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Preface

This manual contains a comprehensive description of the 1.C.T. 2501 Cassette Tape System, which is
available for attachment to 1901/2/3 central processors. The manual is a reference document for
current users of cassette tape and gives an introduction to the 1.C.T. 2501 Cassette Tape System for
potential users.

Part 1 contains general information on cassette tape. The hardware of the I.C.T. 2501 Cassette Tape
System is described in Part 2. Part 3 describes programming for cassette tape at Executive level.

For details of cassette tape software, in particular the Cassette Tape Housekeeping package, reference
should be made to Part 4. A brief description of the maintenance of cassette tape files and of the care
and handling of tape cassettes is given in Part 5.

The use of operating systems other than Executive has not been considered in this manual. Where
another operating system is being used, reference should be made to the appropriate manual dealing
with the system.

This manual, together with the Magnetic Tape manual, replaces the 1.C.T. publications Programming for
Magnetic Tape and Volume III of the 1.C.T. 1900 Series System Manual.

The major new information contained in this manual consists of descriptions of the 2501 Cassette Tape
System hardware, library programs for cassette tape, and general systems information, including
data security.
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Chapter 1 General introduction to cassette tape

Cassette tape has been-developed as a medium for storing data and programs in smaller I.C.T. 1900
Series computer, installations, The cassette tape system is based upon conventional magnetic tape
systems, and can be used to serve the same purposes. These purposes include the storage of permanent
data, the storage and manipulation of computer programs, the interim storage of temporary data, and
working storage during a computer run.

Cassette tape systems are easy both to install and to use, and are relatively inexpensive.

WHY CASSETTE TAPE?

A cassette tape system will extend the storage capacity of small installations. The capabilities and
advantages of cassette tape are illustrated by the following points:

1 A single cassette tape can hold approximately 1 million characters, and each tape unit holds four
tape cassettes.

2 Data can be transferred to or from cassette tape at an average rate of 10 thousand characters a
second.

3  Tape cassettes may be used repeatedly, obsolete data being erased and new data recorded.
4  Data on cassette tape may be preserved indefinitely.

5 Record length and block length on cassette tape are flexible, and by increasing block length (though
at the expense of simplicity) the capacity of a cassette can be increased.

Cassette tape stations (like magnetic tape decks) are termed fast peripherals in contrast to punched
card and paper tape devices which are known as slow (or basic) peripherals. Where an installation contains
both fast and slow peripherals, the slow peripherals will serve as true input/output devices, and the
fast peripherals as backing store. A cassette tape, used as backing store, will hold images of areas

of core store that may be reconstructed by reading the tape.

Magnetic storage devices {magnetic tape, cassette tape and direct access media) have effectively
replaced punched cards and paper tape as means of storing programs and data files. Cassette tape
units are especially effective in small 1900 installations which contain no other form of magnetic back-
ing store, since they will considerably increase the storage capacity. They are less expensive than a
high speed card reader, and yet are ten times as fast. Cassette tape loops are a convenient length for
accommodating average size files.

INTRODUCTION TO CASSETTE TAPE HARDWARE

A cassette tape unif contains four cassette tape srations. One cassette, containing a continuous loop of
magnetic tape, can be mounted at each of the four stations. A tape station consists of a drive mechanism
which moves the tape, read/write heads which perform the transfer of data to and from the tape, and a
brake section which decelerates the tape to rest after a data transfer has taken place.

When a transfer of data at the tape is required, the drive mechanism will draw tape from the bottom
of the cassette. The tape passes over the read/write head assembly, which will either read data from
the tape or write data to the tape, and re-enters the cassette at the top. Transfers of data will not take
place until the tape is moving at the correct speed, and as soon as the transfer is completed, the tape
will be brought to rest by the brake section.

4092 (5.68)
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PHYSICAL FEATURES OF CASSETTE TAPE

The magnetic tape used in cassettes is similar to that used on tape recorders but is of a much higher
quality. The tape must be of the best quality because data is stored at such a high density that even
the smallest flaw might prevent accurate recording.

Magnetic tape consist of a flexible plastic base coated with a binding medium containing microscopic
particles of iron oxide; recording of data occurs in this ferromagnetic coating. The tape is 1 inch wide
(2.54 cms) and 0.0011 inches thick (0.28 mm); it is stored in a continuous loop approximately 200 feet
long (60.96 meters), the ends being joined in a splice. The loop is loosely stored in a cassette which
is 18.1 inches tall, 12.9 inches wide and 1.4 inches deep.

READING AND WRITING DATA

Transfer of data from core store to magnetic or cassette tape is termed writing and the transfer of
data from tape to core store is called reading. Where writing occurs, any previous recording on the
tape is erased, but a tape may be read as often as required and the information on it remains un-
affected.

Recording mode

Cassette tape is eight-track magnetic tape, the tracks being numbered from 0 to 7. Data is recorded
on tape using combinations of '0’" and '1'; each digit ('0' or '1") is called a bit.

Data is recorded serially along cassette tape tracks using a non-return to zero (NRZ) method. On an
unused tape, the magnetic fields associated with the particles of iron oxide in the coating are randomly
orientated, giving no resultant magnetic field. An electrical pulse applied to wire coils in the write
heads will align the fields of the particles, giving a resultant field in one of two directions. When a
tape is travelling over the read/write head assembly at its correct speed, a '0' will be distinguished
from a '1' not by the direction of magnetization, but by the time elapsed in each case between two
successive reversals of magnetization. Thus, a period of 25 microseconds between reversals will
indicate a '1' and an interval of 83 microseconds, i.e. one third as long, will represent a '0' (see
Figure 1 on page 2).

Data is read from tape in a similar manner. The magnetized particles in the tape-coating will induce
a current in the coils of the read head. Any change in the direction of the current will lead eventually
to a positive out-going pulse, and the time between any two successive pulses will indicate whether
the bitisa '0’ or a '1'.

The rate and density of data writing in terms of the number of bits ('0’ or '1') depend on the data
content; that is, they are greater for a preponderance of zeros and smaller for a preponderance of
ones. There are 24 bits in an I.C.T. 1900 'word’', thus 24 changes in the direction of magnetization of
the tape coating will consitute one binary word. Alternatively, data can be regarded as a series of
characters, six bits representing one character and four characters making up one word.

Blocks of data

Information stored on cassette tape is organized into hlocks. Each block of data will contain between
0 and 512 words of data, and will be separated from neighbouring blocks by inter-block gaps and block
start markers (see the sections on Block start marker and Inter-block gap).

Block start marker

Following a write instruction, and when the tape has reached full speed, the cassette tape system con-
trol causes six zero characters to be written; these are collectively known as the bhlock start marker
(B.S.M.). Data characters are then written by copying areas of core store, true data being preceded
by characters containing the block sequence number and other information relevant to the program.
However, from the point of view of the tape system, these first characters are not distinguished from
ordinary data.
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Parity check

The last character of any block is followed by a pre-pariiy gap corresponding to a time interval of about
4.0 microseconds when the tape is moving at the correct speed. This gap precedes three check charac-
ters referred to as parity characters, which have been derived during the writing process; the block

is then complete. On reading and check reading the same checking system is employed, and if there is
any discrepancy between the new check characters aud those previously recorded, an error is signalled
to Executive and the information is rewritten or reread; an error is reported after a number of such
attempts are unsuccessful.

Physical features associated with writing data

A detailed description of cassette tape loops, cassettes and tape stations can be found in Chapter 2. In
this section the physical features of a cassette tape unit that influence the method of recording data will
be briefly discussed.

TAPE WINDOWS AND WINDOW DETECTORS

The length of a loop of cassette tape is approximately 200 feet. The junction completing the tape loop
is indicated by two transparent windows, one on either side of the join. All the tape apart from the
area between the windows is available for recording data. The windows are detected by means of lamps
and photo-transistors.

It can be seen in Figure 2, page 4, that the smaller window is detected first, and that it will coincide
with only one lamp at a time. When the shorter window is detected, writing or reading is suspended
untt] the larger window is detected. The larger window will coincide with both lamps at once, and indi-
cates the ulign point for the start of writing or reading of a track of data.

OVERLAP AREA

Data is recorded starting at the align point on track 0 of the tape loop and then serially along each
track in turn. Each time the align point is reached, Executive increases the track number by 1, and data
is recorded along the next track. When the beginning of track 7 is reached, Executive erases an

overlap area sufficient to hold one 20-word block and two 512-word blocks. Data is written to track 7
until the End-of-Tape is signalled, when writing may continue into the erased area at the beginning of

the track if necessary.

INTER-BLOCK GAP

When no transfer of data is taking place at a cassette tape, the tape is at rest, and so must be accele-
rated by the drive capstan to the correct speed before data can be written to or read from it. If the
tape is being written to, then as the tape accelerates the write head will erase any unwanted data,
leaving a length of tape with no reversals in direction of magnetization, i.e. no data content. A block
of data is then written obeying one write instruction, after which the tape decelerates back to rest,
leaving another gap. For the next block of data to be written the same process is repeated. So, be-
tween any two data blocks there is an inter-block gap. When a tape is mounted at a station, the read
heads and the write heads will be positioned over such a gap whilst there is no transfer of data con-
cerning the tape in progress.

BLOCK SEQUENCE WORD

The cassette tape system does not have any backspace facilities, and so to erase and rewrite a block
of data which is doubtfully written will be extremely time-consaming. All blocks written on cassette
tape are preceded by a block sequence word, which is a special word written by Executive as Word
'-1' of the block. Each block is assigned a block sequence number which is held in the block sequence
word. Executive makes use of this number to ensure that correctly written blocks of data are read
and incorrect ones ignored.

In addition, the first bit of the block sequence word is used to signify the type of block following.
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LAYOUT OF A DATA FILE ON CASSETTE TAPE

The layout of a data file on cassette tape is illustrated in Figure 3. Each of the different parts of the
file is described briefly below. Fuller details are to be found in Chapter 3.

Header Label

The Header Label is the very first block recorded on a tape. It provides, amongst other information,
the name of the file, the date written and the retention period. The Header Label data is used to ensure
that the correct tapes are processed and that tapes containing information to be retained are not over-
written.

Qualifier block

This block can be between five and twenty words long, and will generally contain information identifying
the kinds of data blocks to follow. A qualifier block will be preceded by a block sequence number having
'1" as the first bit. The combination of the block sequence word and the qualifier block is termed a
sentinel.

Trailer Label

The Trailer Label is the last block recorded on a cassette tape, and indicates either that information
in the file is ended or that the file is continued on another cassette. A Trailer Label satisfies the
definition of a sentinel, but the term 'label’ is used to conform with universal standards.

Guard Block

After the Trailer Label has been written to tape, a Close File or an Align instruction must be given,
and this will cause Executive to write a Guard Block. This block enables files to be extended without
using lengthy routines for aligning the tape.

Data blocks
Data blocks are laid out on cassette tape tracks in the serial pattern:
Inter -block Gap/Data Block/Inter-block Gap/Data Block/......

A count of the number of data blocks processed is usually accumulated and recorded in the Trailer
Label. When reading the tape, the count is used to check that the correct number of blocks has been
read.

The block sequence word of a data block will be positive, i.e. Bit 0 of the word will be set to 0.

Records

The basic unit of data for transfer to or from cassette tape is the block, but each block may contain
one or more records. A record will comprise an integral number of words between two and 512. (A
block containing more than one record must still conform to the limitations imposed upon block size.)

4092 (5.68) 7
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Figure 4 The 2501 Cassette Tape Unit
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Chapter 2 |.C.T. 2501 cassette tape system

This chapter describes the hardware of the 1.C.T. 2501 Cassette Tape System. Any effects which the
physical operation of the system have on the layout of data on a cassette tape are described in Chapter 1.

CASSETTE TAPE UNIT

The I.C.T. 2501 Cassette Tape System consists of a rupe unit such as that shown in Figure 4 opposite.

In each unit there are four independent tape-handling stations but there is only one data transfer
channel. Therefore, reading and writing can be carried out at only one station at a time. However,

tape alignment can take place at three stations at once whilst data is being written or read at the fourth.

CASSETTE TAPE STATION

There are four identical tape stations in every cassette unit. Each station comprises a drive capstan,
read and write heads, window detectors, tape guidance, and a corresponding cassette. A cassette in
place at a tape station is shown in Figure 5 on page 12.

Tape loop and tape cassette

The continuous loop of cassette tape is stored and used in a cassette, and during storage a removable
dust cover ensure that the tape is completely enclosed, including the short lengths which pass outside
the cassette itself. During reading or writing operations, the tape enters the cassette at the upper end,
and falls in a manner apparently random but in fact determined by the speed of input, the influence of
gravity and the curved boundary of the cassette's inner compartment. The sides of the compartment
hold the tape laterally and so prevent twisting. The tape cassette and its inner compartment are shown
in Figure 5. The shape of the cassette ensures that tape is always extracted from the top of the pile of
accumulated tape and thus a free flow of tape is ensured.

Tape window detectors

The transparent tape windows were described in Chapter 1. These windows are detected using photo-
sensitive circuits. Light from a lamp shines through the tape window and is reflected by a small curved
reflector back through the tape window. The reflected light is then sensed by a photo-transistor.

The small window will only be sensed by one detector at a time, but the long window will coincide with
both detectors at once. This window signifies the align point. When the long window has been sensed,
the tape is allowed to run for a space of time long enough for the window to travel past the read/write
head assembly, so preventing data from being recorded on it.

Drive capstan and tape stripper

A cassette tape loop is made to move by a drive capstan. There are four capstans, one for each tape
station. Each capstan consists of a cylinder with a rubber surface which has grooves round the cir-
cumference.

When the tape is to move, a vacuum valve creates an area of low pressure between the capstan and the
tape. Thus the tape is drawn towards the capstan, comes into contact with the rubber surface, and
moves upwards as the capstan rotates.

To stop the tape, a pressure valve creates an area of high pressure between the capstan and the tape.
This results in the tape being pushed away from the capstan. The brake, which is always in action,
then brings the tape to rest.

11
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Vacuum and pressure conditions prevailing at the capstan are controlled by a device called the stripper,
which also 'strips’ the tape from the capstan and guides it into the cassette.

Brake section

As tape leaves the lower end of the cassette it passes over the brake section. This is a perforated

plate behind which is a partial vacuum that causes the reverse side of the tape to the drawn against
the plate. Thus, the tape is kept taut whilst it is moving, and braking is applied when the tape drive
is removed.

Read/write head assembly

A section of a read/write head assembly is shown in Figure 6 opposite. Each read head or write
head consists of a ferromagnetic core round which is wound a coil of wire. Where two arms of the core
almost coincide, there is a read or a write gap.

There are eight read heads and eight write heads in a read/write head assembly, one read head and
one write head for each of the eight tape tracks. The read heads are positioned immediately above the
write heads.

Data is written to tape by means of electrical currents flowing in the coils of the write heads, which
result in the coating of the tape being magnetized. The mode of recording (N.R.Z.) is described in
Chapter 1 (see page 3). Data is read by analysis of pulses resulting from currents induced in the
coils of the read head by the magnetized coating of the tape.

Write permit button

If a cassette tape is to be written to, then the cassette must contain a write permit button. When the
write permit button is present in the cassette, it will set a microswitch in the tape station, which will
permit the tape to be written to. If the button is absent, then the microswitch will inhibit any writing
process. This serves as a protection measure ensuring that no current data is erroneously over-
written.

RECORDING FORMAT
Recording density

Since the recording density is dependent on the data content in terms of ones and zeros (as described
on page 3), it is difficult to determine accurately the capacity of a cassette. If the data is comprised
of an equal number of ones and zeros then the maximum data capacity of a 200-foot loop will be 1.59
million characters. This can never be achieved in practice since the maximum block size is limited
to 2052 characters. The average number of characters on a cassette with 80-character blocks is 0.76
million, again assuming an equal number of ones and zeros.

