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ABSTRACT

The PDP-9 TTY Test is designed to verify the operational status of a KSR 33 or KSR 35 Teletype

and associated control logic.

The program is divided into two separate parts. Part 1 tests the teleprinter control logic, the

complete character set, carriage return, line feed, space, right hand margins, and a mechanical worst

case. The mechanical worst-case test provides a pattern for either a Model 33 or 35 KSR. The appropriate

pattern is selected by the operator with an AC switch,

Part 2 of the program tests the keyboard input control logic, character input/output, and

ability to interrupt the teleprinter from the keyboard without losing the input character.

2.1

2,2

2.3

3.1

4.1

REQUIREMENTS

Equipment

A standard PDP-9 equipped with a Model 33 or 35 KSR Teletype.

Storage

The program requires 4510 words of core memory. Locations 00000 through 04510 are used.

Preliminary Programs

(None required .)

LOADING PROCEDURE

Method

The paper tape supplied is punched in HRI mode.

Place the HRI tape in the reader.

Set the ADDRESS SWITCHES to 00000,

Press /O RESET, and then READ-IN.

At the completion of loading, the PC should equal 4465 and the MB 740040,

STARTING PROCEDURES

Control Switch Settings

Part 1 = ACS 2 up if a KSR 35 is being used. All other ACS down.
Part 2 - All ACS down.
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Starting Addresses

Part 1 - 100
Part 2 - 2500
Starting addresses for individual tests may be found in table 2 appearing af the end of this

Program and Operator Action

Part 1 = Teleprinter Tests -

Set the ADDRESS SWITCHES to 100,

Place ACS 2 up if the PDP=9 being used is equipped with a Model 35 KSR.
Press /O RESET, and then START.

Part T consists of seven tests, of which the first five test the teleprinter control logic. As one

test is completed, the next is automatically started. The Mechanical Worst Case test is the last test

performed in part 1, and will run until manually stopped by the operator. This portion of test 7 also

provides variable speed control of the teleprinter using ACS 3 through 17. See paragraph 8.2, Appli-

cations.,

4.3.2

Part 2 - Keyboard Tests =

Set the ADDRESS SWITCHES to 2500,
Place all ACS down.

Press /O RESET, and then START,

Part 2 consists of six tests, of which the first four test the keyboard input control logic. As

one test is completed, the next is automatically started. Tests 5 and 6 must be started by the operator.

At the completion of test 4 a halt will occur (unless looping on tests 2 through 4) with the PC = 3221

(PRHLT2).

Pressing CONTINUE will provide a header for test 5. The header may be omitted by starting

test 5 from location 3300 (KTS5).

Test 6 may be started at location 3374 or 3400, Starting at location 3374 will provide a head-

er with operating instructions. The header and instructions may be omitted by starting from focation 3300

(KTS5).

5.1

5.1.1

OPERATING PROCEDURE

Operational Switch Settings

Part 1 = Teleprinter Control Logic Tests 1-5 ~

ACS 1 (1) - 'Scope mode for current test,
ACS 2 (1) - Loop on tests 2=5.
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5.1.2 Part 1 = Teleprinter Tests 6 and 7 = 7K -

ACS 0 (

ACS 1 (1) -~ Loop on current test.
(
(

1) = Halt current test at location 2076.

ACS 2 (0) = Model 33 KSR being used.
1) = Model 35 KSR being used.

ACS 2 is used for test 7K, Mechanical Worst Case, only.
ACS 9 (1) = Print character in ACS 10-17. Start from location 600,

= For 7G, repeat a specific line length,

For 7H, repeat a specific number of line feeds.

~ For 71, repeat a specific number of spaces.
ACS 3-17 - Used with test 7K (Mechanical Worst Case) for variable printing speed control,

Refer to section 8.2 (Applications) for detailed operating instructions for any of the above

ACS functions.

5.1.3 Part 2 = Keyboard Control Logic Tests 1-4

ACS T (1) - 'Scope mode for current test,
ACS 2 (1) - Loop on tests 2-4,

5.1.4 Part 2 = Keyboard Input Tests 5 and 6
ACS 0 (1) = Halt current test at location 2076.

ACS T (1) = Simulate keyboard buffer character shift with character specified in ACS 10-17,

(See section 8.2.5),

5.2 Subroutine Abstracts - Part 1

5.2,1 Test 1 ~ Illegal Instruction - Test 1 first issues a CAF instruction, clears the AC, and then

aftempts to execute an IOT of 700400. The program then stalls for approximately 150 msec and then tests
for the teleprinter flag set. The flag should be clear, and if not,an error halt occurs with the
PC =122 (EO1). Press CONTINUE to re-execute the test. Test | is repeated 7 times. If no error occurs

test 2 is executed.

5.2.2 Test 2 - Test For Flag Off - Test 2 makes sure the teleprinter flag is clear before going on to

tests 3, 4, and 5. A 150 msec stall is first done, followed by a test of the teleprinter flag. If the flag
has set, an error halt will occur with the PC = 205 (E02). Press CONTINUE to re~execute the test. If

no error, test 3 is executed.

5.2.3 Test 3 - Set Flag With TLS - Test 3 attempts to set the teleprinter flag using the IOT TLS. A

carriage return character is used for output. A TLS is first executed, followed by a 150 msec stall, after
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which the teleprinter tlag is tested. [f the flag is not set an error halt occurs with the PC = 316 (E03),

Press CONTINUE to re-execute the test, Test 3 is repeated 13 times. If no error occurs fest 4 is executed,

5.2.4 Test 4 = Clear the Flag with TLS and TCF = The teleprinter flag is first set using TLS and @

carriage return character for output, After the flag is set another TLS is immediately executed.
The teleprinter flag should be cleared by the second TLS, If the test is successful, the flag is

again set using the same procedure as before, and then an attempt to clear the flag with TCF is executed.

If successful, test 5 is executed,

If the teleprinter flag cannot be cleared using TLS, an error halt occurs with PC =411 (E04).
If TCF will not clear the flag, an error halt occurs with PC = 426 (E04A), With either error halt, press
CONTINUE to re-execute the test which failed,

5.2.5 Test 5 = Interrupt Test - Test 5 first issues a CLOF IOT followed by a CAF, The program

interrupt is then enabled (ION) and o 150 msec stall is done. No interrupt should occur. If an interrupt
does occur, the program will determine if it was caused by the teleprinter, or by some other external
device. If another device caused the interrupt, a halt occurs with PC = 536 (EO5A), If the teleprinter
caused the interrupt, a halt occurs with PC = 540 (EO5B). At either error halt the AC will contain the
/O status word, Press CONTINUE to re-execute this portion of test 5,

If no illegal interrupt occurs, a carriage return character is used as output to cause an inter=
rupt. After output, a 150 msec stall is done, If no interrupt occurs within this period an error halt occurs
with PC = 522 (E05). Press CONTINUE to re-execute this portion of test 5.

If no errors occur test 4 is executed,

5.2.6 Test 6 = Basic Test of Complete Character Set = Test 6 prints the alphabet, digits, and puncty=

ation on one line. Four lines are printed and then test 7 is executed,

The sequence of characters is the same for either the Model 33 or 35 Teleprinter as follows.
ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789" "#§%&* ()*+, - . /@ :;<=> ?[ 11-BELL CR LF

A single character may be continuously printed by placing ACS 9 up and the desired character
in ACS 10=17. Start the program from location 600, A full line of one character will be repeated, with
an automatic carriage return/line feed at the end of each line, The routine may be halted by placing
ACS O up. ACS 10-17 may be changed while the program is running.

The operator may continuously loop on test 6 by placing ACS 1 up, any time before the four
lines are completed, or by restarting from location 600 with ACS 1 up,

ACS 0 in the up position will immediately halt test 6, looping or not.

5.2,7 Test 7 - Test Pairs of Characters = Test 7 tests pairs of characters starting with the alphabet,

numbers, and punctuation marks. After testing the character string, tests are made on carriage return,
line feed, space, right hand margins, and mechanical worst case.

4
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Test 7 divides the character string into six groups of tests, mainly for the convenience of
restarting the program at a point which tests a particular group. The six groups are designated as
test 7, 78, 7C, 7D, 7k, and 7F, Tests 7 through 7E print three pairs of characters per line, printing
each pair eight times. Three lines are printed before going on to the next test. Test 7F is similar with
the exception that only two pairs are printed. The format will appear as in the example below,

ABABABABABABABABCDCDCDCDCDCDCDCDEFEFEFEFEFEFEFEF
ABABABABABABABABCDCDCDCDCDCDCDCDEFEFEFEFEFEFEFEF
ABABABABABABABABCDCDCDCDCDCDCDCDEFEFEFEFEFEFEFEF

Each of the six groups is preceded by a short header identifying the particular group. The

header will be the figure 7, followed by a letter which identifies the group,
“The six groups and the pairs they test are as follows:

Test 7 = Alphabet and Numbers Set = A-Z and 0-9,

A N

C- (),

D= -, S

7E - <=>27]

7F - 1t BELL

Any pair of characters may be printed by manually placing the two characters into location
1012 (tagged TEMP), and placing ACS 9 up. The specific characters will be printed, until stopped by
placing ACS 0 up. Placing ACS 9 down, while the specific pair is being printed, will cause the program
fo start printing where it left off before ACS 9 was raised. See section 8.2.7 for detailed operating
instructions.

Placing ACS 1 up at any time will allow the program to continuously print the three pairs of
current characters. See the table of restarting addresses appearing at the end of this document.

Immediately after the completion of 7F, 7G is executed. Test 7G tests the carriage refurn
function for bounce, and for binding. The test starts by printing a space, followed by a line of 71 O,
At the end of the line two carriage returns are bissued. After the second carriage return an X is printed.,
The X should fall directly in the space at the beginning of the line. This procedure is repeated 36 times,
shortening the length of each line by 2 characters, By observing the left hand margins, the operator may
easily detect any variation in spacing between the X and first O of each line. There should be no over-
printing.

Placing ACS 0 up will halt the test immediately,

Placing ACS T up will cause the entire test to be repeated.

Manually depositing the complement of a desired line length into location 1133, and then re-
starting 7G with ACS 9 up, will allow a specific line length fo be continuously repeated. See section

8.2.8 for detailed operating instructions.
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Test 7H is automatically executed, Test 7H tests the line feed functions of the teleprinter.
The main function tested for is the ability of the roller to lock firmly into place after each line feed,

Roll=back, or double spacing spacing will be apparent with the pattern provided.

Sequences of from 1 to 9 line feeds are given, with a number (1 to 9) being first printed, along
with a stall of approximately T=sec, then the sequence of line feeds, Between each line feed a slash is
printed, Any variation of spacing between the slashes indicates some adjustment is necessary o correct
the variation,

The l=see stall is included o give the operator time to excamine the number printed before the
sequence begins,

ACS 0 placed up will halt the test after completion of the current line feed sequence.

ACS 1 up will allow the complete test to loop continuously.

By placing the octal equivalent of the desired number of line feeds into location 1013, and

olacing ACS 9 up, a speciiic number of line feeds may be continuously tested. See section 8,2.9 for

detailed operating Instructions.

Test 71 is executed next. This is a test of the space functions. One line consisting of alternate
spaces and Q's is printed, followed by a carriage return. An X is printed in the first space, followed by
two carriage returns. A count for the spacing is incremented by two. The teleprinter then spaces accord=
ing fo this count, and prints an X followed by two carriage returns. This sequence is repeated until the
line is composed of alternate X and O's. Any overprint indicates a spacing error. Only one line is printed.,

Placing ACS 0 up will halt the program,

Placing ACS 1 up will allow the complete test to be repeated continuously.

Placing ACS 9 up, and the octal equivalent of any desired number of spaces in location 1012,
will aliow the specific number to be repeated on one line, See section 8,2.10 for detailed operating
instructions,

The next test executed is test 7J. This test makes sure the right hand margin is set for a line
length of 72 characters,

The program first spaces 69 positions, Four characters are then printed, in order, =0 / .

If the right hand margin is set correctly, the first slash will be printed in position 72 with the second

slash over=printing to form a X, i.e., = OX. No overprint of the slashes indicates a right margin adjusted
for greater than 72 characters, Any overprint other than the slashes indicates a right margin adjusted for
less than 72 characters,

Two lines are printed before going on to test 7K.

ACS 0 up will halt the program after completing one line.

ACS 1 up will allow the test to loop continuously.,

ACS 9 is not used with test 7J.
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Test 7K is perforr.ed next, and is the last test performed on the teleprinter. ACS 2 should be
set, to indicate whether a KSR 33 or 35 is being used, before test 7K is executed. The mechanical worst
case for the KSR 33 or KSR 35 consists of a group of four characters repeated continuously in a fixed
sequence for three full lines, and then a reverse sequence for another three lines. The test should be
allowed to run for no less than twelve lines,

The pattern for a KSR 33 consists of the characters '~ W / . This pattern produces maximum
rotation and vertical movement of the type-wheel,

The pattern for a KSR 35 consists of the characters ' [ 2 C . This pattern produces maximum
horizontal and vertical movement of the type~box,

The type of errors to be expected with either printer is that of character spacing.

ACS 0 up will cause a program halt at the end of the current line,

ACS 3-17 will provide variable printing=speed control, Any combination of these ACS may
be set while the program is running. All of the ACS up gives the slowest speed, and all down gives

normal speed,

5.2.8 Part 2 - Keyboard Control Logic Tests 1-4 ~ Each of the control logic tests is preceded by o

printout of a number to identify the test, Tests 2 through 4 require the operator o input any one character
from the keyboard, This is done immediately following the message PRESS A KEY, during tests 2,3,and 4,
After test 4 is completed successfully the message, OK,, is printed, followed by a halt with PC = 3221
(PRHLT2). This message is omitted if the program is looping on tests 2=4,

5,2.9 Test T = lllegal Instruction ~The header, 1,is printed, followed by CAF IOT., The AC is cleared,

and an IOT of 700300 is issved. This IOT should not cause any change in the contents of the AC, nor
snould it effect the keyboard flag. If no errors are detected, test 2 is executed,

If the contents of the AC are changed an error halt occurs with PC = 2522 (KEO1),

If the keyboard flag is set an error halt occurs with PC = 2517 (KEOTA)

5.2.10  Test 2 - Set Keyboard Flag - The header, 2, is printed followed by the message, PRESS A KEY,

after which the program immediately begins a 5 sec timing loop to wait for input. Test 3 is immediately
executed after the keyboard flag is set,

If the keyboard flag is not set within the 5 sec period, an error halt occurs with PC = 2573
(KEO2),

5.2.11 Test 3 -~ Clear Flag with KRB - The header, 3, is printed followed by the message, PRESS A

- KEY. The program will wait in a loop until the keyboard flag is set by an input. As soon as the flag is
set, the input buffer is read using the KRB IOT. This instruction should clear the flag immediately., If

the flag has been cleared, test 4 is executed,
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If the keyboard flag is not clear following a KRB, an error halt occurs with PC = 3120 (KEO3).

