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1. ABSTRACT

The PDP-9 High Speed Reader Diagnostic tests and verifies the operational status of the
reader by performing tests on the associated control logic and also testing the reader mechanics. The
program is divided into two parts. Part 1 is a test tape generator which will punch the test tapes used
for Part 2, if needed. Part 2 is divided into five sections. The first section is a series of tests of the
reader's [OT instructions. Section 2 tests the motor delay timing and the response of the control logic
with no tape in the reader. Section 3 tests the reader's ability to read data from tape correctly, using
all of the control IOT's. Section 4 is a variable reader speed test, in which the operator varies the

readers speed with the AC switches. Section 5 reads the tape with random block lengths and stall

between frames.

2. REQUIREMENTS

Equipment
A standard PDP-9

Storage

The program occupies memory locations 000000 to 3362.

Programs

None are required. A fan-fold tape containing the necessary test patterns is provided,

3. LOADING PROCEDURE

The binary tape supplied is punched in the HRI mode and is loaded into the lower 4K of

core memory .
a.  Set the ADDRESS switches to 00000,
b.  Press /O RESET, and then READ-IN
At the completion of loading, the PC should equal 3340 and the MB should equal 740040.

4. STARTING PROCEDURE

4.1 Control Switch Settings

ADDRESS switches set to 000000.




4.2 Starting Addresses

Test Tape Generator - 100

Section One - 200

Section Two - 1300

Section Three - 2100

Section Four - 2400

Section Five - 2500
4.3 Restarting Addresses

Restarting addresses for individual tests may be found in the tables appearing after the error
tables listed under section 6.1, Error Halts and Description.

Restarting addresses for the test sections are given in section 4.2,

4.4 Program Action

Upon completion of loading, the program immediately determines whether the PDP-9 being
used is equipped with the MPO9 Memory Parity option.

This is accomplished by attempting to force a parity error with IOT 702704 (FWP), and then
issuing an SPE (skip on parity error, 702701). If no skip occurs, the program assumes that the PDP-9
being used is not equipped with the Memory Parity option. If a skip does occur, the program assumes
the Memory Parity option is present, and adjusts the value of the constants used in timing loops to com-

pensate for the 1.2 us memory cycle time.,

5. OPERATING PROCEDURE

5.1 Part 1 = Test Tape Generator

Set the ADDRESS switches to 100.
Set the ACS to indicate the pattern to be punched.

ACS 0 up = Punch alternate frames of 1s and 0s.
ACS 1 up = Punch binary count.
ACS 2 up = Punch the character specified in ACS 16 through 17.

Press I/O RESET, and then START.
The pattern specified will be punched until PROGRAM STOP is pressed.

If a closed loop is desired, the pattern must be continued at the splice.



5.2 Part 2 - Operating Procedure

5.2.1 Section | - lests | through 7 - The fan-fold test tape supplied contains the necessary test

patterns for all sections of Part 2. The pattern used for Section 1 is an all Is pattern. This pattern is
duplicated three times on the tape even though only one portion is used for Section 1. Blank tape
separates each duplicated pattern. One pass of Section 1 requires approximately 1 ft of test tape.

Any errors encountered during Section 1 will cause a program halt. The nature of the error
is determined by the address of the halt. The program will not execute the next test until the error is
corrected. The halts are tagged, and may be identified from the table of error halts appearing at the
end of this document.

a. Place the test tape in the reader with the punched pattern over the reader's photo cells.

b.  Set the ADDRESS switches to 200, and all ACS down.

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

The program will respond with a carriage return and line feed on the KSR 33 teleprinter,
and then begin Section 1.

d.  Assuming no error halts, the program will halt after completing one pass of Section 1
with C(PC) = 1166.

e. Press CONTINUE.

Section 1 fested the control logic using an RSA 10T during the first pass. The second pass
tests the control logic using an RSB 1OT.

f. Assuming no errors during Pass 2 of Section 1, the program will halt with C(PC) = 1171.

Test Section 2 is performed next.

5.2.2 Section 2 ~ Test  and 10 -

a. Place a test tape in the reader. Any test tape may be used, as no data checks are made.
b.  Set the ADDRESS switches to 1300,
c. Press /O RESET, and then START.
Assuming no error halts, the program will perform test 9, and halt with C(CP) = 1501,
Test 10 is now executed.
d.  Remove the test tape from the reader.
e. Set the ADDRESS switches to 1501,
f. Press I/O RESET, and then START.
Assuming no error halts, the program will halt with C(PC) = 1523.
g. Place the test tape in the reader.

h. Press and release the TAPE FEED button.




i. Press CONTINUE.
Assuming no error halts, the program will halt with C(PC) = 1530,

Section 3 is performed next,

5.2.3 Type-out of Reader Speeds - This routine will print (in decimal) the acceleration time, or

the characters per second read by the reader. Once started, the routine will run until stopped by the
operator.
Instructions:

a. Place any tape loop in the reader.

b. To read characters per second place ACS6 up. To read acceleration time in milli-
seconds, place ACS7 up,

c. Place all other ACS down,

d. Set the ADDRESS switches to 1600,

e. Press /O RESET, and then START,

When obtaining characters per second, the program will count characters received from the
reader for 8 seconds, and then halt the reader to print computed speed, The procedure is repeated after
printing is completed.

When obtaining the acceleration time in ms, the program will read the test tape for 8 seconds,
and halt the reader to print the acceleration time. The very first computed time prinfed is computed as
the tape is in motion, Consequently, this time will be somewhat less than the second time, and all
following. All times after the first are computed from when the tape is at a dead halt, to the time the
reader flag is set,

Sections 3, 4, and 5, to be executed next, all use a fan-fold test tape with a binary count
pattern. When placing the test tape in the reader, place the punched pattern over the reader's photo
cells. This is necessary to enable the program to synchronize properly. When starting any of the three
test sections the program will read the test tape until it finds one frame of all Os. The program then
enters the test sequence.

If an all Os character cannot be found, the message CANNOT SYNC is printed, followed by
a halt with C(PC) = 2017 (tagged PRHLT4). Press CONTINUE to try again. Inability to sync may be a
result of the lack of an all Os character when a specific character tape is being read, or possibly the

reader buffer will not clear.



5.2.4 Section 3 - Basic Data Checks - This section requires a fan-folded test tape, or a loop with

the pattern continued at the splice, with a punched binary count pattern. The user may also use a
specific character or a tape with alternate frames of 1s and Os.
Place the test tape in the reader with the punched pattern over the reader's photo cells.
b. Set the ADDRESS switches to 2100.
c. Set the ACS to:
(1) ACS 9 up for an alternate 1s and Os tape
(2) ACS 10 up for a binary count tape
(3) ACS 11 up for a specific character

(See Section 8.2.2.2 under Applications)

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

The data check test is divided into four parts. A test is first made using RSA and RRB,
followed by RSA and RCF. Selecting the reader in binary mode is then done by using RSB and RRB,
followed by RSB and RCF. The four parts are designated as A, B, C, and D respectively.

Assuming no errors, the program will halt with the PC = 2243, If Section 3 proves error-free
go on to section 5.2.5.

¢. Error Identification

If an error occurs a prinfout takes place giving in order, the subtest, what the data
being read was expected to be, and the data read from the reader buffer.

The printout will appear as:

A GOOD XXX BAD KAXX
B GOOD XXX BAD XAX
C GOOD XXAXXX BAD XXXAKXX
D GOOD XXXXXX BAD KAXKAX

5.2.5 Section 4 - Variable Reader Speed Test = This test section requires a fan-fold test tape, or a

loop with the pattern continued at the splice, with a punched binary count pattern. The reader is
selected using the RSA 10T only.

AC switches 2 through 17 control the speed of the reader; the slowest reader speed is ob-
tained with all ACS up, and normal speed with all ACS down. ACS 0 and 1 are used for error halt and
scope mode, and have no effect on the reading speed.

a. Place the test tape in the reader with the punched pattern over the reader's photo cells.

b.  Set the ADDRESS switches to 2400.

c. ACS 2 through 17 may be set now, or after starting.

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

If no errors are indicated, to on fo e.




e. Error Identification

If an error occurs, a printout will give in order, what the data read was expected to
be, and the data read from the reader buffer. The printout will appear as:

GOOD XXX BAD XXX

ACS 0 will provide a halt after error print-put when in the up position. The halt will

occur with the PC = 2435, Pressing CONTINUE will cause the next frame in sequence to be read.

5.2.6 Section 5 = Random Read and Stall = Section 5 requires a fan-fold fest tape with a punched

binary count pattern. This tape gives the most stringent test. A tape with a specific character punched

or one with alternate frames of all 1s and all Os may be used.

The Random Read and Stall routine reads a random number of frames with a fixed stall time
between each frame. After reading the random number of frames the routine reads a random number of
frames at full speed. The routine reads a maximum of 15 frames with a stall between each frame, and «

maximum of 256 frames at full speed.

5.2.6.1 ACS Functions for Section 5 =

ACS Function
0 Stop after error print-out (1)
Don't stop (0)
1 'Scope mode (1}. Ignore errors.
9 Read tape of alternate frames of all 1s and all 0s (1).
10 Read Binary Count Tape (1).
11 Read a tape of all the same character (1).

a. Place the test tape in the reader with the punched pattern over the reader's photo cells.
Set the ADDRESS switches to 2500,

b. Set ACS 2, 10, or 11 to indicate the punched pattern being used. If a specific char-
acter is to be read manually deposit the character into location 3154 (tagged STOR2A).

c.  PressI/O RESET, and then START.

The test will run until stopped by the operator.
d.  Error Identification

A printout occurs for each detected error. The format is as shown below.

GOOD KXX BAD XXX

The type of error which will occur most frequently with Section 5 will be when the test
tape gets out of sync with the program. The bad data will be £1 count or more of the good data.

