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Abstract

The PDP-9 Extended Memory Address Test tests all of
memory not occupied by the program to make sure that
each location can be uniquely addressed. This is per-
formed by a series of five tests. The first three tests
write the address and complement address of each memory
location into itself, and then check each location to
make sure each 1s correct., The fourth test slides a one
through a word of zeroes in each bank, and test five
writes and reads a pattern designed to detect adjacent
bit positlons shorted within the memory stack. Any one
or a combination of, the five tests is selectable with

ACS 3,4,5,6, and 7.

The program relocates automatically from bank to
bank, and tests all of core memory from each bank.
Requirements

Equipment

A PDP~9 equipped with a minimum of 8K of core memory.

Storage

The program requires 4476(8) locations of core

memory. Locations 100 through 6¢g7 are used.

Loading Procedure

Method
The tape supplged 1s punched in the HRI mode.
Place the tape in the reader.
Set the address switches to 100,
Press I/0 RESET, and then READ-IN.

At the completion of loading, the program header

will be printed, followed by a halt with the PC a 4477,
, .




Starting Procedure

After the header has been printed, set ACS 14
through 17 to indicate the amount of memory to be
tested, and press CONTINUE, The program will run
until stopped by the operator with ACS O on a 1.

Control Switch Settings

Immediately after the program header, a halt
occurs so the operator may signify the amount of core
memory to be tested. This 1is done by placing the first
bank to be tested in ACS 14 and 15, and the last bank
in ACS 16 and 17. The values should equal bank numbers,
1.e., bank O = 00; bank 1 = Ol; bank 2 = 10; bank 3 = 11,
Press CONTINUE after setting the test limits in ACS 14 -

17.The combinations recognized by the program are listed

below.

Test Memory Bank to Memory Bank 14 Agg 16 17
(8K) 0 0 O o0 0 ©
(16K) 0 1 O O o0 1
(24K) 0 2 0O 0 1 o0
(32K) 0 3 o o0 1 1
(81{)' 1 1 O 1 0 1
(16K) 1 2 o 1 1 o
(oK) 1 3 g 1 1 1
(8K) 2 2 1 g 1 ¢
(16K) 2 3 1 g 1 1
(8K) 3 3 1 1 1 1

Unless other than normal operation is deslred, place
all other ACS down.
The program recognizes ACS 14 and 15 as the lowest

order 8K bank to be tested, and ACS 16 and 17 as the
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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." 1s printed,
and a halt occurs with the PC = 2064 . To recover,
correct the ACS settings and press OONTINUE.

The amount of core memory tested at one time when
using a PDP-9 without extended memory is 4K. The program
automatically relocates to test the area occupied by
the program.

The amount of extended memory tested at one time
equals the amount selected by ACS 14 through 17, minus
4K, If 32 K of core memory is to be tested the actual
amount tested at one time is 28K. The 4K field occupied
by the program is not tested until program relocation
takes place,

Starting Address

The program may be restarted from location 100
of the memory bank containing the program (as indicated
by extended program counter bits 3 and 4), If the pro=-
gram happens to be in the higher 4K field (as indicated
by MB or PC bit 5 on a 1), the starting address is 10100.

Program Action

After setting the ACS and pressing CONTINUE, or after
a restart, the program initializes various constants and
then 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.
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The program next performs the five tests, and

then determlines the next area to relocate to.

Program Relocation

Program relocation depends entirely upon the amount
of core memory being tested. Under certain conditions
the program will not relocate at all, but will remain
in the current bank to perform all five tests (see below).
For PDP-9s equilpped 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 all five tests). The pro-
gram Keeps relocating to the next lower memory bank until
it reaches the lowest order bank under test. The testing
and relocation cycle is then repeated. This cycle con-
tinues until stopped by the operator with ACS O, The
program will always occupy the lower 4K field (00000 to
OT777) of any memory bank.

The program will not relocate 1f any of the conditions
described below exist.

a. A forced relocation has been made (section 8.2.7).

b. The program is currently located in an upper 4K

field (10000 to 17777), and one or more banks
other than the one containing the program is
being tested.

d.  An error was detected in all of the available

lower 4K areas under test.

e, ACS 9 1s on a one to inhibif relocation

(section 8.2.5).
The EPC indicators will indlcate the current bank

containing the program,

-~



If the program is testing a single 8K memory bank,
which contains the program, the upper 4K field is first
tested, and then the lower 4K field is tested after re-
location to the upper 4K. The program relocates back
to the lower 4K field after testing is completed. Bit
5 of the MB will glow brightly when the program is in
the upper 4K.

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

a., A forced relocation has been made

(section 8.2.7).

b. An error was detected in the opposite

4K field.

¢c. ACS 9 is on a 1 to inhibit relocation

(section 8.2.5).

One complete pass of the program is defined as the
execution of all five tests on all available memory from
each memory bank or from each 4K field in the case of a
single bank being tested.

The program will print "END" after all tests (or
those selected) have been performed from one memory bank,
If 16K is being tested, one complete pass would be in-
dicated by END being printed twice, and four times if
32K is belng tested.

If the program is to be run for lengthy periods, the
operator may inhibit the message by placing a NOP in-

sStruction in locations 215 and 216, These locations

ordinarily contain JMS CRLF and JMS PNXT, respectively,
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Operating Procedure

Operational Switch Settings

See sections 4.1, and 8.2.

Operator Actlion

a. Load the program as described in
section 3.1.

b. Specify the test limits in ACS 1l
through 17 (section 4.1).

c. Press CONTINUE., The program will run

until stopped by the operator.

The program should be stopped with ACS @ rather
than the STOP key, because the program may be performing
a relocation when STOP is pressed, resulting in various
constants and addresses being modified. Restarting the
program would give unpredictable results.

~ The PC will = 2064 when halting with ACS g on a 1.
To recover place ACS ¢ down, and pfess CONTINUE. ACS
changes ﬁay be made after the halt, in which case the
program will execute the new functions’specified. If
no changes are made, the routine which was halted will
be resumed. ACS ¢ is sensed at the end of each test
rdutine, and after each error print-out.

Subroutine Abstracts

The program executes a series of five tests on core
memory. Each test writes a unique pattern, and checks
each location for error.

| Test 1 writes the value of each memory location into

itself, from the lowest order to the highest order bank
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under test. The address pattern is then read, and
checked for error, in the same direction, i.e., from

the lowest to highest bank. The pattern is then read
and checked for error in the reverse direction, i.e.,
from the highest bank to the lowest bank. This sequence
1s repeated twice before test 2 is initiated, Test 1
may be run by itself by placing ACS 3 on a 1.

Tests 2,3,4 and 5 write and read their patterns
into one bank at a time. The rest of memory will con-
tain an all 1's pattern. After each pattern 1s written
and read, the rest of memory is checked to make sure
that its pattern has not changed. After one bank has
been tested the next higher bank in sequence will con-
tain the pattern, and the rest of memory will equal all
l's. This is continued for one test until all banks
have contained the test pattern. The next test in
Sequence will then be initialized. All of memory is
set 1's before the next bank in sequence 1is tested.

Test 2 first writes 1's into all of memory and then
writes the complement address of each memory location
into itself. The only bits which are complemented are
bits 5 through 17. Bits 3 and 4 are not complemented.
Test 2 writes the pattern in cne bank in the forward
direction, and then reads and checks for error in the
forward and reverse directions. The rest of memory is
then read and checked for error (in the forward direction

only). After each bank is tested in this manner, test 3

1s initialized. Test 2 may be run alone by placing
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ACS 4 on a 1.
Test 3 first writes 1's into all of memory, and then
writes the complement value of each address into 1itself.
It differs from test 2 in that all 18 bits are comple-
mented. The pattern is written once in the forward
direction in one bank. The rest of memory 1s then read
and checked for error (in the forward direction). The
bank with the address pattern 1s then read once in the for-
ward and reverse directions, after which the rest of memory
is again checked,
The samé bank with the address pattern is then reset
to all 1's, and the same address pattern 1s then written
in the reverse direction. The rest of memory 1is then
checked; the bank With the pattern is read in forward and
reverse directions, and finally the rest of memory is again
checked. The next higher bank 1in sequence will be tested in
the same manner. After all banks have been tested in this
manner, test 4 is initialized. Test 3 may be run alone by
plécing ACS 5 on a 1.
Test 4 first writes 1's into all of memory, and
then writes a sliding 1 pattérn into one bank. Each
location of the bank will contain a word of all @'s
except for one bit position. The bit set is rotated
one place to the left for each memory location, starting
with bit 17.’ The following test sequence 1is repeated 18
times, resulting in every bilt in each memory location
being set.
a. Write all 1's into all of memory.

b. Write a sliding one pattern into one bank,

c. Read and test rest of memory.



d. Read and test the bank with the pattern

in the forward direction only.

e. Read and test rest of memory.

f. Repeat steps b through e 17 more times

before testing the next sequential bank
in the same manner.

After all banks have been tested with a sliding 1,
test 5 is initialized. Test 4 may be run alone by
placing ACS 6 on a 1.

Test 5 first writes ones into all of memory. A
pattern consisting of 4 words of @'s followed by 4 words
of 1's 1s then written into one blank. The following
sequence 1s then executed.

a. Write the pattern in one bank in the

forward direction.

b. Read the bank with the pattern in the

forward direction.
c. Reéd again in the reverse direction.
d. Read rest of memory.
e. Wrilte the complement pattern in the feorward
direction, and repeat steps b, ¢ and d, then
do step f.

f. Write the pattern in the reverse direction,
and do steps b, ¢ and d, then do step g.

g. Write the complement pattern in the reverse

direction, and do steps b,c and 4, then setup

to repeat a through g on the next higher bank

in sequence,
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After all banks have been tested, the program
then relocates automatically and starts over with
test 1. Test 5 may be run alone by placing ACS 7 on

al.

Errors

Error Print-outs and Description

Immediately after program load the header shown

below is printed.

TEST OCTAL ADR. GOOD BAD BANK WITH PAT,
Where:

TEST = the current test which detected an error,

OCTAL ADR. = the memory location which contains the

data in error.

GOOD = what the data should have been in that location.

BAD the data as read from that location.

BANK WITH PAT., = the current bank under test whilch con-
tains the pattern of the falling test. For
test 1, this will equal "ALL", since test 1
writes an address pattern into all memory
under test. For test 2,3,4 or 5, it will
equal 0,1,2 or 3, depending on the amount

of core memory available for test.

Example:
TEST OCTAL ADR., GOOD ~ BAD BANK WITH PAT.
1 "~ 060100 060100 060000 ALL

2 060100 77677 076677 3

3 060100 177677 776677 3

y 023000 000002 000003 1

5 O4TTTT TT7777 000000 2
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TEST OCTAL ADR. GOOD BAD BANK WITH PAT.
5 OUTT76 rrerT o 000000 2
5 OWTTT5 777777  0GO0000 2
5 o177 et 000000 2

During test 1 address 100 in bank 3 was found to be
in error. From the example, it can be seen that bit 11
was dropped. Bit 8 was dropped during test 2 in the
same address, and also during test 3. Bit 17 was picked
up at location 3000 in bank 1 during the sliding 1 test.
Three consecutive addresses in bank 2 were in error during
test 5. The test was reading in the reverse direction
at the time, because the addresses are printed in de-
scending order. Also, when checking rest of memory,
location 17777 in bank O was found to be incorrect.

After each print-out the program continues with the
next memory location to test,

ACS O may be raised, during an error print-out, to
halt the program after print-out is completed. Press
CONTINUE to resume the test in progress, or to execute
new ACS settings made.

ACS 1 may be raised any time to inhibit all error
print-outs (section 8.2.2).

ACS 2 on a 1 will cause the TTY BELL to ring on
each error. Print-outs will be inhibited (section 8.2.3).

ACS 10 may be raised, during print-out, if the
operator wishes to test selected areas of memory, or

if certailn addresses are to be suppressed. See section

8.2.6,
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Restrictions

Starting Restrictions

Start from location 100 of the memory bank con-
taining the program.

Operating Restrictions

Dontt use the STOP key to haltkthe program. Place
ACS O on a 1.

Migscellaneous

Execution Time

The time required to test one 8K bank with all 5

tests 1s approximately 2 1/2 minutes.
Applications

For operating convenience, and as an aid to trouble-
shooting, each ACS is assigned a unique function. The
ACS assignments and their effect on the program are de-
scribed below. Please note that it is important that
the program should be halted before changing the ACS,
unléeS'Otherwise specified in the descriptions below,
OtherWiee, the programemay be destroyed. Halting the
progfam'with ACS O is preferred, rather than with the
STOP key. Using the STOP key may result in a halt while
the program is‘in the process of relocating, which is

disasterous.

Halt After Test or Error - ACS O

Raising ACS O at any time while the program 1is

running will cause a halt after the current test is com-

pleted. The PC will = 2064, ACS settings may then be changed

if desired. Pfess CONT INUE to recover. If no ACS changes,
the program will resume the test which was interrupted.

If ACS changes were made, the new settlngs are stored,
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and executed.
Raising ACS O during an error type-out will cause
a halt at the same location mentioned above. Proceed
exactly as described in the above paragraph.

Inhibit Error Typeout - ACS 1

Raising ACS 1 causes all error typeouts to be in-
hibited. All other message typeouts are not inhibited.
ACS 1 may be raised while the program is running.

Bell on Error - ACS 2

ACS 2 on a 1 causes the program to ring the TTY
BELL whenever an error occurs. This 1s convenientg
when testing with power supply margins. ACS 2 has pre-
cedence over ACS 1 1f both should happen to be up. ACS 2
may be raised while the program is running.

Test Selection - ACS 3 through 7

Any one, or any combination of tests may be executed
by raising any one or any combination of ACS 3 though 7.
ACS 3 specifies test 1; ACS 4, test 2; ACS 5, test 3;
ACS 6, test 4; ACS 7, test 5. The test specified by the
most significant ACS will be executed first.

If all five ACS are down, all five tests are executed
in order starting with test 1.

Program relocation is not effected, regardless of the
ACS settings.

ACS 3 through 7 should not be changed while the pro-
gram is running.

Inhibi% Program Relocation - ACS 9

The program normally relocates automatically as

indicated by MB indicators 3,4 and 5. To retain the
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program in its current 4K field, raise ACS 9 at any
time.

Request Keyboard Input - ACS 10

ACS 10, when up, indicates to the program that the
operator wishes to select one test, along with one or
more addresses to be suppressed, and that one or more
blocks of addresses are to be tested, disregarding all
other addresses. ACS 10 1s recognized only immediately
after an error print-out, restarting from 100, or affter
pressing EONTINUE after a halt with ACS O,

The program will print the following informatilon,
walting for input from the keyboard after each line:
TEST # -

SUPPRESS -
BLOCK #1 =~
BLOCK #2 -

The program expects input information for each line.
-Typing only a carriage return indicates that the function
represented by that line 1is not wanted. The next line
will be printed. An explanation of each line follows.
TEST # - Type the test number desired (1 to 5). Any
number less than 1 or greater than 5 is an error, and
a ? will be printed, followed by TEST # - being printed
again. If no particular test 1s wanted, type a carriage
return only. The pattern used by the last test 1in prog-
ress will be used. In the case of no tests being

previously run, test 1 will be used. TEST # is used
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only when one or more blocks are specifi«d., If no
blocks are selected, TEST # is ignored.

SUPPRESS - Error print-outs for one or more individual

addresses, or a block of consecutive addresses may be
suppressed. The addresses typed must be 5 digit octal
numbers. Up to 256 addresses, individual or a block,
may be suppressed., Any amount over 256 will be ignored
by the program.

Suppression of individual addresses is indicated
by separating each 5 digit address with a colon, ter-
minating the line with a carriage return after the last
address or colon. A block 1s indicated by typing the
first address of the block, and the last address of the
block, separating the two by a comma. An automatic
carriage return is provided after the second address is
typed. The 1individual or block of addresses do not have
to be typed in numerical order. |

Any input which differs from the above will result in
a ? belng printed, followed by SUPPRESS - being printed
again. Typing a carriage return only indicates no
addresses are to be suppressed,

BLOCK #1 and BLOCK #2 - Any length block of consecutive

addresses to be tested may be indicated in either BLOCK #1
or BLOCK #2, or both. The block limits must not overlap
the program or exceed the amount of memory available. If
the limits of either block overlap the program a message

will be printed giving the location of the program. The
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current line will be re-printed, and the operator must
then specify new limits. Indicate the block to be
tested by typing the first address and last address

of the block, separating the two 5 digit addresses
with a comma.

The program handles the blocks to be tested as if
each were a separate memory bank. That is, 1if test 1
were selected, each address w%thin either block would
contain its own value., If any other test were selected,
BLOCK 1 would contain the pattern, and BLOCK 2 would con=-
tain an all 1's pattern. The rest of memory outside of
the block limits is ignored. Refer to section 5.2,
Subroutine Abstracts, for a description of methods of
testing, and patterns generated by each test,

When two blocks are selected, their limits should
not overlap when tests 2, 3, 4 or 5 are selected. BLOCK
2 will always contain an all 1's pattern with these tests;
and error print-outs will occur if both block limits
overlap.

If only one block is selected, the pattern will be
written in that block, and the rest of memory is ignored.
A single block may be indicated after BLOCK 1 or BLOCK 2;
one of the linés being left blank.

If no blocks are to be tested type a carriage return
after BLOCK #1 and BLOCK #2. The program will start over
with test 1, or the test selected in ACS 3-7.

If a block 1s selected, program relocation willl not

take place.
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Press che RUBOUL key i1f a typing error was made.
‘'ne rouvine will svar. over wiih "UEST # -".

If ithe patterin genera .ed by tesL 5 is .o be used, the
opera.or may selec. one address, or a block of 2] 5 addresses
wiith no rescriccion. Any amount over 2¢ addresses must be
in mulcviples of 2y ). This 1s necessary due vo the method of

(8
generacing and reading che paciern. If a block of more ihan 250
addresses 1is nou a muluiple 2%, invalid error prinu-outs occur
indicating an error av every fourth locatlion wiithin the block.
This restriciion applies vo block #1 when two blocks are selecced,
Or to a single block selected.
Examples:
Assume vhe program Lo be located in the lower 4K field of bank 1.
A, TEST # - b

SUPPRESS - 96100

BLOCK #1 - Ggg¥$,01100

BLOCK #2 -

The patiern generated by test 5 will be written and checked
: 00100 4
for error from @oe~t Lo 01100 of bank O. The rest of memory will
contaln an all 1's pa.tern, and will be lgnored by ihe program since
oaly one block is specified. All errors will bpe prinved.

B, TEST # - 5

SUPPRESS -

BLOCK #1 - 00100

BLOCK #2 - 08e+F,01100

The program will perform exacutly as described in example A,
C. TEST # - 3

SUPPRESS

BLOCK #1 - 3777,36000

BLOCK #2 - 0000,16000

The patuvern generaced by test 3 will be written and checked

for error in the first block from 36000 to 37777. An all 1's
pattern will be wriiiten and checked for error in the second block

from 00000 vo 16000.
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TEST # -
SUPPRESS - 377777 :36100:35000
BLOCK #1 - 00000,16000
BLOCK #2 - 36000,37777
The pattern used by the last test in progress will
be written in BLOCK 1, and an all 1's pattern in BLOCK 2
(note that the blocks are reversed from example c).
Any error at the two addresses 36100 or 37777 will not
- be printed. Address 35000 1s meaningless since it is

located outside the test limits.

TEST # - 4

SUPPRESS - 36000, 37777 | .
BLOCK #1 - 00000, 16000

BLOCK #2 - 36000, 37777

All errors encountered in BLOCK 2 will not be printed.
TEST # - 8
?

TEST # -

b

SUPPRESS - 036000

?

SUPPRESS ~ 36000, 37777

BLOCK #1 - 40100, 40100

BLOCK #2 - 20000, 30100

BLOCK #2 - LIMITS OVERLAP PROGRAM

PROGRAM IS LOCATED IN LOWER 4K FIELD OF BANK 1
BLOCK #2 - 30000, 30100 |
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Example F 1indicates program response to format
errors. The filrst, TEST #, is self-explanatory, since
there are only 5 tests to choose. from. The second,
SUPPRESS, was in error becuase the number exceeds 5
digits. The program 1s assumed to be in the lower
4K of bank 1 for these examples, and the first address
selected for BLOCK 2 is within this area. The ex-
ample shows the error message printed for BLOCK 2,
followed by the operator's correction.

G. TEST # - 2
SUPPRESS

10000, 10377

BLOCK #1
BLOCK #2

The program will not loop on test 2, but will re-
start with test 1, or the test specified in ACS 3-7.
TEST # 1s used only when one or more blocks are speci-
fied. All of memory specified in ACS 14-17 will be

| tested.

Any errors detected within the block indicated after
SUPPRESS will not be printed, regardless of which test
is running.

To return to normal program operation type a carfiage
return after each of the four lines, or restart the pro-
gram from 100,

8.2.7 Program Relocation - ACS 11 and 12

The operator may relocate the program to any 4K

field in any memory bank by specifying the desired bank

in ACS 16 and 17, and the 4K field in ACS 11, Use the following

rrocadure,
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a. Halt the program wlth ACS O

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

c. Place ACS 11 up if an upper 4K fleld is
“wanted (10000 to 17777), or down for a
lower 4K field (00000 to O7777).

d. Place 1in ACS 16 and 17 the desired memory
bank (0O=bank 0; Ol=bankl; 1lO=bank 2;
ll=bank 3).

e. Press CONTINUE, The program will re-
locate to the specified area, and a halt
willl occur in the present area with the
PC = .

. Place ACS 11 and 12 down, and reset ACS
14 - 17 to the desired value. Any other
ACS may be changed at this time.

g. Press CONTINUE to execute the program in
the new 4K area,

The program will not automatlcally relocate again
‘until it is restarted from address 100.

Before the relocation takes place the new area to be
occupied 1is first checked to see if errors have been pré—
viously detected. If an error was detected the meSsage
"ERROR IN SELECTED 4K" is printed. A halt then occurs
with the PC = 2064, The operator may then change the
destination, or press CONTINUE to ignore the warning,

and relocate ‘to that area.
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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 test, and ACS 16 and
17 the last (or highest order) bank. A single bank
may be tested by setting ACS 14 and 15 to equal ACS
16 and 17.

If the 8K bank under test does not contain the
program relocation will not take place. However, testing
more than 8K allows relocation to take place.

Program Description

The Extended Memory Address test is intended for
use with PDPO's equipped with the extended memory option,
but may be used on basic 8K PDP-9's as well. A total of
five tests are executed by the program. Each test writes
a unique pattern into core memory and then checks for
error, The first test writes the value of each memory
address into that address, with all available banks con-
taining the pattern. The remaining four tests write
their patterns into one 8K bank at a time, with rest of
memory contalning an "all ones" pattern. The patterns
were chosen so as to detect word and digit driver errors,
as well as shorted wires within any bank (see section 5.2).

Control of the program is given to the operator by
means of the ACS. The operator may halt the program,
inhiblt error print-outs, substitute the TTY BELL for
error indication, halt after print-out, select any one or

group of tests, inhibit program relocation, specify any

single address or group of addresses to be suppressed,
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any single address or up to two blocks of addresses

for testing, relocate the program to any 4K area,

and vary the number of 8K banks to test. See section

8.2 for the ACS designations for the above functions.
The program automatically relocates after performing

all specified tests on the amount of core memory selected.

