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USE: (cont.)

2.2.10

2.2,11

2.3

2.3.1

2.3.2

E, Erase

This function is similar to write except that instead of
writing information, it erases tape for a distance equal to
the specified record length,

F, Write End of File

A tape mark is written on tape to indicate End of File.
The record counter is not incremented by the operation.
The operation may be executed even though the tape is
on the end of tape conductive leader.

OUTPUT CONTROL
After the tape has been read or moved by some other
operation, the results may be inspected using the follow-

ing control characters.

N, Tape Record Count Number

The program will type the current contents of the
record counter,

T, Type Record Read

If the number of words read was less than or equal to
the preset length, the program will type: RECORD
LENGTH < OR = LLLL, where LLLL represents the
record length. If the number of words read exceeds
the present record length, the program will type:

RECORD LENGTH > LLLL,

After typing one of these messages the program will
begin to type the record irhage in octal numbering each
eighth word in octal. This output will continue until
either Breakpoint 1 is SET or until the entire record is
typed.

If Breakpoint 1'is SET when the T key is struck only
the record length will be typed.

STATUS AND ERROR MESSAGES

The following messages will be typed by the program to
inform the operator of the status of the tape operation:
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USE: (cont.)

3.1

3.6

WRITE ERROR

This indicates that the program detected a write error
and Breakpoint 4 was RESET. The tape is stopped and
the program returns to keyboard control after typing.

READ ERROR

This indicates that the program detected a read error
and Breakpoint 4 was RESET. The tape is stopped
and the program returns to keyboard control after

typing.
SKIP REMAINDER OF RECORD ERRORS: nnnnnnnn

This indicates that the record read was longer than the
preset record length and that when the program attempted
to ignore the remainder of the record, it still received
Il interrupts. The number of interrupts is indicated by
the octal number nnnnnnnn. Control returns to the
keyboard after typing. This error stop may not be
disabled by Breakpoint 4,

FILE PROTECT ON

This is typed whenever the user asks for a write or
erase operation on a tape which has the file protect
ring removed. After typing the program returns to
keyboard control.

END OF REEL

This indicates that a forward operation has reached the
end of tape.

- LOAD POINT

This indicates that a reverse operation has reached the
beginning of tape.

TAPE MARK
This indicates that a read, scan, or space operation
has encountered an End of File record as indicated by

the reading of a Tape Mark.

FUNCTION SUMMARY

In the calling sequence the small letter d is used to
denote an octal digit.
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USE: (cont.) 4. FUNCTION SUMMARY (cont.)

Function Description

Clear digit accumulator Carriage Return
Set test pattern word ddddddddp
Set record length ddddL
Set logical tape unit number du
Set record count number ddddddddcC
Set to even parity (BCD) 0z
Set to odd parity (Binary) 1z
Write w
Write with record count ID I
Read R
Backspace ' B
Backspace by count (octal count) B
Space forward - S
Space forward by count (octal count) S
Search forward and read dddddddd X
Search reverse dddddddd v
Rewind D
Erase E
Write end of file F
Type record count number N

Type record read T
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A A B
PROGRAM DESCRIPTION 44004 B

Catalog No. 850676-||*

IDENTIFICATION:

AUTHOR:
ACCEPTED:

COMPUTER

CONFIGURATION:

PURPOSE:

STORAGE:

TIMING:

USE:

“*Supersedes Program Description Catalog No. 0440043

1.

.0

.1

Multi-Magnetic Tape System Exerciser
A. W. England, SDS

24 June 1964

All 920, 925, and 930 systzams, or any 910 systems with a
typewriter, which have one to sixteen tape units attached to
the W and/or Y buffers. No interlace is required and the
tapes may be of any density and speed within the limitations
of the buffer to which they are attached.

This program is designed to exercise from one to sixteen
tape units by first writing random numbers in random
length records on all tapes under test and then reading
these records back and comparing them with the numbers
written. An attempt is made to tabulate and output all
useful information concerning the errors made, if any,
the mode of operation of each unit, and the number of
passes over the tape.

The program occupies the first 1155 words of memory.
The remaining memory may be used for test record
storage.

The program requires approximately 20 minutes to write
or read a full reel (2400 feet) of tape.

LOADING
Place tape in reader and FILI,, When loading is complete
the light on the typewriter will light if no loading error

occurred.

KEYBOARD CONTROL

When the keyboard light is on, the operator has control
over the program. By actuating various keys he may
set the test parameters, inspect results or start the
exerciser test running.

REGAINING KEYBOARD CONTROL

Control may be returned to the keyboard mode at any
time by moving the RUN-IDLE-STEP switch to IDLE,
pressing the START button, and moving the switch
first to STEP then to RUN.

© 1969, Scientific Data Systems, Inc.
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USE: (Cont) 3.0 CONTROL FUNCTIONS

The following list contains the call letters for the various
functions which the program will perform. These may
be typed anytime the typewriter light is lit.

3.1 SELECT UNITS, "U" ue,

The units to be exercised are selected by first typing the
letter "U" followed by the several unit numbers separated
by commas and finally a carriage return. After the last
unit number fellowed by a comma is entered a carriage
return must be given to terminate the unit select opera-
tion. Units on the W buffer are numbered 00-07 and on the

Y buffer 10-178.

3.2 SET STARTING RANDOM NUMBER, '""N" 2272 M ‘

The initial random number is set by first typing the
octal number desired (up to 8 digits) and then the letter
N. The number being typed can be set to zero by typing
a carriage return.

3.3 SET MAXIMUM FILE LENGTH, "M" 1p2o M

The maximum number of records in the test file is set
by typing the desired number of records in octal followed
by the letter M. If the entire 2400 foot reel is to be
written a maximum count of lOOOO8 or greater should be
sufficient.

3.4 SET MAXIMUM RECORD LENGTH, "L" L\VLQ L

The maximum number of words in a record is set by
typing the limit in octal followec by the letter L. If the
specified maximum is less than or equal to 8 or greater
than the maximum memory available then the maximum
length is set equal to the memory available.

3.5 MODE SELECT

The recording mode, either BCD or Binary is selected by
typing the appropriate letter.

3.5.1 Select Binary Mode, "B"

Typing the letter B will cause the appropriate EOM
instructions to be converted to the binary mode of opera-
tion.
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USE: (Cont) 3.5. Select BCD Mode, "D"
Typing the letter D will cause the EOM instructions to be
set for BCD operation.
3.6 SELECT OUTPUT MEDIA

The output of the various messages and counters during
the operation of the program can be on either the on-line
typewriter or on paper tape for off-line listing. This
is controlled by typing the appropriate letter before starting.

3.6.1 Select Typewriter Output, "T"
The typewriter is selected by typing the letter T.

3.6.2 Select Punch Output, "P"
The punch is selected by typing the letter P,

3.7 INITIATE TAPE OPERATION

After the appropriate parameters have been set the tape
exercise operation may be initiated. There are three
ways in which this may be done. If nothing has been
recorded then the exercise must be begun with a START
WRITE., However, once a file of information is written
on tape and the program is stopped the other two starts
can be used.

3.17. Start Write, "'S"
To begin the exercise operation, type the letter S. The
program will rewind all units and start to write a ran-
dom number test file on the selected units,

3,7.2 Continue Operation, "C"
Once the exercise operation has been stopped with
Breakpoint 1 (see section 4. 1) it can be resumed from
the point at which it was stopped by typing the letter C.