After each printout the program continues on in sequence.



5.2.7 Subroutine Abstracts ~ When the program is first started at location 200, tests 1 through 7 are

performed on the reader using RSA. Pressing CONTINUE after the halt at location 1166, or restarting
the program from location 1172, will cause the program to perform tests 2 through 7 on the reader
using RSB,

a. Test 1 - Illegal Instruction

An illegal instruction of 700110 is executed. If an RRB or RCF instruction is executed,
the contents of the AC will be changed and an error halt occurs with C(PC) = 216. No tape movement
should be observed during this test.

b. Test 2 - Test for Reader Flag Cleared

An RSF 10T is executed. If the program was started properly by pressing 1/O RESET
and then START, the flag should be cleared at this point. An error halt with C(PC) = 225 occurs if the
flag is set. If this occurs, it may be the result of I/O power clear not clearing the flag, or the result
of tape movement during test 1. Place ACS] up, and press CONTINUE to enter 'scope mode.

c. Test 3 - Set the Reader Flag and Test for Hlegal RSF

Either an RSA or RSB IOT is used to select the reader. The program then stalls for
70 ms, after which an illegal conditional skip is attempted using 700110. If the skip occurs, an error
halt occurs with C(PC) = 330. If no skip occurs, the reader flag is next tested. An RSF [OT is exe~
cuted, and if no skip occurs, an error halt with C(PC) = 324, or 325 depending in which mode the
reader was selected. Placing ACS] up and pressing CONTINUE after any error halt, will please the
program in 'scope mode.,

d.  Test 4 - Clear the Reader Flag with RRB and RCF
The reader flag is first set with an RSA or RSB IOT and then immediately cleared by

executing an RRB. If the test is successful, the flag is again set and then cleared by executing an
RCF IOT. If RRB does not clear the flag, an error halt occurs with C(PC) = 423 (RSA), or 424 (RSB).
If RCF does not clear the flag, a halt occurs with C(PC) = 430 (RSA), or 431 (RSB). Place ACS] up,
and press CONTINUE to enter 'scope mode,

e. Test 5 ~ Clear the Reader Flag with RSA or RSB

The reader flag is first set using either the RSA or RSB 1OT. The reader is again selected
and the flag tested for being cleared using the IOT RSF. The flag should be cleared immediately after
an RSA or RSB IOT. If not, an error halt occurs with C(PC) =515 (RSA), or 516 (RSB). Place ACSI up,
and press CONTINUE to enter 'scope mode,

f. Test 6 -~ Read Buffer Clear Check
The reader is selected with either an RSA or RSB IOT, and the buffer is then immediately

read using an RRB or RCF IOT. The data in the AC should always equal zero and anything other than
zero will cause an error halt at one of eight locations with C(AC) = data read from the buffer. Enter

'scope mode after an error halt by placing ACST up and pressing CONTINUE.



g. Test7 - Interrupt Test

An 1/O Power Clear (CAF) is first executed, followed by a 210 ms stall, No interrupt
should occur at this point. If an interrupt occurs, the 1/O status word is tested to determine the device
which caused the interrupt. If the reader caused the interrupt, an error halt occurs with C(PC) = 1136.
A spurious inferrupt will cause a halt with C(PC) = 1140, The AC will contain the 1/O status word at
each halt.

If the above test is successful, an attempted program interrupt using either the RSA or
RSB IOT is then performed. The reader is selected, and a stall of 70 ms is done, waiting for a program
interrupt. If no infterrupt occurs, a halt with C(PC) = 1125 (RSA), or 1126 (RSB) occurs. Place ACSI
up and press CONTINUE to enter 'scope mode.

If both tests are successful, the program will halt with C(PC) = 1166 if the RSA IOT
was being used. In this case, press CONTINUE to reexecute tests 2 through 7 using the RSB IOT.,

If all tests are successful using RSB, a halt occurs with C(PC) = 1171,

h. Section 2 - Tests 9 and 10

Test @ tests the 45 ms motor delay of the reader logic by first getting the reader up to
speed, delaying for 2 ms, and then selecting the reader with an RSA 1OT. The reader will not be
selected again, and a test is made for the reader flag being set within a certain period of time. An
error halt occurs if the flag is set sooner than 35 ms, or later than 80 ms.

Test 10 tests the response of the reader logic under no tape conditions. The test tape
is first removed from the reader, and the test is started from location 1501, A test is first made to
determine whether the no tape indicator has been set by the absence of tape in the reader. If true,
the reader flag is then tested to make sure it has been set as o result of the no tape flag. If both tests
are successful , the program halts at location 1523, at which point the tape is replaced in the reader .
The TAPE FEED button is then pressed and released. Pressing CONTINUE will cause the program to
check for the no tape indicator being reset by TAPE FEED, If all three of the above tests are success—
ful a halt occurs at location 1530,

If any test is unsuccessful, an error halt will occur at a location unique to the test
being performed.

The timing loops used in test 9 are adjusted by the program, immediately after loading,
according to whether 1.0 or 1.2 us memory cycle time is being used. The accuracy of these loops is

dependent on the accuracy of the clock card being used.



6. ERRORS

6.1 Error Halts and Description

Error halts and descriptions are given in the tables below for test sections 1 and 2.
'Scope mode may be entered for any single test by placing ACSI up and pressing CONTINUE
after the error halt. 'Scope mode may also be entered by restarting the desired test. Restarting addresses

are given in the tables immediately following each error halt table.

Table 1
Table of Error Halts for Section 1
Test Suggested| Module

C(PC) TAG Number Identification Ns\gogdule Location

216 EOQ1 1 700110 changed contents of the AC. 1. S202 E13
2. S603 D10

225 EQ2 2 Reader flag on illegally 1. 5202 E09
2. 5202 E14

324 EAQ3 3 Flag wasn't set using RSA

325 EBO3 3 Flag wasn't set using RSB

If no tape movement: 1. 5202 Ei3
2. 5202 E14
3. R107 E06
If tape moved: 1. 5202 EO?

2. 5202 El1

330 £E04 3 Skip occurred using 700110 after an RSA or RSB |{1. RITI Co4

423 EAQDS 4 Flag wasn't cleared using RSA and RRB 1. S202 EO9

424 EBOS 4 Flag wasn't cleared using RSB and RRB 2. 5202 D03

430 EAQS 4 Flag wasn't cleared using RSA and RCF 3. S602 co9

431 EBOS 4 Flag wasn't cleared using RSB and RCF

515 EATI 5 Flag wasn't cleared using RSA 1. S202 EO9

516 EBT1 5 Flag wasn't cleared using RSB 2. S603 D10
3. RI11 Co08
4. S107 E06

743 EB12 6 Buffer didn't clear first try using RSB and RRB

750 EA12 6 Buffer didn't clear first try using RSA and RRB

756 EB13 6 Buffer didn't clear first try using RSB and RCF

763 EAT3 6 Buffer didn't clear first try using RSA and RCF

777 EB14 6 Buffer didn't clear second try using RSB and RRB

1004 EAT4 6 Buffer didn't clear second try using RSA and RRB

1012 EB15 6 Buffer didn't clear second try using RSB and RCF

1017 EATS 6 Buffer didn't clear second try using RSA and RCF




Table 1 (cont)
Table of Error Halts for Section 1

The AC equals the data read from the buffer after each of the above halts.

The reader buffer modules and locations are listed in order corresponding with ACS 10-17,

Buffer Bit Module Location
RBOO $202 D03
RBOT, 02, 03 $203 D04
RBO4, 05, 06 5203 D05
RBO7, 08, 09 $203 D0s
RB10, 11 S205 DO7
RB12, 13, 14 S203 D08
RB15, 16, 17 S203 D09
Test A Suggested{Module
CPC) | TAG |\ imier Identification Modre s Moo
1125 EATS 7 No interrupt occurred using RSA - waited 70 ms . RITE E15
2. 5202 EQO8
1126 | EB16 7 No interrupt occurred using RSB - waited 70 ms
1136 | E16B 7 Reader caused interrupt when not selected
1140 | E16C 7 Spurious interrupt
1152 | E16D 7 Interrupt not from reader AC = 1/O status word.
1166 | PRHLTI 7 End of first pass of Section 1. Press CONTINUE
to test RSB using Section 1.
1171 PRHLT?2 7 End of tests 2~7. Set the ADDRESS switches to
1200, and press 1/0O RESET, and then START to
begin Section 2.

Table 2
Table of Restarting Addresses to Initiate 'Scope Mode

'Scope mode should normally be initiated by placing ACST up, and pressing CONTINUE
after an error halt. In the event that 'scope mode must be entered by restarting any one test, the start-
ing addresses for tests 1 through 7 are listed in the table below. Tests 3 through 7 use the TOT instructions
RSA, RSB, RRB, and RCF, and the starting address for any one test will vary according to which 10T is
to be tested. Place ACS1 up before restarting.