Transfer rate

The tape, when being written to or read from, moves past the read/write head assembly at 120 inches
a second. The rate of transfer of characters depends on the data content and will vary between 6.7
Kch/s and 20 Kch/s (where Kch/s represents thousands of characters per second). However, the data
rate will be approximately 10 Kch/s if the data comprises an equal number of ones and zeros.

Block length

Block length on a cassette tape is variable but must not be more than 512 words.

Inter-block gap

A gap containing no data is left between any two blocks of data. This is because the tape must be
accelerated to the correct running speed before a block of data can be transferred (obeying one Read
or one Write instruction) and must decelerate to rest after the transfer. This inter-block gap will be
within the range 0.7 inch to 1.3 inches.

13
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Align time

The maximum time taken to align a tape loop, using the transparent windows as guides for the align
point, is 24 seconds.

Error detection

Three check characters, the parity check characters, are derived during the writing of any block and
are recorded after the block.

CENTRAL PROCESSORS AND COMPATIBILITY

The 1.C.T. 2501 Cassette Tape System may be connected to 1901, 1902 or 1903 central processors.
It is not compatible with any other magnetic tape system, but all cassette tape units are compatible
with one another.

PROGRAM FUNCTIONS
The following tape functions are available to the programmer:
Write
Read
Align
Align and Close
Align and Unload
Erase

Details of these functions can be found in Chapter 5.

14 4092{5.68) _
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Chapter 3 File Organization for Executive

Some indication has already been given in Chapter 1 (see page 7) of the way files are organized on
cassette tape. The organization described there enables the user to take full advantage both of Executive,
the basic operating system for the1.C.T. 1900 Series, and of I.C.T. software. The description

given in this chapter will cover the minimum requirements for files which are to be processed using
Executive alone. Details of the requirements for files to be processed using any I.C.T. software, in
particular the Cassette Tape Housekeeping system, can be found in Chapter 6.

DATA ORGANIZATION

The data in a file is organized into blocks. Each block may contain one or more records (see Chapter 6).
Blocks may be of fixed or variable length; the minimum block size is one word (the block sequence word)
and the maximum size is 512 words.

BLOCK SEQUENCE WORD

The block sequence word is used by Executive to ensure that the correct version of any block of data
is presented to the object program during a run. Executive checks the block sequence number of each
block read and makes sure that it is one greater than that of the previous block. If this is not so, then
Executive reads the next block and so on, until the next greater block sequence number is found. The
last block read is then presented to the object program as the correct version.

The block sequence word contains the following information:
Bit 0 = Zero if the block is a data block .
= One if the block is a qualifier block.

Bits 3 to 23 = Block sequence number except when Bit 2 = 1, in which case these bits are indeterminate.

HEADER LABEL

The contents of each cassette tape should be identified by a visible label attached to the outside of the
cassette, but this is not adequate for data security purposes. It is therefore necessary to record on the
tape certain label information which is contained in the Header Label. The Header Label is the first
block recorded on a tape and it identifies the information on the tape. It ensures that the correct tapes
are processed and that current files are not erroneously overwritten. There is a special program
(#XJDS) available to write a Header Label on to a virgin tape. It is essential to have a Header Label
on a tape before data is first written to it.

The Header Label is at least ten words long, and is preceded by a block sequence word having Bit 0 = 0
and a block sequence number of zero. The format of the Header Label is as follows:

Word 0 Characters HDDR
Word 1 Tape Serial Number
Words 2, 3 and 4 File Name

Word 5 Cassette Sequence Number
Word 6 File Generation Number
Word 7 Retention Period
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Word 8 Date Written

Word 9 and
following words Undefined

Each field of the Header Label is described below, and its purpose given.

The characters HDDR

These four characters serve to identify the block of data as the Header Label. As soon as a new tape
cassette is received in an installation, a Header Label should be written on it consisting of the chara-
cters HDDR in Word 0 and the tape serial number (see below) in Word 1.

When an output tape is subsequently written, the existing Header Label is read and the tape is then
aligned; thus there will be a pause of 22 seconds. The HDDR field is then inserted by Executive into
the corresponding field of the Header Label to be written.

Tape serial number (one word)

The tape serial number is a number given to a tape cassette and is unique within an installation.
Cassettes are numbered sequentially, and as soon as a new tape is received in an installation, the
next available number should be allocated. The tape serial number can be up to 23 binary digits, and
is usually referred to in octal format, in which case the greatest value is #37777777. Thus, the tape
serial number is the number of the tape in the tape library.

The tape serial number remains unaltered throughout the life of the tape. When an output tape is
written, this field is read from the existing Header Label and written into the new Header Label by
Executive.

For an input tape, this field is not used.

File name (twelve characters)

The file name forms part of the identification of the information on a cassette tape; it should be unique
within the whole installation, and if it is less than twelve characters long, it should be made up to this
number of characters with spaces. The twelve characters may be any of the first 60 from the 1.C.T.
1900 Series 64-character code, that is any characters except 8, |, t and «. (For restrictions on the
file name when using I.C.T. software, see Chapter 6.)

For an output tape, the file name is written in the Header Label so that it can be used as a means of
identification on subsequent reading of the tape.

For an input tape, the file name provides Executive with a means of checking that the correct file is
being processed.

Cassette sequence number {(one word)

The cassette sequence number qualifies the file name and indicates the sequence number of

the cassette within the file name; it also forms part of the identification on the tape. The sequence
number of the first cassette in a cassette tape file is 0. The maximum value allowed for the cassetite
sequence number is 511.

For an output tape, the cassette sequence number identifies the sequence in which the cassettes of a
multi-cassette file are written.

For an input tape, the cassette sequence number provides Executive with a means of checking that the
cassettes within a multi-cassette file are processed in the correct sequence.

File generation number (one word)

The file generation number (F.G.N.) further qualifies the file name and completes the identification of
the information on the tape. The reason for a tape file having a generation number can be explained
by considering the process of updating by producing anew master file. The initial master file is pro-
cessed with an updating file which contains data affecting the records in the master file. For example,
the initial master file could have the following identification: file name MASTERFILE, cassette
sequence number 0, and file generation number 1. When this file has been updated, it would have the
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same identification, except that the generation number would be increased to 2. After the next updating
process, the generation number would be 3 and so on.

For an output tape, this field identifies the generation of the file being written.

For an input tape, this field provides Executive with a means of checking that the correct generation
of the file is being processed. If, however, a file generation number of zero has been specified, then
Executive will open a file having any generation number in the Header Label and will then copy that

generation number into the control area (see Chapter 4).

Retention period (one word)

The least significant 12 bits of this word hold in binary the number of days (from the date written) for
which the information in the file must be retained. By adding the retention period to the date written,
Executive obtains a 'purge date'. A retention period of zero will render the tape a scratch tape (i.e.
a tape that is available for writing) as soon as it is released from the program.

Bit 0 of this word is used as a security indicator.

If the security bit is 0, and the purge date is equalto or less than the current date, Executive permits the
information on that tape to be overwritten.

If the security bit is 1, the tape is never treated as a scratch tape by Executive, even though its purge
date may have been exceeded. Such a tape can be opened only by using one of the following input modes:
#100, #200 or 300 (see Chapter 5).

For an output tape, this field provides a means of ensuring that valuable information on the tape is not
overwritten.

For an input tape, this field is not used.

Date written (one word)

This field, which is provided by Executive, specifies the date on which the tape was written, expressed
as the number of days since 31st December 1899.

For an output tape, this field, in conjunction with the retention period, provides a means of ensuring
that valuable information on the tape is not overwritten.

For an input tape, this field is not used.

HEADER LABEL PROCESSING

Before a cassette tape can be read or written to, an Open Tape instruction must be given. Full details
of Open Tape operations are given in Chapter 4.

When an Open Tape instruction applies to an output tape, the user program must provide the file name,
cassette sequence number, file generation number and retention period of the tape that is to be written.
Executive checks that the tape can be overwritten and then writes this information in the Header Label
of the output tape.

When an Open Tape instruction applied to an input tape, the file name, cassette sequence number and
file generation number of the tape to be read must be provided by the user program to enable Exe-
cutive to check that the correct tape has been loaded for processing.

SENTINEL

A sentinel consists of one block, a qualifier block of five to twenty words, and is preceded by a negative
block sequence word (i.e. Bit 0 of this word is set to 1). A sentinel is used to indicate the beginning and
sometimes the end of a file, and for various purposes at the user's choice.

The contents of the qualifier block include such information as the type of file, maximum block size,
record size and so on. The details vary according to the type of sentinel, but in all cases, the first
word after the block sequence word identifies the type. The following are the main sentinels used on
cassette tapes:
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1 Start-of-Data Sentinel
2 Start-of-Dump Sentinel
3  End-of-Dump Sentinel

TRAILER LABEL

A Trailer Label is a special kind of sentinel, and is the last block recorded on a tape. Like other sen-
tinels it is a qualifier block of between five and twenty words and with a negative block sequence word.
It indicates either that the last file on the tape continues on another cassette (End-of-Cassette Trailer
Label) or that the end of the file has been reached (End-of-File Trailer Label).

Note: Sentinels and Trailer Labels can be recorded on cassette tape that is being processed using
Executive, but they are not, like Header Labels, essential. As they form a vital part of the file organi-
zation for Storage Device Housekeeping they are described in more detail in Chapter 6.
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Chapter 4 Opening and closing
tapes using Executive

ALLOCATION OF CASSETTE TAPE STATIONS

In an installation containing a console typewriter, fast peripherals are not allocated by the same
method as slow peripherals (which are listed under the # PERIPHERAL directive). Cassette tape
stations and other fast peripherals are usually allocated using 'dynamic allocation'. It is possible to
allocate cassette tape stations using 'console allocation' but this method is rarely used.

In an installation operated by a handswitch control (i.e. with no console typewriter) all peripherals,
fast and slow, are permanently allocated to the program being run.

Dynamic allocation of cassette tape stations

Dynamic allocation is the most frequently used method for allocating cassette tape stations. Using this
method, tape cassettes may be mounted at any available station before the program run is started and
Executive takes care of the allocation of the tape stations during the run. This method assumes that
the cassette tapes contain standard Header Labels as described in Chapter 3. Cassette tape stations
are allocated to the program by Executive when, and not before, an Open Tape instruction is given.

An Open Tape instruction will be given in the program to indicate to Executive either that a particular
tape cassette is required for reading or that a tape cassette, whose contents are no longer needed, is
required for writing. )

As already stated, every cassette tape has as its first block a Header Label that identifies the infor-
mation on the tape. When the cassettes for the program have been mounted at the available stations
and an Open Tape instruction has been given, Executive searches all the tape stations for either an
input tape having a specific label or a suitable scratch tape for use as an output tape. Having located
either, Executive lists the tape station as cassette tape file x for the program, and types a message
on the console typewriter giving details of the allocation. The Open Tape instructions and details of
the information to be supplied to Executive are described later in this chapter.

The following is an example of dynamic allocation. Consider a program which requires an input tape
with Header Label h and an output tape. The programmer calls the input tape his tape file 0, and the
output tape his tape file 1, i.e. CT0 and CT1 respectively. Suppose that the operator loads a tape
cassette whose contents are no longer needed at tape station 2, and the input tape cassette at tape
station 3.

During the program run, when an Open Tape instruction (see page 22) is given for the input tape,_
Executive will search for a tape with Header Label # and will find it at tape station 3. The fact that

the programmer’'s tape file 0 is mounted at tape station 3 will be recorded inside the central pro-
cessor, and a message will be typed on the console typewriter giving details of the allocation.

When the output tape is to be opened, assuming there is no other suitable tape available at any other
station, Executive will find one at tape station 2. The fact that the programmer’'s tape file 1 is at tape
station 2 will be recorded inside the central processor and the appropriate message typed out.

On all subsequent occasions in the program, whenever reference is made to cassette tape files 0 and 1,
the absolute tape stations 3 and 2 will be addressed.

Console allocation of cassette tape stations

When cassette tape stations are being allocated using console allocation, the operator instructs Exe-
cutive as to where a particular cassette tape has been mounted. Before the program is run, the
operator informs Executive of the allocation by typing a console directive of the form:

GIVE #name ABSOLUTE x AS CTy

which cause the tape station x to be allocated to the program nwmne as its cassette tape file y.
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In this situation, Executive does not perform any checks on the Header Label of the cassette mounted
at the station, as it does when dynamic allocation is used. Therefore, the user must ensure that for an
input tape the correct tape cassette has been loaded for processing, and that for an output tape current
information is not overwritten.

After the operator has given a console directive for allocating a tape station, the program excludes
that tape station from the dynamic allocation scheme. The program will give an unload instruction to
indicate when it no longer requires the tape station.

Allocation of cassette tape stations on handswitch operated processors

In an installation containing a handswitch operated processor, all cassette tape stations are perman-
ently assigned to the program being run. There is a fixed assignment which is:

Stations in the first unit have unit numbers 0 to 3.
Stations in the second unit have unit numbers 4 to 7.

Thus, the programmer will address any one tape station by its unit number. It is possible to change
the assignment of unit numbers by setting a SWAP directive on the handswitch keys.

The SWAP RIGHT directive will interchange the program unit numbers of two cassette tape stations,
and if one of the two is marked 'unavailable’ in Executive's list, it will be rendered available.

The SWAP WRONG directive will interchange the program unit number of two cassette tape stations,
and will render one of the two unavailable.

For details of these operations, see the manual /901 Console Operating (without Console Typewriter).

An Open Tape directive given to a handswitch controlled processor will cause Executive to check that
the tape mounted at the station corresponding to the program's unit number satisfies the requirements
stated under the open file mode (see page 23). If the cassette mounted at the station is not the correct
tape, a '"Wrong Tape' display will occur, and the program will be suspended.

An Open Tape directive given for a tape station which has already been activated in any way by the
object program is undefined (i.e. it may not be monitored as illegal). Close Tape directives will not
affect the fixed assignment.

OPENING CASSETTE TAPES

When cassette tape stations are allocated to a program by dynamic allocation or by fixed assignment
(see previous section) the tapes must be opened by the user program. The Open Tape instruction is
given in the form of a PERI order:

PERI X N(M)
where X is the program's cassette tape file number
N is the start address of a control area in core store

and M is the address of a modifier if the instruction is to be modified.

Control area

The control area in core store consists of nine words and should be specified in the user program
under the *LOWER directive. The format of this control area is as follows:

Word 0 Type/Mode (Index Word)

Word 1 Reply Word (Tape Serial Number)
Words 2 to 4 File Name

Word 5 Cassette Sequence Number

Word 6 File Generation Number

Word 7 Retention Period

Word 8 Date Written
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WORD O - TYPE/MODE (INDEX WORD)

The type number for cassette tape is 12. If 256 is added to the type number, giving 268 instead of 12,
then X in the PERI instruction does not signify the program cassette tape file number, but signifies
the address of an accumulator which contains this number.

There are six possible modes as follows:

2100 Open named input tape, i.e. open tape containing specified Header Label. Executive does
not check for the presence or absence of a write permit button.
#200 Open named input tape. Executive checks for absence of write permit button.
#300 Open named tape. Executive checks for presence of write permit button.
400 Open output tape and write specified Header Label. The write permit button must be present.
#500 Align tape and re-label it. A write permit button must be present. This mode is illegal if

the tape station being addressed has not been allocated to the program. The tape will be
re-labelled in accordance with the contents of the control area. All data is rendered in-
accessible by the use of this mode.

#600 Open an output tape as a work tape. The write permit button must be present.

