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9,5 Organizational Instructions for One Inch Tape

A number of organizational instructions are provided to cope with
special situestions which will arise in some magnetic tape programe. Many of
the operations which these instructions perform are usually required near
the beginning or end of the program, and they are then best H@%ﬁ to &S@.QQU
description or the 1117 (end progrem) instruction, One exception to this
rule is the instruction 1017 (Free Tape), which should be used before the
1147 instruction if the information on any titled tepe is not required again.

Programs frequently require to use magnetic tapes as working space,
without wanting to kcuep them after the job has been run. Such ammbmdwo tapes
should be requested under a heading TAPE COVMON in the Jjob description.

For a long job, it may be desired to restart the job after o machine
failure severe enough for common tapes to be lost; in such a case tapes should
be requested under TAPE NEW., In exceptional circumstances a title ﬁg%.vo
written to a common tape, which is then kept by the user after the job has
ended; the operator will be notified, ond the Atlas installation may teke
action to discourage a user from doing this at all of'ten.

The title stored in section O of the tape is referred to d% extro-
codes 1014 and 1015 (Write Title & Search for Block 1, and Read Title or
Tape Number)s, These refer by its main storc address to a copy of the t ape )
title, stored as onc record; the 6-bit characters are packed 8 to a word anc
the last character -is binary zero..

9¢5s1 Mount Instructions

‘If a progran requires to use magnetic tape, its job @mmoﬁwvwwoﬁ ammﬂ
indicate the nunber of magnetic tape mechenisms required. Normally this is
done by listing the magnetic tapes which are required to be mounted on these
mechanisms initially: the Supervisor will then ensure that these tapes are
mounted before the progran is entered. The details of how the job descrip-
tion is prepared are given in Chapter 10,

If further nagnetic tapes are required after o progran has becn en=
tered, they should be listed in the job description and may then be ODHHWQ
in by obeying "mount" instructions. However, the total 5&3@0& of ﬁonwmbpmsm
in use at any one time must not exceed the number rcserved inthe job des-
cription. A mount instruction should, if possible, be obeyed m& least 2
ninutes before the tape to which it refcrs is required; othcrwise the tape
nay not be recady in time and the progron will have to weit. Note that dﬁ@
progron will be nonitored if it calls for a new tape to be mounted w& o time
when nonc of its reserved nechanismns has been nade free. If there 1s a spare
tape nechanism, the tepe may be mounted on it by the operator before the pro-
gran calls for it.

The tape reference letter referred to in wﬁm nount extracodes is a
letter associated with the tape in thu job descripticn (see ohapter 10).

The mount instructions are as follows:=
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1010 Mount

Allooate the number Ba to the tape whose tape reference letter is in
the 6 least significant bits of n, in internal code. If this tape

is not already available, instruct the operator to mount it on any
avallable tape mechanism. If the tape is in the TAPE category, check
its title; if in the TAPE NEW category, write into the section O the
title given in the job description: if in the TAPE COMMON category,
leave the tape untitled,

1014 Mount Free

Allocate the number Ba to a free tape, If no free tape is available,
instruct the operator to mount one on any available tape mechanism,

This extracode should only be used in exceptional circumstances;
normally all tapes required should be listed in the job description,
The operator will be informed whenever this extracode is used, and an
installation mey take action if it is used overmuch.

1007 Mount Next Reel of File

Allocate the number n to the next reel of file Ba. If this tape is
not mounted, instruct the operator to mount it on any available
mechanism,

The following mount instructions refer to logical channel number
(K= 0 to 3) of a given program. These logical chamnel numbers do not each
refer to a fixed magnetic tape channel: they are merely a device to enable
the program to separate on to different channels the magnetic tapes that it
requires to operate simultaneously. On an installation with only one tape
mechanism on each of the eight tape channels, there is no advantage in spec-
ifying channel numbers. On larger installations, the tape mechanisms are
grouped together on pairs of channels, and the logical channel numbers then
refer to these pairs.

A program’s referring to logical channel number K has the following
effect. If no channel has been previously designated logical channel K of
the program, the new tape is mounted, if possible, on a channel different to
any which has been previously designated a logical channel of the program;
that channel is then designated logical channel K of the given program, If
a channel has been previously designated logical channel K of the prograom,
then the new tape is mounted on the same channel, if possible, A channel may
also be designated logical channel K of the program by the Job Description;
see chapter 10,

1012 Mount on Channel K

Allocate the number Ba to the tape whose tape reference letter is in
the 6 least significant bits of n, in internal code., If this tape
is not already available, instruct the operator to mount it if pos-
sible, on channel K of this program, where K is the most significant
octal digit of n. If the Tape is in the TAPE category, check its
title; if in the TAPE NEW category, write into section O the title
given in the job description; if in the TAPE COMMON category, leave
the tape untitled.

( 1,65 )




1013

S48.2
1014

1015

9.5/5 -

Mount Frce on Channel K

Allocate the number Ba to a free tape. If no free tape is available,
instruct the operator to mount one, if possible, on channel K of this
program, where K is the most significant octal digit of n.

Note that this extracode, as 1011, should be used only in very excep-
tional circumstances; normally all tapes required should be listed in
the job description, The operator will be informed whenever this
extracode is used and an installation may take action if it is used
overmuche

Other organizational Extracodes

Yrite Title & Search for Block 1

Write to section O of tape Ba the title stored in location S8 onwards,
overwriting any titlc that may be there. Inform the operator that
this has been done.