Test ' ) . Restart at
Number Scope 107 , Operator Action Address
1 Ilegal 10T Press I/O RESET, and then START. 200
2 RSF Press I/O RESET, and then START. 221




Table 2 {cont)

Table of Restarting Addresses to Initiate 'Scope Mode

Test
'Scope 10T Operator Action Restart at
Number P Address
3 RSA Deposit 700104 into location 302. 300
RSB Deposit 700144 into location 302, 300
4 RSA and RRB Deposit 700104 into location 302. 400
RSA and RCF Deposit 700104 into location 302, and 700102 into 402
location 406.
RSB and RRB Deposit 700144 into location 302. 400
RSB and RCF Deposit 700144 into location 302, and 700102 into 402
location 406.
5 RSA Deposit 700104 into location 302. 500
RSB Deposit 700144 into location 302. 500
6 RSA and RRB Deposit 700104 into location 302. 700
RSA and RCF Deposit 700104 into location 302, und 700102 into 703
location 705,
RSB and RRB Deposit 700144 into location 302. 700
RSB and RCF Deposit 700144 into location 302, and 700102 into 705. 703
7 Deposit 700104 or 700144 into location 302. To test
illegal interrupt; SA = 1100
7 To test no interrupt, deposit 700104 or 700144 into
location 302, SA = 1112
Table 3
Section 2 Program Halts
Test Suggested Module
C(PC) TAG Number Identification Module Location
1332 ELES19 9 Reader motor delay is less than 35 ms. Adjust R302 EO5
1343 EMORI9| 9 Reader motor delay is greater than 80 ms. R302 EO5
Adjust.
1512 EAZ20 10 NO TAPE flag not set, 1. 5202 EO?
2, R1T1 cos8
3. 5107 EO6
1521 EA208B 10 NO TAPE did not set reader flag 1. 5603 ECS
2, 5202 EQ?
1523 PRHLT3 | 10 Replace tape in reader, press and release
TAPE FEED. Press CONTINUE




Table 3 (cont)
Section 2 Program Halts

Test i L Suggested Module
ClC)| TAG Number Identification Module  Location
1530 | PJLT3A 10 End of NO TAPE test
1531 | EA20C 10 TAPE FEED did not reset NO TAPE flag 1. Switch wiring
2. R111 COS8
3. 5202 EO9
Table 4
Restarting Address for Tests 8, 9, and 10
’ . Restart at
Test Number Scope 1OT Operator Action Address
9 RSA Press I/O RESET, and then START 1300
10 RSA Press I/O RESET, and then START 1501
7. RESTRICTIONS

If the PDP~9 being used has any I/O devices other than Teletype, high speed reader and

paper tape punch, the operator must insure that these devices are off and will not cause a spurious

interrupt.

8. MISCELLANEQUS

8.1 Execution Time
When looping on tests 2-7 the loop time is approximately 4 seconds.
The Basic Data Check test, Section 3, will tape approximately 4 seconds.
Section 4 and 5 will run until stopped by the operator.

8.2 Applications

8.2.1 Loop on Test 2-7 of Section 1 = A loop on tests 2=7 may be performed using either the RSA

or RSB or IOTs. If a test tape loop is to be used make sure the pattern is continued at the splice. Test 6

of Section 1 is the only test which requires the all Ts pattern tape.
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If looping on tests 2-7 using the RSB IOT, make sure channel 8 is continuously punched, and
continued at the splice.

To loop on tests 2-7 using RSA, place the test tape in the reader.

a. Set the ADDRESS switches to 217.

b; Place ACS 4 up.

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

To loop on tests 2-7 using RSB, place the test tape in the reader.

a. Set the ADDRESS switches to 1171.

b. Place ACS 4 up.

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

8.2.2 Basic Data Check Applications

8.2.2.1 'Scope Mode - 'Scope mode for part A, B, C, or D of Section 3 may be entered by following
the steps befow.
a. Place ACS 1 up, and press CONTINUE if a halt on error occurred, or
b.  Press PROGRAM STOP.
c. Place ACS 1 up.
d.  Set the ADDRESS switches to:
(1) 2100 for part A (RSA and RRB)
(2) 2133 for part B (RSA and RCF)
(3) 2167 for part C (RSB and RRB)
(4) 2215 for part D (RSB and RCF)
e. Press /O RESET, and then START.

8.2.2.2 Read Tape - To read a tape with a specific character punched, the test tape must have
channel 8 punched for ot least 6410 consecutive frames in order to perform the data check using the
RSB IOT. The character must be manually deposited into two memory locations.
Instructions:

a. Set the ADDRESS switches to 3153, This location is storage for the compare word when
using the RSB 1OT.

b. Place in ACS 0 through 5 the specific character. Do the same in ACS 6 through 11, and
again in ACS 12 through 17.

c. Press DEPOSIT (up).

d. Place all ACS down. Place the specific character in ACS 10 through 17.



e. Press DEPOSIT NEXT. This location is storage for the compare word when using the
RSA IOT.

f. If 'scope mode is desired, do steps ¢, d, and e 0f8.2.2.1. If not, start at location 2100.

9. PROGRAM DESCRIPTION

Tests 1 through 10 are provided to find catastrophic type failures. The basic functions of the
reader logic are first tested, and then as many timing tests as possible are performed. If these tests run
the remaining problems will be in the individual data paths.

A provision for looping on tests 2 through 7 is provided so the user may easily make marginal
power supply checks on the reader control logic.

Test Section 3 is provided to insure that the reader is capable of correctly reading data from
tape. All reader IOT's are used during the test.

Test Sections 4 and 5 are designed to test the reader's mechanical adjustments by varying the
motor speed, and rate of reader selection. The Binary Count portion of the test tape supplied provides
the most stringent test when used with test sections 3, 4, and 5. A test tape loop will not provide a
satisfactory test, and should only be used when 'scope mode is entered. The alternate 1s and Os tape
and the specific character pattern should be used only for fixed block lengths and stalls so that 'scope

mode is easier to observe.
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/TAPE LUOP GENERATOR

vv16e LLGC 1
wii1ne 750084 HGN1 LAS /TEST SWITCH REGISTER
veriet 749¢¥1 2 AL /FOR TAPF PATTERN
wrie2 741400 S#£L
oE1e3 6V 2¢ JHE PALT10 /PUNCH ALTERNATE 1'S AND ©'S
0124 740010 RAL
¥r105 741492 S#L
svi1eé 600125 JME PBNCNT /PUNCH BINARY COUNT
weip7z 74g¢10 RAL
ve110 741439 S#L
111 609132 JMP PSWREG /PUNCH SPECIFIC CHARACTER
8¢112 60016¢ JMP BGH1
/
/
/TAPE PUNCH ROUTINE
/
60113 0oRrae PNCHA ¢
Bel14 798204 PSA
8e115 708291 PSF
0¢116 600115 JMP -1
de317 620113 JMPe PHCOHA
/
/
/ALTERNATE ONES AND ZEROS
/
ve12¢ 750791 PALT1Y cLe
80121 126113 JMS PNCHA
28122 75828¢ CLA
20123 180113 JMS PNCHA
ve124 606129 JMP PALT10
/
/
/8INARY COUNT
/
¥e125 2902¢51 PBNCNT LAC ONE
Wei26 1900113 JMS PNCHA
wei127 342051 TAD ONE
80130 129113 JMS PNCHA
¥r131 600127 JMP PBNCNT+2

LJEJECT
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/PUNCH SPECIFIC MHAKACTER
/

vri13e 756404 PSWREG LAS
we133 100113 JMS PNOCHA
vr134 600114 JMFP PNCHA+1

/
/HIGH SPRLED PAPER TAPE READER DIAGNUGSTIC
/
/PART 1, INSTRUCTIGN AND CONTROL TESTING
/

/
breng .LOC 248
/TEST 1. TLLFGAL INSTRUCTION
/
8208 182762 TST1 JMS CRLF
veze1 149013 DéM 13
2e202 750001 CLAICMA
@e293 70081180 768119 /NO 10T BITS, INSTRUCTION
0204 74020@ SZA /BIT 14 SHOULD CLEAR AC
8265 608214 JMP RBERR
0206 183133 JHMS SCOPE /CHECK FOR SCOPE MODE
20287 600211 JHP +2
2¢219 600281 JMP TST1+1
90211 449813 1S 13
80212 6002092 JMP TST14+2
80213 680217 JMP TST2-2
Be214 183133 RBERR JMS SCOPE /ERROR, INFORMATION DELIVERED
8¢215 748049 £o1 HLT /ILLEGALLY
gez216 688201 JMP TST1+1

/
/
/TEST 2, TEST FOR FLAG OFF

/

88217 2063146 LAC CKRSA

gez2e 048382 DAC RSAB

00221 788101 TST2 RSF /FLAG SHHULD BE OFF

ge222 689226 JMP 0K /SUCCESSFUL TEST

20223 183133 JMS SCOPE /CHECK FOR SCOUPE MODE
/FAJLURE PATH

80224 749049 £o2 HLT /FLAG IS ON TLLEGALLY

4e225 6008221 JMP TST2

90226 123133 0K JMS SCoPE /CHECK FOR SCUPE MODE

09227 600380 JMP TST3 /SUCCESS PATH

Qe238 600221 JMP TST2

LJEJECT




FHSRND

B30

(A1)
we3etl

0302
¥¢3e3
¥r3ng
0¢305
0y 306
av3a7
gr3ia
4231l
20312
wedis
ve3i4
$e3195
49316
8317
69328
80321
87322
8¢323
90324
80O325
@e326
88327
80338

PAGE
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777763
a1l

VovrgeY
19312¢
78011¢
74100¢
680326
708101
600316
4498013
608302
103133
608406
60@3¢?
123133
741000
608382
200382
543146
740040
740048
608380
183133
749049
6003082

LCC S50y

/

/TEST 8. TLLEGAL RSP

/ST FLAG WITH KSA AND KSB

/SK 1Y g RSE

/

TuT8 LAL
NAC

/

RSAB 2
JMS

-1
13

STAL79

700110

SKP
Jup
RSF
Jup
157
JMP
IMS
JMP
JMP
FR3 JMS
SKP
Jnp
LAC
SAG
FAC3 HLT
£803 HLT
JMP
SKPERR JHS
Fo4 HLT
Jup

SKPERR

ER3

13
RSAB
SCNPE
7574
TST3+2
SCNPE

TST3+2

RSAB
CKRSA

TST3
SCOPE

RSAB

LEJECT

/FLAG SHOULD BE St7T

/SUCCESS PATH

/ERROR PATH

/FLAG NOT SETTING AFTER RDA

JELAG NOT SETTING AFTER RSH

/ILLEGAL HSA OR RSSH



JHSRO

8489

A48
i 4¢1
Ot 402
Oy 4¢3
di 474
Oy 405
dv4p6
ur4g7
4419
Ve 411
bre12
9413
B8r414
8¢ 415
30416
o417
4p429
6421
6P 422

