ﬂmwia¢aﬁf§:lb&fm;‘

(2 3 AAEC/El9g

AAEC/EI96,. . .

AUSTRALIAN ATOMIC ENERGY COMMISSION
RESEARCH ESTABLISHMENT
LUCAS HEIGHTS

AECOPY - A MAGNETIC TAPE ANALYSIS AND UTILITY PROGRAM
FOR THE IBM SYSTEM /360

by

D.A. PAYNE

“Attached, from IBM Australia Pty. Ltd.

January 1969






AUSTRALIAN ATOMIC ENERGY COMMISSION
RESEARCH ESTABLISHMENT

LUCAS HEIGHTS

AECOPY — A MAGNETIC TAPE ANALYSIS AND UTILITY PROGRAM
FOR THE IBM SYSTEM/360

D. A, PAYNE*

*Attached, from IBM Australia Pty, Ltd.

ABSTRACT

The program AECOPY can be used to inspect and to copy IBM System/360 magnetic tapes.
The number and length of physical records on the tape and the actual records may be printed, and
a number of other typical magnetic tape operations may be performed. The type of error handling
required may also be specified by the user. Instructions to the program are specified in free format
English and ‘DD’ cards for the tape units are not required. The program runs under the Operating
System, but requires a special Input/Output subroutine.
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1. - INTRODUCTION

AECOPY was originally a widely used program for the IBM 7040 computer at the Australian
Atomic Energy Commission Research Establishment, Lucas Heights (Richardson 1966). It was
written to overcome difficulties with tapes from widely different sources, many of which had unknown
record formats and persistent errors.

The present version of the program has been completely rewritten and expanded. It is
designed to be a comprehensive and simple method of using 2400 series Magnetic Tape Units
attached to an IBM System/360 computer.

Three basic differences berween AECOPY and conventional tape utilisation programs are:

(a) The user can specify the error handling, both in the number of times that errors
ate tetried, and in the number of permanent errors allowed.

(b} The record characteristics and format of the input tape being processed need not
be known by the user. Any number of files and records and any number of opera-
tions can be processed with a single statement from the user.

(¢} Input to the program isin free form English with very few linguistic restrictions,
with keywords tested for, and others ignored, The user need not have any knowledge
of the Operating System fob Control Language.

AECOPY treats magnetic tape operations in two slightly different ways. Read, Tape Copy
and Tape Print are known as primary operations, and control functions such as Rewind and Back-
space are known as secondatry operations.

With primary operations, a listing can be given which states the number and the sizes of the
records, the occurrence of tape marks and the placement and sizes of permanent errors found. This
listing can be suppressed if desired. The number of errors on both input and output tapes is given
at the completion of the particular operation, and these messages cannot be suppressed,

AECOPY is written in the assembler language of the IBM/360, and the program runs as a
‘normal job under the Operating System. All Input/Output operations use the IOCP subroutine
(Richardson 1968) which needs a particular use for the Supervisor Call SVC 255. The method of
incorporating this SVC 255 into the Operating System of a particular installation is detailed in
Appendix 1. Error messages, allowable words for input to AECOPY, an example of its use and
the source listing are given in Appendices 2-5.

2. - PRIMARY OPERATIONS

Three magnetic tape operations are basic to AECOPY, and are known as primary epenations.,
They are READ, COPY FROM TAPE TO TAPE and COPY FROM TAPE TO PRINTER. These
operations are specified to AECOPY by the keywords READ, COPY and PRINT.

2.1 Method

From an analysis of the keywords in the English language input, AECOPY decides on an
operation.

A control block for the particular unit and a channel program are constructed and this informa-
tion is given to the IOCP subroutine. IOCP carries out the channel program and returns the Channel
Status Word to AECOPY in the control block.

2.1, 17 Record size

For primary operations, it is unnecessary for the record format or record sizes of the input
tape to be known,
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Each read operation of the input tape is initiated with the maximum tape blocksize of 65535
bytes set in the Channel Command Word. After the successful completion of a read operation which
has not read a tapemark, the residual byte count of the Channel Status Word is examined to determine
the actual size of the record read.

For copy operations, the input data is then written to the output tape with the correct block-
'size inserted in the Channel Command Word.

For print operations, the input data is written out in 80 byté or 40 byte units, depending on
the type of printing chosen.

2.1.2 Error handling

The user can specify the number of times that errors are retried and the number of permanent
errors allowed during a particular operation (permanent errors are those tape records which are still
found to be in error after the number of tries specified).