3.7.3 Restart Read, "R"

If during a read pass the program is stopped and the
operator would like to reread the file from the begin-
ning he can type the letter R to restart the read pass.

OUTPUT OPERATIONAL STATUS, "O"

The operator can inspect the status of the operation at
anytime by stopping the program with Breakpoint 1
(see scction 4. 1) and typing the letter O. The program
will then type out the status of the exercise operation

~as follows:
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USE: (Cont) 3.8.1 Type of Pass
It types READ or WRITE depending on the type of pass in
progress.
3.8.2 Mode of Operation
It then types the mode of operation, either BINARY or BCD.
3.8.3 Unit
The UNIT NO, of the tape unit currently being addressed
is typed.
3.8.4 Program Counters

After this information the program will type a table of
17 counters each identified by a three or four character
symbol. These symbols and their definitions follow:

MRC Maximum Record Count, This is the octal number
entered with the M key at the start of the exercise
operation.

MRL Maximum record length currently being used.

WRC Write Record Count. If in a write pass this

indicates the number of records written. In
a read pass it indicates the total number written
in the previous write pass.

RRC Read Record Count. This indicates the number
of records read during a read pass.

WPC Write Pass Count. The number of write passes
completed.

RPC Read Pass Count. The number of read passes
completed. '

WEC Write Error Count. The number of write errors
that have occurred.

RWEC Rewrite Error Count. This number of rewrite
errors.

PREC Permanent Read Error Count. The records that
were read bad 10 times.

CPEC Character Parity Error Count. The number of
character parity errors that have occurred since
the start of the exercise.
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USE: (Cont) LPEC Longitudinal Parity Error Count. The number of
longitudinal parity errors that have occurred.
For each read try only one character or longitu-
dinal parity can be counted and character parity
has priority.

WCEC Word Count Error Counts. The number of word
count errors that have occurred. A word count
error occurs if the record read is longer or
shorter than the record expected.

gII:IIé Errors in Channels 1-6. Channel 1 is the most
CH3 significant bit, channel 6 the least., These
CH4 counters are also output whenever a read error
CHS occurs if Breakpoint 2 is RESET. After a read
CH6 error output they are cleared.

4.0 BREAKPOINT SWITCHES

The four Breakpoint switches are used to change the
status of the program while it is running. These functions
are as follows:

4.1 BREAKPOINT 1

RESET: Normal

SET: Stop operation. After almost every tape opera-
tion there is a STOP point. If Breakpoint 1l is
set the program will mark its place and return
to the keyboard control mode. Operation can
be continued by typing the letter C.

4.2 BREAKPOINT 2

RESET: Output counters and messages whenever the
normal output situation occurs.

SET: Skip the output of messages and counters. This
will inhibit all output except the OUT OF SYNC
message and the FILE PROTECT ON message.

4.3 BREAKPOINT 3

RESET: At the end of a read pass go on to another write
with new random numbers.

SET: At the end of a read pass go back and reread the
same file again.

4.4 BREAKPOINT 4
RESET: Run without halts.

SET: Halt on a write error or at the end of a read pass.
Clearing these halts will allow the program to
continue.
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USE: (cont.)

5.0

MESSAGES
The program will type or punch status messages at various

times in the operation of the exercise, These are
described below:

END OF PASS

At the end of a write or read pass the output will be

either WRITE or READ, PASS DONE. This is followed
by a carriage return and the following two lines:

WRITES READS WRITL BERR REWRITES BAD READS
aaaaaaaa bbbbbbbb cccccece dddddddd ecececee

where the a's represent the number of write passes in
octal, the b's the number of read passes, the c's the
number of write errors which have occurred, the d's
the number rewrite errors, and the c¢'s the number of
records which were read erroneously 10 times.

REWRITE ERROR

If a write error is detected the program erases backward
over the record and attempts to rewrite it. If this
second attempt is also in error the program outputs the
following counter titles:

WRITE PASS RECORD NO. WRITE ERRS REWRITE ERRS

This is followed on the same line by the mode of operation
(Binary or BCD) and the unit number. On the

next line below the appropriate title it outputs the write
pass count, the write record number count, the write
error count and the rewrite error count. All counts are
in octal.

READ ERROR

If a read error occurs,the program rereads the record
nine more times and then outputs the read pass, record
number, mode, and unit number. This is {followed

by a carriage return, the message, READ ERROR
another carriage return 2nd then nine, eight-octal-digit
counters which represent the following quantities (from
left to right):character parity error count, longitudinal
parity error count, word count crror count, errors in
channel 1, channel 2, etc., to channel 6. On the next
line the program outputs a good or bad message for each
of the 10 reads. This consists of the letter G if the read
was correct or B if the read was incorrect, ’
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USE: (cont.) ‘ For example:
BGGGBGGGGG

Indicates that the first and fifth reads were bad and all
others were good.

5.4 READ PASS OUT OF SYNC

The first word of every record is the number of records
preceding it on the tape. When each record is read,the
program compares this first word with the read record
count. If they disagree the program backspaces and
“rereads the record a second time, if they still disagree
then the difference between them is computed and the
program spaces over as many records as necessary to
position itself in front of the correct record. If the first |
word of this record does not agree with the read record
count after two attempts the program ends the read pass
and outputs the following. As in a read error it outputs
the read pass count, read record number, mode, density
and unit number. This is followed by this message:

READ PASS ABORT, OUT OF SYNC.
anaaeaaa bbbbbbbb

where the a's represent the first word of the first
record read that did not agree with the read record
count, and the b's represent the first word of the record
read after spacing to what should have been the correct
record. The program then goes to the end of read pass
section where the end of pass output will be produced and
from there on to another write or reread pass.

If a tape mark or the load point was encountered when
spacing, the program terminates the read pass and
outputs TAPE MARK before the other outputs. If it was
the load point which was encountered it also outputs
L.OAD POINT. In either case the two words a and b will
be the same since only one record was read.

5.5 FILE PROTECT ON
Before the program attempts to write on a tape it tests
the file protect for that unit, If the file protect should

be on,the program outputs: FILE PROTECT ON (Mode)
UNIT NO. n. and returns to the keyboard mode.

METHOD: 1.0 WRITING

At the start of the write pass all units are rewound. The
program then sets the tape control table for the lowest
numbered unit and waits for it to be ready. As soon as
this unit is ready a check is made to see if the tape is at
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METHOD: (cont. )

the loadpoint, If it is not,another rewind is given and the
program waits until it is ready and at the load point. A
three inch section of tape is erased before the first random
number record is written. After writing this record on
the first unit the control table is set to the next higher
numbered unit and the record is written again. This
continues until a record has been written on all units

under test, The program then generates a new record of
random numbers and starts writing this on all units.

WRITE ERROR

If a write error occurs the program erases backward
to the front of this record and attempts to rewrite it. If
this second attempt is also in error then the program
outputs the rewrite error message. It then erases
backward over the record again, erases it forward and
attempts to write the record again on a new section of
tape. An error here is considered a new write error
and the process continues until a correct write is made.

END OF PASS

The write pass is concluded if one of two conditions

occurs: Eitherthe write record count reaches the maximum
record count or an end of reel is encountered on any tape
under test., When one of these occurs the program writes
an end of file on all units and rewinds them. It then

outputs the end of pass message and proceeds to the read
pass.

READING

A read pass is similar to a write except that the program
reads each record into memory and compares it with

the random numbers which it regenerates for each read.
The first record must be read starting from the load
point. This insures that the tape is always positioned
properly for the start of the pass.

