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of the record. A s long as Breakpoint 1 is RESET the 
program will read records sequentially until an end of 
file or the end of tape is encountered. If Breakpoint 2 is 
SET, the program will stop the tape after each record; 
otherwise the tape will run without stopping. 

If a read error occurs and Breakpoint 4 is RESET, the 
program will stop and type READ ERROR. If BP 4 is 
SET, the program continues. 

B, Backspace 

If the input number prev:ious to the B is cleared to zero 
by a carriage return then the selected tape is backspaced 
one record at a time as long as Breakpoint 1 is RESE:T 
or until the load point or an end of file is encountered. If 
the input number previous to the-B is non zero then it is 
decremented by one after each backspaced record and the 
backspacing ope ration is terminated when it reached zero. 
The counted backspace may also be stopped on Breakpoint 
1, the load point, or an end of file. If Breakpoint 2 is 
re set, the spacing will proceed without stopping between 
records. If Breakpoint 2 is set, the tape will be stopped 
after each record spaced and then re started to continue 
over the next one. 

S, Space Forward 

Space forward is the same as backspace except that it 
will also stop when the end of tape is reached. 

X, Search-Forward 

The selected tape is searched forward using the read­
scan mode until a record is found whose first word is 
equal to the previously typed octal number. When the 
record is found it is read into memory. If an end of file 
or the end of tape is encountered before the record is 
found the tape is stopped. 

Y; Search Reverse 

The selected tape is scanned backward until a record 
is found whose first word (last word scanned over in 
reverse) is equal to the previously typed octal number. 
If an end of file or the load point is encountered before 
the record is found, the tape is stopped. 

D, Rewind 

The selected tape is started in a rewind and the program 
returns to keyboard control. 
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2.2.10 E, Erase 

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

2. 2. 11 F, W'rite 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. 

2. 3 OUTPUT CONTROL 

2. 3. 1 

2. 3. 2 

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 pre set 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 mess,ages the program will 
begin to type the record irnag~ 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 l-is SET when the T key is struck only 
the record length will be typed. 

3. 0 STA ':PUS AND ERROR MESSAGES 

The following me s sage s will be typed by the program to 
inform the operator of the status of the tape operation: 
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This indicate s that the progralTI detected a write error 
and Breakpoint 4 was RESET. The tape is stopped and 
the progralTI returns to keyboard control after typing. 

3. 2 READ ERROR 

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

3.3 SKIP REMAINDER OF RECORD ERRORS: nnnnnnnn 

This indicate s that the record read was longer than the 
pre set record length and that when the progralTI attelTIpted 
to ignore the relTIainder of the record, it still received 
I I interrupts. The nUlTIber of interrupts is indicated by 
the octal nUlTIber nnnnnnnn. Control returns to the 
keyboard after typing. This error stop lTIay not be 
disabled by Breakpoint 4. 

3.4 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 relTIoved. After typing the progralTI returns to 
keyboard control. 

3.5 END OF REEL 

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

3. 6 LOAD POINT 

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

3.7 TAPE MARK 

This indicate s that a read, scan, or space operation 
has encountered an End of File record as indicated by 
the reading of a Tape Mark. 

4.0 FUNCTION SUMMARY 

In the calling sequence the slTIal! letter d is used to 
denote an octal digit. 
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Function De scription 

Clear digit accum.ulator 

Set te st pattern word 

Set record length 

Set logical tape unit num.ber 

Set record count num.ber 

Set to even parity (BCD) 

Set to odd parity (Binary) 

Write 

Write with record count ID 

Read 

Backspace 

Backspace by count 

Space forward 

Space forward by count 

Search forward and read 

Search reverse 

Rewind 

Erase 

Write end of file 

Type record count nurr.tber 

Type record read 
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Carriage Return 

ddddddddP 

ddddL 

dU 

ddddddddC 

OZ 

lZ 

W 

(octal count) 

(octal count) 

I 

R 

B 

B 

S 

S 

ddddddddX 

dddddddd Y 

D 

E 

F 

N 

T 
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SDS 900 SERIES PROGRAM -LIBRAR Y 

PROGRAM DESCRIPTION 

Multi-Magnetic Tape System Exerciser 

A. W. England, SDS 

24 June 1964 
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440D4 E) 

Catalog No. 850676-1/* 

All 920, 925, and 930 syst~m.s, or any 910 system.s with a 
typewrite r, which have one to sixteen tape units attached to 
the Wand/or Y buffers. T'-To interlace is required and the 
tapes m.ay be of any density and speed within the lim.itations 
of the buffer to which the"y are attached. 

This program. is designed to exercise from. one to sixteen 
tape units by first writing random. num.bers in random. 
length records on all tapes under test and then reading 
these records back and cOlnparing them. with the num.bers 
written. An attem.pt is m.a de to tabulate and output all 
useful inform.ation concerning the errors m.ade, if any, 
the m.ode of operation of each unit" and the num.ber of 
passes over the tape. 

The program. occupies the first 1155 'words of m.em.ory. 
The rem.aining m.em.ory m.ay be used for test record 
storage. 

The program. requires approxim.ately 20 m.inutes to write 
or read a full reel (2400 fe et) of tape. 

1.0 LOADING 

Place tape in reader and FILL. When loading is com.plete 
the light on the typewriter will light 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 m.ay 
set the test param.eters, inspect results or start the 
exerciser test running. 

2.1 REGAINING KEYBOARD CONTROL 

Control m.ay be returned to the keyboard m.ode at any 
tim.e by m.oving the RUN -IDLE -S TEP switch to IDLE, 
pressing the START button, and Inoving the switch 
first to STEP then to RUN. 

*Supersedes Program Descri ption Cata log No. 044004B @ 1969, Scientific Data Systems, Inc. 
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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" !) cp) 
The units to be exercised are selected by first typing the 
letter "U" followed by the several unit numbers separated 
by COmlTIaS and finally a carriage return. After the last 
unit number foilo:w~d 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 buffe r 1 0 - 1 7

8
, 

3.2 SET STARTING RANDOM NUMBER, "N" 

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" 

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 maximu~ count of 10000

8 
or greater should be 

sufficient. -

3.4 SET MAXIMUM RECORD LENGTH, "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 les s than or equal to 8 or greater 
than the rnaxim.um. m.emory available then the m.aximum 
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, IIBIl 

Typing the letter B will caus e the appropriate EOM 
instructions to be converted to the binary n"lode of opera­
tion. 
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3.5.2 Select BCD Mode, "D" 

Typing the lette r D will caus e the EOM ins tructions to be 
set for BCD operation. 