#34000 This mode is an additive mode which, if it is used, must be used together with one of the
open tape modes given above. This mode cannot be used on handswitch operated processors.
An example of its use is #34600, i.e. mode #600 modified by #34000. The use of this modi-
fier inhibits the 'Load Tape’' message to the operator and the program suspension which
normally occur when an Open Tape operation fails. The failure to open a file is then sig-
nalled to the object program by setting Bit 0 of the reply word (Word 1) to 1.

Open input tape modes (#100, #200 and #300)

When an Open Tape instruction applies to an input tape, Executive normally searches the tape stations
for one loaded with a tape whose Header Label contains a file name, cassette sequence number and file
generation number identical to those given in the control area. However, if the file generation number
given in the control area is zero, then Executive omits the file generation number check regardless of
what is in Word 6 of the Header Label. According to the mode given, Executive checks or does not
check for the absence or presence of a write permit button. When Executive finds the appropriate tape,
it copies from the Header Label the tape serial number, the file generation number, the retention
period and the date written into the relevant control area of the user program.

Open output tape modes (#400, #500 and #600)

When &n Open Tape instruction applies to an output tape, Executive searches the tape stations for a
tape cassette having a write permit button and containing a tape whose Header Label indicates that
the information on the tape is no longer valid, i.e. date written plus the retention period is not greater
than the current date and the security indicator is not set.

If the security indicator is set, i.e. if Bit 0 of Word 7 of the Header Label is 1, a tape may not be over-
written even if a write permit button is present and the purge date has been exceeded. To write to

such a tape, it is necessary to open it as an input tape. Alternatively a tape with a security indicator
set could be opened as an output tape after using the Library Program #XJDN.

When a cassette tape that is available for writing has been found, Executive writes to it a new Header
Label containing the following:

1 File name, cassette sequence number, file generation number and retention period, all specified
in the control area by the user.

2 Tape serial number from the label already on the tape; Executive also puts the tape serial number
into the second word of the control area.

3 Date written, i.e. current date, which is supplied by Executive.

Executive uses its own core store area when reading and writing Header Labels for Open Tape
instructions.
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When an Open Tape instruction has been initiated, the user program is automatically suspended until
Executive has allocated a suitable tape.

All Open Tape instructions leave the cassette tape loop positioned ready to read or write the block that
follows the Header Label.

Notes:

1 When a cassette tape that is to be written to has the security indicator of the existing Header
Label set, it is not possible to open that tape for writing using mode #400. Instead it must be opened
as an input tape using mode #300. In this case, since a write permit button must be present, Write
instructions may be given when the tape has been opened. It is the user’'s responsibility to check
that the purge date of such a tape has been exceeded.

2 When an output tape is opened using mode #600, its retention period is zero, and when the user
program releases control of the tape deck there is no guaranteed protection of the information on
the tape. Therefore this mode of opening is for program work tapes and should not be used for
writing tapes that are to convey information to another program. Similar problems arise when
restarting from a dump point, and it is recommended that this mode is used only for work tapes
and when dumping is not being performed during the run.

WORD 1 - REPLY WORD (TAPE SERIAL NUMBER)

This word should be set to zero by the user program. For both input and output tapes, Executive enters
the tape serial number into this word of the control area.

Bit 0 of this word is zero unless the additive mode #34000 is being used, and an Open Tape operation
fails, in which case Executive replies by setting Bit 0 to 1.

WORDS 2 TO 4 - FILE NAME

For an input tape, this field specifies the file name of the tape required. Executive checks the corres-
ponding field of the Header Label of the input tape against the file name specified in the control area
to see that they are identical. Thus, this field provides Executive with a means of checking that the
correct tape file is being processed.

For an output tape, this field specifies the file name of the tape, and Executive copies it intoc Words 2, 3
and 4 of the Header Label of the tape being written.

When using mode #600, the field should be set to zero. Executive then writes the file name SCRATCH
TAPE into Words 2, 3 and 4 of the new Header Label.

WORD 5 - CASSETTE SEQUENCE NUMBER

For an input tape, this field specifies the cassette sequence number of the cassette required. Executive
checks the corresponding field of the Header Label of the input tape against the cassette sequence
number specified in the control area to see that they are identical. Thus, this field provides Executive
with a means of checking that the correct cassette within a file is being processed.

For an output tape, this field specifies the cassette sequence number of the tape, and Executive copies
this field into Word 5 of the Header Label of the tape being written.

When using mode #600, the field should be set to zero. Executive then writes a zero cassette sequence
number into Word 5 of the new Header Label.

WORD 6 - FILE GENERATION NUMBER

For an input tape, if this field is initially set to zero, Executive copies the file generation number
from Word 6 of the Header Label of the input tape into this field of the control area. If this field con-
tains the file generation number of the tape required, Executive checks the corresponding field of the
Header Label of the input tapeagainst the file generation number specified in the control area to see
that they areidentical. In this case, the field provides Executive with a means of checking that the
correct generation of the file is being processed.

For an output tape, this field specifies the file generation number of the tape, and Executive copies
this field into Word 6 of the Header Label of the tape being written.
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When using mode #600, the field should be set at zero. Executive then writes a zero file generation
number into Word 6 of the new Header Label.

WORD 7 - RETENTION PERIOD

For an input tape, this field is set to zero, and Executive copies the retention period from Word 7 of
the Header Label of the input tape into this field of the control area.

For an output tape, the least significant twelve bits of this word specify the retention period of the
tape being written. The most significant bit of the word is the security indicator (see page 23).
Executive copies this field into Word 7 of the Header Label of the tape being written.

When using mode #600, this field should be set to zero. Executive then writes a zero retention period
into Word 7 of the new Header Label.

WORD 8 - DATE WRITTEN

For an input tape, this field is set to zero, and Executive copies the date written {from Word 8 of the
Header Label of the input tape into this field of the control area.

For an output tape, this field is set to zero. Executive does not supply the date written in this word
of the control area, but the word is reserved and should not be used by the user program. Executive
writes the date written into Word 8 of the Header Label of the output tape.

Table 1 summarizes the preceding information; the control area contents and the write permit button
test for the six Open Tape modes are given.

OPENING MODES
CONTROL AREA -
INPUT TAPES OUTPUT TAPES
) » ) # 400 )
Word Contents #1100 »+200 # 300 500 #600
0 Type/Mode A A A A A
1 Tape Serial No. B C B C B C B C B C
2
to File Name A D A D A D A E B
4
5 Cassette Sequence Number A D A D A D A E B
6 File Generation Number A D A D A D A E B
or or or
B C B C B C
7 Retention Period B C B C B C A E B
8 Date Written B C B C B C B F B
Write Permit Button Test None Test if Test if Test if Test if
Absent Present Present Present
Where
A = word in control area supplied by user program.
B = word in control area set to zero by user program.
C = Executive writes the information from the Header Label into the control area.
D = Executive checks the Header Label agéinst the control area.
E = Executive writes the information from the control area into the Header Label.
F = Executive writes the information into the Header Label.

Table 1 Contents of the control area
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Notes:

1  When using mode #600, Words 2 to 8 of the control area are set to zero. Although these words are
not used by Executive, they are reserved words and should not be used by the user program.

2 Control areas should not be shared among files. However, the same control area is used for open-
ing the several cassettes of a multi-cassette file when such a file is processed. The cassette
sequence number in the control area should be incremented by one immediately before an Open
Tape instruction for a continuation cassette is given. For an input file, it is also recommended
that Words 6 to 8 of the control area be set to zero before the Open Tape instruction for a con-
tinuation cassette is given.

3  When a single-cassette file is being processed, the control area should not be overwritten by the
user program.

If these conventions for the use of control areas are adhered to, then control areas always give infor-
mation about the tapes that are currently being processed, thus permitting dumping and restarting.

CLOSING CASSETTE TAPES

Cassette tapes are closed by input/output instructions in the user program (see Chapter 5) and the
following is the normal sequence of events.

Output tapes

When the end of cassette tape or the end of a file is reached on an output tape, the tape must be closed.
In the first case, the end of cassette tape will be signalled in the reply word of the control area. The
user program will then write an End-of-Cassette Trailer Label (see Chapter 6) or its own end of
cassette marker, either of which will be followed by a Guard Block written by Executive. This cassette
tape will then be aligned whilst a continuation cassette is opened.

The end of file will be indicated by an End-of-File Trailer Label or user’'s end of file marker written
by the user program. In either case, the last block to be written will be a Guard Block written by
Executive.

Input tapes

When an End-of-File Trailer Label is detected, the user program must close the tape. If the end of the
cassette has been indicated then the tape must be aligned, and the continuation cassette sought and
opened. If the end of file has been indicated then the tape must be closed and aligned. In either case,
should an attempt be made to read the block after the Trailer Label, the Guard Block will be read and
any further Read instruction will be illegal.
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Chapter 5 Cassette tape input.output
operations using Executive

INSTRUCTIONS FOR INPUT/OUTPUT OPERATIONS

PERI instructions are employed to perform cassette tape input/output operations using Executive.
These instructions take the form:

PERI X N(M)
where X is the program's cassette file number
N is the start address of a control area in core store

and M is the address of a modifier if the instruction is to be modified.

The control area

The control area in core store consists of four words, and should be specified in the user program
under the #LOWER or #UPPER directive, The format of the control area is as follows:

Word 0 Type/Mode (Index Word)

Word 1 Reply Word

Word 2 Block Size

Word 3 Start Address of Buffer Area in Core Store

WORD 0 - TYPE/MODE (INDEX WORD)

The type number for cassette tape is 12, When 256 is added to the type number, giving 268, X in the
PERI instruction is the address of an accumulator that contains the program's tape file number.

The mode is one or four octal digits; the possible modes and their functions are listed below.

Mode

#0 Read a block from cassette tape into core store.

1 Write a block to cassette tape from core store.

#2 Erase a section of cassette tape equivalent to the number of words specified in Word 2.

7 Align cassette tape. This instruction causes the tape loop to be positioned at the align
point with the cassette tape station still allocated to the program. This mode will normally
be used when the program requires to use the cassette tape again.

#1000 Align cassette tape and cancel allocation of the station to the program. This instruction
causes alignment of the tape loop. The tape station will be available for reallocation by
Executive's dynamic allocation scheme. This mode will normally be used for work tapes that
are not to be retained.

#1007 Align cassette tape and cancel allocation of the station to the system. This instruction

causes alignment of the tape loop. The tape station will not be available for re-allocation
to the program by Executive. This mode will normally be used when cassette tapes are to
be unloaded but retained.

Note: Executive will not permit the object program to carry out a Read, Write or Erase operation to
a newly manually allocated tape on which no Align instruction from the object program has yet been
carried out. An error will be monitored if this is attempted.

WORD 1 - REPLY WORD

The initial content of this word is immaterial. Executive sets the word negative before initiating the
operation. When the operation is complete Executive sets values in the word as follows:
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Bit 0 = 0 Indicating transfer has terminated
Bit 1 =1 Block read from tape is larger than input area in core store (mode #0 only)
Bit 2 Undefined

Bit3 =1 Unclearable parity error (modes #0 and #1)

Bit 4 =1 End of cassette detected (modes #0, #1 and #2); this reply is given on all further modes
until a mode #7, #1000 or #1007 is issued.

Bits 6t0 23 The address of the next store location that would have been used in the transfer, i.e. for
modes #0 and #1, the address of the last word transferred + 1,

As stated above, Executive indicates the end of tape by setting Bit 4 of the reply word to 1. Thus it is
necessary for the object program to test the most significant six bits of the reply word after each
Write instruction. If Bit 4 is set to 1 then the end of tape has been detected and a Trailer Label must
be written., When a tape is being read, Bit 4 may be ignored since the Trailer Label, which may be
read after the physical end of tape has been detected, will indicate that the end of the cassette or the
end of the file has been reached.

The values set in each of the most significant six bits of the reply word are additive and so should be
tested individually rather than as a character. Bit'3 of the reply word should be tested first.

The two words following the reply word may be omitted from the control area (or initially set to Zero)
for modes #7, #1000 and #1007.

Example
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This programming would cause tape file O to be closed and ahgned. The tape station would still be
available for Executive to re-allocate to the program.

WORD 2 - BLOCK SIZE

This field specifies the number of words of core store that are used to contain the block which is
transferred to or from cassette tape.

When blocks are being read from tape, the same control area is used for reading successive data
blocks. If the blocks are of variable length, it is not possible to specify in one control area the actual
number of words in each block read. Word 2 of the control area will therefore specify the maximum
number of words to be transferred from tape into core store in one block. If a block of data on the
tape is larger than the size specified in Word 2, then an indication is given in the reply word.

When blocks are being written to tape, Word 2 of the control area must specify exactly the number

of words in each block. Thus, if the same control area is used for writing successive blocks to tape,
immediately before writing, the object program must overwrite the contents of Word 2 of this control
area with the number of words in the block.

The number in Word 2, the number of words in a block, does not include the block sequence word.
Therefore the range of values which should be held in Word 2 is 0 to 512,

WORD 3 - START ADDRESS OF BUFFER AREA IN CORE STORE

This field is an index word specifying the start address +1 of an input or output area in core store as
defined in a variable data statement under a #LOWER or #UPPER directive (modes #0 and #1). The
size of the area allocated should be equal to the size of the largest block to be transferred to or from
tape plus one word for the block sequence word.

The first word of the buffer area is reserved for the block sequence word. On reading, this word
contains the block sequence number (which is checked by Executive) and is set negative (i.e. Bit0=1)
when the block read is a qualifier block. On writing, Bits 3 to 23 of the block sequence word are
overwritten by Executive with the block sequence number. Bit 0, which signifies a data or qualifier
block, is not altered by Executive and must be set as required by the user program.
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Examples
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This coding will write a data block of 30 words to the program’s cassette tape file number 0 from a
buffer area OUTPT previously reserved that must be 31 words long to accomodate the block sequence
word (which must be set positive).
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This coding would read a maximum of 40 words from the program's cassette tape file number 1 to a
buffer area INPUT previously reserved which must be 41 words long to accomodate the block sequence
word. If the block read was a qualifier block then the block sequence word will be set negative.
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DESCRIPTION OF INPUT/OUTPUT OPERATIONS

For all operations except Close and Unload, Executive sets the reply word negative when the operation
is initiated and reinstates a non-negative condition when the operation is complete. If the user wishes
to suspend the program until the operation is complete, a SUSBY instruction should be given,

Since all cassette tape operations except those which align the tape loop reqyire full use of a tape
control, if a cassette tape station is carrying out a transfer and a further instruction is given to another
station attached to the same tape control, the latter instruction cannot be obeyed. However, Executive
does not suspend the program, but puts the instruction in a queue and the program then continues with
the next instruction in sequence. The reply word is negative: therefore as far as the user is concerned,
the transfer has been initiated.

If a cassette tape station is carrying out a transfer or has one in the queue, and a furthef instruction
is given to the same station, the program will be automatically suspended,

Control areas may not normally be shared among files.

Writing
The Write instruction requires full use of a tape control.

If a read after write parity error occurs, Executive writes the block again, with the same block
sequence number, further along the tape (or at the start of the next track if the align point has just
been reached). Executive attempts to write the block a number times; if during this process the transfer
takes place correctly, then Executive sets the reply word positive, and as far as the user program is
concerned, the transfer has taken place and it appears terminated. If after a specified number of
attempts it has not been possible to write the block without an error being signalled, Executive outputs
a message to the operator. On a handswitch machine, the message will be a TRANSFER FAILURE
display; on a machine with a console typewriter, the message on the typewriter will consist of the
program name, the unit number of the tape station at which the error occurred, and the letters ERR
signifying an error. Bit 3 of the reply word will be set to 1. The program is suspended, awaiting opera-
tor action (i.e. an input 'GO’ message). A 'GO' message causes the program to continue from the point
of suspension. The program may institute its own recovery procedure if the reply word is tested for
Bit 3 being set. Alternatively a 'GO AT' message may be given to enter the program's recovery
procedure,
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Readihg
The Read instruction requires full use of a tape control.