READ ERRORS

When a read error occurs the program will always reread
the record nine more times for a total of ten attempts
regardless of whether or not a subsequent read was
correct. It then outputs the results of these reads,

.Several conditions can cause a read error.

Character Parity Errors

The program counts a character parity error as any
buffer error which occurs before the gap is reached.
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METHOD:

(Cont)

2.

1.

.1

2

.3

Longitudinal Parity Error

If no character parity errors have occurred before the gap
is reached and the buffer error is on after the tape stops,
the program counts a longitudinal parity error.

Word Count Error

A word count error is defined as a record which was not of
the length expected. The program tests for this in three
ways. If more words than expected were read the read
routine falls out of the loop too soon. The program also
checks to see if the read loop should.detect the end of
record before expected. The third test is based on the
fact that the program always writes records that consist of
a multiple of four characters. Therefore, if the buffer
contains anything other than zero at the end of the read

an error has occurred.

READ SYNCHRONIZATION

When each record is read the first word is compared
against the program record count. If they disagree it
means that the program and tape are no longer synchronized.
To guard against a read error causing the disagreement,
the program backspaces and reads the record again. If
they still disagree then the program computes the number
of records to be spaced over in order to reach the desired
record and moves to that point. It reads the new record
and again checks the first word. If this word disagrees
with the record count and a second read attempt does not
correct the disagreement then the program aborts the read
pass and outputs the appropriate message. If a tape mark
or the load point is encountered while spacing to the correct
position the pass is aborted without further read attempts.

END OF FILLE

If the program should detect the buffer ready after the first
word is read then a check for end of file is made. If the
ready condition was caused by the reading of a tape mark
then the read pass is complete and appropriate messages
are output. If there is no tape mark character then the
program assumes that the tape mark was read erroneously
and terminates the read pass anyway and outputs an END
OF FILE READ ERROR message.
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METHOD: (Cont)
3.0 BCD MODE

In the BCD mode random numbers are generated and
written the same as in binary. However, on the read pass
all non compares between the generated number and the
number from tape are checked to see if they are caused
by the 12 to 00 conversion. This occurs because both

the character 00 and the character 12 will be written

on tape as a 12 but this character will always be read
" into memory as a 00.
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[DENTIFICATION: = Extended Mode Multi—Magnetié Tape Exerciser
AUTHOR: 8. J. Vorgitch, SDS
ACCEPTED: May 20, 1965
COMPUTER ' . '
CONFIGURATION: Any SDS 925/930 system with 1 to 64 tape units attached to

interlaced channels A through H. The typewriter on channel
A(W) is used for control

PURPOSE: ‘The program is designed to exercise 1 to 64 magnetic tapes
on channels A through H. The exercise operates under
interrupt control in the extended mode using all four function
‘codes and all SKS's and EOM's assoc1ated with the cahnnel
and magnetic tape.

PROGRAMMED

OPERATORS: None

STORAGE: ' The program occupies 1976 locations from 1008 through 3770.
The remainder of memory may be used for test record storage.

TIMING: The program requires approximately 10 to 15 minutes to write
or read a full reel (2400 feet) or tape.

SOURCE A

LANGUAGE: META-SYMBOL

LOADING

PROCEDURE: ~ Self-loading

USE: 1.0 LOADING

The program is loaded using the standard fill procedure. The
typewriter will be addressed if no loading error occurred.

2.0 KEYBOARD CONTROL

When the keyboard light is on, the operator has control over
the program. By actuating various keys he may set the test
parameters, inspect results or start the exerciser test running.

©1965 Scientific Data Systems, Inc.
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_ USE: (Cont)

2.1

3.0

3.2

REGAINING KEYBOARD CONTROL

Control may be returned to the keyboard mode at any
time by moving the RUN-IDLE-STEP switch to IDLE,
pressing the START button, and moving the switch first
to STEP, then to RUN.

CONTROL FUNCTIONS

The following list contains the call letters for the various

- functions which the program will perform. These may

be typed anytime the typewriter light is lit.

Select Units, '"U" o e , U ‘ﬁ")

A&V Fol swele gt TES

The units to be exercised are selected by first typing the '
letter "U" followed by up to sixty-four unit numbers
separated by comma's, After the last unit number is
input with a comma, a carriage return will terminate unit
selection. Units are numbered 0-7 for channel A, 10-17
for channel B, .... 70-77 for channel H.

Set Starting Random Number, '""N"

The initial random number is set by typing the letter "N
followed by an octal number and entered with a carriage
return.

Set Maximum File Length, '"M"

The maximum file length is set by typing the letter ""M"

followed by an octal number and entered with a carriage

return. Due to the writing technique used, the minimum
file length is three records and the input maximum may

be exceeded by three records. '

Set Maximum Record Length, "L'" 2~

The maximum number of words in a record is set by
typing the letter '""L' followed by an octal number and
entered with a carriage return. The minimum record
length allowed by the program is four words. The
maximum record length is determined within the program
by the memory available.
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- USE: (Cont) 3.5 Select Mode, '""B" or "D"
- The recording mode can be set by typing a '""B" for binary
or a ""D" for BCD. . :
3.6

Initiate Tape Operation

After the appropriate parameters have been set the tape
exercise operation may be initiated.. There are four
ways in which this may be done. If nothing has been
recorded then the exercise must begin with a START
WRITE or if the tape unit(s) is in the test mode and not
at load point the WRITE TEST may be used. However,
once a file of information is written on tape and the
program is stopped the other two starts can be used.

3.6.1 Start Wr,it‘e, e

To begin the exercise operation, type the letter
"S'". The program will rewind all units and start

" to write a random number test file on the selected
units.

3.6.2 Continue Operation, "C"

Once the exercise operation has been stopped with
Breakpoint 1 (see section 4. 1) it can be resumed
from the point at which it was stopped by typing
the letter ""C'". ' '

3.6.3 Restart Read,‘ HR'

If during a read pass the program is stopped and
the operator would like to reread the file from the
beginning he can type the letter R to restart the
read pass. '

3.6.4 Write Test "K"

To perform in this mode the tape unit specified
must be in the test mode and not at load point.

The program will write random length, random
number records until stopped with Breakpoint 1.
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. USE:

(Cont)

3.7

3.8

Add or Remove a Unit From Test, "P"

. If during a read or write pass the program is stopped with

Breakpoint 1, a unit can be removed from the exercise by
typing the letter "P'" followed by a minus (~) and the unit
number terminated with a carriage return. A unit can
only be added to exercise prior to a write pass. This is
accomplished by stopping the program after the read pass
(B.P. 4) then setting B, P, 1 and clearing the halt. After

~ the rewind the typewriter will be addressed. Type the

letter P followed by a plus (+ or &) and the unit number
and terminated with a carriage return.

Qutput Operational Status, '"'O"

The operator can inspect the status of the operation at
anytime by stopping the program with Breakpoint 1 (see
section 4.1) and typing the letter O. The program will
then type out the status of the exercise operation indicated
by section 3,8.1 - 3.8.4, Set Breakpoint 1 to terminate
output and return control to the typewriter.

3.8.,1 Type of Pass

It types READ or WRITE depending on the type of
pass in progress.

3.8.2 Mode and Density

It then types the mode of operation, either
BINARY or BCD and the tape density. ‘

3.8.3 Unit

The UNIT NO. of the tape unit currently being
addressed is typed

3.8.4 Program Counters

After this information the program will type a
table of 18 counters each identified by a three or
four character symbol. These symbols and their
definitions follow: ‘
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USE:

(Cont)

MRC

CRN

MRL,

WPC

RPC

WEC

RWEC

PREC

CPEC

LPEC

WCEC

o e A s nga e - i e I ——————— . et

Maximum Record Count. This is the
octal number entered with the M key at
the start of the exercise operation.