5.2.12  Test 4 = Clear Buffer to Ones with CAF - The header, 4, is printed followed by the message,

PRESS A KEY. The program then issues a CAF instruction, followed by a KRB. The contents of the input
buffer must equal 377, If successful, the program then loops, waiting for an input from the keyboard,
When an input is detected, the buffer is read and another CAF instruction issued, The buffer is read a
second time, and the contents should equal 377, If both tests are successful, the message , OK , is
printed and a halt oceurs with PC = 3221 (PRHLT2). Press CONTINUE to receive the header for test 5,
or start test 5 from location 3300 to omit the header.,

1f the buffer confents do not equal 377 after either of the two CAF instructions, an error halt

occurs with PC = 3202 (KEO4)

5.2,13  Test 5 - Keyboard Character Input Test = Test 5 provides the operator with means for testing

all keyboard characters, plus checking the character shift functions of the input buffer at the same time.

Immediately following the start of test 5, the program enters a 2 sec timing loop to wait for
input. As soon as an input is detected, the input character is stored and the input buffer is continuously
read for approximately 150 msec to see if the buffer contents continue shifting after the flag has been set.
If all is in order, the character read, plus a space, s printed and the 2=sec timing loop is again initiated,
See the example below which shows the resulting format.

An automatic carriage return, line feed is issued after the operator has typed 22 characters.

If the program does not detect an input after 2 secs the message, NO INPUT, is printed. The
2-sec loop is again initiated and a new line started,

If the contents of the buffer continue shifiing after the flag has been set, the message,
CONTENTS OF BUFFER CONT'D SHIFTING AFTER FIRST READ. will be printed, The 2=sec loop is
again entered and a new line started. If the operator double=sirikes a key, the program will inferpret

this as an error and print the above message.

Example of format:

AA BB CC DD EE FF GG HH II JJ KK LL MM NN OO PP QQ RRSS TT UU VWV
ACS 0 up will halt the program at the end of the 2=sec timing loop. Press CONTINUE fo

re-execute.

5.2.14  Test 6 - Keyboard Interrupt Test = Test 6 may be started from location 3374 to receive a header

and instructions, or from location 3400 (KTS6) to omit the header and instructions.
The purpose of this test is fo test the ability of the teletype control logic to accept an input

from the keyboard while the teleprinter is operating. Program interrupt is enabled during this test.
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The program continuously prints the message, PRESS A KEY, with interrupt enabled, When
an input from the keyboard is detected, the program immediately stops printing, and waits for further
input from the keyboard, The operator indicates end of keyboard input by pressing control D (EOT).

The program will output the character(s) received, After the last character has been printed the program
continues with the message, PRESS A KEY,

Only one or two characters from the keyboard are sufficient to perform this test. However,
the entire upper 4K field of core memory is reserved for one input message. Input messages longer than
one character are stored away with two characters per word, This provides a maximum message length of
8K characters, If the message length reaches 8K characters, the message, FULL INPUT BUFFER, will be
printed, followed by a dump of the message. Regardless of the message length the program interrupt is
enabled even when the input message is being printed,

ACS 0 up will halt the test immediately. Press CONTINUE fo re—execute,

5.3 Operating Instructions

a, Place the HRI tape in the reader,
b, Press /O RESET, and then READ=IN,
¢. The program will halt with PC = 4465 (PRHLT4), and the MB = 740040,

5.3.1 Part 1 = Teleprinter Tests -
a. Set the ADDRESS SWITCHES to 100,

b. If control logic tests 2-5 are to be looped, raise ACS 2. If not, go on to step ¢,
c. Press I/O RESET, and then START.
d.  When test 7K (Mechanical Worst Case) is reached, the program will run continuously

until stopped by the operator.

5.3.2 Part 2 = Keyboard Input Tests
a. Set the ADDRESS SWITCHES to 2500,

b. If control logic tests 2~4 are to be looped, place ACS 2.up. If not, go on to step c.
c, Press I/O RESET, and then START.

d. If not looping on tests 2-4, OK will be printed, followed by a halt with PC = 3321
(PRHLT2). Press CONTINUE to receive test 5 header, or set the ADDRESS SWITCHES to
3300 (KTS5), press I/O RESET, and then START.

e. During test 5, type in all keyboard characters, When satisfied that the input logic
and keyboard are operating correctly, go on to f,

f. Set the ADDRESS SWITCHES to 3374 to receive test & header and instructions, or
to 3400 (KTS6) to omit header and instructions.
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g. Press 1/O RESET, and then START,

h. The message, PRESS A KEY, will be continuously printed.,

i. Press any key and wait for the program to halt, The output message will be garbled
after the key is pressed.

i. To verify that the input character was properly received, press CTRL D keys. The
character inputted will be printed followed by the message, PRESS A KEY, being resumed,
k. Test 6 is the last test performed by the program.

5. ERRORS

6.1 Error Halts and Description

All program halts and their descriptions are listed in Table 1 which appears af the end of this

document. The modules listed for each error halt were chosen as being the most likely at fault,

é.2 Error Recovery

Pressing CONTINUE after an error halt will cause the program to re-execute the test which
failed,

Placing ACS 1 up before pressing CONTINUE will enable 'scope mode for the failing test.

Recovery from program halts, either at the end of a test or as a result of ACS 0 up, may be

done by pressing CONTINUE, The program will continue on in sequence.

7 RESTRICTIONS

7.1 Starting Restrictions
(None)

7.2 Operating Restrictions

Both parts 1 and 2 enable program interrupt at certain times., Because of this, the user must

make sure that any external devices which may cause unwanted interrupts are furned off,

8. MISCELLANEOUS

[0e]
.
—t

Execution Time
Part 1 = When looping on test 2=5 the required time per pass is approximately 8 seconds.

The teleprinter tests 7 through 7J require approximately 10-1/2 minutes.
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Part 2 = If leoping on tests 2=4 the execution time is approximately 10 to 15 seconds, depending

on the rate which input characters are received,

No time can be computed for tests 5 and 6 since manual operation is required,

8.2 Applications
8.2.1 'Scope Mode - Parts 1 and 2 Control Logic Tests = 'Scope mode for any of the keyboard or

teleprinter control logic tests may be entered by placing ACS 1 up, and pressing CONTINUE after an

error halt,

Any confrol logic test may be restarted with ACS 1 up to initiate 'scope mode. The restarting

addresses are listed below,

Part 1 = Tests 1=5

Test Starting Address
1 100
2 200
3 300
4 400
5 500

Part 2 = Tests 1~-4

Test Starting Address
1 2500
2 2550
3 3100
4 3150
8.2.2 "Fast" 'Scope Mode Loop = A short loop is provided which accepts input from the keyboard,

The loop may be halted by placing ACS 0 up. The halt will occur after the next input character is re-
ceived. The PC will equal 2076, and the AC will contain the last character received.

Set the ADDRESS SWITCHES to 4200,

Press I/O RESET and then START.

A CAF instruction is issued at the beginning of the foop.

8.2.3 Print-out of Buffer Contents After Each Shift - If 'scoping the keyboard logic does not provide

sufficient information for debugging, a routine is provided which will print the contents of the input
buffer after each TTI clock shift time.
The routine may be used to test a single character suspected of malfunctioning, the buffer it-

self, to make certain the contents stop shifting properly, or the contents of the buffer with no input.
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Set the ADDRESS SWITCHES to 3700, and all ACS down.
Press 1/O RESET and then START.
The header shown below will be p’rinfed, and the routine immediately enters a 5-sec timing
loop to wait for input.
I 0o 1 2 3 4 5 6 7 8 9
Where: I = Initial contents of buffer before input.
This value should always = 377.
0 = Contents of buffer after first shift,
This value should always = 177, as a result of the start pulse entering the
buffer,

Will vary according to the character typed. However, column 1 should

i

1 through 8
equal one of two values; either 077, or 277. Column 8 will equal the
octal value of the character typed.
9 = The contents of the buffer after the shifting should have stopped. The
octal value under 9 must always equal the value under 8. If not, the
contents continued shifting when they should have stopped. The value
printed is the value as read from the buffer at the end of the 5 sec period.
An example of the result of the character A being typed is shown below.
I o 1 2 3 4 5 6 7 8 9
A
377 177 277 137 057 027 013 005 202 301 301
If no key is pressed before the 5 sec period is timed out, the value in each column should equal
377. This may be valuable if the content of the buffer logic is suspected of changing intermittently.
Immediately after an input is detected the 5 sec timing loop is re~initiated., The information
printed will therfore occur 5 sec after an input.
If a key is double=struck the printout occurs immediately, and the information will be erroneous.,
A halt occurs after the information is printed with PC = 4037 (PRHLT3). Press CONTINUE to

re~execute the routine.

8.2.4 Simulation of Characters = The user may simulate any character by placing ACS 1 up, and the
octal equivalent of the desired character in ACS 10 - 17. Start from location 3700, or press CONTINUE
if halted at location 4037 (PRHLT3). The results printed will appear in the format shown in the example

above. A halt occurs with PC = 4037 (PRHLT3) after simulation is completed. Unless another simuiation

is desired, place ACS 1 down before pressing CONTINUTE to re-~execute the program.

12
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8.2.5 Qutput Printing Speed in msec -~
a. Set the ADDRESS SWITCHES to 1700,
b, Press 1/O RESET and then START.

c. A carriage return is used for output,
d, The values printed should be near 110 msec.
Upon completion of loading the program, a routine is executed which determines whether the
PDP-9 being used has a 1.0 or 1,2 usec memory cycle time. The accuracy of the printed times in msec is
directly dependent on the accuracy of the clock being used. The accuracy of the loop itself is £8 ysec if
a 1.0 psec cycle time is being used, and £16 psec if a 1.2 psec cycle time is used,

ACS 0 placed up will halt the program with PC = 2076, Press CONTINUE to re-execute.

8.2.6 Tests 7 through 7F - Specific Pairs of Characters
a. Set the ADDRESS SWITCHES to 1012,

N

b, Flace the first character to be printed in ACS 10-17, Place the second character

in ACS 1-8,

c. Press DEPOSIT (up).

d. Place all ACS down, and then place ACS 9 up.

e. Sef the ADDRESS SWITCHES to 700,

f.  Press [/O RESET and then START.

The program will continuously print the selected pair. ACS 0 placed up will halt the program

with PC = 2076 (PRHLTI).

8.2.7 Test 7G ~ Specific Line Length
Set the ADDRESS SWITCHES te 1133, This location contains 777671 .

a.
b. Place the complement of the octal equivalent of the desired line length in the ACS.
c. Press DEPOSIT (up).
d. Place all ACS down, and then place ACS 9 up.
e. Set the ADDRESS SWITCHES to 1126,
f.  Press I/O RESET and then START.
The program will continuously perform the carriage refurn test with the specified line length,
ACS 0 placed up will halt the program with PC = 2076 (PRHLTI).

Location 1133 must be restored to 777671, if normal operation is desired.

8.2.8 Test 7H = Specific Number of Line Feeds
a. Set the ADDRESS SWITCHES to 1013,

b. Place in the ACS the octal equivalent of the desired number of line feed.

13
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c. Press DEPOSIT (up).

d. Place ACS down, and then ACS 9 up.
e, Setthe ADDRESS SWITCHES to 1202,
f.  Press [/O RESET and then START,

The program will continuously print the desired number of line feeds, with a I-sec (approxi=
mately) stall between sequences. The number preceding the first sequence will be 1, but no number will
be printed therafter, unless the test is restarted,

Placing ACS 0 up will halt the routine at the completion of one sequence, PC will = 2076
(PRHLT1).

8.2.9 Test 71 - Specific Number of Spaces -

a. Set the ADDRESS SWITCHES to 1012,
b. Place in the ACS the octal equivalent of the desired spacing on the line (including
the position of X), minus 1. The positions are referenced to position 1, the first space
before the first O,
c. Press DEPOSIT (up).
d. Place all ACS down, then place ACS 9 up.
e. Set the ADDRESS SWITCHES to 1265.
f.  Press [/O RESET and then START.

ACS 0 may be placed up to halt the program, PC will equal 2076 (PRHLTT).

Press CONTINUE to re-execute,

8.2.10  Locping on Centrol Logic Tests
Part 1 - Test 2~5
a. Set the ADDRESS SWITCHES to 200,
b. Place ACS 2 up.
c. Press 1/O RESET and then START.

The program will loop continuously until an error is detected or until stopped with PROGRAM

STOP.
Part 2 = Tests 2-4
a. Set the ADDRESS SWITCHES to 2550.
b. Place ACS 2 up.
c. Press I/O RESET and then START.
The program will loop continuously until an error is detected, or until stopped with PROGRAM
STOP,

14
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8,2.17  Varigble Printing Speed Control - ACS 3-12 provide the printing speed control during tele=
printer test 7K (mechanical worst case), The ACS may be changed while the program is running. All

ACS up will provide the slowest speed, and all down provide normal speed. ACS O may still be used to

halt the test,

9. PROGRAM DESCRIPTION
The PDP-9 TTY Test is divided into two unique parts, part 1 begins by testing the teleprinter

control logic. Provision is made to loop on four of the five control logic tests in order that the control
logic may be tested with marginal power-supply voltages. If the control logic tests run without error, the
remaining errors will be in the individual dota paths. The rest of part 1 consists of various tests on the
teleprinter itself, Any errors during this portion of part T must be detected by the operator while watching
the printout,

Part 2 begins by testing the keyboard confrol logic. Provision is made to loop on three of the
four control logic tests in order that the control logic may be tested with marginal power-supply voltages.
The rest of part 2 consists of tests on the keyboard itself. The operator is required to provide inputs from

the keyboard, The operator must watch the printed information to determine if any errors are present.

