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1.0

INTRODUCTION

1

.

The Custom Systems Model 110 Cartridge Tape Coupler (CTC)
interfaces any Data General Nova* or Eclipse* Minicomputer

to a Kennedy Model 6450 or 6455 1/4" Cartridge Tape System. It
offers the capability of storing up to 20Mb of data on a

600 foot cartridge utilizing a 4K word block size. The CTC
uses the Data Channel to transfer up to 4K word blocks of data
to or from the Tape System.

The Model 110 fully supports the Data General 9 Track Tape
Subsystem (6026) as well as all the disk back-up functions:
DUMP, F-DUMP, BURST, BACK-UP, etc.

Data is written on the tape in a true "serpentine" fashion
using 4 tracks. This, in effect, allows a 600 foot cartridge
to look 1ike a 2400 foot continuous reel of tape. Track
management and all command functions are controlled by an on-
board Microprocessor for complete transparency to the operating
system.

FEATURES

Microprocessor based design allows extensive self-test with
led indicator for visual fault isolation.

Memory Addressing to 32K words.

Transfer up to 4K word blocks.

Supports two (2) Drives.

Fully transparent to Data General operating Systems:
RDOS, AQS, etc.

*Trademark of Data General
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1

.1

FEATURES (continued)

- Emulates 6026 9 Track PE Tape Subsystem.
- Low power design requires only +5V.

1-2



2.0 SPECIFICATIONS

2.1 PERFORMANCE

Recording Format
Transfer Rate
Tape Speed

Recording Density
Error Rates

Tape Length
Start/Stop Time

Start/Stop Displacement

2.2 INTERFACE

Cabling
Electrical

Receiver
Handshake

*Trademark of Kennedy

4 Track - Serpentine (See Appendix B)

24K bytes/sec, 192K bits/sec

Read/Write - 30 IPS
Rewind - 90 IPS

6400 BPI

Soft-1 in 10 ~ Bits
Hard-1 in 10'1 Bits
300, 450 or 600 feet

Read/Write - 25 msec
Rewind/Search - 75 msec

Read/Write - .38 in.
Rewind/Search - 3.38 in,

10

Single 34 Pin Ribbon Cable

TTL (Tow true)
True = Low = .4V Max
False = High = 2.4V Min

Schmidt Trigger
Standard Kennedy Pico Bus*
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2.3

POWER REQUIREMENTS

2.4

Drive

Controller
Power Supply

PHYSICAL

2.5

Dimensions

Weight

ENVIRONMENTAL

Operating Temp

Humidity

+5V - DC @ 2.5A (avg.) - 5A (pk)
+24V - DC @ 1.5A (avg.) - 3A(pk)

+5V @ 2.5A (max)
100W (max) Output

Drive
Controller
Power Supply
Drive
Controller
Power Supply

Drive
Controller
Power Supply
Drive
Controller
Power Supply

4.5"H x 8.5"W x 17.5"D
0.5"H x 15.0"W x 15.0"D
N/A

8 1bs./17.6 kg

5 1bs./11 kg

N/A

0° to 55°C

0° to 55°¢

N/A

10% to 90% (non-condensing)
10% to 90%

N/A
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Upon arrival the package and board should be inspected for any
obvious damage. If any damage is apparent contact the carrier
and Custom Systems stating the nature and extend of the damage.

Since the CTC is a Data Channel Device its placement in the CPU
or Expansion Chassis is critical. The closer to the CPU, the
higher the priority guaranteeing minimal Data Channel latency.

Once a slot has been chosen, the board should be carefully
guided into the slot with the edges of the board resting in

the Card Guides on either side of the Chassis. When the board
meets the edge connector, the Tock tabs are used in conjunction
with the two outside edges to provide additional leverage. Use
equal pressure on both lock tabs and seat the board firmly

3.0 INSTALLATION INSTRUCTIONS
3.1 INSPECTION
3.2 BOARD INSERTION
into the backplane connectors.
3.3 PRIORITY JUMPERS

With the board installed in the proper slot, two priority signals
are required to allow the CTC to communicate with the system.
These signals are Data Channel Priority In - (DCHPIN - A94)

and Interrupt Priority In - (INTPIN - A96). If any vacant slots
exist between the CTC and the processor, priority jumpers must

be installed to maintain priority continuity between controllers.
To jumper across these slots, connect a jumper between A94 and

A93 (DCHPOUT) and between A96 and A95 (INTPOUT) of the vacant slot(s).
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3.4

CABLING

3.5

The CTC requires only one external cable to interface to the Kennedy

Model 645X 1/4" Cartridge Tape Unit. This 34 Pin Ribbon Cable
connects the Drive to either J1 or J2 on the handle end of the
CTC board. If the Drive is plugged into J1 it appears to the
operating system as Unit 0, plugging the Drive into J2 makes
it appear as Unit 1.

CAUTION: When installing cables, carefully check to be sure the
arrows on the connectors and cables match. If installed
wrong the units will appear not ready.

CONFIGURATION

The only configuration of the CTC is determined by the operating
system. If the CTC is being operated in an AOS environment cut J4,
(near Location L8) otherwise leave it in.

NOTE: With J4 cut one recoverable parity error will be seen when

crossing track boundries. This is considered a "soft error".
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4.0

ADDRESSING

The Cartridge Tape Coupler responds to Device Code 228 (Primary)
and 628 (Secondary). Jumper J1 (near Location C2) is used to select
between the two Device Codes as follows:

J1 - Out

Device Code 228

J2 - In Device Code 62

8

Two non-standard Device Codes are available for use in special
applications. These non-standard Device Codes: 208 (Primary)

608 (Secondary) are set up by removing Jumper J2 (near Location E2)
and following the procedure described above.
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5.0 PROGRAMMING NOTES

5.1 FUNCTION COMMANDS

Functions C (Clear) - Clears all error flags (except
EOT/BOT) and Done and Busy flags.
Resets the Command to Read and Select
Unit 0. Ifa CLR is issued during
a Command the operation is aborted
and Done is not set.

S (Start) - Clear all errors (except illegal),
Set Busy and Clear Done. Command
that was issued by a DOA, will be
executed.

P (Pulse) - Not Used
Mask Bit 10
5.2 INSTRUCTIONS

1) DOA(F) AC, MTA - SEND COMMAND -
Before execution, Accumulator AC should contain:

Data
Bits

0 8|9 |10 12 {13 14|15
- —~ / ‘“[: “ Unit Select 0 or 1
N.U. - Must be O

Command Select

000 - Read

001 - Rewind
010 - N.U.

011 - Space Fwd
100 - Space Rew
101 - Write

110 - Write EOF
111 - Erase

Parity - Must be 0
N.U. - Must be 0's
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5.2 INSTRUCTIONS (continued)
DOA(F) AC, MTA (continued)
NOTE: Command Default after a Clear or IORESET will be Read
Operation, Unit O.
- The controller will only access two (2) drives,
Units 0 and 1. Only one command may be executed
at a time with the exception of rewind.
- If only one Drive is attached it should be Unit O.
2) DOB(F) AC, MTA - LOAD STARTING ADDRESS -

Before execution, Accumulator AC should contain:

Data
Bits

AiTr Starting Address
for Data Channel
Operation

Must be O

NOTE: The contents of the accumulator is loaded into the Address
Counter of the controller, which is then used as a base or
Starting Address for subsequent Data Channel transfers.
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5.2

INSTRUCTIONS (continued)

3)

DOC(F) AC, MTA

- LOAD WORD COUNT -

Before execution, Accumulator AC should contain:

Data
Bits

during the next Data Channel operation.

- If a space FWD/REW Command is issued the above
accumulator should contain the two's complement
of the number of records to be spaced.

- The maximum number of words to be transferred or
records to be spaced is 4096.

0 314 15
J |\ J
‘[7 Two's complement
of desired word
count
N.U. - Must be 0's
NOTE: Two's complement of the number of words to be transferred
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5.2 INSTRUCTIONS (continued)

4) DIA(F) AC, MTA -READ CURRENT STATUS -
Following execution, Accumulator AC will contain:

Data
Bits ol1¢42131415]1611718191|10]11112}113]14]15

[ Unit Ready
l—— 0dd Record

Write Protect

Corrected Error
N.U.
Bad Tape

9 Track

Load Point
File Mark
End of Tape
Parity Error

Density

I17egal

Rewinding
Data Late
Error Flag

DATA BIT SIGNIFICANCE

0 Attention Flag - The controller detected a
condition requiring service.
Bit 1, 3, 5, 6, 7, 8, 10 or 14
is a one.

1 Data Late - Data Channel requests were not
honored in time, resulting in lost
data.

2 Rewinding - The Unit currently selected is
rewinding.
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5.2 INSTRUCTIONS (continued)

4) DIA(F) AC, MTA (continued)

SIGNIFICANCE

A start function was asserted
under one of the following
conditions:

1. A Write, Erase or Write FM
issued with Write Protect on
(Cartridge Lock in "Safe" position)

2. Space Reverse issued at Load
Point

3. Space Forward, Write or Read
issued with Unit at EOT

4. Unit was not ready

NOTE: No tape motion will take place and Done

DATA BIT

3 I1legal -

will set
4 Density -
5 Parity Error -
6 End of Tape -
7 File Mark -
8 Load Point -

Always a one.

A Parity Error was detected by the
Drive on a Write or detected by the
Coupler on a Read operation.

The selected Unit is at or beyond
EOT - Space Reverse or Rewind will
clear this bit.

The controller has detected or
written a File Mark.

The selected Unit is at Load Point
(BOT).
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5.2 INSTRUCTIONS (continued)

4) DIA(F) AC, MTA (continued)

DATA BIT

9

10

11
12

13

14

15

9 Track

Bad Tape

SIGNIFICANCE

Not used, but will be a one for
emulation.

One of the following conditions
exist:

1. The Drive detected a CRC Error
on the Tape

2. A faulty erase has occured
3. The Tape Cartridge is bad

NOTE: A re-try may correct the above problem

Not Used

Corrected
Error

Write Protect

0dd Record

Unit Ready

Always 0

If this bit is a one after a Write
Command the Parity Error Flag will

also be set to a one and the Software
should backspace and rewrite the record.

The Tape Cartridge in Unit selected
is Write Protected.

An 0dd Number of characters were
Read within the previous record.

The following conditions must be
satisfied before the Unit is ready:

1. Tape Cartridge inserted and
properly loaded

The Drive/Formatter are functional
The Controller is not busy

The selected unit is not rewinding
Controller Self Test complete

(&2 I~ SN S B AV
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5.2

INSTRUCTIONS (continued)

5)

DIB(F) AC, MTA - READ CURRENT ADDRESS -
Following execution, Accumulator AC will contain:

Data
Bits

011 15
A\
T Current Contents
of the Address
Counter
Always O

Read or Write Operation - Contains the Memory Address which will

be involved in the next Data Channel operation. This counter is
incremented by one after every Data Channel transfer.

Spacing Forward/Reverse - The Address Counter becomes a Record

Counter during Space Forward or Reverse operations. The difference
between the contents of the Counter before and after the Space
Command will indicate the number of records spaced over.
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The program specifies a two's complement word count and a Starting
Address. When Start sets Busy, tape motion begins. Data is then
transferred a byte at a time to the controller, which then transfers
data a word (2 bytes) at a time to the Mini's Memory. This operation
continues until it reaches the end of the record or the Word Counter
overflowed. If the record encountered is a filemark, Done sets and no

1. Unit not ready
Parity Error

Start does not set Busy. Selected Unit rewinds at 90 IPS and will
not be ready until it reaches Load Point. The operation takes from

1 ms to 90 sec. The other Unit is available for commands while this
Unit is rewinding. Done will not set when the operation is complete.

6.0 COMMAND SUMMARY
6.1 READ
data is transferred.
Possible Errors -
2.
3. Bad Tape
4. Data Late
6.2 REWIND
6.3 SPACE FORWARD

The program specifies the two's complement of the number of records
to be spaced forward. Start sets Busy and tape motion begins. The
tape motion continues until one of the following occur:

1. End of tape was reached
2. A-file mark was detected
3. The specified number of records were spaced over

Done will then set.
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The program specifies the two's complement of the number of records
to back-up. Start sets Busy and tape motion will begin unless the
Drive is at Load Point, in which case Done and I1legal will set.
If not at Load Point, tape motion will continue until one of the

1. Load Point was reached
2. A file mark was detected
3. The specified number of records were spaced over

The program specifies a two's complement Word Count and a Starting
Address. When Start sets Busy, tape motion begins. Data is then
transferred a word at a time to the controller from the Mini's Memory.
The controller splits each word into two bytes and transfers them to
the Drive one at a time. This operation continues until the Word
Counter overflows or the Data Late condition occurs. If Write Protect
was one, both Done and Il1legal will set and no tape motion will result.