0E423

Bra24
#¢425
br426
00427

or43e

82431
80432
6e433
8434
22435
0436
80437
@744
441
¥r 442

PAGE 5

203151
B4g4p6
4208392
72101
660403
750¢0¢
beseev
043152
708101
680432
123133
741¢8%
608402
203160
748200
600425
288382
543146
740040

740040

6688482
2008382
543146
7480480

7490849

6884@2
183133
741280
600402
283169
740280
68¢59@
443160
2e315¢
608401

/TEST 4,

/
TST4

EARS

£E8@5

EAQS

§:1°1 )

RFSET FLAG
LLOC 444

LA
[YAT
XCT
RSP
JMpP
cLA
“
DAC
RSF
JMP
JMS
SKP
JHP
LAC
Séa
JMP
LAC
SAD
HLT

HLT

JMP
LAC
SAD
HLT

HLT

JMP
JMs
SKP
JMP
LAC
SZA
JMP
152
LacC
JMP

Ch=RH
R 2t

koAl

o1

STIR1

0OK4
SCaPE

TST4+2
FLAG

2]
RSAB
CKRSA

TST4+2
RSAB
CKXRSA

TST4+2
SCOPE

TST44+2
FLAG

TSTs
FLAG
CKRCF
TST4+1

LEJECT

WITH KRy AN RCF

/RRB UR RCF
/CRECK RESET OF FLAG

/ERROR PATH, FLAG STI L uN

/CHECK FOR RRB OR RCF
/RCF
/CHECK FOR RSA OR RSB

/ERROK, FLAG STILL SET
/AFTER RRB WITH RSA
/FLAG STILL SET AFTER
/RRB WITH RSB

/ERROR, FLAG STILL SeT
/AFTER RCF WITH RSA
/FLAG STILL SET AFTER
/RCF WITH RSB

/SUCCESS PATH

/CHECK FOR RRB UR RCF

/SET FLAG



FHSRD

114"

¢l 508
2¢5¢1
eroee
wrsesd
20504
80505
¥e506
yese7
#5180
@¢511
#1512
20513
28514
#0515
89516
28517
805280
ges521
80522
28523
Ber524

PAGE
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14316%
408387
708101
608587
408382
7081081
688517
183133
741700
60858¢
2083082
543146
748040
740040
6008508
183133
741208
608581
788101
688522
680789

/
/78S T
/

/
T$T15

EAlL
£Egil

OK5A

5]

GLSET FLAG WITH RSA OR RSH

,LOC 579

nén
xC1
75
JMP
xcT
RSF
JMuP
JMS
SKP
JMP
LAC
SAD
HLT
HLT
JHP
JHS
SKP
Jne
RSF
JMP
MNP

FLaG
KSAY /RESET FLAG

-1
RSay /RESET FLAG

OKbHA
SCOPE JERROR. FLAG STILL ON

7575
R$AB
CKRSA
/010 NOT CLEAR WITH RSA
/010 NOT CLEAR WiTH RSH
7875
SCHPE

T5T5+1

/WALT FOR FLAG
1
7876

JEJECT



JHSRD

urrve

A ad"]
o761
Gk 702
w763
Gk 74
0705
vi706
w797
wr71e
Wi 711
¥r712
vwr713
Br714
wr715
Br716
w717
o728
br721
by 722
r723
Br724
¥r725
Be726
wer27
0ve738
8731
8¢r732
8733
Ve734
ér735
vB736
“wr737
dr749
br741
Br742

BC743
br744
bk 745
V746
ve747

ve7580

PAGE
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14316¢
23151
wan 745
754¢0v
4v03n7
Aearan
843152
744200
688730
400705
¥w43157
7402090
688764
183133
741000
60102¢
2083169
740202
680726
44316¢
283150
608782
143160
681180
123133
741080
601620
283160
7408209
608751
208382
543146
688746
283152
740049

183133
60070¢
6g1eze
283152
740040

680743

/TEST A,

/
TSTe

HLT6

EB12

EALZ

READ
LOC

DeEr
LAl
NAT
CLa
XCT
¢
DAC
S£A
JHP
XCT
NAC
SéA
JHpP
JHS
SKP
JMP
LAC
S£A
JMP
157
LAC
JHP
DéM
JMP
JHS
SKP
JMP
LAC
SZA
JMP
LAC
SAD
JMP
LAC
HLT

JMS
JMP
JHP
LAC
HLT

JMP
LEJE

SIFFER

/e

FLAG
Cn Rk
0’(

HOAH

ST IR1

HLTG

-

STOR1

HLT61
SCOPE

STLL
FLAG

L, +4
FLAG
CKRCF
TSTH+2
FLAG
TS77
SCOPF

STLL
FLAG

ERRCF
RSAB
CKRSA
L5
STOR1

SCNHPFE
1576
STIL
STHR1

-y
.

Cr

RESET CHFCK

JOATA SHOULD = ¥

/READ AGAIN

/SUCCESS PATH

/CHECKR FOR RCF UR RRrH

ZONLY EXTT

/BAD DATA
/ERROR ON 1ST CLEAR
/USING RSB AND KRb

/HAD UATA
/ERROR ON 15T CLEAR
/USING RSA AND KRo



YHIRD

AW
8752
We753
8754
Bi755

3¢ 756
wr757
769
0¥761
r762

Br763
vr764
8¢765
90766
80767
ge779
ve771
0772
80773
8r774
2775
¥er76

20777
¥igee
2igel
81902
21083

81984
81895
8188¢
81887
$1818
91811

41812
91813
¥i1914
¥1915
¥id16

81817
v1928
41821

FAGE

o]

209302
54314k
628761
203152
748749

13133
6n@7ae¢
6@1vea
2083152
748040

690756
183133
741¢0¢
6010249
283169
74028@
691985
209392
543146
681082
203152
740040

183133
698789
68102@
20315?2
748049

6988777
208392
543146
681915
283152
740040

103133
6297¢9
6216420
203152
740040

621412
1¢312¢
660783

L’RS.C[

FaLy

HLTGO

F814

EAL4

ERRCF2

£B15

FA1S

STLL

Laf
Saf
JME
Lar
v T

Jan
Jnb
JiE
L AC
HLT

JMP
JMS
SKP
JMP
LAC
S£A
JHE
LAC
SAL
JHe
LAC
HLT

JMS
JMP
JMP
LAC
HLT

JMP
LAC
SAD
JMP
LAC
HiL T

JMS
JHp
JME
LAC
WL T

JMP
JMS
JMP

ujxd
CR~34
N

ST Ry

IV
Tste
STit
STORL

-
. ?

SCOPE

STLL
FLaG

ERRCF2
RSAH
CKRSA
RS
STNR1

SCOPf
TST6
STLL
STOR1

. -5
RSAB
CKRSA
LA

STORY

SCHPE
TsT6
STLL
STNR1

-y
STalL7¢
TST6+4

JEJECT

ZERROK
/USING

/ERROK
/USTNG

/ERROKR
SUSING

/ERROR
/USING

/ERRON
JUSING

/ERROk
/USING

UN 15T Cpfak
HSH AND KCFH

ON 15T CLEAR
RSA AND RCF

ON 2ND CLEAR
RSB AND RRb

ON 2ND CLEAR
RSA AND. RRH

ON 2ND CLEAR
RSH AND RCF

ON 2ND CLEAR
RSA ANU RCH

/7¢MS DELAY



JHSRD

41164

411¢¢
411¢1
1102
611¢3
d11¢4
v1105
81186
g11e7
2111¢
41111
¥1112
91113
61114
91115
81116
21117
¥1128
81121
81122
91123
81124
81125
21126

PAGE
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2¢:3214
¥4a0vd1
703382
708742
1a312v
18312¢
10312¢
123133
741¢8¢
6h1100
203216
44097081
7002042
4908392
123124
183133
741082
601112
203146
549392
748040
740049
681112

/TEST 7.
/

/
18717

TSRINT

EAl6
FB1e

INTERRUPT

LLOC 11de

Lar
CAC
CAF
1o
JMS
JMS
Jns
JMS
SKP
Jup
LAC
DAC
10N
XCT
JMS
JMS
SKP
JMP
LAC
SAD
HLT
HLT
JHP

SRR
1

STaL 7y
STap7e
STap7¢
SCPF

TST7
JMP6
1

RSAB
STAL7®
SCOPE

TSRINT

CRRSA
RSApB

TSRINT

JEJECT

TEST

70K,

/WALT 219 MS FOkK

CHECK FOR SCOPE MODE

/SCOPL

/HALT 76 MS FOR

/ERROK, NO INT

/NO
/N0

/SCUPL

INT USING RSA
INT USING RSA

TLLEGAL

InNT

INT



JH3RN

41127
61139
¥1131
41132
81133
81134
61135
81136
¥1137
¥11482
81141
81142
81143
91144
$1145
21146
91147
911589
81451
81152
81153
21154
21155
81156
81157
81168
81161
81162
81163
81164
81165
81166
91167
#1179

81171
91172
Y1173
81174

PAGE

1¢

193133
741¢@7
601190
708314
583341
74420
740047
708314
740¢40
6eilae
193133
741090
6311172
708314
5033472
74129¢
6081153
788314
748049
681112
28115¢
2499291
7860802
750084
503343
740269
601173
203147
5490382
601178
7480489
783362
6892290
749040

