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GENERATL

The "DEUCE" Computer was developed by the Nelson Research
Laboratories of The English Electric Co, Itd, It was based on
the ACE pilot machine, which was designed and built at the
National Physical Laboratories by a combined team of mathemat-
icians and engineers from the two Laboratories, The English
Electric Company have now manufactured 18 “DEUCE" Computers,

No fewer than six of these machines are being used by the Aircraft
Industries for design work and performance study, Two machines
are engaged in Reactor and Atomic Weapon design and the remainder
on General Enginecering, Scientific and Commercial +time hire work,

One machine has been installed by the New South Wales
Institute of Technology in Australia. This machine has neither
needed the services of an English Electric engineer nor a spare
magnebtic drum since its installation over 18 months ago. No fewer
than three customers have returmed to English Electric for a repeat
order and one customer is shortly to install a third machine.

A high order of reliability is being obtained and the
average serviceability of all machines in use is of the order.
of 95%, The machine installed at Short Brothers and Harland,
Ireland, has averaged over 98% serviceability since its installa-
tion over 10 months ago. It should be noted that these figures
do not include the Preventative Maintenance time, averaging two
hours per day, but they do take into account Yapoilt! computing
time and the time taken to repair faults, including such minor
occurrences as card jams, Recent orders for computers have been
received from the Norwegian Government and from our own Central
Electrieity Generating Board,

The English Electric Coumpany is the only British Computer
Manufacturer who has been delivering machines on the scheduled
delivery date for the last two years. This fact and the service-
ability figures obtained may be réadily checked up with any of
our users.,

Iwo versions of 'DEUCE' are now available differing only
in respect of input and output. It should be noted that although
the Mk.II is a later development than the Mk.T full compatability
exists between the two and all programming work which has been
carried out in the past for the Mk.I is still usable on the Mk,IT.
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It is estimated that over 250,000 man hours of programming
work have been carried out by the cowmbined user force and the
majority of this work is available to new customers, This
includes a very .comprehensive subroutine library. The inter-
change of information between users is carried out through the
medium of our 'DEUCE' Users Association, which has been in
existence for over 2 yeares.

GENERAT: CHARACTERISTICS

The 'DEUCE' is a serial machine operating in the binary
mode, It uses a word length of 32 digits and a word time of 32
microseconds; successive instructions may be obeyed at inbtervals
as little as €4 microseconds, Multiplication and Division times
are 2 milliseconds and the Addition and Subtraction times are
64 microseconds. All arithmetic operations are fixed point., A
single length and a double length accumulator are provided .
The latter may be used as two single length accumulators.
Numerous floating point subroutines are available.

Three types of storage are provided. The High Speed
Store immediately associated with the computing circuits, is of
the acoustic delay type using mercury delay lines, the reliabil-
ity of which is now conclusively proven. A large capacity
store of long access time is provided by a magnetic recording
drum, information being transferred in blocks between these’
two systems. The third type of storage is on magnetic tape.
The equipment for this is available as an optional extra.

The 'DEUCE' is a transfer machine and all the arithmetic
and logical facilities are associated with parts of the high
speed store. Thus instructions specify the transfer of words
from a specified source to a specified destination, indicating
at the same time the location in the high speed store of the
next instruction. The code can therefore be described loosely
as "2 + 1 address™, There are 32 sources and 32 destinations.

Instructions are stored in the computer store in exactly -
the same manner as numbers, each occupying one word length,
Optimum programming is used to achieve maximum speed of oper-
ation. This system is most flexible and it ig sufficient to
say that the majority of programming work on 'DEUCE! ig carried
out by progremming assistants, generally female, leaving the
work of logical analysis to the programmers themselves, Pro-
gramme inpgut is in binary on cards. This system is regarded
as being simpler as well as more efficient than decimal input
of programme though a system for the latter method is available.



THE MAIN STORE

The acoustic mercury delay line storage consists of 12
long lines each having a dslay of 1,024 microseconds and
therefore accommodating 32 words with an average access time
of 496 microseconds. Instructions may be obeyed directly
from 8 of these lines.