1. Unit not ready
Parity Error

Data Late

6.4 SPACE REVERSE
following occur:
Done will then set.
6.5 WRITE
Possible Errors -
2.
3. Bad Tape
4
6.6 WRITE END OF FILE

Start will set Busy, (unless Write Protect is on, which results in
Done and I1legal setting). Tape motion will begin and a file mark will
be written. Done sets when operation is complete.
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6.7

ERASE

Start will set Busy (unless Write Protect is on, which results in
Done and I1legal setting) and the next three inches of tape will be
erased. Done sets when operation is complete.
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7.0 DIAGNOSTICS AND TESTING
The Model 110 Coupler comes with a Diagnostic and Reliability
Program both resident on a Cartridge shipped with the board.
The programs may be found on the tape in the following format:
File O ABOOT - Bootstrap Loader Program
File 1 DIRECTORY - List of Programs on the Tape
File 2 MT110 DIAG - Model 110 Coupler Diagnostic used
for testing and or trouble shooting
this specific board
File 3 UNIVERSAL - Mag Tape Reliability used for
EQEITAPE determining Reliability of Data
Written then Read
File 4 - A11 the previous files in a "DUMP"
format for storage on a disk
7.1 TESTING

This board incorporates an On Board Self Test which is done
automatically when the board is powered up. This test takes
approximately 2 seconds for a successful completion. If an
error exists on the board it will fail one of 5 tests. The
test that has failed will be reported to the user by a blinking
ted found on the left hand Side of the handle. For example -
if Test 2 failed the led would blink 2 times, pause, and keep

repeating the process. If no error is found, the led will be on

for the duration of the Self Test. The Tests are:
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7.1 TESTING (continued)
NUMBER OF
BLINKS TEST DESCRIPTION
1 Stack Memory Test - Checks stack and scratch
pad memory for the Micro-
processor
2 Done Test - Checks Done logic for
Data General hand shake
3 Increment Word - Checks word counter for
Count Test correct counting and that
overflow conditions occur
4 PIO Test - Checks PI0 for good
operation under interrupts
5 Checksum Test - Makes sure that the
programmed memory is correct
7.2 DIAGNOSTICS

If the board runs Self Test but does not run with the system, run
MT110 Diagnostics. This test resides on File 2 of the diagnostic
cartridge supplied with the board. Upon loading of the program (see

Appendix E for Program Loading) the following message will be displayed:

- ....C.S.I..... MT110 Diag. (Kennedy 1/4") Rev.0X
- Mount a write enabled scratch tape, hit any key to cont

A Unit Request is made as follows:

- Drive Unit #
Respond to the request by typing the number of the Unit you
want to test. (0O or 1)
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7.2

DIAGNOSTICS (continued)

A Request for Device Code is made as follows:

- MTA Device Code
Respond to the request by typing either 22 or 62.

A Request to Modify the Soft Switches is made as follows:

- Set switch register to desired value, type CR to continue.
(Refer to diagnostic listing if you wish to modify.) (CR)

Run this Test until a Request is made to move Cartridge Switch
to write lock position. It is done as follows:

- Move Cartridge Switch to the safe position
Respond by not stopping the program, removing the cartridge,
moving the switch and reinserting the tape.

A Request then will be made to return the cartridge to the write
enabled position. This is done as follows:

- Move Cartridge Switch off the safe position.
Reverse the previous instruction being careful not to stop the
program.
The test will then proceed to write to end of tape and print a
message as follows:

- End of Tape
- Cycle
- Pass 1

After one pass is completed no more testing is done on the write
lock or EQT detection.

NOTE: To éuccessful]y run the tape diagnostic, the A0S Jumper (J4)

must be in.
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7.3

RELIABILITY

This program resides in File 3 of the Cartridge supplied with

the board. The test reads and writes data in random record
lengths, (Max 7 records), and random data patterns with all errors
being reported. This process is continued through the entire data
cartridge until EOT is sensed at which time the error history is
displayed along with a pass count. Before the test can be run the
User must answer the questions in the Text. The questions are as
follows:

- ....C.S.I..... Multi-Mag Tape Reli Rev. 0X

STARTING ADDRESSES:
500 - Reliability

501 - Interchange Test (Write/Read)
502 - Interchange Test (Read Only)
503 - Command String Interpreter
504 - Error Log Printout

Set Switch Register to desired value, Type CR to Continue

01 2 3 456 7 8 9 10 11 12 13 14 15
0 0o00O0O0OO0ODO0ODO0O O O O 0 0 O
(Refer to Reliability Listing if you wish to modify)

Reliability Test
Enter Device Code 22 or 62, followed by a CR (22)

Enter 0 to Test CRC (NRZI Only) 1 if not, followed by CR (1)
Mount Scratch Tape(s), enter CR to Continue (CR)

This test will print out any detected error whether it recovered or
not. If it recovered the error, it will print how many passes it
took to recover it. If it did not recover the error will print
"Hard Error" after the error report.



APPENDIX A: PERFORMANCE CHART

EXECUTION EFFECTIVE
RDOS DATA TIME IN RECORD TRANSFER *EFFICIENCY
UTILITY STORAGE MINUTES SIZE RATE
DUMP/LOAD 2.0 Megabytes | 24.5 min. 512 bytes | 1360 b/s 5.67%
FDUMP/FLOAD| 9.5 Megabytes 9.75 min. | 4096 bytes | 16.24 Kb/s 67.67%
BURST
DUMP/LOAD |[10.5 Megabytes 9.5 min. | 8192 bytes | 18.42 Kb/s 76.8%

*Efficiency is a ratio of effective transfer rate divided by maximum

transfer rate.



APPENDIX B: TAPE FORMAT

T 1YNYO0S 3dVL

MYl 40 1037

€e |
280 YL 40 417

3ANILN3dY3S

€8Il MYl 4O 411
280 MYl 40 1037

o 0 Q@ <<<«<

AAAA_ eis. @ @ @

0 s ] PSSO
el et kead 1w 40" N3
AVIISAHd ® @ AVOIISAH
@ O O :n>IPSSSS
8l _ .81 _ .9€ _ _
-

NOILON

3dVl Q¥VM3INOd
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RECORDING FORMAT

APPENDIX C

w1l (s.1) 08 oottt LLiet Lo (s.,1) 08 w2°L

dV9  3TGWYLSOd  INAS AJY  MHYW ON3 INAS  J79WVIId  dV9
AYYW 3714
ne’ L (s.1) 08 LLeet LLLOO (si1) 08 .2°1
dvd  3T9WYLSOd 204D  MYVYW ONI Q7314 viv@  ONAS I78WVIdd  dY9

JY¥033Y Vv1va
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APPENDIX D: CABLING PINOUTS

PIN #

(o) BRI NV

12
14
16
18
20
22
24
26
28
30
32
34

a2
FCLR O FCLR T
CREQ 0 CREQ 1
DRDY 0 DRDY T
HPAR O HPAR 1
STRB 0 STRB 1
CBSY O CBSY 1
DBSY 0 DBSY 1
FPAR O FPAR T
BUSO-0 BUST-0
BUSO-1 BUST-1
BUSO-2  BUST-2
BUSO-3  BUS1-3
BUSO-4 BUST-4
BUSO-5  BUST-5
BUSO-6 BUST-6
BUSO-7 BUST-7
CMON O CMON 1

TO/FROM
DESCRIPTION COUPLER
Formatter Clear From
Command Request From
Data Ready From
Host Parity From
Strobe To
Command Busy To
Data Busy To
Formatter Parity To
Data Bus O -——-
Data Bus 1 ----
Data Bus 2 ----
Data Bus 3 ----
Data Bus 4 -———
Data Bus 5 -—--
Data Bus 6 -—--
Data Bus 7 ----
Cable Monitor To
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APPENDIX E: DIAGNOSTIC SUPPORT PACKAGE/GENERAL INFORMATION

BOOTSTRAP PROCEDURES
LOADING DSP FROM TAPE

1) Load DSP Tape Cartridge

2) Perform the following steps when the system has the program load option.
(If system does not have program load option consult processor manual)

A) Put 100022 or 100062 on console data switches 0-15.
B) Program Load. |

) Press program load switch if front panel has switches.

) DG virtual console, enter 100022L or 100062L (if 100062
first enter 100062 in 11A).

3) Point 4 virtual console, set switches or CPU board, enter

P22 or P62.

~nN —

3) Enter tape file number, followed by a carriage return of desired test.
4) If program is not self starting perform the following steps:
A) Front panel switches.
1) Put starting address on console data switches (0-15).
2) Press examine memory.
3) Put switch settings on console data switches (0-15).
4) Press continue.
B) Virtual console.
1) Front Panel Switches.
A) Enter switch settings in 11A through keyboard.
B) Enter starting address (XXXXR) through keyboard.
C) To change switch settings, enter break, change 11A through
keyboard, and enter PC address when break occurred. (XXXXR)
D) To continue on error halt, enter PC address (XXXXR).
2) Point 4.
A) Set switches on CPU board.

B) Enter starting address (JXXXXX).
C) To continue on error halt, enter PC address (IXXXXX).
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MT1ig  MACRD REY G5 7@ 16:24:2% 88/18/92

; DESCRIFTION: MT118 14" WAGNETIC TAPE DIAGNOSTIC

i CUSTOR gy

(=]

TEMS INC, 1382

P G2 L e R R R R o o kA

CDsE M=t

CHOMRC
i1 PROGRAM NARE: MT1160. SR
P2 FEYIZION HISTORY:

RE DATE
22 BhRmaG REY 8.8 84727752
3 MACHINE REGUIREMENTS '

1 HOYA OR ECLIPSE FRAMILY CRUS

2 HINIMUM OF 16K MEMORY

: 6478 KENNEDY 1/4" CARTRIDGE TAPE DRIVE

id HT1i@ CONTROLLER BORRD

i i3 TELETYPE OF CRT AND CONTROLLER

id TEST FEGUIREMENTS

?‘ Qr.q

SURMARY

THIZ FROGRAM IS A HARRDMARE DIRGNOSTIC FOR THE MODEL 116
COWTROLLER. THE DEYICE CODE CAN BE SELECTED AS

22 OR B2, ONLY ONEC(1) READY. WRITE ENABLED DRIVE CAN BE
0N LINE AT A TIME

wn

RESTRICTIONS

oy

ONLY ONE(L) DRIVE CAN BE OMLIME AT ANY TIME THE DEVICE
CODE MUST BE SELECTED AS 22 OR 62 ALL RESPONSES TD PRO-
GRAM REGUESTS MUST BE ANSWERED PROPERLY TO CONTINUE THE
SEQUENTIAL TESTING OF THE TAPE DRIVE



MTi1@

iv. PROGRANM DESCRIPTIONTHECRY OF OPERATION

7.l INITIRLIZATION

741 140 MODULE INITIRLIZED

7.1.2 TEST SELB LIME SET. IF LINE SET IR-
RECOVERRBLE ERROR. FROGRAM HALTS AT
BHALT.

SELECT UNIT NUMBER

DEYICE CODE CHANGE

SET SOFT SWITCH REGISTER

Ld P3P

=k
[
“r

RELIMINARY TESTS
: TEST AL - TEST SYSTEM SELD LINE
TESTS A2 AMD AZ - TEST CONTROLLER BUSY
FND: DONE STATUS.
TESTS A4 THRU A3 - TEST FOR UNIT SELECT
BY LOADING AND TESTING THE MEMORY
AUDRESS REGISTER
3 TESTS RS THRU Al4 - TEST FOR UNIT READY

; AND THE SETTING AMD RESETTING OF BUSY
i AN DONE BY THE START COMMAND
FIRST THPE MOTION
7.51  TESTS ALS AND A16 - TEST RENIND AND