Keywords tested for are TIMES and- ERRORS.
A statement such as:
30 ERRORS ALLOWED; TRY 12 TIMES EACH

instructs AECOPY that any error found is to be backspaced and reread for a total of 12 times, If one
of these attempts finds that the record is not in error, processing continues. If the recotd is still '
found to be in error, it is noted as a permanent error and both the output list and the count of errors
‘ate adjusted. The number of permanent errors allowed (in this case 30) is checked, and processing
either continues or is terminated depending on the number of errors allowed.

" At the conclusion of the particular operation, a message is written on the pnnter giving the
number of permanent input and output etrors found. If no errors ate found, no message will be given.

‘The default values for error handling are that etrors are not retried, and that only one permanent
error is allowed. o : -

2,1..3 Number of records’

The number of records to be processed is specified through the keywords FILES and RECORDS.

A file is taken to be the information on a tape which is concluded by a tapemark, and a recard
is taken to be one physical record, which may be a tapemark.

l}I‘he input information:
READ 5 FILES AND SEVEN RECORDS FROM UNIT 184

instructs AECOPY to read all the information up to and including the fifth tapemark, and then a further
seven tecords past the fifth tapemark,

Either RECORDS or FILES may be specified. If neither RECORDS nor FILES is specified,
the default value for primary operations is one file. ' '

2.2 Listing

With primary operations, a summary listing of the mput tape is given unless this hstmg is
suppre ssed :

: Supptession of the listing is through the keywords NOT, NO, NOR, NEITHER, WITHOUT
combined with LIST and TALLY. Thus, instructions such as NO LIST or WITHOUT TALLYING
will cause the summary to be suppressed



The listing takes the form:
a bs SI,C#S2 ES3, T

where 2 is the cumulative total of records read during this primary operation up to the end of
the line on which it occurs,

b is the number of records of size SI bytes read consecutively,
C is the number of records of size 52 i)ytes read consecutively,
E signifies an error record of ‘size S3 bytes,

T means that a tapemark hgs been read, and

S1, 82, S3 are record sizes in bytes.

One line of the listing is printed when a tapemark is read, or when the space given to the
line for output is full.

An example of the listing is:
104 3 « BO, 100 = 800, T
137 6 # 50, E50, 25 % 50, T
138 T

Here, three files have been read. The first consists of three eighty byte records followed
by one hundred eight hundred byte records followed by a tapemark.

The second file consists of six fifty byte records followed by one fifty byte record which
was still found to be in error after the number of tries specified, followed by twenty five fifty byte
records and a tapemark. The third file consists of a single tapemark.

The cumulative total signifies that there have been one hundred and four records read up
to the end of the first file, one hundred and thirty seven records up to the end of the second file,
and one hundred and thirty eight records read altogether during this particular operation.

2.3 Operations

The primary operations are Read, Copy and Print., When a magnetic tape record is read,
the whole physical record is read into an area of core storage, and the Channel Status Word is
checked to find if the record is in error, or if the record is a tapemark. The record size is
calculated for use in listing, copying or printing,

Tape copying is carried out if the key verb COPY is used, but for a successful copy it
is essential for the keyword TO or ONTO to appear following the COPY verb for assignment of
the tape unit to be used for output. If the input list does not specify a unit for copying to, no
copy operation will be carried out.

When tapes are copied, all the correct information on the tapes is copied exactly. Thus
labels are copied intact, and the output tape is given the same label as the input tape.

If magnetic tape errors occur on the input tape, the actual record which is read into core
is not found to be in error; for example, a parity error on the input tape is not carried over to core
storage. When this record is copied to another tape unit, the record will no longer be recognised
as an error when this output tape is subsequently read.

If a permanent input error is found during a copy operation, the message:

'‘INPUT ERRORS COPIED TQ QUTPUT TAPE® -



dmn
ig written on the printer immediately. This is to ensure that the user is informed that the ourpur

tape is suspect if later error counts are lost because of the operator cancelling the program.

Tape printing can be done on EBCDIC (extended binary-coded-decimal interchange code)
ot in hexadecimal code. Printing is in EBCDIC by default. If hexadecimal printing is required,
the keyword HEX must be used after the PRINT verb.

EBCDIC printing is done in eighty byte segments of the physical record, and hexadecimal
printing uses forty byte segments of the physical record expanded to eighty bytes for printing.

3. SECONDARY OPERATIONS
T-'ile secondary operations allowed by AECOPY are:

REWIND
UNLCAD
ERASE GAP
END FILE (WRITE TAPE MARK)
BACK SPACE RECORDS
BACK SPACE FILES
FORWARD SP ACE RECORDS
FORWARD SPACE FILES
SENSE

The keyword TIMES used with secondary operations specifies the number of times that the
operation is to be carried out.

