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1,2,4 Keyboard

This carries the push buttons, indicator lamps and other devices
which enable the operator to control the computer and check that it is
operating correctly.

1.3 Form of Instructions

Each instruction is composed of two parts, denoted by F and N,

of which:
F specifies the function, i.e. the operation to be performed, and
N is a number, which is either:

(i) the address of a location in the store, or

(ii) a further specification of the function.

To distinguish between the two uses of the number part of an
instruction, we use N for the general case and for use (i), and N for use
(ii).

1.3.1 Examples of Instructions

Name of Function Number Effect

Instruction F N

Replace 30 N The existing C(A) is deleted, and
replaced by a copy of C(N).

Subtract 05 N C(N) is subtracted from the exist-

ing C(A), which is deleted and re-
placed by the difference.

Note: neither of the above actions affects C(N) itself.

Exchange 10 N C(A) and C(N) are interchanged.

Double C(A) 55 N C(A) is doubled N times.
e.g. ifN=25, the new C(A) will be
32 times the old.

1.3.2 Example 1

Suppose that, at some stage inacalculation, the two numbers x
and y are held in locations 5 and 6, and that it is required that (8x - y)
be placed in location 7, for use later on. The instructions which the
computer must obey to effect this are:

F N Contents after obeying each instruction
C(A) C(5) C(6) Cc(m)
Initially.,... ? x y ?
30 5 x X ?
55 3 8x b ¢ y ?
05 6 (8x-Y) x y ?
10 7 ? X y (8x-y)






























in which it is seen that the two numbers have remained separate
from each other.

When either number is required for arithmetic purposes, a copy
of this word is taken from the store, and the unwanted number deleted by
a function provided for the purpose,

2.4 The Overflow Indicator

Whenever the 803 carries out an arithmetic operation, it auto-
matically tests the numbers being used to determine whether capacity is

being exceeded. If this is so, a special device called the overflow
indicator is set. The following operations, for example, would cause
this; in all cases, the correct answer is outside the proper range, so

the computer cannot represent it:

Operation Correct Result
1/2 + 1/2 1

-1 + -1/2 -11/2
-3/4 - 3/8 -11/8
Negate (-1) 1

-1 x -1 1

3/4 = 3/8 2

Double 5/16 twice 11/4

Once it has been set, the overflow indicator remains set until
one of the two "test overflow indicator" instructions (43 and 47) is
obeyed. These are conditional transfer instructions, by means of which
the computer can be programmed to do one thing if overflow takes place
and another if it does not. It is customary to insert one or other of
these instructions at intervals in any programme in which there is a risk
of capacity being exceeded. Since the overflow indicator, once set,
remains set until tested, it is not necessary to test after every opera-
tion.

A lamp on the keyboard is illuminated whenever the overflow
indicator is set.
2.4.1 peliberate Overflow

In certain cases it is possible to allow capacity to be exceeded,
provided that compensating action is taken immediately. *

For example, in the sequence:
Add 1/4 to 7/8, then subtract 3/8,

the addition 1/4 + 7/8 produces 1 1/8 in the accumulator., This
is the representation of -7/8, which is wrong, and the overflow indicator
is therefore Set. But the immediate subtraction of 3/8 from this gives
the correct overall result 3/4. '
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