TABLE 1 ERROR HALTS AND DESCRIPTIONS

C(PC) Tag Test Identification Suggested Module
Number Type Location
122 EO1 1 Teleprinter flag set after 1OT 700400,
If character "A" printed S663 C39
If no character printed 5202 D38
205 E02 2 Flog should not be set 5202 D38
316 E03 3 Flag did not set after TLS issued
If teleprinter responded RTHI C35
5202 D38
5107 C33
If no teleprinter response 5205 D32
5202 D38
$205 D37
R450 C40
411 E04 4 Flag did not clear after a TLS 5202 D38
426 EO4A 4 Flag did not clear after TCF 5202 D38
522 EO5 5 No interrupt occurred, waited 150 msec  R111 D39
536 EO5A 5 Spurious interrupt, AC=1/O status
Turn off device(s)
540 EO5B 5 Iltegal flag from teleprinter RITI D39
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TABLE 1 ERROR HALTS AND DESCRIPTIONS (continued)
C(PC) Tag Test Identification Suggested Module
Number Type Location
552 E05C 5 Spurious interrupt, AC=l/O status
Turn off device(s)
2076 PRHLTI Program halt as a result of ACS 0 up
2517 KEOTA 1 Keyboard flag set after IOT 700300, $202 838
2522 KEOI] 1 C(AC) changed after IOT 700300, 5202 D40
Check wiring between C40-] and B38-T
2573 KEO2 2 Keyboard flag not set, waited 5 seconds 5202 B38
RT11 C35
3120 KEO3 3 Keyboard flag did not clear after KRB 5202 B38
3201 KEO4 4 Buffer did not clear to 377 after a CAF. 5202 B34
AC = Contents of buffer 5202 B35
5202 B36
5202 B37
5603 C39
3467 ILLGAL 6 Spurious interrupt, Turn off device(s)
3743 ERR7 Keyboard flag should not be set.,
Press CONTINUE to ignore, or restart
from location 3700,
4037 PRHLT3 Program halt which occurs after contents
of input buffer are printed. Press
CONTINUE to re=execute,
4465 PRHLT4 Program halt fer routine which checks for

1.0 or 1,2 psec memory cycle time
immediately after loading program.

16
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TABLE 2 RESTARTING ADDRESSES

Test No, ADDRESS
Part 1
i Iltegal Instruction 100
2 Test for Flag Off 200
3 Set Flag With TLS 300
4 Clear Flag With TLS and TCF 400
5 Interrupt Test 500
) Character Set Test 600
7 Alphabet and Numbers 700
78 Test ) " #§ % & 1020
7C Test P () * +, 1036
7D Test » ./ @ 1; 1054
7E Test <=>%1[ 1072
7F Test 1t BELL 1110
7G Test Carriage Return 1126
7H Test Line Feed 1202
71 Test Space 1265
7J Test Right Margin 1362
7K Mechanical Werst Case 1500
Print Gutput Clock Time 1700
Part 2
] Hegal Instruction 2500
2 Set Keyboard Flag 2550
3 Clear Flag With KRB 3100
4 Clear Buffer to Ones With CAF 3150
5 Character Input Test 3300
6 Interrupt Test 3374 (Header)
3400 (No Header)
Print Contents of Buffer After Shift 3700
"Fast" 'Scope Mode Loop 4200

17
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JIITLE TTY=9
/POP-9 TTY DIAGNOSTIC

/PART 1., TEST TELEPRINTFR
/
/INTERRUPT ROUTINE
/
JARS
LOC 4
4
TORS
LOCAZR HLT
/
/
JTEST 1, I[LLEGAL INSTRUCTION
/
LLOC 149
TTSTH CAF
CLOF
LAv =7
DaC 13
LAW 391
780409
JMS STLL159
7S¢
SKP
JMF FLGERR
JMS SCUIPE
154 13
JMP TTST1+4
JMS SCaPfF
JME TTST?
JME TTST1+4
FLGERR JMS SCHPF
Fa1 HLT

JMP TTAT144
JEJECT

/INTERRUPT ON
[/70 STATUS

/AC =

/FTLLEGAL
/FLAG = @

/ERROR PATH

/SUCCESS PATH

/EXTT
/SCOPE

/TTY FLAG SET

TLLEGALLY

INSTRUCTION




TTY-Q PAGE )

terT e
SRy LLOC 2va
/TEST 2. TEST FNR FLAG OFF
Av 2040 1722100 TTST? JMS STL159 JWATT 157 ™%
v 201 700401 TSF JELAG SHOULD =& OF ¢
Jeone 600206 JMP OK?
AC2P3 102112 JMS SCOPF JERROR PATH
Pv2nd 749740 Fo? HLT /TTY FLAG ON TLLEGALLY
20205 6AR2A1 JMP TTST2+1 /SCOPE
PV 206 122112 0K?2 JMS SCNPF JCHECK FOR SCOPE MOUF
A 2AT 609300 JMP TTST3 /SUCCESS PATH
210 6RB201 JMP TTST2+1 /SCOPE
/
/
JTEST 3. SET FLAG WITH TLS
/
Be3ea LOC 3@
/
Qv 304 777763 TTSTA LAW ~-15
A3 PWanAL3 DAC 13
¢v 302 764215 LAW 215 JUSE CARRIAGF RETURN FOR QUTPUT
Ppe3N3 724406 TLS
We3ra 102144 JMS STL15w JWAALT 15@ MS FOR FLAG
gy 3U5 7AB4G1 TSF JELAG SHOULD BE SET
0e 306 6AM314 JMP EHR3 JERROR PATH
Wo3ey 4497173 152 13
310 671302 JMP TTSTZ4+2
pe31l 142112 JMS SCOPE /SUCCESS PATH
w312 bARAGE JME TTST4 JEXTT
Y313 YR JMP TTSTZ+? /SCOPE
A 314 102117 FRR3 JMS SCNPE JCHECK FOR SCi®8 MODF
0315 740740 £43 HLT JELAG NOT SET
UARE: 6NARPD JME TTST342

JEJECT
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/TEST 4, CLFAR THE FLAG WITH TLS AND TCF

/
ACLPR LLOC 420
/
0. 4ry 764215 TTS74 LAW 215 /SET FLAG TU START wITH
Wi4ey 774496 TLS
A0 4 T AART TSF /HATT FOR FLAG
Hi 4ip 3 AANAAD JMP -1
Ay 4004 TAAEDA TLS /TRY TO CLFAR FLAG
0 4ns 7GR TSF
A ars 57412 JMP 0Ka /FLAG CLEAREN OK WITH TLS
S G1T 142112 JMS SCHOPF
Wi a1 744247 £g4 HLT /FLAG NOT CLEFARED IMMENTATELY
2411 SR p4RN JMP TTS5T4 ZAFTER TLS
AL 412 10211472 0K4 JMS scner JCHECK FOR SOOPE MOUF
Wit413 741 AAR SKP
B 414 §2A4PR JMP TTST4 /SCOPE
N 415 7644215 LAk 215
Arate 7Aaa B4 TLS /SET THE FLAG FUR TCF TEST
A 417 7AA441 TSF SWATT FOR FLAG
a4 79 Hiryd17 JMP -1
AL 401 7AN4R7 TCF /JTRY 10 CLFEAR
N 429 72A4B1 TSF
A 403 EARGDT JMP OK4A /FLAG CLEARD OK W[Th TCF
A 424 12112 JMS SCNPE
S 405 74324 FR4a HLT /TCF DID NOT CLEAR FLAG
4826 614415 JMP 0K4+3 /SCOPE
N 427 142112 OK4A JMS SgnaPe /CHECK FOR SrQPE MODE
At 43 YY1 JMP TTSTS JEXTT
431 6711415 JMP (K4 +3 /SCOPE

JEJECT
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Pete
/TEST 5, INTERRUPT TEST
/
NS LLOC 578
/
P SR 200523 TTSTS LAC JMPS
Ars5el 240001 NAC 1
A 502 7RGANB4 CLOF
Bersal 703302 CAF
Wrsmea 767215 LAW 215
Qr5Ns 7ABA47P 10N /TEST FOR ILLEGAL INT,
PrBIN6 1722100 JMS STL150 /WATT 15@ MS
dr5n7 172112 JMS SCOPE /SUCCESS PATH
Q51 741230 SKP
9r511 6RABSRNR JMP TTSTS /SCOPE
A n12 279524 LAC JMP6 /TEST TELEPRINTER INT
g5t 240701 DAC 1
4v514 763215 TPINT LAW 215
Avs51% 7203472 10N
“r516 7728486 TLS /OUTPUT A CARRIAGE RETURN
4r517 172107 JMS STL150 JWALT 150 MS
4528 172112 JMS SCOPE JERROR PATH - NO INTERRUPT
Brsol 743740 £@5 HLT
NeBo2 600514 JMP TPINT /SCOPE
/
DUB23 613525 JMP5 JMP TLLINT
nvsP4 600541 JMP& JMP TSTFLG

LEJECT
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/INTERRUPT SFRVICE ROUTINES
/
205085 12110 TLLINT JMS SCaPF JCHEMK FOR SOQPE ™My
B bPh 741 4% SKP
W sn7 YL I JME TTRTS /SCOPE
Ay B34 J*AZ14 [OFS /REAG STATUS
AT NS 544467 AN[: (APUAAQN
Wi B3 74,1080 SZa /TEST FOR TELEPRINTE® FLAG
R JMP Fang JPRIMTER FLAG ON TLLFGALLY
di w34 10KRS JERROR FROM SPHRTIQUS (T
A 535 Fa5a HLT /AC = 1/0 STaTus
4536 O AR PR JMP TTSTS
beHR7 744240 £a58 HLT /TLLFGAL FLAG FROM PRINTFR
Ay Han HrARgR JMP TTSTS
/
N5 41 14721172 TSTFLG JMS SCHPF JOHECK FOR SCOPE MOOF
G54 741 7 SKF
Avsad hFA514 JMP TPINT /SCOPE
40544 789314 TOFS /READ 170 STATUS
Ao 545 544447 AND (420007
AvH46 742 0A0 S#4A
A5 47 A 2ignB R JMP OKS /SUCCESS PATH
wiTHRA 7rA%44 [ORS
A5 743447 FYse HLT /INTFRRUPT FROM NEVICE OTHFER
A BB 64y 514 JMF TPINT /THAN PRINTER, AC = |70 STATUS
G553 208 nKs LAC FasC-1 /SUCCESS
SLB54 G480t NAC 1
ABES FRA LAY 1OF /INTERRUPT OFF
9L 556 TAZIAD CAF
4557 154474 LAS
AUB6RA J4271 RTL
6t HEL 7411 a9 SPa JCHECK FOR LOGP on TFSTS 2-5
A SED 64 AP JMP TTST2 /LO0P
ABARZ OAAA AN JMP TSTh /ONLY FXIT

LEJECT
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/TEST 6. BASIC TEST OF COMPLETE CHARACTER SFT
/BELL CR LF
/PLACE ACS9 UP AND ACS 1@-17 SET Tn A SPECIFIC
/CHARACTER IF DESIRED, ACS1 SFT = LDOOP ON TEST

/
AV 6RYP LLOC 679
Air 62 A 192754 TST6 JMS CRLF
dr ol 777774 LAWK -4
W62 240623 DAC LOOPX /INITIALIZE LOOP COUNTER
DY 6V S 753704 LAS
A b6na 741100 SPA /CHECK FOR HALT
N 605 102274 JMS HLTST JHALT
Wy 606 504470 AND (44 /CHECK FOR SPECIFIC CHAR
AV 6PT 7447200 SZA
A 619A 5AA624 JMP PRSPEC /SPECIFIC
Ar61l 2421297 LAC DOTS6 /TOP OF CHAR TABLE MINUS 1
AL 612 249712 DAC 12
A 613 172274 JMS PHNOR
AL 614 75374034 LAS
BV 61 744240 RAL
Ar 616 741102 SPA /CHECK FOR LOOP ON TEST
410617 620601 JMP TST6+1 /LOCP
G629 440A23 1SZ LOOPX /TEST FOR 4 LINES
Ar 621 EVARR3 JMP TST6+3 /NOT 4 YET
A K22 HRAT AR JMP TTST7 JEXIT
/
B6er3 WAYADR LOOPX @
/
A2 624 777677 PRSPEC LAw -110
61625 Bwal1v16 NAC LINE ZINITIALTZE LINE COUNT
b 626 759404 LAS
wre27 741130 SPA /CHECK FOR HALT
4630 1227274 JMS HLTST /HALT
ArE3L 754734 LAS
b1 632 12117% JMS TLSSF /PRINT
A 633 441214 1SZ LIME /CHECK FOR 72 CHARS
Wi 634 6R2NE26 JMP =4
40635 102754 JMS CRLF /CR, LF
636 600624 JMP PRSPEC

LJEJECT
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LR

AV 716

AL TR
AL 753
M T754

DABT T
Aan714
2121 7%
A4 AP
17m2074
202129
A4 011
Ad1AL3
TEHRP4
SR4470
744740
741000
LAA772
777775
Ad1v17
12754
777775
Ba1716
777774
A41215
201712
141175
1A AR
121175
754204
74114%
1274
441415
HEAAT A4
441714
601764
75A7Q4
51344707
T4R370A
APPT LT
441717
AIPATHS
75074
74A7 1@
7411086
6#27 61
2eA711
441713
12054
AHirAT14

/TEST 7.
/

/
TTST7

GETNXT

PRINTZ2

CKLINE

TEST PAIRS OF CHARACTERS
LLOC 79

LAC JMSS
NAC GETNXT

LAC HURTA /JPRINT TEST7 ALPHARET ann
DAC 12 /NUMKRERS SET

JMS PHDOR

LAC NuUTSé JCHAR TABLF POINTER

NAC 11

DAL Te#P+1

LAS

ANDY (48 /JCHECK FOR SPECIFIC PAIR
S#A

SKP /SPECIFIC PAIR

JMS NEWRD

LAW =3

DAC ONTLNE /COUNTS 3 LINES

JMS CRLF /CH,LF

LAW -3

DAC LINE /COUNTS GROUPS PER LINE
LAW =1

DAC GROUP /COUNTS CHAR MFR GROUP
LAC TEMP

JMS TLSSF /PRINT FIRST

JMS ROTATY /POSTTION NEXT CHaAR,
JMS TLSSF /PRINT SECOND

LAS

SPA /JCHECK FOR HALT

JMS HLTST

1S2 GROUP /JCHECK FOR 16 CHARS

JMP PRINT?2 /NOT 16 YET

1S LIMNE /CHECKX FOR 3 GROUPS

JMP NOT3G /NOT 3 YFT

LAS

AN (470

S£a JCHECK FOR SPECIFIC PAIR
JMP O CETNXT+3 /SPECIFIC

1S7 CNTLNE JCHECK FOR 3 LINES

JMP NOT 3L /NOT 3 LINFS YET

LAS

RAL

SPA /CHECK FOR LOOP ON TEST
JME LOOP7 /REPEAT

LAC 11

DAC TE#P+1 JUPDATE POINTER STORAGE
JMS ORLF /CR,LF

JMP GETNXT /JGET A NEwW PALR

LEJECT
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PAGE

A 756
w756
A TRT
Wezey

Ar761
Ar762
vr763
D764
Av765
Av766
v 767
Vw7786
e 771

ATT2
40773
bv774
v 775
ACTT76
8777
B1any
1001
41042
218@3
V1904
hn1pas
41006
rrpe7
21¢12
721011