283147
349392
703382
6088221

J1nTe wRUPT SERVITE

TLINT

Flew
t16C

TSRELG

£160

OK7?7

PRHLTY

PRHELTZ

KSRLP

UMS S OPE
SKP

JMF TnT7
fukS

ANTE (2 'gdtet
SE4

s T

fuks

HLT

JMP T5T17
JMS SCaPF
SKP

JMP O TSRINT
[URS

AND (177777
SN&

JMP OKT
10KRS

LT

JMP TSRINT
LAC F1AD-1
ODAC 1

10F

LAS

AND (820099
SEA

JMP RSRLP+2
1.LAC CKRSB
SAD RSAB
JHMP 44

HLT

CAF

JHMP TST2-1
HLT

LAC CKRSB
0AC RSAB
CaF

JMP TST2
LJEJECT

HOUTINE

/UHECK FOR SCUPEL moyt

/500PE
/AEAD 1/0

/SFE IF RLAUER FLAG StT

/READER F

/SPURIOUS

/RETURN F

/170 STAT

/MAKE SURE READER CAUSEU

/SUCCESS

/SPURILOUS

STaTus

LAG SET

INT, AC=1/0 STATUS

ROM [NT

/SCOPE
us

PATH

INT,

INT, AC=1/0 STATUS

/CHECK FOR LOGP ON TEST 2-7

/PRESS CONTINUE FUR RSS8

/SET ADDRESS SHWS 10 13 ¥

/FOR NEXT
/1L.O0P ON

/L00P

TEST
2~7 WITH ROHH

10T TeST



IHSRD PAGE 11

ITEST &, TIMING CHECK

6130 LLeC 14ae
/
¢130d 203164 PCO1 LAC €011
w131 ¥43161 DAC wWUAK
41302 70814 kSa
©v13e3 700101 RSF
¥1304 601303 JME -1
81305 764353 LAW 4353
¥13e6 843163 DAC WUK?
w1307 203166 LAC CONS
61318 043167 DAC WUxK1
61311 443161 1SZ WORK
81312 6813082 JMP PCO14+2
41313 203165 LAC CUN3
01314 843161 DAC WORK
41315 443161 187 WORK /HALT 2 MS BEFORE SELECTING
91316 681315 JMP -1 /AGAIN
21317 708104 RSA /START THE DELAY
#1320 708101 RETURN RSF
81321 6081333 JMP DEAMS
01322 2083162 LAC WURK1
21323 741109 SPA
91324 6@133¢ JMP ERPCO
¥1325% 193133 JMS SCOPF /SUCCLSS PATH
#1326 691508 JMP NOTAPE /SKIP TO NEXT
81327 681390 JMP PCO1 /SCOPE MOUE LOOP
01338 183133 ERPCO JMS SCOPE /ERROK DELAY < 35 Ms
81331 740040 ELES19 HLT /
41332 6@13e0 JMP PCO1
41333 443163 N6aMs 152 WORK?
01334 741000 SKP
01335 661341 JMP ERPCO1
21336 443162 ISZ WORK1
41337 601320 JMP RETURN
01349 60132¢ JMP RETURN
21341 183133 ERPCNL JMS SCOPE /ERROR, UELAY > 65 MS
#1342 7400490 EMOR19 HLT /
01343 681380 JMP PCO1

JEJECT



IHBKD

¥15¢8

81509
¥15¢€1
81502
015¢3
01504
¢1585
81526
¥1507
41518
#1511
41512
91513
21514
81515
#1516
81517
81520
81521
91522
81523
81524
81525
81526
21527
81538
91531

PAGE
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Tagyay
7¢¢124
761V av
1dt1ey
7¢0314
3344
740709
621513
123133
740¢ 40
601581
728314
74@¢10
741180
681522
183133
740240
681581
7400840
760104
163120
768101
741000
748040
7400480
681523

/TFST

PaTAvE

EAZE

OKFLE

FA20R

PRHLTS

PHLT3A
EA2eC

. -

o Tare IFST

A0 Lnae
HLT
K5 A
Law v’

JMS ST 7e
Tuks

AnD (1740
Sta

JMP OKFLG
JMS SCHOPE
HLT
JMPONUTAPE+Y
[OKS

Ral

SPA

JMP e 4

JMS SUOPE
HLT

JMP NOTAPE+1
WL T

RoA

JMS STaL7¢
RSF

SKP

HLT

HLT

JMP PRHLT3+1
JEJECT

JREMOVE TAPE UM RpApER
/SELECT REAutr

/NO TAPE SHOULD Rbt SFT

/ERROR, NO TAPE NOT SFT

/READER FLAG SHOULD Rt SET

JERROR, NO TAPE UID NOT
/SET RHEADER FLAG
/PRESS TAPF FREU HERF

/FLAG SHOULD BE SET
/END UF NU TAPE TEST

JERROH, TAPE FEEU 01U NOT
/CLEAR NO TAPE FLAG



JHSRD

41600

41600
416¢1
1662
1603
V1604
v1605
81686
81607
21610
21611
01612
41613

81614
81615
81616
81617
#1628
81621
81622
81623
81624

91625
81626
81627

13

764261
843220
143154
143174
203345
043161
777587
843162
788104
44317¢@
681614
740240

443161
741002
681623
7006181
681614
7081172
681610
283345
943161

443162
601614
681632

/TEST 11,
IHEAER SPFEL

CHECK

LLOC 1590

TST11 LAW
AL
DY
Get
LAC
DAC
LAW
NAC
RSAY R5a
154
JMP
£21 HLT
/

/

Z2et
InF1+l
STakza
CUJNTA
(-124¢
WO~ K
-271
WK1
/FETCH
CUURNTA /CHARACTER COUNTER
TI4E
/SHOULD NEVER GET HEwWp

/8 SEC, TIME LOUP

/

TIME 152
SKP
JMP
RSF
JHP
RRR
JNP
LAC
DAC

TIMEX 152
JMP
JMP

WORK
TiMEX=2
TI+E
RSai
(-~12402
WORK
WORK]

TIME
TYPQUT /PRINT TOTAL CHARACTERS

JEJECT




JHSRD

¥1636
41631
81632
41633
01634
61635
91636
81637
01640
01641
Y1642
21643
B1644
81645
$1646
81647
21658
81651
81652
81653
81654
81655
81656
81657
01668
81661
81662
81663
21664
81665
81666
81667
81678
81671
81672
81673
01674
21675
81676
01677
21788
01781
81782
01783
21704

PAGE

14

750ve4
503346
7412¢¢
6Q1717
20317¢
7424829
74022¢
503347
24317¢
141786
441797
441713
20317¢
2417085
744209
361713
748408
601655
241795
441706
681646
2017906
342666
861787
291705
@4317¢
221713
541715
741060
601641
281785
342666
243381
281711
2433080
201719
843277
283213
840011
182713
201716
841713
281717
041787
601600

/
TYPUUT

NXTPwR

SUBAGN

DONCON

LAS

ANIE (4 g0

Sna /PRINT READING SPLE?
JMPOFLTST /NO

LA CUUNTA

HIR; RAR

AND (777
DAC COUNTA
DEM PCwW

1SZ TA=LE
1S7 PWRTEN
LAC CUUNTA
DAC CUUNTS
cLi

TAD® PWRTEN
SNL

JMP DONCON
DAC COUNTSB
1S2 PCwW

JMP SURBAGN
LAC PCW

TAD NZaY
DACe TaBLE
LAC COUNTH
DAC COUNTA
LAC#® PWRTEN
SAD PWRTEN+2
SKP

JMP NXTPHR
LAC COUNTSH
TAD NZ69
DAC INF5+3
LAC TARLE+?2
DAC [NFBs2
LAC TARLE+1
NAC INFS5+1
LAC PRINTS
DAC 11

JMS MS61
LAC PwniTEnN+3
NMAC PWRTEN
LAC TARLE+S
DAC TaRLE
JMP TST11
JEJECT



JHSRP

317@5
A1706
1787
v1710
41711
21712
21713
v1714
41715
¥1716

PAGE

15

dedvsv
2eecan
ae17e7
428V
vouvree
ney17¢7
¥r1713
777634
777766
201713

COUNTH
FCW
TALE

PaRkTEN

/=108
/-18



YHIRD

vi1717
41729
41721
A1722
61723
41724
41725

21726
81727
81738
81731
81732
81733
81734
81735
81736
81737
81749
91741
81742
21743
21744
41745
81746
81747
81758
81751
81752

21753
81754
81755
81756
21757
81768
21761
81762
81763
91764
81765
81766

FAGE 16

723141
601717
750784
PURRLTS
7412¢%
621600
622576

eoBeRr
201754
543351
741089
601742
283352
041754
201753
744018
7414090
342051
241753
221754
341753
861754
201766
740020
361754
841766
441754
621726

123456
801765
654321
361416
955363
546060
243835
762572
453237
158214
aaeaen
sagaee

FLTIST

/
/

/RANDOM

GENRAN

RANTAD

/

RANCON
RANDEX
RANTRL

HANSAY

gt

JME -1
LAy

ANE (2 on

Sva /PRINT ACCEL,

Jitr TST11 /50
JME S DUL

NUMBER GOINFRATOR

4

LAC RANDEX
SAD (KANTBL+10
SKP

JMF RANTAD=-1
LAC (RANTSL
DAC RANDEX
LAC RA®NCON
CLLIRAL

Sl

TAD ONE

DAC RANCON
LaCes RANDEX
TAD RANCON
GACe RANDEX
LAC RANSAV
R AR

TAD# RANDEX
DAC RANSAYV
1S7 RANDEX
JHMP# GENRAN

123456
RANTBL+10
654321
361416
255363
S54696¢
243935
762572
453237
15214
2

@
JEJECT

TIME?
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/TAPE LutiP SYNC “90UTINE