. Read Title or Tape Number

If S is even (least significant bit is 0), then store in locations
S onwards the title of tape Ba, i.ce that ocurrently in section O.

If S is odd (least significant bit is 1), then store in location S
the tape serial number of tape Ba.

In 1014 and 1015 S is taken as a half word address. The tape serial

number stored by 1015 will be in internal code, left justified, 8 characters
in length,

1016

1017

1020

1021

Unload and .Store

Rewind tape Ba and disengage the tepe mechanism on which it is mounted.

Instruct the operator to remove the tape, ensure that the correct
title is written on the spool, and store it for later use. If n £ 0,
the number of tape mechanisms reserved for the program is reduced by
Oonece

Free Tape
Overwrite the title on section O of tape Ba and return the tape to

the Supervisor as a Free tape for general use. If n £ 0 the number
of tape mechanisms reserved for the program is reduced by onee.

Release Tape
Delete tape Ba from the allocation of this program and make it avail~

able for another program, which must call for it by its corrcot title.

The tape is not freed and is not normally disengaged. If n # 0, the
number of tape mechanisms reserved for the program is reduced by onee

Free Mechanisms

Reduce by n the number of tape mechanisms reserved for use by the
programs - .

(.65 )

i | -

e

[

- A S NN S S S S Y

_— = =

|

£

_J
|
|

1022

1023

1024

9.5/4

Re~number

Allocate the number n to the tape which was previously referred to
in this program as tape number bas

This enables a tape to be given a different number during & subrowtine
and then to have its original number restored at the end of the sub~ 5

Moﬁ&%bm. Note that in this instruction the tape number is ba and not
Qe )

How Long?

s’ = Mumber of 512-word sections available on tape Ba (excluding seo-
tion 0)s The number of sections available on a standard-length tape
is 4999, but this instruction may be of value if shorter tapes are
useds The tape will be rewound,

Where am I?

s’ =A; s¥ =W (0 <W < 514),

This instruction places the address of the next section (going for-
wards) on tape Ba in the first half-word of the specified full-word
address. After variable length transfers, the second half-word con~
tains the position in the section of the next word to be useds Afterxr
block transfers, the second half-word is zero.
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9,6 Specification of the Atlas One Inch Tape System

e Qto— Control

An Atlas installation may have as few as 8 one inch magnetic tape
mechanisms, or as many as 32. Bach mechanism is connected via one of eight
channels which can operate simultaneously, each channel controlling one

read, write, or serrch operation. Wind and rewind operations are autonomous
and need the channel only to initiate and, if required, to terminate them.

The layout of the control system depends on the individual instal-
ation, Vhen there are only 8 mechanisms, each mechanism has its own control
channel, TWhen there are more than 8 nechanisms, the 8 channels are grouped.
into 4 pairs and some or all of these pairs are adapted to control up to 8

mechanisms; any two of the mechanisms on one such pair of channels can then
operate simultaneously at any one time.

92642 The Tape Layout

The tape mechanism is the Ampex TM2, using one inch wide magnetic
tapes There are 16 tracks across the tape, used as follows:

12 information tracks
2 clock tracks
1 block-marker track

1 reference-marker track (for Tape Addressing
only)

Information is stored on tape in blocks or sections of 512 48-bit
words, followed by a 24-bit checksum, Yach section is preceded by a leading
block marker and a section address, and terminated by a trailing block mar-
ker and a zero address., Tapes are tested and pre-addressed by a special
run on the machine before they are put into use, and the fixed position of
addresses permits selective overwriting of sections. Checksums are of 24

bits with end-around carry; they are used to check the accuracy of all reading
and writing operations.,

A 48-bit word is represented by four lateral stripes of 12 infor-
mation bits, and g checksum by two stripes., Each 512-word section of infor-
mation contains 2050 stripes and has an average length of 5,46 inches, with
a gap of 2,3 inches between sections. Tapes are 3600 feet long and hold
5000 sections, or 2% million 48-bit words.

9,663 Performance

The normal tape speed is about 120 inches per second and there are
375 binary digits per inch on each tracke This gives an instantaneous trans-
fer rate of 90,000 6-bit characters per second, or one 48-bit Atlas word
every 89 microseconds. Allowing for the gaps between sections, the effective
transfer rate is about 64,000 characters per second. This is equivalent to
one 512-word section every 64 milliseconds, or one word every 125 microseconds,
on average. There are also fast wind and rewind operations at about 180
inches per second, and these are used for long searches along the tape.
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There are independent write and read heads, separated by a gap of
about .39 inches. Vhen not operating, the tape stops with the read head
roughly midway between sections, ready to read the next section address.

It is possible to read when the tape is moving either in the forward or re-

verse direction, but writing is only possible when the tape is moving for=
wards,

9,644 Safeguards

A program is held up if it attempts to read from or write ﬁm a block
of store which is involved in a magnetic tape transfer., The Supervisor may
then enter another program until the transfer is completed. .

If a magnetic tape block transfer cannot be initiated when it is
requested, it is placed in a queue, If the queue is already full the program
is held up.

A write-permit ring must be fitted to a reel of tape before that reel
can be written on. Tapes containing permanent information will not wm@m such
a ring, A write~inhibit switch is also provided on each smosmwwmsu which the
operator can use to isolate the tape. It is only possible ﬁm write on a tape
when the write~permit ring is on and the write current is switched omn.