Listing
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Ar100
2101
A1
47103
20104
20165
27106
aria7
20119
A7111
20112
20113
20114
20115
An116
ar117

20129
r121
20122
20123
20124
ar125
ar126

PAGE

1

700201
70704
700044

708101
700102
708112
700104
700144

7808701
702202
7¢0204
703244

782301
760312

7e3491
700482
7ARA406

7006402
703704
204557
245511
144756
igainé
30030
200196
585076
344770
244771
760000
D44762
245077
245012
245014

202310
A44757
202536
742537
TR77R4
7600030
362537

/10T DFFINITIONS TO KEFP MACRO-9 HAPPY
/

/
CLSF=7030081
CLOF=700u04
CLON=70Q70644
/
RSF=r@0101
RCF=7a0102
RRE=700112
RSA=70(A104
KSR=7Q0%144
/
PSF=790201
PCF=7080202
PSA=7Q2204
PSR=7030044
/
KSF=700301
KRR=z7008312
/
TSF=700401
TCF=7G0402
TLS=7008426
/

LTITLE XMADR9
/PDP-9 EXTENDED MEMORY ANDRFSS TEST, HKHRI LOAD ADDRESS
/=1@3, PLACE LOWFST RANK # TO TEST IN ACS 14-15; HIGHEST
/BANK # TO TEST IN ACS 16-17,

LFULL

.LOC 1vQ
/
BEGIN 10F

CLOF

LAC DL™MT

DAC KEND+4@2

N#M FLAGS

JMS L +1

]

LAC ., -1

AND K6&69K

NAC FLOAD

DAC FLOADA

LAW

DAC ERWRD+1

DAC LAST

DAC BLOC1

DAC BLOC3

/752525 1S AT END OF TABLE
/CLEAR PROGRAM FLAGS
/STORE EPC

/MASK BITS 3 AND 4 ,
/BANK WHICH 1ST HAS PROGRAM
/CURRENT BANK WITH PROGRAM

LAC ERTRL
DAC ERWRD
LAC STRL
NAC SuPTaL
LEM

LAW

NAC# SUPTBL

/SETUP POINTERS

/SUPPRESSION TARBLE




MR

127
AC13a
20131
Av132
A1

OAGE

o

753004
44773
545047
7442080
633354

/

/RETURN TO STOVER AFTER ANY ACS CHANGES DURING

/RUNNINYG

/
STOVFR

LAS

DAC MCuWA
AND K4t
SEALCL L
JMP FCIIMY

LEJECT

/REAN ACS

/PROGRAM CONTROL WORD - CHANGES

/MASK BIT 12
/N0 * FORCED MOVE
/RELOCATE

IF NO SKIP



XMANRG

A 134
36135
a0136
Ar137
Arl4g
20141
30142
Avia3l
#0144
A145
146
w147
30150
0151
20152

27153
Ar154
Nr155

PAGE 3

707704
204773
505044
B44774
204773
5050345
742020
740001
3451143
344774
7411pp
6A3567
204773
505046
34a32¢p

40224
707704
6227224

/

/NOW DETERMINE TFST LIMITS AND TESTS

/
LEM
LAC
AND
Nagc
LAC
AND
RTR
CMA
TAD
TAN
SPA
JMP
LAC
AND
TAD

DAC
LEM

MCWA
K3
UL3INK
MCWA
K14

K1
ULRNK

HEXED
MCHWA
K17
BASE

LOCN

JMP# LOCN

LEJECT

/CONTROL WORD C(ACS)
/MASK 16 AND 17
/CCULBNK) = HIGHEST RANK #

/MASK 14 AND 15

/2t'S COMPLEMENT
/SURTRACT LOW BANK ¢ FROM HICH #
/LOWER BETTER BE LESS THAN HIGHER
/1T 1S NOT. PRINT ERROR MESSAGE
/CONTROL WORD

/MASK LL,L, AND U.L,

/ADD BASE & LIMITS AND JMP# ON
/THE SUM

/EXTEND OFF
/DETHKMINE ADDRESS TEST LIMITS




M ADRQ

A 1B6
Pe157
gurieo
A1 el
A1 62
20163
f:164
#2165
P16k
10167
M T7R
40171
172
173
dvr174
A478
1174
Av177
::‘HZ@@
20201
20202
203
AP0 4
Prons
206
ArPa7
210
729211
Air212
22213
720214
215
Ar216
ang17
Ar220
20221
Br222
223

PAGE

4

204773
5A5051
740700
62317
204773
505077
741290
60A314
205875

C &M4773

740280
60A321
205473
504773
T4AP AR
607461
205177
504773
740000
67A 730
205171
504773
740290
671151
2050 7%
504773
7490 @0
631323
204474
N450 37
707704
104537
103019
750404
55065
743200
620127
6A3NT1

/
/RETURN HERE AFTHER SETTING UP
/
EXTST LAC MCWA
AND K272Q
SAA
JMP KY=RD
LAC MCuWA
AND K75K
SNA
JMP DOALL
FXAM1 LAC K4#K
AND MCWA
S2A
JMP TST1
EXAM?2 LAC K27K
AND MCWA
SZEA
JMP TST2
EXAM3 LAC KiuK
AN MCwWaA
SZA
JMP TST3
FXAMA LAC K4x
AND MCWA
S#A
JMP TST4
FXAMS LAC K2K
AND MCHA
SZA
JMP TSTSH
LAC END
NAC PRNT
LEM
JMS CRLF
JMS PNXT
LAS
AND K440
SZA
JMP STOVER
JMP CMOVE

LJEJECT

ADDRFSS LIMITS

/CONTROL WORD

/MASK RIT 18

/KEYROARD INPUT IF NO SKIP
/G0 ACCEPT INPUT

/PROGRAM CONTROL WORD (ACS)
JKTHK = B76000 :
/NO SKIP = NO INDIVIDUAL TESTS
/SETUP TO RUN ALL TESTS

JKAPK = P4DR00

/NO SKIP = DO TEST 1

H

/NO SKIP D0 TEST 2
/NO SKIP = DO TEST 3
/KAK = 004000

/NO SKIP = DO TEST 4

/N0 SKIP = DO TEST 5

JENN=PEND

/CR,LF

/PRINT END

/DONF ALL TESTS,
/OEST'N FOR RELOCATING PROGRAM

NOW GO DETERMINE



KMADROG

224
ne225
226
227
P23
ar231
nr232
00233
Ar234
ar235
Pr236
Ar237
AC249
@241
20242
2243
Ar244

nn245
Br246
Bv247
An2sa

PAGE

5

AAARAN
6A@A2 4%
600251
633253
6ARAPHS
740040
6034257
6AR2AR
620265
7402340
740%47
600267
ARAZT73
742040
740040
740240
633275

205103
44775
M44776
6QA3A2

LOCN

ADQ1

?

JMe
JMP
JMP
JME
HLT
JMP
JMP
JMP

HLT

HLT
JMP
JMP
HLT
HLT
HLT
JMP

LAC
DAC
NAC
JMP

AD41
ADu2
AD23
ADA4

ADRS
AD#6
ADA7

ADA8
ADW9

AN1 @

K17S
LAST1
LAST?2
LOWA

EJECT

/TEST RANK 9 T0
/TEST BANK @ TO
/TEST BANK @ TO
/TEST BANK @ TO
/SHOULND NEVER GET
/TEST BANK 1 70 ¢
/TEST BANK 1 T0 2
/TEST BANK 1 TO 3
/SHOULD NEVER GET
/OR HERE,

/TEST BANK 2 T0 2
/TFST BANK 2 TO 3
/SHOULD NEVER GET
/OR HERE

/NOR HFRE

/TEST BANK 3 YO 3

LN -

/X175 = 17777
/U.L. FOR BANK 9

/SETUP L.L., TO =

HERE

TO HERF,

HERE,

BANK 2



CMADRQ

ar2hl
REORD

2253
70254

LRFLL
n1256

ar257
20260
00261
20262

A2 63
200644

265
Av266

2267
Be27a
A0271
Aw272

ne273
Ar274

An275
A¢276
arz277
24300
20301

ac3p?
Ar3ng
2304
R3PS
2¢r3R6
2r3a7

2r31@
20311

An312
82313

PAGE

A

24514
6QRAY 46

2¢515
6037246

2851@6
603246

225194
44775
44776
6AA31 4

205125
6RA260

205106
6002603

205105
344775
N44776
6A7317

205106
6AR27¢

205196
n4477%
844776
2e5276
6AAIAT

205740
A453a1
3452072
345103
B44777
60156

205873
603383

205075
600333

A0p2

ADn3

ADg4

AD@S

ADRG6
AD@7

ADP8

AD@S

AD1@

LOWA

/
LOWR

LOKWC

LAC
JMpP

LAC
JMP

LAC
JMP

LAC
DAC
NAC
JMP

LAC
JMP

LAC
JMP

LAC
DAC
DAC
JMP

LAC
JMP

LAC
NAC
DAC
LAC
JMP

LAC
DAC
DAC
TAD
DAC
JMP

LAC
JMP

LAC
JMP

K378
AN +1

K578
ADui+1

K77S
ADN1+1

K373
LASTY
LAST?
LOWB

K57S
ANAS+1

K778
ADB5+1

K578
LAST1
LAST?2
LOWC

K77S
AD#B+1

K778
LAST1
LAST2
K6uK
LOWA+1

Ko
FIRST1
FIRST2
K17S
LSTLOC
EXTST

K2#aK
LOWA+1

K4 1K
LOWA+1

JEJECT

/K378 = 377773 UL,

/K578 = 577773 U,L,

4

/K778 777773 U, L,

H

/K378 = 377773 UL,
/U.L. (UPPER LIMIT)

FOR RANK

FOR BANK

FOR RANK

FOR RBANK
TQ TEST

/SETUP L.L. TO = BANK 1

/K578 577773 U,L.,

i

/K77S = 777773 U.L,

/KBTS = 577773 U.L,
/.. TO TEST

FOR RANK

FOR BANK

FOR BANK

/SETUP L,L, TO = BANK ?

/KTTS = 777773 U, L.
/K778 = 777775 UL,
/L.L. = BANK 3 ALSO
/STORE AND EXIT
/RANK @

/ADD 17777

FOR RANK

FOR RANK

/EXIT AND START TESTING

/BANK Y

/BANK 2

N



XMiDRO PAGE 7

7
/SETUP TO RUN ALL TESTS
/

A1:314 24773 NoALL LAC MCWA /CONTROL WORD (ACS)
an31s 245077 XO0R K7hAK /SET ALL TEST SWITCHES
An316 044773 NAC MCWA
w317 6AA3IP1 JMP TST1 /START TEST 1

/
an32p . Aeer25 EASFE LOCN+1

/
/TEST 1, EACH LOCATION WILL CONTAIN ITS OWN
/VALUE. ALL OF MgMORY SPECIFIEn WILL CONTAIN
/THE PATTERN,

/

20321 162635 TST1 JMS WRT1S /WRITE 1'S INTO ALL oOF MFMORY
20322 760261 LAW 261
Ar323 245003 NAC TNUM /TEST NUMBER
70324 205071 LAC FIRSTH /FIRSTL = C(ACS 14,15)
ar32s5 245000 DAC MEMADR /ADR. COUNTER
Br326 121674 JMS CBANK /SEE IF TESTED BANK HAS PROGRAM
ar327 777776 WBLK1 LAW -2
330 45304 DAC RPETE /DELAY COUNTER
20331 777775 LAW =3
Bv332 2450305 DAC WRCNT /COUNTS 3 TIMES FOR EACH ADNRFSS
70333 707792 EEM /EXTFND ON .
A2334 235000 WLOP1 LAC MEMADR
An33% 65070 DAC® MFMADR /ARITE C(MEMADR) [NTQ SAME ADDRESS
22336 445204 [SZ RPFTE /DELAY 6 US
0v337 6GA336 JMP | -1
20349 777776 LAW -2 /RESTORE COUNT
An34q A45004 DAC RPETE
nr342 445905 IS? WRONT
37343 600334 JMP WLOPY ) /TOTAL 17 US BETHWEFN WRITES
Ar344 205000 LAC MEMADR /
A6345 544777 . SAD LSTLOC /LSTLOC = LAST LOC, oF ONE BANK
Ar346 600351 JMP L +3
Ar347 445000 ISZ MEMADR /INCREMENT ADDRESS COUNT
A03IsA 623331 JMP WLOP1~3 /HRITE IN NEXT
ne351 764200 LAW
ar3s2 545012 SAD BLoC1 /NO RLOCK IF = LAW
20353 741000 SKP
Ar3s54 603775 JMP BLKA1 /SETUP FOR BLOCK 2
Rr355 445000 ISZ MEMADR /INCREMENT ADDRESS COUNT
an356 181636 JMS NXTBNK /SETUP FOR NEXT RANK
Br357 121674 JMS CBANK
20360 603331 JMP WLOP1-3
/

JEJECT




YMLNRQ

A0361
A3 62
Ar363
20364
Ar365
A0366
20367
AC3TR
Aul71
ArTID
ARIT 3

PAGE

o374

ArITS
W37 6
Nner3z77
AEAAR

Avapq
492
Ar4R3
ACA44
SPARS
Avane
Nean7
H0410Q
Ardty
30412
20413
Ar414
2415
7416
Nr417
Ar42g
2421

3

777776 -

A45006
205001
A45APAR
141674
777754
245004
707792
205702
A45007
P250 QR
54500
741000
102190

445004,

60p373

2050900
544777
60A4Q6
445040
672366
760007
545217
7410002
634016
445207
101636
101674
6AB3I66
6004272
445006
633363
600172

/

/READ AaD CHFCK FOR ERROR,

READ FROM LO BANK

/T0 HI RANK AND THEN DECREMENT FROM HI TO LO,
/REP+ AT THE SEQUENCE TWICE BEFORE FINISHING,

/
READ1 LAW
NAC
LAC
NAC
JMS
RLOP1 LAwW
DAC
FEM
LAC
NAC

-2
LOSPT
FIRST1
MEMADR
CBANK
-24
RPFYE

MEMADR
PATR

LAC# MFMADR

SAD
SKP
JMS
IS#
IMP

LAC
SAD
JMP
152
JMP
LAW
SAD
SKP
JMP
1S%
JMS
JMS
JMP
JMp
LOOPYL” 152
JMP
JMP

MEMADR

ERROR
RPFTE
RLNP1+5

MEMADR
LsrTLoc
.43
MEMADR
RLOP1

BLOCL

RLKB1
MEMADR
NXTBNK
CRANK
RLOP1
RBAK1
LOOPT
READ1+2
EXAM2

JEJECT

/CO0UNT # OF TIMES READ BACKWARD
/FIRST 1 = C(ACS 14,15)
/ANDNRESS COUNTER

/SEF IF TESTED BANK HAS PROGRAM

/L00P 5 TIMES ON EACH READ
/FXTFEND ON

/CHECK FOR ERROR

/0K,

/PRINT INFO

/1.00P 5 TIMES ON EACH ADDRESS
/READ SAME ONE AGAIN

/LSTLOC = LAST ADR, OF TESTED RANK

/SETHP FOR NEXT BANK

/NO BLOCKS IF = LAW

/SETUP FOR BLOCK 2
/INCREMENT ADR, COUNTER

/NOW READ FROM LAST TO FIRST
/OONF IF @

/REAND FORWARD ONCE MORE

/ALL DONF., SEE IF TEST 2 HAS
/REEN SELECTED.



XMADRQ

Re422
Ar423
70474
425
426
Be427
430
hra31
d432
200433
201434
Ar435
Av436
hmaz7
2440
Ar4419
B 442
200443
A0444
Ar445
D446
Ard47
@7 459
P7451
A 452
Ar453
A 454
Ar4s55
Arass
@457
Ar46@

PAGE
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204775
A44777
505076
Aas50an
101744
707707
777754
345004
204777
245007
2024777
544777
741000
1028702
445004
63M434
204777
545000
630451
777777
344777
244777
6743430
760000
545012
741700
604243
182017
1741744
623430
603417

/

/
RBAK1 LAC
DAC
AND
DAC
JMS
EEM
RAKY LAW
DAC
LAC
DAC

LASTY
LSTLOC
K60K
MEMADR
CKRAK

-24
RPETE
LsSTLOC
PATR

LAC# LSTLOC

SAD
SKP
JMs
ERR1A 152
JMP
LAC
SAD
JMP
LAW
TAD
DAC
JMP
LAW
SAD
SKP
JMP
JMS
JMS
JMp
JMP

LSTLOC

ERRORA
RPETE
BAK1+4
LsTLoC
MEMADR
o5

-1
LSTLOC
LSTLOC
BAK1

BLOC1

BLKC1
NXRAK
CKBAK
BAK1

LOOP1

LEJECT

/READ ALL OF MEMORY. FROM HI BANK TO LO BANK

/VERY LAST LOC. IN HIGH RANK
/ADDRFSS COUNT

/FIRST LOC, 1S LAST TESTED
/SEE IF RANK CONTAINS PROGRAM
JEXTEND ON

/COUNTS 28 TIMES

/READ ONE

/COMPARE

/0L,K .,

/PRINT INFO

/SKIP AFTER 20 READS

/TOUNT

/00NF ONE BANK IF EQuAL
/DECREMENT ADDRESS COUNT
/READ IN DESCENDING ORNER
/N0 RLOCKS [F = LAW
/SETUP FOR BLOCK 2

/SETHP FOR NFXT BANK

/SEE IF NEXT HAS PROGRAM

/READ
/READ FORWARDS AGAIN




MLNRQ

dr461
A 462
A 463
Ar4kq
210465
Ar466
A 467
A 479
A0 4714
Bwea72
A0473
Be474
n475
Br476
A477
Ars599
Prsaq
Ars5a2
Awsald
A2574
3505
AP5R6
Ar507

A0519
0511
3r512
20513
Ars14

26515
27516
0rs517
36529
ans521
ars522
2523
nr524
8525
an526
ers27
ars53a
27531
neEs532
0533

PAGE

14

122935
205001
#4507
P45l
345143
nasany
101674
777776
245204
777775
745005
707762
205007
265000
445004
60477
777776
245004
445095
600475
205607
544777
600515

445300

777777

345897
245007
60472

762000
545312
6002534
2050172
245000
740001
535143
245007
205012
505476
245007
245007
205213
B44777
600543

/
/TEST 2, REVERSE THE CONTENTS 0OF FacH ADDRESS,
/LOC. B WILL = 177773 LOC. 1 = 17776, ¢TC. WRITE
/AND READ THE PATTERN IN ONE RANK AT A TIME,
/AFTER TESTING ONE BANK MAKE SURE RFST OF
/MEMORY HAS NOT CHANGED.

/
TST? JMS WRT1S JWRITE 1°'S INTO AL OF MEMORY
LAC FIRST1 /FIRST1 = FIRST BANK
NAC MEMADR /ADNRESS COUNTER
DAC PATBNK /PATRNK = RANK THAT HAS PATTFRN
TAD K17S /K178 = @17777
LoP?2 DAC PATR /JCONTAINS DATA TO BE WRIITEN
JMS CBANK /SEE IF TESTED BANK HAS PROGRAM
LAW =2
DAC RPETE /DELAY COUNTER
LAW =3 .
DAC WRCNT /COUNTS 3 TIMES FOR EACH ADDRESS
. EEM JEXTFND ON
WLOP? LAC PATR .
DACs MEMADR /WRITE C(PATR)
I1S# RPFTE /DELAY 6 US
JMP -y
LAW =2
DAC RPETE /RESTORE COUNT
ISZ WRONT
JMP WLOP2 /17 US TOTAL BETWEEN WRITES
LAC MEMADR
SaD LSTLOC /LSTLOC = LAST LOC. OF ONE BANK
JMP CKRA /GO READ ANN CHECK THIS RANK
/FROM LO TO H]
IS# MEMADR /INCREMENT ADDRESS
LAW -1 /-1
TAD PATR /DECPEMENT COUNT PATTERN
DAC .PATR
JMP WLOP2-3 /00 NEXT IN SEQUENCE
/
CKBA LAW
SAD BLOC1 /NO RLOCKS IF = LAW
JMP RDFWD /NONF, READ FORWARD
LAC BLOCHL
DAC MEMADR /1ST OF BLOCK 1
CMA
AND K17S /CLESR BITS 8-4
NAC PATR /COMPARE WORD
LAC BLOC1
AND K6@K
XOR PATR /PUT BANK # ON PATR
DAC PATR
LAC BRLOC? /LAST OF BLOCK 1
DAC LSTLOC
JMP RBLK?2 /READN BLOCK 1 FORWARD
/

JEJECT



XMADR9

20534
ars3s
Ans 36
Ans37
A0540
AnS541
Ans542
#0543
N544
Ansas
nes546
272547
Br55@
An551
Ars552
553
Ars554
555

Av556
anrss7
2560
20561
Ar562
Ar563
20564
Ar565
3¢566
Ars567
20570
22571

PAGE
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760267
R45A93
205014
45000
345143
45097
101674
777776
45004
777775
245005
707722
225087
545007
741800
122100
445004
60802554

777776
245004
445205
603550
205000
544777
6409572
445000
777777
245097
245007
6AR545

/

/READ THE RANK WITH THE PATTERN FROM O
/TC H1 THEN HI T0 LO, THFN REST OF MEMORY
/

ROFWO

RBLK?

FwD2

LAW
NAC
LAC
DAC
TAD
DAC
JMS
LAKW
DAC
LAW
DAC
EEM

262
TNHM
PATBNK
MEMADR
K178
PATR
CBANK
-2
RPETE"
-3
WRONT

LAC* MEMADR

SAD
SKP
JMS
[S%
JMP

LAW
DAC
[S7
JMP
LAC
SAD
JMP
1S2
LAW
TAD
DAC
JMP

PATR

ERROR
RPFTE
|

-2
RPETE
WRCONT
FWwn2
MEMADR
LSTLOC
CKRB
MEMADR
-1
PATR
PATR
FWN2-3

JEJECT

/PATRNK = BANK WITH PATTFRN
/ADNRESS COUNTER

/K17S = p17777

/PATR = DATA FOR COMPAR[SON
/SEE IF TESTED BANK HAS PROGRAM

/DELAY COUNTER

/COUNTS 3 TIMES FOR FACH ADR.
/JEXTEND ON

/READ

/COMPARE

/0.K.

/PRINT INFO

/NELAY 6 US

/RESTORE COUNT
/17 US TOTAL

/LSTLOC = LAST LOC, IN TESTED RANK
/READ THIS RANK HI Tn L0
/INCREMENT ADDRESS

/NDERCREMENT COUNT PATTERN

/N0 MEXT IN SEQUENCE



XMLNRQ

AR 7o
573
7574
Hr575
Ar576
nr577
20600
Brens
arenar
Nr6a3
Are6aq
wneas
AP6R6
A6R7
AreK1Q

PAGE
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TAAPAR
5453417
bapb11
205012
245000
205013
844777
740201
505103
45007
205013
505076
245007
245007
600615

CKRBR

LAW
SAD
JMP
LAC
DAC
LAC
DAC
CMA
AND
NAC
LAC
AND
XOR
DAC
JMP

BLOC1
RORAK
BL0OCH
MEMADR
BLoCc?
LSTLOC

K17S
PATR
BLOC?2
K&6aK
PATR
PATR
BAK?-1

JEJECT

/MO HLOCK IF = LAW
/REAN HI TO0 LO

/18T OF BLOCK 1
/LAST OF BLOCK 1

/CLEAR BITS a-4

/PUT BANK # ON PATR

/READ BLOCK 1 BACKWAKD



XMANRS

Ar611
612
Ars13
Ar614
20615
Ar616
Br617
dr62a
An621
An622
Ar623
0624
625
Ar626
are627
AC63Q
276314
30632
A7633
Ar634
A0 635

Ar636
A0637
ars4n
4ré41

PAGE
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205614
a4se07
A4s090
121744
707702
777754
R4a5004
224777
545097
741080
1a2a7¢
445094
608620
214777
545000
630636
445907
777777
344777
P44777
624616

760000
545012
600642
624073

/
/READ

/AND THEN READ RFST OF MEMRY.,

/
RDRAK

BAK?2

CKBC

THE RANK WITH THE PATTERN FROM HI TO LO

LAC
DAC
nac
JMS
FEM
LAW
DAC

LACs LSTLOC

SAD
SKP
JMS
152
JMP
LAC
SAD
JMP
1S#
LAW
TAD
NAC
JMP

LAW
SAD
JMP
JMP

PATBNK
PATR
MEMADR
CKHAK

-24
RPFTE

PATR

ERRORA
RPFTE
=5
LSTLOC
MEMADR
CKRC
PATR
-1
LSTLOC
LSTLOC
BAK2

BLGC1
REST
BLKA2

LEJECT

/PATR = DATA FOR COMPAR]SON
/MEMADR = LAST LOC., TO TEST
/SFE IF TEST BANK HAS PROGRAM
JEXTEND ON

/READ
/COMPARE
/0,K,
/PRINT INFO

/NONE IF LSTLOC = LOWEST ADR.
/READ & TEST REST OF MEMNORY
/INCREMENT COUNT PATTERN
/NECREMENT ADDRESS COUNT

/REAND NEXT IN DESCENDIMG ORDER



MaDRQ

Ar6ap

PAGE

A 643

Ar644
M 645
nr646
20647
anesa
2651
652
vir653
U654
Ar65s
656
2657
V660
QU661
Ar662
20663
Ar664
Ar66S
A7666
ar667

14

- 204775

535276
S45A%1
609176
205201
AasARA
345103
244777
2¢1146
A45211
205002
585276
545¢1 %
6ARAE?
100670
600654
204777
544776
b4t 76
20501

© 345073

0B647

/

/NOW READ REST OF MEMORY aAND MAKE SURE [T
/EQUALS 777777, THEN WRITE THE aANNRESS PATTERN
/IN NEXT SEQUENTTAL BANK,

/ :
REST LAGC LAST1 , /SEE IF MORE THAN 1 RaMK SFLFCTED

AND K64K /MASK BITS 3 AND 4

SAG FIRSTH /ONLY 1 SELECTED IF EQUAL

JMP EXAM3 /SEF IF TEST 3 IS SELFCTED

LAC FIRST1 /FIRST1 = 1ST LOCATION TO TEST
REST1 DAC MEMADR /ADDRFSS COUNTER

TAD K17S ‘ /K17S = 417777

nAC LSTLOC /LAST ADDRESS IN FIRST BANK

LAC KNXPT /KNXPT = LOCATION NXTPAT

DAC EXIT JCEXTT) = NXTPAT

LAC MEMADR

AND K6 2K /MASK BITS 3 AND 4

SAD PATBNK /SEE IF BANK HAS ADDRESS PATTERN

JMP L +3 '

JMS REST?2 /READ REST OF MEMORY

JMp -5

LAC LSTLOC

SAD LAST?2 /1S THE RANK THE HIGHEST SELECTED

JMP EXaM3 /YES, SFE If TEST 3 IS SELECTED

LAC PATBNK /EQUALS BANK WITH ADDRESS PATTERN

TAD K22K /ADD &K TO ADORESS

JMP REST1

JEJECT



{MANRQ

dre7a
Br671
Are72
20673
Ar674
Aavr67s
Ar676
0677
o700
20701

ac702:

20703
Ar704
0705
ae706
av7e7
ar710
A¢7114
0712
20713
70714
82715
ar716
ar717

ANT20
87721
B2722
30723
20724
An725
20726
Ar727

PAGE 15

AR e
101674
777777
845007
787792
225002
545207
741090
102100
205000
544777
600734
445200
6AA675
76030
545012
741000
600716

445000

131636
740009
623670
707704
625211

102835
205010
345373
245010
245000
345143
844777
600466

/

/READ ALL
/

REST?