02oee LLOC 2.ve
/
22008 Beevav SYNC 2
42881 203353 LAC (=34@1
woae?2 242450 DAC OELAY
32083 706104 RSA /CHECK FOK SYNC CHAK,
62004 7¢9181 RSF
862005 602¢04 JHP -1
32806 788112 RRR
82007 7412007 SNA
42818 6e2e2¢ JMP  INSYNC
w2811 442250 1SZ DELAY
¥ce12 692083 JMP SYNC+3
47813 263212 LAC PRINT3 /TIMEU OUT
82914 249011 0AC 11
02e15 182713 JMS MSG1
82816 748840 PRHLT4 HLT
02817 682001 JMP SYNC+1
020820 758004 INSYNC LAS /CHECK ACS3
2821 7429810 RTL
42822 742010 RTL
82823 74140 SéL
82024 682026 JMP 42
02825 7580084 LAS
82926 583354 AND (108
@z927 740208 SEA
82838 622089 JMP® SYNC /ALL SAME CHAK
9283y 758084 LAS
92832 583355 AND (40@
2033 748280 SEA
82834 682042 JMP SETONS /ALT, 1 AND @
82835 283356 LAC (gv@1@2
92836 943153 DAC SToR? /BINARY COUNT RSB
ez2a37 20820851 LAC ONE
82948 943154 DAC STOR2A /ALPHA
@2841 622080 JMPa SYNC
2842 758881 SETONS cLC
829843 582052 AND TH77
U2o44 843154 DAC STOR2A /FOR ALPHA
82845 777777 LAW -1
62046 243153 DAC STOR?2 /FOR kSg
vle47 622000 JHP& SYNC
hzgse geegae NELAY @
bwees1 2¢80a1 ONE 1
82852 208377 TH77 377

/PDP-9 HIGH SPEEN READER DIAGNOSTIC - TAPE 2
/

/DATA CHECK ROUTINE FOR RSA, RSB ANU RCFH
/RSA ANU KRS8

ve10e LLOC 2140
/

¥c10¢ 192¢0¢ RSACK JHS SYNC

v7101 768321 LAW 31

0102 84322 DAC INF1+1




THYRD

ar1f3
a7iv4
He1es
vel?é
Cel@?
de1l¥
de1it
vrii?2
87113
42114
82115
82116
¥2117
82120
w2121
vz122
82123
02124
82125
62126
82127
¥2138
¥2131
82132

Y

18

AL
¢43155
2031772
¥4vv 1t
748194
708141
6d211¢
72¢11°?
©¥w4a3152
543154
6082125
183133
74100¢@
602123
192736
182713
183141
740040
182246
443155
682105
183133
602133
682160

OKRSA

Lal
Al
Lat
Al
ENY
[
JMP
Rk
DAC
SAD
JMP
JHS
SKP
JMP
JMS
JMS
JMS
HLT
JMS
157
JMP
JMS
JMP
JMP

HLOCK
ST K3
PRINTL
11

-1

STeR1
STORZA
OKRSA
SCOPE

o+ 3
SETUPY
MSG1
ERHLT

CKTAPE
STORY
RSACK=+5
SCnPLE
RSARCE
RSACK

JEJECT

/HEAND A WURD

/COMPARE

/ERROR

/CHECK FOR END OF BLOCK
/CHECK FOK SCUPE mOwut

/SCOPE MOULE



JHIRD

32133
¥2134
62135
42136
6137
¥e140
0141
w2142
¥2143
¥2144
82145
¥2146
87147
82150
¥2151
42152
¥2153
¥72154
©v2155
82156
82157
o168
2161
62162
82163
82164
82165
22166

PAGE
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1g2vna¢
760302
Ba322¢
202244
343155
2e317?
940011
708104
700101
602143
750280
700102
843152
543154
682161
103133
741¢00
682157
1982736
182713
183141
740040
102246
443155
602140
183133
682167
682133

/RSA ANU RCF

RSAKCE

OKRCF

JMS
LAk
DAC
LAC
[TAC
LAC
DAC
RSA
RSF
JMP
CLA
RCF
nNAC

© SAD

JMP
JMS
SKP
JHP
JMS
JMS
JMS
HLT
JMS
157
JMe
JMS
JMP
JMP

SY~C
R
Ink 141
RLOCK
STHRZ
PRINT1
11

1

STHR1
STAR2A
OKRCF
SCOPE

3
SETUPL
MS61
ERuLT

CKTAPE
STOR3
RSARCF +5
SCOPE
RSHBCK
RSARCF

LEJECT

/READ CHAR,

/COMPARE

/ERROK

/CHECRKR FOR END UF BLOCKS



IHSKD

0167
4170
4171
42172
vr173
vr174
8175
¥z176
¥2177
02200
02201
02282
02203
vo284
82205
82206
822087
82218
82211
w2212
82213
82214

92215
82216
w2217
8222¢
82221
82222
82223
82224
82225
82226
82227
02238
82231
82232
92233
02234
82235
82236
82237
vez248
42241

PAGE
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lvevay
760343
Ba372v
202745
043155
720144
700191
682175
700112
843152
543153
682207
183133
741000
741089
193085
182246
443155
682174
123133
602215
602167

182008
768304
843220
202245
043155
788144
760101
682223
7508098
700182
843152
543153
602236
183133
741007
74128¢
103095
102246
443155
602222
183133

/RS AN

/
“Se{K

/
/

KK

JMe
{LAnw
Gar
LAl
UAC
235
HSE
JMP
RRR
DAC
Sab
JMpP
JHS
SKP
SKP
JHMS
JMS
IS4
JMP
JMS
JMF
JMP

/RCF ANU RSB

/
RSBRCE

JMS
LAW
DAC
LAC
DAC
RSR
RSF
JMP
cLA
RCH
DAC
SAD
JMP
JMS
SKF
SKE
JMS
JMS
157
JMFE
JMS

SY G
RPan

b 1+
FLOCKA
STR3

o1

/READ CHAK,
STR1
STIR?2 /COMPARE
D

SCPE

SETUPY

CKTAPE

STOR3

R5ACK+H

SCOPE /CHECK FOR SCOPE MODE
RSHRCF

RSKYCK

SYNC
¥4
INF1+1
HBLOCKA
STOR3
/SELECT

=1

/READ
STNRY
STiiR? /COMPARE
L tD

SCUPH

SETUPS

CKTAPE

STOR3

RSHURCF 45

SCHPE /CHECK FOSSCOPFE MuDEt

JEJECT



JHSRD PAGE 2%

82242 7482040 PRHLTYS HLT /END UF DATA TFSTS
b-243 602715 JMP RS-=RCH
Vr244 777401 FLOCK 7774v1
A7245 777753 LULKA 777753
/
/
vr246 e CRTAVE ¢
8,247 75¢+34 LAS
0r258 5¢ 3354 AND (1 '¢
¥e251 74¢428¢ SZA
82252 622246 JMP® CKTAPF /ALL SAME CHAR
¥2253 7507@4 LAS
372254 5¢335% AND (44
Y255 744209 S£A
82256 672267 JMP PATNOT /7ALT, 1 AND ¢
¥2257 283153 LAC STuR? /BINARY COUNT
62268 343357 TAD (238303 /B INARY MODE
82261 343153 DAC STOR?2
82262 283154 LAC STNR2A /ALPHA MOUE
82263 342¢51 TAD ONE
$7264 582052 AND TH77
82265 043154 DAC STNR2A
82266 622246 JMPa® CKXTAPF
82267 283154 PATNOT LAC STNR2A
@227e 740781 CMA
92271 502852 AND TH77
82272 843154 DAC STOR2A
82273 622246 JMPe® CKTAPE

JEJECT




YHSRD

¥ 409

vr4ap
¥z4@1
B246¢2
¥2403
B2464
02405
82436
82497
8241¢
g24311
62412
82413
62414
82415
82416
82417
82428
82421
82422
82423
§2424
g242%
82426
82427
22438
82433
82432
82433
82434
62438

PAGE
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192¢9¢9
143154
202751
343154
582852
043154
756084
563342
7469081
842573
442573
662442
788184
788181
682415
788112
543154
682402
843182
183133
741688
682482
182736
283172
3428%1
g48811
162713
193141
748849
6g24@2

/
/VARTARLE
/

/
VARSAD

VAREND

READER SPEED CONTROL4 ACS 2-17 SET SHEEN

WLOC 2490

JHS SYNC
D#M STOR2A
LAC ONE

TAL STOR2A
AND TH77
DAC STOR2A
LAS

AND (377777
CHA

DAC STLSTR
182 STLSTR
JHP =g

RSA

RSF

JHP =y

RRB

540 STOR2aA
JHP VARSPD»2
DAC STO0R1
JHSE SCOPE
SKP

JHP YARSPRe
JHS SETUPYL
LAC PRINTY
TaD ONE

DaC 11

JHS MSG1
JHME ERHLY
HLT

JHE VARBPDs2
SEJECT

/LLOAD ACS

FOELAY

/READ

/COMPARE

/CHECK FOR SCOPE MODE

JCHECK FOR HaLT ON ERROR



IHSRD PAGE 23

/RANDOM KEAD AND STALL

vr5ee SO0 2088
/
neS5pp 1p2age HSKP JMS Sy ¢
veset 203347 LAC (177777 /SET MAX, STALL
deSu2 Pa42n72 DAC STLSTR
Beb23d 777775 SETSPR LAv =4
vr5¢4 042575 ftAC LunPa /LO0P COUNTER
Ye50% 181726 JMS GENMRAN
v2596 502567 ANTE LNGLIM
82507 748001 CMA
¢251¢ 943174 OAC CHACNTY /FRAME COUNT FOR FULL SPEED
82511 101726 JMS GENRAN
02512 503360 AND (17 /MAX, OF 17 FRAMES FEK BLOUCK
¥es513 740001 cHMA
07514 042574 DAC LOOP
62515 202573 READ] LAC STLSTR
82516 748021 CMA
82517 043156 DAC STOR4
82528 443156 IS?# STOR4 /STALL BEFORE REAUL
82521 60252¢ JMP -1
872522 102540 JMS READ /G0 READ AND COMPARE
82523 442574 1SZ LOOP
82524 6082515 JMP READ1 /READ ANOTHER FRAME
62525 108254¢ JMS READ /READ FULL SPEED
02526 443174 1SZ CHACNT
82527 682525 JMP -2
82536 703362 CAF /TRY POWER UOWN WITH CAF
82531 442575 1SZ LOOPA /CHECK LOOPED 3 TiIMES
82532 662585 JMP SETSPD+2 /L00P
82533 282573 LAC STLSTR
82534 744020 RCR
82535 543361 SAD (377
82536 682501 JMP HSKP+1 /SET MAX, STALL
82537 682502 JMP SETSPD-1