3.6 SELECT OUTPUT MEDIA 

The output of the various n~es sages 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 OPER.ATION 

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 us ed. 

3.7.1 Start Write, "S" 

To begin the exercis e 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 pas s 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. 

3.8 OUTPUT OPERATIONAL STA.TUS, "0" 

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 exercis e operation 
as follows: 
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3. 8. 1 Type of Pas s 

It types READ or WRITE depending on the type of pas s 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 

MRL 

WRC 

RRC 

WPC 

RPC 

WEC 

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

Maximum record length currently being used. 

Write Record Count. If in a write pass this 
indicates the nurnber of records written. In 
a read pass it indicates the total number written 
in the previous ~Nrite pas s. 

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

Write Pass Count. The number of write passes 
completed. 

Read Pass Count. The number of read passes 
completed. 

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

RWEC Rewrite Error Count. This number of rewrite 
errors. 

PREC 

CPEe 

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. 
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WCEC 

CHI 
CH2 
CI-I3 
CH4 
CH5 
CfI6 
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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', 

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. 

Errors in Channels 1-6. Channell is the most 
significant bit, channel 6 the least. These 
counters are also output whenever a read error 
occurs if Breakpoint 2 is RESET. After a read 
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: Norlnal 

SET: S~op operation. After almost every tape opera­
tion 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 a1l output except the OUT OF SYNC 
message and the FILE PROTECT ON message. 

4. 3 BREAI{POINT 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 pas s. 
Clearing these halts will allow the program to 
continue. 
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5. 0 MESSAGES 

The program will type or punch status messages at various 
times in the operation of the exercise. These are 
de scribed below: 

• 
5. 1 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 line s: 

WRITES READS WHITE ERR REWRITES BAD READS 
aaaaaaaa bbbbbbbb ecce ecce dddddddd eeeeeeee 

where the a's represent the number of write passes in 
octal, the b's the number of read passes, the CIS the 
number of write errors which have occurred, the d's 
the number rewrite error s, and the CiS the nUInber of 
records whichwer.e read erroneously 10 tiInes. 

5. 2 REWRITE ERROR 

If a write error is detected the prograIn erases .backward 
over the record and atteInpts to rewrite it. If this 
second attempt is also in error the program outputs the 
followingcoun te I' title s: 

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. 

5. 3 READ ERROR 

If a read error occurs,the program rereads the record 
nine Inore 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 and then nine, eight-octal-digit 
counter s which repre sent the following quantitie s (froIn 
left to right):character parity error count, longitudinal 
parity error count, word count error count, errors in 
channel l, channel 2, etc., to channel 6. On the next 
line the prograIn outputs a good or bad rue s sage 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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For exarnple: 

BGGGBGGGGG 

Indicate s that the fir st and fifth reads were bad and all 
other s were good. 

5.4 READ PASS OUT OF SYNC 

The first word of every record is the nurnber of records 
preceding it on the tape. When each record is read,the 
program cornpare s thi s fir st word with the read re cord 
count. If they disagree the prograrn backspace sand 
rereads the record a second tirne, if they still disagree 
then the difference between them is computed and the 
program spaces over as rnany 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 prograrn 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. 
aaaaaaaa bbbbbbbb 

w he r e the a I s rep res en t the fi r s t wo r d 0 f the fi r s t 
record read that did not agree with the read record 
count, and the bls 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 te rrninate s the read pa s sand 
outputs TAPE MARK before the other outputs. If it was 
the load point which was encountered it also outputs 
LOAD 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 

1.0 

Before the prograrn attempts to write on a tape it te sts 
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. 

WRITING 

At the start of the write pass all units are rewound. The 
prograrn then sets the tape control table for the lowe st 
nUlnbered unit and waits for it to be ready. As soon as 
this unit is ready a check is rnade 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 
continue's 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. 

1. 1 WRITE ERROR 

If a write error occur s the prograITl 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 rrlessage. It then erases 
backward over the record again, erases it forward and 
atteITlpts 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. 

1. 2 END OF PASS 

The write pass is concluded if one of two conditions 
occurs: Either the write record count reaches the maxiITluITl 
record count or an end of reel is encountered on any tape 
under te st. When one of the se occur s the prograITl write s 
an end of file on all units and rewinds theITl. It then 
au tpu ts the end of pa s s ITle s sage and proce e ds to the read 
pass. 

2.0 READING 

A read pass is .similar to a write except that the prograITl 
reads each record into ITlem6ry and compares it with 
the random nUITlbers which it regenerates for each read. 
The first record ITlust be read starting from the load 
point. This insures that the tape. is always positioned 
prope rly for the start of the pas s. 

2. 1 READ ERRORS 

When a read error occurs the prograITl will always reread 
the record nine ITlore tiITle s for a total of ten atteITlpts 
regardle ss of whether or not a subsequent read was 
correct. It then outputs the results of these reads. 
·Several conditions can cause a read error. 

The program counts a character parity error as any 
buffer error which occurs before the gap is reached. 
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2. 1. 2 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 prograIll counts a longitudinal parity error. 

2. 1. 3 Word Count Error 

A word count error is defined as a record which was not of 
the length expected. The prograIll tests for this in three 
ways. If Illore words than expected were read the read 
routine falls out of the loop too soon. The prograIll als 0 

checks to see if the read loqp s houlddetect the end of 
record before expected. The third test is bas ed on the 
fact that the prograIll always writes records that consist of 
a Illultiple of four characters. The refore, if the buffer 
contains anything othe l' than ze ro at the end of the read 
an error has occurred. 

2.2 READ SYNCHRONIZATION 

When each record is read the first word is compared 
against the program. record count. If they disagree it 
m.eans that the program. and tape are no longer synchronized. 
To guard against a read error causing the disagreem.ent, 
the program backspaces and reads the record again. If 
they stil1 disagree then the program com.putes the num.ber 
of records to be spaced over in order to reach the desired 
record and m.oves 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 attem.pt does not 
correct the disagreement then the program. aborts the read 
pass and outputs the appropriate m.essage. If a tape mark 
or the load point is encountered while spacing to the correct 
position the pass is aborted without further read attem.pts. 