Current Record Number. Indicates
record number just completed.

Maximum record length currently being
used.

Write Pass Count. The number of write
passes completed.

Read Pass Count. The number of read
passes completed.

Write Error Count. 'T'he number of
write errors that have occurred.

Rewrite Error Count. This number of
rewrite errors.

Permanent Read Error Count. The
records that were read bad 10 times.

Character Parity Error Count. The
number of character parity errors that
have occurred since the start of the
exercise.

Longitudinal Parity Error Count. The
number of longitudinal parity errors that
have occurred. For each read try only
one character or longitudinal parity can
be counted and character parity has
priority.

Write Count Error Count. The number
of word count errors that have occurred.
This is accomplished by "PINning' the
channel and comparing with the expected
record length.
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USE: (Cont) ' RCEC - Read Count Error Count. The number
of word count errors that have occurred.
This is accomplished by "PINning'' the
channel and comparing with the expected
record length,

CHI1 Errors in Channels 1-6. Channel 1 is the
CH2 most significant bit, channel 6 the least.
CH3 These counters are also output whenever
CH4 a read error occurs if Breakpoint 2 is
CH5 RESET. After a read error output they
CH6 are cleared.

3.9 Write Error Message Option

3.9.1 Type "X'" to inhibit the write error message
(5.2.1).

3.9.2 Type "Y" to restore the write error message.

4.0 BREAKPOINT SWITCHES .

The breakpoints are used to change the status of the
program while it is running. These functions are as
follows:

4.1 Breakpoint 1l

Reset: Normal
Set: Stop operation. After almost évery tape operation
there is a STOP point. If Breakpoint 1 is set the
program will mark its place and return to the
keyboard control mode. Operation can be continued
by typing the letter C.

4.2 Breakpoint 2

Reset: Output counters and messages whenever the
normal output situation occurs.
Set: Skip the output of messages and counters. This '
will inhibit all output except messages described
in section 5.4 - 5.9,
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"USE: (Cont) 4.3

Breakpoint 3

Reset: At the end of a read pass go on to another write

with new random numbers. .
Set: At the end of a read pass go back and reread the
same file again.

Breakpoint 4 -

Reset: Run without halts.
Set: - Halt on a write error or at the end of a read or
write pass. Clearing these halts will allow the
program to continue.

MESSAGES
The program_will .ty'pe status messages at various times
in the operation of the exercise. These are described

below:

End of Pass

At the end of a write or read pass the outpﬁt will be either
WRITE or READ, PASS DONE. This is followed by a
carriage return and the following two lines:

WRITES READS WRITE ERR REWRITES BAD READS READ ERRS
aaaaaaaa bbbbbbbb cccececec dddddddd eeeceeeee fEfEEEFE

where the a's represent the number of write passes in
octal, the b's the number of read passes, the c's the
number of write errors which have occurred, the d's the
number rewrite errors, the e's the number of records
which were read erroneously 10 times, and the f's the
number of erroneous reads. » '

Writing Errors

5.2.1 Write Error

If a write error occurs and the message is not
inhibited (3. 9), the following line will be output

WRITE ERROR mode density uuuuuuuu

where the u's represent the unit number.
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"USE: (Cont) 5.2.2 Rewrite Error

If a write error is detected the program erases
backward over the record and attempts to rewrite
it. If this second attempt is also in error the
program outputs the write pass count, the write
record number count, the write error count, the
rewrite error count, and the number of parity
errors. All counts are in octal.

5.3 Read Error

If a read error occurs, the record is re-read nine more
times. During the reread, a ""B'" or "G' will be typed to
indicate that the re-read was either Bad or Good. After

nine re-reads a read error message is typed indicating

on the first line the read pass number, the record number,
the mode, density, and unit followed by a carriage return.
Nine octal numbers are then typed which represent the
number of character parity errors, the number of longitudinal
parity errors, the number of read count errors and the
number of tape channel errors. (CHI1-CHS6)

5.4 Unit N Aborted Record Sync Error

The first word of every record is a record number
identification., This number is compared with the record
number expected. If they disagree the tape is backspaced
one record and re-read. If the record number is still in
error, the tape is backspaced a maximum of 8 records
looking for the last record read correctly. If successful
the tape is spaced forward one record and the process is
repeated. If the previous good record was not found or
the recovery procedure failed a second time, that unit is
declared out of synchronization and removed from the
exercise. ‘

5.5 Unit N Aborted Density Test Failure

If, while attempting to erase forward off the load point
prior to the write pass, the program cannot ascertain the
density of a unit the unit is removed from the test.
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USE: (Cont) 5,6 Unit N Aborted Non-Ready Condition

If during the course of program operation a unit does not
come ready after approximately 5 minutes it is removed
from the exercise.

5,7 Unit N Aborted Write Count Error

If, after a write operation, the results of PINning the
. channel do not compare with the expected address after
two attempts, the unit is removed from the test.

5.8 Unit N Aborted Excessive Errors

Each unit under test is initialized to perm'it‘,,th.e typing of
200 error messages. If any unit exceeds this limit it is
removed from the test. Type an "S'" to reset the error

counter and re-start the test. '

‘5.9 All Units Removed From Test

If during program operation, the unit count is found to be
zero due to program aborts or console removal (section -
3.7) a message is fyped and control is returned to the
console.

METHOD: 1.0 WRITING

At the beginning of the write pass all units under test are
rewound and erased forward approximately 3.5 inches,

A random length record of random numbers is generated
within the program and is used to write 3 records on the
first tape in the unit list, The whole record is first
written using the function codes IOSP and IOSD. The
first half of the generated record is then written to tape
with the IORP function code. The third record is the last
half of the generated record and is written with an IORD
function code. This process is repeated for all units
under test, after which, anothetr record is generated and
writing returns to the first tape'in the unit list,

The IOSP arms both the zero word céunt’and end of record
interrupts, whereas the I0SD, IORP, and IORD only arm
 the end of record interrupt. '
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METHOD:
(Cont)

Write Error

If a write error occurs the program erases backward to
the front of this record and attempts to rewrite it. If this
second attempt is also in error then the program outputs
the rewrite error message. It then erases backward over
the record again, erases it forward and attempts to write
the record again on a new section of tape. An error here
is considered a new write error and the process continues
until a correct write is made.

Write Count Error

After each write operation the channel is PINned and
compared with the expected terminating address. If they
differ an crror note is typed indicating the mode, density,
unit, channel and two octal numbers which represent the
number of words written (result of PINning the channel)
and the number of words attempted. After the note a space
reverse is performed and a re-write is attempted. If
unsuccessful the error note will again be printed followed
by an abort message (see 5. 7).

End of Pass

The write pass is concluded if one of two conditions occurs:
Either the write record count reaches the maximum record
count or an end of reel is encountered on any tape under
test, When one of these occurs the program writes an end
of file on all units and outputs the end of pass message.

It then rewinds all units and proceeds to the read pass.

READING

A read pass is similar to a write except that the program
reads each record into memory and compares it with the
random numbers which it regenerates for each read. In
addition, the proceed mode of reading is inhibited (IORF)
such that the tape will stop and test ready before proceeding
to the next read operation. The first record must be read
starting from the load point. This insures that the tape is
always positioned properly for the start of the pass.
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METHOD:
(Cont)

.1

Read Errors

. When a read error occurs the program will always reread

the record nine more times for a total of 10 attempts
regardless of whether or not a subsequent read was
correct. It concurrently outputs the results of these

reads.

