The basic capacity of LA.S. is 400 words. Each word is identified by an address which is a
number in the range 0to 399. The capacity of I.A.S. may be increased by units of 400 words up to
a standard maximum of 2,000. Hence a particular computer may have 400, 800, 1200, 1600 or
2000 words of I.A.S. with addresses in the range 0 to 1999,

It is also possible for a computer to have, as an alternative unit, a 4,000-word I.A.S. with

addresses in the range 0 to 3,999.

Magnetic Drum Storage 1.2.2

The capacity of I.A.S. is augmented by a secondlevel of internal storage in theform of magnetic
drums. Whereas any word in LA.S. is available immediately, any word on the drum must first be
transferred to I.A.S. before it is available to the program. The average access time to a word on

thedrumis in the order of a few milliseconds compared with an effectively zeroaccess time toLA.S.

A standard drum has 12, 000 words of storage. A small computer may be fitted with a 3, 000
-word drum or a 6, 000-word drum. Alternatively, a computer may have one or more standard

drums up to a maximum of eight drums.

The drum is divided along its length into channels each containing 200 words. Each channel
ig further divided into 20 groups of 10 words each called decades. The decade is the smallest
unit of transfer to or from the drum. The largest unit which can be transferred by one instruction
is 20 decades or one channel. Data may be transferred to or from the drum either as a complete
channel or as a number of consecutive decades. In the latter instance, provided that the decades

are consecutive, they need not be confined to one channel or to one drum.

A series of read/write heads along the length of the drum transfers information to and from
the drum as it rotates at a constant speed. Transfer is effected when the appropriate decade

passes the corresponding read/write head.

Each drum has a further two channels (40 decades) of reserved storage. On the first drum on
each machine these channels are used to retain permanently the Initial Orders program and
engineers' test routines. Transfers can be made by the program from the reserved channels to

1.A.S. but not vice versa.

THE ARITHMETIC UNIT 1.3

The arithmetic unit is that part of the computer where arithmetic calculations are performed.
The unit consists basically of three registers A, B and C (Figure 1) that hold information and a
Mill which carries out the actual additions and subtractions. (Multiplication is a built-in routine
and is carried out in the Millas a series of additions and subtractions.) Each register is one word
length and can therefore hold a number consisting of twelve decimal or sterling digits. Program
instructions cause numbers to be transferred from one register to another or to be added, sub-
tracted or multiplied via the Mill.
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Register A acts as the link with ILA.S. Every word entering or leaving I.A.S. is transferred
via Register A. Hence, besides being used during arithmetical calculations, Register A is also

used as follows:

when transferring information between IA.S. and Registers B or C,
when transferring instructions from 1.A.S. to be obeyed,

when transferring information to or from magnetic tape,

when transferring information to or from the magnetic drum,

when performing logical functions involving a word in I.A.S,

MAGNETIC DRUM (S)
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Figure 1: THE ARITHMETIC UNIT
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Register B is involved in most arithmetical calculations and is the communicating link between
the central processor and all peripheral units with the exception of magnetic-tape units and the
card reader. It is also the only register in which numbers may be shifted i.e. displaced to the

right or left within the register.
Register C is used during multiplication and for communication with the card reader.

As stated in 'Computer Storage', each digit of a number is represented by four bits. When
information passes between a word of ILA.S. and Register A, the transfer takes place along 48
parallel paths, one for each data bit. When information is transferred between the registers and

the Mill, thetransfer takes placedigit by digit, eachdigit beingtransferred along four parallel paths.

INDICATORS 1.4

Indicators areprovided so thata program may determine whether or not a particular condition
has been satisfied. An indicator is in one of two states, set or unset. When the state of an
indicator istested, there are twoalternative pieces of program to be obeyed, onefor a set condition
and the other for an unset condition. If an indicator is tested and found to be set, then the normal
sequence of instructions is interrupted and a jump takes place to another part of the program. If

the indicator is unset, the next sequential instruction is obeyed.

Automatic Indicators 1.4.1

Automatic indicators serve as a communicating link between the computer and the program.
These indicators are set, and in some cases unset, automatically by conditions arising in the
computer or in the peripheral units. Automatic indicators associated with the Mill may be used
to test whether a number is positive, negative or zero. There is also an overflow indicator that
is set if an arithmetic operation gives a result which carries into the most-significant digit
position. This is a warning to the programmer that subsequent arithmetic operations might

produce a result that will be too large to be held in one location.

Indicators are automatically set if a transfer error occurs during transfer to or from LA.S.
or the drum, thus by programming an indicator test and an error routine the error can be detected
by program and possibly corrected without manual intervention. The peripheral equipment is not
synchronized with the computer and it is by testing the relevant indicators that a program deter-

mines when a unit is ready for use, before obeying instructions to control it.

There is also an automatic indicator that is permanently set enabling the program to jump

unconditionally to another section of the program if this is necessary.

Programmed Indicators 1.4.2
Programmed indicators are entirely under program control and are set, unset, and tested

by program. Where two pieces of program are largely similar, the programmer should be able
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to combine them into one program using indicators to differentiate between the two cases

where nec essary.

Manual Indicators 1.4.3

Manual indicators enable operator action to affect the running of a program. These indicators
are set and unset by manual controls (switches) on the console display panel. For example, a
program might be written sothat if a manual indicator is set, a complete table of results is printed,
whereas ifthe indicator is unset, only a summary is printed. The choice is effected by the program

testing an indicator to determine the switch setting.

INSTRUCTIONS 1.5
There is a range of permissible instructions which can be given to the computer. Each
instruction has its own code number and the instructions are combined to form a coded program.

Control may be transferred to a word of program stored anywhere in LA.S,

A coded instruction is usually six digits in length and two instructions are normally held in
one location. Some instructions (termed double-length instructions) are twelve digits in length

and occupy a whole word.

The form and effects of the various instructions are described in Parts 2 and 3 and a summary
is given in Part 6 of this manual. The following paragraphs form a guide to the different types of

instruction available.

Transfer instructions enable information to be transferred between Registers A, B, C and
LA.S. or from Register C to Register B. @ When the transfer is to or from I.A.S., the particular
LA.S. word is specified as part of the instruction. There is also an instruction for transferring
a group of consecutive words from one area of I A.S. to another. The first words of the source

and destination areas are specified in the instruction.

Arithmetic instructions cause decimal or sterling arithmetic to be performed, usually between

Register B and a word of I.A.S. The I.A.S. word is specified in the instruction.

Logical instructions enable the programmer to store information in individual bits or digits of
a word or to examine individual bits or digits of a word. Logical operations take place between

Register B and a specified word of L.A.S,

Shift instructions cause the contents of Register B to be displaced in the register. The number

of positions to be shifted is specified in the instruction.

Indicator - test instructions cause a jump to another part of the program if the indicator is set.
If the indicator is unset, the next sequential instruction is obeyed. The indicator number and the
I.A.S. word to which the jump is to be made if thetest is successful are specified inthe instruction.

Programmed indicators are also set and unset by program instructions.
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