The address of the relevant section on tape is checked before all
reading and writing operations, to make sure that the correct mmOdeﬁ is
used. The information in each section is checked by means of a 24-bit owmmwl
sum at the end of the section: this checksum is used to detect faulty writing
or reading, which cause the operation to be repeated under the control of the
Supervisor.

When a magnetic tape has useful information on it, a descriptive
title of that information is stored in block O of the tape. This is %5
addition to the tape serial number, which is permanently associated with the
tape and is unalterable by the user. This tape title can be up to 80 char-
acters long, though the Supervisor prints out only the first 30 oﬁmﬂ&o&mwmA
in operator messages. It is stored on tape in Atlas Internal Code with tab.
and multiple spaces (including tab, ) replaced by a single space; initial
spaces, tabs, full stops, and commas are ignored. Shifts are ignored through-
out the title. (see Chapter 10.)
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9.7 Orion Tapes

It is possible to read into Atlas tapes prepared on the I.C,.T. Orion
Computere. This is accomplished by the use of the following two extracodes.
P is a block address, and K an octal fraction, of the form P:0.K,

1046 Read Orion tape Ba forwards

A check is first made that tape Ba is in fact an Orion tape (if it
is, zero will have been read from the first bit of the first block
when the tape was mounted)s, Then, reading forwards, the next seo-
tion is read into store blocks P onwards., K & 1 blocks will be re-
served for the transfer - if this is not sufficient, the program will
be monitored. Up to 4096 words may be transferred, but there is no
automatic indication of the number of words actually read.

1048 Read Orion tape Ba backwards

This is very similar to 1046, the difference being that the first
word transferred is placed in the last word of block P 4 K and the
tape is read backwardse.

Some of the organizational instructions listed in section 9.5 may be
used with Orion tapes. These are given below.

1010 Mount

1007 Mount Next Reel of File

1012 Mount on Channel K

1015 Read Title or Tape Number

1016 Unload and Store

1020 Release Tape

1021 Tree Mechanisms

1022 Renumber

1023 How Long?

1024 Vhere am I?

The section number only will be given; the second half word

will be zero,.

The title read by the 1015 instruction will consist of up to ten
words separated by \u the words containing up to eight characters. The
characters will be letters, digits or full stop.

In the Job description (chapter 10), Orion tapes must be listed

under TAPE headings, and the title must be given in the form described for
the 1015 extracodes
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Chapter 10

PREPARING A COMPLETE PROGRAM

) This chapter explains the way in which a program, and the input
information it uses are prepared for running on Atlas.

10.1 Atlas Jobs

Bach run of a program on Atlas is known as a job; it may range from
a small job, for which there is no data outside the program itself, to a
large job requiring several batches of data, possibly erriving on different
media, e.gs punched cards and paper tape.

The various parts of a job may be submitted separately to the com=
puter each on one deck of cards or length of paper tape, or two or more parts
may be combined on a single deck or tape., In any case each part must be pro-
perly identified for the computer and for this purpose the concept of a
‘document’ has been introduced,
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10,2 Documents

A document is a self-contained section of information presented ocon-
tinuously to the computer through one input channel (but see also 10.10.3).
Typical examples of a document are a collection of data on a length of paper
tape or the program itself.

Fach document carries at its head suitable identifying information
as detailed in 10,3.1., The end of a document i1s indicated by an 'end of
dooument marker’ which usually consists of the echaracters ***Z on a new line,
or a 7, 8 punching in the first column of a new card which follows the last

record of information of the document,.

By means of the identifying information the Supervisor prepares a
list of documents as they are accepted in the store and it also keeps a list
of jobs for which further documents are awalted. A job may require several
documents and only when all these have been supplied can execution begin.

The Supervisor therefore checks the appearance of each document; when all
have been entered work on the job may commence. Documents for a job may thus
be fed to the computer in any order,
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10,3 Document Headings and Titles

Every document is preceded by the identifying information mentioned
above, This consists of a heading and the title of the document.

10031 Headings

The heading indicates which type of document follows and must be
one of a standard list. The most common types of heading are as follows:~

a) COMPILER (which is followed on the same line or card, after
one or more spaces, by the name of a program language )e
The document following this heading is a program in the
stated language. Available languages include Atlas Basic
Language (ABL), Extended Mercury Autocode (EMA), ALGOL and
HARTRAN (for Fortran).

For an Atlas Basic Language Program the heading will be

. COMPILER ABL

b) DATA

~ The document following consists of data required by a programe
c) JOB

The following document is a request to the computer to execute
a job and gives relevant facts about it.

The last type of document is called a ’job description”. It gives,
for example, a list of all other documents required for the job and a list
of output streams the program will produce., It is described in detail in
sections 10.4, 10.5 and 10.6 belows,

10.5.2 Titles

The title of a document consists of one line (or one punched card)
immediately following the heading., It may be composed of any combination of
characters obeying the rules of section 10.3.5 below, The prime consideration
is, however, that it should be unique among all the documents stored in the
computer at the same time. This is obviously made essential by the time=-
sharing facilities of Atlas, to avoid confusion betireen documents intended
for different Jjobss.

A document will thus usually take one of three forms exemplified by
the following, the second line of each document being its title:-

i

JOB COMPILER ABL DATA

F6479,SMITH;I.C.Ts| {F1, SURVEY PROGRAM F6479 BEETLE SURVEY
(Jdob Description (Program) (Data)
.**%N. *%*N R %7

Job Description Program Document Data Document
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10, 3.,3 Rules for Title Preparation

Besides being unique document titles must obey the following rules:-

a) The title must begin with an identification of the person or ore-
ganization which originated the document: normally this will take
the form of an account number or name. For example, documents
prepared for the I.C.T. Atlas Computing Service are identified
by a letter F followed by an account number.

b) The number of characters must not exceed 80,

c) 'Backspace’ must not be used.

d) A title must not contain three successive asterisks (***).

e) Titles must not begin with the word END or the word TAPE.