2.1.1

Several conditions can cause a read error.

Character Parity Errors.

The program counts a character parity error as
any channel error which occurs before zero word
count,

Longitudinal Parity Error

If no channel errors have occurred before the zero
word count is reached and the channel error is on
after the tape stops, the program counts a
longitudinal parity error,

Data Compare Error

Any data word (except identifier) which does not
compare with the word expected is considered
cause for nine re-reads.

Read Count Error

After each read operation the channel is PINned
and the results compared with the expected
terminating address. If they differ the record
is re-read nine times. '

BCD MODE

In'the BCD mode random numbers are generated and written
the same as in binary. However, on the read pass all non
compares between the generated number and the number
from tape are checked to see if they are caused by the 12
to 00 conversion. This occurs because both the character
00 and the character 12 will be written on tape as a 12 but
this character will always be read into memory as a 00.
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PROGRAM DESCRIPTION

Page 1 of 4 Catalog No. 020012
A parts Wi
IDENTIFICATION: Paper Tape Reproducer Program
AUTHOR: A. W. England, SDS
ACCEPTED: 15 August 1963
COMPUTER
CONFIGURATION: Any 910 or 920 with punch, reader, and typewriter,
PURPOSE: To reproduce paper tape.
PROGRAMMED
OPERATORS: N/A
STORAGE: The program occupies 270; locations from 200g to
: 616g. The next 512 words are reserved for record
table storage. The remainder of memory is used to
hold the records of the tape to be reproduced.
TIMING: All operations proceed at the maximum rate of either
the punch (60 characters per second) or the reader
(300 characters per second).
USE: I. TO LOAD PROGRAM
A. Insert tape in reader,
B. With COMPUTE switch in IDLE press START
button.
C. Move COMPUTE switch to RUN.
D. SetBP 1.
E. Raise and lower FILL switch,
II. TO REPRODUCE A TAPE

A tape may be reproduced by first reading it, then
verifying it, punching one or several copies of it,
and finally verifying the copies. Each of these func-
tions of the program will be described below. Upon
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USE:

(Cont)

completion of each function, control will be returned
to the operator via the typewriter, which is signified
by the illuminated typewriter light and the presence
of 000001 in the I/O address lights,
A function is initiated by typing one control letter;
R, V, or P. The letter P may be preceded by a
number to indicate the number of copies to be made.
Below is the procedure for reproducing tapes:
A. Read
1. Place the tape to be reproduced in the reader.
2, RESET BP 1.
3. Type R.

4. When the tape runs out of the reader, SET

BP 1.
B. Verify
1. ©Place the tape to be verified in the reader.

2, Reset BP 1.

3. If there is only one copy to be verified or if
there are several copies to be verified one at
a time, RESET BP 2.

4. Type V. The tape will be read and verified.
If an error is found, the reader will stop at
the end of the copy and the program will type
VERIFY ERROR.

5. If several copies are to be verified at once,
SET BP 2 and type V.,

When the tape runs out of reader or onto the
the last length of trailer, SET BP 1.

C. Punch

After the tape has been read and verified, it may
be punched as follows:
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USE: (Cont) 1. If the tape is to have a short leader RESET
BP 3. If it is to have a long leader (for
mounting on a reel) SET BP 3.

2. If the tape is to have a short trailer, RESET
BP 4. If it is to have a long trailer (for
mounting on a reel), SET BP 4.

3, If only one copy is to be made, RESET BP 2
and type P. When the copy has been punched
the light will come on.

4, If more than one copy is to be punched, SET
BP 2 and type a carriage return, then the
number of copies to be made, and the letter P.
The program will punch the desired number
of copies and stop. If it appears that there
is not sufficient paper tape to punch all the
copies, BP 2 may be RESET and the program
will stop after the copy it is then punching.

D. Verify Ngw Tape
Follow procedure as outlined in B above.
III. ERRORS
A. Reading

1. If a Read error occurs, the program will stop
the tape and type READ ERROR.

2, If the tape to be reproduced exceeds the ca-
pacity of memory, the program will stop the
tape and type STORAGE FULL.

3. If the tape to be reproduced has more than
512 blocks on it, the program will stop the
tape and type TABLE FULL.
B. Verifying

If a copy fails verification, the program will stop
the tape after that copy and type VERIFY ERROR.
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IV. BREAKPOINTS

BP NO. RESET SET
1 Normal Stop
2 One Many
3 Short Leader Long Leader
4 Short Trailer Long Trailer
METHOD: When a tape is read, the program records the gap

length preceding the punched information and stores
this in the record table. It also maintains the starting
addresses of each record read. When Breakpoint 1

is set, the read is stopped and an end indicator is in-
serted in the table,.

Verify is similar to read except that no attempt is
made to verify the length of gaps. Each word of the
record read from tape is compared with the corre-
sponding word in memory. Any disagreement is
indicated.

Punching utilizes the gap count generated during read
to reproduce the proper length gaps between records,
Each record is punched from memory with gaps as
required. At the beginning and end of the tape the
program punches either short (3 feet) or long (10 feet)
leader depending on the settings of Breakpoints 3

and 4.
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LIST PAPER TAPE REPRODUCER

o200 0 71 00027 BEGIN LDX sCs

oozol 0 76 00026 LDA sCA4

onzoe 2 35 00000 STA 0.2

goenN3 2 72 00D0OO SKA De2

00204 0 01 00207 BRU *+3

anz20s 2 77 34000 Eax . NEG2K 2

00206 0 01 40201 BRU * =5

oozn7 0 37 00612 STX LIMIT

0n210 0 76 00244 LDA R8

o211 0 35 00001 S5TA |

00212 0 02 20004 ENTER DIR

No213 0 02 0000| EBM RKEBWI

on214 0 32 Noole WIiM T

aoz1s 0 76 G0OO01R LUA T

gg216e 0 75 00255 Lns cq 77

on2t17 0 70 00252 SKM R

an220 0 01 00222 BRU w42 NE8T R

00221 0 01 nNOZ2sé6 BrU READ

NoR22 0 70 002583 SKM P

00223 0 01 0022% BRU L NBT P

00224 0 01 00373 BRI PUNCH

00z22% 0 70 00254 SKM v

o226 0 01 00230 BRUY w42 NEBT V

o227 0 0) 00471 BRU VERIFY

00230 0 70 00247 SKM CR

pna23t 0 0) N0RAa3 BrRU * 2 N8BT CR

gn232 0 01 00245 BRU CLEAR

0N233 0 14 00258 DIGIT ETR C4 ACCUMULATE DIGITS

00234 0 35 00012 8STA T

00235 0 46 30003 RCH 30003

on23e 0 76 00250 LDA PCNT

00237 0 67 0000 LSH 1

0n240 0 5% 00250 ADD PCNT

00241 0 67 Q000! LSH 1

00242 0 8% 0N0l2 ADD T

00243 0 35 00250 8TA PCNT

Qo244 0 0Ot 00212 R8 BRI ENTER

00245 0 46 30003 CLEAR RCH 30003 CLEAR PCNT

D0246 0 01 00243 BRU *=3

00247 00000052 CR 8CT 52

00280 0 00 00000 PCNT PLE

po2s1i 0 00 00Ono RPCNT PILE

00252 0000005 R acT B1

00283 00000047 P BCT 47

00284 QN0O00O0O6H v ecCT 65

0025% 0QO000077 C4 #CT 77

pn286 0 76 00875 READ Lba R1 SET INTERRUPTS

00257 0 78 00OK76 Los R2 /

00280 0 35 00031 STA IR /BRU CBNB
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0nzsa|
pneee
Q0263
00264
00265
002686
0n267
un270
gnz71
po27e
00273
gn274
noezs
onoR7e6
goa277
00300
00301
0030e
0n3onag
00304
0o30s
pnN3ne
00307
00310
ao3t |
003tle
00313
00314
go31s6
00316
o03t7
00320
00321
unazz2e
No323
00324
0032%
onaze
0nz327
00330
00331
00332
00333
00334
00335
00336
00337
00340
0034
00342