For example:

ENDFILE 180 20 TIMES

means that twenty tapemarks are to be written on unit 180,

Backspace files and Backspace records operations can be combined by use of the keywords
FILES and RECORDS,

For example:
BACKSPACE 2 FILES AND 3 RECORDS ON 181 L
.tells AECC"P'Y to b‘ejxckrspac-e ‘2' files on unit 181, and thento brackspace 3 records on the same unit,
In the same way, forward space files and forward space records can be combined.

The default values for REWIND, UNLOAD, ERASE GAP, ENDFILE and SENSE are to catry
out the operation once.

The default values for BACKSPACE and FORWARD SPACE are to move the tape one record.

4. INPUT TO THE PROGR AM

Instructions to AECOPY are given in English through the SYSIN data set. Any number of
cards are allowed with any number of sentences or parts of sentences on each card, with the restric-
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tions that words may not be continued from one card to another;, and that numerals are restricted
to four digits. The list is ended by any card with a slash (/) in"Column 1.

AECOPY analyses the input list into four types of word (a ward is any collection of symbels
separated by blanks). These four types of word are verbs, key nouns, numerals and any other words.

Each operation attempted by AECOPY consists of the information given from one verb up to
the last word before the following verb, This collection of information including a verb is referred
to.as g sentence. Once a verb, except the first, is found during the scanning of the input list, the
information taken from the preceding sentence is used in an operation. For example: ENDFILE 180
5 TIMES READ 181. The 5 TIMES would tefer to the preceding verb ENDFILE, with ENDFILE 180
5 TIMES being a sentence.

Once a numeral is found in the input list, a check is made of the word immediately following.
If this next word is one of the key nouns (FILES, RECORDS, ERRORS and TIMES), the numeral is
taken to refer to the key noun. If the numeral is not immediately followed by a key noun, the numeral
is taken to be a magnetic tape unit. A hexadecimal number can also be taken as a magnetic tape unir,
and OQE is taken as a special word.

For example:
READ 181 RECORDS 180
would mean to read 181 records from unit 180, while
READ 181 180 RECORDS
would mean to read 180 records from unit iBl.,
" If the word found in the input list is not numeric, the first three letters of the word are tested
against dictionaries held in AECOPY. If a word is immediately preceded by NOT, NO, NOR, NEITHER

or WITHOUT, it is tested against the dictionary of negatives. Words without an immediately preceding
negative are tested against the normal dictionary.

If a word is found in the dictionaries, appropriate action is taken, with the finding of a verb
precipitating the operationdesignated bythe previous sentence, and the letters FOR, WIT and PRI
causing further letter checks. If a word is not found in the dictionaries, it is ignored. This leads
to free form English, with the restriction that there must be no words interposed between a numeral
and the key noun it refers to.

The concept of double units has been introduced for secondary operations. If a sentence
specifies two magnetic tape units, the operation will be carried out on both units.

The instruction: REWIND 180 and 181
will result in a rewind of tape unit 180 followed by a rewind of tape unit 181.

At the conclusion of AECOPY,all tape units used during the program will be unloaded, unless
the user wishes to keep the tapes at the last point reached. Automatic unloading is prevented by
specifying NOREWIND in the parameter field of the EXEC statement.

This statement would then take the form:
// EXEC PGM =AECOPY, PARM = ‘NOREWIND"

_ The default for this parameter is that all tape units used during AECQOPY are unloaded at
the end of the job, '

5. USE QF AE’COPY
5.1 ._I{e;strictions

The following restrictions apply:
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(a) AECOPY is written in the Assembler language of IBM System/360 to run
under the Operating System. All Input/Output is carried out through the I0CP
subroutine (Richardson 1968) which requires a special Supervisor Call (see
Appendix 1}.
(b) Unit assignments for an installation using AECOPY must be:

009 Console Typewiiter

5.2 Operator Instructions

Operator instructions are as follows:

{a) If the tape units referred to are not ready when the AECOPY Program starts,
the message:

READY x x x
will be printed on the console, where xxx is the tape unit referred to.

(b} In the event of AECOPY being cancelled by the operator, the RESET button
should be pressed on tape units being used before the program is cancelled.
This will ensure that the Operating System will cope with subsequent use of
these tape units.

6. CONCLUSIONS

AECOPY should be a useful program: for any IBM System/360 installation which uses
magnetic tapes extensively.

Its main advantages result from the differences between AECOPY and conventional
magnetic tape programs — error handling, record format and English input,

Because of the flexible error handling, some persistent tape errors can be overcome if
they are retried a sufficient number of times. If a tape contains readable information or informa-
tion where individual errors may not be vital, a large number of permanent errors can be allowed
so that all the information on the tape can be processed.