ALL1

/

/SETUP TO
/

NXTPAT

OF MEMORY EXCEPT BANK WITH ADDRESS PATTERN

2]

JMS CBANK
LAW =1

NAC PATR
EEM

LACs MEMADR
SAD PATR
SKP

JMS ERROR
LAC MEMADR
SAD LSTLOC
JMP e
1S# MEMADR
JMP ALL1
LAW

SAD BLOC1
SKP

JMP L +5
157 MEMADR
JMS NXTBNK
NOP

JMPa RFST2
LEM

JMPH® £XIT

/SEE IF TESTED BANK HAS PROGRAM
/777777
/COMPARE CONSTANT

/READ ONF
/MUST = 777777
/70.K.

/PRINT INFO

/SEE IF READ ONE BANK
/YES
/INCREMENT ADDRESS COUNT

/NO RLOCKS IF = | AW
/EXTIT

/INCREMENT ADORESS
/SETUP FOR NEXT RBANK W SEQUENCE

/FXTFND OFF,
ZEXIT TO NXTPAT, RTN3Z, RTN4, OR RTINS

WRITE PATTERN IN NEXT BAMK

JMS WRT1S
LAC PATBNK
TAD K29K
DAC PATBNK
DAC MEMADR
TAD K17S
DAC LSTLOC
JMP LOP2

JEJECT

/WRITE 1'S INTO ALL OF MEMORY
/CURRENT BANK WITH ADDRESS PATTERN
/ADD BK TO IT

/ADDRESS COUNTER

/K178 = 917777 .
/LAST LOCATION OF NEXT BANK
/JMP BACK AND WRITE THE
/ADDRESS PATTERN [N MEXT BANK




AMANRG

20730
2731
PrT7E2
A 733
A 734
A7 35
20736
Air737
Ar74p
A0741
AC742
0743
Av744
#7485
746
Ar747
A0TSR

an751
ArT52
ar7s3
Ar754
Ar755
ae756
20757
RC760
20761
762
B0763
Avr764
765
Br766
av767
A077¢
771

PAGE
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1922a3%
2A5331
345300
34521
345103
44777
121674
777776
345004
777775
A45005
7087702
205700
740001
A6SaR
445704
600747

777776
245004
445005
60A744
2n5a0m
544777
ARB767
445200
609741
760200

5450172

741200
604124
108772
101823
109772
601104

/

/TEST 3, WRITE GOMPLEMENT ADDRFSSFS INTO ONE
/BANK AND 777777 [N ALL OTHER RANKS, WRIE

/IN OTH DIRECTIONS (LO TO HI AND W] TO L0y, AND
/READ IN BOTH DIRECTIONS BEFORE READING REST

/0F MEMORY
/
TST3 JMS WRT1S /URTITE 1'S INTO ALL oF MEMORY
LAC FIRST1 /FIRST BANK TO TEST
DAC MEMADR /ADNRESS COUNTER
NAC PATHNK /EQUALS RANK WITH ADNRESS PATTERN
TAD K178 /AND @17777
NAC LSTLOC /LSTLOC = LAST LOC. OF TFSTEN BANK
LOP3 JMS CBANK /SEF IF TESTED BANK HAS PROGRAM
LAW =2
NAC RPFTE /DELAY COUNTER
LAW ~3
DAC WRCNT /COUNTS 3 TIMES FOR FACH ANDRESS
EEM /EXTFND ON
WLOP3 LAC MEMADR E
CMA /COMPLEMENT ADDRESS
DAC® MFMADR /WRITFE INTO SAME ADDRESS
ISZ RPETE
JMP |, -1 /DELAY 6 US
LAW =2
DAC RPFTE
1S7Z WRONT
JMP WL NP3 /718 US TOTAL BETWEEN WRITES
LAC MEMADR
SAD LSTLOC /LSTLOC = LAST LoC. OfF TESTED RANK
JMP L +3 =
1S72 MEMADR /INCREMENT ADDRESS COUNT
JMP WLOP3-3 /WRITE IN NEXT
LAW
SAD BLOC1 /NO RLOCK IF = LAW
SKP .
JMP RLKA3 .
JMS REST3 /REAN REST OF MEMORY
JMS RFWD3 /BEAD LO TO HI FROM TESTED BANK
JMS REST3 /REAN REST OF MEMORY AGAIN
JMP TST3A /WRITE HI TO LO IN TESTED BANK
/

LEJECT



XMAaNR9

Ban772
an773
Ban774
Ar775
an776
an777
A1000
#1001
21ea2
31003
B1804
21295
21906
21007
21010
21011
21312
21813
n1014
21015
21016
21017
01028
21021
Aa1822

PAGE
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RAGAPR
760263
245033
204775
505376
545pa01
623772
2850801
245900n
345103
N44777
201147
p45011
205200
585076
545010
531315
120670
631007
204777
544776
628772
20531 @
345073
601002

/

/SETUP TO READ REST OF MEMORY, THEM READ AND
/TEST THE BANK WITH ADDRESS PATTERM

/

REST3 4
LAW
DAC
LAC
AND
SAD

263
TNUM
LASTY
K67K
FIRSTL

RTN3I JMP# REST3

LAC
REST3A DAC
TAD
DAC
LAC
DAC
LAC
AND
SAD
JMP
JMS
JMP
LAC
SAD

FIRSTy
MEMADR
K178
LSrLoc
KRTN3
EXTTY
MEMADR
K& AK
PATBNK
.+3
REST?2
. =5
LSTLOC
LAST?

JMP# REST3

LAC
TAD
JUMP

PATBNK
K2aK
REST3A

LEJECT

/TEST NUMBER

/SEE IF MORE THAN 1 BANK SELFCTEN
/MASK RITS 3 AND 4

/ONLY 1 SELECTED IF FQUAL

/NO ~0ORE T0 READ

/FIRSTY = 1ST LOCATINN Tn TEST
/ADNRESS COUNTER

/X178 = Q17777

/LAST ADDRESS IN FIRST BANK
/KRTNZ = LOCATION RTN3

JEEXTIT) = RTN3

/MASK BITS 3 AND 4

/SEE 1F BANK HAS ADDRESS PATTERN
/YES

/NG, READ REST OF MEMORY

/1S THF BANK THE HIGHEST SELECTEN
/YES., EXIT

/400 BK TO ADDRESS




\MADRO

11923
A4
A1@75
21026
A1 @27
1030
a1 @31
n1@32
11033
31034
21935
H1ARE
w1837
21042

71041
11047
1343
A1P44
21045
21046
21047
a105a
P1e51

PAGE
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peneon
205010
A4S0
345103
44777
181674
707702
205000
742001
245207
225700
545007
741009
182120

2A542

544777
681046
445020
601032
7603290
545@12
6MA1252
604145

/NOW READ THF BANK WITH ADDRESS PATTFRN FROM
/L0 T HI, THEN HI TO LO AND THFM RFCHECK RFST

/0F MEMORY,

/

RFWD 3 7
LAC
DAC
TAD
DAC
JMS
FEM

FWp3 LAC
CMA
NAC

PATBNK
MEMADR
K178
LSTLOC
CBANK.

MEMADR

PATR

LAC# MFEMADR

SAD
SKF
JMS

LAC
SAD
JMP
152
JMP
LAW
SAU
JMP
JMP

PATR.
ERROR

MEMADR
LSTLOC
*3
MEMADR
FWN3

BLOC1
RBAK3
BLKC3

LEJECT

/BANK WITH ADDRESS PATTERN
/ADDRESS COUNTER ‘
/AKD ©W17777

/LAST LOCATION TO TEST

/SEE 1F THE BANK HAS PROGRAM
/EXTEND ON

- /DATA FOR COMPARISON

/REAN ONF
/NOMPARE
/0.K.
/PRINT INFO

/SEE IF DONE ONE BANK
/REAN BACKWARD
/INCREMENT ANDRESS COUNT
/REAN NEXT IN SEQUENCE

/NO RLOCK IF = LAW
/REAN RACKWARD
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/
/NOW READ SAME BANK FROM HI TO LO, AND THEN
/RECHECK RFST OF MEMORY
/
21052 20501 RBAK3 LAC PATBNK /CURPENT BANK WITH ADDRESS PATTERN
1053 R45000 DAC MEMADR /MEMADP = {AST LOC. Tg »FST
A1054 181744 JMS CKRAK /SEF IF TESTED BANK HAS PROGRAM
N1455 707792 FEM /EXTFEND ON
#1056 77777¢@ BAK3 LAW ~17
21057 P450204 DAC RPFTE
71060 204777 LAC LSTLOC /ADDRESS COuUNnT
1061 742001 cMa .
1062 2345037 DAC PATR /DATA FOR COMPARISON
J1063 224777 LAC# LsTLOC
21064 545297 SAD PATR /COMPARE
31065 741000 SKP /0K,
31066 182a7a JMS ERRORA /PRINT INFO
21067 445004 I1SZ RPFTF
41070 601363 JMP | -5
219871 204777 LAC LSTLOC
210372 545200 SAD MEMADR /NONF IF LOWEST ADDRESS
a1p73 601100 JMP 48
21074 777777 LAW =1
21275 344777 TAD LSTLOC /DECREMENT ADDRESS COUNT
21076 844777 DAC LSTLOC
a7z 601056 JMP BAK3 /READ NEXT IN DESCENDING ORDFR
21109 76080 LAW
21101 5452172 SAD BLOC1H /NO RLOCK [F = LAW
41102 621023 JMPa RFWD3 ZEXIT AND RECHFCK REST 0OF MEMOR
21103 634152 JMP BLKD3
/

LJEJECT




A\MAPDR9

411pd
w1105
11106
At1a7
M1l
A1111
A1112
2113
1114
21115
h1116
#1117
1120
1121
1122
21123
21124
n1125
41126
21127
711302
71131

1132
21133
#1134
211395
1136
71137
21149
21141
A1142
1143
B1144
21145

21146
31147
2115@

PAGE
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102635
285014
r450aR
121744
77702
204777
747431
R64777
204777
545000
671123
777777
344777
244777
641111
762000
545017
741009
64124
100772
1210823
1aa772

205910
345103
544775
6AB202
1p2m35
205810
345073
A45410
845207
345103
B44777
683736

n08720
ne1080
281215

/

/TEST 3A. WRITE SAME PATTERN IN SAME RBANK
/FROM HI TO LO.

/ ,

TST3a JMS WRT1S ZHRITE 1'S INTO ALL OF MFMORY
. AC PATBNK /CURRENT BANK W]TH ANDRESS PATTERN
NAC MEMADR /JMEMADR = LAST LOC, TOQ TFST
JMS CKBAK /SEF IF TESTED BANK HAS PROGRAM
FEM ,

BAK3A LAC LSTLOC /DATA TO BE WRITTEN
CMA R /COMPLEMENT
DACs LSTLOC /PUT [N SAME ADDRESS
LAC LSTLOC
SAD MEMADR /JNONF IF = LOWFST ADDRESS
IMP 45
LAW -1 ,

TARD LSTLOC /DECREMENT ADDRESS COUNT

DAC LSTLOC

JMP BAK3IA JWRITE NEXT IN DESCENDING ORDER
LAW :

SAD RLNC1 /NO BLOCK IF = LAW

SKP : o

JMP BLXA3

JMS REST3 /SETUP TO CHECK REST OF MEMORY
JMS RF4D3 /G0 READ LO TO HI; HI TO LO

JMS REST3 /RECHECK REST OF MEMORY THEN

/SETUP TO WRITE THE PATTERN IN
/NEXT SEQUENTIAL BANK

/
/SETUP FOR NEXT
/
NXPT3 LAC PATBNK /CURRENT BANK
TAN K178 /a00 17777
SAD LAST1 /CHECK FOR LAST
JMP EXaM4 /ALL DONF, SEE IF TFST 4 SELECTFD
JMS WRT1S /WRITE 1'S INTO ALL OF MEMORY
LAC PATBNK
TAD K2aK /ADD 8K TO CURRENT ADNRESS
NAC PATBNK /RANK WITH ADR, PATTERN
DAC MEMADR /ADDRESS COUNTER
TAD K178 /€178 = @17777
DAC LSTLOC /LAST LOC, TO WRITE
JMP LOP3 /START NEW BANK
/
KNXPT NXTPAT
KRTN3 RTN3
KRTN4 RTN4
/

/XMADRY - TAPE 2

/

/TEST 4, SLIDE A 1 THRU ONE BANK, REPEAT

/718 TIMES PER BANK TO CHECK EACH BIT POSITION,
/REST OF MEMORY WILL CONTAIN ALL 1'S. CHECK
/REST OF MEMORY AFTER EACH WRITE AND READ

/1IN THE BANK BEING TESTED,.



AMANRG

1151
1152
01153
1154
21155
31156
1157
21160
1161
A1162
71163
M1164
71165
#1166
f1167
21179
21171
721172
1173
n1174
21175
21176
P1177
B312e@
21201
21202
A1203
w1204
21205
1226
n1297
21210

PAGE
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760264
AA5HA3
102035
205001
245000
Aas5a1 2
345183
D44777
101674
205743
P450A33
205333
Aasna7
744000
707702
205087
265000
74010
45007
2050300
544777
601291
445027
681179
760303
545012
74100@
604206
181211
181240
101211
601274

TST4

LOP4

WLOPY

LAW
DAC
JMS
LAC
DAC
DAC
TAD
NAC
JMS
LAC
DAC
LAC
NAC
cLL
FEM
LAC

264
TNUM
WRT1S
FIRST1
MEMADR
PATBNK
K178
LSTLOC
CBANK
K1
RITN
BITN
PATR

PATR

DAC® MEMADR

RAL
DAC
LAC
SAD
JMP
IS#
JMP
LAW
SAD
SKP
JMP
JMS
JMS
JMS
JMP

PATR
MEMADR
LSTLOC
. +3
MEMADR
WLOP4

BLOC1

RLKA4
REST4
RFWD4
REST4
Ck188

LEJECT

/TEST NUMBER

/WRITE 1S INTO ALL OF MEMORY
/1ST LOCATION TO TEST

/ADNRESS COUNTER

/BANK WITH BIT PATTERN

/ADD 217777

/LLAST LOC, OF TESTED RANK

/SEE IF TESTED BANK HAS PROGRAM
/K1=1

/BITN SAVES CURRENT STARTING BIT POSITION

/WRITE THE BIT
/ROTATE TO NEXT BIT POSITION

/NONF ONE BANK 1F EQUAL

/INCREMENT ADDRESS COUNT
/WRITE IN NEXT IN SEQUENCE

/NO RLOCK IF=LAW

/SETUP TO READ REST OF MEMORY

/REAN LO TO HI FROM TESTED BANK
/REAN REST OF MEMORY AGAIN

/SEF IF ALL 18 BITS HAVE BEEN TESTED
/60 ON TO NEXT BANK IF SO0,




AMAIOR9

#1211
21212
A1213
n1214
2412185
A1216
21217
21220
A1221
B3122?
n1223
1274
21228
01226
1227
21230
1231
21232
21233
A1234
#1235
1236
81237

PAGE
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oA
204775
505076
545001
621211
2050@1
nasonn
345103
44777
201157
Aa5R11
205090
5A5374
545010
621232
100670
6@1724
204777
544776
621211
205210
345073
601217

/
/SETUP TO
/THE RANK
/

REST4

RTN4G

REST4A

READ RFST FOR MEMRY,
WITH BIT PATTERN,

A

LAC
AND
SAD

LASTY
K 63K
FIRST1

JMP® RFST4

LAC
NAC
TAD
NAC
LAC
f1AC
LAC
AND
SAD
JMP
JMS
JMp
LAC
SAD

FIRST1
MEMADR
K17S§
LSTLOC
KRTN4
EXIT
MEMADR
Ké64K
PATRBNK
. *3
REST?2
o5
LSTLOC
LAST?

JMP# RESTY

LAC
TAD
JMp

PATBNK -

K22K
REST4A

LEJECT

THFN READ AND TEST

/LAST LOC, TO TEST IN HI BANK
/MASK BITS 3 AND 4
/ONLY ONF BANK SELECTED IF EQUAL
/NO MORE TO READ

/1ST LOCATION TO TEST
/ADNRESS COUNTER .
/ADD R17777
/LAST LOC, TO TEST
/XRTN4 = LOCATION RTN4
J(EXTIT) = RTN4

/MASK BITS 3 AND 4

/SEF IF RANK HAS BIT PATTERN
/YES

/REAN REST OF MEMORY

/1S THE BANK THE HIGHEST SELECTED
/YES., EXIT

/ADD 8K TO ADDRESS



XMADROG

nt1240
A1241
A1242
31243
n1244
pt24s
A1246
R1247
721250
B1251
A1252
1253
21254
31255
%1256
31257
B1260
21261
71262
1263
21264
1265
31266
A1267
B1270
@1271
A1272
21273

PAGE 23

QBarAR
205010
B4500%
345143
B44777
191674
205833
345237
744000
7477a2
225089
54523087
741000
102106
285007
741200
744002
740010
345207
20500¢
544777
681270
445200
601252
760297
5450172
621240
6047227

/NOW READ THE BANK WITH BIT PATTERN FROM
/L0 TO HI, THEN RECHECK REST NF MEMORY

/

RFWD4 [}
LAC
DAC
TAD
NAC
JMS
LAC
DAC
CLL
EEM

FWD4 LAC# MFMADR

SAD
SKP
JMS
LAC
SNA
STL
RAL
DAC
LAC
SAD
JMP
1S2
JMP
LAW
SADN

PATBNK
MEMADR
K17S
LSTLOC
CBANK
BITN
PATR

PATR

ERROR
PATR

PATR
MEMADR
LSTLOC
.+ 3
MEMADR
FWD4

BLACH

JMP# RFWD4

JMP

BLKC4

JEJECT

/BANK WITH BIT PATTERN
/ADDRESS COUNTER

/ADD @#47777

/LAST LOCATION TO TEST

/SEE IF THE RANK HAS PROGRAM
/FIRST BIT POSITION

/READ ONE

/COMPARE

/0.K,

/PRINT INFO

/RESTORE LINK IF AC=a

/ROTATE TO NEXT BIT POSITION

/DONE ONE BANK IF EQUAL

/INCREMENT ADDRESS
/REAN NEXT IN SEQUENCF

/NO RLOCK IF = LAMW
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/
/SEE IF FaCH BIT POSITION HaS REEN TESTED
/ .
A1274 205033 - CK18» LAC BITN
a1275 54510 SAD K440K /DONF 18 IF = 400000
A1274 601307 JMP NXPT4 /SETUP FOR NEXT BANK
1277 744010 RCL /SETHP FOR NEXT POSITION
#1300 A45033 NAC BITN '
A3 2054819 LAC PATBNK i /RANK WITH BIT PATTERN
21302 4520 NDAC MEMADR /ADR, COUNT
1303 345103 TAD K178
3P4 044777 DAC LSTLOC /LAST LOCATION TO TEST
N 345 131674 JMS CRANK /SEF IF IT HAS PROGRAN
136 6R1164 JMP WLNP4-4 /START SAME RANK WITH NEW KIT
/ .
/SETUP FOR NEXT RANK WITH RIT PATTFRN
At307 205910 NXPT4 LAC PATBNK /CURRENT BANK
1310 345103 TAD K178 /7ADD 217777
7311 544775 SAD LAST1 /ALL BANK HAD BIT PATTERN IF EQUAL
n1312 6QA206 JMP EXAMS /ALL DONF SEE IF TEST s SELECTFD
#1313 102835 JMS WRT1S /JWRITE 1'S INTO ALL OF MEMORY
71314 205010 LAC PATBNK /BANK JUST FINISHED
21315 345273 TAD K26K /ADD 8K TO 1T
21316 04523102 DAC PATBNK
21317 34as5¢0n DAC MEMADR- /ADDRESS COUNTER
N132¢ 345143 TAD Ki17S /ADD 217777
71321 A44777 . NAC LSTLOC /LAST LOC. TO TEST
A1322 671161 JMP LOP4 /START NEW BANK
/

JEJECT



XMADRY

21323
21324
71325
A1326
21327
A133p
21331
21332
A1333
N1334
21335
B1336
21337
21340
21341
31342
B1343
P1344
A1345
#1346
21347
2135@
71351
21352
21353
21354
21355
21356
31357
21360
21361
1362
31363
31364
31365
21366
1367

PAGE 25

102035
763265
245033
205001
A4s50a0
B45p1p
205034
R45034
171674
787742
205036
245207
777760
LREL I TS
777774
045304
205007
7440107
A45007
751460
7430301
265000
445004
601354
205490
544777

601362
445p9p°

445206
601341

601335 .

760200
545012
741090
624266
101431
1081402

/

/TEST 5, WRITE A PATTERN CONSISTING 0OF 4 WORDS

/0F #A'S FOLLOWED BY 4 WORDS OF 1'S. FROM (O TQ HI,
/AND THEN HI TO LO IN EACH BANK, RFAD THE PAT-
/TERN THE SAME WAY, CHECK REST 0OF MEMORY AFTER
/EACH WRITE OR RFAD SEQUENCE, COMPIEMENT THE
/PATTERN AND REPFAT THF SEQUFNCF,

/
TST5 JMS WRT1S JWRITE 1'S INTO ALL oOF MEMORY
LAW 265
DAC TNyM /TEST NUMRER
LAC FIRST1. /1ST TO TEST
DAC MEMADR /ANNRESS COUNTER
DAC PATRNK /BANK WITH PATTERN
LAC PCW /PATTERN CONTROL WORD = 236374
NAC CNTRL /SAVF
LOPsS JMS CBANK /SEE IF BANK HAS PATTERN
FEM
LAC CNTRL /CNTRL=036074 QR 741703
DAC PATR :
LAW -2
NAC LOOPT /COUNT 16 SHIFTS
WLOPS LAW -4
DAC RPFTE /COUNTS 4 NR!TES,‘
LAC PATR ’
RCL -
DAC PATR
SELICLA /WRITE 2SS IF LINK =¢
CMA /WRITE 1°'S
NAC#® MFMADR /WRITE
I1S7 RPFTE
JMP -2 /WRITE 4 TIMES BEFORF SKIP
LAC MEMADR
SAD LSTLOC /DONF WRITING 1 BANK IF FQUAL
JMP 45 /NONF
1SZ MEMADR /INCREMENT ADDRESS
ISZ LOOPT /16 SHIFTS IF SKIP
JMP WLOPS
JMP LOPS+2 /RESTORE LOOPT AND PATR
LAW
SAD BLNOC1 /NQ BLOCK IF = LAW
SKP
JMP BLKAS
JMS RFWDS /READ LO TO HI FROM TESTED BANK
JMS RESTs /READ REST OF MEMORY AGAIN
/

JEJECT




(MADRQ

21370
h1371
#1372
P1373
21374
#1375
21376
21377
A1 400

N14p1

214072
A1403
31404
P1405
7214096
1407
1410
21441
P1412
21413
71414
21415
31416
#1417
A1 420
#1421
21422
1423
01424
21425
21426
21427
31430

PAGE 26

205435
545336
631542
345036
2250817
245200
345183
B44777
631333

201406

apaean
204775
5045276
5457301
621407
205001
Aa5AQAR
345143
Na4777
231401
73459011
205090
505376
545912
601423
100670
6031415
204777
544776
621402
285210
345073
601410

/NOW WRITE CUMPLEMENT.