2. 3 END OF FILE 

If the program. should detect the buffer ready after the first 
word is read then a check for end of file is Inade. If the 
ready condition was caus ed by the reading of a tape m.ark 
then the read pas s is com.plete and appropriate Illes sages 
are output. If there is no tape m.ark character then the 
program. assumes that the tape mark was read erroneously 
and term.inates the read pass anyway and outputs an END 
OF FILE READ ERROR message. 
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3.0 BCD MODE 

In the BCD mode randon1 numbers are generated and 
written the same as in binary. However, on the read pas s 
all non compares between the generated number and the 
number from tape are checked to see if they are caus ed 
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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Extended Mode Multi-:Magnetic Tape Exerciser 

S. J. Vorgitch, SDS 

May 20, 1965 

Any SDS 925/930 systeITl with I to 64 tape units attached to 
interlaced channels A through H. The typewriter on channel 

--A(W) is used for control. 

The prograITl is designed to exercise 1 to 64 ~agnetic tapes 
on channels A throughH. The exercise operates under 
interrupt control in the extended ITlode using all four function 

; codes and all SKS' sand EOM' s associated with the cahnnel 
-and ITlagnetic tape. 

None 

The prograITl occupies 1976 locations froITl 1008 through 3770. 
The reITlainder of ITleITlory may be used for test record storage. 

The prograITl requires approxiITlately 10 to 15 ITlinutes to write 
or read a full reel (2400 feet) or tape. 

META-SYMBOL 

I, I 

Self ... loading 

USE: 1.0 LOADING 

The prograITl 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 prograITl. By actuating various keys he ITlay set the test 
pararr.t.eters, inspect results or start the exerciser test running. 

@1965 Scientific Data Systems, Inc. 
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REGAINING KEYBOARD CONTROL 

Control may be returned to the keyboard mode at any 
tin1.e by moving the RUN-IDLE-STEP switch to IDLE, 
pressing the START button, and moving the switch first 
to STEP, then to RUN. 

3.0 CONTROL FUNCTIONS 

3. 1 

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

Select Units, "U" 
:I I!) i eV r.?;( .sl.~'/"E- w,,if\T '1"tSr 

The units to be exercised are selected by first typing the 
letter "U" followed by up to sixty-four unit nUITlbers 
separated by cOITlITla's. After the last unit nUITlber is 
input wi th a COITlITla, a carriage return will terITlinate unit 
selection. Units are nUITlbered 0- i for channel A', 10-1 7 
for channel B, .... 70-77.for channel H. 

3.2 Set Starting Random Number, "N" 

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

3. 3 Set Maximum File Length, "M" 

The maxiIYlum file length iss et by typing the lette r "M" 
followed by an octal numbe r and entered with a carriage 
return. Due to the writing technique used, the minimum 
file Ie ngth is th re e re co rds and the input maximurn may 
be exceeded by three re cords. 

3.4 Set MaxiIYluIYl Record Length, "L" 

The maximum number of words in a record is set by 
typing the letter ilL" followed by an octal number and 
entered with a carriage return. The minimum record 
length allowed by the program is four words. The 
maximum reco rd length is dete rminedwithin the pro gram 
by the memory available. 
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Select Mode,"B" or "Dll 

The recording mode can be set by typing a "B" for binary 
or a "Dl' 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 0 r if the tape unit (s) is in the te st 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 Write, l1S11 

To begin the exercise operation, type the letter 
lIS". 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 lIC 1' • 

3.6.3 Restart Read, "R" 

If during a read pass the program is stopped and 
the operator would like to reread the file from the 
be ginning he ca~ type the lette r R to re s tart 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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3.7 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. 

3.8 Output Operational Sta:t.us, "0" 

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. T?e 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 typewrite r. 

3.8.1 Type of Pass 

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

3. 8. Z Mode and Density 

It then types the mode of operation, either 
BINAR Y or BCD and the tape density. 

3.8. 3 Unit 

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

3.8.4 PrograITl Counters 

Afte r 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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CRN 

MRL 

WPC 

RPC 

WEC 

RWEC 

PREC 

CPEC 

LPEC 

WCEC 

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

Current Record Number. Indicates 
record numbe r 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. The number of 
write errors that have occurred. 

Rewrite Error Count. This number of 
rewrite errors. 

Permanent Read Error Count. The 
re co rds that we re read bad lO time s. 

Character Parity Error Count. The 
number of characte r 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 
bne 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. 



Page 6 of 11 

USE: (Cont) RCEC 

CHl 
CH2 
CH3 
CH4 
CH5 
CH6 

Catalog No. 544001B 

Read Count Error Count. The nUlTIber 
of word count errors that have occurred. 
This is accolTIplished by "PINning" the 
channel and .colTIparing with the expected 
record length. 

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

3.9 Write Error Message Option 

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

3.9.2 Type "y" to restore the write error lTIessage. 

4.0 BREAKPOINT SWITCHES -

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

4. 1 Breakpoint 1 

Reset: 
Set: 

NorlTIal 
Stop operation. After allTIost every tape opeJ;ation 
there is a STOP point. If Breakpoint 1 is set the 
progralTI will lTIark its place and return to the 
keyboard control lTIode. Operation can be continued 
by typing the letter C. 

4.2 Breakpoint 2 

Reset: 

Set: 

Output counters and lTIessages whenever the 
norlTIal output situation occurs .. 
Skip the output of lTIessages and counters. This 
will inhibit· all output except lTIessages described 
in section 5.4 - 5.9. 



Page 7 of 11 

USE: (Cont) 

WRITES 
aaaaaaaa 

Catalog No. 544001 B 

4.3 Breakpoint 3 

Reset: At the end of a read pass go on to another write 
with new randoITl nUITlbers. 

Set: At the end of a read pass go back and reread the 
saITle file again. 

4.4 Breakpoint 4 

Reset: 
Set: 

Run without halts. 
Halt on a write error or at the end of a read or 
write pass. Clearing these halts will allow the 
prograITl to continue. 