. If atape whose record format is not known is to be read, an instruction such as;
READ 184 100 FILES

will cause the tape on unit 184 to be read until one error is found, or until the occurrence of one
hundred rapemarks.

The English input to the program allows a wide range of operations to be specified with
no intervention necessary at the end of each file or at the start of each new operation. There is
no limit to the number of operations which can be specified, the number of words per card in the
input or the number of cards. There is no fixed format for words within the cards, except that
wotrds cannot be continued from one card to another, ’

With this simple input combined with the wide range of operations and error treatment
poss;bie AECOPY sheuld be more useful than many existing magnetic tape programs.
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APPENDIX 1

USE OF SYC 255, THE PARTICULAR SUPERVISOR CALL
NEEDED BY AECOPY

The 10CP Subroutine needs a particular use for SVC 255. This supervisor call must
set the Program Status Word to the Supervisor State, '

One simple way To incorporate this use 6f SVC 255 into rhe Operating System is to add
four extra statements to the module IEAAIH in SYSI.NUCLEUS.

The medified coding is:

$an FIRST LEVEL SVC HANDLER  #x+
IEAASCOO DS  OH 07620000
CLI SVCOPSW+3,255 IS IT SVC 2557
BNE # 412 CONTINUE IF NOT
NI  SVCOPSW+1,X'FE'SET PSW TO SUPV
LPSW SVCOPSW LOAD PSW and RETURN

STM 0,15,SVCSAV . 07640000

Note: The four additional statements are to be inserted after Source Statement
Number 07620000 in the Operating System Release 14 Source.



APPENDIX 2

ERROR MESSAGES GIVEN BY THE AECOPY PROGRAM

The following error me ssages are given by AECOPY:
UNITS ARE NOT KNOWN TO AECOPY PROGRAM
An input sentence specifying a primary operation does not have tape units specified.
INPUT ERRORS COPIED TO OUTPUT TAPE
Etrors were found on the input tape during a copy operation.
FOUND TAPE ERRORS WHEN WRITING ON OUTPUT TAPE
Errors were found on the output tape during a copy operation.
TAPE ON UNIT x x x SHOULD NOT BE FILE PROTECTED
This message to the operator means that a cbpy operation has been specified to a tape
which is file protected. The operator must mount a tape which is not file protected or else cancel

AECOPY, :

NUMBER OF ERRORS ON INPUT TAPE WAS x x x

A count of the permanent errors found on the tape read.
NUMBER OF ERRORS ON QUTPUT TAPE WASx x x

A count of the permanent errors found on the tape which was cepied onto.
AN INVALID OPERATION HAS BEEN SPECIFIED

The verb in a secondary operation is incorrect.
UNIT IS NOT KNOWN TO P ROGRAM

A sentence specifyihg a secondaryoperation does not havé a tape unit specified.
NUMBER OF CHANNEL ERRORS WAS x x x

This message gives the number of incorrect Channel Status Words found during execution.
These errors are always retried. This message should only appear if there are hardware errors.

WARNING: SHORT RECORDS: UNPREDICTABLE RESULTS

AECOPY will cope with the smallest possible records (one byte) for all normal operations.
However, if a very small record is found to be in error, and this error record is extremely close to
the preceding record without sufficient interblock gap, unpredictable results may occur if a retry
of errors is specified. This message will only occur if very short error records are found during
an operation in which errors are retried.



APPENDIX 3

ALLOWABLE WORDS FOR INPUT TO AECOPY

{a) Normal Dictionary

READ
COPY
PRINT
BACK SPACE
FORWARD SPACE
ERASE GAP
SENSE
REWIND
ENDFILE
UNLOAD

Key Nouns
FILES
RECORDS
ERRORS
TIMES

Other Words

LIST SIX NO
TALLY SEVEN NEITHER

ONE . EIGHT WITHOUT

TWO NINE PRINTER
THREE TEN HEXADECIMAL
FOUR NoT  To

FIVE NOR ONTO

(continued)



APPENDIX 3 (continued)

(b) Dictionary of Negatives

(action is taken if one of these words immediately follows a negative)

READ
COPY
REVIND
END FILE
BACK SPACE
UNLOAD
ERASE GAP
FORWARD SPACE
SENSE

Other Words

. LIST
TALLY

HEXADECIMAL



APPENDIX 4

EXAMPLE OF THE USE OF AECOPY
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APPENDIX 5

SOURCE LISTING OF THE AECOPY PROGR AM
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