Furthermore:

a) The characters of a title are read in and stored in Supervisor
records in Atlas internal code in the normal way, but the shift

characters, 04, 05, 06, 07 are subsequently removed. This means
for example that on the Flexowriter the titles

ﬁ Tape u ,

1 TAPE 3

and
are identical. For the same reason a length of run-out appearing
on tape in the midst of a title would not become part of the title.

b) Any number of consecutive spaces and tabs are stored as one space.

c) Erases do not become part of the title.

d) Initial commas, spaces and full stops are ignored.

Doouments used in the same job need not have related titles.

The job title itself normally contains the name and abbreviated
address for the return of the results, but this is not necessary in the titles
of data and program documentss

If necessary -the title of a data document or job description (but
not a program document) may be on the same line, or card, as the heading,
provided sufficient room remains to accommodate all the title on that line or

card, In this case the heading and title must be separated by ‘comma’,
'space’ (cne or more), or "tab’.
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1044 The Input and Output Sections of the Job Description

After the heading and title a job description is divided into
various sections each one describing a particular aspect of the job, €ege in=-
put documents, store used and so on. These sections may be assembled in any
Mmmwwmwmm;mwm dealt with individually below in sections 10.4.1, 10.4.2, 10.6,

. O. L ]

104441 The Input Section

This section begins with the word
INPUT

which is followed by the titles of the data documents used in the job, each
preceded by the number by which the program refers to them. These numbers
must be in the range O to 15. The program document itself usually is given
number 0, but is in fact always taken to be the lowest numbered data document.
Thus, if a program operates on two data documents which it refers to as in=-
puts one and two respectively, the job description would contain

INPUT :
0 (Title of Program
1 (Title of Data 1

2 (Title of Data mW

To take a concrete example:-

INPUT

0 ™, SURVEY PROGRAM

1 F6479/2 BEETLE SURVEY DATA/62
2 F6479 BEETLE POPULATION 1961

The data document "F6479/2 BEETLE SURVEY DATA/62" could then be selected by
the programmer by the instruction

1050 0 0 1

Data may be placed on the same tape as the program, where it becomes
a part of the lowest numbered input stream. With an ABL program such data
must come between the enter directive and the end of document marker that ter-
minated the program stream. If the 1050 extracode is not used to select a
given input stream, the lowest numbered stream is assumed and one obtains the
data which followed the program.

The input section may also contain a reference to a magnetioc tape on
which an especially large document has previously been stored. This way of
handling large amounts of input is explained in section 10.12.1.

104442 The Output Section

This sention of the job description specifies the type of peripherals
to be used for oubput. Possible types of equipment are:-

LINE FRINTER
SEVEN HOLE PUNCH
CARDS

FIVE HOLE PUNCH
ANY

TAPE

(1.65 )
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Here CARDS means the card punche Zach Atlas installation will
specify which types of equipment may be used for output ANY e.ge. ANY may pro-
duoe output on LINE PRINTER or SEV.N HOLE PUNCH. TAPE is used when a private
magnetic tape is called for to hold an especially large amount of output
Am®0 ;—OQA Moﬁv.-

The output section begins with the word
CUTPUT

which is followed by a list of output mechanisms, each preceded by a pro=-
grammer's number in the range O to 15, For example one might have

OUTPUT

2 ANY

1 CARDS

0 LINE PRINTER

In this case, in order to send output to the card punch, the programmer would
first have to select this form of output by the instruction

1060 0 0 1

A request will be made to the operator to mount speocial stationery
for a given output stream if an asterisk is placed in front of the word LINE
PRINTER, Thus if output stream 3 is to be printed on special stationery,
the output section should contain

*LINE PRINTER m LINES

The type of equipment should normally be followed by a limit on the
amount of output, specified as so many lines, One line is the output pro-
duced by one use of the 1065 (end current record) or the 1067 (output one
record) extracodes. Thus one line means one printed or blank line on 5 or 7
track tape and on the line printer, or one punched card. One writes

OUTPUT
0 LINE PRINTER m LINES

The maximum amount of output may also be specified as n BLOCKS. A
block contains 4096 characters. The number of characters allowed for must
in general be larger than the number actually printed or punched. On the
average each line output to punched paper tape or line printer requires an
additional six characters (the maximum possible is 8) to be allowed fore
Exactly 8 additional characters must be allowed for to punch one card (meking
88 all told). Furthermore each use of 1065 (end this record) to produce a
blank line generatés 8 characters %o be held in the output well.

If the number of blocks is omitted, one block only is allotted, and
if the whole output section is omitted

oUTPUT
0 ANY 1 BLOCK

is understood.

( 165 )

_— NN ..

= ==

| g

=

[

10.4/3

1044¢3 Output : General Notes

a) Output O Output O is used by the Supervisor and some compilers,
but 1s still available for normal output from the programe. It is
on this output that such information as the number of instructions
done in compiling and executing the program, the number of store
blocks in use when the program ended, the number of blocks accum=
ulated for each 'stream’ and other such items are printed, It is

also used for fault information if the program goes wronge

If no output 0 is mentioned in the output section of the job des=-
cription
0 ANY 1

is assumed.,

BLOCK

mHBHHWHH% if no output stream is selected by the 1060 ‘select out-
put n° extracode, any subsequent output will go to output O.

b) Atlas can readily accept two or more streams of output from a
program for the same type of equipment, even though only one such
equipment may exist. The streams are accumulated independently
within the computer and eventually output one af'ter another.