There are four short lines to accommodate one word each,
access time immediates three short lines to accommodate 3 words
each; average access time 48 microseconds. Thus the total high
speed store comprises 402 words, This is considered to be a
large high speed store for a machine of this class, This is
borne out by the fact that the 'DEUCE' has the highest installed
capacity in Burope in the Scientifiec Ffield.

The magnetic drum storage is provided by magnetic record~
ing on an addressable drum rotating at 6,510 r,p.m. The total
drum storage capacity is 8,192 words, which is equivalent to
65,536 binary coded decimal digits or 40,960 6 digit characters
There are 256 tracks of 32 words each, with an average access
time of 20 milliseconds. The transfer time is 15 milliseconds
within any block of 16 tracks; an additiohal period of 35
milliseconds is necessary for switching to a new block.

The average access times referred to above are based on
the idea of random sampling of these stores. However, one of
the strong paints of *DEUCE!' is that the programmer is given
the opportunity to reduce storage access time by careful arrange-
ment of material within the store. It should also be noted that
the arithmetic circuits may continue to operate during the delay
times associated with transfers to and from the magnetic dxum.
In a similar manner facilities not sssociated with multiplier,
divider or double length accumulator may be used while multiplic—
ation or division is in progress. Thus it is possible to have :
three operations going on in the computer at the same time apart
from the additional possibility of input and output operations,
These are a Write or Read operation ou to the magnetic drum (or
a switching operation between blocks), a Multiplication or
Division and other Arithmetic operatiocns. This facility gives
a substantially effective increase to machine speed over and
above that inherent in the basic pulse repetition freguency of
1 megacycle,

MAGNETIC TAPE

The magnetic tape facilities on 'DEUCE! are provided by
twin transporter units, i.e., two tape transported mechanisms
mounted in one console, Up to 8 tape decks can be provided on
the standard equipment although more can be added by the
provision of some extra equipment,
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Most customers and prospective customers think in
terms of 4 decks i.e., 2 twin deck transporters, The significant
feature of the magnetic tape system on 'DEUCE! is the facility of
varying the block length i.e., the amount of information written
on to the tape at full speed without interrruption.

The shorter the block lengths the greater is the prop-
ortion of tape wasted, due to the gaps which must be left
between blocks and the more the number of acceleratioans and
decelerations of the tape required. The ability to choose the
length of block means that the most appropriate unit of inform-
ation can be associated with a block and compact storage there-
by achleved without sacrificing the flexibility with which dats
may be handled,

The equipment supplied enables information to be written
on and read from magnetic tape, No off-line equipment to prepare
maghetlc tape is supplied for use with the 'DEUCE', This policy
has been decided upon economic grounds. An equipment which would
convert from punched cards or paper tape to magnetic tape cosis
about £35,000. 0s. 04. and the alternative use of the Computer
with high speed paper tape or punched card input at a rate
approaching 1,000 characters per second, is a far better proposi-
Tions It has been estimated that the average saving in Computer
time using magnetic tape input is only about 20% and since the cost
of the ancillary high speed paper tape equipment is for example,
only approximately £1,500. Os. 0d, it is considered a far better
proposition. Using the Computer as an input device allows initial
processing of data to be conveniently carried out.

BALANCE OF STORAGE SYSTEM

it is not readily possible fo enlarge the high speed
store of 'DEUCE' without re-organisation of the order code, which
means in fact, the design of new equipment.

Considerable advantage stems from the standardisation of
a compuber over a period of years in that production methcds and
maintenance procedures are fully "proven" and that an extensive
organisation can be built up by nutuwal effort with consequent
enormous gavings in programming effort.

Meost computer problems can be solved more expeditiously
glven a larger high speed store, but the consequent saving of
mgehine time and programming effort does not always justify
the additional capital outlay, extra waintenance and running costs
that are reguired. 'DEUCE' represents an effective compromise on
both economic and utilitarisn grounds, when the whole range of
problems to be tackled by the computer is taken into consideration
in a large range of applicatiouns. The 'DEUCE' High Speed