36
76
35
35
71
02
02
00
32
61
76
73
01
01
6o
40
01
32
76
72
01
41
a1
76
35
76
3s
76
ne
ol
oo

0o
00
oo
§5
40
01
0!
14
16
35
76
35
01
76
16
35
0?2
01

00033
onel |
Doel0
00616
00874
20002
03604
pooono
40610
gosto
poe62
00610
403273
40277
00270
20010
40321
00014
00014
00oQRé
4032
an3ia
40322
00810
OIsl1e
n0s77
Qoo3|
00320
03604
40317
00324

7700000

00343
0N3sE
NNs64
00KSs7
204400
00336
00324
00860
01616
01616
N0s7%
00031
00271
01616
0002s
N1616
00ono
ooz12

WAITII
Consg

[2RD

BIAS
El
E2
£3
CaNT

CBNA

sTep

STH
LOA
S§TA
STA
LuX
EIR
EBM
HLT
WIM*
MIN
LDA
SKG
BRU*»
BRUw
PLE
SKS
BARU
WIM
LDA
SKA
BRU=*
BRX
BRUw»
LDA
STA
LDA
STA
LDA
EOM

BRU=*

PLE
acT
PLE
PLE
PLE

“ALD

8Ks
BruU
BRU
ETR
MRG
eTA
LDA
STA
BRI
Lba
MRG
STA
EBM
BRU

12w
START
ADDR
TBL
TBLS

RPTwWA4

ADDR
ADDR
LImIT
ADDR
E3

* 4|
WAITI|
SAEW
E1

T+2
T+2
SC4

E1

* 2

E2
ADDR
TBLE.2
R3

[1w
Blag
RPTW4
*+ |
CoNT
77700000
ERKI
ERR2
ERR3
Cl

BRI
sTeP
*=3

ce
TBLE.2
TEBLE2
L

Iw
cann
TBLE+2
sCu
TBLE.2
0
ENTER

/BRU 12RD
STARTING ADURESS B8F STER

TABLE SIZE T8 THBLC
ENABLE INTERRUPT
START READER

WAIT 11

TBLC+| T8 TBLC

BRU CENA

ooooozo00

37700000
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00343 0 02 00000 ERR1 EBM 0

00344 0 02 20004 DIR

Cc034% 0 02 0364 EBM . TYPwW4

00346 0 12 D0OBkK2 MIW EMY CR REA
00347 0 12 00563 MIW EMI+| D sp ER
00350 0 12 00664 Mlw EMI+2 RBR CR
0351 0 02 14000 TeP EBM TAPW

0n3%2 0 40 21000 5KS SBRw

noas3 0 01 0Nn3sd BRU * =

00354 0 01 0QoRie BRU ENTER

u03ses 0 02 QOO0 ERR2 EBM 0

003khe 0 02 20004 DIR

00387 0 02 0354 EGM TYPW4

00360 0 12 0NBES MIw EMe CR TAH
DO3s1 0O 12 G066 Miw EM2+| LE 8P F
00362 0 12 00B67 MIw EMZe2 Uu LL CR
00363 0 01 00381 BRU TBP

00364 0 02 20004 ERRS DIR

00365 0 02 03841 EaM TYPWA4

0n3e6 0 |12 00870 MIW EM3 CR sT8
00367 0 12 0087 MW EM3+] R AGE
00370 0 12 00672 MW EM3+2 SP FUL
6n3zy 0 12 008573 MIiy EM3+3 L « « CR
0372 0 01 0035 BRU T8P

00373 0 76 00250 PUNCH LUJA PCNT

00374 0 54 00024 suB sCe

0037% 0 35 0025] STA RPCNT

00376 0 76 00600 LDA R4

0n377 0 3% 00424 STA SWi /

00400 0 7)1 00574 LOX THBLS

004Nl 2 76 01616 LOA TBLE.2

0040¢ 0 14 QNO27 ETR 5CH

00403 0 35 00610 STA ADDR

00404 0 76 00614 LDA gLC SHBRT LEADER CBUNT
00405 0 40 20400 8KS BP3

00406 0 76 00613 LUA LLC LeNG LEADER CBUNT
00407 0 02 20004 DIR

00410 0 14 00560 CanNE ETR c2

o4t 0 37 00012 STX T

00412 0 02 N1644 L.aep EGM PPTWA4

00413 0 54 00561 sua c3

no<414 0 72 nopas SKA sC3

60415 0 01 00423 8rRU SWi=1

00418 0 71 00422 LuX PWC

00417 0 3% QONI3 STA T+ KILL TImME
00420 0 41 004)7 BRX *=

00421 0 0O 00412 BRU Le8pP

00422 0N0&000O0 PWC 8CT 60000

00423 0 71 00012 LDX T

0n424 0 20 00000 Swi NBP
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00425 2 76 01417 Lua TBLE+|+2

on426 0 |4 00027 ETR §CB

00427 0 12 40610 BuT MIWww ADDR

00430 0 61 0D610 MIN ADDRr

0043 | 0 73 00&10 SKG ADDR

00434 0 0] 00434 BRU *+2

iNe33 0 0} 00427 BRU guT

00434 0 02 14000 EdM TOPW

N043% 0 41 00436 BrRX * k|

00436 0 40 21000 8KS SBRW

00437 0 01 00436 BRU *=|

00440 2 53 01616 SKN TBLE.2

00441 0 01 00450 BrU CeNF N8BT DBNE
00442 0 76 00601 cancC LOA RS DBNE
00443 0 35 00424 STA SWlI S(SW!) BRU CeND
00444 0 76 00614 LDA SLLC

00445 0 40 20040 SKS BF4

00446 0 76 00613 LDA LteLc

00447 0 01 00410 BRU CONE

00480 2 76 01616 CBNF LODA TBLE.2

on451 0 14 00027 ETR 8Cs

00452 0 35 00610 STA ADDR

00453 2 76 01616 LDA TOLE .2

00454 0 01 00410 BRU CANE

0048% 0 02 14000 Cenn EBM TBPW

00488 0 40 21000 SKS SBRW

00457 0 0| 00456 Bl * -

00460 0 4n 20200 SKs BP2

N0461 0O 01 00463 BRU LA

00462 0 01 00212 BrRU ENTER

00463 0 76 00251 Loa RPCNT

00464 0 54 00024 suB sCa

po46d 0 35 00251 STA RPCNT

nne66 0 72 000285 SKA &C3

p0467 0 01 C0212 BRU ENTER

00470 0 0y 00376 BRU PUNCH+3

0N47t 0 76 00602 VERIFY LDA R6 BRU VI
00472 0 75 00603 LDB R7 BRU V2
00473 0 35 00U3| 8TA Iiw

00474 0 36 0GOO33 sT8 12W

noea7s 0 71 00874 CeNTY LDX TRLS

DO0476 0 46 30003 RCH 30003

0N477 0 35 00615 &TA VFLG RIVFLG)
00800 2 76 01616 LDA THLE.2

D080l . D 72 00025 SKA SC3

0Ns02 0 01 00543 BrRU VDBNE

00%03 0 14 Q0027 ETR 8Cs

00s04 0 35 00610 STA ADDR

0nsus 0 75 00026 vLespr LDB 8C4

o0s0e 0 02 03&04 EBM RPTWA4
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00s07 0 02 20002 EIR