In fact all output is accumulated and none will be printed until
all computing has ceased unless the extracode

10741 Break output n

is useds In this ocase all of the output stream n accumulated so
far will be sent to the peripherals.

In either case the output information with programmer’s number n
will always be preceded by

Supervisory Number / Date. Time
OUTLPUT n
(Title of Job)

The last line output gives the number of blocks sent to that
output.
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10.5 A Complete Job Description

We are now in a position to give an example of a complete job des-
oription and for the sake of illustration we include the documents of the jobe.

JOB :

Fe4, J. Smith, I.C.T. London, METALS Jdob Title
INPUT

0 F64, ANALYSIS PROGRAM Program Title

1 F64/A, IRON CONTENT
2 F64/B, COPPER CONIENT

OUTPUT

Datea Tapes

0 LINE PRINTER output
1 SEVEN HOLE PUNCH 3 BLOCKS streams

* % g End~of~-tape marker

Job Description

DATA
F64/B, COPPER CONIENT

COMPILER ABL
F64, ANALYSIS PROGRAM

DATA
F64/A, IRON CONTENT

o e o o e o o e o ey o

(Program) (Data) (Data)
X% % g ¥ %%y ¥ %% g
Program Document Data 1 Data 2
( 1.65)

10.6/1

10.6 The Magnetic Tape Section of the Job Description

Magnetic fapes are used with Atlas in two ways. Firstly, they
are used by the Supervisor for such purposes as storing input and output,
These are called System Tapes, and under normal circumstances need not con~
cern the programmer at all. Their operation is quite automatic (see also
section 10,1243 )

Secondly, the programmer may use magnetic tapes in his program
either:

a) For private input and output purposes
or -
b) by magnetic tape extracodes.

The use of magnetic tapes for private input and output purposes
will normally only be necessary if there is e very large amount of input
or output. Full deteils of the way in which such tapes are employed are
given in section 10.12.

The most common use of magnetic tapes is by extracodes within mww
program. The tapes required may be mounted on a tape mechanism (a ‘deck”)
before running the program or during the actual execution.

The tapes mounted before the job begins must be listed in the job
description. Normally the tupes that are to be mounted while the program
is rumning are also listed in the job description. However, in programs
which require a not-easily-predicted number of tapes it is possible to get
topes mounted which are not listed in the job description. (Sections 10,647
and 10,6,2. show how to list tapes in the job description. The extracodes
for mounting tapes are described in Chapter 9.)

Full information on magnetic tapes oan be found in chapter 9. How-
ever, for the sake of completeness some of the relevant facts are repeated
heree

a) Information is stored on magnetic tapes in blocks of 512 48~bit
wordss,

b) The first block is known as block 0, and is not available to
the programmer. Block O contains the serial number of the tape,
and the title if the tape has one. The title of the bape must
obey the rules of document titles given in 10.3.2 but also, if
the tape serial number is not listed in the job desoription
along with the tape title, the first 30 characters of the %itle
nust identify the tape uniquely, Only those 30 characters are
printed by the Supervisor when calling for the tape, but up to
80 characters are stored and checked.

¢c) In preparation for use each tape is mounted on a tape deck by
an operstor who receives instructions for the purpose from the
Supervisor., 'hen mounted, each tape is positioned by the Super<
visor at the beginning of block 1, the first block available
for storing information,
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10,6,2 Single Tapes

Each tape required for a job is specified in the job description by
2 lines of printing:~ a heading, and a desoription. The heading is one of
threet -

TAPE - a tape belonging to the user and
already having a title;

TAPE NEW - An untitled tape, not previously
belonging to the user, to be titled
and kept when the job is over;

TAPE COMNMON - an untitled working tape to be retained
by the system when the job is over.

The description consists basically of the vwomamaamwsm number (in
the range O to 99), the tape serial number (preceded by *) and the title of
the tapes

o1  ¥F3699  F1000,  LONDON SALES, 1963

This format applies with headings TAPE and TAPE NEW. That for
TAPE COMMON is described later in this seotion.

The programmer’s number, 21 in the above example, is the number by
which the tape will be referred to in the program. If the tape is not re-
quired to be mounted before the job begins, but rather will be -called for in
the course of execution by a "mount" instruction (see Chapter 9), the pro-
grammer’s number must be replaced by a "tape reference letter™ consisting of
a single letter:

D  *F3700  F1000, LIVERPOOL SALES, 1962

The mount instruction will then refer to the tape by its tape re-
ference letter and assign to it a programmer’s number, In the example Just
given the tape title will consist of the 28 characters starting with F1000
and ending with 1962 (i.e., the two double spaces will have been replaced by
single space).

The tape serial number, F3699 in the first example, is permanently
associated with the tape. If possible, the Supervisor will call for the tape
by its serial number, under which the tapes are filed; the tape number should
therefore be included when possible even when its inclusion is not made oblig-
atory by a particular Atlas instellation. If it is omitted, the * is omitted
alsos

Thus in the example
19 T9824, WOLVERHAMPTON SALES; 1962

the title is the sequence of 31 characters starting with T and ending with 2.
The title in the description is the complete title stored in bloek

0 of the tape. Under a TAPE heading, this will be used to check that the cor-
rect tape has been mounted; under TAPE NEW, the title will be written to block
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G when the tape is mounted. In either case if the tape serial number is ab-
sent the Supervisor refers to the tape by the first 30 characters of its title.