/
LAC
SAD
JMP
NAC
LAC
DAC
TAD
NAC
JMP

/

KRTNS RTINS

/

/

/READ REST OF

/

RESTS 4]
LAC
AND
SAD

PCUWA
CNTRL
TST5A
CNTRL
PATBNK
MEMADR
K178
LSTLOC
LOPS

MEMORY

LAST1
K&60K
FIRSTL

RTNS JMP® RFSTS

LAC
RESTSA DAC
TAD
DAC
LAC
DAC
LAC
AND
SAN
JMP
JMS
JMP
LAC
SAD

FIRST1
MEMADR
K17S
LSTLOC
KRTNS
EXIT
MEMADR
K62K
PATBNK
S +3
REST?2
=5
LSTLOC
LAST?2

JMP# RESTS

LAC
TAD
JMP

PATBNK
K23K

RESTSA

LEJECT

(4 WORDS = 1'S, 4 WORDS = @)

/PCWA = 741700
/ALRFADY DONE COMPLEMENT

/BANK WITH PATTERN

/WRITE COMPLEMENT

ZLAST LOC, IN HIGHEST 3ANK
/MASK 4 AND 4
/ONLY 1 BANK SELECTEN IF EQUAL
/NONF TO READ
/FIRST Tn TEST

/ADDRESS COUNTER
/ADD B17777
/LAST LOC, TO TEST
/KRTNS = LOCATION RTNS

/SEE IF RANK HAS PATTYERN
/YES
/READ REST OF MEMORY

/1S THE BANK THE HIGHEST SELECTED
/YES. EXIT

/ADD BK TO ADDRESS
/AND SETUP FOR ANOTHER BANK



XMADRG PAGE 27
/READ THE BANK WITH WORD PATTERN FROM (O TO HI.,
/THEN HI TO LO, AND THEN RECHENK RFST OF MEMORY
/
#1431 ARAARG RFWDS @
A1432 205810 LAC PATBNK /BANK WITH WORD PATTERN
#1433 245000 DAC MEMADR /ADDRESS COUNTER
71434 345103 TAD K178 /ADD 817777
31435 244777 DAC LSTLOC
1436 101674 JMS CBANK /SEF IF BANK HAS PRORRAM
1437 205036 RBLKYS LAC CNTRL /CNTRL = (36474 OR 741700
01449 B45237 DAC COMPR
N1441 777760 LAW «-20
A1442 B45206 DAC LOOPT- /COUNT 16 SHIFTS
31443 777770 FWn%S LAW =10
21444 245204 DAC RPFTE /READ 8 TIMES
N1445 707732 EEM
A1446 205337 LAC COMPR
21447 744719 RCL
1450 345237 NAC COMPR
214%1 75140¢ SZL!ICLA /REAN A*'S IF LINK = g
21452 743001 CMA /REAN 1'S
71453 45347 DAC PATR /USEN FOR COMPARISON
21454 225332 LAC= MEMADR /READN
21455 5450m7 SAD PATR /COMPARE
71456 741789 SKP /0.K
R1457 182100 JMS ERROQOR /PRINT INFO
21460 445074 ERRS 1SZ2 RPETE /SKIP AFTER 8 READS
21461 601454 JMP =5
1462 205000 LAC MEMADR
D1463 544777 SAD LSTLOC /DONF 1 RANK IF EQUAL
21464 631471 JMP 45
14565 445300 1S#Z MEMADR /INCREMENT ADDRESS COQUNT
N1466 445006 ISZ LOOPT /DONF 16 SHIFTS IF 9
1467 6031443 JMP FWDS
A147@ 601437 JMP FuWN5-4 /RESTORE LOOPT AND COMPR
/READ NEXT IN SEQUENCE
81471 762207 LAW
71472 545212 SAD BLOC1 /NO RLOCK IF = LAW
31473 601476 JMP RBAKS /REAN BACKWARD
1474 737734 LEM
A147%5 625311 JMPe EXIT /CCEXIT) = BLKBS OR RLKHS
/

LEJECT
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11476
n1477
A153Q
M50
215p2
MM5A3
r1504
21545
A1536
a1s5@7
2151
M1511
21512
11513
41514
71515
21516
31517
21520
215921
A1522
21523
A1504
A1525
A1526
21527
1530
B1531
41532
1533
A1534

71535
71536
21537
31540
P1541

PAGE

o8

20541 ¢
Q4520
171744
707702
205434
A45437
777762
345006
77777@
245404
205037
744019
A45437
752400
7424921
A452A7
224777
545337

741000

1a2e7@
445004
601516
204777
545702
681535
777777
344777
Q44777
445004
601506
601532

762009
545012
621431
707704
625711

/RFEAD SAME BANK WITH WORD PATTFRN FROM HY TO LO,
/THEN RECHFCK

/
RBAKY

BAKS

CKRD

LAC
nac
JMS
FEM
LAC
DAC
LAW
NAC
LAW
DAC
LAC
RCL
NAC

REST OF MEMORY

PATENK
MEMADR
CKRAK

CNTRL
COMPR
-27/’1

LONPT
-1

RPETE
COMPR

COMPR

SNL!ICLA

CMA
DAC

PATR

LAC» LSTLOC

SAD
SKP
JMS
1S#
JMP
LAC
SAD
JMP
LAW
TAD
DAC
1S4
JMpP
JMP

LAW
SAD

PATR

ERRORA
RPFTE
-5
LSTLOC
MEMADR
CKRD
-1
LSTLOC
LSTLOC
LOOPT
BAKS
RBAKS +4

BLOC1

JMPe RFWDS

LEM

JMP® EXIT

LEJECT

/CURRENT RANK WITH WORD PATTERN
/EQUALS LAST LoC. To TEST:
/SEE IF TESTED BANK HAS PROGRAM

/JONTRL =

A36074 OR 741709

/C0UNT 16 SHIFTS

/READ 8 TIMES

/REAN 2'S IF LINK = 1

/READ 17'S

/TOMPARE WORD

/REAN ONF

/0K,

/PRINT INFO
/SKIP AFTFR 8 TIMES

/CURRENT ADDRESS
/NONF TF LOWEST ADDRFSS

/NECREMENT ADDRESS COUNT

/16 SHIFTS

IF 2

/RESTORE COMPR AND LOOPT
/REAND NEXT IN DESCENNING ORDFR

/NO RLOCK IF = LAW

/CLEXTIT)

ZEXIT AND CHECK REST OF MEMORY

BLKCS OR HLKJS
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/TEST SA. WRITE IN SAME BANK FROM H] T0 LO

/
1542 132035 TSTS4 JMS WRT1S /JWRITE 1'S IN ALL OF MEMORY
21543 205216 LAC PATRNK /CURRENT BANK WITH PATTERN
h1544 AasaQn DAC MEMADR /MEMADR = LAST LOC., TO TFST
21545 1%1744 JMS CKRAK /SEF IF TESTED BANK HAS PROGRAM
a1546 2a5p35 LAC PCwWA /PCWa = 741700
1547 A45036 DAC CNTRL
A155@ 205036 LOPSA LAC CNTRL
21551 345737 DAC COMPR
B1552 777760 LAW =20
21553 R45006 DAC LOOPT /COUNT 16 SHIFTS
A1554 707702 FEM
B15585 777754 BAKSA LAW =24
21556 045004 DAC RPETE /WRITE 8 TIMES
21557 285037 LAC COM™MPR
n1560 744017 RCL
M561 A45037 DAC COMPR
R1562 751400 ) SZL!ICLA /WRITE @'S IF LINK = @
1563 7402301 CMA /WRITE 1°'S
A1564 064777 DAC# LSTLOC /WRITE
21565 445004 1S# RPETE /SKIP AFTER 8 WRITES
31566 681564 JMP =D
1567 204777 LAC LSTLOC /CURRENT ADDRESS
A157a 545200 SAD MEMADR /DONF 1 RANK IF EQUAL
#1571 601673 JMP RSTSH
A1572 777777 LAW -1
21573 344777 TAD LSTLOC /DECREMENT ADDRESS COUNT
81574 744777 DAC LSTLOC
71575 4453056 ISZ LOOPT /16 SHIFTS IF @
31576 601555 JMP BAKSA
21577 681552 JMP LOP5A /RESTORE
/
216092 76830% RSTS LAW
1601 545012 SAD RLOC1 /NO RLOCK 1F = LAW
1602 741000 SKP
31603 624326 JMP RLKFS
1604 1314272 JMS RESTS /SETUP T0O CHECK REST OF MEMORY
1605 205035 LAC PCwWA /= 741766 CONTROL WORD
B16@6 545036 SAD CNTRL /SEE IF IT'S THE PRESENT PATTEPRPN
216@7 265034 LAC PCW /YES. GET COMPLEMENT FQR READ FORWA®D
1610 A45036 DAC CNTRL
21611 101431 JMS RFWDS /G0 READ LO TO HI3 HI TO LO
#1612 191492 JMS RESTS /RECHECK REST OF MEMORY
21613 2053102 LAC PATBNK
f1614 245000 DAC MEMADR /RESTORE FIRST TO TEST
/

.EJECT



\MoDRY

P11
B1616
A1617
A1624
d1APY

PAGE

RY%

2A5A3y
545036
601622
101744
601550

/WRITE COMPLFMENT PATTFRN FROM H1 TO LO

/

LAC
SAD
Jmup
JMS
JMP

PCWA

CNTRL
NXPTS
CK3AK
LOPSA

FJECT

/SETUP FOR NEXT BANK
/RESTORE ADDRESS COUNTERS
JURYITE COMPLEMENT RACKWARDS
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/SETUP TO WRITE NEXT BANK

/
21622 205010 NXPTS LAC PATBNK /CURRENT BANK
21623 345143 TAD K17S /ADD 817777
#1624 544775 SAD LASTL - /EQUALS LAST LOC. OF HIGHEST BaNK
- 31625 600212 JMP EXAMS+4 /DONE ALL TESTS ON ALL MEMORY
/GO SETUP TN RELOCATE
81626 102035 JMS WRT1LS /WRITE 1'S IN ALL OF MEMORY
A1627 205010 LAC PATBNK /CURRENT BANK
A1637 345073 TAD K22K /ADD 8K TO GET NEXT 8aNK
21631 A45010 DAC PATBNK
A1632 245000 DAC MEMADR /ADNRESS COUNT
A1633 345103 TAD K178 /ADD B47777
#1634 044777 DAC LSTLOC /LAST LOC, IN NEXT BaMK
91635 601331 JMP LOP5-2 /START OVER WITH NEW BANK
/
/
/ROUTINE TO DETERMINE NEXT BANK TO TEST
/
a1636 Acarpn NXTBNK [
21637 204777 LAC LSTLOC /LAST LOC, OF CURRENT RANK
21640 544776 SAD LAST? /LAST LOC, OF HIGHEST BANK
P1641 681655 JMP THRU /DONF ALL BANKS
71642 2065000 LAC MEMADR /18T OF NEXT To TEST
31643 505872 AND K10K /CLEAR ALL BUT BIT 5
R1644 7407200 SZA
21645 601663 JMP HIGH4 /IN HIGH 4K NOW
B1646 205300 NOTIN LAC MEMADR
31647 345103 TAD K178
21650 A44777 DAC LSTLOC
31651 750004 LAS
#1652 741100 SPa /CHECK ACS@ FOR HALT
21653 102062 JMS HALT /G0 HALT
1654 621636 JMPa NXTBNK /EXIT
/
#1655 750324 THRU LAS
21656 741100 SPA /CHECK ACS @ FOR HALT
21657 102062 JMS HALT /60 HALT
31660 441636 I1S# NXTBNK /NXTRNK+2
N1661 441636 [S# NXTBNK
A1662 621636 JMP# NXTBNK /EXTT
/
#1663 205000 HIGH4 LAC MEMADR
21664 505076 AND K60K /CLEAR ALL BUT BITS 3,4
31665 544771 SAD FLOADA /SEE IF TESTING THIS BAWNK
31666 741000 SKP /YES..
A1667 621646 JMP NOTIN
21670 205009 LAC MEMADR
21671 345072 TAD KiaK /MEMADR NOW = 1ST LOC. OF NEXT BANK
A1672 345200 DAC MEMADR
81673 6031646 JMP NOTIN
/

LEJECT
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11674
71675

PAGE

21676 .

A1677
at7enm
21701
21702
31703
217a4

a1 745

A1706

21707 .

21710
21711
r1712
A1713
21714
41718
21716
21717

1720
A1721
21722
21723
P1724
71725
31726

B1727
A1730
341731
21732
n1733
721734
71735
21736
21737
3174@
A1741
21742
21743

32

Angeapa
285000
505076
544771
601707
28520
345103
044777
204775
#44776
621674

1a171a
AAAARY
281710
585872
740202
631727
205000
245472
245000

245103
R4suR7
245672
244777
204775
B44776
621674

205aan

245182

B44777
204775
505376
544771
601741
204775
844776
621674
2451072
R44776
621674

/ROUTINE TO

/PROMRAM,
/
CBANK

/
CFIELD

/
/

/
HIADJ

a

LAC
AND
SAD
JMP
LAC
TAD
NAC
LAC
DAC

DETERMINE

MEMADR
K6@K
FLOADA
CFIELD
MEMADR
K178
LSTLOC
LAST1
LAST2

JMP# CRANK

JMS
19}

LAC
AND
SZA
JMP
LAC
XOR
DAC

XOR
NAC
X0OR
DAC
LAC
DAC

41

-1
K1 92K

H1ADJ
MEMADR
K14K
MEMADR

K178
PATR
K172K
LSTLOC
LAST1
LAST2

JMP# CRANK

LAC
X0R
NAC
LAC
AND
SAD
JMP
LAC
DAC

MEMADR
K79
LsTLoC
LAST1
K67K
FLOADA
+4
LASTY
LAST?2

JMP# CBANK

XOR
DAC

K7S
LAST2

JMP s CRANK

LEJECT

IF BANK

UNDFR TEST CONTAINS
USEDN FOR WRITING AN REANING FORWARDS,

/C(MEMADR) = BITS 3 AND 4 anNLY

/FLOADA = BANK WITH PROGRA™
/ADJUST ADDRESS CONSTANTS

/ADD 817777

/LAST ADDRESS OF TESTEN RANK

/VERY LAST TO TEST

JEXTT

/STORE EPC

/MASK ALL RUT BIT S

/1IN LOWER 4K

IF @

/ADJUST FOR UPPER 4K

/FIRST TQ TEST IS NOW 217098
/INSTEAD OF o@e009

/ADD 17777
/LAST LoOC,

IN TESTED BANK

/VERY LAST T0O TEST

/EXTTY

/ADJUST CONSTANTS 'WHEN PROGRAM IS IN HIT 4K

/FIRST ADDRESS TO TEST

/LAST TO TEST

= 007777

/VERY LAST IN LAST BANK
/MASK BITS 3.4
/SEE IF PROGRAM IS IN HIGH BANK

/YES

/VERY LAST TO TEST = 817777

/EXTT

/vERY LAST

@A7777 INSTEAD ofF @17777



XMAaQRY PAGE 33

/ROUTINE TO NDETERMINE IF RANK UNDER TEST CONTAINS
/PROGRAM, USED FOP WRITING AND RFADING RACKWARDS,

/
#1744 aaaeau CKBAK a
#1745 205000 LAC MEMADR /LAST L0oC, 70 TEST
1746 585076 AND K6uK
n1747 544771 SAD FLOADA /FLOADA = BANK WITH PROGRAM
A175a hA1754 JMP HILO /ADJUST ANDRESS CONSTANTS
21751 345143 TAD K178 /ADD 217777
21752 A44777 DAC LSTLOC /1ST ADR, OF TESTED fHANK
1753 205281 LAC FIRSTy
31754 N4a5082 DAC FIRST2 AVERY LAST TO TEST IN LOW RANK
A1755 621744 JMP# CKBAK /EXTT
/
A1756 1m1757 HILO JMS L+t /STORE EPC
21757 Apaaae ?
21760 201757 LAC .-1
#1761 505072 : AND Ki2K /MASK ALL BYT BIT s
21762 7403200 SZA /NO SKIP IF IN HI 4K FIELD
1763 6n2a07? JMP ADUHT /ADJUST FOR UPPER 4K
1764 205000 LLAC MEMADR
21765 B45807 DAC PATR
P1766 245072 XOR K14K
B1767 245006 DAC MEMADR /MEMADR = 010000 :
A1770 245192 XOR K7S ' /ADD A@7777 TO GET ©17777
#1771 A44777 DAC LSTLOC /= 1ST LOC., TO TEST GOING PACKWARDS
n1772 205201 LAC FInSTy /FIRST LOC, OF LOWEST RBANK
21773 544771 SAD FLOADA /DOES LOWEST HAVFE PRNGRAM
81774 601777 JMP L+ 3 /YES
21775 45002 DAC FIRST2 /VERY LAST TO TEST EQUALS 1ST
/LOCATION OF LOWEST BANK
31776 521744 JMPs CKBAK /EXIT
A1777 245072 XOR K1@K /ADD 2100v0 :
Arenn a4s5¢a? DAC FIRST2 /VERY LAST TO TEST GOING BACKWARDS ;
22001 621744 JMP# CKBAK /FEXIT
/
/
/ADJUST WHEN PROGRAM IS IN HI 4x
/
22002 205030 ADJUHI LAC MEMADR
72003 245182 XOR K75 /ADD ap7777
n°004 A44777 DAC LSTLOC /LAST LOC = 1ST 70 TFST
A2005 245183 XOR K178
82006 B45037 DAC PATR
22007 205001 LAC FIRST1 /FIRST LOC, OF LOWEST RANK
2°p10p 245092 DAC FIRST2 ZLAST TO TEST = 1ST LOC. IN LO B84
82811 621744 JMPs CKBAK JEXTT :
/

LEJECT



AMiINRQ9

iret12
A2A13
nrat14
AVA15
20816
A>A17
M
nr021
QTa22
n.023
Drer4
ATA?S
A-@426

AOA27
noa3a
pra31
A2a32
n2033
A°Q34

PAGE 34

ARRARH
205700
545407
602027
505376
345274
A45080
2451043
344777
750004
741100
132062
622012

75004
741100
182862
442017
442042
622¢1?

/SETUP FOR NFXT RANK IN DESCENNING ORpDER

/
NXRAK

/
NORAK

?

LAC
SAD
JMP
AND
TAD
NAC
XO0R
DAC
LAS
SPa
JMS

MEMADR

FIRST2

NORAK
K6aK
M22K
MEMADR
K178
LsyLoC

HALT

JMP# NXBAK

LLAS
SPA
JMS
1S#
1S2

HALT
NXRAK
NXBAK

JMP# NXRAK

LEJECT

/LAST LOC., OF CURRENT RANK

/= LAST TO TFST IN LOWEST RANK
/ALl DONF

/MASK 3 AND 4

/SUBTRACT 8K

/LAST TO TEST IN NEXT RANK
/ADD #17777

/FIRST TO TEST IN NEXT BANK

/CHFOK ACS @ FOR HALT
/GO HALT
7EXTT

/CEHCK CS @ FOR HALT
/GO HALT

/NXBAK+2
/FXTIT TO NEXT ROUTINE



AMADRQ

n°a3s
A2A36
ACR37
22840
A0 414
A2842
n2p43
noa44
A20345
A2@46
A2047
a°psa
@°051
2852
arp53
A2@%4
02855
Aopse
n>gs57
2060
32061

32062
ArP63
27964
22065
22066
32067

PAGE 35

anpaen
2054M1
245000
1316474
707702
777777
2650080
205400
544777
6082051
445400
62047
445000
121636
101674
602041
205401
B4509n
345103
844777
622035

AAQCAQ
740040
750004
544773
6227362
600127

/ROUTINE TO WRITE 1'S INTO ALL 0OF MEMORY
/

WRT1S 7
LAC FIRSTt
NAC MEMADR
JMS CBANK /SEE 1F 41ST HAS PROGRAM
FEM /EXTFD ON

RITE LAW ~1 ‘ /AC = 777777
DAC# MEMADR /HRITE ONE
LAC MEMADR
SAD LSTLOC /L.STLOC = LAST LOC, TO TFST
JMP | s /DONF ONE BANK
ISZ MEMADR /INCREMENT ADDRESS COUNT
JMP RITE /HRITE IN NEXT
I[SZ MEMADR
JMS NXTBNK /SETUP FOR NEXT BANK
JMS CBANK /SEF. TF NEXT HAS PROGRAM
JMP RITE~1
LAC FIRST1 /RESTORE 1ST BANK ADORFSSES
DAC MEMADR /FIRST TO TEST IN FIRST BANK
TAD K178
DAC LSTLOC ZLAST TO TEST IN 1ST HANK
JMP2 WRT1S /FX1T

/

/

/ALL ACS® HALTS NCCUR HERE, AGS MAY BE CHANGED,
/PRESS CONTINUE TO RESUME HALTEN TFST IF NO ACS
/GCHANGES, PRESS CONTINUE TO EXFCUTE ANY ACS CHANGES,
/

HALT ]
HLT
LAS /READ ACS
SAD MCwWA /SEE IF CHANGED FROM PREVIOUS
JMPe HALT /NG CHANGES, RESUME HALTED TEST
JMP STOVER /NECODFE NEW ACS

/

.EJECT
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R
A2@71
25077
azp73
8074
woa7s
"opTe
a-Q77

PAGE
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nAaVAR
7067734
@44755
204777
A45042
2h2074
A421 00
602185

/ERROR ROUTINE,

/PRINT-0UT [F

/

FRRORA 4]
LEM
DacC
LAC
DAC
LAC
NDAC
JMP

RAISED.

BAD
LSTLOC
0OCADR
FERRORA
ERROR
ERROR+%

JEJECT

ACSa WILL CAUSE HALT AFTER

/SAVF BAD DATA
/0CTAL ADR,

/SAVFE

/CCERRORA) = (PC) FROM TEST ROUTINF



XMafIRg

72100
A2101
arvi1g2
22103
A2104
22105
2106
az107
Avi1@
a"111
n2112
32113
#2114
@115
842116
#2117
A21249
82121
72122
123
72124
av125%
2126
o127
a”213@
22131
#2132
A2133
27134
n2135
2136
#2137
A214@
A2141
A2142
A2143
22144

272145
A2146

22147
32150
72151
72152
12153
A2154
A2155
no156
Ar157

PAGE
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AAANPY
TA7704
A44755%
205230
245040
205007
245041
777777
245004
245pg5
204757
542311
741000
602121
282310
244757
672130
285240
545067
545422
602130
A45¢2°
264757
444757
7530344
742014
740100
562141
760207
102254
7440020
787702
622100
752204
7440710
741100
672136

7680020
562537

682152
182232
632136
134537
205003
122254
777767
345206
10231

/
FRROR

SW2

EREXIT

SHW1

/
/SETUP TO
/

A

LEM
NAC
LAC
NAC
LAC
DAC
LAW
Nnac
DAC
LA
SAD
SKP
JMP
LAC
NAC
JMP
LAC
AND
SAD
JMP
DAC

BAN
MEMADR
0CADR
PATR
GoaD
-1
RPFTE
WRCNT
ERWRD
ENFRR

L, +4
FRTBL
ERWRD
SW?
0CADR
K7¢aK
LAST
. +4
LAST

DAC# ERWRD

IS#
LAS
RTL
SHA
JMP
LAW
JMS
cLL
FEM

ERWRD

SHW1
287
PRFRR

JMPa ERROR

LAS
RAL
SPA
JMP

ERFEXIT

PRINT

LAW

SAD# SUPTBL

JMp
JMS
JMP
JMS
LAC
JMS
LAW
DAC
JMS

o+3
cStp
FREXIT
CRLF
TNUM
PRERR
-11
LOOPT
SPING

JEJECT

/EXTEND OFF
/SAVE BAD DATA
/0CTAL ADDRESS

/G0O0N DATA

/LAW -1 PREVENTS SECOND TYPE-QUTS
/0F SAME ADDRESS

/FRROR YTABLE DONE IF ENQAL

/RESTORE POINTER

/C(ERPTRL) =ERWRD +1

/CHENK ACS 2

/0CTAL ADR

/MASK 3,4 AND 5

/SAMF 4K AS LAST ERROR If FOQUAL
/SAMF

/STORE IN TaARLF
/INCREMENT POINTER

/CHECK ACS 2 FOR BELL
/RING BELL
/RETURN TQO CURRENT TEST

/CHECK ACS 1 FOR INHIRIT PRINT
JINHIBIT

/IF 15T LOC, OF SUPTBL=_AMW,
/NO ADR, SUPPRESSION WANTED

/SEE 1F THIS ERROR IS SUPPRESSFD
/YES. RETURN TO CURRFNT TEST
/CR, LF

/NOT SUPPRESSED

/PRINT TEST NO,

/-9

/COUNTS SPACES

/SPACE 9
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2216a 2p5p4n LAC OCADR /0CTal ADDRESS
Br161 244537 DAC CRIF /SAVF TEMPORARILY
2162 102241 JMS PROCTL /PRINT THE ADDRESS
A2163 777771 LAW -7
n2164 A45ER6 NAC LOOPT /COUNTS SPACFES
a2165 122301 JMS SPING /SPACE 7
A2166 205041 LAC GOND /COMPARE WORD
w2167 A44537 DAC CRLF /SAVF
#2170 122261 JMS PROCTL /PRIMT THE GOGD
22171 777775 LAW -3
any72 P4a500a6 DAC LOOPT /SPACE COUNTER
A2173 102391 JMS SPING /SPACE 3
#0174 204755% LAC BAD : /DATA AS READ
22175 - B44537 NAC CRLF /SAVF
2176 172261 JMS PROCTL /PRINT THE BAD
@a2177 777773 LAW -5
22208 345806 DAC LOOPT /SPAGCE COUNTER
27201 192301 JMS SPING /SPACE 5
2202 205003 LAC TNUM
32203 505064 . AND K377
Bo204 545255 SAD K261
#2205 741002 SKP
n°206 632213 JMP 45
az2a7 202307 LAC LAL
"2210 345032 DAC PRNT
#2211 183210 JMS PNXT
22212 602227 JMP SwW#
#2213 205210 LAC PATBNK /RANK WITH PATTERN
pP214 744010 RCL; RTL S RTL RAL
a2215 742210
no216 742010
a2217 742010
AT220 345954 TAD K260
32221 1827254 JMS PRERR /PRINT BANK NO,
22222 750004 : SWe LAS
22223 741100 SPA /CHECKACS @ FOR HALT
no224 102062 JMS HALT /60 HALT
w225 750004 LAS
20226 535051 AND K2@@-
227 740200 SZA /CHECK FOR KEYBOARD INPUT
22230 632312 JMP KYRRD /RIT 14 A 1, ACCEPT INPUT
22231 672136 JMP EREXIT /RETURN TO CURRENT TEST
/
/ROUTINE TO CHECK FOR SUPPRESSEDN ANDRESS
/
#2232 A00220 CSuP 7
22233 222537 LAC# SUPTBL
32234 545340 SAD OCADR /COMPARE WITH CURRENT ADDRESS
@223% 602245 JMP TOP /SPPRESSED,
22236 545016 SAD LSTSUP /SEF IF DONE WITH LIST
02237 6R225n0 JMP SPEXT
82249 202537 LAC SUPTRL
#2241 542540 SAD ENTBL /SEE IF DONE WITH TARLE
@2242 622250 JMP SPEXT /YES
72243 442537 152 SUPTBL /INCREMENT PNINTER
@r244 602233 JMP CSUP+1 /COMPARE NEXT

22245 202536 TOP LAC STRL /RESTORE POINTER



MADRY

72246
Ao247

PAGE

39

n42537
6227232

DAC SUPTBL
JMP=® CSUP

LEJECT

JEXTT
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2B
H2251
wrenh2
ATOB3

2254
Pn255
A0254
#2257
AT26G

#2261
w2262
A2263
Az264
A2265
20266
o267
a027@
A2271
A2272
wrp73
@z274
@2275
A2276
82277
722309