JEJECT



FHIRN

U540
WeS4a1
B2542
22543
wr544
4545
¥r546
vr547
82558
¥e551
¥z2552
82553
¥e554
82555
82556
82557
82568
82561
82562
62563

872564
82565
82566
02567
82570
82571
82572
82573
82574
82575

PAGE
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GRoren
746104
700141
602542
798112
943157
543154
602567
183133
741000
602562
102736
203172
342051
g40011
182713
193141
748040
182246
622540

777736
298020
0080402
208777
777657
777776
777747
goedod
oogepd
200000

/READ AND CUMPARY LUOP
HEAD g
RS A

RoF
JMP -1
KRRt
UGAC STOk1
SAD STIOR?A
JMP TaPECK
JMS SCOPE
SKP
JMP TAPECK
JMS SETUP1L
LAC PRINT1
TAD ONE
DAC 11
JMS MSG1L
JMS ERHLT
HLT

TAPECK JHS CKTAPE
JMP# READ

/

/CONSTANTS AND VARIABLES

CON7 “4?

CONB 29

CON9 4

LNGLIM 777

M120 -121

M1 -2

M3 @ ~-31

STLSTR [}

LQOP /]

LOOPA [

JEJECT

/HEADER IN ALPHA

/HEAD A CHAR,

/COMPARE

ZINHIBIT PRINT
/BAD

/CHECK FOR END OF BLOCK



YHSROD PAGE 25

/
#2576 202666 nuL LAC N2AY
42577 342655 NAC Ly
vr600 842656 NAC 111
02601 Da2660 NAC hy
8602 7v01¢84 K5 A
826¢3 7¢9131 HSF
V604 622603 JMP -1
4r625 700104 RSA
22606 708101 HIN RSF
87607 741007 SKF
02610 682672 JMP TUuT
o611 442660 184 nz
gz612 202660 LAC D2
o613 740001 CHMA
62614 342051 TAD ONE
82615 342667 TAD Nz272
2616 740200 S#A
92617 682635 JMP FINUP
82628 202666 LAC N26®
82621 B4266¢ DAC D2
82622 442656 Is# D1
87623 202656 LAC DI
82624 748001 CMA
82625 342051 TAD ONE
42626 342667 TAD N&72
82627 748280 SEA
82638 602644 JMP FINUPL
82631 282666 LAC N260
82632 342656 NAC D1
2633 442655 1$Z Do
82634 602647 JMP FINUPZ2

JEJECT




HHRND

3635
4636
67637
¥vr649
87641
wo6dz
D7 643
w644
Ve 645
Beoa6
02647
02658
0651
Bees2
¥e653
22654
02655
02656
82657
82660
Br661
¥2662
02663
82664
D665

82666
22667
82670
62671

¥2672
v2673
82674
82675
82676
ve677
ve708
82701
42702
V2703
Be724
w705
ve7e6
vwer07
87719
82711
w712

PAGE
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50477
SeEPvoe
Sevrer
Sepror
S50800¢
LAUv e
SEuvoe
S5¢0even
500007
50000¢
202671
740000
043161
443161
6082652
602606
QeB26¢
20926¢
0eR256
800260
gaaz49
988315
300323
009212
808215

200260
96272
902654
777754

20267¢
2492011
1062713
750084
583350
740260
602576
601600
waenpe
7698215
700486
542711
622792
708491
662707
768212
602704

Finye

FINUPTL

FINUPZ

(83%]
D1

be

N26@
N272
PROAD
TUSE

TQUT

CRLF

AND
AN
AN
AT
AnD
ANy
AN
ANT)
AND
AND
LAC
NUP
DAC
154
JMP
JMFP
26¢
26¢
256
266
240
315
323
212
215

260
272

De~1

TUSE

HOHK
WORK
vl
BIN

777754

LAC
DAC
JMS
LAS
AND
SZA
JMP
JMP
Vﬁ

LAW
TLS
SAD

PROAD
11
MSG1
(20pe

ouL
15711

21

)

JMPe CRLF

Tsf
Jnp
LAK

JHP CRLF+2

o
2172

LEJECT

/33 US, TO HERE

/3US,

/2 MORE = 38 US,
/00 26

/LOOPS FOR 68 US,
/188US TOTAL

/%

/X

/,

/%

/SPACE

/M

/S

/LE

/CR



THSRD

4: 713
4714
vr715
20716
w717
Be72@
G721
6772
We723
Ae724
4725
w726
be727
we738
¥z731
Br732
82733
42734
w:735

ce736
V737
42749
¥r741
6742
82743
02744
42745
ve746
ve747
V750
v2751
82752
82753
02754
¥e755
8756
vr757
Y768
ne761
87762
Br763
62764
vr765%5
ne766
w767

PAGE 27

BEBY AL
272¢ivi1t
704426
S43571%
74670
741097
602725
700401
622722
682714
777761
843162
770600
¥43161
443161
602731
443162
602727
622713

veovor
203152
503287
18277¢
84324¢
283152
503206
182777
843241
203152
503205
342666
843242
283154
503207
19277¢@
343227
203154
523236
182777
n4a3230¢
203154
503205
342666
043231
622736

/TTY PRINT ROUTINES

/
MSG1

CRWAIT

/
SETuUPL

7

tacs 11

TLS
TAbL
SEA
SKp
JMp
TSF
Jup
JmMp
LAW
NAG
LAW
DAC
1S#
JMP
[5%
JMp

£t

ChreAlT

1
MSG1+1
-17
WORK1
~1/604
WORK
WORK

o1
WURK]
CRAAIT+2

JMP# MSG1

4]

LAC
AND
JMS
NAC
LAC
AND
JMS
DAC
LAC
AND
TAD
DAC
LAC
AND
JMS
DAC
LAC
AND
JMS
DAC
LAC
AND
TAU
DAC

STOR1
MSK3
RUTATS
BADY
STOR1
MSK2
ROTAT3
BAD1+1
STOR1
MSK1
NZ26@
BAN1+2
STOR2A
MSK 3
RUTAT6
GuoD1
STNOR2A
MSx 2
ROTATY
GuUID1+1
STORZ2A
MSK1
Nehd
GONN1+2

JMP® S8 TUPT
LEJECT

/BAD UATA



IHSRKRD

677780
6r771
we7172
82773
02774
we77%
82776

wel?7
83000
B3gnl
83902
8308083
63004

03@85
83866
vw3e87
v3818
#3811
93812
83213
83g14
©¥3015
v3816
03817
03828
83821
03822
83823
83024
030925
03826
93g27
03838
03831
83832
03833
03834
B3935
Bviplé
23037
¥3p49
URTESY
03ig42
42943
Y3044
wigas
B3IB46
43047
Y5059

PAGE
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weoede
742024
742424
74202%
342666
74408
62277

bwegage
742020
74002¢
342666
744000
622777

BeBoEo
203229
700406
7008401
603010
203290
249011
283153
243154
103029
683032
2908900
777773
943171
220011
7004066
789491
603025
443171
603023
623620
777772
843117
283367
583153
744000
742010
742¢19
342666
443116
203153
742418
740010
243153
183251
603734

FOTATS

/
KOTATS

/
/
SETUPY

TYPE?2

TYPEY

o

RT#; RTR;

TAD N2AY
cLt
JMP# ROTATA

¢

KTk

RAK

TAD Nz2é6g
cLL

JMPa ROTAT3

@

LAC INF1+1
TLS

TSF

JHP -1
LAC PRINTSY
UAC 11

LAC STOR?2
DAC STORZA
JHS L2
JMP TYPE1
@

LAW =5

DAC CNTA
LAC= 11
TLS

TSF

JMP -
1SZ CNTA
JMP -5
JMPa TYPE?
LAW <6

DAC AwWAY
LAC (740004
AND SToR
cLt

RTL

RIL

Talh N2AaY
DAC TRHELES
LAC STNHR?2
RTL

RAL

DAC STNRY
JMS TYPE3
JHE O TYRE1+
JEJECT



THSRD

A%051
LRPH 2
43453
vigh4g
855
AlG56
Bius7
N T
43061
UNY Y Y
363
83864
82065
4266
63867
03e79
¥ig71
03872
W3e73
83074
w3ig7rs
v3B76
43877
03108
¥3ie1
83102
v31e3
BI104
23185
83106
g31e7
83110
83111
83112
43113
Y3114
83115
33116
vw3117

PAGE
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e gn
283116
7284449
Tradyt
6V Sih4
445117
623v 51
7777772
¥43117
10302¢
203362
503152
744000
742019
742010
342666
243116
203152
742041%
74016
243152
1831¢@
683063
eegage
203116
700486
708401
603183
443117
623100
102782
203154
¥43153
103129
183141
7490049
623085
200089
aago0e