When a block is being read it is assumed to have been read correctly if the block sequence number is
greater by one than that of the previously read block and no error is signalled. If an error is signalled,
or if the block sequence number is too small, then Executive reads further blocks until either the
required block is read correctly or a block with a sequence number that is too large is read correctly.

If the required block is read correctly during this process, then as far as the user program is concerned
a normal transfer has taken place and it appears terminated to the program, i.e. the reply word is set
positive.

In the case when the first correctly read block has too large a sequence number, Executive aligns the
tape loop and searches the tape for the required block again. The same procedure follows from where
the first attempt at reading the block was made. If, after a predetermined number of such positionings
and subsequent searches, Executive still encounters a block with too large a sequence number, an error
message is output to the operator.

Recovery from an error in reading will involve either recreating the tape or restarting the program
from a dump or from the beginning.

Align, Close and Unload operations

None of these operations requires full use of a tape control and they all proceed automatically once
initiated.

On giving a Close or an Unload instruction, Executive initiates an align operation which causes a
Guard Block to be written, before returning control to the user program. When the tape loop reaches
the align point, an interrupt occurs which causes an entry to Executive. For these operations, since
the user program is no longer concerned with the tape station, Executive does not use the reply word.
However, this word is reserved and should not be used by the user program.

Combinations of cassette tape operations
READING AFTER WRITING

Writing a block of data to cassette tape renders inaccessible any following blocks already written on
the tape. Therefore, a Read instruction should not be given to a tape station whose last instruction
was to write a block.

WRITING AFTER READING

If it is desired to read to a point on cassette tape and then to start writing on that tape, an area of tape
must be erased in the place where the extra data is to be written. Hence, when the tape is read up to
the point where writing should start, the program is assured a clear piece of tape on which to write.

PROCEDURE FOR WRITING A FILE OF DATA TO CASSETTE TAPE

The flowcharts, Figures 7 and 8, summarize the operations required in the user program to write and
to read data blocks together with the necessary labels.

The order of information on the tape will be:
Header Label
Start-of-Data Sentinel
Data Blocks
Trailer Label or User's End Marker

Guard Block
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Chapter 6 File organization for I.C.T. software

The organization of data in a cassette tape file was described briefly in Chapter 1. The chapter gives
a detailed description of the standard organization of data within a file which is to be processed using

any 1.C.T. software. In particular, files being processed using Storage Device Housekeeping must
adhere to this standard. Such a file will contain a Header Label, a Trailer Label and sentinels.

DATA ORGANIZATION

Block format

The data in a file is organized into blocks which may be fixed or variable in length; the minimum block
size is one word (the block sequence word) and the maximum size is 512 words. Each block may con-
tain one or more records as well as the block sequence word (the latter is described on page 17).

Record format

A record within a file is defined by the user. Typically it will consist of the details of a single employee
in a payroll file or of a single customer in an accounts file and so on. Each record is usually identified
by a numeric or alphanumeric key field.

Records within a cassette tape file may be fixed or variable in length, but each record must contain
an integral number of words. The data contained in a record may consist entirely either of binary words
or of characters, or of a combination of both.

If a data file is to be read at logical level then the first word in a record must contain a count in binary
of the number of words in the record. The count is held in the modifier part (i.e. the least significant
15 bits) of this word, and all other bits in the word must be zero. The minimum record size is two
words, i.e. the count word and one data word, and the maximum record size is 512 words. Record
format is illustrated in Figure 9,

Records that cannot be contained in 512 words should be split in a convenient way, with the key field
of the record repeated in each part. In addition, the key field of each part should include a suffix that
indicates to which particular part of the record the key refers: this ensures that if the data file is
sorted, the desired sequence of record parts is preserved.

Batched and unbatched files

A file consisting solely of blocks containing single records is termed an unbatched file. Figure 10
shows part of an unbatched file that contains variable length blocks.

A file consisting of some (but not necessarily all) blocks containing more than one record is termed
a batched file. Figure 11 shows part of a batched file that contains variable length blocks consisting of
different numbers of records also of variable length.

When records are batched, more data can be stored on a cassette tape (because there will be fewer
inter-block gaps), and therefore the data transfer rate is effectively faster. On the other hand, more
core store is required for buffering.

LABEL FORMATS

Header Label

The Header Label format described in Chapter 3 is the standard format for Header Labels. Cassette
tapes that are to be processed using any I.C.T. software (in particular Storage Device Housekeeping)
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must contain a Header Label of this form. However, there is a limitation on the character range that
can be used in the file name of any file to be processed using I.C.T. software. Only letters, figures,
space characters and the character '-' may be used, and the first character must be a letter.

Trailer Label

The standard format for a Trailer Label is given in this section. A Trailer Label of this form must
be recorded at the end of a cassette tape that is to be processed using the Housekeeping System or

I.C.T. software. Such a Trailer Label may be used on a tape being processed using only Executive,

but in this case it is not essential.

The Trailer Label is the last block recorded on a cassette tape. It is a qualifier block of five words,
preceded by a block sequence word having B0 set to 1. The Trailer Label will indicate the number of
data blocks there are on the tape, and whether it is the end of the file of information or not.

The format of the Trailer Label is as follows:
Word 0 Trailer Identification

Word 1 Data Block Count

Word 2 Set to Zero

Word 3 Set to Zero

Word 4 Set to Zero

Each of the fields within the Trailer Label is described below, and its purpose given.

TRAILER IDENTIFICATION (one binary word)

This field indicates whether the Trailer Label is an End-of-File Trailer Label or an End-of-Cassette
Trailer Label. BO of this field is always 1. If it is the end of the file:

Bl = 0
B18 to B23 = 0

and all other bits of the word are indeterminate, If it is the end of the cassette, and there is a continu-
ation cassette:

Bl =1
B18 to B23 = 0
and all other bits of the word are indeterminate.

For an input tape, the trailer identification provides the user with a means of determining whether it is
the end of the file or the end of the cassette.

For an output tape, the trailer identification indicates either that it is the end of information or that
more information will be held on a continuation cassette.

DATA BLOCK COUNT (one binary word)

This field indicates the number of data blocks on the cassette tape, excluding all labels, sentinels and
dump blocks. The data block count is accumulated and checked by the Housekeeping System.

For an input tape, this field provides the user with a means of checking that the number of data blocks
read from tape is the same as the number that has been written.

For an output tape, the count is the number of data blocks written to the tape.

Sentinels

Labels with formats similar to those used on I.C.T. 1900 Series cassette tape systems and magnetic
tape systems are used on all manufacturers' tape systems. Sentinels, however, are an additional
feature of the 1.C.T. 1900 Series. Sentinels, like Trailer Labels, must be used if a cassette tape is to

be processed using the Housekeeping system. The format of sentinels is described below. Such sentinels
may be used when a tape is being processed using Executive, but they are not essential.

4092 :5.68 35



A sentinel consists of a qualifier block preceded by a block sequence word having BO set to 1. Sentinels
are used for various purposes. The main types of sentinels used on cassette tapes are:

1 Start-of-Data Sentinel
2  Start-of-Dump Sentinel
3 End-of-Dump Sentinel

In all cases, the first word of the qualifier block will identify the type of sentinel.

START-OF-DATA SENTINEL

This sentinel must be written after the Header Label and before the first data block on a tape. The
format of the qualifier block is as follows:

Word 0 B0 = 1, B18 to B23 = #02; all other bits are indeterminate.

Word 1 Maximum Data Block Size. (This is an optional field and is otherwise set to zero. If
this field is present it will be used by some items of software to check that the user
has allowed an input buffer area in core store large enough to accept the maximum
size of block.)

Word 2 Set to Zero
Word 3 Set to Zero

START-OF-DUMP SENTINEL ,

If information is dumped on to a cassette tape, then the dump information is preceded by this sentinel.
The format of the qualifier block of this sentinel when used in a console typewriter system is as
follows:

Word 0 BO = 1, B18 to B23 = #03; all other bits are indeterminate.
Words 1 and 2  DUMP-xx- (Dump Number)

Words 3 and 4 dd/mm/yy (Date)

Words 5 and 6 -y CT-xx~ (Unit Number)

Words 7to 9 File name

Words 10 and 11 -SEQNxxx (Cassette Sequence Number)

Words 12 and 13 -FGN xxx- (File Generation Number)

Words 14 and 15 RESTART.
Word 16 XXXX (Unit Number in Binary)
Words 17to 19 Immaterial

When a Start-of-Dump sentinel is used in a handswitch controlled system, the format is the same as
that above except that:

Words 5 and 6 -FILE- xx (File Number)

END- OF-DUMP SENTINEL

This sentinel must immediately follow the last dump block. The format of the qualifier block is as
follows:

Word 0 B0 = 1, B18 to B23 = #05; all other bits are indeterminate.
Word 1 Dump Block Count
Word 2 0 if Dump completed
Date if Dump not completed
Word 3 Unit Number in Binary
Word 4 Core size
Words 5 to 9 Immaterial
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USER’S OR UNIDENTIFIED SENTINELS

When a cassette tape file is being written at the physical level of control (see page 54), the user has
the option of writing user's or unidentified sentinels, There are no facilities inthe Housekeeping
package for writing user's sentinels and hence the indicators must be set and the data block count
accumulated by the user. On reading a tape, the Housekeeping will recognize a user's sentinel.

User's sentinels will be used mainly for subdivision of a file into sections.
The format of the qualifier block is as follows:

Word 0 BO = 1, B18 to B23 = #04; all other bits are indeterminate
Word 1 Data Block Count: the total number of preceding blocks on tape
Word 2 Set to Zero

Word 3 Set to Zero

Sentinel processing

The processing of sentinels, including the accumulating of the data block count, will be performed by

the Housekeeping system, which will also write dump sentinels and dump blocks, When reading a data
tape that contains dump information the Housekeeping will ignore the dump blocks until the End-of-Dump
sentinel is reached. If tapes are being processed using Executive alone, these functions must be

performed by the user,

TAPE LAYOUT

Figures 12, 13 and 14 show the layout of labels, sentinels and data on tape.

SINGLE — CASSETTE FILE

B B B
Q Q Q
S B S B Data blocks S B
w Y w
\u VN — \ o
v Y Y
Header Label S.D.S. End-of-file

Trailer Label

Figure 12 Tape layout of single-cassette file

MULTI — CASSETTE FILE — All cassettes except the last

B B B
S (BQ S g Data blocks S g
A\ w w
\. ~ A v ] — v J
Header Label S.D.S. End-of-cassette

Trailer Label

Last cassette

B B B
S Q Q a blocks S Q
S B S B Data bloc B
w W w
\ \ A v— — (.- -~ )
Header Label S.D.S. End-of-file

Trailer Label

Figure 13 Tape layout of multi-cassette file
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DUMP SENTINELS
When the dump blocks are in the middle of data blocks:

B B B B B
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Wi w %% W W
\ v J\ v et | N — | S — k————v—-——-’
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When the dump blocks are at the beginning of a data file:
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When the dump blocks are on a separate dump tape:
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4 v I > _J v 7\ v J v I\ v
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Figure 14 Layout of tapes containing dump sentinels
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Chapter 7 The Housekeeping system

Much of the running time of a program is occupied by transfer of data to and from external storage.
Similarly, a large part of a programmer's time can be taken up in programming for such data transfer
operations. I.C.T. software is designed to reduce user programming effort by providing standard
routines to deal with standard operations. The routines are fully proven; they may either be incor-
porated in user programs or, in the case of utility routines, be run as separate programs when re-
quired. Thus, the extensive coding for input/output operations on files of data, otherwise a time
consuming part of the programmer's work, can be largely eliminated. The software system which
deals with such operations is known as the Housekeeping system.

The Housekeeping system is a collection of routines, each prepared to perform standard tasks. By
giving special macro-instructions, known as Storage Device macros (SD macros), the user may call
any of the routines into his program. All SD macros have SD as their first two characters. In effect,
SD macros provide a higher level language for taking care of storage device housekeeping. At the time
of writing the program, SD macros will refer to any storage device (unless PLAN 1 is being used, as
explained later); they are related to a specific kind of device when the program is compiled. SD macros
can be used to process files held on reels of magnetic tape and direct access devices as well as on
cassette tapes. Because of the engineering differences between the various storage devices, some of
the macros will have different effects on different devices. For example, some macros will cause
action only in direct access mode; they will be ignored in cassette tape mode.

Using SD macros, it is possible to write storage device compatible programs: that is, programs that
may be run on cassette tape, magnetic tape or a direct access device, simply by changing a directive
and recompiling. Since cassette tapes can only be processed serially, a fully compatible program
would have to process the direct access files serially. It should be carefully noted that all SD macros
encountered in a PLAN 1 program will be interpreted by the compiler as being for cassette tape only.
Programs intending to use magnetic tape or any direct access devices must be written for PLAN 3
compilation.

A list of SD macros which will have effect in cassette tape mode is given on page 52. For lists of SD
macros and their effects in magnetic tape and direct access modes, reference should be made to the
I.C.T. manuals Magnetic Tape and Direct Access.

The Housekeeping system provides the user with two levels of file control known as physical pro-
cessing and logical processing. At the physical level, the Housekeeping reads and writes complete
blocks of data from and to tape as instructed by the user. At the logical level, the user program re-
quests the Housekeeping to read or write individual records which may be written to tape in batches,
several records to a block. The Housekeeping arranges to batch or unbatch records as they are
requested, the actual transfers to or {from tape being carried out on the Housekeeping's own initiative.

Within one user program, the Housekeeping system will handle a maximum of 16 separate storage
device files. Each file may be controlled at either the physical level or the logical level, and any
combination of levels of control among the various files is permitted. When a device is under control
of the Housekeeping system, PERI instructions must not be directed to it.

The Housekeeping packages are modular and the appropriate parts are incorporated into the user’s
object program on recognition of Housekeeping instructions in the PLAN source program.

Details of the SD Housekeeping system as applicable to magnetic tape and direct access devices can
be found in the Magnetic Tape and Direct Access manuals. The information contained in this manual
applies only to cassette tapes.
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FILE DEFINITION AREA

Before a file held on cassette tape can be written or read, its description must be incorporated into
the program as a File Definition Area (F.D.A.). This enables the computer to identify labels for a file
that is being written, or to find the particular file to be read. No file may be processed under House-
keeping control unless it has been described in an F.D.A.

The F.D.A. occupies 30 words of core store, which are allocated as follows:

Word 0 Type/Mode

Word 1 Tape Serial Number
Words 2 to 4 File Name

Word 5 Cassette Sequence Number
Word 6 File Generation Number
Word T Retention Period

Word 8 Date Written

Word 9 Reserved

Word 10 Trailer Label Address
Words 11to 15 Reserved

Word 16 Header Label Bypass

Words 17 to 29 Reserved

Each of these words is dealt with more fully in the following sections.

Word O - Type/mode

Word 0 should be set to zero by the user. The Housekeeping package will set this word according to
information found under the ##CMODE directive and the SDDEF macro-instruction (see page 42).

Word 1 - Tape serial number

Executive inserts the tape serial number into Word 1, which is initially set to zero by the user.

Words 2 to 4 - File name

For an input tape, this field specifies the file name of the tape required. The file name specified in
this field is checked against that in the Header Label to see that the two are identical. Thus this field
provides a means of checking that the correct file is being processed.

For an output tape, this field specifies the file name of the tape. The file name is copied into Words 2,
3 and 4 of the Header Label of the tape being written.

Word 5 - Cassette sequence number

For an input tape, this field specifies the cassette sequence number of the cassette required. This
field is checked against the corresponding field of the Header Label of the input tape to see that they
are identical; thus, this field provides a means of checking that the correct cassette within a file is
being processed.

For an output tape, this field specifies the cassette sequence number of the tape, and is copied into
Word 5 of the Header Label of the tape being written.