¥1012
#1613
w1914
w1815
A1416
w1917

5]

2h113
43211
109772
603717

777775
141017
6§ARB755
750734
504479
744200
603722
104772
6493727

WoRrAn
229711
544471
68B737
A41712
544472
741790
623772
2na714
544770
741490
624772
272215
D412
12427274
62172207

DaB239
2007204a
0WagrQY
Le223A
B2A*@3R
woeraa

NOT3L

LOOP7

NOT3G

JMSS

NEWRD

/
TEMP

GROUP
LINE
CNTLNE

LAC TEMP+1
DAC 11

JMS NEWRN
JMP GETNXT+3

LAW -3

DAC CNTLNE
JMP NOT3L
LAS

AND (479

SZA

JMP PRINT2-2
JMS NEWRD
JMP PRINT2-2

@A

LACH 11

SAD (212215
JMP CKULINE
DAC TE™P
SAD (242241
SKP

JMP# NEWRD
LAC GETNXT
SAD JUMSS
SKP

JMP® NEWRD
LAC HDR7R
DAC 12

JMS PHOR
JMP TSR

%
%
%
a
4
A

LEJECT

/RESTORE POINTER
/GET A NEW PAIR

/CHECK FOR SPECIFIC PAIR
/SPECIFIC PAIR
/GET A NEW PAIR

/CHECK FOR END OF TARLFE

/CHECK FOR START UF PUNCTUATION

JEXIT

/PRINT TEST PUNCTUATION SET



A1 d2aA
21Nl
ATBPP
@19 P3
utav4
ATPR25
A1B2E
W27
N 3A
EREVICEY
vt pE?
VW1AR3
ATy 34

ATERE
w1 ns7
¥ Y40
w1041
vitipdp
A48
1944
URRE )
146
147
w159
B1851
LR N7 e}

PR LN

9

1r2754
272736
A48
172274
1022v54
272163
Ja4AP1 ]
A41013
224711
41717
2¢14 35
A4AT714
HRATLH

671736

1227254
272241
R W
122274
112154
272164
vanit11
A41413
22" 11
Ae1717
291753
A44714
EAET15

671754

/

/TEST 78.
/

1578

/

RJUMP1

/

/

/TEST 7C.
/

TS7C

RJUMP2

TEST ¢+ " # %

JMS
LAC
DAC
JMS
JMS
LAC
DAC
nac

CHLF
PR7RH
12
PHER
CRLF
PuUNCT
11
TEAP+1

LAC= 11

DAC
LAC
NAaC
JMP

Jme

TEP
RJMP1
GETNXT
GeETNXT+1

TS7C

TEST ' () =

JMS
LAC
nac
JMS
JMS
LAC
DAC
DAC

CRLF
PR7C

12

PHNOR
CrIF
PUNCT+1
11
TE“P+1

LACH 11

DAC
LAC
DAC
JMP

JMP

TE+P
RJMP2
GETNXT
GETNXT+1

Ts70

JEJECT

%

&

/CR, LF
/7R

/CR,LF

/CHAR TABLE POJINTE®
/GET FIRST PaAIR
/SET RETUKRN FOR 7C

/EXTT

/GET FIRST PAILR

/SFT RFTURN FOR 70
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trtre

PAGE

A1A54
Y1455
®1e56
14857
A1E6N
d1d61
A1 A62
w163
#1164
41465
166
Y1967
ATAT70

B1671

81972
n1a73
n1974
“41e75
n1yv76
A1v77
71108
h1ie1
1102
N1123
V1144
w1105
81106

v11a7

14

122v54
212244
A40v12
1012274
112754
2722165
vaav11
441713
222711
3481912
2781271
d4d714
603715

671072

1n2n54
272247
24g71?
1722274
1427254
22166
B34a7211
841713
229011
241712
2721197
hnaa714
673715

671117

/TEST 70,
/
TS70

/TEST 7t
/
TS7E

RJUMP 4

TEST - . /

JMS CRLF
LAC PR7D
DAC 12

JMS PHNOR
JMS CRLF
LAC PUNCT+?2
NAC 11

DAC TEP+1
LACs 11

DAC TEMP
LAC RJMP3
DAC GETNXT
JMP GETNXT+1

JMP TS7E

TEST < = > 7 [\

JMS CRLF
LAC PR7E
DAC 12

JMS PHOR
JMS ORLF
LAC PUNCT+3
DAC 11

NAC TEMP+1
LAC® 11

DAC TEMP
LAC RUMP4
DAC GETNXT
JMP GETNXT+1

JMP TS7F
JEJECT

-

/CR, LF

/PRINT 7D
/CR,LF

/GFT FIRST PAIR

/SET RETURN FOR 7E

/CR, LF
/PRINT 7F

/CR,LF

/GET FIRST PAIR

/SET RETURN FOR 7F



IT¥-9

trt e

41119
1111
A1 112
411138
¢1114
41115
#1116
21117
wt12@
21121
$1122
w1123
w1124

41125

N1126
411727
w1130
#1131
A1132
£1133
A1144
21135
Y1136
44137

DAGE

11

I

nNeono
N
[l

N
~N WJi

NN b

>

440
1227274
142754
220167
PERYEE!
B41413
20011
Ad1 12
271125
244714
524715

oY
»

N

EV1126

1972754
22255
A4 712
162274
122754
777471
N4141?2
441713
TAAT 4N
171175

/TFST 7F.,
/
TS7F

/

RJUMPS

/

/

/TFST 76,
1576

ANOTHR

TEST 1 *

JMS
Larf
nac
JMS
JMS
LAC
Nac
nacC

CRLF
PRT7F
12

PHMR
CREF

PUNCT+4

1

TEMP+1

LACs 11

DAC
LAC

DAC GETNXT
GETNXT+1

JMP

JMP

TE#~MP
FJ4Ps

7576

LEFT ARROW

RELL

/CR, LF

/PRINT 7F

/GET FIRST PAIR
/SET RETURN FOR

TEST TARRIAGE RFTURN

JMS
LAC
DaC
JMS
JMS
Law
NAC
NAC
LAw
JMS

CRLF
PR7G
12
PHOR
CRLF
-177
TE“P
TE¥P+1
24
TLSSF

LEJECT

/CR, LF

/PRINT 7G

/=71
/INTIALIZE CHAR

/SPACE

CR, LF TFSTS

CUGUNTERS
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tree
21149 760317 ANTHRQO LAW 317 /0
21141 101175 JMS TLSSF
91142 758004 LAS
#1143 741100 SPA /CHECK FOR HALT
#1144 102074 JMS HLTST
21145 441012 ISZ TEMP /INCREMENT COUNT
81146 671140 JMP ANTHRO /PRINT ANOTHER O
81147 762215 LAW 215 '
21159 121175 JMS TLSSF /CARRIAGE RETURN
81151 1901175 JMS TLSSF
21152 7608330 LAW 330 /X
81153 101175 JMS TLSSF /X SHOULD APPEAR IN THE SPACE
81154 750004 LAS
91155 504470 AND (400
81156 740200 SZa /CHECK FOR SPECIFIC LINE LENGTH
81157 601132 JMP TS7G+4 /SPECIFIC
811692 441713 I1SZ TEMP+1 /DONE WITH TEST IF @
21161 741700 SKP
81162 601170 JMP 6 :
31163 441013 152 TEMP+1 /DECREMENT LINE LENGTH
81164 281213 LAC TEMP+1
81165 041012 DAC TEMP
01166 182054 JMS CRLF /CR,LF
41167 611136 JMP ANOTHR /NEW LINE
g117@ 758004 LAS
81171 740010 RAL
81172 741100 SPA /CHECK FOR LOOP ON TEST
21173 621132 JMP TS7G+4 /L00P
21174 681202 JMP TS7H /TEST LINE FEED
/
81175 gagaan TLSSF @
81176 720486 TLS
81177 708401 TSF
21282 601177 JMP -1
91201 621175 JMP# TLSSF

LEJECT



R

A1 222
VA
A8 244
ARy
AT206
LY 2T
A1214
Ar211
41212
412138
1214
A1 218
AT216
L1127
w1224
B 221
A3272
1223
1274
41225
#1226
P27
1223
11231
61232
#1238
234
£t 2485
RN
AT237
w14y
A4
Nt 242
PR R K
A1p44
At 485
St 2dh

PAGE

13

120154
212260
A4N212
122274
102754
750 A4
'\.3,;,1447(/‘
742297
61224
14112
141713
2A1764
A41714
441714
271714
544473
KhAL257
141175
777773
Ad1v 1A
1v21am
441 11A
641226
291713
743431
14121472
172454
44112
541247
754215
1#117%
7eaA4
54474
74 47 A
61224
441 1%
51217

/TEST 7H,
/
TS7H

LNFEED

INCR

TFST LINE FFED

JMS
LAC
DAC
JIMS
JmMS
LAS
ANT
SZA
JMP
NEv
n#gM
LAC
DAaC
[5%4
LAC
SAN
aMe
BEAS
LA
nac
JMS
157
Jmb
Lag
CMA
ar
JMS
[5#
JMpP
Law
JMs
[LAS
AN
S#r
JME
5%
JME

CHLF
Pea7H

17

bR
C=UF
(4,9
LNFEED+S

Te P
TE 4P +1
Mg A
TE 4P +Y
TE*P+2
Te MP+2
(272
I JnPLF
TLSSF
-9
bINE
ST 15y
LITE
L -0
Dy

P
SiE
Fep

¥

1

HN) T Y

.
14
[N
(4

P FED+S

Te P41
LNTEFRD

JEJECT

/CR, LF

JERIMT 7H

JOHECK FNR SPECTF I
/SPECTIFIC

JINITLIALIZE CUUNTERS

NUMBE R

/DONF 1 LODP 1F FLUAL
JUHECK LOOP 6N TEST

f+
/PRINT NUMKEEFR

/CR,LF
/00UNT LINE FEFOS

/CHECK FOH SPECTT IS
/ERPECIFIC
ZINCREMENT COun
/MATN LOOP

YUMBFR



TTY-9

tete

w1247
01258
01251
1252
#1253
21254
1255
1256
y1257
1260
V1261
01262
81263

81264

PAGE

14

764334
191175
750004
741180
142074
760212
121175
6M1235
750004
740010
741100
601213
601265

Boa26n

FEED

LOOPLF

N260

LAW 334
JMS TLSSF
LAS

SPaA

JMS HLTST
LAW 212
JMS TLSSF
JMP INCR
LAS

RAL

SPa

JMP LNFEED-4
JMP TS71

26¢
LEJECT

/SLASH
/CHECK FOR HALT

/HALT
/LINE FEED

/CHECK FOR LOOP ON TEST

/TEST SPACE



ITy-a

R

DTS
A Z“f)
Ar1267
vl 27/’
G271
A1 272
+ 273
21074
nt27h
At T74
1277
AT S0 A
41371
w1302
PAREREZIN
A1 304
K1
Bt 3v6
S 807
ZAINS N
41311
A1 312
21513
A1514
21315
#1316
A1 817
A 30N
ST
RN
A 423
A1 g'/4
2325
0376
ar 327
AN INY
61331
41532
AT SRS
At 834
4 gRS
£ 836
A1 337
A1 540
#1341
s 540
41543
#1344
41545
A1 546

NS

PAGE
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122754
2A2763
A4NT71?
1R2274
777777
A4l 1A
1727594
254474
341713
777735
Ad1r14
241713
1™1175
192765
141175
7507424
741120
172174
441714
APL 322
76A21H
L1175
121175
750054
S 447%
741734
741490
141712
2717172
241361
At AH7
7440 21
#h41417
764537
441717
671347
1211758
7601215
171175
1721175
754704
741120
142074
750734
514470
744200
671221
441172
44117
671221

/TEST 71,
/
TS71

SPAOH

RESTRT

SPACHT

TEST SPACF

JMS
LAC
NAC
JMS
LAK
nat
JMS
LLAC
NDAC
LA
NAC
LAC
JMS
JMS
JMS
LAS
SPA
JMS
1S7
JMP
LAK
JMS
JMS
LAS
AN
S#a
SKF
Fas
LAC
SAl
JMP
CMA
nDacC
LAw
[S7
JMP
JMS
LAWK
JMS
JMS
LAS
SPA
JMS
LAS
AN
SZA
IMP
[S#
154
JMP

CrILF
PRrR71
12
PR
-1
LIsE
Rt F
(31724
TEwP+1
~43
TEMP+2
Te#P+1
TLSSF
RUTATO
TLSSF

HLTST
TEAP+2
SPaAQK
z1»
TLSSF
TLSSF

(440

Te P
Teap
ONELe
LUNPSP

CTLNE
LRI
CNTLNE
SPACF
TLSSF
21
TLSSF
TLSSF

HLTST
(419
FESTRT
Tevp

TE“P
RESTRT

LEJECT

/CH,LE

/PRINT 71

JINTTIALTIZE LINE COUNT
/SPACE, @

/=36

/PRINT SPACE, 0
/ROTATE 9 RIGHT

/CHECK FOK 77

/DONF WITH SPACE, 4
/CARRIAGF RETURN

JCHECK FOR SPECTFIN ~QUNT
/SPECIFIC
ZINTTLALTAF rOUNTE

/JCHECK FOR 71 CHAKS
JCHECK FOK LNOP ON TFST
/X

/PRINT X wHEN 2
/PRIMT X

/CARRIAGE RETURN X 2

JOHECR FOR SPECIFIC COUNT
/SPECIFIC
/INCR SPACE COlNT 1Y 2



TTY-9

tere

21347
813509
31351
01352
21353
21354
71355
81356
21357
21360

21361

PAGE
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760240
1e1175
681326
441016
621273
750004
740010
741100
621271
691362

200110

SPACE

LOOPSP

ONE1l@

LAW
JMS
JMP
I1S#
JHP
LAS
RAL
SPA
JMP
JHMP

110
LEOT

240
TLSSF
SPACNT =1
LINE
TS71+6

TS71+4
TS74

/SPACE

/CHECK FOR 1 LINE
/00 ANOTHER LINE

/CHECK FOR LOOP ON TEST

/L00P
/TEST RIGHT MARGIN



Ty g

BN

N

<=

1362
“3563
RERRON:)

1365
2566

367

1879

371

377
1473
© 374
t 37>
1376

N

377

T4e0
1401
402
R RTANY
Y44
T4V 5
PR R oY

car7
41y

411

st 412
11413

N

414

1415

-

a

416
417

CAZY
T4ll
140y

1425

424
475

PAGE
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192¢54
PP2P6A
A 17
192274
102254
777774
A41v17
777673
441715
7AAP 47
171175
441715
601374
764275
121179
T6A3X17
121178
760257
121175
761334
11117%
1727254
441717
611427
752774
744012
7411940
671365
754724
741144
142774
ALT1THRA2
VAT ¥
741194
122774
6v 1371