42301
A23@2
A2303
2o2A4
A 305
A2306

32307
72310
72311

#2312
22313
22314

2315
27316
22317

PAGE
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202536
242537
442732
622037

APAPPR
7478406
7TPR401
6R2256
622254

aapnae
777777
245006
204537
744010
742010
n44537
740010
SP5066
345054
102254
445036
741000
622261
204537
602265

aAroean
763240
122254
445006
602302
622301

204745
24760
NB477@

703397
707704
145833

202541
245032
104537

/
SPFXT LAC STAL
DAC SUPTBL
1S# CSuP
JMPe CSUP
/
PRERR [ /PRINT TEST OR BANK#
TLS
TSF
JMP -1
JMP# PRERR
/
/PRINT 6 DIGIT OCTAL NOS.
/
PROCTL 4
LAW -6
DAC LOOPT /NIGIT COUNTER
LAC CRLF
POSITN RCL RTL
DAC CRLF
RAL
AND K7 /MASK AC 15-17
TAD K268 /MAKF ASCIT1
JMS PRFERR /PRINT 1
ISZ LOOPT /NONF 6 WHEN SKIP
SKP
JMPs PROCTL /EXTT
LAC CRLF
JMP POSITN /POSTITION NEXT NUMBER
/
SPING 4
LAW 240
JMS PRERR /PRINT SPACE
1S# LOOPT /DONF SPACING IF SKIP
JMP SPING+1 /ONE MORE
JMPs SPING /EXIT
/
LAL ALL
ERTBL ERWRD+1
ENERR ERWRD+11
/
/XMADR9 =~ TAPE 3
/

/ROUTINES TO ACCFPT KEYBOARD INPUT FOR TEST SELECTIONS
/ADDRESS SUPPRESSION AND BLOCK TEST LIMITS., PLACE ACS1@ DOWN
/BEFORE RE~INITIATING MAIN PROGRAM,

/
KYBRD CAF /CLEAR FLAGS
LEM
D#ZM BITN /TEMP. STORAGE FOR INPUT CHARS,
/
/TYPE “TESTH#" AND WAIT FOR INPUT
/
TSTNO LAC TSNX
DAC PRNT
JMS CRLF /CR,LF



XMADRO

22320
20321
#0322
P9323
#2324
2-325
32326
80327
72330
05331
A"332
$2333
09334
A2335
#2336
20337
#>340
#7341
Po342
30343
2344
#2345
o346
no347

PAGE
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123710
1082766
045033
545864
602312
5450257
603235p
777517
345033
740100
6r2335
123657
602317
205233
740001
345043
345061
740100
602345
123657
6A2312
205033
945003
60235

TSTN

JMS
JMS
DAC
SAD
JMP
SAD
JMP
LAW
TAD
SMa
JMP
JMS
JMP
LAC
CMaA
TAD
TAD
SMA
JMP
JMS
JMP
LAC
DAC
JMP

PNXT
KEYIN
BITN
K377
KYRRD
K215
SUPIN
-261
RITN

+3
WOTIS
KYBRD
RITN

K1
K26%

 +3
WOTIS
KYBRD
BITN
TNUM
SUPIN

LEJECT

/PRINT "TEST#"

/GOT WAIT FQOR INPUT

/SAVF TTY CHAR,

/1S INPUT A RUBOQUT

/YES., START OVER

/NO TEST WANTED IF A C.R,

/LAST TEST PATTERN WILL RE USED

/1F AC IS NEG., TEST # IS <1
/1T 1S >1

/PRINT QUESTION MARK

/START QVER

/2'S COMPLEMENT TEST 4

/

/1F aC IS NEG,, TEST # [S >5
/THERE ISN'T MORE THAN S5 TESTS
/START QVER

/WAIT FOR C.R,




“MiDRG

i’ 3‘%@
B2351
7352
353
1354
2r355
B354
357

17360
az361
22362
¥o363
7364

22365
A2366
A2367
@o370
22371
w372
2373
nz374
22375
22376
62377
22408
"”4p1

a24¢2
A2403
@404
32405
22406
4r4@7
72410
Ar411
22412
22413
92414
32415
27416
02417
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242534
P42537
2A0%37
N4a2527

2022527

R45€17
7TRARQAR
862537

145021
1834537
202547
345032
183810

203577
245320
203620
A45011
122764
142775
222527
h4s5p17
25233
585066
245233
104416
602365

205721
362537
442537
145021
102766
545064
682312
545¢52
682517
5450853
602451
545062
7412an
603206

/DONE WITH TFST#,

/

SUPIN LAC STRL
NAC SURTB
LAC ROTB
DAC ROTA
LACs ROTA
DAC NROTA
LAW
DAC# SUPT

N#M ADRCHW

JMS CRLF

LAC SUPSX

DAC PRANT

JMS PNXT
/

; .
/ACCEPT 1ST ADDRESS

/0R A COMMA

/

NXSUP LAC INSUP
DAC OVFER
LAC SUPDN
NAC FXIT
JMS KEYIN
JMS LEGAL
LAC® ROTA
DAC NROTA
LAC RITN
AND K7
DAC RITN
JMS GENAD
JMP NXSUP

/

NOWDO ADR,

L

BL

SUPPRESSION

/1ST LOCATION IN SUPRESS TABLE
/POINTER

/SHIFT COUNTER

/A LAW IN 1ST LOC, SAYS NO
/ADDRESS 7O BE SUPPRESSED
/USEN TO STORE 15 BIT ADDRESS

/PRINT "SUPPRESS"

AND THEN WAIT FOR A COLON

R

/CCINSUP) = SUPIN

/CL{SUPDN) = DNSUP

/HATT FOR INPUT
/CHECK VALIDITY
/C(NROTA) = COUNT FOR LEFT SHIFTS
/MASK 15-17

/SAVF

/START ASSEMBLING 1ST ADDRE[S
/GET NEXT INPUT

/RETURN HERE FROM GENADR AFTER 5 CHARS, REC'D,

/
LAC ADRCW

NACs SUPTBL

1S2 SyPTB
DZM ADRCW
JMS KEYIN
SAD K377
JMP KYRRD
SAD K215
JMP DNSUP
SAD K254

L

JMP SUPBLK

CKCLN SAD K272
SKP
JMP QUFRY

LEJECT

/FIRST ADDRESS

/STORE IN 1ST LOC. OF TABLE
/CLEAR

/WAIT FOR At , OR C.R,
/CHECK FOR RUBOUT

/START QVER WITH TEST #
/CHECK FOR C.R,

/CHECK FOR COMMA
/A COMMA = SUPPRESS A RLOCK
/CHECK FOR COLON

/NONF OF THE ABOVE.



CMADRY

2420
2421
As402
A2423
n"424
2425
A2426
nz=427
22430
30434
A-432
A2433
32434
22435
nr436
3-437
A24409
N> 441
20442
A>443
A2444

§2445
22446
BA2447
02450

722451
32452
A2453
#2454
Az455
32456
32457
N2469
Az461

PAGE
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132766
142775
222527
345017
205033
505066
45033
104416
6@2424
205@e21
p62537
245316
202537
542540
6p2443
442537
145221
182766
5450252
682517
672415

182766
545052
642517
683076

102766
142775
222527
845217
205033
585066
245033
174416
602451

/ACCEPT

/
SUP1

/

INNIVIDUAL ADDRESSFS

JMS
JMS

KEYIN
LEGAL

LAC# ROTA

DAC
LAC
AND
DAC
JMS
JMP
LAC

NROTA
RITN
K7
BITN
GENADR
SuUPy
ADRCHW

DAC® SUPTRL

DAC
LAC
Sap
JMP
1S2
NDZM
JMS
SAD
JMe
JMP

JMS
SAD
JMP
JMP

LSTSUP
SUPTBL
ENTBL
RS
SUPTRL
ADRCHW
KEYIN
K215
DNSUP
CKCLN

KEYIN
K215

DNSUP
QUFRY

/WATT FOR INPUT
/CHECK VALIDITY

/COUNTS LEFT SHIFTS MADE
/MASK ACS 15-17
/ASSFMBLE ADDRFESS
JWAIT FOR NEXT CHAR,
/COMPLETE ADDRESS
/STORE IN SUPPRESSION TARLF
/LSTSUP = LAST T0 SUPPRFESS
/CHECK FOR 256 ADDRESSFES
/WAIT FOR C.,R,
/INCREMENT POINTER

/WATIT FOR COLON INPUT
/DONF IF C, R,

/1S 1T REALLY A COLOWM

/WATT FOR C,R,

/NOT A C,R,

/ACCEPT THWO INPUTS FOR A SUPPRESSEN BLOCK

/
SUPBLK

JMS
JMS

KEYIN
LEGAL

LAC# ROTA

DAC
LAC
AND
DAC
JMS
JMp

NROTA
BITN
K7
BITN
GENADR
SUPBLK

CEJECT

/WAIT FOR [INPUT
/CHECK VALIDITY

/COUNT LEFT SHIFTS
/MASK ACS 15-17

/ASSFMBLE ADDRESS
/WAIT FOR NEXT
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AV dg2 205021 LAC ADRCH /COMPLETE ADDRESS
P 463 N4a5016 NAC LSTSUP /SAVE
AT 4A4 202534 ILAC STRL
A 46% B4as537 ) DAC SUPTRL /SETUP TARLE POINTER
2466 222537 LAC# SUPTSL
AT 467 740001 . S CMA
A" 473 3450473 o : TAD K1 /2'S COMP. 1ST ADDRESS ,
Av471 345316 ) TAD LSTSUP /SUBTRACT 2NN ADNRESS
7-4772 740102 - SMA : /1ST IS > LAST IF SKiP
B3.473 622532 JMP SETSUP-3
n. 474 222537 LAC» SUPTBL . /REVERSE THF TWO ADDRESSES
A:475 245006 NAC LOOPT /SAVF FIRST
#7476 205216 LAC LSTSUP
22477 #62537 S NAC# SUPTRL /LAST IS NOW FIRST
2509 ‘285006 : LAC LOOPT
22501 a45016 DAC LSTSUP /FIRST IS NOW LAST
35602 222537 LAC# SUPTBL
Ao503 545016 SAD LSTSUP /ARE THEY FQUAL
A2504 6012517 ) JMP DNSUP /YES
n-505 202537 SETSUP LAC SUPTBL
Acs5@6 542540 . SAD ENTBL
27507 642517 ) JMP DNSUP /7?56 CHARS STORED., IGNORE ANY MORF
27510 222537 LAC# SUPTBL
20511 345743 - TAD K1 ~
#7512 442537 1SZ SUPTBL : . /INCREMENT POINTER
2513 262537 DAC® SUPTBL
20514 545216 SAD LSTSUP /WAS LAST THE LAST TO SUPPRESS
32515 602517 JMP DNSUP /YESR '
n>516 602585 JMP SETSUP
/
/RESTORE POINTERS REFORE ENTERING NEXT LINE
/
22517 202536 DNSUP LAC STHL
72520 A42537 DAC SUPTBL :
22521 2025306 LAC ROTB /ROTR AND ROTA MUST RE EOQUAL
2522 542527 SAD ROTA
22523 6082543 JMP BLK1 :
#0524 242527 . DAC ROTA : /RESTORE SHIFT COUNT POINTER
Av525 183657 ' ‘ JMS WOTIS | /LAST ADDRESS WAS <5 CHARS
62526 602350 ) JMP SUPIN /START QVER WITH SUPPRESS
/
22527 202531 RQTA 42 o /= LOC. OF 1ST LAW
2253 202531 ~ ROTB" RS T /= LOC. OF 1ST LAW
A0531 777763 ) LAW =15 /ROTATE 12 LEFT FOR 1ST DISIT
A0532 777766 LAW =192 /9 LFFT FOR 2ND
32533 7777714 LAW -7 /6 LEFT FOR 3RD
32534 777774 LAW -4 /3 LEFT FOR 4TH
22535 777777 LAW =1 /NONF FOR 5TH
/

JEJECT



XMapR9

22536
22537
A2540
30541
B2542

72543
82544
02545
#2546
22547
A2550
22551
ar552

P2553
3554
A”555
Ac556
22557
A2560
22561
87562
32563
2°564
32565
22566
A2567
22570

22571
A2572
22573
#2574
Az575
BA2576
a2577
32600
326031
3-6@2
A-603
22604
37605
B 606

PAGE
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205111
AR00an
3085510
2746085
PA4613

703392
145821
760000
245012
945013
222527
B4a5a17
184537

2036025
245032
193210
203683
245011
203601
B4a5920a
182766
102775
285033
5085¢66
A45033
124416
602562

205021
@45012
145821
102766
545053
741000
603206
182766
182775
205533
505066
045033
104416
602600

STHL
SUPTAL
ENTBL
TSNX
SUPSX
/

KEND
?
KEND
TSH
SUPS

+2

+471

/VALUE = LAST LOC. OF PRNOGRAM+?

/TARLF = 256 LOCS., (DECIMAL)

/INPUT ROUTINE FOR ADDRESS LIMITS NF BLOCK #1,
IF NO BLOCKS WANTED.

/PRESS CR

/
BLK1

/

CAF
DEM
LAW
NAC
pAC
LACH
DAC
JMS

ADRCH

BLOC1
BLOC?2
ROTA
NROTA
CRLF

/TYPE "BLOCK#1i" AND

/
BLKN1

RLK1A

/

LAC
DAC
JMS
LAC
DAC
LAC
DAC
JMS
JMS
LAC
AND
NAC
JMS
JMP

BLKSX
PRNT
PNXT
DONE2
EXIT
NBLK
OVER
KEYIN
LEGAL
BITN
K7
BITN
GENADR
BLK1A

/SHIFT COUNTER

WAIT FOR INPUT

/PRINT BLOCK #1
/C(DONE2) = 0BLK1

/CINRLK) = BLK{1

/WALTT FOR INPUT

/CHECK FOR LEGAL CHAR,
/INPUT CHAR,

/MASK AC 15-~17

/ASSFMBLE ADDRESS

/ENTER HERE AFTER FIRST ADDRESS RECEIVED

/

BLK1R

LAC
DAC
DZM
JMS
SAD
SKP
JMP
JMS
JMS
LAC
AND
DAC
JMS
JMP

LEJE

ADRCHW
gL0oCt
ADRCW
KEYIN
K254

QUERY
KEYIN
LEGAL
BITN
K7
BITN
GENADR
BLKIR

CT

/ASSFMBLED ADDRESS
/FIRST ADR., OF FIRST BLOCK
/CLEAR

/WALIT FOR COMMA
/CHECK FOR COMMA
/0.K,

/PRINT QUERY MARK
/WATT FOR INPUT
/SEE IF IT'S LEGAL
/INPUT CHAR,

/MASK AC 15-17

/ASSEMBLE SECOND ADR,




M. ORQ

Ar6n7
ar618
Av611

27612
12613
A2614
n2615
47616
Av617
AT 629
2621
A2622
22623
AP624
WoAPS
AC626
22627
22638
72631
37632
@r633
A2634
22635
22636
o637
P2649
32641
22642
A2643
22644

22645
82646
32647
22650

32651

72652
A2653
22654
n2655
B2656
22657
22660
22661

PAGE 46

205021
3450813
1450821

202530
542527
602617
242527
603N36
7600320
5450312
602662
545013
AR3PA6L
205412
505467
245033
205913
505867
B44537
122645
602667
124537
203605
245232
103214
203686
045032
123612
1361
622543

ooraAR
102647
0rRR2n
202647
505067
545033
741000
602657
442645
622645
544537
442645
622645

/

JENTER HERE AFTER SECOND ADDRESS

/

bBLK1

PROG

LaAC
nNAC
N#m

LAC
SAD
JMP
DAC
JMP
LAW
SAD
JMP
SAD
JMP
LAC
AND
DAC
LAC
AND
DAC
JMS
JMP
JMS
LAC
DAC
JMS
LaAC
DAC
JMS
JMS
JMP

[

JMS
@

LAC
AND
SAD
SKP
JMP
182

ADRCW
BLoC?
ADRCW

ROTB
ROTA
N
ROTA
QUERY

BLOC1H
BLK2
RLOC?2
QUFRY
BLNC1
K74K
RITN
BLNC2
K72K
CRLF
PRNG
BLK2
CRLF
BLKXSX
PRNT
PNXT
OVRLP
PRNT
PNXT
LOCAT
BLK1

o+l
o=1
K73K
BITN

.3
PROG

JMPas PROG

SAD
IS#

CRLF
PRNG

JMP& PROG

JEJECT

/ASSFMRLED ADDRESS
/LAST ADR, QOF 1ST BLOCK

/MUST BE EQUAL
/0.K,

/ADDRESS IS NOT 5 CHARS,
JUAW = NO INPUT

/CHECK FOR 2 INPUTS
/PRINT QUERY AND START QVER

/TEMP, SAVE ADR, BITS 3,4 AND 5

/D0 SAME WITH UPPER LIMIT

/SEF IF LIMITS OVERLAP PROGRAM
/0K,

/LIMITS IN SAME 4K AS PROGRAM

/PRINT BLOCK #1

/PRINT BLOCK #1
/PRINT AREA OF PROGRAM
/START OVER

/STORE EPC

/MASK PC 3,4 AND B

/CHECK IF SAME AS LOW LIMIT
/YES, ERROR

/NO

/SEE IF SAME AS HIGH LIMIT
/YES
JEXTT



XMADRY

A2662
22663
82664
22665
B2666
82667

27670
A2671
A°672
A2673
A2674
A2675
n2676
A2677
22700
@°701
22702
82703
A2704
ar7a5

22706
@ 707
07108
A2711
#2712
B2713
#2714
82715
22716
22717
02720
gr2721
@zvr22
32723

37724
32725
@r726
az727
32739
Av731
32732
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70339°
145021
760800
245014
245015
184537

203607
45832
163814
203604
245011
203607
B4s020
102766
182775
205033
505866
745033
104416
602677

285021
245014
145021
102766
545053
741200
6R3706
182766
182775
205333
505066
245333
104416
602715

205021
245915
1450621
122766
54508572
741000
683084

/INPUT ROUTINE FOR BLOCK #2

/

BLK2 CAF
N#&M
LAW
DAC
DAC
JMS

/

/TYPE BLOCK #2 AND WAIT FOR

/

RLKNZ LAC
DAC
JMS
LAC
DAC
LAC
BDAC

BLK2A JMS
JMS
LAC
AND
DAC
JMS
JMP

ADRCH

BLOC3
BLOC4
CRLF

BLKTX
PRNT
PNXT
DONEZ
EXIT
TBLK
OVER
KEYIN
LEGAL
BITN
K7
BITN
GENADR
BLK2A

INPUT

/PRINT BLOCK #2
/C(DNNE3)=DBLK2

/C(TILK) = BLK2

/WATT FOR INPUT
/CHECK FOR LEGAL CHAR,

/MASK AC15-17

/ASSFMRLE ADDRESS

/
/ENTER HERFE AFTER FIRST ADDRESS

/
LAC
DAC
D#ZM
JMS
SAD
SKP
JMP

BLK28 JMS
JMS
LAC
AND
DAC
JMS
JMP

/

/RETURN HERE AFTFR 2ND ADDRESS

/
LAC
DAC
DZM
JMS
SAD
SKP
JMP

ADRCHW
8LOC3
ADRCW
KEYIN
K254

QUERY
KEYIN
LEGAL
BITN
K7
BITN
GENADR
BLK2R

ADRCH
BLOC4
ADRCH
KEYIN
K215

QUFRY

LEJECT

/ASSFMBLED ADDRESS
/71ST ADR. OF 2ND BLOCK

/HATT FOR COMMA
/PRINT QUERY

/WALIT FOR INPUT
/SEE IF 1T'S LEGAL

/ASSFEMBLED ADDRESS
/ILAST ADR. OF 2ND BLOCK

/WAIT FOR C,R,

/DONF
/PRINT QUERY




AMADRO

A2733
?-734
22735
22736
32737
27744
@741
227472
A2743
@2v744
ac74%
22746
An747
a275¢
a27%14
A 782
Q2753
=754
W275%
A2756
ar757
87760
2761
a7762
B2763
A2764
D765

A2766
32767
@2770
372771
n2772
82773
82774

32775
8°776
85777
2000
AT
A3pe2
33003
#3004
22095
23006
23007

PAGE
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23253
542527
622740
42527
6A3AQA
Tenenw
545014
643666
5450815
602737
205814
505087
345433
205815
505267
A44537
102645
63666
124537
203607
245332
123019
203604
A45A32
10301@
103610
602662

gegone
7008312
7003081
60277@
700312
B45233
622766

peaese
205933
545264
682312
545052
625011
5050263
545054
622775
183657
625020

NRLK? LAC ROTS8
SAD ROTA
JMP L+ %
DAC ROTA
JMP QUFRY
LAW
SAN BLOC3
JMP STLOOP
SAD BLNCY4
JMP DBLKZ-1
LAC BLOC3
AND K78K
NAC BITN
LAC RLOCA4
AND K72K
DAC CRLF
JMS PROG
JMP STLQOOQOP-
JMS CRLF
LAC BLKTX
DAC PRNT
JMS PNXT
LAC OVRLP
DAC PRNT
JMS PNXT
JMS LOCAT
JMP BLK2

/

/CHARACTER INPUT ROUTINE

/

KEYIN (%]
KRE
KSF
JMP -1
KRE
DAC BITN
JMP# KFYIN

/

/SEE IF CHARACTER [S LEGAL

/

LEGAL [4]
LAC BITN
SAD K377
JMP KYARD
SAD K215
JMPe EXIT
AND K376
SAD K268
JMPs L FGAL

QUERY JMS KWOTIS
JMP# QVER

JEJECT

/MUST BE EQUAL
/0.K,

/7ADR, IS NOT S CHARS,
/LAW=NG INPUT

/CHECK FOR 2 INPUTS
/START QVER

/TEMP, SAVE MA 3, 4 AND 5

/TEM®, SAVE HIGH LIMIT
/SEE IF LIMITS OVERLAP PROGRAM
/SETUP TO START LOOPS
/UIMITS IN SAME 4K AS PROGRAM

/PRINT BLOCK #2

/PRINT LIMITS OVERLAP PROGRAM
/PRINT AREA OF PROGRAM
/START OVER

ZINITIALIZE
/HATT

/TEMP, SAVE
/EXTIT

/TTY CHAR.

/CHECK FOR RUBOUT
/START OVER WITH TEST #
/CHECK FOR C.R,
/TERMINATE

JEXIT
/PRINT QUESTION MARK
/START PRESENT LINE OVER



XMADRGS

3010
22011
Az2g12
Ap13
Axg14
#2915
22316
AZg17
azxgo9
22921
argp2
ArR23
"3R4
ARP25
22026
ARQ27
22030

ARP31
Azr@32
B2033
A2Q34
22935
AxQ36
ArP37
23040
B2p41
2242
27043
22344
N2p345
83046
32047
22050
23951
22852
BarP53
27954
22855
A2@56
A2p57
ARBED
22@61
22062
A2QA63
271064
32865
ArQ66
22067
ArQ70
ARB71
AZQ72

PAGE
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20PN
445032
225037
741200
623010
708406
760401
603014
742020
742020
742020
742029
740220
703496
7008401
603026
683011

707704
202319
344757
204756
740020
741400
600156
740010
7411@9
603146
245100
344756
758084
505044
844774
750004
742020
505244
544774
603241
203255
505272
740200
670100
204775
5852876
B44771
760002
344771
345023
183552
244770
544771
603134

PNXT 2 .

IS7 PRNT
LAC# PRNT
SNA

JMPs PNXT
TLS

TSF

JMP -1
RTR3 RTR:;

RTR; RAR

TLS

TSF

JMP -1

JMP PNXT+1
/

/INCREMENT POINTER

/ALL DONE

/ROUTINE TO SETUP FOR FIRST PROGRAM MOVE

/

CMOVE LEM
LAC ERTBL
NDAC ERWRD
LAC FLAGS
RAR
SZL
JMP EXTST
RAL
SPA
JMP NXTMV
XOR K4A0K
DAC FLAGS
LAS
AND K3
DAC ULBNK
LAS
RTR
AND K3
SAD ULRBNK
JMP ONLY1
LAC
AND K10K
SZA
JMP BEGIN
LAC LAST1
AND Ké62K
DAC FLOADA
LAW
TAD FLOADA
DAC NXiOC
JMS WHERE
DAC FLOAD
SAD FLOADA
JMP SUR1

/

/XMADR9 - TAPE 4

/PUT AC 17 IN LINK
/FORCED MOVE MADE IF=1
/KEEP RUNNING

/NOT 1ST MOVE IF A 1
/SEE WHERE TO GO NEXT

/SET RIT O

/MASK UPPER LIMIT

/MASK LOWER LIMIT

/ONLY ONE BANK IF EQUAL
/MOVF T0 OPPOSITE 4K
/CURRENT BANK

/MASK RBIT S

/DON'T MOVE 1IF NOW IN H[ 4K
/CLEAR AND START OQVER.
/LAST BANK TO TEST

/LAST BAN WILL=CURRENT BANK
/- 8K

/NEXT DEST'N AFTER THIS ONE
/SEF WHERE THE PROGRAM IS

/1S PRESENT SAME AS NEXT
/YES, SETUP FOR NEXT 1 LOMWER




“MEDRY

PA73
30374
A2a75

RV WA
Arg77
azipa
22101
ar1@2
AT1H3
ar104
A3145%

w196
22147
#2110
111
nr112
A%113
#3114
Az115
?r116

Ar117
27129
Ax121
Az4122
Nx123
HwX124
Ax12%
3126
B2127
23130

72131
23132
722133

22134
#2135
92136
22137
2314¢p
Px144
#3142
#3143
P3144
@3145

PAGE =@

760000
564757
693186

224757
544771
603117
444757
2704757
542311
741200
£R3276

202314
244757
204771
745025
1035%2
245024
545028
620105
6N3473

545371
673131
741200
603126
762230
344771

4523 -

282310
44757
AR3134

2p231¢
244757
600105

205023
544771
603117
244771
545pp1
603373
76329
344771

245023

6030673

/NOW
/
CKERK

STMY

/

/ERRNOR

/
EQUAL

DNMVE

/

CHECK FOR ERROR RECORDED

IN

/SUBTRACT

/
sugi

LAw

SAD® E~WRD

JMp

STHMY

LAC® ERWRD

SAD
JMP
157
LAC
SAD
SKP
JMP

LAC
NDAC
LAC
NAC
JMS
DAC
SAD
JMP
JMP

NEW

SAD
UMP
SNA
JMP
LAWK
TAD
DAC
LaAC
DAC
JMP

LAC
NAC
JMP

6K FROM NEW BANK

LAC
SAD
JMP
NAC
SAD
JMP
LAW
TAD
DAC
JMP

FLNADA
EQUAL
ERWRD
ERWRD
ENFRR

CKFRR+3

FRTRL
ERWRD
FLOADA
DESTN

IN NFST'N BANK

/NO FRRORS [F = LAW

/DOES ERROR ADR, ‘= NfW BANK
/YES.