ERASE OPERATION AMD STATLS
7.d FIRST DATH TRANSFER

7.4.4  TESTS A28 AND A21 - TEST FOR TOTAL DRTR
DATA WRITE WITH IWTERRUPT

[
[N el

ma
[N

ra
i)

-]

-
o]
o
£

e
)

; 7.4.5 TESTS A22 AND AZ3 - TEST WRITE EVEN AND
i 00D PARITY.
7.3 STHTUS BIT TESTS
7.4 TEST A24 AND A25 - TEST FOR ILLEGAL

COMMAND STRTUS BIT SETTING
7.3.2 TEST A26 - TEST FOR EOF STATUS BIT

SETTING
i 7.5.4  TESTS A28 THRU A 22 - TEST STHTUS BITS
; AN MEMORY ADDRESS REGISTER DURING BACK

AMD FORWARD SPRCING.
3 DATH TRANSFER TESTS
; 7.6 1 TESTS A33 AND R34 - TEST WRITE AND RERD
i IN GDD AND EYEN PRRITY.
2 TESTS AZ5 AND A3 - TEST WRITE AND READ
MITH DIFFERENT WORD COUNTS
TESTS A3Y THRU R4l - TEST EOF WRITE AND
RERD.
TESTS AS@ THRU ASZ - TEST FOR SPACING
ERRORS BY GEWERATIMG NOISE WITH 170
COMMANDS,
TEST A34 - TEST LOMGITUDINAL PARITY
ERRORS BY MRITTING EVEN PARITY, ZERD
[ATR FRTTERNS
MRITE LOCK TEST
THIS TEST DETERWINES IF THE CARTRIDGE SET TO SHFE
i WILL DISHBLE THE WRITE. THIS TEST IS OMLY
i PERFORMED DURING THE FIRST PASS AND CAN BE DE-
; LETED BY SETTING 50FT SWITCH REGISTER BIT 13
EHl OF THPE TEST
THIS TEST WRITES 4K BLOCKS FROM EOT TO EOT. DUR-
ING THE TAPE WRITE ALL ERROR STRTUS CONDITIONS
RRE MONITORED. WHEW THE EOT SENSOR IS DETECTED
THE WRITE OPERATION IS TERMINATED AND THE THPE IS
COMMANDED TO REWIND. IF THE EOT SENSOR IS NOT DE-
TECTED THE WRITE WILL CONTIMUE UNTIL THE TAPE

~4
T

=4
[=a)
[0

ol
oy
£

ol
o
o

|

(]
=~

=4
-4

=l
o0



ATLiig

COMES OFF THE SUPPLY REEL. THIS TEST CAN BE DE-
LETED BY SETTING S0FT SWITCH REGISTER BIT 14
S0FT SWITCH REGISTER SETTINMGS
SR B

8z SHITCH OPTIONS

DIFFERENT SHITCH BITS AND THEIR INTERPRETATION
AT LOCATION “SWREG" ARE RS FOLLOWS:

BIT OCTAL  BINARY INTERPRETATION

YALUE  VALUE
14{Ey  pomEgz @ ENAELE WRITE TO EOT TEST
1 INHIBIT WRITE TO EOT TEST
15(Fy o@Ral @ ENABLE WRITE LOCK TEST
i INHIBIT WRITE LOCK TEST

NOTE:  SWITCH BITS 14 AND 15 CAN ONLY BE
ENABLED DURING THE FIRST PASS OF THE
DIRGNOSTIC. IF THE TESTS ARE TO BE PER-
FERMED AFTER THE FIRST PASS. THEY CAN BE
DIRECTLY ENTERED
OPERATING PROCEDURES
1 PROGRAR LOAD
LOAD THE PROGRAM BY USING THE BINARY LOADER
STARTING ADDRESSES
261 DIRECT ENTRY T0O OCTAL DEBUGGER(ODT)
566 START DIAGNOSTIC
361 DIRECT ENTRY TD WRITE LOCK TEST
S8z DIRECT ENTRY TO WRITE TO EOT TEST
z PROGREAM OPERATION
3.3.4  THE FOLLOWING HERDER 1% PRINTED.
LS 1 WT146 DIAG. CKEWNEDY 1/4%) REY. ¥¥¥
“MOUNT A MRITE ENABLED SCRATCH TAPE, HIT ANY KEY TO CONTINUE®
.32 B UNIT REWUEST IS MADE RS FOLLOMS:
"DRIVE LNIT #:¥

)

Lo
P

)

RESPOND TO THE REGUEST BY TYPING A
UNIT NUMBER @ OR 1 FOLLOMED BY R
CARRIAGE RETURN
I3 A FEQUEST FOR A DEVICE CODE IS WADE
AS FOLLOWS:
"HTR DEVICE CODE:*
RESFOND TO THE REQUEST BY TYPING EITHER
22 OF 2. ANY OTHER INPUT WILL CRUSE AN
ERROR
A FEQUEST TO MODIFY THE SOFT SWITCH
RESISTER IS MADE RS FOLLONS:
“SET SWITCH REGISTER TO DESIRED YRLUE. TYPE CR TO CONTIMUE. ®
THE PROGRAM WILL BE LOCKED IN THE MODIF-
ICHTION MODE. SET ALL BITS TD THEIR COR-
RECT STATE BY HITTING THE APPROPRIATE
KEY. TO TERMINATE THE SWITCH MODIFICATION
MODE TYPE A CARRIAGE RETURN
IF A SYSTEM REARL TIME CLOCK IS NOT PRE-
SENT, THE FOLLOMING REQGUEST WILL BE
PRINTED
“TTO BAUD RATE = 7 *
RESPOND TO THE REBUEST BY TYPING THE
CORRECT CONSOLE DEVICE BRUD RATE FOR THE
IA0 TIMING CALIBRATION IF THE RESPONSE

L

g7
A

[kl

()

[N
-
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IS 116, THE FOLLOWING REGUEST MESSAGE
WILL BE PRINTED
"(ONLY DASHER AT 118 BAUD = 18 BITS/CHARY
"OTHERWISE = 11 BITS/CHAR. »°
"4 BITSCHAR = 7 °
RESPOND TO THE REQUEST BY TYPING 18 OR
it
THE DIAGNOSTIC TESTING WILL TEST THE
CONTROLLER AND SELECTED DRIVE. ALL DE-
TECTED FRULTS WILL BE PRINTED AS SPEC-
IFIED BY SECTION 16 AMD PROGRAM CON-
TROL 15 DETERMINEDEY THE SETTING OF THE
SOFT SWITCH REGISTER. ERCH SUCCESSIVE
TEST ASSUMES THAT ALL PREVIOUS TESTS
HAVE PRSSED CORRECTLY. BYPRSSING A
FAILIMG TEST MAY LEAD TO CONFUSING
RESULTS OM SUCCEDING TESTS

o
bt
D}

L
Lea
Xy

WRITE LOCK TEST

THE WRITE LOCK TEST IS ENTERED DURING

THE FIRST PASS OF THE DIAGNOSTIC OR BY

DIRECT ENTRY. THE SELECTED UNIT IS

TESTED BY ATTEMPTING TO WRITE WHEN THE

CARTRIDGE IS SET 7O SAFE. THE FOLLOW-

ING REQUEST I5 PRINTED RT THE START OF

THE TEST

"HOYE CARTRIDGE SWITCH TO THE SAFE POSITION. DONT STOP THE PROGRAM.
RESPOND TO THE REBUEST RS FOLLOWS:

MIVE CARTRIDGE SWITCH TO SAFE

WHEN THE DRIYE COMES READY, AN ATTEMPT
IS MADE TD WRITE A RECORD. IF THE WRITE
IS IRHIBITED. THE FOLLOWING REQUEST IS
PRINTEL.

"MOYE CARTRIDGE SMITCH OFF THE SAFE FOSITION. *
HOYE SWITCH OFF THE SAFE POSITION

3318 WRITE TO EOT SENSOR

THE TEST IS5 PERFORMED DURING THE FIRST
PASS OF THE DIAGNOSTIC OR BY DIRECT
ENTRY. THE TEST WRITES 4K DATR BLOCKS
FROM BOT TO THE EOT SENSOR. ALL STRTUS
BITS ARE EXAMINED DURING EACH WRITE AND
IF ANY FAULTS RARE DETECTED AN APPROPRI-
ATE STRTUS ERROR MESSAGE IS FRINTED. IF
THE EOT SENSOR IS NOT DETECTED THE WRITE
KILL CONTINUE UNTIL THE TAPE COMES OFF
THE SUPPLY REEL INDICATING THE ERROR. IF
THE EOT SENSOR IS DETECTED, THE FOLLOW-
ING MESSRGE IS PRINTED

END OF THPE"

"CYLLE"
AFTER THE MESSAGE IS PRINTED, THE DRIVE
IS COMMANDED TO REWIND. WHEN THE REWIND
OPERATION IS COMPLETE THE FOLLOWING MES-
SHGE IS PRINTEL

"PRES 1

FROGRAM ERROR DESCRIPTION

16,1 FPRELIAIMARY TEST ERRORS
THE FOLLOWING IS A LIST OF PRELIMINARY CON-
TROLLER AWD DRIVE ERROR MESSAGES
168 11 BUSY RND DONE ERRORS
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“SELD LIME WOT RESET BY IORST. PC = HX¥AK®
BUSY FLIP-FLOP NOT RESET ERROR, PC = nii¥X"
“BUSY FLIP-FLOP NOT RESET BY IORST. PC = H&dRK
“BUSY FLIP-FLOP NOT SET ERRDR, PC = ¥eeiX"
“DONE FLIP-FLOP NOT RESET ERROR. PC = XEWXK"
“DONE FLIP-FLOP NOT SET ERROE, PC = X¥Rg¥"
181 2 CONTROLLER DATA TRANSFER ERRORS
“SEND CLOCK BIT ON TOO LONG ERROR, PC = BXAXE"
"FIFST CHARACTER TINE OUT ERROR, PC = RMXXN"
“DATA TRANSFER TIME OUT ERROR, FT = HiREd"
"N INTERRUPT ERROR. PC = HHRX"
“ILLEGAL INTERRUPT WITH MASK BIT SET, MASK = XX,/
PL = HhsiR
“HTU SELECT ERROR. DIB COMMAND = RXHEMK PL = REHRR®
MR REGISTER NOT RESET BY IORST®
“RO0D WORD = XhMxEX, BAD WORD = XKHKEX, PC = KKX{EM
“MA REGISTER SETTING ERROR"
G000 WORD = RHXXME, BAD HORD = XhdkMd, PC o= RENAR®
“INTH DEVICE CODE ERROR
“DEYVICE CODE = w¥, UNIT DEVICE CODE = X3, FC = XXead"
18 2 SYSTEM ERRORS
THE FOLLOWING ERRORS OCCURE DURING COMBINED CON-
TROLLER AMD DRIVE OPERATIONS
18 2.1 DHTA TRANSFER AND MA REGISTER ERRORS
iR FEGISTER COUNTING ERROR
G000 VALUE = XXHKE, BAD VALUE = XXHXKR, PC o= XAMX¥®
"DATA COMPARE ERROR
"GO0D WORD = HXKHXM, BAD WORD = WMdXed. /
FEMORY ADDRESS = H¥EARE, PC = XXKAX"
18 2. 2 STATUS ERRORS
"EXPECTED STATUS = XdXRXd, ACTURL STATUS = XEXKXX, /
PC = BRdnR®
18 2 STHTUS WORD
BIT DESCRIPTION

& ANY ERROR. SET BY BITS 1.3,5.6, 7.8, 18,14
1 DHTR LRTE

2 REWINDING

Kt ILLEGAL COMMAND

4 HIGH DENSITY

3 PARITY ERROR

£ EOT MARK SENSED

7 EOF MARY. SENSED

2 BOT MARK SEMSED

3 3 TRACK TRPE

18 BAD TAPE

i1 SERD CLOCK

12 FIRST CHARCTER

1% WRITE LOCKOUT

14 CRC ERROR

i35 UNIT READY
0T i
SPECIAL MWOTES
121 HEDIA SELECTION
IT IS IMPORTANT TO SELECT A KNOWN GOOD TAPE WHEN
PERFORMING THE DIAGHOSTIC. ANY ERRORS CAUSED BY
THE MEDIA WILL BE CONSIDERED A CONTROLLER AND/OR
DRIVE FRULT
SCOPE LOOPS
WHEN A SCOPE LOOF IS BEING IMPLEMENTED TO LOCATE
A FAILING MODULE AND FORWARD TAPE MOTION IS

s
o
na
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i
i1z

USED. THE TAPE WILL COME OFF THE SUPPLY REEL IF
THE LODF IS ALLOWED TO CONTINUE. WHEN THE TAPE
APPROACHES THE EOT SENSOR. ENTER THE ODT PROGRAM
BY TYPEING A CONTROL “0" CHARACTER, MANURLLY RE-
WIND THE DRIVE AND TYPE A “P" CHARACTER TO CON-
TIMUE.