/PDP-9 TTY
/
/TEST 74,

TEST - TAPE 2

TEST

21GHT MARGIN

/PRINTEU DATA SHuULUL EGUAL =0X FOR 772 CHAR, LINt

/= B / N EQUALS > 72,

/
TS74

SPACAS

CKHLT

JMS
LAC
NAC
JMS
JMS
LAW
NAC
LAW
DAC
LAWK
JMS
[S7
NEIS
LAW
JMS
LAW
JMS
LAW
JmMs
LAW
JMS
JmMS
1S7
JMp
LAS
RAL
SPA
JME
LAS
SP &
JMS
JME
LAS
SPa
JMS

JMp

CRLF
PR7Y
17
PHIR
MKl F
-7
CNTLNE
-17'2
Gr YR
24"
TLSSF
GRIOUP
-7
275
TLSSF
317
TLSSF
257
TLSSF
334
TLSSF
CRLF
oNTLngE
K<L T

LEJECT

ANY QOVERPRINT EQUALS < 77
/CR, LF
/PRINT 7J
FINITIALTZF t1~8 COuUnT
JINITIALTZF SPaCF nUUNT
/SPACE
/CHEMK FOR 69 SPACFS
/=, IN POSITINONS 7¢ AMND 71
/0 POSTITION 71
// POSTITION 72
/NSHOULD OVERPFERINLT 7¢

/CR,LF
JCHECK Far 2 LINES

/CHECK FOR LOOP On TF5T
/Lagp

JHALT
/TEST MECH, WORST £ASt

/HALT
/NEW LINFE



TTY-9

tete

PAGE

81426

w1509
21528
01581
21502
81583
31504
#1585
B15@6
81587
21514@
81511
¥1512
¥1513
41514
41515
81516
81517
21520
81521
N1522
¥1523
21524
#1525
A1526
¥1527
21538
41531
21532
#1533
41534
41535
81536
81537

18

an447a

182754
2082271
949012
182274
182054
750084
742010
7411090
601540
204475
941012
777775
241017
777734
341016
758004
741100
192874
18157¢@
201412
244476
841312
441016
601522
#41212
162054
441017
6081515
201412
244476
241012
601513

/TEST 7K,

MECHANICAL WORST CASE
DOWN FOR MODEL 33

/ACS2 UP FOR MODEL 35,
/AC3-17 CONTROL PRINTING SPEED

/MODEL 33 WORST CASE IS

/MODEL 35 1S

/

TS7K

PRNT33

¥

LEFT ARROW W /

[ QUESTION MARK C
.SPACE 2

.LOC 1508

JMS
LAC
DAC
JMS
JMS
LAS
RTL
SPA
JMP
LAC
DAC
LAW
DAC
LAW
DAC
LAS
SPA
JMS
JMS
LAC
X0R
DAC
[S?
JMP
DAC
JMS
1S#
JMP
LAC
XOR
DAC
JMP

CRLF
PR7K
12

PHOR
CRLF

MONL35
(337247
TEMP

-3
CNTLNE
~44
LINE

HLTST
PRNTWC
TEMP
(160160
TEMP
LINE
=5
TEMP
CRLF
CNTLNE
PRNT33
TEMP
(160160
TEMP
PRNT33-2

JEJECT

/CR,LF

/PRINT 7K

/CHECK FOR MODEL 33 OR 35
/MODEL 35

/CHAR, STORAGE
/INITIALIZE LINE COUNT

JINITIALIZE CHAR,COUNT

/CHECK FOR HALT
/HALT
/PRINT 2 CHARS

/CHECK FOR 72 CHARS

/SAVE DATA
/CR,LF

/CHECK FOR 3 LINES
/NOT 3 YET
/REVERSE CHAR SEQUENCE



iTy-o

trte

A1549
¢1541
#1542
A543
B1544
A1545
A1546
At547
CREY

A1573
[ 574
(1575
A1BT76
yrh 77
A1 e
41601
A1AR?
A1ERS
A16end
C160S
G1evé
vt 607
61614
Y1611
V1612
Y1613
1614
w1615
1616
1617

PAGE
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204477
241017

777775

A41217
777734
AL1V 16
754744
741199
172074
QB2
1410579
231912
244590
B4171°2
441716
621552
h41017
1722254
441117
671544
201112
244542
241v12
65721542

AR Q0
754¢04
5904501
743291
241713
441413
AMM15 7%
2niet12
728485
724481
671A71
1722765
f41714
7591444
574501
7427914
4417213
441713
671611
271014
720446
724401
61615
621574

MODL35

PRNT 35

/
PRNTHWC

LAC
NAC
LAW
DAC
LAW
DAC
LAS
SPA
JMS
Laf
JMS
LAC
XOR
DAC
1S%
JMP
DAC
JMS
157
JMP
LAC
XOK
DAC
JMP

A

LAS
AND
CMA
DAC
[S2
JMP
LAC
TLS
TSF
JMP
JMS
NAC
LAS
AND
CMA
DAC
157
JMe
LAC
TLS
TSF
JMP

(333247
TEMP

-3
CNTLNE
-44

L INE

HLTST
TEMP
PRNTWC
TEMP
(8300392
TEMP
LINE
=5
TEMP
CRLF
CNTLNE
PRNT35
TEMP
(N30037
TEMP
PRNT35-2

(77777

TEMP+1
TEMP+1
=1
TEMP

.1
ROTATY
TEMP+2

(77777
TEVP+1
TEMP+1

-1
TEMP+2

.1

JMPe PINTWE
JEJECT

JINITIALIZE LINE COUNT
JINITIALIZE CHAR COAUNT
/CHECK FOR HALT

JHALT

/PRINT 2CHARS

/CHECK FOR 72 CHAKS

/NOT 72 YET

/SAVE DATA

/CR,LF
/CHECK FOR 3 LINES
/NOT 3 YET

/REVFKSE CHAR SEQUENCE

/SPEED CONTROL

/FIRST CHAR

/SPEFD CONTROL

/SECOND CHARACTER

JEXIT




fTY-9

trte

w17¢¢

3170@
21701
By1702
#1703
B17¢4
A17e5
w1786
w1707
#171¢
w1711

81712
01713
w1714
81715
w1716
@41717

81723
¥w1721
d1722
11723
1724
41725
21726
81727
w1730
841731
1732
$B1733
31734
#1735
41736
81737
21748
21741
R1742
841743
#1744
w1745
01746
01747
w1750

PAGE
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192054
141216
760215
700406
743401
691787
601711
441716
671704
281416

74221
740710
841016
191720
121751
601701

B3¢B200
142014
442004
442015
201¢16
041212
744000
362415
740400
621735
41212
442014
601726
202914
341264
262034
201812
341716
222015
542022
741000
601721
202023
842215
621720

JCALCULATE TTY OUTPUT CLOCK TIME IN MSEC,

/

.LOC 1740

/
JMS

THEAGN NZM
LAW
TLS
TSF
JMP
JMP

TIME [S2
JMP
LAC

RTL
Ral
DAC
JMS
JMS
JMP

/

/

/BINARY TO DECIMAL ROUTINE

GODEC @
DZM
157
182
LAC
DAC

SUBAGN CLL

CRLF
L INE
215

TIME
L+ 3
LINE
. =4
LINE

LINE
copEC
OUTMS
TMEAGN

PCU
TARLE
PWRTEN
LINE
TEMP

TAD# PWRTEN

SNL
JMP
DAC
182
JMP
DONCON LAC
Tal

DONCON
TEMP
PCW
SURAGN
PCW
N26@

DAC+ TABLE

LAC
DAC

TEMP
LINE

LAC® PWRTEN

SAD
SKP
JMP
LAC
DAC

PWRTEN+S

GONEC+1
PHRTEN+6
PWRTEN

JMPs GODEC
LEJECT

/CLEAR LOOP COUNTER
/USE CARRIAGE RETURN
/SELECT PRINTER
/START 8 USEC LOOP

/CONTENTS OF LINE = NO, OF
/8 USEC LOOPS BEFORE FLAG SET

/MULTIPLY RESULT BY 8
/T0 GET TOTAL USEC,
/CONVERT TO DECIMAL

/L00P

/CLEAR PARTIAL CONVERSION WOR™
/INCR ADDRESSES

/BINARY
/SAVE

/SUBTRACT ONE POWER OF TEN
/DONE ONE POWER IF LINK = @

/SAVE RESULTS
/INCREMENT PARTIAL CONVERSION WORD
/SUBTRACT AGAIN

/MAKE ASCII
/STORE

/SEE IF CONVERSION COMPLETED
/DONE
/SUBTRACT NEXT POWER OF TEN

JEXIT



T1v-¢ PAGE 21

L O A 4
/PRINT OUTPUT TIME IN MSEC
/
11751 APNAPP QUTMS A
F1TR2 2v2r12 LAC TARLE+6
s17E3 A4PV P4 NAC TARLF
A1 754 447224 [S# TaubLfF
117585 22744 LACe TABLE
w1756 441712 NAC TE~P
W1 757 542412 SAL TARLF+A
AMTeR 6721773 JMP O PRTMS
A1 7A1 202734 LAC TARLF
vt 762 242713 SAD TarLF+7
B17A3 621767 JMP, +4
A1 764 2v1 112 LAC TEMP
M1 TES 11175 QUTPRT JMS TLSSF /PRINT
w766 671754 JMP OUTMS+3
U767 7603256 LAW 256 /PERION
A 778 121175 JMS TLSSF
1771 2212412 LAC TEMP
Ar772 621765 JMP OUTPRT
A TTD wavrpa PRTMS DAC TARLE
w1774 20PN 24 LAC MSEC
A1775 A4 2172 NAC 12
4776 102274 JMS PHOR /PRINT MSEC
A1 777 1902754 JMS CRLF
AA0 A 752704 LAS
AYQE 1 741149 SPa /CHECK FOR HALT
A 182774 JMS HLTST /HALT
RORVIER 621751 JMPs QUTMS
/
o4 Dr2 04 TABLF .
L s ARR AR @ /108 X
AUER ACH QR 7 /TEN K
AL QP7 ARAT A 7 /THOUSANDS
21 d EA ? /HUNDREDS
aridll LS TAR & /TENS
ALQ2 AN27P4 TARLF
OB 3 AOPELR TARLE +4
A AN AR PCw ?
/
AL 1B A2 15 PWAKTEN
V16 4749547 47454y /=10000Y DECIMAL
Aeat7 754360 754360 /~10¢%  DECIMAL
a" A7 7747364 776036 /-1@a¢g DECTMAL
APl 777/34 777634 /=10 DECIMAL
A2 777766 777766 /=10 DECIMAL
423 SA2ULS PWRTFN

LJEJECT




TTY=-9q

L

w824
nw2@2%
w26
@ @27
#re3a

wee3l
v2p32
6033
B7934
Bze35
vw-936
nwr937
42040
w2041
“weg4a2
V7043
BeR44
¥rp45
472046
87047
07059
7051
4852
AZR53

PAGE
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Bp2424
31524
385323
256303
yannen

760215
1417216
703406
720481
7417200
622744
500702
508090
7407208
441716
602734
291216
744030
742710
742419
241216
171729
121751
6227231

MSEC

ALTIM

315240
395323
256383
pEOOA0

LAW 215
DZM LINE
TLS

TSF

SKP

JMP L, +6
AND
AND
NOP
ISZ LINE
JHMP ALTIM#3
LAC LINE
cLL

RTL

RTL

DAC LINE
JMS GODEC
JMS QUTMS
JMP ALTIM
LJEJECT

= 2

/CLEAR LOOP COUNTER
/START 16 US LOQP

/CONTENTS OF LINE = NO. OF
/16 US LOOPS BEFORE FLAG SET

/MULT RESULT BY 16

/CONVERT TO DECIMAL

/REPEAT



ITy-aq

L 2 B 4

AT 54
L0 AR5
A5 6
A8 7
L8639
nreE61
A0N62
AL P63
w64

ATRED
G066
20067
arn7e
W71
472
Bre73

4074
AL P75
76
A 877

ar1Ce
v 1?1
Ar102
wel1ed
G114
N 185
v 106
AV107
119
G111

dr112
Ar113
V114
42115
42116
4117

FAGE

73

ARACGR
764715
TAAARE
724431
612757
542463
5722754
Tea212
6722056

GRe70Q
742220
742020
742020
742020
74@220
522+ 65

vwapran
744040
754434
622774

A0APAR
777750
P40 65
774002
242254
442v54
612105
442265
602123
622100

ANAAR
750704
743717
741100
442112
622112

/JCARRIAGE RETURN, LINE FEED

/
CRLF [
LAk 215
TLS
TSF
JMF -1
SALD L, +2
JMP# CRLF
LAW 217
JMP CRLF+2
/
/
/ROTATE 9 RIGHT
/
ROTATY @
RTR; RTR: RTR
RTP; RAR
JMP#® ROTATO JEXIT
/
/
/PROGRAM HALT FOR ALL SUR-TESTS
/
HLTST ¢
PRHLT1 HLT
LAS
JMP# HLTST /CONTINUF
/
/
/158 MSEC STaALL
/
STL15¢ 1%
LAW =3¢
DAC FOTATY
LAW ~47280
DAC CKLF
1S4 CRLF
JMP -1
1SZ ROTATO
JMP -5
JMPs STL15BA /EXTT
/
/
/CHECK FOR SCOPE MODE
/
SCOPE 7
LAS
RAL
SPA /1 = SCOPE
152 SCOPF

JMP# STQPE
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LEJECT



Jr-0

1P
dr1ed
Vele?
1128

A-175
471726
4127
A1 3¢
AL 131
VAR
7133
AL 144
40135
20136
A1 37
Ar140
7141
hr1472

#7143
Ar144
47145
4,146
A147
A01He
Ar151
AL1R2
AP153
de154
S 158
4106
AR 7
AL1R A
Ar161
SRR

4163
AL164
165
2166
11k 7

vre17¢
1171
dr172
22173
AL174
w175

~AGE

25

4n212¢
332341
3P4203
INKIBB
3143047
512311
314313
316315
$P%317
322521
304323
$26325
334327
332331
261267
263262
265764
267766
271772

242241
244243
246245
254247
252751
254253
2567258
329257
273272
275274
277276
334233
346335
2073237
21271¢%
APETHR

aAr2142
A2145
Je2150
HA2153
GH215A

422377
212715
575324
324323
267240
CAATSA

/CHARACTER TABLE FOR TEST 6

/
DOTSA

TST78

T8T7C

TST7DH

TST7¢€

TST7¢

PUNCT

/
/

3Rz 301

317327

316315;

3243233

332331

265264;

242241

25¢247;