5.0 MESSAGES 

TheprograITl will type status ITlessages at various times 
in the operation of the exercise. These are described 
below: 

5.1 End of Pass 

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

READS 
bbbbbbbb 

WRIT~ ERR 
cccccccc 

REWRITES 
dddddddd 

BA.D READS 
eeeeeeee 

READ ERRS 
ffffffff 

where the als represent the nUITlber of write passes it?­
octal, the bls the number of read passes, the CIS the 
number of write errors which have .occurred, the dIs the 
number rewrite errors, the e I s the nUITlber of records 
which were read erroneously 10 times; and the fl s the 
number of erroneous reads. 

5.2 Writing Errors 

5.2.1 Write Error 

If a write e:t"ror occurs and the message is not 
inhibited (3.9), the .following line will be output 

WRITE ERROR ITlode density uuuuuuuu 

where the uls represent the unit nUITlber. 
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5.2.2 Rewrite Error 

If a write error is detected the prograITl erases 
backward over the record and atteITlpts to rewrite 
it. If this second atteITlpt is also in error the 
prograITl outputs the write pass count, the write 
record nUITlber count, the write error count, the 
rewrite error count, and the nUITlber of parity 
errors. All counts are in octal. 

5.3 Read Error 

If a read error occurs, the record is re - read nine ITlore 
tiITles. 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 ITlessage is typed indicating 
on the first line the read pass nUITlber, the record. nUITlber, 
the ITlode, density, and unit followed by a carriage return. 
Nine octal nUITlbers are then typed which represent the 
nUITlber of character parity errors, the nUITlber of longitudinal 
parity errors, the nUITlber. of read count errors and the 
nUITlber of tape channel errors. (CHI-CH6) 

5.4 Unit N Aborted Record ~ync Error 

The first word of every record is a record nUITlber 
identification. This nUITlber is cOITlpared with the record 
nUITlber expected. If they disagree the tape is backspaced 
one record and re-read. If the record nUITlber is still in 
error, the tape is backspaced a ITlaxiITluITl of 8 record,s 
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 tiITle, that unit is 
declared out of synchronization and reITloved from the 
exercise. 

5.5 Unit N Aborted Density Test Failure 

If, while atteITlpting to erase forward off the load point 
prior to the write pass, the prograITl cannot ascertain the 
densi ty of a uni t the unit is reITloved froITl the te st. 
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5.6 .Unit NAborted Non-Ready Condition 

,If during the course of program. operation a unit does not 
com.e ready after approxim.ately 5 m.inutes it is rem.oved 
from. the exercise. 

5.7 Unit N Aborted Write Count Error 

If, after a write operation, the results of PINning the 
channel do notcom.p3:re with the expected address after 
two attempts, the unit is rem.oved from. the test. 

5.8 Unit N Aborted Excessive Errors 

Each unit under test is initialized to permi~"the typing of 
200 error m.essag~s. If any unit exceed's this lim.it it is 
rem.oved from. the test. Type an "S" to reset the error 
counter and re-start the test. 

5.9 All Units Rem.oved Froln Test 

If during program operation, the unit count i~ found to be 
zero due to progratn aborts or consolerem.oval (section 
3.7) a m.essage is typed and control is returned to the 
console. 

1.0 WRITING 

At the beginning of the write pass all units under test are 
rewound and erased forward approxim.ately 3.5 inches. 
A random. length record of random. num.bers 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 generat~d record is then written to tape 
with the IORP function code. The third record is the last 
haif of the generated record and is written with an lORD 
function code. This process is repeated for all units 
under test, after which, another tecord is generated and 
writing returns to the first tape'in the unit list. 

The IOSP arlUS both the zero word count and end of record 
interrupts, whereas the IOSD, IORP,- and lORD only arm. 
the end of record interrupt. 
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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 rewri te 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. 

1 .2 Wri te Count Error 

After each write operation the channel is PINned and 
cOITlpared with the expected terlTIinating address. If they 
differ an error note is typed indicating the m.ode, density, 
unit, channel and two octal numbers which represent the 
number of words written (result of PINning the channel) 
and the number of words atteITlpted. 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). 

1 . 3 End of Pas s 

The write pass is concluded if one of two conditions occurs: 
Either the write record count reaches the maximulTI record 
count or an end of reel is encountered on any tape under 
test. When one of these occur s 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 pas s. 

2.0 READING 

A read pass is similar to a write except that the program 
reads each record into memory and cornpares it vv'ith 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 te st ready before proceeding 
to the next read operatiQn. The first record nl.ust be read 
starting frolTI the load point. This insures that the tape is 
always positioned properly for the start of the pass. 
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Read Errors 

When a read error occurs the prograITl will always reread 
the record nine ITlore tiITles. for a total of 10 atteITlpts 
regardless of whether or not a subsequent read was 
correct. It concurrently outputs the results of these 
reads. Several conditions can cause a read error. 

2.1.1 Character Parity Errors 

The prograITl counts a character parity error as 
any channel error which occurs before zero word 
count. 

2.1.2 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 prograITl counts a 
longi tudinal parity e r ro r . 

2.1.3 Data COITlpare Error 

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

2.1.4 Read Count Error 

After each read operation the channel is PINn~d 
and the results cOITlpared with the expected 
terITlinating address. If they differ the record 
is re-read nine tiITles. 

3.0 BCD MODE 

In the BCD ITlode randoITl nUITlbers are generated and written 
the saITle as in binary. However, on the read pas s all non 
cOITlpares between the generated nUITlber and the nUITlber 
froITl 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 rneITlory as a OD. 
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PURPOSE: 

PROGRAMMED 
OPERATORS: 
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Paper Tape Reproducer Program 

A. W. England, SDS 

15 August 1963 

Any 910 or 920 with punch, reader, and typewriter. 

To reproduce paper tape. 

N/A 

The program occupies 270 10 locations froITl 200 8 to 
616 8 , The next 512 words are creserved for rec'ord 
table storage. The reITlainder of ITleITlory is used to 
hold the records of the tape'to be reproduced. 

All operations proceed at the ITlaxiITluITl rate of either 
the punch (60 characters per second) or the reader 
(300 characters per second). 

TO LOAD PROGRAM 

A. Insert tape in reader. 

B. With COMPUTE switch in IDLE pre s s START 
button. 

C. Move COMPUTE switch to RUN. 

D. Set BP 1. 

E. Raise and lower FILL switch. 

TO REPR,ObUCE A TAPE 

A tape ITlay 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 progratn will be described below. Upon 
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com.pletion of each function, control will be returned 
to the operator via the typewriter, which is signified 
by the illum.inated 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 m.ay be preceded by a 
num.ber to indicate the num.ber of copies to be m.ade. 