Word 6 - File generation number

This field is used to identify successive updatings of a particular file; thus, it generally changes from
run to run andcannot always be specified directly in the F.D.A. Instead, the user can set Word 6 to zero
and incorporate a set-up routine into his program. This set-up routine would cause the current file
generation number to be read from a punched card or paper tape and inserted into Word 6 before the
SDDEF instruction for that file is given.
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As an alternative to reading the file generation number from cards or paper tape the operator can use
the console directive ALfer to insert the file generation number into a specified accumulator. The user
can then store the contents of that accumulator in Word 6 of the F.D.A.

For an input tape, if this field is initially zero, the file generation number is copied from the Header
Label of the input tape into Word 6 of the F.D.A. If this field contains the file generation number of
the tape required, Executive checks the corresponding field of the Header Label of the input tape
against the file generation number specified in the control area to see that they are identical. If the
numbers are unequal, Executive continues to search for the correct cassette tape.

For an output tape, this field specifies the file generation number of the tape and Executive copies this
field into Word 6 of the Header Label of the tape being written.

Word 7 - Retention period

This specifies the number of days after the date of writing during which the file wmust not be overwritten.
On output files, the user supplies the retention period in the F.D.A. On input files this is moved into
the F.D.A. from the cassette tape Headér Label by Executive.

Note: Before writing on a cassette tape Executive checks that the period between the date written and
today's date is greater than the retention period.

Word 8 - Date written

This is set to zero in the F.D.A. On output, Executive supplies the date written. On input, Executive
moves the date written from the Header Label into the F.D.A.

Word 9

This word is set to zero by the user.

Word 10 - Trailer Label address

For cassette tape Housekeeping, this word must be set to zero. If there is a possibility that the user
program will be used for magnetic tape, then the start address of a sixteen-word storage area for
trailer information must be presented in Word 10 of the F.D.A. in the form of an index word. The
reason for this is that cassette tape Housekeeping end-of-tape action is only compatible with magnetic
tape Housekeeping when there is an address given in Word 10.

Word 1 to Word 15

These words must be set to zero by the user. They are used by the Housekeeping package to contain
information such as buffer addresses and the data block count. Under no circumstances should the
user alter the contents of these words after the file has been defined (see SDDEF macro-instruction
on page 42).

Word 16 - Header label bypass

There may be occasions when the user will want to open a cassette tape outside the Housekeeping
system using PERI instructions, but will also want to read or write the file under Housekeeping con-
trol. In order that this may be done, the system is told by placing 1 in Bit 0 of Word 16 of the F.D.A.
that Header Label procedures have already been performed by the user.

ON WRITING

Writing under the control of the Houskeeping package begins with the writing of the Start-of-Data
Sentinel, and continues normally.

ON READING

On reading, the package will ignore the Header Label and start reading the first data block.
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CONTINUATION CASSETTES

After the Header Label has been bypassed, Bit 0 of Word 16 is set to zero, so that any continuation
cassettes will be opened automatically. If the user wishes to bypass the Header Label procedures on
continuation cassettes, Bit 0 must be set to 1 before beginning-of-cassette conditions are encountered.

Word 17 to Word 29

These words must be set to zero and the conditions stated for Words 11 to 15 are applicable.

SD MACROS

This section gives a detailed description of each SD macro-instruction which is applicable to cassette
tape systems. Those instructions which apply solely to magnetic tape or direct access devices are not
considered here.

The #CMODE steering directive

In order that the PLAN compiler being used can translate each SD macro into a CALL sequence for the
appropriate Housekeeping package, it is necessary for the compiler to know first which storage devices
the user program wishes the Housekeeping packages to address and which file numbers are associated
with each device. For this purpose, the #CMODE directive is used (full details are in the PLAN
Reference Manual ). The format of the #CMODE directive is shown in the following example:

#CMODE EDS(1,2-4,6)CT(7,9-12)NULL(0,5,8,13-15)
All the files opened in a program (0 to 15) must be specified as being on a device or as NULL.

The file numbers, enclosed by brackets, must either imply an inclusive range of numbers (i.e. 2-4)
or be single numbers separated by commas (i.e. 0, 5, 8). Any devices which have no associated file
numbers should be omitted from the line.

Note: PLAN 1 compilers will interpret all SD macros for cassette tape; even so, a #*CMODE directive
must be prepared for each program in the normal manner.

SDDEF macro-instruction

The SDDEF macro-instruction is used to DEFine a storage device file to the appropriate Housekeeping
package and must be the first instruction addressing a file which the package encounters for that file.
It should be noted that when a PLAN 3 program is written in segments, and is being processed using
Housekeeping, then the F.D.A. must be reserved as Common Preset Data in the same segment as the
SDDEF instruction. If the same area is to be used by another segment, it must be reserved as Common
Variable Data.

The SDDEF macro takes the following format:
SDDEF X N,L ADDRESS,LABEL MODE ,PROC,0,L1,LABEL 1

where

X represents the program unit number in the range 0 to 15, However, if overlays are being
used in the program, unit 0 is used to hold the program file and the range of numbers
available to the user program becomes 1 to 15.

N represents the number of buffer areas. If the file is to be processed at the physical level,
no buffer areas are required and N should therefore be set to zero. If the file is to be pro-
cessed at the logical level, one or two buffer areas are required (see page 39). N is set to 1
or 2 accordingly.

L represents the block length when logical processing is being used. This parameter must be

numeric and specifies the length of the buffer area required. For physical processing, L is
set to zero. For logical processing, L is set to the miximum block size in the file concerned
This must not be less than 5 words and no more than 512 words, excluding the block
sequence word. The PLAN compiler allocates buffer storage according to the information
given by the user in N and L.
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ADDRESS

LABEL

MODE

PROC

0

L1
LABEL 1

represents the address of the start of the File Definition Area for this file. The F.D.A. is
used by the Housekeeping package to hold all the control information for the file. The routine
entered by the SDDEF instruction sets this control information to its initial state, after
which it must not be corrupted by the user program.

represents the address to which the Housekeeping package must exit if the user is required
to deal with an exception condition. The conditions under which the packages will exit via
this routine are dealt with more fully later in this chapter.

represents the coded opening mode. The mode which will be used to open the file will vary
according to the device on which the file is held. The coded mode put by the user in the
SDDEF statement will be used by the Housekeeping package to load into the first word of
the F.D.A. the correct opening mode for the device concerned. A table of the available
modes is given on page 52.1. The cassette tape modes are as follows:

#100 Open named input cassette tape, i.e. open tape containing specified Header Label. Do
not check for absence or presence of write permit button.

#200 Open named input cassette tape. Check for absence of write permit button.
#300 Open named input cassette tape. Check for presence of write permit button
#400 Open output cassette tape and write specified Header Label.

#600 Open output cassette tape as a work or scratch tape. Tapes opened in this mode have
no specified retention period; as a result, there is no guarantee that data written on
the tape will be retained. This mode should only be used for writing work tapes for
use during the program run, and when dumping is not being performed.

These parameters will be ignored when cassette tape is being used and therefore they may
be omitted.

SD macros - Physical level of control

At this level, the packages control the reading and writing of blocks of data, and the user program
must unbatch records for processing.

LEGEND OF SYMBOLS

The following symbols will be used to describe the format of physical instructions:

X
N(M)

4092(6.69)

represents the file number (0 to 15).

represents the start address of the buffer area in the core store, excluding the block
sequence word which must be reserved immediately before the buffer area and on writing
must be positive for data blocks and negative if the user is creating user sentinels. This
buffer area must be specified in upper or lower data.

represents block length. On writing this is the actual number of words to be written, ex-
cluding the block sequence word. On reading it is the maximum number of words of buffer
area in core store. L can be indicated by:

1 A literal (not with PLAN 1).
2 The symbolic name of a storage address containing the length of the block.
3 The address of an accumulator (0 to 7) containing the length of the block.

If the user puts the letter S in the operand field of an instruction, this indicates that he
wishes the transfer to be initiated but not checked.
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CHECKED TRANSFER INSTRUCTIONS
Read one block

SDRDB X N(M),L

This instruction causes the package to initiate the reading of one block. The program is then sus-
pended until the transfer has been completed, when control is passed back to the user's program.
Word 10 of the user's program contains the length of the block read in. Word 11 contains the appro-
priate information if an exception condition occurs, in which case control passes to the user's excep-
tion routine (see the section on Communication with the User Program, page 49).

Write one block
SDWRB X N(M),L

This instruction causes the package to initiate the writing of one block. The program is then suspended
until the transfer has been completed. Word 10 of the user's program contains the length of the block
transferred. If an exception condition occurs, this is signalled in Word 11 of the user's program and
control is passed to the user's exception routine.

UNCHECKED TRANSFER INSTRUCTIONS
Read one block - unchecked
SDRDB X N(M),L,S

Write one block - unchecked
SDWRB X N(M),L,S

These alternative forms of both the SDRDB and SDWRB instructions are available to the user. In this
form the particular instruction causes the package to initiate the transfer, and then control is passed
to the user's program. The user is thus able to timeshare the cassette tape transfer time.

As the transfer is not checked automatically by an instruction of this form, a separate instruction
(SDSUS, which is explained below) must be given to return control to the package to check that the
transfer has been successfully completed.

SUSPEND TRANSFER INSTRUCTION
Check previous transfer to file X
SDSUS X

This instruction is similar to a SUSBY and must always be given to check the transfers initiated by
the instructions:

SDRDB X N(M),L,S
SDWRB X N(M),L,S

The SDSUS instruction suspends the program until the transfer has been completed. If the transfer is
completed successfully control is passed to the user's next instruction, with the length of the transfer 'in
Word 10 of the user program; if not, control passes to the user exception routine with Word 11 of the
user program set appropriately.

TIMESHARING

The use of the non-checking instructions together with SDSUS can best be explained by an example.
Let us assume that it is required to process a cassette tape file of unbatched blocks using double buffering.

fe—— L —— Transfer of
one block
Buffer 1

Use of same type
Transfer of of arrow indicates
one block - overlap of transfer time

_Buffer 2
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The sequence of operations is as follows:

The user gives an SDRDB instruction (including the parameter S), which initiates the transfer of one
block into Buffer 1. The start address of Buffer 1 has previously been loaded into the modifier specified
in (M), N being set to zero. Control is then passed back to the user, who can then give the necessary
instructions for processing the block already stored in Buffer 2. This processing may or may not be
completed before the reading of the block to Buffer 1 has been completed. An SDSUS is then given to
suspend the program and check for the completion of the transfer to Buffer 1.

The next SDRDB instruction specifies Buffer 2 using a different modifier, the contents of Buffer 1
being processed as the block is read into Buffer 2. The use of double buffering and timesharing saves
a considerable amount of time by overlapping the cassette tape transfer and processing times.

SD macros - Logical level of control

At the logical level of control, the user is concerned only with records; these are batched and unbatched
for him by the Housekeeping package.

WRITING

Write one record
SDWR X N(M)

where X represents the file number

and N(M) represents the start address of the area in which the user has stored his record.

This instruction causes the package to test whether the buffer area can accept any more records. If it
can, a record is transferred from its storage location into the buffer. If not, the program is suspended
and the complete block is written out of the buffer on to cassette tape. A record is then transferred
into the buffer to become the first record of the next block.

If a block does not completely fill a buffer, then the contents of the remaining words are not written
out, i.e. the complete block is written out rather than the whole of the buffer.

If two buffers, A and B, are used, the package tests Buffer A into which the last record was transferred.
If this buffer is not full, the record is transferred into it. If it is full, the package checks that the trans-
fer from Buffer B has been completed, then initiates the writing-out of the block in A and transfers the
record as the first of a new block in B. In both cases, control is passed from the package to the user's
program after the transfer of the record has been completed.

If the End-of-Tape is detected during the writing of a block to tape, the single record to be transferred
by the SDWR (which has caused the block to be written-out) is written to tape as a block. The Trailer
Label is then written and the next cassette opened under the control of the package.

N4

Buffer A

£1 Record ¥ 1 Record]

Transfer 1 record by SDWR T

[ 1 record
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CLOSE BATCH
Close batch
SDCLB X
where X represents the file number.

This instruction causes the package to write the contents of the buffer(s) to tape. The next record
transferred into a buffer will then be the first of a new block. The user may thus choose particular
records to start blocks.

Control is not passed to the user’s program until the transfer has been completed and checked.

Exception conditions can occur as for the normal Write instructions.

READING
Read one record
SDRD X N(M)
where X is the file number
and N(M) is the address of a location in the user's area to which the record is to be transferred.

Normally, two buffer areas are specified in the SDDEF instruction for logical processing. The package
tests the buffer from which the last record was transferred, say Buffer A, to see whether it contains
any records. If it does contain more records, then one record is transferred to the user's area at
location N(M). If there are no more records to be transferred from Buffer A, then the package sus-
pends the program until the transfer of a block into Buffer B is completed successfully (this transfer
will have been initiated before the first record was read from Buffer A). The package then initiates the
transfer of a block from tape into Buffer A and transfers the first record from Buffer B into location
N(M).

If only one buffer is specified, then the package initiates the next cassette tape transfer as soon as the
last record has been transferred from the current block to location N(M).

L >
1 Record
Buffer A
4 3 2 1
User's
processing
Tape P area starts at
File N(M)
X
¥ v 1 v
Buffer B
8 7 6 5

The package does not check the transfer of a block from cassette tape into a buffer until it attempts to
transfer the first record from that buffer. Thus, a Trailer Label is not signalled to the user until an
attempt is made to transfer the first record from a buffer containing it.

If a 'long block’ condition occurs during logical processing, then control is passed from the package
to LABEL with Words 10 and 11 of the user program set appropriately (see the section on Exception
Conditions, page 50).
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SET POINTER
Set pointer to start of record

SDRDP X N(M)

where X represents the file number
and N(M) represents a storage location to which the start address of the next record is trans-
ferred.

This instruction enables the user to process records while they are stored in the input buffer. The user
does not normally know the storage addresses of buffers if he is using logical processing. Individual
records can only be identified by transferring them to a separate processing area using SDRD instruc-
tions.

In effect, the SDRDP instruction identifies each record for the user by causing the package to transfer
the start address of the next record to be processed into a specified storage address. Each record is
identified in this way while it is stored in an input buffer. Thus the user can process records without
transferring them to a separate processing area. The main restriction governing the use of SDRDP

is that the instruction must not be used if the records increase their length during processing. If this
occurs, the extra words of an extended record will overwrite the beginning of the next record in the
buffer.

The specified storage location N(M) is normally a modifier. Thus the user can give general instructions
that can be modified to refer to each record as it is read. If a modifier (1, 2 or 3) is not available at
any particular stage in the program, then N(M) may be either of the following:

1 The symbolic name of an address in upper or lower data.
2  The address of an accumulator (0, or 4 to 7).

The address is stored in the least significant 15 bits of the specified word. The contents of the most
significant nine bits are indeterminate.

Example

Let us suppose that in a file with file number 1 it is required to multiply the fifth word of each record
by a constant stored in location CONST. The first instruction, an SDRDP, will transfer the start address
of the next record into a modifier, say accumulator 1.

LAB SDRDP 1 1

An instruction must now be given to load the fifth word into an accumulator, say 7. This is done by
giving the address of the fifth word relative to the start of its record, i.e. 4, and then by modifying this
address by the absolute start address of the record contained in the modifier. The Multiply instruction
can now be given (the MPR instruction is used to ensure that the product is not double length). The
product may then be used to overwrite the fifth word in the record, which may then be transferred
directly to an output buffer using an SDWR.
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This process may then be repeated by branching to LAB, while the package updates the contents of
accumulator 1 so that the next record is processed.