2962553

2752743

3363355

Aprany

TST7R-1

TST7C-1

TST70-1

TST7F -1
TST7F -1

/HEANER 74 TEXT

/
HOK7A

212215

267242,

3943¢ 3

312311

22103173

326325

261268,

267266

244243

252251

390257

2772763

207337

35324

2402563

3n630H

314313

322371

33n327

263262

27127%

246245

254253

273272

334333

212215

324323

3R124yv

/P HT%E

/() e+,

/- /@t

/<=>70N

/1t LEFT ARROW,

BELL,

CR LF



fTY-9

PAGE

w2176
w2177
wr22pu
37201
Wwr202
pr2¢3
wree4d
Ar205
nwe2e6
w27
ne21e
Jr211
7212
82213
Br214

vr21s
nr216
we217
Br228
w2221
wr222
wo2223
grozé
Be225
wr226
we227
B2239
2231
br232
W2233
We234
07235

w2236
Br237
Br249
pe241
6r242
B2243

26

3n1240
320314
321310
3n53a2
240324
316301
249304
325316
3n2315
322305
240323
325323
240324
21221%
Q30060

Bp221%
212215
IR5324
324323
267240¢
2563072
240240
3253207
IN3316
325%24
324301
317311
240316
325323
240324
212215
202000

Be2236
3n2267
easage

w2241
33267
nognea

321314;
240324,
3253163
240323
212215
/
/

/HEADER 78 TEST
/

HDR78B .
2122153
2672493
3253233
324301 ;
345323;
Aure0o

/

PR7B .
332267
pACARG

/

PR7C .
303267
BEeooo

LEJECT

3013193

3163013

3923153

385323

APe200

3053243

2563023

303316

3173113

249324

/7R

395302

240304

322305

240324

324323

240240

325324

240316

212215



Py -u

A
a4
4T ean
246

47
A
v A

vzh?2
21 2R3
SR A4

4 PR5
A
P87

SRR
A6
w2 E?

v 263
10264
r26%

W

P PR G
SedRT

B2 7

w271
2L 2T
A 278

M 274
2275
Sr276
w277
AL 300
Zax 158
w302
A3 3

FACGE

27

A2 44
347267
AT

SpE2747
305267

S AN

Ar2252
324247
Wi AR

2427585
807967
AAAY A

ANV AR
14267
QAL PR

2763
311267
CAPRZA

win2rbh
312767
PEOLL Y,

402271
313267
BEAEAM

AR RR
224719
741700
622774
121175
1027A%
1¥1175
6*27275

PR7D .
3n4267 /70
ANV ARY
/
PR7E
I3nz2e7 /i
FApaAr
/
FR7%
/e
/
PR7G .
IPT AT Yarte
pACAry
/
PR7H .
310267 17
"By
/
PR71 .
3117267 /771
oAy
/
PR7J .
12287 ’74d
P
/
PR7K .
3122+7/ /7K
RACRGY
/
/JHEANER ROUTINF
/
PHI K 2
LaCcs 12
SNA
JMPR Pk
JMS Ton5F /PRINT
JMS ROTATG
JMS TLSSF JBRINT

JMF PHIR+1
JEDT

FIRST

SFCOND
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/

/PNDP-9 TTY DIAGNOSTIC -~ PART 2
/TEST KEYBOARD

/TEST 1, ILLEGAL INSTRUCTION

/
AL5@0 .LOC 2500
42500 192054 KTS1 JMS CRLF
wr2s5a1 760261 LAW 261
Ar502 12117% JMS TLSSF /PRINT 1
Vo503 777772 LAW 14
Nes5e4 241012 DAC TEMP
42505 723307 CAF
A-506 756700 CLA /AC = @
a-5@7 70039¢ 700300 /ZTLLFGAL 107
Ar512 740200 S£A /AC = @
aArsit 602520 JMP AC#N /ERROR PATH
Nr512 182180 JMS STL158@
47513 7008301 KSF /FLAG SHOULD BE CLEAR
Wr514 Y LYK JMP 0OKS1 /SUCCESS PATH
D7515 1721172 JMS SCOPE
wr516 74304¢ KERLA HLT /ERROR, FLAG NOT CLFAR
We517 602585 JMP KTS1+5
ar529 172112 ACHN JMS SCOPE
42521 7403749 KE®1 HLT /ERROR., AC NOT 9
47522 622585 JMP KTS1+5
A7523 441012 OKS1 [S# TEMP
D524 67A2525 JMP KTS1+5
hr5e5 1A211? JMS SCOPF
M7526 6A255¢ JMP KTS2 /EXIT
hArv27 6722503 JMP KTS1+3 /SCOPE
/
/TEST 2. SET KEYBOARD FLAG
/
Ae554¢ ,LOC 255@
Hrssy 12254 KTS?2 JMS CRLF /CR,LF
42551 768262 LAW 267
dr552 191175 JMS TLSSF /PRINT 2
nr553 122754 JMS CRLF
4554 204212 LAC PRSKFY
A-5855 240M12 DAC 12
¥r556 182274 JMS PHNR /PRINT PRESS A KEY
ness7 192254 JMS CRLF
/
A2560 723342 CKFLG CAF /1/0 POWER CLEAR
87561 777742 LAW =34
Arv62 241716 DAC LINE /INITIALIZE S SEC COUNT
Ur563 708301 KSF /WATT FOR FLAG
Ar564 741700 SKP
Br565 602574 JMP 0OKS?2 /SUCCESS PATH
Br566 102100 JMS STL158
Pr5€7 441716 1SZ LINE /CHECK FOR 5 SEC
a-57@ 6722563 JMP -5
wrs71 1m2112 JMS SCNPE /NO FLAG, CHECK FOR SCOPE MODE

JEJECT



iTy-q

Tt

ATB72
573
20574
29575
w576

HL1nd
HELON
P16l
AL102
AL1n3
A1 4
AA1e5
54106
A1y 7
110
20111
45112
113
4114
M4115
AT116
4117
A172@
44121
AP
42173

FACE

29

744749
625 6N
172112
603100
6N2560

10054
764263
101175
162v54
2142172
Aapr1?
102274
102754
7TA3302
720321
673111
77AR312
720301
613121
19421172
7407407
673116
162112
6731510
673119

KE#2
0KS2

/

/

/TEST 3.
/

KTS3

CLRFL

KER3

0KS3

HLT

JMP CKFLG
JMS SCnPE
JMP KTS3
JMP CKFLG

CLEAR FLAG WITH KKR

LOC 3140
JMS CKtF
LAW P63
JMS TLSSF
JMS CRILF
LAC PRSKEY
DAC 12
JMS PHOR
JMS COrFLF
CAF

KSF

JMP | -1
KRR

KSF

JMP 0OKS3
JMS SCNPE
HLT

JMP CLRFL
JMS SgGPF
JMP KTS4
JMP CLRFL
LJEJECT

/NO FLAG, WAITED 5 SEC
/CHECK FOR SCUPE MNDE

JEXIT
/SCOPE

/CR,LF

/PRINT 3

/PRINT PRESS A KFY

/1/0 POWFR CLEAR

/ZWILL LOOP UNTIL FLAG SETS
/READ, CLEAR FLAG

/SHOULD NOT SKIP

/SUCCESS PATH

/JERROK, KRB DID NOT CLEAR FLAG

/CHECK FOR SCOPE MODF
JEXIT
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tere
/TEST 4, CLEAR BUFFER TO ONES WITH CAF
/
02150 .LOC 3154
V3150 102¢54 KTS4 JMS CRLF /CR,LF
¥3151 760264 LAW 264
¥3152 101175 JMS TLSSF /PRINT 4
03153 182054 JMS CRLF
#3154 703302 CAF /1/0 POWER CLEAR
93155 708312 KRB
93156 544040 SAD TH77 /MUST = 377
#1157 7410080 SKP
#3160 603174 JMP ERR4
#3161 204212 LAC PRSKEY
#3162 240012 DAC 12
#3163 192274 JMS PHOR /PRINT PRESS A KEY
23164 102054 JMS CRLF
¥I165 700301 CLRBF KSF
$3166 603165 JMP -1 /JWAIT FOR INPUT
33167 700312 KRB /READ, CLEAR FLAG
23170 703302 CAF /1/0 POWER CLEAR
¥3171 7008312 KRR
83172 544740 SAD TH77 /MUST = 377
93173 603203 JMP 0KS4 /SUCCESS PATH
23174 041012 ERR4 DAC TEMP
93175 162112 JMS SCOPE /CHECK FOR SCOPE MODE
93176 741000 SKP
$3177 683165 JMP CLRBF /SCOPE
23200 201212 LAC TEMP
az201 740040 KED4 HLT /AC = CONTENTS OF BUFFER
Az202 603165 JMP CLRBF
23203 192112 0KS4 JMS SCOPE /CHECK FOR SCOPE MODE
23204 741700 SKP
03205 603165 JMP CLRBF
W3206 750004 LAS
vE207 742010 RTL
23210 741100 SPA /CHECK FOR LOOP ON TEST 2-4
03211 602550 JMP KTS2 /L00P
03212 162754 JMS CRLF
#3213 768317 LAW 317
03214 181175 JMS TLSSF
02215 760313 LAW 313
23216 141175 JMS TLSSF
23217 102054 JMS CRLF
73220 740040 PRHLT2 HLT JEND OF LOGIC TESTS

/PRESS CONTINUE FOR
/INSTRUCTIONS FOR TESTS
/OR SET ADDRESS SWITCHES TO 33@¢
/AND PRESS START
/70 OMIT INSTRUCTIONS

LEJECT
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tete

nr221
HAR222
A22723
w2224
n225
AR226

NRIN0
55300
42321
NRIE2
hA43n3d
A3304
Hwr3es
AX306
ARIP7
V3310
43311
43312
Ns5313
43314
NWx315
A316

w2317
nw23ea
M3321
W3322
w2323
A33?74

ni325
42326
nx327
Ni330
Ax331
n2332
nx333
WX334
A32335
3336
#x337
w2349

PAGE

31

102754
2M4222
4av12
172274
122754
623307

102454
777752
41716
750004
741100
12074
141012
7040321
7410400
613317
4419212
603307
1029254
103341
603300

2045972
2417213
700312
0wan772
723312
543772

673330
172154
673354
441713
6n3323
200772
111175
760240
171175
441716
673303
60330

~N N

/TEST 5.
/ACS @ uP

KTS5

WATT

/
CHEKIN

CHECLK

JMS
LAC
DAC
JMS
JMS
JMP

KEYBOARD CHARACTER

CRLF
HDORS
12

PHOR
CRLF
KTSS

= HALT TEST

.LOC 3300

JMS
LAW
BAC
LAS
SPA
JMS
DZM
KSF
SKP
JMpP
15¢
JMP
JMS
JMS
JMP

LAC
DAC
KRR
DAC
KRR
SAD

JMP
JMS
JMP

152

JMP
LAC
JMS
LAW
JMS
157
JMP
JMP

CRLF
-25
LINE

HLTST
TEMP

CHEKIN
TEMP
WALT
CRLF
NOTHN
KTSS

(~3523a
TE4P+1

NEWRD
NEWRD

. +3
CRLF
ROCLK
TEMP+1
CHECLK
NEWRD
TLSSF
247
TLSSF
LINME
KTS5+3
KTS5

JEJECT

/CR,LF

/PRINT HFEADER AND INSTRUCTIQNS

INPUT TEST

/CR,LF

/CHECK FOR HALT

/INITIALIZE TIMER

/GOT AN INPUT

/TIMFD OUT - WAITED 7 SECS
/PRINT NO INPUT

/REAN BUFFER

/SAVE DATA

/READ AGAIN

/STALL AND CHECK THAT
/TT1 CLOCK STGPS

/TT] CLOCK DIDN'T STOP

/PRINT CHARACTER REC'D
/SPACE

/CHECK FOR 63 CHARACTERS
/GO TO TOP OF LOOP+3
/TOP OF LOGP




ITY-9

trte

A2341
Bwx342
Ax343
nr344
2345
nr346
Ri3a47
hnx3sa
B3351
N335
B3353

N3354
A3359
nx356
¥ir357
AR3I60
¥r361

PAGE

32

03"
204256
Bape12
754184
740100
603351
1082074
6033384
142274
102054
623341

27”4264
249212
182274
182754
703382
603340

/PRINT NO INPUT

/
NOTHN

/

@

LAC NOINP
DAC 12
LAS

SMA

JMP e
JMS HLTST
JMP KTS5
JMS PHDR
JMS CRLF
JMP# NOTHN

/CHECK FOR HALT

/HALT

/PRINT NO INPUT

/PRINT CONTENTS OF BUFFER CONT'D SHIFTING
/AFTER FIRST READ

/
BOCLK

LAC NOSTOP
DAC 172

JMS PHNOR
JMS CRLF
CAF

JHP KTS5

JEJECT

/PRINT

INFORMATION
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trte

Mi374
Vw1374
Ywa375%
Nr376
$6*377
6409
Jr401
AX4Rp2
2403
HX4¢4
4xa¢s
A24p6
V¥e40n7
w410
ni411
45412
W3413
3414
W2415
We416
“r417

Br4a29
Ar4,1

Hr472
w43
14424
dR475
N1426
nr427
%5430
vit43q
AT43?
46433

A%434
3435
47436
nx437
N244p
D441
72442
11443
83444
#1445

PAGE

33

132754
204320
242217
122274
112454
773207
d4a1¢12
2h4447
49111
162711
441412
6n3485
274447
240711
102254
244503
Na3ra1
27245034
@apep?
777772
A41014
274217
Qa1
7723392
173434
7537204
741100
122774
4411116
623421
1r2v54
63417

waavan
223741
2410172
741200
623434
173446
201712
1727265
173446
673435

/TFST 6.,

/TYPE ANY LENGTH MFSSAGE,

KEYRB

/WITH CTRL D.
/VERIFICATIONM

/ACS 0 UP
/

KTS6

PHRASE

/
TTYOUT

= HA

LL0C
JMS
LAC
DAC
JMS
JMS
LAW
DAC
LAC
CAC
NéMx
1S72
JMP
LAC
DAC
JMS
LAC
DAC
LAC
DAC
LAW
DAC
LAC
NAC
CAF
JMS
LAS
SPA
JMS
157
JMP
JMS
JMP

@

LACH
DAC
SNA
JMP &
JMS
LAC
JMS
JMS
JMP
LEJE

OARD INTERRUPT TEST

END MESSAGE

MESSAGE WILL RE PRINTED FOR

LT TFST

5374
CRIF
Hi}w 6
12
PHOR
CRLF
-14904
TFE«4P
INRUF
11

11
TEMP
L =0
INRUF
11
CRLF
(ISZ2 @
1
(JMPx @A
2
-8
LIME
PRSKFY
11

TTYQUT

HLTST
LIME
PHIASE
CHIF
PHRASE=~2

11
TEAP

TTYOUT
TLFS
TEMP
ROTATY
TLFS
TTYOUT+1
cT

/HEANER

/CLEAR INPUT BUFFER

/CHECK FOR HALT TEST
/HALT
/CHECK FOR . LINE

/CR,LF

/ROUTINE FOR PRESS A KFY



TTY=-q

teT e

BPr446
¥3447
A2458
#3451
¥452
n3453
B3454
33455
Q2456
W2457
V2460
82461
83462
B3463
Nia64
BE465

ar466
3467

Ar478
Br471
w3472
Ur473
N3474
3475
¥wi476
Bx477
43508
83501

pr52
Br5e3
87504
22505
BE506
B3547
43510
#3511
83512

PAGE

34

2e809@
700742
700486
683451
700314
7420190
74001¢
741100
603470
749019
743189
6n3466
759074
741109
1p2n74
6234454

748040
623446

102054
204447
24011
778029
2412172
168211
441012
683475
204447
349011

7003172
543535
603536
v41213
201012
7407007
623516
241713
B41012

TLFS

/
ILLGAL

/
K8RD

NXTIN

17

ION

TLS

JHP .