UM TIVE

THE FROGRAM RUN TIME IS DEPENDENT ON THE

LEWSTH OF THE TAPE

IT IS RECOMMENDEL THAT H

3B@ FOOT CARTRIDGE BE USED TO FACILITATE R FRST

WRITE T THE EOT SENSDR TEST
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.Loc &

8

INTE

070738

JHF B -1
&

]

i IRRECTYERAELE ERROR HALT, SELE LINE ALMWAYS SET

7 BHALT:

-,
[n]

i IHTE:

[

[

[ O |

[N

; FIRET:
15 CEND:
A2 CHTA:
& DEUFF:
& IEUFF:
AGEZL | 2THE:
BT %

2B

s C21ads:

T PGIEIS -

7 G044 DLIAD:
|64 BELACE CRONT:

,_
IR

el
AT 0T 0T
[ el e
| A N

D)
Foie
1

3. 4EarS
Cimgei: 14

164 042004

HALT
TP
JiF
JHP

)
bt T L
% oo}
= o]
i L
ot [l

CLOG 43

Bl 18

+ CONSTARTS
DIRG
LAST
bIB 2.2
LAST

-
o u]
I
-
e

3
l":l

| ST I )

EoE Ln
[RoV I .

21842
42184
4218

INEN]

i HALT FOR HARD SELE LIME SET
; START PROGRAM AGAIN ON CONTINUE

G0 TO 0BT

DD NOT INSERT,LOC 45
; CONTRINS EGGS POINTER

; RESERYED FOR SYSTEM DEBUG
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[ O =~ o]

=} Tl
[xoe}

-]

(N
i C1eRaE:

ey ¥ e ardi
f LA

7
13747 7
. BABAGE C4OUO0: 46000

57 BEGETH DIRGR. 1969
€5 BBGTE4 DIEE: 590
ELATTRRS HE -3
2

T MG -4
R HE -8
70 (168 -109

Ty

Ty
B el
pe

B3 477168 N4ER: 484

£6 BERllS ASCH: 16

A7 BERIZI ASCY: 1R

7R GEREGE TIDRE: & in

(71 oeeERg TIDxl: @ i
72 BobEee TIDM2: @ ik
(7% bAaEaas TIDRZ: 8 ik

P4 BEGEGE TIDk4: @ i

; POINTERS AND COMSTANTS

HHRGGA CER COMPP=8

=

A
.

oo

W8 Bazze2 [T0YSE: JWP @BGNADR ; PROGRAM START

& ' JuP BIODTY ; DIRECT ENTER TO QDT

#: BEGIN ; PROGRAM STRARTING ADDRESS
i PASS COUNTER

a
[y
Do)

[ ]

—

M
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; ODT BRERKPOINT LOCATION

i PAGE ZERD POINTERS

TINP?:
& INMES?:

7o ICRL:

55 10700
£78 ITIO:
28 1CAL7E:
24 IDEL7Y:
2 ITINR:
1067
721 INLTY:
I0YI7:
) (el

i
T
Lin.

CHTE:

A% INST:
AAREZE DEVICE:
A RECTR:

FONTR:

P Te .

Lol

ISMRYEG: SWREG

o CRELYF H
C TYFTE ;
- FOEC
S i
©FOCET H
C 2O

o TSP H

i+ SWITCH REGISTER POINTER

i SWITCH PRCK POINTER

i FESSAGE PRINT POINTER

CRALF PRINT ROUTINE POINTER
CHARACTER PRINT ROUTINE POINTER
+ DECIMAL PRINT ROUTINE POINTER
DECIMAL AND & CHAR. PRINT
OCTAL PRINT ROUTINE POINTER

i ZERD SURPRESSED OCTAL PRINT

# OCTAL INPUT ROUTINE POINTER

; DECIMAL INPUT ROUTINE POINTER
TYFE SPACE ROUTINE POINTER

IHF2T

HES?S

-y

TIN
TIN?:

] i 170 MODULE POINTER

TINH i INPUT CHARATER ROUTINE POINTER
CAL7R + CRLIBRATE TIME BASE POINTER
DELYY i TIME DELRY PDINTER

TIH i TIMER TEST POINTER

L] ; OCTAL DEBUGGER POINTER
LT i MULTIPLY ROUTINE POINTER
DIY?] ; DIYIDE ROUTINE POINTER
PLv? i TRE COUNTER POINTER

i ¥ARIRELES

g

i@ SUNIT # +18

a FUNIT #

B3] SUNIT # +58

& PUNIT # +50

hiii P UNIT # + 78

g i COUNTER

i ; TEMP STORAGE

e} H 1 i

. HTH ;DEVICE CODE. 22 (R o2

A

5]

i FATTERN TRELE. ODD PRARITY WRITES

4

177488
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o

Do N

DO oS

5

Doy
)
2

0o e TR S 1
= > 5 )

-
i

e

R

T D

B e V) ot )
T OCE 0D 0D
3

o

¢ ISTAT:
44 [ERAS:

2 ITHEQF:

R4 LOOF. -
2 ER:

7 ICLR:
7 ICHK:
L 1D

* I5EL:

4 TSPEL:

EHHLT—JSE

+ INDIRECT ADDRESSES
CETAT
IHITIAL
ASTHT
HERAS
XHET
HREN
HHEDF
HESF
WS
ETEF
ENTER-Z
ENTER
CYILE
ERR

MR
LR
HCHE
ALD
#aFC
HSEL
THHLT
ETTH
HLT

ETT
TSTIN
SPERL
SPERZ

i DEFIHITIONS

IEKST:
INTIL:

IHRT:
IGEN:

IESF:
TS
RETEF
SETPL:
SETF!

e} =

IRD:

I5FRE:

FIHHL :
FETTH:
IHLT:
IETT:
ITEST:

ISPE2:

Y

iR EINH“
ISk BIDELY
EE BISPC

[
g
]
i

HALT=J5F BISFEL
HALT2=J5R @
REFD=JK IR0

@
u
i

=JSF BISEL

L= xf!

. BRNE
FS=

. 1’-‘1-’1
FEMIND=JSF & -1
. RESP

JR @ -1

i BSPNS=ISR @ -1
7 HES
 TYPZ0=15R 8120077

GE=JSR BIMES?S

16 Ulliﬁ—xJP §IT1?U

- __.,--.._

T ”CU I f BIRU
CALIB=JSR BICALPIR

2 THPED=J5R IPLET
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#6211 TYPER=JSR BITYFZE
@8e212 TYFED=JSR GIFDEYC

A6E121 ASCR=C13

......



HT4 40
fiiis

9462 EEGIN:

62677 DIA:

o
14 BEGEdad
45 95684
& 1iaedBE
47 121466
28 848221 DIAGL:

i STRRT

27 182450
24 B42285

125 Be2ETY HE:
BEZ5E8

i27 BebEEg
28 BBeZod

] BBcaTe AL

o )
s

LLoC o SEE

i bIAG
JoP BIWLT
JHP @IETT

I0RST

LbA 2, HEST
LD 882
iy 8, 8, SN
Jup DIAGL
LDA 8.1, 2
LDA 1,077
oM 1,1
ANDZL 1.8, SHR
JRF DIAGL
LOA 1,4.2
SiE 81

INE 1.8

STH &, TOM700

DIAGHOSTIC HERE

SUBZL @@

5TH a4, BIFCY?
8,8

STH 6, BISHRPEG

i CHECK SELB BUS LINE

IORST
SkFBZ @
P BHALT

ISR BINTIL

s CHECE, SELD BUS LIME

J5R BSETP
I0RET
MAIT

. 2EEHS
SUBZL

SKPE @
HALTL

JER ELOOF

[ RN
ra

3

i START DIRGNOSTIC HERE
sWRITE LOCK TEST
i ENDY TRPE TEST

; CLEAR ALL 170

;i GET THE POINTER

i GET 1/0 MODULE FLAG

i TEST FOR FLAG SET

i IF MOT SET, SET POINTER
i GET EGGS +1

i GET MASK BITS

i SET TO MASK INSTRUCTION
i ISOLATE 170 MOD

i IF NOT SET, CLEAR POINTER
i GET TOP OF MEWORY

i SUBTRACT MOD FROM TOP

i MEMORY TOP + 1

i SET I/0 MOD POINTER

i SET REGISTER TO 1

i SET TAB TO ONE SPACE
i CLERR REGISTER

i INITIRLIZE SWREG

i CLERR I/0 SYSTEM

i TEST FOR SELE LINE SET

i IF SET. IRRECOYERABLE ERROR
i GO INITIRLIZE SYSTEM

;[0 SKPDZ, DEYICE @
i CLEAR 1/0 SYSTEM
i MRIT FOR CONSOLE INPUT

i SET = 1 FOR ERROR PRINT
; TEST FOR SELD LINE SET
; IF SET, GO PROCESS ERROR

i CHECK. MTR BUSY FLOP OFF

IR BSETP
LbA 202

SkPBZ MR

HALTL

IR BLOGF

DO BUSY TEST ON

i SET = 2 FOR ERROR PRINT
iMTR

+CHNNOT RESET MT BUSY

+CHECK, MTA DOWE FLOF OFF

5k BSETF
LA &L05
SKPE HTR
HALTL

; DONE TEST ON RTA
i SET = 5 FOR ERROR FRINT

i CANHOT FESET MT DOME
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I BHeITT ISR BLOOP

s CHECK MT SELECT, DOB. DIB, ADDR REG. IN-OUT

JER #SETP sLOAD CA WITH 125252

LD 2. C16 i SET = 16 FOR ERROR PRINT

LA & 123232 ;READ BACK AND CHECK

Dok 8 . MR

e 1, MTH

HOVEL &4

HOVEE &8 + ACB=YALUE SENT TO HDDR REG

SUBk B L SZR i ACI=YALUE RERD BACK

HALTL i CHECK THE MT SELECT, LORD ADDRESS
J5R BLO0P. ;ENRBLE ADDR. R4B. AND ADDR. REG

; CHECK CR REGISTER IMSOUT

IR BEETR ;LORD CA WITH 8525253

LLA 2.Cle i SET = 16 FOR ERROR PRINT
LDA # £32343 s RERD ERCE AND CHECK

bl . MR

LIk 1, HTA

sug# 8,152k s ACB=YALUE SENT TO ADDR REG
HALTL i AC1=YALUE READ BACK

ISR BLOOP. ; CHECK ADDR REG DATR PATHS

i CHECK FOR ILLEGAL WT SELECT

w3 B2dEsZ He: LDA 1. CHTH ;LORD CR WITH 852325
7t Bdddid STH 1LAE 2 i PERD BACK USING EVERY
Y oBBESTD RE. L JSR #SETPL i DEVICE CODE EXCEPT MTA
B gzales LA 8, C32323 :DATA SHOULD NOT BE
55 22 po & . MR ; FOLND!
e fe 20 LR L2 ; THIS 15 CHANGED BY PROG
i g LbA 2 (14 i SET = 14 FOR ERROR PRINT
cUB# 3.8 ShR
HALTL ; ACB=DATA SENT TO ADDR REG

i AC1=DATA READ BACK

; PROBLEM 15 IN MT SELECT
IR BLO0P. i THE DEVICE SELECT GATE
LDA 1.06. 2
IHE L1

ol

LEH &, L7
: 485 AN 1.8, SHR
15 BEhdac JoF A7 ;DONE ALL GO ON
4 BEE242 LoA 2 DEVICE
45 142415 SUBg 28 ShE
A5 GoErTz JHP fe. 3 i WTA. INC AGRIN
A7 B447ES =TH 182
2B BRETST Jip fe.1

sCHECK CH REGISTER, ALL DATA PRATTERNS

e 8.8 i LOAD CA. READ BACK

IR BSETFL i AND CHECK. USE

L 8, MTH iALL FROM 8-@77777

DIk i, MR

LEA AL ; SET = 16 FOR ERROR PRINT
SiEE BLSER i ACB=DATA SENT TO ADDR REG

HALTL i AC1=DATR READ BACK



ISR BLOOP. ;ADDR REG IS PATTERN SENSITIVE
IHC a8

MOWVLE 68, SNC

Jip A7+l

JiF A8

;CHECE IC RESET OF CA REGISTER

ISR BSETF ;LOAD CA WITH ALL 175

ADC g a ;00 IORST,  RERD

ok & . MR i CA AND CHECK FOR 875
IORST

HRIT i WAIT FOR COMSOLE INPUT

. 2eEig

LA €15 i SET = 15 FOR ERROR PRINT
biB 1. HIR +ACB=CATA SENT TO ADDR REG
oY 1,1, 52k i ACL=DATA READ BACK

HALTL i CHECK IORST, RESET, AND
ISR EL00P. ; HDDRESS REGISTER RESET GATES

# CHECK CR LOAD

IR ESETF ;LOAD CA WITH Bidd21
B e i LOAD CA WITH ALL ZEROS
LbA 1. 016421 i RERD AND CHECK

piE i, HTA
LaB .. HTA
DIE 1, MTH

LA 2, Gl i SET = 16 FOR ERROR PRINT
FiOY 1.1, 528 i CA LOADING ERROR

HALTL i AC1=(CA)