00510 0 40 20400 PAUSE SKS BP)

00511 0 01 on212 BRU  ENMTER

Dosi12 0 01 00810 BRU *~

00513 0 32 00016 Vi WIM T+4

0ons14 0 76 00016 LDA T+4

UNB1IS 0 70 40610 SKM* ADDR

00816 0 36 00615 STH VFLG

00s17 0 61 00610 MIN ADDR

U0s20 0O 0) 4052 BRUw *+ |

nns21 0 00 00510 PLE PAUSE

ans22 0 32 00016 V2 WIM T+4

00823 0 40 20010 SKS SBEW

00%24 0 36 00618 STB VFLG

ons2s 0 76 0001 LDA T+4

00826 0 72 00026 SK A sCH4

00827 0 36 00615 STB VFLG

0ns30 0 76 00610 LUA ADDR

0nNs3l 0 75 ooon27z Lb8 $C8

UNs3Z 0 01 40533 BRU* *4 |

N0833 0N 00 00534 PLE *+ |

005349 2 70 01617 SKM TEBLE+ |42

00535 0 0) 0N%40 BRU V24A

U0S36 0 41 00800 BRX CONTV+3

00537 0 01 00545 BRU ERR4

00540 O 76 00026 vaa LDA 8C4

NO%4l 0 35 00615 STA VFLG

0o0%42 0 01 00B36 BRU *=q

00843 O 53 00615 VDBNE &KN VFLG

00844 0 0) 00554 HRU VCENT

0NS48 0 02 20004 ERR4 DIR

00846 0 02 03641 EQM TYPW4

00547 0 12 00604 MIw EM4 CR VER
nossg 0 12 00605 MIw EM44+: IFY §P
00851 0 12 00606 MIw EMa+ ERRE
00882 0 12 00607 MIw - EM4+3 Res. CR
005%3 0 01 0035 BRU TEP

D0S54 0 40 20200 VCENT SKS BP2

00555 0 0) NN47S BRU CONTYV

00856 0 0) 00z12 BRI ENTER

00887 00000100 Ci BCT 100

nOs8e0 37700000 te - BCT 37700000

onNsel  NOIO00ON €3 BCT 00100000

U0BKZ2 B251252) EMI 8cCT BER5125214249122551451465152
D056% B2632122 EM2 6cT §2632122043251226464434362
00870 B2626346 EM3 BCT BR626346451212725412266443,43333352
00s74 77777000 TAaLS DEC -512

00878 0 01 00271 R1 BRU CENY

0ns76 0 01 00300 R2 BRU 12RD

00877 0 01 00330 R3 BRL CaNA



Page 6 of 6 Catalog No. 020012
00&00C 0 20 00000 k4 NRBP
(n0eagl 0 01 0045% RS HSRU COND
D0&De 0O D) NOSI13 L) BRU Vi
00603 0 01 00822 R7 BRU va
0Ne04 52652551 EM4 8CT 5265255]0312670'2-255|5|46-5|333352
00610 0 00 0OGULOO ADDR PZE
00611 0 00 Dlele START PILE TRLE
Q0ste 0 00 ONDOND LImlr PRZLZE
00AR13 16000000 LL.C 8cT 16000000
onN&14 N4400000 sL.C BCT 04400000
onéelrs 0 00 oo0ooo VFLG PLE
c0&616 0 00 0NONDOC TabL PLE
01616 TBLE £QU TBL+512
03604 RPTW4 Be8L 03604
20010 SHEW 88e6eL 20010
20400 BRI 8eeL 20400
20200 BP2 gBeL 20200
20100 BRP3 BooL 20100
20040 BP« BoBL 20040
0noe23 sCi BOAL 23
00024 sCe BogL 24
nooz2s 8C3 BasL 2b
nnozs sSC4 neeL 26
onon27 5C8 BYgL 27
0364} TYPW4 888 03641
14000 TaPW BooL 14000
21000 SHRW geelL 21000
00012 T Be8L 12
D1644 PPTWq BEBL 01644
00001 RKBW1 Be8L 00001
34000 NEG2K BeEL 34000
00031 Tiw BygeL 31
0ooz3 12W ROBL 33
00200 END BEGIN
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IDENTIFICATION: Paper Tape and Magnetic Tape Copier

AUTHOR: Reider D. Andersen and Philip H. Hartman, SDS
ACCEPTED: March 24, 1964
COMPUTER

CONFIGURATION: Any 900 series computer with 4K memory and one
magnetic tape unit

PURPOSE: To copy paper tape to magnetic tape and magnetic tape
to paper tape.

PROGRAMMED

OPERATORS: None

STORAGE: Locations 2004 to 733g and 7335 to end of memory for
buffer area

TIMING: N/A

USE: I. LOADING

The program is loaded via the standard FILL procedure.
Set the necessary Breakpoints before loading.

1I. PROGRAM RESTART

Move the RUN-IDLE-STEP switch to IDLE, press START,
move the switch to step and then to RUN. Or, BRU to

location 2008.

- III. OPERATION

Breakpoints Set Operation

A, 1 Paper tape to magnetic tape
: unit 1 (continued until halted).

B. ' 2 Magnetic tape unit 1 to paper
tape (continues until halted
or an End-of-File is
encountered).
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USE: (Cont) Breakpoints Set Operation

i,2

2,3, 4

2,3

Verify Magnetic tape unit 1

and paper tape input

(continues until halted or

an End-of-File is encountered).

Same as A, but halts after
each record.

Same as C, but halts after
each record.

Same as B, but halts after
each read and each punch
output.

Backspace one record on
Magnetic tape unit 1.

Backspace one file on
Magnetic tape unit 1.

Skip one record on Magnetic
tape unit 1.

Skip one file on Magnetic
tape unit 1.

Write an END-OF-FILE mark
on Magnetic tape unit 1.

Rewind Magnetic tape unit 1.
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SDS 900 SERIES PROGRAM LIBRARY

PROGRAM DESCRIPTION

Catalog No. 094016
IDENTIFICATION: Power Fail-Safe Interrupt Tester
AUTHOR: J. Gaines, SDS
ACCEPTED: 13 April 1964
COMPUTER |
CONFIGURATION: Any 910, 920, or 930
PURPOSE: To provide a program to test the Power Fail-Safe
Interrupt System
PROGRAMMED
OPERATORS: None
STOR_AGE:\ % 3238 lqcations
TIMING: N/A
USE: 1. This program gives the us ‘e\r the ability to go through

a power OFF/ON cycle and provides a positive indica~
tion when an error occurs. The operation is as iollows:

1.1 Set Breakpoint 2.
1.2 = IL.oad the pa;per tape by the normal FILL procedure.

1.3 The operator can proceed with an OFF/ON cycle at
this point (i.e., turn ¢omputer OFF then ON). *
“As far as the routine is concerned, there is no
limit to the speed with which power can be turned
off and on.