10RS

RTL: RAL

SPA

JHMP KBRD
RAL

SMA

JMP TLLGAL
LAS

SPA

JMS HLTST
JMP=# TLFS

HLT
JHP® TLFS

JMS CRLF
LAC INBUF
DAC 11

LAW 10000
DAC TEMP
DZM+ 11
1SZ TEMP
JHP =2
LAC INRBUF
DAC 11

KRB

SAD K274
JMP NOMOR
DAC TEMP+1
LAC TEMP
SZA

JMP HWATE<+3
X0R TEMP+1
DAC TEMP
JEJECT

/0UTPUT ONE CHARACTER
/WATT FOR INTERRUPT
/1/0 STATUS

/CHECK KEYBOARD BIT

/SPURIOUS INTERRUPT

/KEEP OQUTPUTTING

/CONTINUE

/REC'D EOT



ITY~a

trte

w513
L3014
Vits1 s
w4516
ir517
AL5Z0
;A521
A“S??
AYBP3
2524
RS
2526
GBR527
AEHRY
Wi531
ARBR2
W53 3
A1534
41535

43536
AR5 37
354
541
he542
1543
1544
41545
v *54()
HR547

SEBHY
24551
P52
AHR3
GLrH5h4
Fi555

2556

PAGE

35

7728301
6735173
613592
2r1713
74201
742710
74221¢
742010
74/ 1Q
2417172
2410172
224011
544505
EP3IB5¢
2417172
YeaAr11
1417212
663513
arAYRa

2V1v1?
741700
673544
2004596
241v12
A6ARLY
224447
napn11
123434
673491

162054
2144434
Wapr1o
172274
102754
703307
673544

WATE

K274
/
NOMOR

RUFUL

KSF /WATT FOR INPUT
JMP -1

JMP ONXTIN

LAC TEMP+1

RTL RTL: RPTL

RTL RAL

XOR TE»pP

DA T+ P /STORE 2 INPUTS

LAC 11

SAD (17777

JMP RUSUL /FULL BUFFER - STOP ONPUT
Lal TgEvp

NAC+* 11

DEM TEMP

JMP WATE

204

LAC TE~P

SNA

JMP , +4

LAC (215240

XOR TEMP

DACH 11

LAC INRUF

DAC 11

JMS TTyour /START PRINTING INFO
JMP KTSA+1 /START OVER

JMS CRLF

LAC Fdr L

DAC 1z /BRINT FULL INPUT RUFFFR
JMS PR

JMS CRLF

CAfF

JMP RUFUL =4 /QUMP BUFFER

LEJECT
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teee

PAGE

ve7pe

W3i720

ar701

Ax7¢2

WR763

nwer74

@Hr7¢5
w3706
gr7¢7
@718
Br711
AR7412
Bi713
A714
#3715
“Wi716
w2717
B372¢
BRr721
62722
Y2723

Y3724
pAr7es
$2726
Bhr727
Y734
CF73R1
L7332
Yr733
2x734
63735
Y736
Bdr737
02740
82741

36

1082054
760240
181175
764311
121175
760260
A41013
777773
a41012
760240
181175
441042
6RA3712
2017213
171175
544507
603723
441013
603707
122754

758¢94
740216
741102
604267
777766
44102173
2e4¢4%
Bagri1t

77777¢
241112
141014
7e33az
720341

741000

/PRINT CONTENTS 0OF BUFFER AFTER FACH SHIFT

/ACS1 UP = SIMULATE CHARACTER

/

LOC 37v86

/

/HEADER ROUTINE

JHS
LAM
JMS
LAR
JMS
LAW
DAC
PRNBR LAM
DAC
LAK
JMS
157
JMP
LAC
JMS
SAD
JMP
[S?
JMP
JMS

RSTRT LAS
RAL
SPa
JMP
LAW
DAC
LAC
OAC
LAW
DAC
D2M
CAF
KSF
SKP

CRLF
244
TLSSF
311
TLSSF
26%
TEMP+1
-5
TEMP
24
TLSSF
TEMP
-2
TEMP+1
TLSSF
(LAW 271
L3
TEMP+1
PRNBR
CRLF

SIHUL
-12
TEMP+1
CONBUF
11

-2
TEMP
TEMP+?2

JEJECT

IN ACS 10-17

/CR,LF
/SPACE

/1 FOR INITIAL CONTENTS

/5 SPACES

/PRINT NUMRER
/HAS #9 BEEN PRINTED
/DONE WITH HEADER

/5 SPACES, ANOTHER NUMRER
/CR,LF

JCHECK FOR SIMULATION
/SIMULATE CHAR IN ACS 18-17

/STATE COUNTER
/SETUP INPUT POINTER
/% SEC COUNT

/170 POWER CLEAR



ITyv-qg

trte

ne742

A274.3
Arx744
ATT45
Ni744
Vv.L747
ATT54
Wx751
ARTB2
Bwr753%
#7754
BI785
nr756
ArTH
Vx760
BRIAY
ViA7R2
447 R3
W7 64
AT ES
w2766
Wr767
Wx773
w771
w2772
w773
W27 74

FAGE

37

7442483

7729312
AeAr11
ha4041
779347
544741
603761
Benrtl
Pda441
14114
777776
9410172
441013
6EF3746
603765
441714
603746
441717
603746
274041
A6AT 11
201413
741229
603774
441713
637485
122054

ERR7

RORFR

TIMOUT

HLT

KRR

DAC# 11
DAC LAST
KRR

SAD LAST
JMP TIMOUT
DAC® 11
DAC LAST
NEM TEMP+2
LAW -2

DAC TEP
ISZ2 TEMP+ 1
JMP RDaFR
JMP TIMOUT+4
1SZ TEMP+2
JMP RDRFFR
1SZ TEMP
JMP ROSFR
LAC LasST
DAC® 11
LAC TEMP+1
SNA

JMP .+ 3
[SZ TEMP+1
JMP TIMOUT+4
JMS CRLF
JEJECT

/FLAG SHOULD BE CLFAR, PRFSS
/CONTINUF TO ]IGNORE
/READN RUFFFER

ZINTTIAL CONTENTS
/READ

/SEE IF SHIFT NCCURRFQ
/NO

/STORE DATA READ

/SAVFE NEW DATA
/RE~INITIALIZE 5 SEC ¢nUNT

/AS SKIP = CLOCK NOT STOPPING

/5 SEC. COUNT

/LAST DATA READ AT END OF 5 SEC

/CR,LF



TY-g PAGE 38

“e e g

/
/DUMP CONTENTS OF RBRUFFER
/
yr775 284245 LAC CONBUF
83776 348011 DAC 11 /SETUR POIHTER
er777 777765 LAW -13
24800 241€13 DAC TEMP=+31 ASTATE CUUBTER
24901 228211 CONVRT LAC= 11
Bago? g41¢12 DAC TEMP
B4age3 534047 AND K328
BaQG4 742¢28 RTR; RTR; RTR
4aQes 74202¢
SABR6 T4z
Ragp7 RER WS TAD N26@
24616 1r1ie JHMS TLSSH SERIES STal
BAR11 2010172 LAL TEMP
#4912 504043 AND K72
84p13 742020 RTR: RAR
#api4 TAGA2¢
@4015 341264
A4216 1e117% cERINT
“a@17 2ereq2
34029 EACEALE B
24921 Iey2é4
pagez 181175 PRINT 3RE
wapel 441013 JOHECK £o0 11 STATES
vage4 Fa1vee
wapry HE4¢ 15
VARG 777778
TV LS /3

AR YL

U TO O RE-EXFCUTE

ragad seere
vaped geerey




[TY~0Q

Tttt

Napas
Nepde
Baga7
VEAn@
nepsi
NEPRH 2
AR5 4
ALPARS
24456
34857
HAR6D
Hagel

SEDAD
SAB63
du@ed
AABED
166
AR ET
26079
AeAT71
ALQpT2
Aen73
474
AGRTS
A4g76
34877
AL AR
SRR NGN ]

A4119
a1
nae112
A8113
sa114
“a11%5

PAGE

J9

AP4245
LPAPGR
A0Q200
seaear
NARPanR
LRARAR
AR QR
aaraiy
ARAV QR
ArAABE
A0 R
ArNO0
LReCan

7501494
5P4¢40
241012
171175
1p2¥54
271912
744710
742010
742710
742010
7427104
244749
vwa1212
2P4P45
Panr1
777766
41013
2412172
54740
PEBr1T
201712
740720
41012
4417213
674103
740717
p6A711
603775

CONBUF

/

/
/SIMULATE
/

SIMUL

STORE

A 73
A 2
2 A;

BUFFER SHIFT

LAS

AND TH77

DAC TEHP

JMS TLSSF

JMS CRUF

LAC TeEMP

RCL RTL;

RTL: RTL

XOR TH77
DAC TEMP
LAC CONBUF
DAC 11

LAW ~-12
DAC Tg+4P+1
LAC TEMP
AND Tr77
DACs 11
LAC TEMP
RAR

DAC TEMP
1SZ2 TEMP+1
JMP STORF
RAL

NACs 11
JMP CONVRT -4
JEJECT

ZH 7
23 ?
7 %

/PRINT CHAR
/CR,LF

RTL

/SAVE CHaAR
/SETUFP POINTER

/STATE COUNTFR
/INITIAL CONTENTS

/STATE 9
/DUMP BUFFER CONTENTS



TTY-9

teree

24203

waru0e
Bazel
naznz
04203
Ba2e4
wazes
na2n6
©0wez2e7
24210
@a211

naz12
4213
$4214
04215
A4216
hwaz217
¥4220
Paz21

PAGE

4y

703302
708381
674201
750004
741160
741080
60420¢
708312
192074
674220

bna217
do2232¢
323385
2408323
249381
305313
243331
haoran

/SCOPE MODE LOOP FOR KEYROARD
/

.LOC 47ae
/
KBSCOP CAF
KSF
JMP -1
LAS
SPA
SKP
JMP KBSCOP
KRB
JMS HLTST
CJMP KBSCOP
/
/

/CONSTANTS FOR TEXTS, TABLES,
/PRESS A KEY
PRSKEY .

322326 323325

240301 3053133

peneng
LEJECT

/1/0 POWER CLEAR

/CHECK FOR HALT

/CONTINUE

HEADEKRS

240323

240331



We22?2
SRV
AL 4
NEDRP5
BaP7h
wapp7
AL RA
AP R
0e232
nep33
nas4
AE235
nagzeé
{‘2\{7
Aa 24
Aapdd
paga2
Biépag
1‘21‘244
Aa245
népgdb
Aepa’]
76259
Na2%1
waph2
7/\1,22‘23
PR A
AL RS

Sap b
Aaps7
LT

PAGE

41

PNPa22?
375324
324323
265240
248756
30374
371310
371322
324393
322305
311247
320%16
2243525
IP4247
323305
256324
212215
373301
242323
244260
324325
275247
319740
314301
240324
305324
304323
LY

#4256
317316
311742
320316
324325
APV

HDRS

/NO INPUT
/
NO NP

.

385324

303240

3223645

324244

3v3301;

275249 ;

35324

317316

324375,

LJEJECT

324323

301318

3112403

3233053

240323;

310249 ;

324323

2112403

"R na

2652403

3013223

I2AZ16;

256324

240260 ;

3143¥1;

neeany

32A316

249256

3245023

324325

212215

320325

247324
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PAGE

#e264
Na265
04266
04267
¥a270
84271
04272
04273
04274
#4275
64276
04277
24390
#4301
04302
@4303
64304
84305
343086
84307
94319
84311
94312
24313
04314
pa3is
64316
04317

#4320
¥wa3o1
0a322
¥a323
¢a324
04325
¥Wa326
04327
#4330
¥a33y
04332
02333
04334
04335
24336
04337
#4340
02341
@a342
n4a343

42

A04264
317303
324316
316305
323324
317240
248306
325302
306306
322305
3n3240
316317
247324
2403084
318323
306311
311324
3087316
301240
324306
322305
306240
322311
324323
322249
321385
256304
203089

2naz2e
3A5324
324323
266240
313240
331385
317382
322331
240304
316311
305324
322322
328325
240324
375324
324323
212215
331324
305328
331242

/CONTENTS OF BUFFER CONT'D SHIFTING

/

NOSTOP .
317303;
3172403
322325;
242304;
3873163
306248 ;
301345;

/

/

/TEST 6 HEADER AND

/

HDR6E .
385324
331385;
316311
240324 ;
331324;

3243163

240306

303240;

3108323;

301248

322311

2563043

INSTRUCT

324323

3173023

385324;

3@5324;

305320;

316305;

325302

316317;

396311

324306

324323;

2e0000

IONS

2662403

32231

322322;

324323

321240;

323324

306306

247324

311324

322325

322240

313240

240304

320325

212215

331316



pagaq
10345
5346

2347

RRRLF,
w3
#a3RY
G439 3
24354
A4 355
AE35H
nelsH7y
44300
e 3R
DaZAD
44363
La364
AATES
nal3e6
NEZ6HT
via 374
Ga371
rA372
Wwa373
Vial374
Ba3T7H
Aa376
GBa377
Nednn
4aany
A4 2
B4403
Na4p4
A4a¢s
PEGT6
SEGPT
44470
44411
ALdai2
ce 413
s4414
Sa415
4416
veaty
A4
G4
464
Ae423
aaza4

.