IR BLOOP. i (CR3 SHOULD BE ZERO

J5R ESETF i LORD CA WITH 21042

SE ] iLOAD CA WITH ALL ZEROS
LEA 1, C21842 ; READ AND CHECK

i i, HTH

e & . HTA

LB 1. MTh

LA 2, C16 i SET = 16 FOR ERROR PRINT
ity 1,1, 528 iCA LORDING ERROR

HALTL i AC1=(CAY

JSE OGP, i {CA» SHOULD BE ZERQ

ISR BSETP sLOAD CA WITH 42184

S 88 i LOAD CA WITH ALL ZEROS
LA 1, C42184

bog 1. HTR
Dok &, HTA
LB 1, HTH

LDA EAART i SET = 16 FOR ERROR PRINT
Py 14,528 ;A LOADING ERROR

HALTL i ACA=C(CAY

IR @LOOF. + (CA> SHOULD BE ZERD

IEK @SETF ;LORD CA WITH 4218

SUB 85 ;LORD CA WITH ALL ZEROS
LEA 1, 04217 i RERD AND CHECK

b 1, HTH
[k g HTA




Miile

1% @e5dz2

75 AEE:

4 BEezld

43 BEcE0

‘44 @REETT

o
[ O
AR

Sy 0
L
e
VI
[N

g

275 ALE:

bie
LDA
Y
HALTL

IR

1.1
& Cle
1,4, 528

BLOOP.

+ CHECK. CA LOAD

ISR
LbA
LoA
Lbn
Lo
[oE
LB
Lop
Log
GIE
LA
SUBH
HALT
JEk

BSETP
1016428
I Caildz
& L4214
04217
1.. HiR
% MTA
.. MTR
.. fiTH
+. FTH
. Cie

. 1. 520

fogt e OEN PLI L

un]

BLOOP.

i CHECK FOR “TUR®

IR
SELECT
SHEZL
DIR
AL
EHALT
ISR

BIETP
11

&, MR
& 1, SRE

LRI

; SET = 16 FOR ERROR PRINT
i CA LOADING ERROR

; AC1=(CA?

i (CA» SHOULD BE ZERO

i SET = 16 FOR ERROR PRINT
;CR LOADING ERROR

s ACL=(CRY

i (CAY SHOULD BE @@d248

sFIRST ATTEMPT TO

S READ STATUS

i SET READY BIT

i TAPE UNIT RERDY (TURD
i IS BIT 45

i CHECK DRIVE FOR THE

i RERDY STATE

i CHECK MT START AND BUSY FLOP

IR
SELECT
LA
RIS
SEFDN
Jnp
HALTL
JHF
LA
SKPEN
HALTL
J5R

BSETF

203
.HTA
HITH
ASE

RIC

2 C4
. HTR

BLO0F.

i SEND START PULSE

i SET = 5 FOR ERROR PRINT
i SKIP ON BUSY SET

+MT START DID NOT CLEAR DONE

i IF CLEAR. TEST BUSY

i TEST LOOP ON ERROR
i SET = 4 FOR ERROR PRINT
iMT START DID NOT SET BUSY

; CHECK MT START. BUSY, DONE FLOPS

JAND SET LINE

CHECK IORST OF BUSY FLOP (CLERR COM3

ISR
SELECT
nios
IAR=T
HAIT

. 2BEMS
LA
SkPBE
HALTL
ISk

BSETF

.HTR

i SEND START PULSE

; WAIT FOR CONSOLE INPUT

i SET = 3 FOR ERROR PRINT
i [ORST DIDN'T RESET Busy
# CHECK CLERR COM AND

#MT BUSY RESET LINE
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i CHECK CLERR PULSE

J5R BSETP i SEND STRRT PULSE
SELEET

HIDS  .WTA
NIOT TR

LbA 203 i SET = 5 FOR ERROR PRINT
SKPDH O HTA iMT CLR DIDH'T RESET DONE

TR ALiA i IF RESET, TEST BUSY

HALTL i IF SET. PROCESS ERROR

Jup R1iE i GO LDOP ON ERROR

LA 202 i SET = 2 FOR ERROR PRINT
SKRFEE MR

HALTL iMT CLR DIDN‘T RESET BUSY

IR ELOOP. i CHECK. MT CLR BUSY, DONE FLOPS

5 CHECE DOA-MTLEC-COMMAND DECODER

IR BSETRL i SELECT REWIHD

SELECT ; SEMD START PULSE

LA &2 i SET = 2 FOR ERROR PRINT

LDA 01 i MAKE SURE BUSY DOESN'T SET

bRz & MTA i CHECK E2% GRTE DRIVING THE
SKPEZ  LHIR iMT BUSY SET LINE.  REMIND IS5 ON
HALTL $AND MT START IS SETTING BUSY.
I5R B 00F. i CHECK COMMAND DECODER, E2

s CHECK IR AWD STRTUS REGISTER AT BOT

i BBedTD ALE JER #SETFL i REWIND THPE
BBO3HE SELECT i READ FAND CHECK STATUS
BoEz17 FEWIND
BAE263 STATUS i AC1=EXPECTED STATUS, ACE=EAD
16RAZEL 1maza1
JBe3ag EHALT ; CHECK RD STATUS. REWIND THRU TO
BEGdaL Jup H i THFE. AND BOT LINE FORM TAPE
BEOZTT ISR BLOGF. i ALSD BOT STATUS REG. GATE

+ CHECE. UNIT SELECT LOGIC. ERASE COMMAND DECODE

LDA 8,78 # SELECT ERCH UNIT

STH &, xré i IN SEGUENCE @-7

ISk BSETP i CHECK FOR TUR IF

LD# 8, K7 #UNIT 15 SELECTED

oA @, ATH ; OTHERWISE CHECK FOR

ISR BICEST PND TUR

EHALT i AC1=EXPECTED STATUS, ACB=BAD
iRC2 13-15=UNIT JUST TESTED
i IF UNIT TESTED=UNIT SELECTED
i FROCEED ON THE STRTUS INFO.

37 Beedvy J5R BLO0P. i IF MNOT CHECK FOR ERRONEOUS TUR
152 wia

LA @, 574
LbA 1. Ciga
j U LA 5ER
W4 BEHTER I Aid. 1

S CHECK FOR TUR® FOLLOWING ERRSE
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45 @
45

54;(

47 @
55 @
51 B

El"n

i
cT
R

o

a4

wgr gl
ARGdaL

o

BAERITT

BEEIT

Aidn:

FidE:

12 H14C:

77 Aidl

IR BSETFL sPEMWIND TO STRRT TEST
FEWIHD SAT BOT

ERASE ;ERRSE & WRIT 1 SEC
STATUS

i i AC1=EXPECTED STATUS
EHALT i ACE=ACTUARL STATUS
JHF cH ;s FOLLOWING ERASE

IR BLO0P

s CHECE FOR “DONE™ FOLLOMING ERASE

ISR BSETPL i REMIND TO STRRET TEST
FEWIND PAT BOT

ERHSE ;ERH:E & TIME 1 SEC

LA A i SET = & FOR ERROR PRINT
SKFBH L HTH

TP AL4L i IF WOT BUSY, TEST DOME
HALTL ; IF SET, PROCESS ERRDR
JHF AL4D ;i TEST FOR LODF ON ERROR
LA L6 i SET = & FOR ERROR PRINT
SKPDN L HTR ;BUT?‘i O DONE=8

HALTL s FOLLOWING ERASE

JoE &L0oF

i CHECK REWIND-ERASE-REWIND SEBUENCE

J5F @SETRL i FEWIHD WAIT 5 SEC

FEMIND  ERASE WAIT 4 SEC

ERASE i CHECK STATUS (TURS

STRTUS + REWIND-CHE STRTUS

1

EHALT i AC1=EXPECTED STATUS, ACE=BAD

TP A15E i IF (BOT), ERASE DIDN'T HOVE THPE
i CHECK ERASE COMMAND THRU TO TAPE

REMIHD

STRTUS

108261 i AC1=EXFECTED STATUS, ACE=BRD.

EHALT i REWIND FOLLOWING ERRSE DIDN'T

P .H ;WORE. THE CLUE I5 IN THE BAD

J5R BLOOR. ; STRTUS

i CHECK REWINDING STATUS BIT

Ik BCETRL i [0 ERASE-RMNS
ERASE i CHECK STRTUS

RN i DURING REWIND
LA 1, 28K

DIf & . MTA

FHD 1,8, ZHE

EHALT i ACA=EXPECTED STATUS, ACE=BAD
REWIND s CHECK REWINDING STATUS BIT GRTE
JER #Lo0F

sCHECK SIMPLE 4 CHAR WRITE

J5E BSETP i WRITE 2D
GEN  CHECK CR. DONE FLAG



HRITE

18z
LDA 2 Ce i SET = & FOR ERROR PRINT
2 SKEFDZ O WTA ; DONE FLAG SHOULD BE ON
26 BEB4E JHR CHE ; THIS IS THE FIRST COMPLETE WRITE
2 14 HALTL i AND INYOLVES ALL THE WRITE
JHF A28 ;LOGIC.  TO COMPLETE A WRITE
;ERF-LOAD DELAY-DLY OVER-STOP-
LA 1, OBUFF 5 TUR-MT DONE. CLEAR MT BUSY.
LA &2 ; CHECK WL OVER, INCREMENT WC
AL &1
LIk & . MR
LDH 2tz i SET = 21 FOR ERROR PRINT
3 SUB# 8 L SHR
7 eaEdaz M R ;ADDR REG. WRONG' AC1=GOOD
i3 Beild HALTL sACE=BAL.  TWO OUTPUT SFERS
41 ahEdEs JHFP AZ8E i SHOULD HAVE DCCURRED
E 55 STRTUS
43 i i
44 BREIRG EHALT i AC1=EXPECTED STATUS. ACB=BAD
45 BaRdEL JHF J# i DATA PATTERN 15 1-8-1-8
;FOR EACH TRACK.  LATERAL
46 GBIV AZBE: ISR BLO0F. PRARITY IS ALWAYS 1

: CHECK INTERRUPT AND DISHBLE

47 mBesv Azl ISR #5ETPL PHRITE 2 WDS

o0 BEE2E HRITE

i S 18z

3 LA 2012 i SET = 12 FOR ERROR PRINT

32 INTEH ; ENFBLE INTERRUFT

a4 R .+ sALLOW 1 INST BEFORE INT

i HALTL ;NO INTERRUPT. CHECK MT INT REQ
S J5R BLOGP. i INTR GATE. INTP IN GRTE

i CHECK. PROPER RESPONSE TO INTH

7S RASIH ISR BSETPL FWRITE 2 WORDS
X HRITE

: 182
A2 BB LDA 2. La i SET = 2B FOR ERROR PRINT
B3 BEL4FY INth @ ; READ DEYICE RDDR
A4 824242 LA 1. DE¥ICE
£5 122414 B 1L 8. 52R i AC1=CORRECT INTA RESPONSE
£E BEEIL4 HALTL i ACB=EAD
AT OBBEITT IR BLOOP

i INSURE THAT MSKO WILL DISRELE INTERRUFT

7 OAZIE: ISR BSETRL JHRITE 2 WORDS
HRITE
18z
Lid 1, (4@
Meko 1 sDISHBLE MTA INTERRUPTS
LDH AR ; SET = 43 FOR ERROR PRINT
INTEH sALLOW INTERRUPTS
JiF +
TiF 2 s HOT PERFORMED IF INWTERRUFT
HALTL ; ILLEGRL INTERRUPT. CHECK

INTDS ;MT INT DISRELE FLOP.