The description for TAPE COMMON consists of a programmer’s number or
tape reference letter only.

TAPE COMMON
36

M1 the programmer’s nmumbers and tape references in the job descrip-
tion must, of course, be differents A programmer’'s number must lie in the
range 0 to 99 inclusive; a tape reference can be any letter.

The description may refer to logical channel K of the program; the
effect is the same as in extracodes 1012 and 1013, This is done by adding
K to the programmer’s numbers

Thus:
.5 #*P3699 000 LONDON S:LES

would request that the tape be mounted on a ‘channel’ which can then be re-
ferred to in the program as charmel 5. Tapes on different channels can be
written to or read from simultaneously. The extracodes 1016 and 1012/1013
allow further tapes to be mounted on the same chamnel, (see Chapter %)

If a tape in the TAPE category requires file protection, i.e. 1o
write permit ring and/or no write current, an asterisk should be written
immediately before the description:

TAPE
*9 *F3002 1002 PARIS SALES

With file protection block O cannot be written to, so it will not
be possible to change the title of such a tapes. The program will pe moni=-
tored if the 1014 (change title) extracode is used on a tape with file pro-
tection.

10e6e2 I;Em

A collection of information may extend over several tapes although
the programmer may wish to treat it as a single unite Such a collection of
tapes is called a file and only one of the tapes needs to be mounted at any
one time. Each tape of a file is specified in the Job Description by a mod-
ified tape heading as follows:

TAPE/m
n (tape serial number) (Title of %ape)

where m is the number of the tape within the file, counting from 1 upwards.
The progremmer’s number n will be the same for 211 m of this file. The final
tape of the file is entered as

TAPE/m END
n (tape serial number) (Title of tape)

1
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For example, suppose a file of information extends over three m i
- pos i agnetio tapes
which have respectively as serial numbers and titles inblock O = 4

Q1432 012 BIRMINGHAM SALES
Q1003 F012 LCNDON SALES
Q1100 T™O012 MANCHESTER SALES

These would be referred to in the Job Description as

TAPE/4

3 *Q1432 F012  BIRMINGHAM SALES
TAPE/2

3 *Q1003 1012 LONDON SALES
TAPE/3 END

3 *01100 F1012 MANCHESTER SALES

These tapes would then form file 3. The Birmingham tape alone would
be mounted and allotted programmer’s number 3, i.e. the same as the file num-
ber, before the job begins.

The remaining tapes are mounted as required by use of the extracode
i.uo.w (mount next reel of file Ba and allocate number n to it)s The tape sec-
tions on the second and subsequent reels are not numbered consecutively from
the preceding reel, but start again at section 1,

106,353 Deck Allotment E

As gtated sbove the first tape of every file and each single tape
that is given a programmer’s number in the job description, will be mounted
on separate decks before the start of the job. These decks will then be
available to the programmer throughout the course of the job. He can by
extracodes cause any of the original tapes to be unloaded and new ones, glven
a tape reference in the job description, to be mounted in their placee.

] If however, at some stage in thc program he requires more decks than
will be sllocated to him in this fashion, he must mention the number he will
need in the job description. This is done by writing:=-

DECKS 4

where d is the maximum number of mechanisms that willbe in use at any one

time., Thus a programmer requiring 3 tapes to be mounted at some stage in the
program but only 1 at the beginning, would give the single +tape a @H.omu.maémuxm
number, give the other 2 tapes a tape reference and put in his Job Description:-

DECKS 3

(¢1aE5%)
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107 Time Estimates for a Job

10e7»1 Computing Time -

Since each program on Atlas will normally be time sharing with -
others there can be no direct control of an individuel program by an operator.
Thus, there is no means by which an operator may tell if a f aulty program has
entered an infinite loop and is thereby wasting machine time.

To overcome this problem a time limit for a program is placed in
the job description and if the program exceeds this 1limit it is stopped by

the computers

The limit appears in the job description asi=
COMPUTING p.q SECONDS (or MINUTES, or HOURS)

where p.q is a decimal number. This time is Ffound by allowing two Bwodn.v...
seconds to each instruction obeyed and adding to this the expected compiling
times The ABL compiler obeys 1500 to 1700 instructions per instruction com-

HH..-HOQ..
Alternatively the limit on computing time mey be specified as

COMPUTING m INSTRUCTIONS

but one 'instruction’ in this context means one instruction interrupt, equal

to 2048 basic instructions obeyed. In fact the Supervisor actually times the
progran in terms of these units of 2048 instructions. Conversion from esti=
mates given in terms of seconds, minutes or hours is made on the basis of 256
"interrupts’ per second. Furthermore each multiplication instruction is
counted as 2 instructions and each division instruction as 4.

ee million instructions,

For example a program reguiring at most thr
would have the entry

and having a compiling time of one and a half seconds

COMPUTING 7.5 SECONDS

or
COMPUTING 1832 INSTRUCTIONS

ss than 20 seconds this entry may be

If the computing time is le
Tn this cege a standard allow=

omitted completely from the job description.
ance of 20 seconds is made (5120 instruction interrupts)e

10,72 Execution Time

If a program uses nagnetic tapes it may be held up at some stage
while a block of information is brought from tape to store, a time of 64
milliseconds. This wailt can be eliminated in many cases by calling for a
block 64 m.s. before it is needed, or by using a sufficiently large variable
length transfer buffer or by resorting to branching, Some tape walting
time, however, mey be inevitable and if it is likely to occur it must be

ghown in the job description.
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This is done by the heading:~
EXECUTION p.q SECONDS (or MINUISIS or HOURS)
where the time estimete is this case is found by adding an upper limit for
the tape waiting time to the COMPUTING time.
For example, if the program quoted in 10.7.1 above was expected to
be held up at most 200 times the job desoription would include:-
COMPUT'ING 7.5 SECOIDS
EXECUTION 20.3 SECONDS

If the EXECUTION section is omitted for the job desoription the execution
time is taken to be the same as the computing time.