/DONF TABLE AND NO ERRORS
/LO0OK AT NEXT

/RESTORE POINTER
/NEXT BANK

WHERE /CURRENT RANK aND FIELD

SOURCE
DESTN
BEGIN+S
MOVE

/ARE THEY EQUAL
/YES, START OVER, DOM'T MOVE
/MOVF FROM KERE TO C(DFSTN)

BANK, TRY NEXT BANK LOWER

FIRSTH
DNMVE

.+4

FLOADA
NXLOC
ERTBL
ERARD
Sux1

ERTBL
ERYRD
BEGIN+5

NX1.0C
FLOADA
EQUAL
FLOADA
FIRST1
CKERR

FLOADA
NXLOC
CKERR

JEJECT

/NOES ADR, = LOWEST EBANK
/YES. DON'T MOVE

/1S 1T ADR, @, BANK 7

/YES

/-8K

/SUBTRACT 8K FROM NEW RANK
/NEXT NEW BANK

/RESTORE POINTER

/RESTORE POINTER

/STAET QVER

/NEXT NEW BANK

/SEE IF IT'S = CURRENT NEW ONE
/YES. TRY NEXT LOWER

/NEW NEW ONE

/1S 1T LOWEST BANK

/YES, CHFECK FOR ERRORPS

/~8X

/NEW BANK FOR NEXT PASS
/CHECK FOR ERRORS,



XMADRY

@2146
Ar147
63150
ax151
A2452
Ar153
B3154
A315%
23156
22157
nAz16@
AR161
Ar162
2163
A2164
2165
3166
AT167
321789

23171
23172
22173
A%174
Pr175
AR176
3177
2209

22201
032202
Az203
A3204
A2205
n3206
83207
azx21@

a%211
#3212
83213
@2214
#3215
A3R216
93217
a3220
az221

PAGE 51

2084756
740010
741100
603241
143582
245024
7603080
564757
683171
202310
044757
224757
545323
603211
444757
204757
542311
7410200
683161

202310
844757
205023
544771
6032007
5450081
693222
545001

623234
244771
760007
344771
345023
204771
345025
683473

205023
741200
683131
760007
345023
845023
544771
603212
603157

/ROUTINE TO DETERINE
/

NXTMV

CKNXT

STNXT

suB2

LAC FLAGS
RAL

SPA

JMP ONLY1
JMS WHERE
NDAC SQURCE
LAW

SAD= ERWRD
JMP STNXT
LAC ERTBL
DAC ERWRD
LAC®* ERWRD
SAD NXLOC
JMP SUR2
[SZ ERWRD
LAC ERWRD
SAD ENERR
SKP

JMP CKNXT+5

LAC ERTBL
DAC ERWRD
LAC NXLOC
SAD FLOADA
JMP 43

SAD FIRST1
JMP MVRK

SAD FIRST1

JMP NXTHI

DAC FLOADA
LAW

TAD FLOADA
DAC NXLOC
LAC FLOADA
DAC DESTN
JMP MOVE

LAC NXLOC
SNA

JMP DONMVE
LAW

TAD NXLOC
DAC NXLOC
SAD FLOADA
JMP SUR2+1
JMP CKNXT+3

JEJECT

PROGRAM MOVE AFTER ONE MOVE HAS BFEN MADE,

/MOVFE WITHIN A BANK IF A 1

/WHERE IS THE PROGRAM NOW

/NG FRRORS IF 187 = LAwW

/GET AN FRROR ADDRESS

/ERROR IN NEXT BANK., TRY NFXT
/NONF TARLE AND NO ERRNRS

/RESTORE POINTER

/NEW BANK

/DOES IT = CURRENT BANK
/YES

/DOES IT = LOWEST BANK
/YES, CLEAR FLAGS AND MOVE
/DOES THE CURRENT ALSO=
/THE LOWEST BANK

/YES., SETUP FOR HIGHEST RANK
/NEW CURRENT BANK

/-8K

/NEW NEXT BANK
/MOVF FROM HERE TO C(DESTN)

/1S NEXT = BANK @
/YES, DON'T MOVE
/-8X

/NEW NEXT BANK

/D0ES [T = CURRENT BANK
/YES
/SEF IF ERROR IN NEW BANK




\MAPRO

aR222
Ar223
32924
aAz225
AR226
AZ227

PAGE

ArR23A

fx231
A%232
AR233

X234
AZ235
A3x236
@z2237
Wr240

33041
Bx242
27243
33244
73245
A2246
2%247
23250
nz2s
33252
322253
23254
RAzR255

A325%6
2257
nr260@
73261
262
23263
Ar264
ARP65
ar266
AR267
279
82271

52

205023
344771
345025
103552
045024
762000
Q64757
245822
144754
6A3473

204775
585076
245023
44770
6A3157

205021

544771
hB3244
144756
609127
193552
245024

245Q72 -

a4a5@25

205102 -

7440220
244756
044756

760030
564757
683273
2082310
244757
224757
545925
633131
444757
204757
542311
741000

MVBK LAC NXLOC
DAC FLOADA
DAC DESTN
JMS WHERE
NAC SOURCE
AW
NACs ERWRD
DAC LAST
NZmM FLAGS
JMP MOVE

NXTHI LAC LAST1
AND K6AK
DAC NXxLOC
DAC FLOAD
JMP CKNXT+3
/

/
/MEW CURRENT BANK

/WHERE IS PROGRAM

/CLEAR PROGRAM FLAGS
/MOVF

/HIGHEST BANK = NEXT BANK

/CHECK FOR ERROR

/ROUTINE TO MOVE ROUTINE TO OPPOSITE 4K FIELD

/JWITHIN ONE RANK

/

ONLY1 LAC FIRST1
SAN FLOADA
JMP 43
NZEM FLAGS
JMP STOVER
JMS WHERE
NAC SOQURCE
X0R K14K
DAC DESTN
LAC K400K
RCR
X0OR FLAGS
DAC FLAGS ¢

/

/ .

CFLD LAW
SADNe ERWRD
JMP MV4K
LAC ERTBL
DAC ERWRD -
LAC* ERWRD
SAD DESTN
JMP ONMVE
ISZ2 ERWRD
LAC ERWRD
SAD ENERR
SKP

JEJECT

/CHECK FOR ERROR IN 4K FIELD

/DON'T MOVE [F NOT EQUAL

/START OVER

/HHERE IS PROGRAM NOW
/MOVF FROM HWERE -

/T0 HERE

/SET BIT 1

/NO FRRORS [F = LAW

/FRROR IN 4K FIELD
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hx272 603263 JMP CFLD+5
32273 202319 MV4K LAC ERTBL
a274 344757 DAC ERWRD /RESTORE POINTER
A275% 205025 CLR4K LAC DESTN
A2276 B45026 DAC MOVED
A3277 7700004 LAW -110800 /~4K
AR3A0 345a06 DAC LOOPT
22301 165026 DZM= MOVED /TLEAR THE 4K FIELD FIRST
ARI@2 445026 IS4 MOVED
AZ3IA3 44524086 1SZ LOOPT /NDONF CLFARING WHEN = ¢
233p4 603301 JMP -3
/
/STARTING MOVING TO OPPOSITE 4K
/
33305 2e5024 LAC SOURCE
02306 245027 DAC MOVES /MOVF FROM HERE
@307 205825 LAC DESTN
Ax310 245026 DAC MOVED /70 HERE
63311 445027 MVRTN IS# MOVES
82312 225027 LAC# MOVES /GET 1 FROM THIS FIELD
AR313 B44537 DAC CRLF /SAVF TEMPORARILY
#3314 505101 AND K7@8K /CLEAR ALL BUT OP CODE
B2315 245131 XOR K740K
A%316 741200 SNA /0P CODE IS A 7X IF @
AR317 603327 JMP OPRAT ’ /DON'T MODIFY 1T
33320 204537 LAC CRLF
AR321 245072 XO0R K10K /ADJIIST ADR, BY 10007
#3322 445026 MVOPR IS# MOVED
Az323 265026 DAC= MOVED /PUT IN OPPOSITE 4K FIELD
A2324 544559 SAD DLmMY /C(NILMT) = 752525
A2325 603331 JMP MVCST /NOW MOVE CONSTANT TABLES
82326 603311 JMP MYRTN /MOVE ANOTHER
/
327 204537 OPRAT LAC CRLF
23330 683322 JMP MVQOPR
/
23331 445027 MVCST ISZ MOVES
#2332 225027 LAC# MOVES
#2333 445026 IS# MOVED
23334 265026 ODAC# MOVED
Az335 544550 SAD OLMT /NONF CONSTANTS IF = 752525
A3336 741200 SKP
B2337 603331 JMP MV(CST
A2340 204756 LAC FLAGS
632341 505043 AND K1
#3342 743200 SZA /HALT IF FORCED MOVE
@2343 103547 JMS FCHLT /PRESS CONT, AFTER RESTORING ACS
/

LEJECT
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MT344
31345
R2346
12347
#3350
AR351
Br3I%2
AZ3I5H3

Ax3I54
Ax355
AZ356
w367
23360
Ar361
23362
82363
Ar364
AR3E5
Ar366
AR3IE&T
Ar37Q
mR371
23372
02373
BNR374
#2375
92376
@r377
724pg
23401
A24072
32403
AR40 4
AT405
23406
Az4p7
A%410

PAGE

Ax411

23412
A3413

#3414
Ar415
AR416
232417
Az420
23421
Ar422
22423
Pr424
Ax425
22426

54

203344
585077
741200
625031
204756
505043
A54756
625¢ 30

744002
750819
P44756
202310
044757
7087724
750604
742020
742020
742020
505076
A45025%
103552
pa5pn24
750004
505050
743200
603432
760000
564757
67n3414
202313
244757
224757
545025
633413
444757
204757
542311
603414

623403
103556

205a25
544771
603273
344771
203420
505472
741200
603473
20503
585102
245825

/

LAC .

AND K1UK
SNa

JMP# RGNHI
LAC FLAGS
ANf) K1

DAC FLAGS+100007

JMP& RGNLO

/SEF WHICH 4K CURRENTLY 1IN
/LLOWFR EXIT TO UPPER

/UPPFR EXIT TO LOWER

/ROUTINE TO FORCE MOVE THE PROGRAM

/
FCDOMY

CKFCD

XPRT

WHWAY

STL
GLK
DAC FLAGS
LAC ERTBL
NAC ERWRD
LEM
LAS

RTR; RTR3;

AND K67K
NAC DESTN
JMS HWHFRE
DAC SOURCE
LAS

AND Kive
SZA

JMP MVFHI
LAWK

SAD# ERWRD
JMP WHWAY
LAC ERTBL
DAC ERWRD
LAC# ERWRD
SAD DESTN
JMP XPRT
IS? ERWRD
LAC ERWRD
SAD ENERR
JMP L +3

JHMP CKFCD+5
JMS PRSEL

LAC DESTN
SAD FLOADA
JMP Mv4K
DAC FLOADA
LAC .

AND K10K
SNA

JMP MOVE
LAC BGNLO
AND K7S
XOR DESTN

/SET FLAG FQR FORCED MOVE

PTR

/SAVF NEW BANK
/WHERE IS PROGRAM NOW
/CURRENT FIELD AND BANK

/IF &1T 11 A 1 MOVE TO HI 4K
/NO FRRORS IF 1ST = LAW
/NONF,  SEE WHICH WAY TO MOVE

/RESTORE POINTER

/SEE IF ERROR ADR, = NFW BANK
/YES, PRINT MESSAGE

/INCREMENT POINTER
/PRINT ERROR IN SELECTED 4K
/1S DESTN TO THIS BANK
/YES, MOVE TO OTHER 4K

/NEW CURRENT BANK

/MOVF FROM HI TO LO 4K IF A 1
/MOVF SAME 4K TO SAME 4K
/RGNILO = JMP STOVER

/PUT BANK # ON THE JMP



XMADRS

232427
D3430
93431

55

245030
787782
683273

NDAC BGNLO
FEM
JMP MV4K

JEJECT
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n2432
21433
AR434
22435
21436
LEERY)
Ar44Q
21441
A24472
A2443
AR444
Ar445
N1446
Ar447
21450

2451
22452

7453
22454
2x455
fA2456
Ar457
AR460
22461
AR462
372463
22464
32465
Q2466
Ar467
22479
22471
Az472

A1473
Az474
33478
2476
22477
A504
275081
azs502
#2503

PAGE

R’é

205025
245072
245025
760080
564757
673453
202310
044757
224757
545025
633457
444757
204757
542311
603453

603442
123556

205¢25
505076
544771
603273
2057025
P44771
203461
S5A5472
740220
603473
2059031
5051972
245025
245031
7077082
663273

707782
205825
245026
770000
345006
165826
445026
4450086
62350%

/

/FORCE MOVE TO AN UPPER 4K

/
MVEH]

FCDCK

PRTSL

WCHWA

LAC
XOR
DAC
L AW

DESTN
K14K /SET RIT 5 FOR HI 4K
DESTN

SAD® ERWRD /NO FRRORS IF EQUAL

JMP
LAC
DAC

WCHWA /SEE WHICH WAY TO MOVE
ERTHL
ERWRD /RESTORE POINTER

LAC» ERWRD

SAD
JMP
I§7
LAC
SAD
JMp

JMP
JMS

LAC
AND
SAD
JMP
LAC
NAC
LAC
AND
SZA
JMP
LAC
AND
X0R
DAC
EEM
JMP

/
/MOVE ROUTINE

/
MOVE

FEM
LAGC
NAC
LAW
NAC

DESTN /NDOFS FRROR ADR, = NFW BANK
PRTSL /YES, PRINT MESSAGE
ERWRD
ERWRD
ENFRR
L3
/INCREMENT POINTER
FCOCK+S
PRSEL /PRINT ERROR IN SELECTED 4K

DESTN

K6AK ,

FLOADA /1S DESTN TO THIS BANK
MV4K /YES. MOVE T0 OTHER 4K

DESTN

FLOADA /NEW CURRENT BANK

K19K
/MOVYF FROM HI TO HI IF A 1
MOVE
BGNHI /RGNH] = JMP STOVER IN HI 4K
K7S
DESTN /PUT RIT S AND BANK # ON THE JMP
BGNHI

MV 4K

TO MOVE ONE 4K TO SAME 4K
DESTN

MOVED

-170080
LOOPT

NZM# MOVED /CLFAR THE 4K FIELD

I18#
1S2
JMP

MOVED
LOOPT
=3

LEJECT
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23504
23505
ax506
ax5a7
A2519
n3511
Ar512
23513
A1514
Br515
23516
2517
23520
n3521
#3522
32523
az524
AzS25
03526
Az527
33538
23531
83532
23533
83534
A3535
a2536
83537
a2549
83541
a3542
A543
32544
Az545
83546

PAGE
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285825
NasA26
2050224
nas@27
445827
225027
445026
265026
544580
741000
633510
205830
505102
245025
045030
205031
525183
245025
345031
445027
225027
445026
2650826
544550
741000
603527
204756
535043
742230
103547
203542
505072
740200
625031
625030

MOVE 1

MOVEC

LAC
DAC
LAC
DAC
15%

DESTN
MOVED
SOURCE
MOVES
MOVES

LAC® MOVES

157

MOVED

NACe# MOVED

SAD
SKP
JMP
LAC
AND
XOR
DAC
LAC
AND
XOR
DAC
1S2

DLMT

MOVEL]
BGNLO
K78
DESTN
BGNLO
RGNHI
K178
DESTN
BGNHI
MOVES

LAC# MOVES

1S2

MOVED

DAC#» MNVED

SAD
SKP
JMP
LAC
AND
SZA
JMS
LAC
AND
SZA

DLMT
MOVEC
FLAGS
K1
FCHLT

K12K

JMP# BGNHI
JMP# BGNLO

LEJECT

/MOVF FROM HERE

/T0 HERE
/INCREMENT SOURCE POINTER

/INCR, DESTINATION POINTER

/DONF INSTRUCTIONS [F=752525%

/JMP STOVER IN LO 4K
/PUT BANK# ON STOVER ANR.
/JMP STOVER IN HI 4K

/PUT BANK# ON STOVER ANR,

/DONF CONSTANTS IF = 752525

/GO HALT IF A FORCED MOVF

/SEE WHICH 4K CURRENTLY IN
/LOWFR IF SKIP

/JMP TO STOVER IN HI 4K
/JMP TO STOVER IN LO 4K
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/
/HALT HERE IN CURRENT BANK AFTER 4 FORCED MOVE,
/RFSTORE ACS AND PRESS CONTINUF TO START PROGRAM IN NEW LOCATION,

/
A2547 L1 FCHLT 7
P355Q 740047 ) HLT /RESTORE ACS AND PRESS CONT.
Ax551 623547 JMPs FOHLT
: /
A2552 aeangn WHERE 7
AZ553 2035572 LAC .-1
#3554 505267 AND K72K
A<555 623557 JMPa WHERE
/
/PRINT ERROR IN SELECTED 4K
o /
AR556 ARACAR PRSEL a .
Rx557 104537 JMS CRLF /CR,ILF
AXS 60 203566 LAC ERSEL
Ar561 - R45432 DAC PRNT
A562 103019 JMS PNXT /PRINT MESSAGE
22563 104537 JMS CRLF JOR,LF
@3564 102267 JMS HALT /GO HALT
ATHLS 623556 JMP# PRSEL /RETURN HERE [F NO ACS CHANGFS
/
2566 24716 ERSEL SLTER
/
/PRINT L.L. EXCEEDS U.L,
/
@3567 203576 HEXED LAC XCFED
n357@ 245032 DAC PRNT
02571 124537 JMS CRLF /CR,LF
92572 103019 JMS PNXT /L.L. EXCEEDS U.L.
a2573 104537 : JMS CRLF
B3574 102062 : JMS HALT /GO HALT
Ar575 600127 - : JMP STOVER /START OVER
/ )
23576 @p4732 XCEED LMTUL
/

LEJECT
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azs577
23600
AZ601
azen2
AR6P3
604
nAz605
axé606
Az2607

A%610
B3611
33612
A%613
AR614
A%615
A%616
A3617
AT620
n3i621
33622
@2623
33624
8625
BR626
22627
22639
23631
23632
2633
@634
23635

PAGE

59

an235¢
ae2517
AA2543
AR2662
BR2612
A02733
Ar4a623%
AR4643
AR4633

anaran
124537
283656
P45@a32
183010
183616
ARANAR
203616
5¢5067
744017
742017
742010
740210¢
345054
f44537
283616
5e5¢7?2
7407220
603647
203653
245032
103210

/
INSUP
SUPON
NBLK
TBLK
DONE2
DONE3
BLKSX
OVRLP
BLKTX
/

SUPIN
DNSUP
BLK1
RLK2
NBLK1
DBLKZ
RLKS
OVLAP
RLKT

/PRINT AREA OF PROGRAM

/
LOCAT

EPC

4

JMS CRLF

LAC PISIN

NDAC PRNT

JMS PNXT

JMS 41

|

LAC -1

AND K74K

RCL; RTL; RTL

RAL

TAD K260
DAC CRLF
LAC EPC
AND K10K
SZA

JMP HIGHR
LAC LOwW
DAC PRNT
JMS PNXT © /PRINT

JEJECT

/PRINT "PROGRAM IS [IN"

/MASK PC 3, 4 AND 5

/RANK #
/SAVF FMPORARILY

/MASK RIT 5
/SEF TF IN LOW OR HIGH 4K

uLONE‘Ru
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AR636 28%65% OF BNK LAC FLDBNK
Q3637 45030 NAC PRNT )
23649 123010 JMS PNxXT /PRINT "4K FIELD OF RANK®
A3641 274537 LAC CRLF
3642 TAR406 TLS /PRINT BANK NO,
Ar643 700421 TSF
644 63643 JMP | =1
N1645 1R4537 JMS CRLF
Ar646 623617 JMPa LOCAT

/
22647 203654 HIGHR LAC HIRE
A659 245037 DAC "PRNT
AREH1 103010 JMS PNXT /PRINT “UPPER"
ATLGD BR3I63A JMP OFRANK

/
FTE53 AA4671 LOW LOWER
Br654 PA4676 HIRE HIGH /HIGHER
22655 AR4703 FLDBNK FIFLD /4K FIELD OF BANK
22656 Q4660 PISIN PLOC /PROGRAM IS IN

/
2657 gagean WOTIS 4
A2660 124537 - JMS CRLF /CR, LF
Az661 764277 LAW 277 /QUESTION MARK
2662 703406 TLS
A2663 700401 TSF
AR664 623663 JMP -1
Ar665 623657 . JMP# WOTIS

: /

/SETUP RQUTINES FOR TESTING RLOCKS OF CORE

/
V2666 104537 STLONP JMS CRLF
22667 7620037 LAW /SEE IF ANY BLOCKS SFLECTED
AZ670 545312 SAD BLOC1 )
AR671 741304 SKP /LAW=NONE SELECTED
3672 603676 JMFP SETU1
23673 545714 SAD RLOC3
A3674 6An127 JMP STOVER /NO RLOCKS SELECTED
22675 623731 JMP SETU?2

/
BAr676 205003 SETU1L LAC TNUM /SEE IF A TEST WANTED
Q677 741200 SNA
Q7700 762261 LAW 261 /NO, USE TEST 1
22701 245023 NAC TNUM

/

/XMADRG -~ TAPE 5

/
Ar702 295a412 LAC BLOC1
B2703 740001 CMA
22704 345043 TAD Ki /2'S COMPLEMENT UPPER LIMIT
gz7e5 345813 TAD BLOC?2
AR706 7411007 SPA /REVFRSE IF NEG,
3277 603760 JMP REVR1
232719 235212 SINGL LAC BLOC1
2711 505276 AND K6aK

B2712 245010 DAC PATBNK



XMADRG

#2713
3714
A2715
A3716
Azx717
A729
Aazx721
AZ722
ax723
AR724
B2725
A2726
ax727
23730

83731
Br732
733
93734
A3735
832736
23737
32740
Bx741
AX742
AR743
B3744
B3745
23746
BR747
AR75Q
332751
33752

22753
82754
A755
Ar756
a2757

%3760
2761
82762
A763
Br764
AR765
22766

PAGE
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205003
505064
545055
603767
545056
604056
545057
604116
545060
604200
545061
624256
225883
740740

2050083
741204
760261
045003
205314
740021

345043

345015
741100
623753
205014
245012
205015
245013
760206
245014
245015
603710

205015
245012
205214
8459013
603747

205213
245033
265012
345013
205033
245012
603710

SETU2

REVR2

REVR1

LAC
AND
SAD
JMP
SAD
JMP
SAD
JMP
SAD
JMP
SAD
JMP
LAC
HLT

LAC
SNA
LAWK
DAC
LAC
CMA
TAD
TAD
SPa
JMP
LAC
DAC

DAC
LAW
DAC
DAC
JMP

LAC
DAC
LAC
DAC
JMP

LAC
DAC
LAC
DAC
LAC
DAC
JMP

TNUM
K377
Kehl
SimMus
K262
SIMy?2
K263
SIMU3
K264
SIMU4
K265
SIMUs
TNiM

TNUM

261
TNUM
BLOC3

K1
BLOC4

REVR2
RLOC3
BLOC1Y
BLOCA4
BLoC?