JER

sWRITE 16 CHAR RECORD
;PATTERM IH A22 2

AL
STA
LOA

JiF

i MRITE 16 CHAR RECORD.
iFATTERN IS IN AZ3.2

Al
STR
LLA
=TH
JoR

-

WRITE
108118

LA

ZEFDZ

HF

@L00P,

&

& A2 2
&, POINT
@, TIDNL

BSETFL

AL

1, OBUFF
& C1e
&1
&2l
8. HTA
@ 1. SR
X

A22E

CH
=L 00k,

)

=
o
[y

L
(S ]

=
%

ER Ll b [T e

wl
i, 8]
&Rz 2
A2Z 1

et o

>

[ac m'_‘I':I

a8

8 R23 2
&, PONTR
8, 11081
BSETRL

)
. TA

Lt

Iyt

i AR INPUTS
ODD PARITY

i MRITE
i CHECK DOME. CR
P STATUS.

i SET = & FOR ERROR PRINT

+HO DONE FLAG! RECORDS TO NOMW
+HAYE BEEM 4 CHAR.  THIS ONE IS
716 CHAR.  THIS IS THE OMNLY
sDIFFERENCE.  READ AFTER WRITE
sDETECTS ERF, AND ERF-LORD DELAY-
sDLY OYER-STOP-TUR-MT DONE.

i CHECK. WC OVER, INCREMENT WC

i SET = 21 FOR ERROR FRINT

i CA MRONG, AC1=CORRECT
iACB=BARD.  CHECK DATA

i CHAN CONTROL HND INCREMENT
;MC. 18 OCTAL MORDS WRITTEN

s AC1=EXPECTED STATUS. ACE=BRAD
i THE CLUE IS IN THE BAD STATUS

GO TD NEXT TEST
iy

K

+SET HEW DATA PATTERN

EVEN PRRITY

PHRITE
s CHECK DONE, CR
i STRTUS

5 SET = & FOR ERROR PRINT
iNO DOHE FLAG!  THIS HAS WORKED
iMANY TIMES BEFORE IN ODD PAR



Hiila

B4 Abeild HALTL i CHECK RERD AFTER WRITE ERF
Jip HZSE s DETECTION

LEH 1, DBUFF

Lbn 2, C14

ALD &1

Lbn &t i SET = 21 FOR ERROR PRINT

LB &, . HTA

sug# 8.1, SHR iADDR. FEG. WRONG.  AC1=CORRECT
TP 43 ;RCB=BAD.  CHECK DATA CHAN REQ
HALTL 5 AHD INCREMENT W

M RZE

: i

£ } EHALT i ACA=CORRECT STATUS, ACE=BAD

8% BEHIEL I H s PARITY ERRORS ARE LIKELY DUE
. ; TD THE PARITY CHECKING LOGIC

HI eBez7V ORISR JSR BLOOP. ; (EYEN PRRITY)

L & TI0%1

LiA 10571

SiB @ 1, SHE

JHFP A24

152 [lwd S
LA 8, @10l

=TH 8.p23.2

JF AE 1

;TEST ILLEGRL STRTUS

Lon LK i GIVE START TO UNSELECTED
Lim EK] i THPE
THE L3 i ACZ=UNIT
ARl L2
IR BSETF
LA 2 1R i STRRT RERD
i1 HTA
MTH
-1
g, . MTH i RERD STATUS
1, 118868 iAC1=THE 2 BITS EXPECTED
1,8 i ACB=THE 2 BITS FOUND
1.8, 58 i LOOKING FOR ERROR AND ILLEGAL

;5TATUS.  CHECK ILLEGRL AND SET
i GATES (E31), ALSO STATUS BIT
I5R B 00F. i GATE (ES2).

s TEST ILLEGAL STRTUS

J5E BSETFL +REWIND.  GIVE
FEMIND 3 SPRCE BARCK AT BOT
BSPACE
i
: STATUS
i 116361 i AC1=EXPECTED STATUS, AC&=BRD
i EHALT # CHECK, SPACE BKDEBOT GATE ON
42 Jop st ; ILLEGAL (E31). CHECK SPACE BKD
M ISR BLOOP. ; COFMAND DECODE

i CHECK “DONE® FOLLOWING WRITE EOF

M4 BESITS AZoA: ISR BEETPL



WEOF i WRITE EOF
LDA & e i SET = & FOR ERROR PRINT
SKPDH L HTH

HALTL #NO DONE FLAG
JEE BLO0F. i 0N WRITE EOF

i CHECK WRITE EDF STATUS

IR BIETP i WEOF

HEOF # AND CHECK STRTUS

STRTUS

168461

EHALT ; ACL=EXPECTED STATUS. RCB=BAD
i CH i CHECKING FOR EOF, ERROR.  CHECK EOF
JoR BLOOP. i FLOP AND C-D INPUTS

JER BSETPL  REWIND-WRITE 1 REC

REWIHD ; BRCKSPACE AND CHECK

WRITE s DONE AND CORRECT

182 i STRTUS

BSPACE

1

LA & te i SET = & FOR ERROR PRINT
U S i NO DONE FLAG FOLLOWING

Jp 43 ; BACKSPACE.  CHECK SPACE BKD
HALTL ; COMMAND: DECODE AND DRIVER
Jop AZEE ;TO TAPE (Ee@)

STRTUS

1

EHALT ; AC1=EAPECTED STATUS. ACG=BAD
Jup et

J5R BLOOF

i CHECK, BACKSPRCE

J5f @EETFL ; REMIND-CHECK FOR BOT

FEWIND sWRITE 2 REC.  CHECK

STATUE + STATUS, BACKSPRCE 2

ieEzal s CHECK STATUS AT BOT

EHALT FACI=EXPECTED STATUS, ACE=BAD.

Ry AZEE s LODKING FOR EOT FOLLOWING
SREMIND.  THIS SHOULD WORK!

HRITE

22

ESPHCE

STATUE

1

EHALT s RCA=EXFECTED STATUS. RACB=BAD.

P fzEE

e &  MTA

LDH 1. C182

LDA R ; SET = 21 FOR ERROR FRIWT

cued  1.8,5:R ; ADDRESS REG. ERROR

HALT1 ;2 REC SHOULD ICR IT

IoE ELOOP ; THICE [URING BRCKSPC

i CHECK. BRCKSPRCE

$2% BORITS AEL itk BIETRL i REWING-MRITE Z REC



REWIND

36 BREITT ITk ERITY

CHECE SPACE FORWARD

JER @SETRL

REWIRD

HREITE

dz
AZ2E
AZZE
1. Ciel
202
8. HTA

-

sCHECE. READ INSTRUCTION
PATTERN IN AZZ 2 (00D PARITY

8,1, 5ER

BLO0P.

i FECORDS.

AL &8

TR H0HZZ 2
LA &, POINT
5TH & [Tt
J5R BSETFL
FEWIHD

; m——

HRITE

118
STATUS
1

EHALT

i BACKSPACE 4, CHECK
;BOT AND CR FOR
3 COUNTS

i ACA=EXPECTED STATUS. ACG=BRD
;BOT SHOULD STOP OPERATION
i IN 3 BRACKSPACES

s REWIND-HRITE 2 REC

; REWIND-CHECK STRTUS
i SPACE FORWARD-CHECK
;FOR NO BOT, & PROPER
i ADDR. REG.

; AC1=EXPECTED STATUS. ACE=BRAD
i THIS HAS WORKED MANY TIMES BEFORE

i AC1=EXPECTED STATUS, AC@=BAD

; THIS IS THE FIRST SAPCE FORMARD.
; CHECK COMMAND DECODER-SPRCE FWD-
s COUNT MG (E43)

i SET = 21 FOR ERROR PRINT

i ALOR PEG WRONG.  AC1=CORRECT
iHCE=ACTURL.  ONE INCR FROM 100
i TO 181 SHOULD HAVE DCCURRED.

i CHECK SPRACE FWD NOT-COUNT WC-
5 IHCREMENT L.

READ 16 CHAR

s REWIND-WRITE 1 REC

; CHECK STATUS-REWIND-
i CHECK STRTUS-RERD-

i CHECK DONE. STHTUS,
;ADDR. REG., & DATH

i BUFFER

i ACA=EXPECTED STATUS, ACB=BRD
i THIS HUCH HAS WORKED BEFORE,

i ACL=EXPECTED =TATUS. ACB=BAD
+LOCKING FOR BOT BEFORE TRYING
sFIRST FEAD. THIS HAS WORKED BEFORE



2 0e
ATH
X
M AS3E
TRTUS

2

e
pa i}
2

Gy [T} b AW Sy DL

b}
o1

P

&5k
Al s =) T
[~ A I i
- a - -~ o
e T [ S B [
Py TE = m m
(] o
T i
]

L
CUE# 8, 1L SNR
JHF 43
HALTL

:PF AZE

IR BLOgP

r“
gt
)

LA 1

SHE d.1,
T 24
iz TIDl
R B NI A
STH &,

47 My

()

[y

o e

o e

i SET = o FOR ERROR PRINT

i HO DOME FLAG FOLLOWING READ
i THIS IS THE FIRST READ INST
; CHECK RERD-DCHI-INCREMENT WC

i AC1=EXPECTED STRTUS, ACB=BRD

i 985 OF THE RERD LOGIC HAS BEEN
5 CHECKED DURING WRITE OPERATIONS
;PROBLEMS HERE ARE LIKELY IN THE
; PROCESSOR INTERFACE AREA

i SET = 24 FOR ERROR PRINT
 ADDRESS REGISTER IS WRONG.
 AC1=CORRECT, ACA=ACTUAL

;18 WORD REC RERD.  CHECK

iMT DCH SEL-DCHM@- INCREMENT MC
5 INFUT BUFFER COMTRINS WROMG
;DATA. IHPUT BUFFER SHOULD =

; DUTPUT BUFFER FOR THE FIRST &
PHORDS. ACE=GO0D WORD, RCA=BAD
JHCZ=RDDRESS OF INPUT BUFFER

& CHAR
JER PARITY

s PEHIND-WRITE 1 REC

i CHECE STATUS-REWIND
. STRTUS-RERD

k. DOME: STATUS,

+ ADDRESS FEG. .DATA IN
; BUFFER

. ACE=BAD
[ BEFORE!

=EFECTED STATUS
HUCH HAS HORKE




& FOR ERROR PRINT

LAG.  CHECK ERF-
.EMEHT M

STATUS, ACE=BAL
ITY LIH UITS.  THIS
? ' IFFEREMCE FROM
TEST.

‘HLG’J ACE=RCTURL
EC “EHD lHEﬁF HT

-rFEF EBH?HIHC WRONG
IHPUT BUFFER SHOULD
TPUT BUFFER FOR FIRST & WORDS
{0RD. ACI=BAD WORD
55 OF THE INPUT BUFFER

[TH Al

s ACA=EAPECTED STHTLS. ACG=BRD
JDOHT YR TORERD IT IF IT

; CRHMOT BE MRITTEN PROPERLY

i THIS HAS WORKED BEFORE,

-
l:: 1

ERROR FRINT

CHECE INCREMENT

i li'.‘. TED STHTUS, ACB=BAD
STHE FIRST TIRE ON A
HAT THE WG DIDW'T PRTCH
+ LERGTH  CHECK

E OH STOP.