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 the re i s only one copy to be ve rifie d or if 
there are several copies to be verified one at 
a tim.e, 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 prog rann will type 
VERIFY ERROR. 

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

W'hen 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 m.ay 
be punched as follows: 



Page 3 of 4 

USE: (Cant) 

Catalog No. 02001 2 

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 corne on. 

4. If more than one copy is to be punched, SET 
BP 2 and type a carriage return, then the 
num be r of copie s to be made, and the Ie tte r 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 
copie s, BP 2 may be RESET and the prograITl 
will stop after the copy it is then punching. 

D. Verify New Tape 

Follow procedure as outlined in B above. 

III. ERRORS 

A. Reading 

1. If a Read error occurs, the program will stop 
the tape a.nd 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 
51 2 blocks on it, the program will stop the 
tape and type TABLE FULL. 

B. Verifying 

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

BP NO. RESET SET 

1 Normal Stop 

2 One Many 

3 Short Leader Long Leader 

4 Short Trailer Long Trailer 

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 disagreenlent 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. 



SDS 900 SERIES PROGRAM LIBRARY 
PROGRAM LISTING 

Paper Tape Reproducer Program 
Page 1 of 6 Catalog No. 02001 2 

LIST PAP~R TAPE REPR80UCER 
00200 0 71 00027 6t.GIN LDX SC5 
00201 0 76 00026 LOA SC.q 
00202 2 35 00000 STA 0.2 
00203 2 72 oonoo SKA 0.2 
0020.ij 0 o 1 00207 BRU *+3 
00205 2 77 3~OOO EAX NEG2K.2 
00206 0 01 o () 2'0 1 BRU *-6 
00207 0 37 00612 STX LIMIT 
00210 CI 76 0024"1 LOA R8 
OO? 1 I 0 35 00001 STA 1 
00212 0 02 2000.q ENTER DIR 
00213 0 02 00001 EaM RK~WI 
0021~ 0 32 00012 ~I I M T 
0021b 0 76 00012 LOA T 
00216 a 75 002515 LUB c.q 77 
00217 0 70 00252 SKM R 
00220 0 01 002.22 BRLJ *+2 NST R 
002?1 0 01 110266 B~U READ 
00222 0 70 00253 SKM P 
00223 0 01 00225 BRU *+2 NST P 
002?'4i 0 01 00373 BRU PUN(:H 
00225 0 70 002S"l SKM V 
00226 0 01 002;~O BRU *+2 NeT v 
O()227 0 01 OQ.q71 BRU VERIFY 
002:30 0 70 002.q7 SKM CR 
00231 0 01 00233 BRU *+2 NST CR 
00232 n 01 OQ2~6 BRU CLEAR 
00233 0 1 ~ 00256 01 l:il T I::TR C.q ACCUMULATE DIGITS 
0023~ 0 35 00012 STA T 
00235 0 .&:16 3000:3 FH':H 30003 
00236 a 76 00250 LOA peNT 
00237 0 67 OOUOI L~H 1 
002.qO (1 S6 002S0 ADD peNT 
002~1 0 67 onoOl LSH 1 
002..,2 0 65 00012 ADD T 
OQ243 0 3S OO?50 aTA peNT 
002"1"1 (1 01 00212 R8 BRU ENTI::R 
002..,5 0 ..,6 30003 CLEAR RCH 30003 CLEAR peNT 
002"'16 0 01 002.t:13 BRU *-3 
U02~7 00000052 CR eCT 62 
00250 0 00 OO(JDO ,peNT PlE 
00251 0 00 00000 RPCNT PIE 
00252 ClOOOO051 R aCT 6 1 
00263 'OOOOOO~7 P GCT .q7 
0025"1 0OOOOO6f) V eCT 66 
00255 00000077 c.., HeT 77 
00256 0 76 00575 READ LOA R 1 SET INTERRUPTS 
00257 0 75 00576 LOB R2 I 
00260 0 36 000:31 STA I 1 W IB~u ceNB 
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00261 0 36 00033 !iTB I~W 18~U 12RD 
00262 0 76 00611 LOA START STARTING ,ADlJRESS 9F' ST9R 
00263 0 35 00610 STA ADDR 
002A4 0 35 00616 STA T6l 
OO:?6S 0 71 0057~ lUX TBLS TABLE SIZ; T9 TaLC 
00266 0 02 2Q002 Elii' t::NAdLE INTt::RRUPT 
00('67 0 02 03~0.q EeM RPTwoq START Rt:AUt::R 
00270 0 00 00000 WAITII HLT WAIT I I 
00271 0 32 ~O610 C9NB ""IM* ADDR 
0027G 0 6 I 00610 MIN A DDI~ 
00273 0 76 00612 LDA LIMIT 
0027,q 0 73 00610 SKG ADDR 
00275 0 01 ~O32~~ E~ R U * E3 
00276 0 o 1 '10277 8RU* *+ 1 
00277 0 00 00270 PIE WAITI, 
00301J 0 40 20010 12RD SKS SBEW 
00301 0 01 40321 BRU* EI 
00302 0 32 0001'1 ,~ 1 M T+2 
0030J a 76 OOOI~ LDA T+2 
0030"1 0 7? 00026 SKA se"! 
OO:::10~ 0 01 40321 BRlJ* EI 
00306 0 ~ I OfJ310 6RX *+2 T~LC+l T9 TBLC 
00301 0 01 "10322 SitU- E2 
00310 0 76 00610 LOA ADDR 
00311 2 35 01616 STA TBLE.2 
00312 0 76 00577 LDA j;'3 BRU CSNA 
00:11::1 0 35 00031 STA I 1 W 
0031~ 0 7e: 0032Q LDA BIAS 
00315 0 02 0360"l ESM RPTw4 
00316 n 01 ~O317 8RU- *+1 
00317 n 00 0032~ PZE ceNT 
00320 77700000 bIAS eCT 77700000 
00321 0 00 00343 E 1 PlE ERRI 
00322 0 00 00355 E2 PZE ERR2 
00323 0 00 0036-1 1::3 P 'z e: f.~f(3 