1.4 If an error that disrupts the program occurs durmg
an OFF/ON cycle, the computer halts.

Clear the halt to return to the program which then
awaits another OFF/ON cycle (paragraph 1. 3).

*Halting of the computer after settmg Breakpoint 2 but prior to the OFF/ON cycle
implies a memory failure independent of the Fail fe interrupts. If such an
error occurs, go to paragraph-l..5 a couple-r “Eniag,

If the user suspects memory failure, he the Memory Tester Routine,
SDS Catalog No., 004007,
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"METHOD:

A slow off-on alternation of the most significant
active bit in the P Register gives the user a
simple visual indicator of whether the program

is continuing to run properly.

1.5 To re-initialize, if it is necessary, branch to
location 00001, set Breakpoint 2 and return to

paragraph 1, 3,

The program contains three parts: a power off routine,
a power on routine, and a larger routine which forms
the interrupted program during the OFF/ON cycle. This
latter routine generates and tests random numbers

endlessly.
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SDS PROGRAM LIBRARY
PROGRAM DESCRIPTION

Page 1 of 3 ' Catalog No. 394001

IDENTIFICATION: Model EJ-30 System Junction Box Digital Checkout Program

- AUTHOR: A. Kliszewski, SDS

ACCEPTED: * November 11, 1964

COMPUTER )

CONFIGURATION: SDS 930 computer with EJ-30 junction box, and an A/D
: converter.

Also required: special test cable (Part No. 110047).

PURPOSE: To checkout the digital portion of the EJ-30 junction box.
PROGRAMMED
" OPERATORS: BID
STORAGE: , Octal locations: 12-15, 23-26, 100, 101, 172, 200-577,
640-777
TIN N Function of use.
USE: Loading is by FILL procedure.

Restart is by IDLE, START, STEP, RUN.

Breakpoint Control

BP1l and BP2 are interpreted together (binary coded) as the
PIN input connector to which the test cable is connected.

One or both of them must be set at all times.

BP3 set causes the program to type out the number of
successful loops completed and halt.

«

BP4 set causes the POT-PIN diagnostic routine to be entered.

-
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Catalog No, 394001

USE: (Cont)

Error Indications

Two kinds of errors are detected:

a. SKS errors (SKIP when no SKIP was expected or vice
versa).

b. PIN-POT errors (the word POTted out differs from the
word PINned in).

Whenever an SKS crror is detected, the program halts in the
SKSERR subroutine. The SKS instruction which caused the
error is in the A register. To continue as though no error had
been detected, clear the HALT.

Whenever a PIN-POT error is detected, the program halts in
the PIN ERR subroutine. The A register then contains the
word POTted out, while the word PINned in is in the B register.
To continue as though no error has been detected, clear the
HALT.

PIN-POT Diagnostic Routine

This routine is entered when restarting the program with
BP4 set. It halts to allow the user to set the A, B and X
registers. It then performs the following:

" POT out contents of A register to EJ-30 POT register,

PIN in the EJ-30 POT register through the appropriate
connector, i

Stall (based on contents of X register),
POT out contents of B register to EJ-30 POT register,

PIN in the EJ-30 POT register through the appropriate
connector, ’ o

Stall,

Repeat the sequenée indefinitely.



Page 3 of 3

Catalog No., 394001

METHOD:

" 1f BP4 is set, only the PIN-POT diagnostic routine is

executed.

Otherwise the program performs all the tests possible with -
the given connection. These include:

. SKS tests if cable is connected to PIN input No. 1 or No. 2.

POT-PIN tests

. POT-PIN test through ADC if cable is connected to PIN

input No. 3 } -

"Strobe' pulse tests

In the absence of errors, the program will keep repeating
these tests until BP3 is set. It will then halt to allow the
user to change connections.
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EJ30 CLOSED-T.OOP TEST

Part No. 110047 1s a cable for use in a closed-loop test of
the EJ30. Pins 20~43 at the "input" end of the cable are
connected dilrectly to pin 20-43 at the Youtput" end of the
cable. Also, pins 1-12 at the "output" end are connected
respectively to plns 20-31 on that same cable card, and
pins 1-16 at the "input" end are connected respectively to
pins 20-35 on that same cable card.

1. The "output” end of the cable should be plugged to
A04J05 of the EJ30 (POT output reglster connector).

2. When the finput" end of the cable is plugged to A04J20
"~ of the EJ30 (PIN input # 1), the POT register is fed
back to the # 1 PIN inputs, and the high order 16 bits of
'~ the POT register are fed back (respectively) to SKS
test lines 00~15,

3. When the "input" end of the cable 18 plugged to AO4 J22
of the EJ30 (PIN input # 2), the POT register is fed back
to the # 2 PIN inputs, and the high order 16 bits of the
POT register are fed back (respectively) to SKS test lirns 16-31,

4, When the "input" end of the cable 1s plugged to AOLT24 of
the EJ30 (PIN input # 3), the POT reglster is fed back
to the # 3 PIN inputs, and bits 05-12 of the POT register
are fed back to bit positions 16-23 of the ADC input
word. The remalnder of the bits in the ADC input word
will float at "1" in the absence of any grounding.

5. Activatinﬁ the EOM strobe pulses wlill respectively
reset to "0" the high-order 12 bits of the POT register,
without regard to the location to which the "input" end
ls plugged. :

This cable, and the test with which it is used, are designed
to operate properly wit. 2 interlm version of the EJ30
used for Autonetics, NBS, .cestron. However, the design
specifilcations for the final version of the EJ30 should be
such that no changes In either the cable or the test are
~required, ; o R .
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The EJ30 closed-loop test wlll have the following broad
characterlistics:

Only the digital I/0 portion of the EJ30 wlll be checked.

Breakpoint switches 1 and 2 will represent the PIN input
connector to which the test cable is plugged (binary coded).

In order to make the test attractive as an acceptance test,
the number of successful loops made on the entire test
will be printed out (typewrlter) after each pass, whenever
breakpoint 3 ls set.

For test purposes only, breakpoint 4 may be set, causing
the following sequence of actions: set POT register to
contents of A, PIN, stall based on positive-valued

‘contents of index register (large positive 1s longest stall),

POT contents of B, PIN, stall based on X, and repeat
this sequence indefinitely.

The test will perform the following segquence of actlions:

a. Reset POT regilster, check that no SKS tests are met.

b. Set POT register, check that all SKS tests are met.

¢c. Repeat a.

d. In turn, set POT register to each conflguration which
has only a single bit set, and check PIN input.

e, In turn, set POT register to each configuration which
has only a single bit reset, and check PIN input.

. Set POT register to a large number of pseudo-random

configurations in sequence, and check PIN input each time.

g, Read in ADC input and check that data 1s as per specs;
this should be in conjunctlion with test f,

h, Set POT register to ones and issue the proper commands
for the EOM strobe pulses out of the EJ30; check
that bits 0-11 of the POT reglster were reset,

Tests a, b, and ¢ should be bypassed when breakpoints 1 and
2 are in state 11, Test g should be included only when
breskpoints 1 and 2 are in state 01 or 10.

The tests should be repeated indefinitely, subject to
previous qualifications, tallylng the number of loops.

If any error 1s detected, the program should halt, and
the contents of A, B and X should contain sufflclent
diagnostic informatlon to specifilcally pinpoint the error,
For instance, the sign blt of A could specify PIN error
or SKS error, while B and X could contaln the expected
and actual test patterns involved (obviously different)
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