BLOC3
BLOCA4
SINGL

BLOCA
BLOC1
BLOC3
BLNC?
REVR2-4

BLOC?2
BITN

BLOC1
RLOC?
BITN

BLOC1
SINGL

(EJECT

/DETFRMINE PATTERN

JTEST 1 PATTERN
JTEST 2 PATTERN
JTEST 3 PATTERN
JTEST 4 PATTERN
JTEST 5 PATTERN

/SHOULD NEVER GET HERE

/LAST ADR, IS >FIRST IF @
/REVFRSE CONTENTS

/1ST TO TEST

/LAST TO TEST
/A LAW = NO BLOCK SELECTED
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A2767
Ar778
a3771
83772
Az773
w3774

n377%
A2776
Ar777
<000
aipet
paga2
RaQa3
2004
As0a8
Asga6
neaa7
Asg1ar

A4t
Aep12
N4@13
W4ap14
24015

04816
dam17
34029
A4B21
24022
24023
A4024
24925
24026
®4027
24030

34831
2a@32
34033
B4034
24035

PAGE 6?2

172435
2050472
2457000
205013

Q44777

608327

205000
545815
6834011
760007
545014
604011
124371
205214
nA4s2p0
205015
744777

603327

2054172
245007
205013
244777
6208364

2e50e0
54515
624031
760000
545014
604036
205014
R45200
285015
@44777
620366

205014
Aas0a0
205015
344777
602430

/

/SETUP FOR TEST 1

/

SIiMU1 JMS
LAC
NAC
LAC
DAC
JMP

/

WRT1S
BLoC1

MEMADR

BLUC?2
LSTLOC
WBLK1

/PUT 1'S INTO ALL OF CORE
/1ST LOC., OF BLOCK 1
/ADDRESS COUNT :
/LAST LOC. OF BLOCK 1
/LAST LOC, TO TEST

/WRITE PATTERN IN BLOCK 1

/RETURN HERE AFTFR WRITING RLOCK 1

/

BLKA1 LAC
SAD
JMP
LAW
SAD
JMP
JMS
LAC
DAC
LAC
DAC
JMP

/

/
T1RDF LAC
‘ DAC
LAC
DAC
JMP
/

MEMADR
BLOCAY
T1RDF

BLOC3
T1ROF
CKADR
RLOC3
MEMADR
RLOCS4
LSTLOC
WBLK1

/SETUP TO READ FORWARD

BLOC1
MEMADR
BLOC?2
LSTLOC
RLOP1

/LAST ADDRESS WRITTEN
/SEE IF 2 BLOCKS WRITTEN
/SETUP T0O READ FORWARD
/SEE IF BLOCK 2 WANTED

/NO, READ BLOCK 1 FORWARDS
/1ST L0OC, OF BLOCK 2
/ADDRESS COUNT

/LAST LOC. OF BLOCK ?

/LAST T0 TEST
/WHRITE PATTERN IN BLNCK 2

/1ST LOC., BLOCK 1
/LAST LOC,, BLOCK 1

/REAN RLOCK 1 FORWARDS

/RETURN HERE AFTER READING A BLOCK FORWARD

/

BLKB1 LAC
SAD
JMP
LAW
SAD
JMP
LAC
DAC
LAC
DAC
UMP

T1iRDA LAC
DAC
LAC
DAC
JMP

MEMADR
BLOC4
TiRDA

BLOC3
T1RNB
BLOC3
MEMADR
BLOCA4
LSTLOC
RLOPY -

BLOC3
MEMADR
BLOC4
LSTLOC
BAK1

JEJECT

/LAST READ

/DONF BOTH BLOCKS IF EQUAL
/REAN 2 BLOCKS BACKWARD

/SEE IF 2 SELECTED

/NO, READ 1 BACKWARD

/1ST LOC, OF BLOCK 2

/LAST LOC. OF BLOCK 7

/REAN BLOCK 2 BRACKWARD

/18T IN BLOCK 2 = LAST TO READ
/LAST IN BLOCK 2 = 1ST TO READ

/READ BLOCK 2 BACKWARD
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22713
23714
@3715
A3716
ar717
#3729
33721
AR722
ar723
#3724
32725
AT726
Ax727
8730

33731
Ar732
AR733
32734
Q735
2736
A3737
42748
A3741
A3742
A3743
23744
BR745
BR746
BR747
AR750Q
83751
82752

81753
Br754
Ax755
22756
82757

3760
23761
BX762
A2763
22764
B2765
Ax766

PAGE
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205003
505064
545055
603767
545056
604056
545057
624116
545060
604230
545061
624256
205003
740040

205803
7412040
760261
345003
205014
740021
345043
345015
741100
6¢3753
205014
245012
205015
245013
760200
P45014
245015
603714

225015
245012
205014
245013
633747

205213
245033
205412
245013
205033
345012
603710

SETU?2

REVR?2

REVR1

LAC
AND
SAD
JMP
SAD
JMP
SAD
JMP
SAD
JMP
SAD
JMP
LAC
HLT

LAC
SNA
LAW
DAC
LAC
cMaA
TAD
TAD
SPA
JMP
LAC
DAC

NAC
LAW
DAC
DAC
JNP

LAC
DAC
LAC
DAC
JMP

LAC
DAC
LAC
DAC
LAC
DAC
JMP

TNUM
K377
K2Atl
SIMuUl
K262
SIMy2
K263
SIMU3
K264
SIMU4
K265
SIMUS
TNHM

TNUM

261
TNUM
BLOC3

K1
BLOC4

REVR2
RLOC3
BRLOC1
BLOC4
BLoCc?2

BLOC3
BLOC4
SINGL

BLOC4Y
BLOC1
BLOC3
BLNC?2
REVR2=-4

BLOC2
BITN

BLOC1
BLOC?2
BITN

BLOC1
SINGL

LEJECT

/DETFRMINE PATTERN

/TEST 1 PATTERN
/TEST 2 PATTERN
/TEST 3 PATTERN
/TEST 4 PATTERN
/TEST 5 PATTERN

/SHOULD NEVER GET HERE

/LAST ADR, IS >FIRST IF @&
/REVFRSE CONTENTS

/18T TO TEST

/LAST TO TEST
/A LAW = NO BLOCK SELECTED
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/
/SETUP FOR TEST 1

/
a2767 102035 SIMUL JMS WRT1S /PUT 1'S INTO ALL OF CORE
Az77¢ 205042 LAC BLnC1 /187 L0C. OF BLOCK 1
32771 B4SAA0 ' NAC MEMADR /ADNRESS COUNT
3772 205013 LAC BLUC2 ~ /LAST LOC, OF BLOCK 1
27773 244777 - : DAC LSTLOC /LAST LOC, 7O TEST
wx774 620327 JMP WBLK1 /WRITE PATTERN IN BLOCK 1
/ .
/RETURN HERE AFTFR WRITING RLOCK 1
: /
#3775 205000 BLKAL LAC MEMADR /LAST ADDRESS WRITTEN
A2776 545015 SAD BLOCA4 /SEE IF 2 BLOCKS WRITTEN
Aazr777 604011 JMF T1RDF /SETUP TO READ FORWARD
BeRRAa 760000 LAW /SEE IF BLOCK 2 WANTED
24001 545014 SAD BLOC3
ReQA2 P41 1 JMP T1iRDF /NO, READ BLOCK 1 FORWARDS
naga3 124371 JMS CKADR
2204 205214 LAC BLOCS3 /1ST LOC, OF BLOCK 2
ALQA5 A4s2Q0 DAC MEMADR /ADDRESS COUNT
nsQa6 2a501% LAC RLOCH4 /LAST LOC, OF BLOCK ?
neaa7 h44777 NDAC LSTLOC /LAST TO TEST
Aae1a 6QA3327 ! JMP WBLK1 /JHRITE PATTERN [N BLOCK 2
: /
/SETUP TO READ FORWARD
/
24011 2p5@17°? T1RODF LAC BLOCH /1ST LOC,, BLOCK 1
Ae@12 45087 DAC MEMADR
724913 285213 . LAC BLOC2 /LAST LOC., BLOCK 1
0aB14 244777 DAC LSTLOC
24015 627364 JMP RLOP1 /REAN RLOCK 1 FORWARDS
/
/RETURN HERE AFTFR READING A BLOCK FORWARD
/
N4g16 225700 BLKB1 LAC MEMADR /LAST READ
24017 545015 SAD BLO0OC4 /DONF BOTH BLOCKS IF EQUAL
BaB29 624031 JMP T1RDA /REAN 2 BLOCKS BACKWARD
h4@21 760000 LAW
Ba@22 545014 SAD BLOC3 /Ste IF 2 SELECTED
34023 604036 JMP TiRDB /NO, READ 1 BACKWARD
A4@24 205014 LAC BLOCY /1ST LOC, OF BLOCK 2
24925 Ry 31} DAC MEMADR - :
24026 205215 LAC BLOC4. /LAST LOC. OF BLOCK 2
Aap27 @44777 DAC LSTLOC -
24030 600366 JMP RLOP1 /REAN BLOCK 2 BACKWARD
/
3431 2259014 TiRDA LAC BLOC3 /1ST IN BLOCK 2 = LAST TO READ
24032 245060 DAC MEMADR
24833 205015 LAC BLOGCY /LAST IN BLOCK 2 = 1ST TO READ
Q4034 344777 DAC LSTLOC
24935 602430 JMP BAK1 /READ BLOCK 2 BACKWARD
/

JEJECT



XMAaQR9

34036
34037
P4ag4Q
hep4y
24@a2

P4Q43
da@44q
34345
neg4as
A4047
Pa@se
Rags51
P40952
P4053
34854
34055

24956
naps?7
Rag6d
24261
34062
Neges
A4064
NaR65
B4Bé66
Aag67
74079
A4071
n4p72

P4073
%4974
Aap75
24076
340Q77
34120
ae101
04102
24103
n4a104
84105

24106

ne1Q7
24119
fa111

PAGE
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205017
nasann
285¢13
344777
600430

204777
545012
741000
&P4P36
750004
741100
122062
5057351
740290
602312
643767

182835
285012
L1017
740001
505103
245¢@7
285013
505476
245007

245207

205013
844777
680470

760000
545014
684107
124371
205¢14
245000
205015
844777
224196
345011
630672

204197

7503304
741100
182362

/
T1iRDA LAC RLOC1 /1ST IN RLOCK 1 = LAST T0O READ
NAC MEMADR
LAC BLNDC?2 /LAST IN BLOCK 1 = 1ST TO READ
NAC LSTLOC
JMP BAKY /READ BLOCK 1 RACKWARD
/
/RETURN HERE AFTFR READING A BLNCK BACKWARD
/
BLKC1 LAC LSTLOC /ILAST READ
SAD BL0C1 /ALL DONF IF EQUAL
SKP
JMP T1RDB /SETUP FOR BLOCK 1
LAS ’
SPa /CHERK ASC @ FOR HALT
JMS HALT /G0 HALT
AND K200
SZA /CHECK ASC 18
JMP KYRRD
JMP STMU1 /START ALL OVER
/
/SETUP FOR TEST 2
/
SIMU2 JMS WRT1S /JWRITE 1'S INTO ALL OF CORF
LAC 8L0CH /1ST LOC., IN BLOCK 1
DAC MEMADR . /ADDRESS COUNT
CMA /COMPLEMENT
AND K17S /CLEAR BITS g-4
DAC PATR
LAC BLOC?Z
AND K6#K
X0R PATR /PUT BANK# ON PATR
DAC PATR /PATTERN TO WRITE IN RLOCK 1
LAC BLOC? /LAST LOC, IN BLOCK 1
DAC LSTLOC /LAST TO TEST
JMP LOP2+2 /WRITE PATTERN IN BLNCK 1
/
/RETURN HERE AFTFR READING BLOCK 1
/
BLKA? LAW
SAD BLOC3 /SEE IF 2 BLOCKS SELECTED
JMP BLKB?2 /NO, WRITE AND READ RLOCK 1
JMS CKADR
LAC BLOC3 /71ST LOC. IN BLOCK 2
DAC MEMADR
LAC BLOC4 /LAST LOC, IN BRLOCK 2
DAC LSTLOC
LAC DONES4 /C(DONE4) = BLKB2
DAC EXIT
JMP REST2+2 /SEE IF BLOCK 2=ALL 1°'S
/
DONE4 BLKB?2
/
/RETURN HERE AFTFR READING BLOCK 2
/
BLKB?2 LAS
SPA /CHECK ASC @ FOR HALT
JMS HALT /G0 HALT
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LEJECT



XMANRQ

ad112
#4113
A4114
#4115

pai16
Pa117
nsi129
Ba124
Pa122
04123

@4124
74125
ne126
04127
4130
f4131
#4132
04133
Pa134
@4135
04136

74137

na14g
Pa141
74142
#2143
04144

na14s
R4146
Ba147
Ad4150
34151

24152
4153
R4154
n4155
04156
#4157
na16@
Pa161
P4162
24163

34164

PAGE 65

585851
743200
602312
604056

1e2035
205012
245000
205613
044777
680737

760280
545014
604140
1M4371
2852314
245000
205015
@44777
204137
845011
600677

Q4140

295017
345000
205213
044777
601031

205¢1?
45200
205013
844777
601255

76020@
545014
604165
205014
A45000
285215
344777
2R4164
345011
603672

204165

/

AND
SEA
JMP
JMP

K270

KYRRD
SIMy2

/SETUP FOR TFST 3

/
SIMUZ

/
BLKA3

/
DONES

BLKB3

BLKC3

/
BLKD3

DONES

JMS
LAC
DAC
LAC
DAC
JMP

LAW
SAD
JMP
JMS
LAC
DAC
LAC
DAC
LAC
DAC
JMP

WRT1S
BLoC1
MEMADR
8LOC?2
LSTLOC
LOP3+1

BLOC3I
BLKB3
CKADR
BLOC3
MEMADR
RLOC4
LSTLOC
DONES
EXIT
REST2+2

BLKB3

LAC
DAC
LAC
DAC
JMP

LAC
NAC
LAC
NAC
JMP

LAW
SAD
JMP
LAC
DAC
LAC
DAC
LAC
DAC
JMP

8L0C1
MEMADR
BLOC2
LSTLOC
FUN3-1

BLOC1
MEMADR
RLOC?
LSTLOC
BAK3~-1

BLOC3
BLKEZ
BLOC3
MEMADR
BLOC4
LSTLOC
DONES6
EXIT
REST2+2

BLKE3

LEJECT

/MAST BIT 1@

/GO aCCEPT INPUT
/START OVER WITH BLOCK 1

/WRITT 1'S INTO ALL NF CORE
/1ST LOC. OF BLOCK 1

sLAST LOC, OF BLOCK 1
/WRITE BLOCK1

/SEE IF 2 BLOCKS SELECTED
/ONLY ONE

/1ST LOC., OF BLOCK 2
/LAST LOC, OF BLOCK 2

/C(DONES)=BLKB3

/READ BLOCK1 FORWARD

/REAN BLOCK 1 BACKWARD

/SEE IF 2 BLOCKS
/ONLY ONE

/15T LOC. OF BLOCK?2
/LAST LOC, OF BLOCK 2
/C(DONEG6)=RLKE3

/READ BLOCK 2
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74165
Pa166
24167
04178
24171
Aa179
¥Wa173
A4174
04175
04176
#4177

PAGE

24200

04201
04202
74203
ga2p4
24205

A4a206
na207
A4210
na211
naz212
Pa213
24214
24215
24216
@2217
84220

66

2p5m17°
245030
285413
244777
7500804
741100
102062
585851
7403200
602312
601110

1902035
205017
345002
205213
#44777
601162

204221
245011
760000
545014
6(4222
1024371
205014
D45730
285¢15
044777
60a677

RLKES

/

LAC
NAC
LAC
DAC
LAS
SPA
JMS
AND
SZa
JMP
JMP

BLOC1 ‘ /RESTORE HLOCK 1 LIMITS

MEMADR
BLOC?
LSTLOC-
/CHECK ACS @ FOR HALT

HALT /G0 HALT
K223

: /CHECK BIT 19
KYRRD /G0 aCCEPT INPUT
BAKIA-1

/SETUP FOR TEST 4

/ N
STMU4

BLKA4

JMS
LAC
DAC
LAC
DAC
Jue

LAC
NAC
LAW
SAD
JMP
JMS
LAC
DAC
LAC
DAC
JMP

WRT1S /WRITE 1'S [NTO ALL OF CORE
BLOC1

MEMADR

BLOC2 -

LSTLOC

LOP4+g /WRITE BLOCK 1

DONE? /C(DONE7)=zBLKB4
EXIT s

BLOC3 /SEE IF 2 BLOCKS
BLKB4

CKADR

BLOC3

MEMADR

RLOC4 /CIDONET) = BLKB4
LSTLOC

RESTZ2+2 /READ BLOCK 2

.EJECT



XMADRY

04221

p4222
#4223
B4a224
na225
84226

4227
24230
24231
04232
04233
Be234

P4a23s
24236
24237
#4240
nap41q
Ban4n
p4243
Pa244
84245
94246
#4247
B425@
84251
$2252
#4253
#4254

24255

PAGE &7

an4z222

205012
B45000
285013
244777
601246

204255
A45011
76000
545014
624235
604214

750284
741100
182067
505251
740207
602317
205033
545100
624200
74401
345033
285012
45000
205313
844777
601164

B04235

/
DONE?7
/
BLKB4

/
RLKC4

RLKD4

DONES

BLKR4

LAC
DAC
LAC
DAC
JMP

LAC
NAC
LAW
SAD
JMP
JMp

LAS
SPA
JMS
AND
SZA
JMP
LAC
SAD
JMP
RCL
DAC
LAC
DAC
LAC
DAC
JMP

BLOC1
MEMADR
BLOC?2
LsSTLOC
FWn4-~4

DONES
EXIT

BLOC3
RLKD4
BLKA4+6

HALT
K240

KYRRD
BITN

K428K
SIMU4

BITN
BLOC1
MEMADR
BL.OC2
LSTLOC
LOP4+3

BLKD4

LEJECT

/RFAN BLOCK 1 AGAIN

/C(DNNF8)=BLKD4

/CHFECK ACS @
/60 HALT

/CHECK BIY 1@
/G0 ACCEPT INPUT

/DONF 18 BITS IF EQUAL
/START OVER

/D0 NEXT BIT POSITION
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/SETyP FOR TEST 5

/
A4256 1a203% SIMUB JMS WRT1S /WRT1S INTO ALL OF CORE
@4257 288034 LAC PCu /PCW=036R74
24260 245036 NAC CNTRL /ONTP=PATTERN CONTROL WORD
24761 205917 LAC BLOCYt- /1ST LOC, OF BLOCK 1
@4262 @450 DAC MEMADR
na263 205813 LAC BLnC?2 /LLAST LOC. OF BLOCK 1
@4264 344777 NAC LSTLOC :
#4265 631334 JMP LOPS+1 /WRITE BLOCK 1 FORWARD
na266 2044p7 BLKAS LAC DONES9 /CINNNE9)=RBLKBS
84267 P45011 DAC EXIT :
24270 2059172 LAC BLOCH /RESTORE LIMITS
84271 345000 DAC MEMADR
44272 621437 JMP RBLKS /REAN RLOCK 1 FORWARD
/
24273 204410 RLKRS LAC DONtQ /C(DONLIA)Y=BLKCS
34274 245011 DAC EXIT
na275 285017 ‘LAC BLNC1 . /RESTORE LIMITS
na276 24580 NAC MEMADR
B4277 601501 JMP RBAKS+3 /READ BLOCK 1 BACKWARD
/
n4a3pa@ 2¢4411 BLKCS LAC DON11 . /C(DON11)=BLKDS
34301 245211 DAC EXIT
naze2 7602080 LAW
24303 545014 SAD BLOC3 /SEE IF 2 BLOCKS
na3a4 604313 JMP BLKDS /NO., WRITE COMPLEMENT
24305 104371 JMS CKADR
24306 2085214 LAC BLOC3 /18T LOC. OF BLOCK 2
naza7 245220 - DAC MEMADR
24310 205415 LAC BLOCA4 /LAST LOC, OF BLOCK 2
Ra31y 244777 DAC LSTLOC :
34312 680672 JMP REST24+2 /REAN BLOCK 2
/
A4313 205235 BLKDS LAC PCWA /PCWA=7417¢D
Aa314 545036 SAD CNTRL /DONF COMPLEMENT IF FEQUAL
24315 604320 JMP BLKES /SETUP TO WRITE BACKWARD
B4316 345236 DAC CNTRL
04317 604261 JMP SIMUS+3 /WRITE COMPLEMENT IN BLOCK 1
/
74329 102335 BLKES JMS WRT1S /WRITE 1'S INTQ ALL OF CORE
@a321 205017 LAC BLOC1 /1ST LOC. OF BLOCK 1
24322 A45800 DAC MEMADR
N4a323 205913 LAC RLOC?2 /LAST LOC., OF BLOCK 1
#4324 a44777 ) DAC LSTLOC
naz2s 601550 JMP LOPS5A /WRITE BLOCK 1 BACKWARD
/
34326 2¢4412 BLKFS5 LAC DON12 /C(DNN12)=BLKGS
#4327 245011 NDAC EXIT
243390 760080 LAHW
24331 545014 SAD BLOC3 /SEE IF 2 BLOCKS
84332 604334 JMP BLKGS
24333 634305 JMP BLKCS+5 /REAND BLOCK 2
/

JEJECT
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24334
24335
24336
Na337
74349
#4341
34342
Aa343
84344

pa34s
34346
34347

44359
24351
#4352
24353
04354
04355

34356
04357
243690
74361
24362
24363
24364
34365
04366
Pa367
84370

04371
24372
24373
#4374
n4a375%
24376
34377
A4400
34401
84402
244093
Bad4p4
24405
B4406

PAGE
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204413
245011
205713
844777
205835
545036
295034
Q45036
674279

2p4414
A45011
604275

204415
245011
760800
545014
684356
624305

2p5935
545236
741060
604320
750004
741100
182062
5085651
743200
602312
684756

pngeon
205814
740001
345343
345015
743100
624371
205014
244537
205015
0450614
204537
2450215
624371

BRLKGS

RLKH5

BLKJS

BLKLS

CKADR

LAC
DAC
LAC
DAC
LAC
SAD
LAC
DAC
JMP

LAC
DAC
JMP

LAC
DAC
LAW
SAD
JMP
JMP

LAC
SAD
SKP
JMP
LAS
SPA
JMS
AND
SZA
JMP
JMP

1]

LAC
CMA
TAD
TAD
SMA

DONL3
EXTT
BLOC?2
LSTLOC
PCWA
CNTRL
PCuW
CNTRL
BLKAS+2

DON14
EXIT
BLKB5+2

DON15
EXIT

BLOC3
BLKLS
BLKC5+5

PCWA
CNTRL

BLKES
HALT
K220
KYRRD
SIMUS
BLOC3

K1
BLOCA

JMP& CKADR

LAC
DAC
LAC
DAC
LAC
DAC

BLOC3
CRLF
BLOC4
BLOC3
CRLF
BLOC4

JMP= CKADR

LEJECT

/C(DON13)=BLKHS

/PCWL=741700

/SEE WHICH TO READ
/PCH=036074

/READ BLOCK 1 FORWARD
/CIDNN14)Y=8LKJS

/READ BLOCK { BACKWARD

/C(DON15)=BLKLS

/SEE IF 2 SELECTED
/READ BLOCK 2

/PCHA=T7417a0
/ALL DONE IF EQUAL

/WRITE COMPLEMENT BACKWARD

/CHECK ACS® FOR HALT
/G0 HALT

/CHECK ACS 10
/GO ACCEPT INPUT
/LEEP LOOPING

/1ST ADR, IS > 2ND IF A 1

/18T IS < 2ND
/REVFRSE BLOC3 AND BLOC4
/SAVF BLOC3

/EXIT
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Adqe7
d4410
dadiy
Aaea1?2
04413
V4414
34415

aad1é
had17
ha42@
Raa21
Aa42?2
A4a423
Paazd
RNa425
Ra426
Aaq27
Rha43@
4431
R4432
w4433
24434
24435
Ra436
24437
Pa440
74441

ns442
4443

PAGE
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AR4273
Neazae
04313
n4334
24245
An4350
AB4356

anoaan

787784

222527
A4s5@17
205033
445217
604442
245021
45021
777777
562527
604434
442527
624416
202530
B42527
222527
A45017
444416
624416

744310

6R4423%

DONEY
NON1Q
DON11
DON1?2
DON13
DON14
DONLS

GENADR

CNROT

/
GOLEFT

/

RLKBS
BLKCS
RLKDS
BLKGS
BLKHS
BLKJS
BLKLS

15}

LEM

LAC# ROTA
NAC NROTA
LAC BITN
[SZ NROTA
JMP GOLEFT
XOR ADRCHW
DAC ADRCHW
LAW -1 '
SAD® ROTA
JMP 43

1SZ2 ROTA
JMP= GFNADR
LAC ROTR
DAC ROTA
LAC® RNTA
DAC NROTA
1S# GENADR
JMPa# GENADR

RCL
JMP CNROT

LEJECT

/ROUTINE TO ASSEMBLE ANDRESSES

/INPUT NUMBER

/INCREMEN SHIFT COUNT
/ROTATE 1 LEFT

/XOR WITH PARTIAL ADNRESS
/REC'D 5 NUMBERS IF FQUAL

/INCREMENT LAW POINTER
/GO WAIT FOR NEXT

/RESTORE LAW POINTER

JEXIT
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Ad4444
A4445
Ba446
Na447
A4459
4451
Aa452
#4453
na454
B4455
Ba456
Aa457
4460
Ra461
As462
74463
Nned64
Na465
Ba466

P4467
Bad470
24471
34472
Ra473
Ba474

346475
R4476
84477

PAGE 71

aaneon
184537
204467
245032
104500
204470
245032
12454¢
204474
N45037
12459¢
204472
245032
134500
284473
245032
19450¢
184537
624444

04551
A24555
AB4564
P04s70
B34574
324751

104444
740240
600100

/

/HEADER ROUTINE

/
PHDR

HDONE

/
TSTX
ADRX
GDATX
BDATX
BWPA
END

HOR

/]