PAGE

Ae408
4e4p7
Se439
ey
RS

43

331314
314242
316335
324307
240316
325315
3723323
377301
256325
212215
316305
240344
INH 3215
373323
IAT73IN
240325
311327
319324
3RZo48
322324
2404314
256334
21221%
325315
323323
37381
2483305
311327
314314
@24
244305
322327
316311
375324
240334
317386
2443272
353264
311322
311346
3n1303
311324
316317
215256
Jei1212
323383
2602247
325240
24032¢
244775
3i1a24¢
314331
240324
365324
224323

314244,

3853153

2122153

323323

317324

25637 4;

387371 ;

382244

35326

311324

240275,

385324

316305;

323323;

316345

3a7301;

30324@;

212215

240305 ;

2403085,

2403014 ;

3113223

316317

260240 ;

310240

324323

324307

367341 ;

240304;

240305

322324;

InB315;

3113273

32232¢;

317306 ;

3113726

2152563

325240

314361

REAGAL

240310

256345

395315

311327

2472314

323323

314314

316311

240322

301303

3g1212

240320

240324
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LR

/FULL INPUT RUFFER

/
AL4T4 BB4434 FutLl .
AL435 325306 325306 314314 3112406 320316
74436 314314
c4437 311240
7444 I?2N316
aq4aq 324325 324325, Q2240 3063253 3u5 36
reqap 302240
46443 306325
Na444 INS3IPR6
Ba44s 240327 2403273 R gy
A4446 JAQ7QR
/
hada7 wWr7777 INRUF 7777
/
/CHECK FOR 1 US NR 1,2 US CYCLE TIimME
/
vaasg 762734 PARCK Fup /FORCE WRONG PARITY
hadsh] 284400 CRPE LAC 4909
Na452 2P4451 LAC =1
naas3 78771 SPE /SKIP IF PARITY
Ba454 614464 JMP PRH|L T4
Ba4s5 70702 CPE /CLEAR PARITY FRROR
nodnb 274465 LAC LK4K /RESTORE CRPE
haasy pa4a51 DAC CRPE
/

LEJECT




ITY-q

tere

PAGE

Bad460
Aé461

#4462
#4463
Bea64

B4465

ha467
Ba470
Bde471
04472
B4473
84474
BWa475
N4476
¥a477
34500
naspl
84502
BWase3
©vwese4
24505
4506
Ba5e7
44519

46

204510
241701

777754
242101
740040

702704
702781
702742

224000

204450
3200380
o040
212215
242241
aaar72
31724¢
337247
160168
333247
BIgA3zR
A77777
742554
449va@
620789
817777
215080
769271

602731

#L1T
#L1T
2LIT
=17
sLIT
sLIT
#LIT
#LIT
sLIT
#=LIT
s 17
#LIT
#L T
#LIT
#LIT
#LIT
#L 1T
#L1T

/ADJUST OUTPUT CLOCK TIME CONSTANTS
/
LAC (JUMP ALTIM

DAC TMEAGN
/
/ADJUST 158 MS STALL
/
LAW -24
DAC STL150+1
PRHLT4 HLT
/
FWpP=702704
SPE=782701
CPE=702702
/
LK4K LAC 4470
/
.END PARCK
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AC N ars2a
AL TIM w2431
aNOTHR N1136
ANTHRO T ov1142
HNCLK 3354
AuF Ul B3559
UHECL K 3323
CHEKITN 3317
CKELG 12564
CK=LT N1422
UKL INE BWe737
CL=RF d3165
vl AFL 3112
CNTLNE B1417
CONRUF A4 a5
TUNVRT 24201
R 742702
ORLF 22054
CRPE A4451
JONCON A1735
JONE 4R35
107TS6 2128
rR=3 Ba314
= Rix 4 N3174
ERA7 23742
7] Ar121
L2 na2r4
Pl Ar315
Fpa A410
L ap ’ AR425
7 V521
A A AR5 IS
@R ARS3ZT7
EpsC Ar551
FEFD w1247
FLGFRR AR129
FuiLt P4434
PR 7827¢4
GE INYT An714
SUNEn 21720
Yy REUP 21615
R R naz222
RIERES A4324
4127 A 72176
07k 22215
WTST 2074
TLLGat B34¢66
LU INT AAS25
IN<UF N4447
INCR 31235
JMPS aRs23
JMBP & AR5 4
iMsS AN770
ARRD N3474

“BaCOP na2va
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<E -1 y2s521
<E“14A AP516
<Ev?2 wos572
KE23 B3117
g4 a3
£Ts1 A2500
<T»2 AZ2559
<TS3 B31ng
K154 231%¢
<755 ARG
£Tyg 23400
K24 A3I535
<3P Napa
<7 444
AT A A4043
LAST A4041
LINE h1v16
LK4K Bd465
LNFEFD 31217
LOCAZ BRrgne
LOCPLF B12%57
LOOPSP 21352
LOUPX Br623
LOOP7 An761
MONL35 11549
1SEC Az2n2a
NEANRD 86772
A0 INP 24256
NOMOR Bn3536
HOSTOPR AdzZ64
NOTHN BW3341
NOT 30 ArT764
NO T 3 ART5S
X TIN BISN?
Ry #1244
IKS1 APE23
JKS?2 N2574
JKS3 AZ121
JK5 4 A3I2¢3
UK 2 ARZ206
K4 Ar412
UK GA he4r7
K AE553
UNF 1o 21361
JUTMS n1751
WWTIepT 21765
PARCK 34459
PCu AZ@1 4
PHIR 22274
PHHASE #3421
PREL T B2e7s
PRAELT? 33222
PRHLT3 24036
HRALT4 Bad64

SRINTZ2 Bper724




[Tv-9

HRuRR
“RATWC
PRUTR3
PRNTZS
PRSKFY
PRSPFC
PRTMS
PRIB
PYR7C
YR70D
PR7E
PR7F
.)R 7G
YRT7H
PR
PR7J
“R7K
L)U\:CT
PWATEN
<D<FR
~ESTRT
RJMP1
R P
«J¥P3
JvP4
RJMPs
<0OTAT9
#SIRT
SCHPF
SR EAV
SPLCF
TPACNT
yPACKI
YPAOH
DR
STEH 150
STHRFE
SUSAGN
PA - F
iFP
w77
PlE
Frrouft
TLes
LaSE
IMEACN
TPINT
ISTEI G
ST
Is17m
stz
IST7n
stz
IS17¢

Ts7n

PAGE

DI37¢7
41574
1515
A1544
ha4212
AR624
w1773
hN22ih
pr24a1
Ae244
A2247
32252
2255
R2269
A2263
B22656
32271
32163
A2015
A3746
21321
A1035
31053
1871
411v7
41125
nw2ne6s
n3774
Ar?112
Aane?
A1347
w1327
21371
1340
79°27¢1
A”120
A41v 8
AL7¢56
BPu¢4
A1v12
Adpay
B17¢:7
A3761
w3446
31175
A1L7v1
An514
w541
hWa6va
w2143
AP146
N2181
A2154
neis7
A102d

49
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Ts/c 21036
TS7p A1e54
TS7¢ 21072
IS/F 21110
1s7¢ #1126
TS /7H 31202
7§71 #1265
TS74 21362
TS7K 31502
TT5T1 Ap100
TIST? Ag203
18713 AR3IRD
TT574 PRAvE
TTs7Ts AR50
TTSTY Ap708
TTYguTt B3434
ARTT BI3INT
wATE #3513

LSPACE 24466
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LOCAZ 20002
TTSTq a01ne
FLGERR A0123
Ll  2e121
TTsST? AA20¢
La? BA2074
JK 2 dR206
IT573 AR3e
rRR3 R34
L3 23315
TT-5T4 04¢ 3
Epa #n414
JK 4 Bn412
Fpaa B0425
JK4A an427
ITsTs #es54d
[PINT nAs14
EQn 20521
JMP5 Baes523
IMP 6 ans24
FLLUINT 28525
E@oA ARS35
E@sB AR537
ISTFi G Ins41
EPHC anss1
K'Y aas553
TSTé AR6¢Q
LOOPX AR623
PRYPFC @dnéer4
TTs77 ’ aAn7v
GETNXT oa714
PRINT?2 pn724
UKL INE an737
AQ T 3 AR755%
LOOP7 aA0761
NOT36G An764
IMSS w774
ENRD An772
Fg-p niv12
SROGUP N1815
LINE 1016
CNTLNE 21017
fS7R 31029
RJVP1 21035
Is7¢c 81236
HJvpp 21053
TsS7p 31054
RJMP3 A1071
Irs’e 31072
RJMP 4 21107
[s7f 21112
RIMPS 21125
TS7¢ A1126
ANOTHR 01136

ANTHRO 41149



rTy-9

TLSSF
TS7H
LNFEFD
INCR
FEED
LOOPIF
N260
TS71
SPAQOH
RESTRT
SPACNT
SPACF
LOQPSP
ONE1®
TS74
SPACKS
CKHLT
TS7K
PRNT33
MODL3S
PRNT3S
PRNTWC
IMEAGN
TIME
GODEC
SUBAGN
UONCON
JUTMS
JUTPRT
PRTMS
TARLF
PCw«
PWRTFN
1SEC
ALTIM
CRLF
<~OTATS
<L TST
PR=LT1
STL158
SCoPF
0TS
TST7R
TST70
TST7n
IST7F
TST7F
PUNCT
HD~7 A
HORT7R
YR7B
PR7C
PR7D
PR7E
YR7F

PAGE 52

81175
#1202
91217
21235
@1247
w1257
n1264
B1265
#1300
31321
81327
81347
31352
#1361
81362
21371
p1422
g15e9
31515
21548
n1544
#1578
a1701
21707
21720
81726
A1735
31751
81765
@1773
noen4a
¥2214
#2015
azaz4
32831
we2vs4
a2065
b2874
424875
w214@
p2112
w2120
32143
A2146
82151
B2154
@2157
82163
p217¢
w2215
922326
B2241
@2244
nez47
p22%2
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PR7G B2255
PRTH ne26d
“R7T 2263
2R7 Y o R2266
PRIK p2271
PHOR Bez274
<Ts1 N2H*A
<E/1A nes16
ACAIN A2520
nE 1 neszl
K51 A2523
A T~2 A255¢
CKFLG Baesen
<E A7 nes72
K52 B2574
<T%3 231
SLHF AZLLS
£ 73 83117
K3 n3tz1
~ T34 3152
CLARF Bn31es
ERw4 83174
<E 74 NI201
K> 4 P32 3
PRuULTZ B32723
LTSS BW33nd
AATT 23307
THEK TN a3317
CHY LK N33 3
(0 THN ’ 73341
<00oLK $n3354
“TS56 AZ40A
CHOASE A3471
FrrooT N3434
TLHS B3445
tLiGal AI446
A A3479
XTI A35¢ 2
AATE A3513
L2504 23535
00k N35326
AU UL 33550
“RRR n37¢7
~STRT A3774
Y Re7 ¥3742
IN<FR Nn3746
Fi~ourt P37€1
CCWVRT Qa1
0 E B402325
PR-LT3 24236
in77 haday
LAST Papal
“ 3¢ papaz
77 Rarad

o ada4
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CONBUF
S IMUL
STURF
KRSCOP
PRSKFY
HA0RH
“OINP
10STOP
BRIV
FULL
INYUF
PARCK
CRFEE
PRHLTAS
LK4K

+ SPACE
SPE
Py
FWP

PAGE

B4v45
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A41v3
34208
h4212
A4222
w4256
naz264
04320
Na434
N4447
4459
A4451
Na464
BA4465
Dade6
7h27¢ 1
74272
7h27¢4
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AN AR Rere M5 S AR B
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At ROTNE = 1 J e AL
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i St c ke 1
£ R 7 e £ -~

diag PN ITRE PRI
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56
IsTre %2146 LOCAZ Ay P tS76 A110nA
TsST7n @2151 TTSTH AR1T D ANDTHR 21146
IsT7r A2154 FLGERR AGLP0 AN THED 21144
Ist7f AP157 LRt AP121 TL»SF 1175
Ts78 Alnz A TT572 ARV TS7# AP
rszc 21036 @2 ap2v 4 LNFEFD 21217
Is7D 21054 1K/ Rr2vA INCR #1235
Is7¢ A1¢72 TTST3 AAZP A FEED AMpe7
(S/F A1 ER=3 : #p314 LOPIF 7127
TS76 #1126 Re3 315 1260 n124
IS7H B1L2n2 TT574 2AR4E R Is71 71255
IS71 N12¢5 Fp4 AR41A SP L OR N1 B
1574 A13672 K4 ne41? “ESTRT #1301
TS7K A1509 BdA AR4C5 SP e CnT A13.7
7571 AQLGR JK 4 A Ap427 SPACE N1 3467
TTsTo A2 TTSTS ANS v 3 LO PSP 21352
'Ts713 ARI 4 TPINT AP514 GNF LA 71341
P TT4 Bedr - 35 20521 157 i
T-Ts AP0 IMPS A0573 SPACAY #1371
IT-T7 AR IMP6 AR5 4 CKELT ER VP,
ITrouT A3434 [LLINT PSS TS/« N1 55
AALT A337 @5 A PAS3S PRT33 A1915
JATE N3513 r@9R AASR7 0L 35 A15 6
TSTFIG npsal PRT35 21544
£9¢C ANss1 FRETHE A5 T
K> wans3 MY AGH A1 701
IsTe APEV P F1vE #1777
LOUPX AN673 SOLED 1170w
PRIPFQ ARED 4 SUSARN P17 T A
FT-T7 AT inth 00NN ST s
GETNXT AR714 VRN 4171
PRINTZ ART 74 yrpnT AT
DKL INE A@7TE7 CRIMS #1773
40 1 31 ARTHS ' PAMLF MDD 4
LO0P7 AUT AL ~ Qo ADVBT A4
0136 ABT A4 PR TE N A201%
IM>S ARTTA ISk APpro4
‘E RN AAT T2 LM L R
1 E 4P A1d172 REF AV g
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ONTUNE 21417 PR-LT AP T
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RJMpP2 721453 1ST7R P ARAR
Is7p A1Y5 4 istre AL A
RJMP3 721971 Isi7n MPLE L
S7€ N1AT2 1St7r AD15aG
RJ"P4 21107 ISt7¢ npie7
TS7F 21114 “UNCT A1 R
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GdR/R MY oA
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vR7Y
27
SR 7K
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DT
P

> s
=3
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FLFS
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SH-
KT TN
~ATE
D44
00w
sUF UL
PR GHER
STRT
wRA7
“DAFR
fImouT
SONVRT
IONE
PRHALT3
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iH77
CAST
340
47 A
CONBUF
S ML
STORF
<RSCOF
CPROKEY
05
WO INP
0 TnR
“0<€
FULL
[N=UF
PARLCK
CRPF
PRALTL
LK4K
IPE
PE
Eoe
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