( 1.65 )
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10,8 Store Allocation

An estimate of the amount of store needed by the program is also
required by Atlas to prevent a faulty program from monopolising the store
by producing a large amount of useless information. This is done by the
job description entry

STORE s BLOCKS

where s is the maximum number of 512 word blocks used by the program at any

one time, No distinction is made between core and drum store. The word
YBLOCKS" may be omitted if desired.

This section may be omitted, if the store requirement is less than
32 blocks, in which case 32 blocks will be allocated and charged fore If
the estimate for store is exceeded at any time the program is stopped by
the computers One extra block should be allowed for each input and output
stream. The blocks used by the compiler are not counted unless the com—
puter is retained in the main store af‘ter the program is entered.
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—,. 10.10/4
W
ﬁ_ |
10,9 Job Desoription Format ; 10,40
| & . Composite Documents
10,91 Order of Sechbions = _—
; 10,101 Job Description Combined with Program
Separate seotions of the job description may be listed in any order. Al g ,
For instance the OUTPUT section could precede the INPUT section, STORE mw‘ 3] A job description may be combined with a program to form one com-
could be followed by COMPUTING. However, to make it easier to read it is - posite document. In this case the last item of the job description will be
perhaps advisable to keep to a fixed order, for example the order in which followed, not by an end of tape marker ( "Nv but by the program headingi«
the sections have been introduced. That is:- gw ﬁ COMPILER (Program Lar ge)
INPUT . . :
OUTPUT | and then by the program itself. No further title will pe necessary Since
MAGNATIC TAPES (this is not an actual section heading) B — the composite document takes the title of the job description. This will
DECKS dvf be the usual form taken be small programs which are only run oncee.
COMPUTING A _
EXECUTION u | ﬂ If this procedure is adopted, no input zero is mentioned in the INPUT
STORE | section of the job description and the computer will compile and execute
= the program immediately following the job description. If there are no
10,9.2 Case Changes ﬂ ,,,, n separate data documents the INPUT section may be omitted completely.
Throughout this chapter the sections of the job description have ﬁ_ m,ﬁ, The examples given below illustrate these facilities.
been written in capital or upper case letters since these are common to - ‘
all forms of input., Changes of case are ignored however, and if the job _ Example 1
description is on seven-hole tape, lower case letters could be used well. ﬁ “
. _ g JOB DATA
10.9. & Backspace i F196, J. BLOGGS: NUMBER FREQUENCY F196~TABULATED DATA
: Bl
Throughout the job description ‘backspace’ is an illegal character, ﬁm i g Mzwwwmlebw B T
. ULATED D! ——————
E I @ QUTPUT o
;i 0 LINE PRINTER -
E - COMPILER ABL e
,__ —— — o - - =
il m —————— N
g W,,_, g, o %%%N
o i o
. u..:..wN
ﬂ | —‘ Job Description/Program Data Document
I

In this example the job required one other data dooument so the
INPUT section must be included.

-l

Example 2

o
e

JOB
F324/1, W, BROWN, FERRANTI: PRIME NUMBERS

OUTPUT

0 LINS PRINTZR

1 CARDS 2 BLOCKS
COMPILER ABL

—
w7

o e P sm. wm a . S

qR A

( 1465, 9
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Here no further information is required and the INPUT section has
been omitted.

10,10,2 Job Description Combined with Data Document

It is also possible to combine the job description with a data
document., This is particularly useful when the same program is to be run
more than once, using different data each time, In this case the INPUT
seotion of the job description must include:~

SELF = n

where n is the programmer’s number for the data which follows on the some
document., The program itself is specified as the lowest numbered input
stream, in the same way as when the job desoription is a separate dvoument,
and the last item of the job description is followed by the heading

DATA
and then the data itself, No title is needed to identify the data.

For example, consider a wage calculation carried out each month
using one fixed set of data, say a list of P.A.Y.BE. codes and a second set
of data consisting of a list of hours worked by each member of the staff.
The second set of data would, of course, vary from month to month and could
be oombined with the job description while using the same program and P.A.Y.He
code tapes.

The progrem and data documents would be:~

COMPILER ABL DATA
FO00, WAGZ CALCULATION F900, P.A.Y.E. CODES

- o o s

(Program)

g o e oo

(Data)

woice 7 ERESEXS 7,

The job desoription could then be combined with the second dats document
thus:~

JOB
F900, J., SMITH LTD: WAGES OCTOBER 1964

INPUT

0 F900, WAGE CALCULATION
1 F900, P.A.Y,E, CODES
SELF = 2

OUTPUT
0 LINE PRINTER 50000 LINES
1 CARDS 2000 LINES

DATA

- o= o o
- oy e e

(Data)

9 s e on w0 0

EAEA 7
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10410.3 Data Files

It may be easier, for the purposes of some programs, to #ﬂmmd several
distinct paper tapes or stacks of cards as e single data ‘document’s Such ]
a combination is called a data file. Each separate document is given a modi-
fied data heading of the form

DATA/m

where m is the number of the document within the file. bHH.@mocBws&m Ccon=
posing the file have the same title and each is cended by a {yyw.msmlowxﬁmwm
marker, or a 7, 8 card punching. The last member of such a series must
have the heading:-

DATA/m END
These documents may then be fed to the computer in any order and on any wwwwu
pherals and the computer will combine them as required. In the INPUT seotion

of the job description they will be referred to as one document with the
title which each of them bears.