JMS CRLF /CR, LF

LAC TSTx /POINTFR FOR "TEST®
DAC PRNT

JMS CLMN

LAC ADRX /0CTAL ADR,

DAC PRNT

JMS CLMN

LAC GDATX /G00N

DAC PRNT

JMS CLMN

LAC BDATX /BAD

DAC PRNT

JMS CLMN

LAC BWPA /BANK WITH PAT,
DAC PRNT

JMS CLMN

JMS CRLF /CR,LF

JMP# PHDR /START PROGRAM

TS7T /POIMTER FOR "TEST™
ADR /"OCTAL ADR.,"

GOAT /"Goonn

RDAT /"BAD"

RHPAT /"BANK WITH PAT,®
PEND

JMS PHDR

HLT

JMP BEGIN

JEJECT
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Bes@g
Aas501q
24502
24503
Na504
Aa505
24506
BWas@7
24510
24511
Aas51?
04513
A4514
34515
RNas516
A4517
24520

#4521
Aa522
34523
Ra524
24525
Aa526
Aa527
rasin
#4531
#4532
22533
R4534

#4535
4536

na537
A£54Q
24541
34542
A4543
na544
A4545
#4546
Aes547
P4550

PAGE
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203034
445032
22503
741200
6Q4521
TAR4Q6
733401
6R4A536
742024
742020
742020
742020
740020
TOG406
7A@34%1
64516
634531

204500
505103
544536
624530
777773
045006
760240
700406
703401
604531
445096
634530

624590
204465

200000
760215
700436
708401
6034542
544546
624537
768212
604541
752525

/
/PRINT
/

CLMN

SPACS

SPCE

ONHDR

CRLF

NLMT

1

1SZ PRNT
LAC# PRNT
SNA

JMP SPACS
TLS

TSF

JMP =1
RTR; RTR;
RTR; RAR
TLS

TSF

JIMP -1
JMP CLMN+1
LAC CLMN
AND K17S
SAD ONHDR
JMP# CLMN
LAW =5

DAC LOOPT
LAW 240
TLS

TSF

JMP -1
I1S# LOOPT
JMP SPCE
JMP# CLMN
HDONE

4]

LAW 215
TLS

TSF

JMP -y
SAD ,+?
JMP s CRLF
LAW 212
JMP CRLF+2
752525

LEJECT

/INCREMFENT CHAR. POINTER
/GET 2 CHARS

/NONF 1 COLUMN HEADER IF ¢
/D0 5 SPACES

/PRINT 1ST7T

RTR

/PRINT 2ND

/GFT NEXT PAIR
/C(CLMN)=(PC) AFTER UMS

/C(DNHDR)= LOCATION HDONE
/DONF WITH HEADER
/-5

/SPACE

/SKIP AFTER 5 SPACES

/GET NEXT COLUMN HEADER

/CR

/LF
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na5sy
34552
a553
R4a554

94555
he556
has557
4560
24561
Ae562
04563

34564
34565
34566
34567

24570
84571
84572
34573

B4a574
74575
A4576
4577
Ba600
74601
BagRA2
R4a603
B¢604

PAGE
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204551
3085324
324323
ABenan

AN455%5
303317
301324
240314
374301
256322
iy

AR4564
317347
334317
300290

204570
301342
377304
AB0020

AB4574
301342
313316
327244
324311
24931 @
39132a
256324
pAaAAn

TST

ADR

GDAT

BOAT

BWPAT

385324

@

303317;

256322;

317307;

7

301302;

[4]

301302;

240310

JEJECT

324323

301324;

304317

377304

3133163

3813203

/TEST

/0CTAL ADR,
248314 3043061

/600N

/BAD

/BANK WITH PAT,

327240 324311

256324




AMADR9

3465
Aa606
24607
Aa610
Bab11
Ad612

Ra613
A4614
#4615
Ad616
Ra617
Aago@
na621
84622

04623
Aa624
Aa625
Aa626
B4a627
4630
Pa63q
Ra632

34633
A4634
n4a635
34636
A4637
na64@
Aa641
nag42

Rda643
B4644
As645
4646
Ba647
Bs650
na651
A4652
B4653
A4654
na655
Rs656
B4a657

N4660
Ra661
34662
84663
B4664
Ba665
Ba666
Ba667
34670

PAGE

74

aARd6a%
385324
324323
240243
240255
agaanga

AB4613
326323
320320
3n5322
323323
255240
377240
2200An

04623
314302
303317
249313
261243
255240
377240
200000

BB4633
314307
303317
247313
262243
255240
37724
2007730

804643
311314
311315
323324
317240
305326
314322
320301
328240
317327
322307
315331
neeann

204660
32232¢
307317
301322
249315
323311
311240
240316
ae00aa

TSN

SUPS

BLKS

BLKT

OVLAP

PLOC

305304

325323;

255248

314302;

255248

314302;

255240;

311314
305326

317322

322320

323311

324323,

320328;

377249;

383317

3772490

383317

377249

311315;

314322;

322307

3073173

31124@;

240243;

35302

2483133

240313

3233243

32030113

315301

301322;

2483163

240255

323323

261243

262243

317240

320240

248315



XMADRO9

34671
#4672
R4673
Aa674
84675

B4676
he677
24709
h4a701
24702

84763
24704
34705
R47Q6
A4787
324710
B4711
Na712
B4713
34714
04715

34716
Aa717
04720
94721
#4722
h4723
Aa724
24725%
Ba726
34727
34732
Aa731

Ra732
Ra733
24734
24735
B4a736
Ba737
24740
#4741
Q4742
34743
B4a744

24745
B4746
34747
24750
A4751
#4752
04753
84754

PAGE

75

BB4671
317314
35327
240322
200000

AB4676
328325
3IAs3zn
24@322
aneasn

04703
313264
306240
385311
384314
317240
247306
301302
313316
377240
200000

384716
322325
317322
244327
316311
32324%
314385
303385
385324
248384
313264
200006

@ea732
256314
256314
305240
383330
385385
323304
325249

- 314256

377256
200000

BB4745
314301
377314
200000
864751
316305
377304
230000

LOWER

HIGH

FIELD

SLTER

LMTUL

ALL

PEND

317314;

3203253

.

313264;

317248;

377240;

322305;

323240;

240304

256314

3053053

3772563

314301

316385;

JEJECT

305327

305320;

306240

2403063

3173223

314305;

3132643

256314

323304

377314;

3773043

240322

24A322;

35311

331302;

240322

333053

335240 ;

325240;

304314

313316

316311

305324

383330

314256




TMAORG

Ba755%
R6756
Q4757
Aa76@
He761
Ray6?
24763
Aa764
As765
Ba766
Ae767
Ae770
B4771
Aa772
Da773
Ra774
Aa775%
Aa776
A4a777
A5000
A5AA1
25002
=903
504
25005
A=306
20807
25019
=011
A5@12
25013
25014
25015
25@16
25017
25029
A%@21
ns@22
A=@g23
A5@24
Asg25
ASQo6
A=@27
25030
2Rp31

PAGE

746

araaan
AapRAn
AR n
aaanpe
200009
anevan
aagegn
290000
anauan
nanepn
aganan
(A4 3412
anaran
aganan
202790
AAQ3AR
AQANAA
Aranan
apanan
AA0340
Jnannn
pranpn

aoaean

a0enan
Boanan
200000
aneean
rAARRARN
aganpn
760000
760000
760000
760000
20eean
200000
288000
A00000
200007
ARGOAG
a0gnon
2oaage
AB8000
200000
203127
810127

/

BAD
FLAGS
FRWRU

FLOAD
FLOADA
MCHW
MCWA
ULBNK
LAST1
LLAST?2
LSTLOC
MEMADR
FIRST1
FIRST?2
TNUM
RPETE
WRCNT
LOOPT
PATR
PATBNK
EXIT
BLOC1
BLOC?
BLOC3
BLOC4
LSTSuUP
NROTA
OVER
ADRCW
LAST
NXLOC
SOURCE
DESTN
MOVED
MOVES
RGNLO
BGNHI
/

SSSS&&SSSSQ&SSSSSSSSSSSSSSS:'SS

VLIV

STOVER
STOVER +10000

JEJECT

/SAVFS BAD DATA
/VARIOQUS BITS = PROGRAM FLAgGS

/STORES ADR, OF 1ST FRROR IN EACH RANK

/BANK PROGRAM LOADED IN

/RANK CURRENTY WITH PROGRAM
/VALUE OF ACS

/SAMF AS MCH

/HAS HIGHEST BANK TO TEST

/VERY LAST LOC, TO TEST IN HIGH BANK
/SAMF AS LASTi, BUT CHANGES
/LAST LOC, TO TEST IN CURRENT BANK
/EDDRESS COUNTER

/1ST LOC., TO TEST IN FIRST BANK
/SAME AS FIRST1, BUT CHANGES
/CURRENT TEST# (ASCID)

/LO0P COUNTER

/L00P COUNTER

/TEST LOOP COUNTER

/NATA FOR COMPARISON

/CURRENT BANK WITH PATTERN
/EXTTS TO READ FORWARD OR BACKWARD
/18T ADR, IN BLOCK 1

/LLAST ADR, IN BLOCK 1

/1ST ADR, IN BLOCK 2

/LAST ADR. IN BLOCK 2,

/SAVFS LAST SUPRESSED ADR,
/SHIFT COUNTER

/SAVES EXIT ADRS,

/CONTAINS PARTIALLY ASSEM, ADR,
/ADR, OF LAST READ ERROR

/NEXT RANK YO MOVE TO

/BANK TO MOVE FROM

/BANK TO MOVE TO

/ADR. COUNTERS FOR MOVING

/EXIT ADR, 70 LO 4K
/EXIT ADR, TO HI 4K



KMADRY

Asp32
A5A33
ARRA34
A=p35
AA36
BE@37
25040
75041
25042
5243
25844
=045
A5Q46
A5@47
Av0850
n5@51
A%Q52
05053
A5054
AR@55
=056
Asas7
A=a60Q
ArB61
25062
5063
AsR64
35065
A5066
bsa67
A=978@
#5071
=072
AsB73
25074
a-875
AeB76
a=077
5100
85101
25102
25103
25104
25105
25106
as1a7

PAGE

77

Aranan
eanenn
A36074
7417¢0
agerae
20072
aaeran
APALpA
2eenan
AA0201
208003
ge@n14
naee17
ARAN4 P
200100
aaaz2n¢
2aa215
AnRr54
B0a260
ABA261
aan267
anaze3
ArB264
aNR265
ang272
2083740
2080377
ana4an
ngacaz
a79900
282080
Ag42an
310200
B2a200
76000
a40000
68000
A76000
420000
7000800
287777
217777
837777
257777
877777
AB5111

24475

PRNT
RITN
PCW
PCHA
CNTRL
COMPR
OCADR
GoOoD
Ka

K1

K14

K17

K4e

Kioa
K240
K215
K254
kK260
K261
kK262
K263
K264
K265
K272
K37@
K377
K420

K7@#K
K2K
K4K
K12K
K20eK
M2@K
K40K
K@K
K76K
K400K
K732K
K7S
K17S
K378
K578
K778
KEND

7] /POINTFER FOR PRINT ROUTINES

@ /HOLDS A SLIDING BIT PATTERN
A3I6BT4 /PATTERN WORD FOR TEST 5
741700 /NOMPLEMENT OF PCH

4 /TEMP. STORAGE FOR PCW OR PCHWA

/TEMP, STORAGE FOR TSTS COMPARFE WORD
/FATLING OCTAL ADR,
/GO0N DATA

Wi+ DD

14

17

40

100
20e
215
254
260
261
262
263
264
265
272
370
377
400

7
A70800
2006
4840
10000
20000
760000
40200
60000
76000
430000
700800
7777
17777
37777
57777
77777
L +2

.END HDR /PRINT HEADER AFTER LOADING
NG ERROR LINES



\MuIRG

ADUHTY
ans
ADHOW
A0 X
ap.q
AD2
AD-3
A0 4
AD#S
ADV &
ADA7
Deg
HEL]
AD @
Lt
AL
SAD
SA<q
<ARD
SARZ
SAK3IA
3AA5
JAXGA
JASE
30aT
30aTy
SEGIN
iIGYHT
“~GNLO
A1TN
HLAA
3L<AD
SLYAR
BsL<A4
sL¥AR
tLAB1
iL<B?
JLKRB3
“LAB4
ILARS
SL<CH
iL<CR
IL<C4
“LxCs
sLAD3
L“Da
(L4Ds
LXE3
LKES
3LKFS
SLAGS
BLAHS
3LKJs
BLKLS
SLKNA
BLKND2
3LKS
BLKSY

PAGE

arae?
#4555 .
25821
244780
20245
0251
208253
AP25s
aazs7
30263
An265
AQ267
aaz273
AB275
A4745
Aa675
24755
@439
A0616
71056
A1111
21506
1555
ag32a
A4570
h4472
ao1ea
75031
5030
A5033
33775
A4073
#4124
a4206
A4266
A4B16
24107
74149
24222
A4273
#4043
84145
n4227
34309
n4152
#4235
84313
24165
34320
34326
24334
24345
A4358
24356
32553
22670
24623
A3625



AMADRO

SLKT
HSLKTX
LAt
iLria
sLRER
iLK2
3L A2A
RL<2R
<L 1C1
“Leco
sLOC3
sLC4
TWHA
HAWPAT
CBANK
CFIEID
CFED
CKADR
CKRA
CKRAK
CK-B
CK+=¢
UK~D
CKOLN
LKFRR
CKFCNn
LKNXT
CK18R
CLMN
CLOF
GLON
SLR4K
JLSF
IMOVF
SNROT
CUNTRI
COMPR
CRIF
JSUP
081 K1
1Bl K2
JESTN
ILMT
INHDR
INMVFE
INSUP
J0au
IONED
ONER
JONE 4
JONES
JONEA
JONE7
JONER
JONEQ
UON1A
UONT 4
UoN12

PAGE

A4633
na36a7
32543
72562
A2600
A2662
02677
#2715
A5812
850813
85014
A5015
A4473
A4574
21674
21707
23256
"4371
A0515
A1744
28572
20636
21535
A2415
#3873
83376
23154
21274
a4500
700004
7000844
03275
700001
23031
34423
5036
25037
34537
#2232
32612
32733
85025
34559
#4536
23131
32517
20314
23603
83604
24126
34137
24164
74221
84255
04497
B4410
P4411
@4412

79




MADRQ PAGE 82

013 744413
014 A4414
A0N1S n4415
ENG 24474
~NFRR 72311
ENTRI n254@
[ N=0 A3616
QAL A3117
~REXTT A2136
FRROR 72129
rRHORA Qa207@
Rt A AR440
r RS 31460
~RSFH AIS566
ERTRI 2310
LRARD R4a757
X VM4 o166
cXAM2 aR172
nXAM3 ARL76
XaMa aQz2n2
X AMS an20v6
XIT 25011
“XTST aR156
FCOCK 23435
FOOMy 33354
FCHLT 03547
FIFLN 74703
TIRST1 25001
14872 A5802
SLAGS A4756
FLORNK NI655
FLoan 24779
FL2ANA A4771
Fuiz ARSSH
FUa3 21032
FWing 21252
FHns N1443
LDaAT N4564
LDATYX f4471
SEVARR 24416
SOLEFT 24442
5040 25041
141 T A2062
4ADINF A4465
40w 04475
1EXEN 23567
12D n1727
HI4H 24676
“41GHR B3647
H4I5H4 71663
IO 31756
~IRE 23654
INSUP n3577
<END n51087
KEYIN 02766
KNXPT R1146
KRR 700312

KRTNZ 21147



\MADRYG

SLKT
HLKTX
L1
iLr1a
sLRR
ILk?
SLA2A
“L<2R
“LCH
IR o]
LNCx
L 3Ca
IWH A
HWPAT
CBANK
CFIEID
SF1D
CKADR
CK®RA
UKRAK
CK-B
CK=C
CK~D
CKCLN
LKFRR
cKFCh
SKNXT
CK18R
CLMN
OLOF
LN
JLR4K
CLSF
SMOVF
CNRQT
CNTRI
SOMPR
CRIF
S8up
OBl K1
UBlI K2
JESTN
ILMT
IN=DR
JNMVF
INSUP
J0aL
IONED
JONER
LONES
JONES
JONEA
JONE7
JONER
JONEQ
JON1?
JON1 4
DON12

PAGE

4633
3607
22543
A2562
a260a
32662
22677
@2715
A5812
#5013
25014
A5815
#4473
n4574
31674
21707
03256
#4371
38515
A1744
38572
B8636
21535
32415
A3673
83376
03154
81274
a45a0
700024
700044
33275
780001
23031
04423
5836
85837
#4537
A2232
32612
@2733
250825
345509
24536
83131
02517
28314
23603
23604
24106
84137
24164
#4221
84255
24427
34419
A4411
#4412

79




MiNRQ PAGE 89

0~ A4443
30714 A4414
0Ny S 74445
EN A4a474
~NFRR A2311
ENTRI A254¢
LR AT616
v QU AL n3117
“REXTT 32136
RROR n2129
rREQRA @a2a7¢
“RY1A RRA447
«R75B A1460
S RNEI R3566
ERTRY 72310
ERNRN A4757
X AM4 AR166
= XAMD AR1L7?2
EXAMY ARL76
“XaMa rRA2n2
AXAME 20206
XTT 25811
“XTSTY anisé
FCOCK 23435
FOOMy A3354
FCHLT 23547
FIFLn 74723
12871 25021
- [<S8T2 Asaa2
~LAGS A4756
FLORNK 23655
FLOAD B4779
FLiTANA A4771
Fli2 PASSH
Fuag3 31032
FWing 31252
FHNsg #1443
DAY 4564
SDATYX P4a471
HEYANR B4416
SO EFT 34442
00D 25041
1AL T n2062
ANNNE 24465
A0 34475
1EXEN 23567
H1aD. 31727
H14H 4676
AIGHR 23647
Hl10H4 R1663
4110 #1756
AIRE 23654
INSyUP #3577
KEND a51a7
XKEYIN 82766
KNXPT A1146
KRR 780312

KRTN3Z 21147



«MapRrR9

SRTN4
<RTNS
QY
<YHRN
"\g
<1
{1 4K
(179
N4
B 4
~178
AR
P K
20
1215
n294
2@
<2r1
\2n2
n2n3
K264
K2A5
K272
K3
K378
<379
K377
K 4K
K4 A
V4K
<470
»(\4,,/;@'(
K78
CEAK
A7
ﬁ\7q
74K
A7 ARK
“ 76K
<778
LAl
LAST
LAST4
LAST?
LEG AL
L MTUL
LOCAT
LOON
L Q0PT
L 00OPA
LOP2
L0P3
L0P4
:_OPS
LOPSA
L0
LOwA
LOwWB

PAGE

#1159
1401
780301
a2312
As5Q42
A5043
75072
as95a
85045
75046
75103
35870
nsSB73
25051
25852
25053
25854
25855
35056
as057
25260
A5861
35262
25044
25164
As5B63
25064
35071
25047
25075
25865
5100
35105
85876
5066
35102
25067
75101
25077
25106
#2307
35022
34775
#4776
02775
84732
23610
20224
A5806
82417
Bo466
aAR736
A1161
21333
21550
n3653
20302
A6319

81




\MAapPRQ

n-C
0-FR
LSLne
LSTSHP
AC -
iC A
1EMANR
0V E
MOVER
105€N
10UET
‘QVES
VK
VST
W HT
VPR
VTN
1Y K
12 'K
NRI K
X\QOHAK
OTIN
SROTA
VX RAK
Wi o
XT3
iIXETa
iIXPTH
iX~UP
X TRNK
PXTHT
WX TMy
vXTPAT
ICanR
UFRNK
INE Y
UPRAT
GVER
Vi AP
JVHLP
PATBNK
~ATR
~CF
_‘nc.,
“Cu A
PEND
~HOR
21SIN
~Loc
PNXT
POSTITN
PRFRR
PRNT
PRACTL
PROG
2RSEI
PRTSH
DSA

PAGE

nn312
A4671
34777
25016
A4772
24773
500
AZ473
A3527
50226
A3510
a5a27
#3222
A3331
A3432
03322
73311
A3273
A50874
A36¢1
a2027
31646
25017
824812
a5e23
21132
721307
#1622
B2365
P1636
A3234
A3146
20729
35040
83636
23241
83327
35020
34643
B3626
25010
2587
700262
A50834
25035
84751
34444
83656
24660
A3019
A2265
22254
#5832
g2261
872645
33556
33452
7006204

82



XMADRG

L]
DQF
JUFRY
HRAK1
~BAKZ
1BAKR
<RI KP
<RI K&
RCF
INHAK
<DFWN
READA
RENT
~ESTH
REST2
ESTR
ESTZA
{EST4
{EST4A
<ESTS
REST&A
TIEVR1
TEVRD
<Fup3
FnuDa
RFWNR
<1TE
LOPY
ROTA
2078
{PFTF
IRR
=S4
<SH
<S¥F
8T8
RTN3
XTn4
RTNG
SETSUP
SETU4
SETU2
SI~U
sIMU2
SImuz
SIMU4
> ITHMUS
S INGH
SLTER
SQURCE
SPaCs
SPCE
SPEXT
SPING
STHE
ST ONP
STMy
STNXT

PAGE

7808244
708201
B3206
20422
21052
21476
30543
21437
700142
AB611
28534
AB361
ha6a?
AB647
AB679
an772
818092
#1211
A1217
31402
21410
A3760
A3753
31023
312490
71431
A2042
20366
82527
22530
asaa4
780112
700104
790144
700121
31600
01000
31215
314026
az25es
33676
#3731
A3767
B4056
A4116
#4200
24256
23713
34716
25024
34521
24530
32259
82321
#2536
83666
33186
83171

83




KMIDRY

ST VFR
RIEEE]
SUs 2
SUCRIEK
SUPDN
SURIN
aU-Ss
SU-SY
SUSTRL
SU ¢
}w )
"W

W
TREK
CH
TL -
INUM
ine
TS
s
TS~ X
ST
TSTN
TSTND
TSTx
TST1
TsT2
IS713
TST3a
TST4
Is785
TST54A
T1#DaA
T1<pDR
T1RrRDF
ULSNK
~RBI K1
wCHWA
~HFRF
PiHWAY
SLGPA
ANPY
PR
~LP 4
LUPS
AQT IS
ARICNT
ART1S
XCFEN
APRT

PAGE

aa127
A31 24
a3211
2451
A3607
32350
A4613
A2542
a2537
A2427
2222
7A2141
2133
Aa36n2
TAR402
1655
700406
a5an3
A2245
700401
A4645
@72541
n4a551
nr2345
A2315
A4447
an321
AB461
227328
21124
71151
21323
A1542
24031
A40325
f4811
B4774
Ap327
P34%3
A3s552
33414
AN334
AB475
00744
21170
71341
A3657
250825
A2035%
AZS76
N3443

84



MADRQ

SEGIN
STOVFER
=XTST
EXAMA
FXAMD
nXAM3
rXAM4g
EXAMS
LOCN
RYsE |
Alv2
2043
A4
ADvs
AD A6
aps4y
AD 2?8
I A]
AD1a
L0 A
LR
LOWE
DISEIR]
SASE
TST1
JRI K1
SLOPY
<Ean1
LOPY
c0NP1
<BAK1
SAKY
ERR1A
IST2
LoPr?2
N LOP2
UKRA
SNDFWN
<RI K2
Fung
CK=2B
QORAK
BAK 2
CKRC
“EST
TESTH
JEST?
SR
IXTPAT
TST3
LOP3
ALOPS
RESTR
RTNZ
REST3A
RFwD3X
FWN3
HRAKZ

PAGE

en1¢e
a1o7
20156
Anles
ani172
A0176
28202
AB206
an224
@g245
20251
20253
20255
aa257
30263
ag265
Ba267
an273
aa275
20302
20310
Ap312
20314
ne329
Ae321
20327
28334
AB361
0366
30417
AR422
20439
0440
AB461
AB466
30475
28515
30534
30543
28550
28572
20611
20616
20636
aB642
20647
20670
an675
an720
AB7303
a8736
720744
28772
a100@
31082
21023
31032
31052

85




MR Q

A+ 3
T8T3a
AACTA
WXPTR
ANXPT
“RTNZ
\RTN4
TQT4
0r4
WL NP4
“EST4
<T 4
ENTaa
“Fala
FW 4
JK18R
“XPTa
TST5
L0Ps
SLOPS
\RTN®
ESTs
<TNg
JESTRA
<FaDs
1R} K5
FWS
_R»5
IBaKSs
A5
CK~D
TST54
L0P5A
SAKSA
~ST8
IXPTs
IXTRNK
2OTIN
TH=U
HliHa
CBANK
<FIEI D
~14aD.1
CKRAK
4100
AD MY
VX4AK
NORAK
WRT1S
RITE
HALT
ERRORA
ERROR
SH?
CREXTT
SH1
S
CSupP

PAGE

21056
1104
21111
#1132
21146
21147
A115a4
A1151
21161
21170
#1211
21215
A1217

86

21248

21252
21274
21307
#1323
21333
21341
21441
21402
B1486
21410
71431
71437
71443
#1460
#1476
21586
721535
21542
31558
21555
71600
31622
31636
B1646
21655
81663
31674
31797
81727
31744
@1756
}2802
32012
32827
32835
A2042
A2062
22070
22109
82132
22136
A2141
A2222
#2232



AMADRY

Tor
SPEXT
PRFRR
PROCTL
POSTITN
SPINA
AL
“RTRI
. NFRR
SY-RN
TSTNN
TSTN
SUPIN
IXSUP
CKOLN
SUPg
SUPRI K
SETSUR
ONSUP
ROTA
QTR
STHL
SUPTRL
“NTBI
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