Doy Jox Y
D) I

YTy

P

1)
O
2

[

)

]

ORI O T O O R S

A
N )

rh

=

[
"
(]

Ty e

oA

2

150

SET = 21 FOR ERROR PRINT
S5 REGISTER WRONG
I=CORRECT ADDRESS, ACO=BAD
k. IHCREPENT MC

" WIRD,  ACL=BAD WORD
‘=HUDRESS OF THE INFUT BUFFER

; E 1 REC

;LHEEK S*H‘i Z-REWIHD
READ-CHECK DORE

ALDRE. REG

s ACI=EXPECTED STATUS, ACB=BAD
i THIS HUCH HAS HORKED BEFORE

i SET = & FOR ERFOR PRINT

P HO DONE FLHGA CHECK IHCREMERT
PHC-HE GYERFLOW-STOR

; ACI=EXPECTED STATUS, ACE=BAD
i THIZ 15 THE FIRST TIME A READ I3
ED BY WO OVERFLOW ALOKE.
FOR WG OYERFLOM AND CHECK
i THE WC OWERFLOW GRTE OW STOP

FOF ERROR PRINT
QE&. MROMG.  ACI=CORRECT
ACB=EAD.

INPUT BUFFER SHOULD
BUFFER FOR THE FIRST &

ﬁ—wa TE ﬁ i5
MEiTE EOF

fU.

I LOGIC AND THCREMENT WL



HZ5E  THIS HAS WORKED BEFORE

=
4
55 G
Se g 1864
-
o

[ 2%

4

D

; HCL=EXPECTED STATUS, ACB=ERD

a4 AI5E s LOOKING FOR READ EOF.
i 1, [EUFF
Ld

A

{ i SET = 21 FOR ERROR PRINT

1. SER 'HUEHE'S REG WRONG. AC1=CORRECT
sACB=ERD.  EOF SHOULD INCR
00, WG AND RDDR. BY 1

g

| DA S TR
T pede

EETFL s FEWIND-MRITE 2 REC
thlnL JHRITE EOF THEHW Z
¥ s BRCKSFACE 1@

S CHECK STHTUS ARD
i HbOR REG

REE

ok 05

i

C1=EXPECTED STRTUS, ACB=BRD
S THIS HAS WORKED BEFORE

()

5

ORI

(e

=

)

oy
A

TE PSR R

e

L

+ ACI=ESFECTED STATUS, ACB=BRD
i LOOKING FOR EOF.  CHECK
i EOF GATE ON STOP

NI DR

SET = 21 FOR ERROR PRINT
FRDDRESS REG IS MRONG
i ACI=CORRECT VALUE. ACB=BAD
ECE “COUNT MC" AND INCREMENT
HﬁﬁiD GFT 4 COUNT W

FHH

(_,A

i FEMIRD-HRITE ; REE
SHEOF-HRITE 2

s FEMIHD-SH HLE 3
CHECE STATUS, RDDR

ey

EXPECTED STATUS, RCB=BAD
HA5 WORKED BEFORE.




+ ACI=EAPECTEDR STATUS, ACB=BAD
;LOOKING FOR EOF STATUS.  THIS IS
; THE SAME AS THE LAST EXCEPT THAT
:SPACING IS5 FORMARD

21 FOR ERROR PRINT
E ERROF.  AC1=CORRECT
=BHU. TH INCREFENT WC
ULD HAVE DCCUPFED

JTLES



HT118

; WRITE 588 2D REL.
; SPACEBRCK 59
; CHECK CR

i TEST FOR COWSOLE INPUT

-,

7
i
i
7

17
[

-y -

i SET = 21 FOR ERROR FRINT
SHOULD HAVE COUNTED 588

RELC (f BACKSFACE

AC1=EXPECTED COUNT. RCB=RCTUAL

e e e
pot )
ey
Lol
o
Ly
[
e,
m
[y
.
=
=

&=

REG COUNTED 588
A5 COUNTING FRSTER

.
[

;CHEﬁK A
i SPACEBACK. 1 AND
+ CHECE, FOR BOT

 BRCKSPRCE-HD STALL
i REC COUNT




2. A
1. CRINT
&HEd i SET = 21 FOR ERROR FRINT
18 SHE +ADDRESS PEG. WRONG.
: 5 SHOULD HAVE COUNTED Sed
sFEC ON BRCKSPACE
s RCI=EXPECTED COUNT. ACH=HCTUAL

+BACKSPACE 1 DID NOT PRODUCE
;B0T.  RDOR REG COUNTED 560,
iHC REG WAS COUNTING FASTER
sEAl MC REG.

G MANY 10 COMPRHDS ARE

FRTE HOISE

L sHRITE 568 WD REL.
pi : SPRCEBACK 508
3% s CHECK LA

7  SPACEERCE 1 AND

¢ CHECK FOR BOT

# BRCKSPHCE-NG STALL
; REC COUNT

i TEST FOR COMSOLE INPUT

[ el

[oibe o

L
L i SET = 21 FOR ERROR PRINT
108 SHE i ADDRESS REG. WRONG

4 i SHOULD HAVE COUNTED 386
+FEL 0N BACKSPACE.

BRCRSPACE 1 DID NOT PRODUCE
;BOT.  ADDR REG COUNTED Sea
WO REG WAS COUNTING FASTER
i BAD WE FEG

HE i SPRCEB
Twe =2 ; CHECE FOR BOT




| [
Al

F
NI NOV I

ot

G e

Ll

[ [ ’..J.

o

e

~pe
[

Rl =
NI Y

o
L=}

e

g 1. AT
& 4. SHR

DR RO, T, IO s I R <

o

55 a2 L & LETRT
L =3 & LFaIT
57 16 = RS

Z 8 RELT

R

N
N I £
A I

G OAE b O

et

15 b T
NN Es e

bt
DR
o
Dl )

il

'J.‘

et
Y
e
it I‘S,jl et !~—~ K
i CEL
A et

o

LG e
Al

o=

o o R e

o SR Ll
DO e
TE

p

o

LeA

[a)

D
[

5
=

14 i

M1 1.8
iz 8. fTH
iz HiTEST

i SET = 21 FOR ERROR FRINT

i ALDRESS FEG. WRONG

i SHOULD HAVE COUNTED 588

i FEC 0N BACKSPRCE.

+ ACI=EXPECTEL COUNT, ACE=ACTUAL

;BACKSPACE 1 DID HOT PRODUCE
“? ALOR REG COUNTED 508
i FEG WAS COUNTING FRSTER

i 5 WE REG.

:CRUSE LOWG PARITY ERROR
i IH 2 TRK PRIRS
i CHECK PARITY STATUS

ida

i BT OUTPUT BUFFER ADDRESS
i SET MR REGISTER
BT RECORD LENGTH

T HORD COUNT AN CLERR
i GET EVEH PARITYU WRITE

i GET UNIT nUMBER

; CRERTE HFITE COMHAND




HTH + TEST FOF WRITE DONHE
2 i IF NOT DOME. TEST AGRIN
iND PARITY ERROE. % IN ACZ
+ INDICHTES WHICH TRACKS SHOULD
11 s CHUSE ERROE. (SEE BELOW:
11 i B=RE2-P 6=FB2-Z 14=REG-F
1 i 1=RE3-P F=REZ-4 413-RE1-F
i 2=RB4-F 18=RB4-5 16=RBE-1
i 3=RE3-F 11=KB5-t 17=REG-2
i 4=RBe-F 12=RBE-7 2B=REl-Z
P 3=RET-F 13=REF-2

L I

R

Thd b e e g
[

D)

[0

=

e

VEr
=
sl
frons

oE
il
oo
ThHo*
Fuom

BITEST i TEST FOR COWSOLE INPUT

38 Gaadal i
; CHECK FOR DELETE WRITE LOCK
i GET PASS COUNTER

i TEST FOR FIRST PRSS
i IF HOT FIRST, SKIP TESTS

-
ey
o ]
v
T

o4
Je)
Pin])
)
A X

o
) -
|

i SET MRSE BIT

iRING IN

o)

HIOL MR i CLEAR CONTROLLER

IR BITEST ; TEST FOR CONSOLE INPUT
REWIND

STRTUS

oy B ]

: JHF -3
LEEI5 P +

5
5
K
e
<
-
e

¥, FOR DELETE EOT TEST



]
)
=1
|

; GET MASK BIT

I

-

EDOCR CTOOE O em -
I P I )

n

Do )
e s )

i TEST FOR CONSOLE INPUT

Wb D

I

N e o

i COUNT THE PRSS

i SKIF IF COUNTER WOT FULL
; SET TOOOME IF FULL

i GET SWREG vALUE

i GET PRSS PRINT BIT

i TEST FUR PRINT PRSS

i IF SET. WO PRINT

poe pee

LR S Y T STy I <9

[ O

25 24 A LRSS ; GET THE PASS NUMEER
26 THPED ; FRINT IT IN DECINAL
27 MEoE

30 GBESE1 ET. 73: AL



STIC INITIARLIZATION

1 INITIAL: T4 i SRYE RETUEN RLDRESS

i CLEAR REGISTER
i INITIALIZE PASS COUNTER

i NAME

i ; FRINT HALT. MOUNT SCRATCH PACK
ASLIN i GETT COWTIWUE REY
ek T¥PERA i FRINT THE CHARACTEE

A7 IMITL: PESSRGE i PRINT UNIT REQUEST

GCTIN i GET UNIT HUMBER

JHF it i IF ERROR FEQUEST AGAIN
L & C18 i GET MAX NUMBER
8,1, 520 s TEST BETWEEN 8 AHD 7
INITL i IF NOT. FEGUEST AGHAIN
o L2 i SHYE UNIT NUMEER
a2 2 U1 i GET CORFAND
5% A PACZ=UNIT § +18
54

sSTORE UNIT#+18
i SHYE UNITH

n
n
e

S ; UET COMMRHD

i BC2 = UNIT # + 5@

£G @ i JTﬁFE UHIT % + 5B

i
P i ]
3 [-._’n
e

PRy

D) o

[}
o

i BET COMMAND
¢+ SET COMMAND + UNIT
2 L7 i SHYE ERASE COMMARD
e i ENTER DEVICE CODE 22 OR &2

=

=

| TS oD

[ -

=
hoi ]

7 IRITE:

Py oy O
o

i HES
&5 B HEELE
7 8 CETIN i GET CPERATOR RESPONSE
7 W INDT i IF ERROR, REGUEST AGAIN
716 T T N i GET NORMAL DEYICE CODE
72 18 SUEE 04 SHR i TEST FOR NORMAL
73 M INITY i IF NORFAL SRVE IT
74 62R LA @2 i GET SECONDRRY CODE
75 164 SEE 8L STR i TEST FOR SECONDRRY
76 GAATS M INITE i IF NOT, REGUEST AGAIN

A2 g . DEVICE ;

1=
.

43 INITY: 5TR SHVE THE NEW CODE

SRODIFY ALL L MTR INSTRUCTIONS

S

Lbd
LbR
LEA
AL
LDA
sUBH
diF

._-.
e n
3

[ AN

o

P
D}
s
=
D]
=
bt

oty sy
DI Ao I )
e
LA}

as
)
i
Do
b
W

Do S
L
4
s

TR

ot
—
Ty -
=

FHOT HTA

R AT

&
4:.‘ (A
[
[l
- T
=)
=t
]
f)

X A AL 1.8

M2 824242 LEA 1. DEVICE
T 42386 AL 1.4

34 pdiB0a ITH S82
35 1514686 DEYL.  INC &2

e 826801 L &, CEND
57 112414 SUEE BZSER



CALIBRATE THE TIME BASE
CLEAR THE REAL TIME CLOCK
FRINT SWFEG SET MESSHGE

o)
=t
D)

i GET I/0 MO0 FLAG

; TEST FOR #OD SET

i IF WOT SET, TTY IMPUT

i INPUT TO ACE

i INPUT CONTROL FLAG

InTiz i G0 TEST SWREG EWTRY

111 i TEST FOR TTY READY

-1 i IF NOT RERLY. WRIT

BIINF? i TEST FOR SWITCH COMMAND
COND i GET ASCID CONTROL CHARACTER
i TEST FOR ODT REGUEST

# IF O0T, G0 ENTER IT

i GET ASCIT CR CHARACTER

i TEST FOR ERIT REGUEST

i IF CRy EXIT SHWREG ENTRY

i IF NOT CR. GET MEXT ENTRY
BIOLTY i ENTER DT HERE

INTia:

Y
[}

ot
A
(L
'
"

O R I e B v X

VB et bt

- pro.pec
ot
Do

VB
preo

[ . O
e e [
DR b

£ INTLZ: J5R
3 INITE T
; COMFARE IELFF WITH QBUFF

]

L
(= y]
o]

i CHECK
i ARG

+H WORDS IS IN ARG FOLLOMWING CRLL
+ CUMPARE WORD FOR WORD

PWORD WL I IBUFF MUST BE ZERO

i IF ERROR RETURH 7O CALL +2

i OTHERMISE CALL+Z

sEAIT WITH ACL=BAD HORD

Q00 WORD

LR OF IBUFF

« RLCHE

47 Bodd4d KCHE:  STR
A24853 Ll

IS G24061
51 B44172 =TH

1
1
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;s FETURH+E IF STATUS WATCH. +1 OTHERWISE
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i PRINT EXPECTED STATUS

i GET ERPECTED STRATUS
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S0k 'G. IF ONLY A CHERIAGE
FETURN IS TYPED. MO OTHER RE-
BUESTS WILL BE WADE AMDr THE LRAST
EXTERED COMHRND STRING WILL BE
Rl THE ENTEY 15 IN THE RRNGE
OF 9 T4 7. THE DEFRULT UNIT NUM-

i_ = om e

HERD COUNT)

TYFE HH OCTRL MUMEER TO SELECT
&=jR BLICK SIZE AND/OR R
GE RETURM TO USE THE PRE-

¥ RY. THE DEFRULT YALUE
Is THt MASIMUM BLOCK SIZE THE
IS IN THE ‘HH&E oF 2 70

SELECT ONE OF THE FOLLOWING DATH
PATTERNS AHDCOR A CARRIAGE RETURN
i E THE FREYIOUS ENTRY. THE
UEFRULT PATTERM IS RANDOR.