For example, if the data called U21, IRON CONTENT is on two distinct
paper tapes these may be headed as follows:=

DATA/1
U21, IRON CONTENT

DAT/2 END
U241, IRON CONTENT

(First part (Second part
of data) of data)
wny sy

If the programmer wishes to refer to the file as input two the INPUT section
of the job description will contain:-

2 U21, IRON CONTENT
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10,11 Tape and Card Markers

So far in this chapter only the marker #*%7 and the 7, 8 punching
have been considered as an end to a document. These are in fact the most
common markers but there are others which are dealt with below.

On punched tape all the markers consist of #5% pollowed by a single
letter. On cards *** is not acceptable, and is replaced by punching the
7 and 8 positions in the first column of the card and the letter in the last
column. The other 78 columns can contain anything at all. If the last
column is blank, 7, 8C is assumed.

10.11.1 The Tape Markers ***7, C, T and A.

a) ***7 indicates not only the end of a document but effectively
also the physical end of the tape. The peripheral equipment
concerned is disengaged by the computer and when re-engaged by
the operator a new document will be read.

b) ***C indicates that the end of the current document has been
reached but that another follows on the same paper tape. The
end of the document is noted by the computer and reading is con-
tinued for the next document without interruption.

¢) ***T indicates a temporary stop. When this marker is encountered
the peripheral oquipment is disengaged by the computer and when
next engaged by the operator a continuation of the same document
is reads Thus, if a document consists of two tapes the first
part cen be ended with a ***T, When this has been fed to the com-=
puter the second part is read by the same peripheral with no doc~
ument heading and the computer will treat the two parts as one
document.,

If the document is data it is better to use the data file system
given in 410.,10,3 since the parts may then be fed to the computer
in any order, on any peripheral.

d) ***A is used only by a machine operator and is an instruction
to the computer to abandon the previous incomplete document and
disengage the equipment, It is required if part of a document
is damaged before input is complete and the operator requires
the computer to disregard the information it has alreedy re-
ceived.,

10.441.2 The Binary Tape Markers *¥*B, T and F

Each of these markers indicates that a binary tape follows.

a) ***B, fjhen this marker is encountered the computer reads the in-
formation following on the same document in binary, instead of
internal code, to the physical end of the tape. There is no test
for end of tape markers. The last 2 or 4 characters from a paper
tape read in this fashion will be overwritten in the store by the
12 bit character 0707 (octal), which replaces any spurious char
acters generated as the end of the tape passes through the rea-
der (this does not apply to punched cards e
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b) ***F causes the mechanism to be disengaged. When it is next
engaged by the operator the new paper tape is read to its phy-
sical end in binary. Thus ##%P combines the effects of ***T
and * e Be

o) ***E causes the input following on the same tape to be read in
binary but a check is made for “**A, Z or C. When one of these
is encountered, binary reading ceases and the appropriate action
is taken. If the end of a reel of tape is encountered after HERE
and before any of these *** sequences, the last 2 or 4 characters
on the tape will be denoted by the 12 bit character 0707 (octal);
the next tape will then be read as a continuation of the same
binary document. When ***A, 7 or C is encountered, it is itself
stored in binary. On cards following 7,8E a card bearing 7,84,

Z or C is also stored in binary.

Note that if it is required to read to the physical end of a 7-track
tape it is necessary to precede the ***B, E or F by “**P, as described be-
low, If this is not done the tape may be rejected because of a spurious tape
parity fault when the end of tape passes through the tape reader.

The marker “**B can also be used to read a fixed number of characters
in binary. This is done by prefixing the marker by *n thus:=

ta  ateutcate

k)

where n is the number of characters to be read. When the n tape or card
characters have been read and stored, reading continues in internal code.

When reading punched cards an alternative way of causing the card
to be read in binary is available, If the first column of a card is a stan-
dard code the contents of the card are converted to internal codes If the
first column is not a standard code the card is assumed to be in binary and
is stored as such., Naturally, after a 7,8 B, E or F has been read all cards
are t aken as binary regardless of their first column.

10441+ 3 The Tape Marker “*“P

When reading 7-track paper tape in internal code or in binary the
Supervisor normally checks the parity of each character (an odd number of
holes for correct parity) and rejects the document if a character with wrong
parity (blank tape for mxmamwmv is encountered. This parity checking may
be suppressed by punching ***P, but it will be restored again at the end of
the given document, If the input is binary and ““%P has been punched, wrong
parity characters will be recorded as punched, but if the input is internal
code they will be replaced by the fault character 7.7 (inner set).

Note that to suppress parity checking on binary input it is neces-
sary for ***P to appear before ***B, E or F; ESD gfter **¥B, E or F will
not be recognised.

10.11e4 Card Markers

B A

The same markers are available for use with cards, but with re=
placed by a 7,8 punching in the first column of the card and with the letter
in the last column.
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