0032~ 0 55 00557 caNT . AUD C 1 00000200 
on:~25 0 40 21)"'100 SKS BPI 
00326 0 a I 00336 B~U STep 
00327 a 01 0032~ BRU *-3 
00330 0 1 ., 00560 CGNA ETR C2 37700000 
00331 ~ 16 01616 MRG T6LE.2 
00332 2 35 01616 ~TA TEILC:t" 
0033:3 0 76 00575 LDA Rl 
0033"1 0 35 00031 STA I 1 W 
00335 0 01 00271 A~U CG~A 

003~6 2 76 01616 STep LOA TBLE..2 
(J0337 0 I 6 000?5 MRG SC3 
003~O 2 35 01616 STA "BL.E.2 
003.q1 0 02 00000 E9M 0 
003~2 n a 1 00212 BRU ENTER 



Page 3 of 6 Catalog No. 020012 

U03"13 0 02 00000 ERR! E9M 0 
OO~~"'l,q 0 02 2000~ OIR 
003~S 0 02 03641 ESM TYPW«1 
003~o 0 1 2 00562 MIW EM1 CR REA 
003~7 0 12 00563 MU~ EMI+l D SP EFt 
00350 0 1 2 0056~ M I ~I E:MI+2 ReF< Cf{ 
00351 0 02 14000 TeF ESM T9 PI~ 
00352 n 40 21000 SKS SBRw 
00:153 0 o 1 OO~162 B~U *-1 
00354 0 01 00212 BRU ENTER 
00355 0 O? 00000 t::R~2 ESM 0 
003F;6 0 02 20004 DIR 
OO:~57 0 O? 03641 ESM TYPW"t 
00360 a 12 005t;S MIw E r~2 CR TAf.i 
00361 0 1 2 00566 MIW EM2+1 Lt SP F 
00362 0 1 2 00567 MIW EM2+2 U LL CR 
00363 0 o 1 O():~51 BRU Tep 
0036"1 0 02 20()O~ Ei<R3 DrR 
00365 0 02 036~1 Et.tM TYPI~4 

00360 0 12 00570 ~IW EM3 CR 8T9 
00367 0 1 2 00571 M I I~ EM3+1 R ALiE 
OO:~7(J 0 12 00&72 MIW E'M3+2 SP fOUL 
00371 0 12 00573 MIW EM3+3 L • • C~ 
U0372 0 01 00351 BRU Tep 
00373 0 76 00250 PUNCH LUA peNT 
0037~ 0 5~ 0002"1 SUo SC2 
00375 0 35 0025\ STA RPCNT 
00376 n 76 00600 LOA R4 
00377 0 36 00"12.41 STA SWI / 
00"100 0 71 0057~ LOX TBLS 
OO~OI 2 76 01616 LDA TBLE.2 
OO.q02 0 I~ anO?7 ErR SC5 
00-103 0 36 00610 STA ~[lDt( 

004ClO4ll 0 76 0061"1 LOA SLC SHeRT LEADER CeUNT 
00405 0 40 20100 SKS BP3 
00"106 0 76 00613 LUA LLC LeN!,; LEADt::R ceUNT 
00407 0 O? 20004 orR 
00410 Cl 1 4 00560 caNE ETR C2 
00411 n 37 00012 STX T 
00"12 0 02 0164"1 Leap ESM PPTW.q 
00"113 0 54 00561 SUB C3 
OO~I"I 0 72 00(125 ~KA AC3 
00.,,5 0 o 1 OO"i23 BRU 9WI-l 
00"110 0 7 1 00'122 LlJX pwc 
00"117 '0 35 00013 STA T+I KILL TIME 
QO.q2lJ 0 4 , OO~17 BRX *-1 
00"121 a 01 00"112 BRU Leap 
00-122 OOO~iOOOO pwt: aCT 60000 
00.q23 0 7 1 00012 l .. DX T 
0042.ct 0 20 00000 swt NSF' 
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00"125 2 7f, 01"'17 LUA TBLE+l.2 
on.:j~6 0 1 .q ODG27 ETR ses 
00'127 0 1 2 'lO610 &UT MIW* ADDR 
U04l30 0 61 OQ610 MIN ADDt< 
QOA:l31 0 73 DOblO SKG ADDR 
OO.q3~ a 01 006l3.q BRU *+2 
00"'33 0 01 OO~27 Bf(U eUT 
OO,q3~ 0 02 I.qOOO EttM TGPW 
DO.q~& a '11 00"136 Bk'X *+1 
OO.q3b 0 40 21000 SKS SBRIAI 
tJO'l37 0 01 OO~36 BRlJ *-1 
00"1"'0 2 53 01616 SKN T8Lt.2 
00"1"'1 0 01 00"150 BRU C9NF NeT DGNE 
00'1"'2 a 76 00601 ceNe LUA RS DeNt:. 
0061"'3 0 35 004?,'l STA SWI SCSWI) BRU C9ND 
004''1~ 0 76 00611C1 LDA SLC 
Ol1.q.q5 0 .qo 200.qQ SKS sp.q 
OO'l46 0 76 00613 LUA LLC 
OQ'l"l7 0 01 00410 t;RU CeNE:: 
00"150 ? 76 01,616 C9NF' LOA TBLE.2 
00451 0 1 .q 00027 ETR see; 
oo.qsc: 0 35 ('J0610 STA ADDR 
OO~53 2 76 01616 LOA TSLt.2 
0041541 Cl 01 OO.qIO 8~U CRNE 
OO~5S 0 02 I.qOOO C9ND E9M TSPIA; 
UO"t56 0 40 21000 SKS SBRW 
00'l57 0 o 1 00"156 BI<U *-1 
00"160 0 "10 20200 SKS BF»2 
00461 0 01 OO.q63 e~u *+2 
00"162 0 01 00212 BRU ENTER 
OO"f63 0 76 00251 L04 RPCNT 
00"16~ 0 54 0OO2·Q SUB SC2 
OO~66 0 35 00251 STA RF»C~T 

00"166 0 72 00025 SKA SC3 
00"167 0 01 00212 BRU ENTER 
00"170 0 01 OO~~76 BRU PUNCH+3 
on~71 0 76 00602 VERIFY LOA R6 BRU VI 
00.q72 0 75 00603 LOB R7 BRU V2 
00.t473 0 36 00031 STA I 1 W 
OQ.q7"i 0 36 00033 srB 12W 
00"17& 0 71 DOEl7.q caNTY LOX T~LS 