SDRDP is faster than SDRD, as there is no second transfer of whole records to a processing area.
However, if SDRDP is used to process whole records, this advantage is offset by the time taken in
modification. In general, SDRD should be used for the processing of whole records.
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END OF CASSETTE AND END OF FILE
There are two End instructions, both of which can be used on input or output files on cassette tape.

If an output file is being processed logically, then the user must give an SDCLB instruction to the file
before addressing it with an End instruction,

Close cassette early

SDCRE X

1  Specifying output file: SDCRE can be used to force the end of a cassette before the end of cassette
warning is detected. The Trailer Label will be written, then the cassette is released and control
passes from the Housekeeping system to the user’'s next instruction. The next Write instruction
given will open the continuation cassette.

2 Specifying input file: if an SDCRE specifying an input file is given, the package unloads the current
cassette and then control passes to the instruction after the SDCRE. The data block count is not
checked.

The continuation cassette is not opened until the user gives another Read instruction specifying
that file.

Close file

The Close File instruction SDEND can be used for input and output files, and can have one of the
following formats:

1 End and align
SDEND X REWIND

The cassette tape is aligned, but the file is left allocated to the program, i.e. it can still be
specified by SD macros. If a Read instruction is given after an SDEND with the REWIND parameter,
the package will read over the Header Label and Start-of-Data sentinel, and transfer the first
block or record of that cassette. A Write instruction cannot be given.

2 End and close
SDEND X CLOSE
The cassette tape is aligned and the tape station released from the system.
3  End and unload
SDEND X UNLOAD

The cassette tape is aligned and the tape station released from the system. Operator action is
needed before that station can be addressed again by Executive.

Note: A File Definition Area which has been used for a file may subsequently be used for another file
provided that:

1 The first file has been closed or unloaded.
2 Another SDDEF is given to the F.D.A. for the new file.

Mixed logical and physical processing

Within a program, the user can process some files at logical level and others at physical level.
Normally one file will be processed throughout at either logical level or physical level. However, sub-
ject to the following restrictions, the user can process a file at both physical and logical level during
the same pass.

ON WRITING
Logical to physical

The user must give an SDCLB (Close Batch) instruction before changing from logical to physical level.
This ensures that any records stored in the buffers are written to tape.
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Physical to logical
If an SDWRB instruction with the parameter S has been used, an SDSUS instruction must be given to

check the transfer before changing to logical Write instructions.

ON READING
Logical to physical

The user can change from logical to physical processing only when control has passed from the package
to the user's exception routine indicating a user's (unidentified) sentinel or the' End-of-Cassette Trailer
Label has been found.

Physical to logical

If an SDRDB instruction with the parameter S has been used, an SDSUS must be given to check the
transfer before changing to logical Read instructions.

COMMUNICATION WITH THE USER PROGRAM

The Houskeeping packages use locations 10 and 11 to communicate reply information to the user pro-
gram. The information stored in these two words falls into one of two categories:

1  Miscellaneous Information Concerning Normal Processing

Word 10: When SDRDB and SDWRB instructions are implemented, the length of block transferred
each time is stored in Word 10. Word 11 is not used for storing this type of information.

2 Information Concerning Exception Conditions

Word 10 is used to store the length of the block transferred; this information can be picked up by
the user in the normal manner if required.

Word 11 is divided as shown:
Characters 1st |2nd, 3rd and 4th
Bits Oto5}6 to 23

On the occurrence of an exception condition, the first character, Bits 0 to 5, contains a number
{(1,2,3 or 6 for input files, 3 or 6 for output files) identifying the particular exception condition

(see the section on Exception Conditions, page 50). The rest of the word, Bits 6 to 23, contains

a return address.

When an exception condition occurs, control passes from the Housekeeping package to the instruc-

tion whose address is given in the LABEL field of the relevant SDDEF. This instruction is the first
instruction in a section of the user's program that enables the particular exception condition to be

identified, and specifies the operations to be performed for each condition. This section of the pro-
gram must therefore begin by picking up the contents of the first character of Word 11 and testing

for equality with the various exception condition identifying numbers. Note that the first character

must be shifted to the least significant position, e.g.
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where IDENT is the address of a storage location in which the particular number to be tested for
has been stored. Control then passes to an instruction appropriate for dealing with the exception
condition identified by the test. When the exception condition has been dealt with, control can be
returned by the user to the instruction whose address is the return address in Word 11,
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EXCEPTION CONDITIONS

The user can return control to his instruction following the SD macro which gave rise to the exception
condition by branching to the address in Bits 6 to 23 of Word 11. This is known as the return address.

Input exception conditions

On encountering the first Read instruction, Housekeeping will open the cassette, read the Start-of-Data
sentinel, read a record or block and exit to the user's next instruction.

A long block exception occurs when an attempt is made to read a block that is longer than the specified
buffer area. The condition is signalled by #01 in Bits 0 to 5 of Word 11 of the user program, and the
user's return address in Bits 6 to 23. Nearly every time it arises, this exception condition will be
unexpected by the user, who will normally abandon the run. However, the user may not need to read
the whole of an unbatched block from a particular tape, in which case only the buffer size required
need be specified in an SDRDB instruction. Each block read would cause this exception condition to
arise and an exit to LABEL would be made. The user would then ignore this exception condition and
continue to read blocks by passing control to the return address.

If a user's (unidentified) sentinel is encountered, then Housekeeping will exit to LABEL with #03 in
Bits 0 to 5 of Word 11, and the user's return address in Bits 6 to 23.

When the end of tape is reached, Housekeeping will unload the cassette, update the sequence number
and exit to LABEL with #06 in Bits 0 to 5 of Word 11 and the user's return address in Bits 6 to 23. If
logical processing with double buffering 1s being used, the SDRD macro-instruction which presents the
user with the last record on the tape will not initiate the end of tape procedures. These will be initiated
by the following SDRD macro, without the user being presented with a further record. The user will,
therefore, have to repeat the SDRD macro in order to open the continuation cassette and obtain the
next record.

When the end of file is reached, Housekeeping will exit to LABEL with #02 in Bits 0 to 5 of Word 11
and the user's return address in Bits 6 to 23. The cassette will not have been unloaded.

Output exception conditions

On encountering the first write instruction, the Housekeeping system will open the cassette, write the
Start-of-Data sentinel, write a record or block and exit to the user’'s next instruction.

If 2 user's (unidentified) sentinel is written, then Housekeeping will exit to LABEL with #03 in Bits 0
to 5 of Word 11, and the user's return address in Bits 6 to 23.

When the end of tape is reached, Housekeeping will clear the buffers when logical processing is being
used, write the Trailer Label, update the cassette sequence number, unload the cassette and exit to
LABEL with #06 in Bits 0 to 5 of Word 11 and the user's return address in Bits 6 to 23. The next Write
instruction given to that file will open the continuation cassette.

When an SDEND is given to the file, Housekeeping will write the Trailer Label and exit to the user’s
next instruction.

Summary of exception conditions

Table 2 on page 51 summarizes the contents of Words 10 and 11 when control is passed to the label
on the occurrence of exception conditions.
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Exception Conditions Word 11 Word 10

Bits 1 Bits

0to5 6 to 23
Long Block #01 Return Address Length of Buffer Specified
End of File #02 Return Address —
User or unidentified sentinel +#03 Return Address —
End-of-Cassette #06 Return Address —

For input files, all four exception conditions apply.
For output files, exception conditions #03 and #06 apply.
Table 2 Contents of Words 10 and 11

ERROR MESSAGES

The Cassette Tape Housekeeping system will cause certain error messages to be typed out at the
console for the appropriate error conditions. Error messages have the format:

CT ERR X
where X is a particular error code letter and CT identifies the type of device,
Certain information is given in the accumulators to help the user identify the fault.

All the error halts listed below are non-restartable.

Error codes output by Cassette Tape Housekeeping (typewriter version)

A Format Error has been detected (End-of-Cassette label found in an unexpected place).

B Format Error has been detected (End-of-File label found in an unexpected place).

C Format Error has been detected (Start-of-Data sentinel found other than at start of data).
D Format Error has been detected (Start-of-Dump sentinel found halfway through a dump).
E Format Error has been detected (End-of-Dump sentinel not preceded by Start-of-Dump

sentinel).

F No SDDEF is given for this file.

G User's exceptions LABEL is not present in F.D.A.

H Coded opening mode is outside acceptable range of modes (0 to 9 at present).

J SDEND or SDCRE instruction given to a file being processed logically has not been pre-
ceded by an SDCLB instruction to run out the buffer.

K Record size is larger than buffer size.

L Block read does not contain an integral number of records.

M Data block count discrepancy.

N Parity failure.

Note: If a parity error is discovered during reading or writing of a block, the computer will be
instructed by Executive to make several attempts to read or write the block correctly. If none of these
attempts is successful, an error is signalled to the Housekeeping, and the program is suspended. The
user must then go back to a restart point and use the dump and restart routines, or alternatively
restart the program from the beginning.

Error codes output by Cassette Tape Housekeeping (non- typewriter version)

#2141 (!A) Format Error has been detected (End of Cassette label found in an unexpected place).
#2142 (!B) Format Error has been detected (End-of-File label found in an unexpected place).

#2143 (!C) Format Error has been detected (Start-of-Data sentinel found other than at start of data).
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::2144 (!D) Format Error has been detected (Start-of-Dump sentinel found halfway through a dump).

2145 (!E) Format Error has been detected (End-of-Dump sentinel not preceded by Start-of-Dump
sentinel).
#2146 (IF) No SDDEF has been given for this file.
#2147 (!G) User exceptions LABEL not present in F.D.A.
(!H) Coded opening mode is outside acceptable range of modes (0 to 9 at present).
(

'J) SDEND or SDCRE instruction given to a file being processed logically has not been pre-
ceded by an SDCLB instruction to run out the buffers.

(!K) Record size is larger than buffer size.

(!L) Block read does not contain an integral number of records.

i42xx (Bx) Data block count discrepancy on program file number x
(

46 xx (Fx) Program file x has FAILed.

Contents of accumulators for Cassette Tape Housekeeping (typewriter and handswitch versions)

Accumulator Information

0 Address of the area where the user’'s accumulators are stored.

1 Address of the return link from the user's program.

2 Address of the F.D.A.

3 Absolute unit number of the deck involved (negative if deck not allocated).

4 Current data block count as accumulated by Housekeeping.

5 Program's file number.

6 Data block count from cassette if error code is M or Bx; otherwise immaterial.
7 Immaterial.

SUMMARY OF SD MACROS

The following is a list of the SD macros which will be compiled when used on cassette tape.
SDDEF Define a file

SDRDB Read a block

SDWRB Write a block

SDRD Read a record

SDRDP Read a record and set a pointer to it

SDWR Write a record
SDWRU Write a record. These instructions have real significance on direct access devices; when
SDWRI used for a cassette tape file, they are equivalent to SDWR.

SDCRE Close cassette early
SDCLB Close a batch
SDEND End

SDSUS Suspend
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DECIMAL CODED MODE MAGNETIC TAPE /CASSETTE TAPE MODE | DIRECT ACCESS MODE
1 # 200 # 100
2 # 300 # 100
3 # 400 # 100
4 # 200 # 200
5 # 300 # 300
6 # 400 # 300
1 Compatible mode not available # 400
8 # 600 # 600
9 # 100 # 200

Table 3 Opening modes

4092(6.69) 52.1






Chapter 8 Dump and restart facilities

This chapter is divided into two main sections. The first section describes the Dump and Restart
procedures for use in an installation including a console typewriter, when PLAN 3 must be used. The
second section describes the Dump and Restart procedures for use in a handswitch controlled installation.

DUMP AND RESTART (CONSOLE TYPEWRITER VERSION)

The Dump routine is a facility that makes it possible to copy to cassette tape the contents of the core
store of the central processor at any given time, together with details of the peripherals allocated to the
user program at that time. The Restart routine restores the machine to this same state at some time in
the future when it is required to continue with the program from that point. Therefore, if the program
is dumped at regular intervals and the run fails or the program is taken off for some reason, it is
possible to restart from the last convenient dump point, rather than go back to the very beginning and
needlessly reprocess information.

How the Dump routine works

The Dump routine is incorporated into the user program when the Dump instruction SDUMP is
encountered by the PLAN compiler. When the routine is entered via this instruction, it writes dump
information to a storage device file specified by the user in a special block known as the dump para-
meter table. The information dumped is as follows:

1 The Start-of-Dump sentinel identifies the information that follows, and also contains the dump
number which enables the Restart routine to search for and restart from any particular dump.
Its format is described fully in Chapter 6.

2 Information pertaining to all the character peripherals allocated to the user program is dumped;
for example, their property codes and program unit numbers. The routine tests for the presence
of up to 16 files on each device type (TR, TP, CR, CP, LP) and disengages any units mentioned by
the user in the dump parameter table.

3 The File Definition Areas of all storage device files allocated to the program are dumped.
4 Information pertaining to the program overlay file, if this is present, is dumped.

On restarting, the user program request slip is reinstated so as to give the restarted program its own
name and priority. It should be noted, however, that the store size and peripheral requirements are
dealt with separately as these may have been changed from their initial settings in the request slip.

On being dumped, the accumulators contain information which enables the Restart routine to reload
the store contents correctly.

All the core store currently occupied by the user program is written away in blocks of up to 512 words.

The End-of-Dump sentinel terminates the dump, and contains a count of the number of dumped blocks
which enables the Restart routine to check that no dumped information has been lost.

While dump data is being written, restart information about the peripherals allocated to the program

is displayed on the console typewriter and is output to a card punch or paper tape punch if the user
program so specifies. When the dump has been completed successfully, Word 10 is set positive and

exit is made to the user program via the instruction immediately following the SDUMP macro. If the
dump is not completed successfully, Word 10 will be set negative and on restarting Word 10 is set zero.

The SDUMP macro-instruction

The SDUMP macro-instruction causes the PLAN compiler to incorporate the Dump routine and its
associated modules into the user program. The format of this macro-instruction is:
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SDUMP

where

Address

Address, Xp Xy Xgos Hx ..., Hly ..., Hz

is the address of the first word of the dump parameter table (see below).

are all the file numbers to which the Dump routine may be required to write a dump.
As the file number required for any particular dump is taken from the dump para-
meter table at run time and not from the macro-instruction itself, the order in which

the file numbers appear in the macro is unimportant and no number should appear
twice.

Devices which are neither storage devices nor basic peripherals will be dealt with
at dump time by special modules which will be entered by the dump routine itself.

The user will signal the presence of such devices by including the name of appropriate
modules in the SDUMP macro.

The macro-instruction is compiled as:

STO 1
CALL 1
CALL 1
CALL 1
CALL 1
CALL 1

10

Hy

HDUMP

Address

where Hx; x; x;, Hxy X, X5 etc., are the names of modules (HDEDS, HDMCF, HDFDS, HDMT or HDDT,
where DT refers to cassette tape) which will dump on to the file numbers x, x5 etc. — the device types
for x,, x, etc. having been determined by reference to the #CMODE directive by the PLAN compiler.

The dump parameter table

The dump parameter table specifies information required by the Dump routine at dump time. The
format of the table is as follows:

Word 0
Word 1

Word 2

Words 3ton

Word (n+1)

File number/start address of the File Definition Area of the dump file.

Type + 256/unit number of the punch if the restart parameters are to be punched —
otherwise zero.

Indicator to inhibit console display for dumped peripherals — otherwise same as
Word 3 onwards.

Information about each basic peripheral which the Dump routine is required to
disengage pending operator action at dump time.

The characters DUMP (#44655560)

The above words are now described in detail.