FRHDOM

ALL OHE-S

HLL ZERO7S

ALTERWATING ZERO/ONE (@BBIF7)
ALTERKATING OHEAZERD (177488)
FLOATING ZERD

LOGATING OHE

THE YARIAELE FRATTERN IS
ENTERED BY THE OFERATOR

A5 OCTRAL CHARACTER STRINGS.

UP TO % ie BIT OCTAL NUMBERS
(AN BE ENTEFEL. THE DATA
BUFFER IS BUILT BY REPERTING
THE ENTERED CHARACTER STRINGS.

ser TEYENT OR 0D ANDSTR
AGE FETURH TO SELECT THE
R USE THE PREVIOUS
THE DEFAULT PARITY IS

CAM SELECT THE SUB-
IGH Rf T“Piﬂb THE
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LEHE, «ﬂE FOLLOWING IS R LIST OF
AYAILAELE SUB-SYSTER CORMMANDS
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z SRACE FORNARD N RECORDS
«l & WRITE H FECORDS
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SRIFLE COMMAND STRINGS
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i SPACE BACK S RECORDS.
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THFED. TYFE A RUBE-
T DELETE THE PRE-
CHARACTER. THE DELE-
WILL BE FRINTED
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INTERFRETATION

JEEEE B EHAELE PRINT OW CONSOLE
i THHIEIT PRINT ON COWSOLE
L iHHIBIT LINEFRINTER
1 EHRELE LINEPRINTER
AR & EWABLE PRINT PARITY ERRORS
i INHIBIT PRINT PARITY ERRDRS

MHILE RUHNING THE
» STRING WILL CRUSE THE
TART HT THE COMMAND STRING

VEH
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LORD THE PROGRAM BY USING THE BINARY LOADER
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1ot

FROGHAN FUNCTION

STHRT PELIABILITY TEST

STRRT INTERCHANGE TEST, WRITE/RERD
START INTERCHANGE TEST, READ OMLY
ZTART COMMAMD STRING INTERFRETER
DIRECT EWTRY FOR ERROR LOG RECOVERY

PERATION

THE FOLLOMING MESSAGE IS PRINTED REQUESTING
THE SETTIHG OF THE SOFT SMITCH REGISTER.

WITCH PEGISTER 7O DESIFED YALUE. TYPE CR TO CONTINUE. "
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I et
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4 3 F 7 08 9 18 11 42 13 14 15
B 6 & 9@ B B 8 6 B8 8 8 @

HE SHITCH REGISTER SETTING AS
E ; I SECTION & 3. FOLLOWED BY
RETURH. THE FOLLOMING MESSAGES

00K IS HOT PRESENT IN

L OWING MESSHGE MWILL
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T0 THE REGUEST BY TYPING THE
CORFECT CONSOLE DEVICE BAUD RATE FOR
10 TIRING CRLIBRATION IF THE RESPONSE
15 118 TﬁE FOLLOMING REQUEST MESSHGE
WILL BE PRINTED.

OR i1 BITSACHAR =

RESFOHD TO THE RERBUEST BY TYPING 18 OR
11

FST 7O CHANGE THE DEYICE CODE IS
S FOLLOWE:

t-“
CODE 22 OR &2, FOLLOWED BY CR. 7

ANSHER THE REMUEST BY TYPING OCTAL 22
Ok 62 IF AWY OTHER DEYICE CODE IS
SELECTED, THE DEYICE CODE ENTRY PROMPT
WILL BE PRINTEL AGRIN

EWTER & TO TEST CRC (MRZD OWLY) 1 IF WOT. FOLLOWED BY CR

BHEWER @ IF TRPE [RIVE 15 G585 BFI HRZI OTHERMISE

ENTER 1 HEXT A RERIEST IS MADE TO DETERMINE THE ERROR RECOVERY
SEGUEHCE THATIS TO BE USED. THIS IS DETERMINED BY THE TYPE OF OPERATING
SYSTEM THE CONTROLLER HILL BE USED IM THE REQUST IS WADE AS FOLLOWS:

EHTER 1 IF COMTROLLER WILL EE RUN IM AOS SYSTEM @ IF NOT, FOLLOMED BY CR”
3.3 F  FROGRAM ENTRY

WHEH ENTERING THE RELIABILITY PROGRAM.
THE FOLLOMING MESSHGE WILL BE PRINTED

HOUNT SCRATCH TAPE(S), ENTER CR 7O CONTINUE "

THE OPERATOR SHOULD MAKE READY ALL TRPE
UNITS T BE TESTED. ANY TRPE UNIT THAT
I5 OHLINE WILL BE TESTED. AFTER ALL
UHITS ARE READY, ENTER CR. ON THE CON-
SOLE TO CONTINUE

33 % INTERCHAMGE TEST. MWRITE/RERD
ENTRY TO THE INTERCHANGE TEST IS IDENT-
ICAL 7O THE RELIRBILITY TEST WITH THE
FOLLOMING EXCEFTION

*INTERCHANGE TEST(WRITEZRERD:"
AFTER THE INITIALIZATION SECTION, THE
FOLLOWING MESSRGE IS PRINTED

"HOUNT SCRATCH TAPECS), EWTER CR TO CONTINUE ®

MARE READY ALL TRFE UNITS TO BE TESTED
AHL: ENTER CE TO COWTIRUE
324 IHTERCHANWGE TEST. RERD OHLY
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ENTRY TO THE IWTERCHANGE TEST IS
IDENTICAL TO THE RELIRBILITY TEST
HITH THE FOLLOMING EXCEPTION
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*IHTERCHANGE TESTCREAD ORLY:®

AFTER THE IMTIALIZATION SECTION THE
FOLLOWING FESSRGE IS PRINTED

"HOUNT PRE-RECORDED TAPECS), ENTER CF TO CONTIMUE.

HOUNT PRE-RECORDED THPES ON ALL TAPE
UNITS 70 BE TESTED AND ENTER CR

e
g

COMMAND STRING INTERFRETER

241 INITIALIZATION
AlL ERROR AND PASS COUNTERS ARE CLEARED
AND THE FOLLOWING REBUEST MESSRGE IS
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"SET SWITCH FEGISTER TO DESIRED VALUE. TYFE CR TO CONTINUE®
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NOTE:  THE "A" YALUE INDICATE THE UN-
KROWN STATE OF THE COMMAND BITS

RESFOND 70 THE REGUEST BY SETTING THE
"SHREG" LOCATION RS DESCRIBED BY SECTION
8 3. FOLLOMED BY A CARRIAGE RETURN

THE MEMDEY IS SIZED NEXT AND THE TIME
BASE IS CALIERATED. IF A REAL TIME CLOCK
IS WOT PRESENT IN THE SYSTEM, THE FOL-
LOWING BEGUEST IS PRINTED.

“TT0 BFLD RATE =

CHD TO THE REBUEST BY TYPING THE
T CONSOLE DEVICE BAUD RATE. IF THE
UH%E Iﬂ liﬂ THE FULLUNINb REGUEST

"4 BITS/CHAR = 7"

RESFOND 7O THE REGUEST BY TYPING 18 OR
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THE FOLLOWING FESSAGES ARE PRINTED
IHDICHTING THE ENTRY 7O THE COMMAND
STRING INTERPRETER

TLOMMAND STRING INTER
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HOTE:  THE MAXIMUM WORD COUNT VALUE
INUICATES THE LARGEST DATA
BUFFER AYRILABLE

THE SUB-SYSTEW DEFAULT YALUES ARE SET
PE FOLLOKS:

WHIT 8

HE SET TO MAZIHUM HORD COUNT
DATH  EANCOM PATTERN

PARITY GDD

HHEW THE "UNIT" PROMFT IS5 TYPED. REFER
; T0 SECTION 7.4, FOR PROGRAM OPERATION,
P18 FROGRAM OUTPUT/ERRCE DESCRIFTION

—I .I:‘

ERFORS ARE IDENTIFIED. COUNTED AND PRINTED ON
BRSIS OF

L
THE THE SETTING OF LOCATION "SWREG".
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IF B UMIT GOES HOT READY. AN APPROFRIATE ERROR
MESZAGE AND ITS RCCUPMULATED STRTISTICAL HISTORY
I YTED. IF OWLY OWECLY UMIT IS BEING TESTED
i ‘THTE FEESAGE WILL BE PRINTED AHD THE
WILL WARIT FOR OPERATOR INTERVENTION. IF
i nPE UNIT IS AYRILABLE, THE TEST PROCESS

ALi ERRORS ARE SOFT UNLESS SPECIFIED AS HRARD OR
FRTAL
i@ 4 STATISTICAL HISTORY PRINTOUT

THE STATISTICAL HISTORY IS PRINTED FOR
EACH UNIT WHEW IT REACHES ITS EOT SENSOR.
THE STATISTICAL HISTORY FOR ALL TESTED
UNITS CAN BE FEOUESTED BY TYPING A
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FRINTOUT 15 AS FOLLOMS:
HHTT :
“FAE WP
“FRR RD
’ LR

D]

i
el
j‘ i
‘:.'H
ge
lgl Jgh? i
i&7ag2de

-TH'H HORD

UOREL b pe e

BIT DEECRIPTION

[ax]

i AbY ERROR. SET BY BITS L3367, 218, 14
1¢E} [ATR LATE

2 FEMIHDING

ZiEy ILLEGAL COMPAND

HfiP th_ITr

LR RS <8




YR

; 7iEy  EOF MARK SENSED
; Z(E»  BOT FARK SENSED
; 2 % TRACK TAPE
; 18(Ey  BAl THPE
11 SERL CLOCK OR ID STATUS
12 FIRST CHARACTER OF CORRECTED ERROR

iz MRITE LOCKOUT
14¢E}  CREC ERROR OR 6DD REC READ
13 UNIT RERLY
090D 41
P12 SPECIAL NOTES

i2 1 WEDIA SELECTION

IT I3 IMPORTANT T SELECT KNOWH GOOD THPES
WHEW PERFORMING THE RELIABILITY TESTS. USING
MARGINAL TAPE FMEDIA WILL CAUSE SOFT AND HARD
ERRORS T DCCLRE. TO YERIFIY THE SUB-SYSTEM
FELIABILITY THE THPFE MEDIA SHOULD NOT IHFLUENCE
THE FRZS OR FRIL CRITERIA

122 LHTH EHTRY

SLL WUMEER ENTRIES MUST BE ON CCTAL. RNY OTHER
ENTRY WILL BE CONSIDERED AiS AN ALPHR CHARRCTER.
4T RN OTINE
THE FROGRAM FUN TIME IS DEPENDENT ON THE LENGTH OF THE
?HFE s*'EE‘IFs.
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