OO"l7b 0 ~6 30003 RCH 300U3 
on.q77 0 35 00615 BTA VFLG R(VrLG) 
00500 2 76 01616 LDA TE1LE.2 
OOSOI 0 72 00025 SK4 SC3 
011502 0 01 Or)5~3 BRU VD9NE 
00503 0 '41 00027 ETR SCS 
on50~ 0 3S 00610 STA AODR 
00505 0 75 00026 VL99P LDB SC~ 

00606 0 02 0360~ E9M RPTW4I1 
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00S07 0 02 20002 EIR 
aORIO 0 ~o 20~OO PAUSE SKS BPI 
DOS 11 0 01 00212 8RU ENTER 
00512 0 01 Ol1blO BRU *-2 
00513 0 32 00016 V 1 WIM T+"1 
0051~ 0 76 00016 LDA T+"1 
UObl!5 0 70 "10610 SKM* ADDR 
00516 0 36 00615 STB VFLG 
00S17 0 6 I OOblO MIN ADDR 
0052U 0 01 "10S21 BRU* *+1 
OOS21 a 00 00510 PZE PAUSE 
(10522 0 32 00016 V2 WIM T+"1 
00523 0 40 ?OOI0 SKS SBEW 
OOS2~ 0 36 00615 STB VFLC; 
onS26 0 76 00016 LDA T+"1 
00526 11 72 00026 SKA SC"1 
00527 0 36 00615 STe VFLG 
00530 0 76 00610 LUA AODR 
00531 0 75 00027 LUB SC5 
OO~3~ 0 01 .-q0533 8RIJ* *+1 
00533 n 00 0053"1 PZE *+' 
OOS3~ 2 70 01617 SKM TSLE+I.2 
00535 0 01 005~O 8~U V'?:A 
OOS36 0 "1 I 00500 BRX C9NTV+3 
(lO537 0 01 OO~"16 BRU Elfk41 
00540 0 76 00026 V2A LDA SC"1 
005"11 n 35 00615 STA VP'LG 
005'12 0 01 00536 BRLJ *-"1 
OQS"'~ 0 53 00616 VUBNE RKN VFLG 
0054"1 0 01 005S,q ht(U VC9NT 
005~S 0 02 20no~ t.RR~ DIR 
005"'6 0 02 036"11 EijM TYPW"1 
O(jS~7 Cl 1 2 0060"! MIw EM"! CR VER 
00550 0 1 2 00605 MIW Eft1~+: IFY SP 
DOSS! 0 I 2 00606 MIw EM~+2 ERRS 
0("1552 0 I 2 00607 MIW EM"q+3 R •• CR 
00553 0 o I 00351 Bk'U TSP 
005S"q 0 -10 20200 VC9NT SKS BP2 
00555 0 o 1 00"175 8f~U ceNTV 
OO~56 0 01 00212 BRU E ~I T E ~ 
U0557 00000100 C 1 OCT 100 
00660 :;7700000 .C2 seT 37700000 
onS61 OOloooon C3 SL;T 00100000 
00662 526125:21 EMI eeT S251262,.2~'225SI.SI~6SIS2 
OOSfl5 ·S?6:32122 t. ~12 eCT 52632122."l3251226.6~~343S2 
QOS7U 526263'16 ~1~3 9CT 626263,,!6.SI21272s.12266~"13."l33333b2 

0057"f 7777701")() T8LS D~C -512 
oaS75 0 01 OOi~71 RI BRU CE1N!:1 
OOS7b 0 01 00300 R2 8RU 12f<D 
00577 0 01 00330 R3 BRLJ CSNA 
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00600 0 20 oonoo 1':"1 N9P 
00601 0 o 1 00"155 R5 ARU C9ND 
00602 n 01 00513 R6 ARU V 1 
00603 0 01 00522 R7 Bf<U V2 
(Jr)6041 St?6S2551 t:.M"1 eCT 5~6b2S51.312~7012,2SSIS1"16.S1~333b2 
00610 n 00 oauoo ADUlt PZE 
00611 0 00 01616 STAIt'T PZE TE\LE 
OO~I;' 0 00 ooono LIIVJIT PlE 
0('1613 16000000 LLC St.:T 16000000 
0061"1 0"'1400000 SLC OCT O"'l~OOOOO 
00615 0 00 00000 VFLG PlE 
00616 0 00 ooono TE:lL PZE 

01616 TbLf EQU TBL+512 
0360"1 RPTW..q B99l 0360..q 
20010 S dEl~ sael 20010 
20"100 tlPI BeeL 20~OO 
20200 bP2 BBFll 20200 
20100 ~P3 Beal 2(:1100 
200"10 dP~ BSGL 200"10 
OQ023 SCI eaAL. 2~ 
0OO2~ SC2 8aSL 2"1 
00025 SC3 t3BeL 25 
00026 se"! deal 26 
00027 SC5 8aeL 27 
036~1 TYfJW4 8991. 036"11 
14000 T9tJW saal 1.,000 
?1000 St:!Rw BBel 21000 
00012 T t:l119l 1 2 
016"41 PPTW~ EHHll 016"1~ 
00001 RKB\JI BaSl 00001 
3"1000 N~G?K !:Ieel 3'\000 
00031 I 1 W BeeL 3 1 
00033 I2W 81:l9l 33 
OOt'OO END BEGIN 
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IDENTIFICA TION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURA TION: 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 

SDS 900 SERIES PROGRAM LIBRARY 

PROGRAM DESCRIPTION 

flIAlC#t;:l!J ffT' ~rr&/.(l~ 

V() tlV1'~' ~(Ail' 

Catalog No. 040003 

Paper Tape and Magnetic 'Tape Copier 

Reider D. Ander sen and Philip H. Hartm.an t SDS 

March 24, 1964 

Any 900 series com.puter with 4K memory and one 
magnetic tape unit 

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

None 

Locations 2008 to 733 8 and 733 8 to end of memory for 
buffer area 

N/A 

I. LOADING 

The program is loaded via the standard FILL procedure. 
Set the nece s sary Breakpoints before loading. 