WORD O - FILE NUMBER/ADDRESS OF FILE DEFINITION AREA

Dumps may be made on to any magnetic storage device (MT, CT, EDS, MCF, FDS). In the case of
magnetic tape and cassette tape, dumps may be made on to the user's own output files or on to a special
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dump tape called 'ICT-DUMP ****' where **** are four characters of the user's choice. With all other
storage devices, dumps may only be on to special dump files, and for this reason the user must be
careful not to specify one of his own output files if there is any chance of that file being allocated to a
direct access device by a change in the #CMODE steering line. If a dump is to be made on to the user's
own file he must ensure that this file is opened.

The count in Word 0 of the parameter table should contain the file number of the file on to which it is
required to write the dump. The modifier part of the word should contain the address of the File
Definition Area for the file. If a special dump file is being specified, the user must prepare a 30-word
definition area for the file and give an SDDEF macro-instruction to the file as follows:

LABEL OPERATION | ACC. L OPERAND t Fé&“rzﬂ
¥% BB,

X = Dump file number (which must not be 0 if overlays are being used).
FDA = Address of start of File Definition Area.
EXCPT = Address of exception routine to which exit will be made if the file specified is on a direct

access device and cannot be opened by the corresponding Housekeeping package.

3 = Coded opening mode. This will open magnetic tape or cassette tape in output mode and
direct access devices in overlay mode. If preferred, coded mode 2 may be specified, which
will open the file by name.

S = Serial processing (parameter for direct access compatibility).

*ok ok = Four characters of the user's own choice which will ensure that the ICT-DUMP f{ile for
this program will not be confused with the ICT-DUMP file for any other program in the
same installation,

R = Retention period.

If a special dump file is specified, the user should give an SDEND instruction to the file at the end of the
job to release it from the system. If, however, the user does not have another output file under the
control of the appropriate Housekeeping package, the output close file routines will not have been
incorporated into the user program. Under these circumstances an SDEND cannot be given to the dump
file.

WORD 1 - TYPE/UNIT NUMBER OF THE PUNCH

The Dump routine displays on the console typewriter a set of parameters which are required by the
Restart routine in order to re-open the dump file and search for the required dump. So that the
operator need not be called upon to punch these parameters from the console log, the option exists when
dumping to output the parameters inthe required format to a paper tape or card punch that is currently
allocated to the user program. If the parameters are required on a card, Word 1 of the table should

be set to 260/ program unit number of the card punch. If the parameters are to be punched on to paper
tape, Word 1 should be set to 257/program unit number of the paper tape punch. I it is not required to
punch the parameters at all, Word 1 must be zero.

WORD 2 - CONSQLE DISPLAY INHIBITOR

Normally it will be found convenient for operator purposes to allow the Dump routine to display on the
console typewriter information about the peripherals allocated to the user program. On some occasions,
however, notably when the time that it takes to complete a dump is critical (for example, when real-
time devices are involved) it may be necessary to suppress some or all of these messages. To use

this facility, Bits 0 to 5 of Word 2 should contain #23. I this character is not present in this position,
the Dump routine assumes that the word is being used for one of the alternatives which are described

in the following sections on Words 3 to n and Word n+1. The settings of the bits in the remainder of
Word 2 when it is used for the inhibit facility are significant. The messages normally cutput by the
Dump routine are divided into groups and any particular group delays may be suppressed by setting

the appropriate bit of Word 2 equal to '1'. These groups and their corresponding bits are as follows:
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See Note 1 Bit 23 . Restart Parameters. The first message output by dump.

( Bit 22 Messages relating to paper tape readers.
Bit 21 Messages relating to paper tape punches.
See Note 2 { Bit 20 Messages relating to line printers.
Bit 19 Messages relating to card readers.
\ Bit 18 Messages relating to card punches.
[ Bit 17 Messages relating to seven-track or nine-track tape.
See Note 3 < Bit 16 Messages relating to E.D.S.
Bit 15 Messages relating to M.C.F.
Bit 14
Bit 13 .
Reserved for future devices.
Bit 12 May currently be set to 0 or 1 as convenient.
Bit 11
Bi i .
See Note 3 it 10 Messages relatlTng to cassette tapes
Bit 9 Messages relating to F.D.S.
Bit 8
Reserved for future use. Must be zero.
Bit 7
See Note 4 Bit 6 The final message output by dump.

Details of each of these groups of messages are given in the section on Console Messages and Restart
Parameters, page 57.

Note 1 This is the first message output by the Dump routine and it acts as a form of 'start sentinel’
to the messages which follow. This message is also output on a card or on paper tape if
required (see under Word 1 of the dump parameter table), in which case display of the
message is not essential to the operator.

Note 2 The inhibiting of these groups of messages could prove to be awkward to the operator
if the user program ALLOTs or RELeases basic peripherals frequently. If an established
set of peripherals is being used, these messages can be inhibited safely although the user
is recommended to 'cover' himself in the program's restart operating instructions.

Note 3 The storage device messages are almost indispensable on restarting, particularly when
cassette tapes or seven- or nine-track tapes are being used, as these tend to be changed
fairly frequently. This makes operator logging of the serial numbers on these devices
a difficult procedure, particularly if the magnetic tapes are rotating. The user is advised
to investigate the operating hazards involved in any particular program before inhibiting
this group of messages.

Note 4 This is a valuable message for the operator. In suppressing it, the user is advised to
proffer his own shorter message in its place.

WORDS 3 TO n - PERIPHERALS FOR OPERATOR LOGGING (AN ALTERNATIVE FOR WORD 2)

The operator may be required to log the state of certain basic peripherals at each dump point (e.g. last
form printed, last card read) so that data can be reloaded correctly if a restart is required. Words 3
to n are used to specify to the Dump routine which peripherals it must DISengage for the operator

to log. This ensures that no further data is processed from these peripherals on re-entry to the user
program until the appropriate action has been taken by the operator. The devices concerned should be
listed, one word per unit, as follows:

Bits 0 to 8 Device Type + 256
Bits 9t0 23 Program Unit Number

The devices can be listed in any order. A device which is not currently allocated must not appear in the
list; therefore, when a device is RELeased, the appropriate word in the parameter table should be
zeroised. Zero words in the table are ignored.
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WORD n+1 - THE TERMINATING CHARACTERS DUMP (AN ALTERNATIVE FOR WORD 2)

The detection of the four characters DUMP in any word after Word 1 of the parameter table is accepted
by the Dump routine to indicate the end of the table.

Console messages and restart parameters

The Dump routine displays on the console typewriter a series of messages that record the state of the
program and its peripherals, and which make it easier for the operator to set up the machine in the
same state when a restart is required. The suppression of these messages has already been dealt with
but their formats will be described in greater detail here.

The first message, which is output on two lines, can also be punched on paper tape or a card if so
requested by the user program. If it is not punched at run time, the operator will be required to
punch it by hand if a restart is required. The information typed is as follows:

DUMP-xx-dd /mm/yy-gCT=xx~fffffffI/[fF
-SEQN xxx-FGNxxx-RESTART.

where - denotes a hyphen and the notation is as follows:

DUMP-xx- Dump number (eight characters), This starts at 1 and is automatically updated by
the Dump routine.

dd/mm/yy Current date obtained from Executive (eight characters).

-yCT-xx~ Dump file's file number. (If the dump is made on to some other device then yCT

may be replaced by yMT, EDS, MCF or FDS.)
JIfFffffffff Name of the dump file (twelve characters).

-SEQNxxx Cassette or magnetic tape sequence number (eight characters). This will always be
zero for direct access devices.

-FGNxxx Generation number of the dump file (eight characters).
RESTART. Terminating code (eight characters).

When punched on a card, this information starts at column 1. When punched on the paper tape, the full
stop after RESTART must be followed by a Newline character.

In installations that include direct access devices, the first message is typed as follows if it refers to
one of these devices:

DUMP-xx-dd/mu/yy-wuu—-xx~fff{fffff/f/
-SEQN xxx~-FGNxxx-RESTART. LBN nnnnnn

The notation is the same as for cassette tape, with the following exceptions:

~UUU-XX— Dump file's program unit number (eight characters). uuumay take the form EDS,
MCF or FDS,

-SEQNxxx Sequence number (eight characters). This will always be zero for direct access
devices.

LBN nnnnnn Logical bucket number (twelve characters). This will be the logical bucket number

of the start of the dump. If the restart parameters are punched by hand, this message
is optional.

For each basic peripheral found allocated to the program, the Dump routine types a message of the
form:

dd xx = yy
where
dd = Device type (TR, TP, LP, CR or CP)
xx = Program unit number
yy = Absolute unit number

e.g. CR 01 =12
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For each storage device found allocated, the Dump routine types a message of the form:

dd xx = yy ‘zzzzzzzz

where

dd = Device type (DA, MT or CT)
XX = File number

yy = Absolute unit number

“zzzzzzzz - Serial number in octal of tape, cassette, cartridge etc. loaded on that unit.
If an overlay file or other program file is allocated to the program, a message of the form:
SD 0 PROGRAM FILE
is displayed.
The final message displayed by the Dump routine is:
DUMP NO -xx- COMPLETED ON FILEyy

where xx is the dump number and yy is the unit number of the dump file. The Dump routine then re-
enters the user program at the first instruction after the SDUMP macro, and the program is free to
continue until it tries to address any basic peripheral which has been DISengaged by the Dump routine.
At this point, Executive will display a FIX message and suspend the program until the operator has
logged the offending device and re-allocated it to the user program.

Entry conditions

PARAMETERS

The dump parameter table must be set up as described previously.

BASIC PERIPHERALS

Basic peripherals can still be engaged on transfers when entry is made to the Dump routine, since
the latter gives a SUSBY order to each peripheral if it finds that it is allocated. However, the following
points should be borne in mind:

1 It is very inconvenient for the operator on restarting to have to reposition paper tape in the
reader halfway through a reel of tape or halfway through a block. The start of a new reel of tape
is the ideal point at which to initiate a dump, if this can be organized.

2 If the program is to be suspended immediately after a dump has been made and restarted at a
later date, it is advisable to initiate dumping at the head of form on the printer(s) since restarting
with the paper accurately positioned at an intermediate point in a form is impracticable and at
least one form will therefore be lost.

3 On restarting, the reply information in the second word of the PERI control area of basic peripherals

which were engaged in transfers on entry to dump may not reflect the true state of the peripheral.
For example, a 'paper low' indication given for the line printer at dump time will be reloaded
into store by the restart routine, but the operator will probably have loaded a fresh supply of
paper by then.

4 If the Dump routine is required to output the restart parameters to a paper tape punch, the user
program must ensure that the selected peripheral is not positioned halfway through a block of data.
The Dump routine punches its own runout before and after the parameters but it is not possible for
it to terminate the user's data initially.

STORAGE DEVICES

The standard Housekeeping packages must be used to control all storage devices required by the user,
with the exceptions of special dump files which are under the control of the Dump routine itself, and
program files which must be allocated to program unit 0 and be under the control of a standard overlay
package.

input transfers from storage devices may be in progress when the Dump routine is entered. Output
transfers must be terminated and output files being processed 'logically’ must be given an SDCLB
instruction prior to entry to the Dump routine.
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Scratch files (i.e. files opened using mode #600) must not be used nor must output files that have the
security indicator set, as it is not possible to re-open these files on restarting.

The file on to which the dump is to be made must not be active and any outstanding transfers to the
same file should have been checked and cleared.

INDIVIDUAL STORAGE DEVICES
Magnetic tape

A dump must not be initiated if any input or output magnetic tape file is positioned immediately after
two consecutive magnetic tape sentinels.

Direct access devices

Care must be taken on restarting if a file is being processed in overlay mode, otherwise data which
has already been processed will be reprocessed using updated information instead of the original
information. Two courses of action are open to the user:

1 On restarting, the user program checks each piece of data accessed and arranges to avoid
reprocessing the same if it has already been processed and then rewritten.

2 A restart can only be executed from the last dump made and then only if the program was sus-
pended immediately after dumping and before any further processing of the overlay file was
possible, In this case, if a breakdown should occur between dumps being made, the user has little
alternative but to create completely the offending file and rerun from the beginning.

End of cassette tape procedures

The following information concerns the action taken by the Dump routine when the end of a cassette
tape is detected on the dump file.

The Dump routine writes the End-of-Dump sentinel followed by the Trailer Label. The routine then
unloads the cassette tape, opens a continuation cassette and restarts the dump on the continuation
cassette. On this occasion, if the dump is successful, the Dump routine exits to the user's last instruction,
indicating a successful dump by setting Word 10 positive.

Holding dump as overlay segments

The Dump routines may be made overlay segments if required and need be called into store only when
a dump is to be made.

Each time a dump is to be made a segment which contains the SDUMP macro, and which is itself
overlaid, should be entered. Care should be taken to put the Dump parameters table in a COMMON
area, as this would be referred to in the SDUMP macro of the Dump segment.

In the examples below, the segment containing the SDUMP MACRO is called DUMPSEG.

Example

The segment DUMPSEG could take the following form, where the DUMP parameters table is held in
DPT in a common area called DPTA, The dump file's file number is 1.

LABEL OPERATION | Acc. [} OPERAND H ,”3&3
1 67 1213 1506 .1l 24 p-:3 2 ¥ 40 44 48 Kk % &0 & 8 2]

#erosfam | |fovmpseel | | 1 1Ll Lo b bbb 1
F T R B L R N N N N T B N N
.......... er e e TN
#eresman | | .| 1 o oo bbb f
A A N R T .
N A N N N N N N
#eno | oot bbb e b e e b e 8
N T N T

Therefore, whenever a dump is to be made, the following overlay instruction should be obeyed:

ENTER DUMPSEG
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In order that the dump segments are overlaid correctly, the steering segment should contain the
following:

#OVERLAY (a¢/u)DUMPSEG,HDUMP, y
where a = area number

w = unit number
and vy = name of the dump segment which will make HDUMP dump on to the correct device.
y may be: HDMT - Magnetic tape

HDDT - Cassette tape

HDDAT - Direct access device
If yis set to HDDAT, then it must be followed by one of:

HDEDS - Exchangeable disc store

HDMCF - Magnetic card file

HDFDS - Fixed disc store

Examples
#OVERLAY (1/2)DUMPSEG,HDUMP HDDT
*OVERLAY  {3/4)DUMPSEG,HDUMP HDDAT HDEDS

Also, when a dump is to be made on to a direct access device, it is possible to overlay a lower
variable area used by dump (HDDAT). If this area is to be overlaid, then the following should be
included in the steering segment:

#LOWER OVERCOMMON/HDDAT/

Operator action required on peripherais
BASIC DEVICES OF TYPES 0 TO 4

If the user requires the operator to log the physical state of any of these devices on the lines suggested
below, the peripherals concerned must be mentioned in the dump parameter table {see page 54) so
that the appropriate units are first disengaged.

Card reader

1 Empty the output stacker and replace the cards in the card box followed by a tagged card on which
is written the program name, dump number .and date.

2 Run out the reader and return the unread cards to the bottom of the input hopper.

3 Re-allocate the reader.

Paper tape reader

1  Mark the paper tape so that it can be repositioned with the same character about to be read if a
restart is necessary later. Write the program name, dump and date on the paper tape at that point.

2 Re-allocate the reader,

Card punch

The Dump routine punches a card of 80 zeros on each punch allocated to the program which is also
mentioned in the dump parameter table. If the user requests the restart parameters to be output on to
a card, these will be output before the card punched with zeros; this ensures that the previous data
has been check read. The operator should:

1 Run out the punch.

2 Reverse the dump marker card (so that it can be easily extracted later before the cards are read).
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3 Remove any subsequent cards.

4 Reprime and re-allocate the punch.

Paper tape punch
The Dump routine runs out a few feet of paper tape before disengaging the unit. The operator should
1 Write the program name, dump number and date on the ‘run-out’ tape.

2 Re-allocate the punch.
Line printer

1 Note the last form printed and, if possible, attach a slip of paper to it giving the program name, dump number
and date.

2 Re-allocate the printer.

Magnetic storage devices of types 5, 6, 7 and 12

The operator is not required to take any action on these peripherals at dump time.