TYPE ¢

TYPE4

TYPES

TRKLES
AWAY

{/l_

LAC TR LFES
TLS

ToF

NE I
P77 Awty
JekEs TYPES
LAk -p

DAC Away
JMs TYRE2
LAC (7260007
AND STOR1
cil

RTL

RTL

TAD N26hQ
NAC TRRLES
LAC STOR1
RTL

RAL

DAC STOR1
JMS TYrESs
JMP TYPE4+3
1

LAC THBLES
TLS

TSF

JMP -1
ISZ AWAY
JMPe TYPFS
JMS CRLF
LAC STORPA
DAC STQRZ
JMS STAL7@
JMS ERHLT
HLT

JMPa SETUP3
@

A

LJEJECT




THERD

435129
62121
42122
¥3123
03124
43125
43126
83127
82139
83131
43132

43133
03134
¥3135
83136
83137
93149

83141
83142
93143
83144
03145

PAGE
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vagaav
203132
443161
770202
843162
443162
623125
443161
683123
623120
777771

408000
7506004
742010
7414040
443133
623133

8egeon
7500084
740100
443141
623141

STAaL7¢

M6

SCOPE

/
ERHLT

@

LAC
NAC
LAW
DAC
[57
JMpP
152
Jne

M6

WURK
-1440p
WUIK1
WURK 1
-1

WURK
STaL7¥+3

JMPe STAL7¢

-7

4

LAS
RTL
SEL
152

SCOPE

JMP# SCOPE

4
LAS
SHA

ISZ ERHLT
JMP# ERHLT
JEJECT

/7% MS STALL

/CHECK FOR SCOPE MOUE

/YES, SCOPE MODE

/CHECK FOR HALT ON ERROR

/NO HALT



FHIRD PAGE 31

/CONSTANTS, VARIABLES ETC,

/
43146 723104 KRS 7orlna /RSA 107
Bd5147 708144 CKHS Tieiad /RSB 10T
»3159¢ 1¢01¢2 CRRCF Tuile e /RCF 10T
Wi151 7¢8112 CRbe s 746112 /RRE [0

/
G182 200¢8r STGR 7 /THESE NEXT 6 FUR
43153 Beovav STOR?2 4 /DATA WURD STORAGE
#3154 veorgn STOK2A 4
nx1s55 gngeev STNR @
03156 a00cpp STOR4 @
83157 uagege STORS 4
83169 Bueeee FLAG 4 /RSA, RSB FLAG
¥3161 vogrer WORK @ /THESE 3USED
02162 gepege HORK1 4 ZIN TIMING LOOPS
03163 X s WORK? [

/
23164 776027 CONT -1751 /THESE FOUR USFu
03165 776544 CON3 -1234 /IN TIMING LOOPS
23166 771623 CONS -6155
23167 883777 CONG 3777

/
83170 geacen COUNTA ]
83171 2006802 CNTA 2
w3172 083217 PRINT1 INF1
¥3173 00000 0R BLSTOR [ /BLUCK LENGTH
03174 0peaan CHACNT [} /CHARACTER COUNTER
43175 gegoee CNTEN [} /COUNT OF TEN
83176 228700 STORLM @ /ERROR COUNT
843177 gegeae LASTAL %} /LAST STALL TiME
83200 883263 PRINTS INF4

/
23261 768381 A 760301 /TTY CHAR, A
23202 768382 <] 76¢302 /D1TT0 b
832023 7603083 ¢ 760363 /01770 C
33204 760304 D 760304 /DITTIO U
¥3285 voeve7 MSK1 7
03206 200370 MSK2 78
¥3207 40836¢ MSK3 390
23210 20070 MSK4 74¢
43211 vpre0¢ MSKS 74¢6
93212 ¥B3245 PRINT3 INF3
83213 203276 PRINTS INFS
83214 691127 JMPS JMP ILINT
v3z215 777563 END 7775638
03216 671141 JMP6 JMP TSHFLG

JEJECT



JHSRN

w3217
03220
83221
42222
43223
0lr224
¥iz2s
83226
43227
¥w3z3e
83231
©¥3232
82233
V3234
83235
¥3236
83237
vl249
63241
03242
93243
03244

83245
33246
vs247
v3250
83251
83252
83253
83254
43255
83256
83257
83260
83261
83262

PAGE

32

Jpadov
beguee
vRB24¢
Vo83¢7
0eY317
226317
20y 3v4
BeB2ae
BepP33n
gBRa33e
200330
038240
vegr4e
200382
200301
808384
200240
088338
800332
388330
084212
928215

gegoon
208383
8oe3e1
828316
088316
988317
808324
209240
299323
2008331
208316
9883083
208212
880215

/TTY PiInT ROUTLINHES

INF1

GOGUL

BAGL

INF3

¢
7

24¢
Iu7
317
317
RPE]
e
38¢
344
KN4
240
244
342
301
3g4
244
339
334
34¢
21?2
215

3B3
31
316
316
317
324
24¢
323
3381
316
383
212
215
JEJECT

/N
/N
/0
/al
/SPACE
/S
/Y
/N
/¢
/LF
/CR



HH2RD

12263
JH264
Br265
43266
wiz2e7
Be27@
¥i271
w3272
83273
062274
02275

93276
03277
v33090
43301
v33082
03383
83304
833085
93306
83307
83310

PAGE
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AXXA1s
bvuy3e7
weY31y
w317
(A2 RY T
BRv240
488247
bav8302
d0o3nt
vue3e4
bae249

vogage
vasney
Beaege
(221211
808257
008323
gee3es
Q88303
2vB240
898212
808215

INF 4

INF5

a7
317
317
344
24y

24v
342
341

249

;FES S

257
323
385
343
24¢
212
215
JEJECT

/6
/0
14
/0
/SPACE
/SPACE
/8
/A
/D
/SPACE

/SLASH
/S

/t

/¢
/SPACE
/LF
/CR




THSRD

2311
42312
w3313
85314
At31h
64316
41317
33320

WIi321
83322
42323
83324
63325
¥3326

83327
43330
83331
¥3332

#3333
83334
83335
83336
83337

43349

83341
¥W3342
#3343
¥3344
8r34s
#3346
43347
43358
Jdx351
43352
N353
¥2354

PAGE 34

782744
20491
203312
722721
583337
782787
203340
043312

760261
8413085
772643
#43166
776723
043165

777546
041606
777761
242671

777743
842564
777773
843132
740049

782704
782701
702702

284201

03311
20peov
177777
020000
8010e0
765497
bvR4n0Q
bwag777
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/CHECK FHR 1 OR 1,2 US CYCLE

/

FARCK FwF
CRPE LAC 4d4¢ry
LAC -1
SPE
JME PRHLTE
P
LAC LKAK
DAC CRPE
/
/TEST 9
/
LAW 261
DAC PCO1+5
LAW =5135
DAC CONS
LAW =-1455
DAC CON3
/
/TEST 11
/
LAW -232
DAC RSAi~-2
LAW =17
DAC TUSE
/
/RANDOM STALL LOOP
/
LAW =35
DAC CON7
LAW =5
DAC M6
PRHLTS HLT
/
/
FWPz7082704
SPE=7827¢1
CPE=702702
/
LK4K LAC 4¢vi
/
JEND PARCK

TIME

/FORCE PAKITY FRRUR

/5K
/CL
/RE
/=

/78 MS STALL
/END OF CYCLE

I[F PARITY

/NO PARITY
EAH PARITY FRROR
STURE CRPE
1.2 US CYCLE TIME

P

TIME CHECK
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82565
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8317¢
81785
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81655
82576
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20323
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20427
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80747
8A762
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B1539
Bu324
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tBés
LBV 6
LBl1
Lis12
tb13
=Hxl4
tHl5
EH16
cLES1Y
EMURL9
N
LRHLT
ERPCO
tRFCO1
tRKCF
LRECF2

168
£16C
E16D
£21
FINUP
FINUPL
FINUP2
FLAG
FLTST
Fue
GENRAN
Go0p1
HLTe
HLT61
HSKP
TLINT
INF1
INF3
INF 4
INFS
INSYNC
JMPS
JUMP 6
AR
KSF
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LK4K
LNGLIM
LOCP
LOCPA
iSG1
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15K 2
1543
154 4
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00751
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02644
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83168
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01726
03227
00738
08764
82500
@1127
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83245
23263
83276
020828
83214
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7088312
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23348
32567
82574
B2575
32713
23205
83206
43207
83219
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RS ¥3211
41 82571
1179 ¥257¢
18 32572
o 83132
UTAPE 41528
VX TPHR ¥1641
A1) w2666
Ng72 82667
UK B8e226
UKFLG 81513
UKRCF 32161
UKRSA 82125
UK4 #8432
UKSA 88517
UK7 81153
UNE 32051
PALTL9 98128
PARCK 23311
PATNOT 82267
PENCNT 20125
PCF 780202
PCC1 21309
PCw 21706
PHLT3A 81527
PNCHA 20113
PRALTL 21165
PRHLTZ2 81179
PRHLY3 81522
PRHLT4 82816
PRELTS 82242
PRHLT6 83337
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PRINT3 83212
PRINT4 83200
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PRGAD 8267¢
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Pss 780244
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PHRTEN 81713
RANCON 21753
RANDEX B1754
HANSAY 81766
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At TURN 81329
ROTAT3 82777
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AR 700112



JHIRD

<SA
XSAl
XSACK
<SARCF
“5Ay
,,"S(‘
XS5 CK
“S-LP
XS+RCF
RSF
SCOPE
SETONS
SETSPD
SETUPL
SETUP3
SKPERR
SPE
STAL78
STLL
STLSTR
STORLM
STOR1
STCR2
STOR2A
STORY
STOR4
STORS
SUBAGN
SYNC
TABLE
TAPECK
TCF
TH77
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