II. 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 200

8 
• 

. III. OPERATION 

Breakpoints Set 

A. 1 

B. 2 

Operation 

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

Magnetic tape unit 1 to paper 
tape (continue s until halted 
or an End-of-File is 
encounte red). 
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USE: (Cont) Breakpoints Set Operation 

C. 1, 2 Verify Magnetic tape unit 1 
and paper tape input 
(continues until halted or 
an End-of-File is encountered). 

D. It 4 Same as A, but halts after 
each re cord. 

E. III 2, 4 Sanleas C, but halts after 
each record. 

F. 2,4 Same as B, but halts after 
each read and each punch 
output. 

G. 1, 3, 4 Backspace one record on 
Magne tic tape unit 1. 

H. 1 , 3 Backspace one file on 
Magnetic tape unit 1. 

I. 2, 3, 4 Skip one record on Magnetic 
tape unit 1. 

J. 2,3 Skip one file on Magnetic 
tape unit 1. 

K. 1, 2, 3 Write an END-OF-FILE nlark 
on Magne tic tape unit 1. 

L. 1, 2, 3, 4 Rewind Magnetic tape unit 1. 
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IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURA TION: 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 

SDS 900 SERIES PROGRAM LIBRARY 

PROGRAM DESCRIPTION 

Catalog No. 094016 

:power Fail-Safe Interrupt Tester 

J. Gaines, SDS 

13 April 1964 

Any 910, 920, or 930 

To provide a program to test the .Power Fail-Safe 
Interrupt System 

None 

323
8 

locations 

N/A 

1. 0 This program gives the us er the ability to go. through 
a power OFF ION cycle and provides a positive indica­
tion when an error occurs. The operation is as follows: 

1. 1 Set Breakpoint 2. 

1. 2 Load the paper tape by the normal F!I .. L procedure. 

1. 3 The operator can proceed with an OFF ION cycle at 
this point (i. e., turn·<coluputer OFF then ON). ~:~ 
As far as the routine is concerned, there is no 
limit to the speed with which power can be turned 
off a.nd on. . 

1. 4 If an error that disrupts the program occurs during 
an OFF ION cycle, the computer halts. 

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

~~Halting of the computer after setting Breakpoint 2 but prior to the OFF ION cycle 
. implies a memory failure independent of the Fail fe interrupts. If such an 

error occurs, go to paragraph 1..5 a couple· r ·S;;"~::l 0 

If the user suspects memory failure, hE 
SDS Catalog No. 00400"7. 

the Memory Tester Routine, 



Page 2 of 2 

. METHOD: 

Catalog No. 094016 

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 ION cycle. This 
latter routine generates and tests random numbers 
endlessly. 
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IDENTIFICATION: 

. AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

SDS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 

Catalog No. 394001 

Model EJ - 30 System Junction Box Digital Checkout Pro gram 

A. Klis zewski, SDS 

November 11, 1964 

SDS 930 computer with EJ -30 junction box, and an AID 
converter. 

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

To checkout the digital portion of the EJ -30 junction box. 

BID 

Octal locations: 12-15, 23-26, 100, 101, 172, 200-577, 
640-777 

Function of use. 

Loading is by FILL pr;ocedure. 

Restart is by IDLE, START, STEP, RUN. 

Breakpoint Control 

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

One or both of them must be set at all time.s. 

BP3 set causes the program to type out the numbe-r· of 
succes sful loops completed and halt. 

." .-. 

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

• 
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USE: (Cont)· 

Catalog No. 39400 I 

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 error 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 registe r 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 Routin~ 

This routine is entered when restarting the program with 
BP4 set. It halts to allow the user to set the A, B and X 
re giste rs. I~ 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, 

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, 

Stall, 

Repeat the sequence indefinitely. 
." .. 

.. 
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METHOD: 

Catalog No. 394001 

If BP4 is set, only the PIN-POT diagnostic routine is 
executed. 

Otherwise the program. perform.s 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" puIs e te sts 

In the absence of errors, the progralTI 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 C~OSED-LOOP TEST 

...J . '. ___ '.' 

L. Israel 
26 Oct 1964 

Part No. 110047 is a cable for use in a closed-loop test of 
the EJ30. Fins 20-43 at the "input" end of the cable are 
connected d1rectly to pin 20-43 at the Uoutput" end of' the 
cable. Also, pins 1-12 at the "output" end are connected 
respectively to pins 20-31 on that same cable card, and 
pins 1-16 at·the "input" end are cOlmected 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 register connector)·. 

2. When theJ!:tnputU 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 is plugged to A04 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 lirre 16-31. 

4. 'Vfhen the "input" end of the cable is plugged to A04J24 of 
the EJ30 (PIN input # 3), the POT register 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 ADO input 
word. The remainder of the bits in the ADO input word 
will float at "1 S1 in the absenoe of any grounding. 

5. Activati~ the EOM strobe pulses will respectively 
reset to ort the high-order 12 bits of the POT register, 
;"1i thout regard to the location to which the "input" end 
is plugged. 

This cable, and the test, \v~tth whioh it is used, are designed 
to operate properly wi t...~ ,] int erlm versi on of the EJ30 
used for Autonetics, NBS, .\,etllltron. However, the design 
specifioations for the final version of the EJ30 should be 
such that no changes in either the cable or the test are 
requ1red. 

"AdOO ~ 
\5!t::f3~. 
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The EJ30 closed-loop test vrill have the following broad 
charact'er1stics: 

1. Only the digital I/O portion of the EJ30 1';111 be checked. 

2. Breakpoint switches 1 and 2 will represent the PIN input 
connector to ,.qhich the test ca.ble is plugged (binary coded). 

3. 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 (typewriter) after each pass, whenever 
breakpoint 3 1s set. 

4. For test purposes only, breakpoint 4 may be set, causing 
the folloi,iing 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. 

5. The test 1vill perform the follo,.qing sequence of actions: 

a. Reset POT register, 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 configuration 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. 
f. 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 conjunct.ion 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 register were reset. 

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

The tests should be repeated indefinitely, subject to 
previous qualifications, tallying the number of loops. 
If any error is detected, the program should halt, and 
the contents of A, B and X should contain sufficient 
diagnostic information to specifically pinpoint the error. 
For instance, the Sign bit of A could specify PIN error 
or SKS error, While B and X could contain the expected 
and actual test patterns involved (obviously different). 