Error messages

The Dump routine will cause certain error messages to be typed out at the console on the occurrence of the appro-
priate error conditions. Error messages have the format:

DUMP ERROR X
where X is the particular error code letter.
Certain information is given in the accumulators to help the user identify the fault.

All error halts listed below are non-restartable.

ERROR CODES

A — There has been a failure in punching out the restart parameters.

B ~ The module for a device is not present.

C — There has been a failure on the dump file.

D - A restart has been attempted from an incomplete dump.

E — The user has tried to dump the state of a scratch file.

F — An attempt has been made to dump to a direct access dump file which was not large enough to hold one
complete dump.

CONTENTS OF ACCUMULATORS

0 — Address of the area where user’s accumulators are stored.

1 — The return link from the user’s program.

2 — The address of the dump parameters table.

3 — Absolute unit number.

4 — Dump block count.

5 — Program’s file number.

6 — Immaterial.

7 — Type number of the unit involved + 256.

Restart routines

A full description of the Mark III restart routines #XJRC, #XJRE, #XJRF and #XJRT is given below.
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Mark 111 restart routines — #XJRC, #XJRE, #XJRF and #XJRT

Title

Restart routine, Mark 3 — cassette tape, magnetic tape, E.D.S., F.D.S. and basic peripherals.
#XJRC — restart from cassette tape.

#XJRE - restart from ED.S.

#XJRF — restart from F.D.S.

#XJRT - restart from magnetic tape.

Hardware requirement
CORE STORE

Initially 2,000 words of core store plus the size of the maximum data block is required for #XJRC and #XJRT,
and 2,400 words of core store plus the size of the maximum data block for #XJRE and #XJRF. The core store
requirements of the program being restarted is assumed just before the restart is completed.

INPUT/OUTPUT

As for the program being restarted plus a card or paper tape reader if one of these is not included in the restart
configuration.

Description
GENERAL

The Restart routine is loaded into store from the library medium or paper tape or punched cards. It then reads a
set of restart parameters from a card or paper tape which tells the Routine which dump it is required to restart
from and what type of storage medium the dump is held on.

The required dump is then located and the information pertaining to all basic peripherals required is read into store
and acted upon. As far as possible, on 1904 processors and upwards, the devices which are re-allocated to the
program will have the same property codes as they were found to have at dump time.

The File Definition Areas of all the storage devices required are then read into store and the files re-opened. The
tapes used are repositioned. It is a feature of Dump Mark 1II that they are all repositioned simultaneously so as to
diminish the time required for this operation by making maximum use of all available tape controls.

The user program’s original request slip is reinstated and some of the contents of the same slip are acted upon by
Executive. The contents of the store occupied by the user program at dump time are read into place,a RESTART
COMPLETED message is typed on the console and the program suspended pending any last-minute operator action.
On reactivation of the program, re-entry is made to the user program via the instruction immediately following the
SDUMP macro and with Word 10 set to zero to indicate to the user program that a restart has just occurred.

INPUT

The input data for #XJRx is the program dumped by the subroutine HDUMP into either an ED.S., F.D.S. cassette
tape or magnetic tape file.

PROGRAM FILES

When the user program uses an overlay package, the storage device on which the overlay segments were contained
at dump time has to be re-allocated to the program. If the storage device is a magnetic tape or a cassette tape unit
then either of the following procedures may be followed. If the storage device is a direct access device then the
second procedure must be followed.

1 The operator Glves the deck or the station on which the magnetic tape or cassette is loaded to the program
(#XJRx) as file O before entering restart. A check is then made by the Restart routine to ensure that a unit
number has been allocated to file 0 of the program. If not a message is typed out asking the operator to load
and Glve the program file, after which restart is continued.

2 Paper tape or a card may be punched containing the name of the user program, the file name, sequence number
and generation number of the program file. This is fed in immediately preceding and on the same device as the
restart parameters. The program file is then opened from these parameters. This procedure must be used if the
file is on a direct access device.
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Control
Parameters to #XJRx are of two types:

1 If the program dumped uses an overlay package, parameters must be input to re-allocate the device on which the
overlay segments were held at dump time (see the section Program files above).

2 Restart parameters.

PROGRAM FILE PARAMETERS

The parameters are

#name fIfIIIIT xxx,yyyyyyy

where

#name is the name of the user’s program (five characters).

bidiiiiiiiiid is the name of the program file (12 characters).

xxx is a three digit reel sequence number (non-significant zeros must be punched).
YYyyyyy is a seven-digit file generation number (non-significant zeros must be punched).

When punched on a card, this information starts at column 1. When punched on paper tape, the file generation
number must be followed by a newline character.
RESTART PARAMETERS

At dump time, the user has the option of either having the restart parameters punched on cards or paper tape by the
Dump routine, or to have them displayed on the console typewriter only. If the second alternative was taken, the
restart parameters must be punched by hand from the console log before the restart. For further information see
pages 55 to 58.

The format. of the restart parameters for cassette and magnetic tape is as follows:

DUMP-xx-dd/mm/yy-uuu-xx-f{ffff11f/-SEQNxxx-FGNxxx-RESTART.

where

- denotes a hyphen and the notation used is as follows:

DUMP-xx- Dump number (eight characters).

dd/mm/yy Date of dump (eight characters).

-UUU-XX- Dump file’s program unit number (eight characters). uuu may take the form ¢yMT or ¢CT.
iiiiisiiisig Name of the dump file (twelve characters).

-SEQNxxx Cassette or magnetic tape reel sequence number (eight characters).

-FGNxxx- Generation number of the dump file (eight characters).

RESTART. Terminating code (eight characters).

The format of the restart parameters for direct access devices is as follows:
DUMP-xxdd/mm/yy-uuu-xx-ffffffffffff-SEQNxxx-FGNxxx-RESTA.RT.VLBNWmmmm

The notation is the same as for magnetic tape with the following exceptions:

-UUU-XX- Dump file’s program unit number (eight characters). uuu may take the form EDS or FDS.

~SEQNxxx Sequence number (eight characters). This will always be zero for direct access devices.

yLBNyynnnnnn  Logical bucket number of the start of the dump (twelve characters). Optional if the restart
parameters are punched by hand.

If the restart parameters are punched on a card, the information starts at column 1. When punched on to paper
tape, the full stop after RESTART must be followed by a newline character, or if the dump was on to a direct
access device after the logical bucket number if this parameter is specified.

Note: The restart routine checks for various machine and operator errors which can occur at restart time. It should
be noted, however, that no check can be made by the routine on the validity of the data reloaded by the operator
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on the card or paper tape readers employed by the program. If possible, the user program should incorporate

a data check routine for these devices.

Operating

EXECUTIVE PRIORITY

Initially a priority of 80 is used, but just before a restart is successfully completed the priority is changed to that
of the program being restarted.

USE OF PERIPHERALS

A storage device, card reader or paper tape reader is required initially to load the Restart routine. A card or paper tape
reader is then used to read the restart parameters. The basic peripherals required by the program being restarted
are allocated, the storage devices are appropriately opened and the tapes are repositioned.

RUNNING UNDER EXECUTIVE ALONE

Note: If typing of the dump console messages was inhibited at dump time and the operator wishes to know which
peripherals were used and which devices the various files were loaded on, the restart program will display the message
in batches before halting prior to allocating the required peripherals. This facility is obtained by using an appropriate
entry point.

Narrative Console message

1 Load the appropriate restart routine #XJRx.

2 Load the parameters in the appropriate reader.
3 Allocate the device on which the parameters are loaded: GI #XJRxN O
4 If the ‘PROGRAM FILE’ is a cassette or magnetic tape and is to
be allocated by console directive (see Program files above): Gl #XJRx N O
5 If the dump console messages are not to be displayed either
(a) If the parameters are on paper tape: GO #XJRx 20
or
(b) If the parameters are on cards: GO #XJRx 21
If the dump console messages are to be displayed, either
{c) If the parameters are on paper tape: GO #XJRx 22
or
(d) If the parameters are on cards: GO #XJRx 23

6 The restart routine searches for the dump required, allots the
user’s peripherals, opens and repositions the storage devices
allocated to the program at dump time, restores the user’s
request slip (i.e. assumes the name, priority and core store
of the user’s program), and overwrites itself by placing the
contents of the dump into core store. The program is then
suspended and gives a console message: O#name; HALTED:- RESTART COMPLETED

7 Load the input peripherals with the data they contained
when the dump was made. (The console messages indicate
which peripherals have been allocated to the program.) To
continue the program, input the message: GO #name

EXCEPTION CONDITIONS

Message Reason Action

0#XJRx: HALTED:- DUMP The date punched in the restart Load the restart parameters corres-

DATE DISCREPANCY information is not the same as the ponding to the dump tape in use or,
date in the start-of-dump sentinel. if the parameters were correct, load

the correct dump tape, then return
to Operating Instruction 1.
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Message

0#XJRx; HALTED:- DUMP
NOT FOUND

0#XJRx; HALTED:- DUMP
UNIT FAIL

O0#XJRE; HALTED:- EDS
FILE NOT AVAILABLE
(#XJRE only)

0#XJRx; HALTED:- ENTRY
29 USED ILLEGALLY

0#XJRx; HALTED:- GIVE NN
AND GO

OTHERWISE GO 29

(where NN is the required
device, i.e. TR, TP, CR, CP

or LP)

O0#XJRF; HALTED:- FDS
FILE NOT AVAILABLE
(#XJRF only)

0#XJRx; HALTED:- GIVE
PROGRAM FILE AS UNIT 0

0#XJRx; HALTED:- GIVE
#XJRx MORE STORE

4092(6.69)

Reason

The dump number specified on the
restart parameters cannot be found
on the dump file.

There is a transfer fail on an E.D.S.
or F.D.S. dump file.

The restart routine cannot open an
E.D.S. dump file.

The program has been entered at
location 29 in inappropriate
circumstances.

A peripheral specified in the dump
parameters is not available.

The restart routine cannot open the
F.D.S. dump file.

The program file needs to be
allocated by console message (this
exception condition applies only to
magnetic tape and cassette tape
overlay files).

Insufficient core store is available.

Action

With the correct dump file return to
Operating Instruction 1.

Either

(a) Supply input for restarting from
an earlier dump point and return
to Operating Instruction 1

or
(b) abandon the run.

Check whether the correct E.D.S.
cartridge is on-line and if it is either
abandon the run or supply input for
restarting from an earlier dump point
and return to Operating Instruction 1.

Return to Operating Instruction 1
and avoid giving the message:

GO #XJRx 29
with the wrong conditions.
Either

(a) if the device is essential to the
running of the program, make
that device available and input
the message:

GO #XJRx
or

(b) if the program can be run
without that particular device
input the message:

GO #XJRx 29

Check whether the disc is on-line,
and if it is either abandon the run
of supply input for restarting from
an earlier dump point and return to
Operating Instruction 1.

Input the message:
GI #XJRxN O

(where N is the unit number of the
PROGRAM FILE) and

GO #XJRx
Either

(a) if more core store is not
available, abandon the run

or

(b) make more core store available
to #XJRx and input the message:

GO #XJRx
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Message

0#XJRx; HALTED:-
INCOMPLETE DUMP FOUND

O0#XJRx; HALTED:- INCOR-
RECT PROGRAM FiLE
PARAMETER

0#XJRx; HALTED:- INPUT
ERROR

0#XJRx; HALTED:-NO
PROGRAM FILE
PARAMETER

0#XJRx; HALTED:-
PROGRAM FILE NOT
OPENED

0#XJRx; HALTED:- TAPE
FORMAT ERROR

0#XJRx; HALTED:-
#XJRx IS NON RESETTING
RELOAD #XJRx

0#XJRx; HALTED:- FILE
NOT OPENED

Reason

The parameters loaded were punched
for an incomplete dump.

The program name in the parameter
is not the same as that of the
program being restarted.

The restart parameters are not

recognised as valid data.

No overlay parameter has been
supplied for an ED.S. or F.D.S.
program file.

An overlay file cannot be opened.

The magnetic tape or cassette tape
does not conform with 1900
Series Standards.

Restart is not occurring.

The restart routine cannot open
a direct access file.

HANDSWITCH VERSION 1901 — DUMP AND RESTART

Action

Use parameters for a different dump
point and start again with Operating
Instruction 1.

Either

(a) with correct parameters, return
to Operating Instruction 1

or
(b) abandon the run.

Load valid parameters and input
the message

GO #XJRx
Either

(a) with correct parameters, return
to Operating Instruction 1

or
(b) abandon the run.
Either

(a) use parameters for a different
dump point and return to
Operating Instruction 1

or
(b) abandon the run.
Either

(a) use parameters for a different
dump point and return to
Operating Instruction 1

or
(b) abandon the run.

Return to Operating Instruction 1.

Check that the direct devices that
were on-line during dumping are
on-line. If they are, either abandon
the run or supply input for restarting
from an earlier dump point and
return to Operating Instruction 1.

The description of Dump and Restart just given applies to 1901 Dump and Restart in general. However, for the
sake of completeness, the necessary description is reiterated here.

The dump routine

The Dump routine is incorporated into the user program when the Dump instruction, SDUMP, is encountered by
the compiler. The Dump routine copies to a storage device the contents of the core store of the central processor
together with other information. The operator must record the external state of the peripherals used by the program
so that data may be reset if a restart has to be made.
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Before the Dump instruction can be obeyed, the user must set up a parameter table that informs the Dump routine
of the device on which the dump is to be made and the peripherals that are currently allocated to the program.

The Restart routine requires certain information which is described in greater detail in the section on Restart Para-
meters (see page 68). This information should be punched on to a card or paper tape. Alternatively the user may
request the Dump routine to punch this information directly on to a card or paper tape. The Dump routine disengages
the basic peripherals allocated to the program at the time of dumping, whereas the cassette tape units remain allo-
cated. This enables the operator to note the external state of these peripherals.

When the dump has been completed successfuily, the Dump routine returns control to the user program at the
instruction following the Dump instruction, with Word 10 of the user program set to a positive value.

If the dump has not been completed because the end of tape has been detected, the Dump routine exits as before
but with Word 10 of the user program set to a negative value.

The dump must be made ta a cassette tape which is either an output data cassette or a special dump cassette. The
state of the following peripherals may be dumped:

Card readers

Paper tape readers

Card punches

Paper tape punches

Line printers

Cassette tape files that are controlled by the Cassette Tape Housekeeping system.

The state of a scratch tape cannot be dumped, nor can that of an output file which has the security indicator set.

The dump parameter table

The dump parameter table specifies the device on which the dump is to be made (the dump unit) and the peripherals
that are to be dumped. The format of the dump parameter table is as follows:

Word 0 Unit number/start address of the File Definition Area of the dump file.

Word 1 Type + 256/unit number of the punch if the restart parameters are to be punched — otherwise
zero.

Words 2 to n Information about each peripheral device currently allocated to the user program.

Word (n + 1) The characters DUMP (#44655560)

The above words will now be described in detail.

WORD 0 — FILE NUMBER/START ADDRESS OF THE FILE DEFINITION AREA

As already stated, a dump can be made to an output data cassette or a special dump cassette. The file number of

the cassette used is specified in the counterpart of Word O of the parameter table. The modifier part of this word of
the parameter table contains the start address of the File Definition Area of the dump file. If a special dump cassette
is specified, the user must write a 30-word File Definition Area for this cassette, which must be set out as follows:

Word 0 268/#400 (index word)
Word 1 Zero

Word 2 ICT-

Word 3 DUMP

Word 4 FILE

Word 5 Cassette Sequence Number
Word 6 File Generation Number
Word 7 Retention Period

onrgs 8 } Zero

If a special dump cassette is used, the Dump routine organizes its opening, but the user must give an SDEND
instruction at the end of the job.
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