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' As you are sll probsbly aware, DSB is getting an 8lctronic
computer, The code name of this compu%er is INFUSE. The objects
of this minute are to give you some general information aboutb

INFUSE, to explain how it will f£it organizationslly into DSB and

to try to answer in advance some of the gueplés which I think may
cceur to you,

Pe INFUSE is not & commercially available machine. It 1s
the twin brother of COLOROB, a2 machinec -designed and constructed at
GCHQ specifically for use in cryptanalysis,. COLOROB is now almost
operational at GCHRQ. INFUSE wes built at GCHQ; the components are
being shipped out to DSB end are now in process of being assembled
in Room 1@, N Block, Installetion and, testing are big Jjobs and
will teke a long time but we hope that INFUSE will be operational
scon after the middle of next year, :

T INFUSE i1s mede up of seversl pieces of equipment, The
main ones are: the power supply, consisting of 2l Westat Power

Units (each is approximately & 2 foot cuba) which are used to convert
the mains current to DC; +two suites, of equipment, each meassuring
approximately 1§ feet long by 8 fcet high by U4 feet wide =~ these
contain almost all the clect¥onecirculbry cmployed in the machine

and mainly consist of logical and memory units.-= cach suite has two
'faces', each face has 6 'racks' and each rack 7 'chassis' (each rack
with its 7 chassis looks very much like a 7 drawer filing cabinet);
the other main itom of equipment is the magnetic drum, which is used,
when the machine is in operation, for storing d8ta, Because of the
number of electrical components in the machine (including some

3% thousand velves), a consideresble amount of heat is generated while
INFUSE is working end the operations room will therefore have to be
air-conditioned (the structurc added to the outside of N Block is tc
hous§ the air=conditioning plent which will be installed eerly next
year).

. Information is fed tc INFUSE on 5 or 7 unit paper tape;
it is there stored on the magnetic drum and operated on by the various
logical and memory units at high speed, The snswer will be printad
om a paper-roll by an electric typewriter or punched on paper tape.
As I seid in the previous psre graph, thesc logical and memory units
are contained in the chassis = each chassis has a set of circultry
which performs a basic logical or memory function - the use of this
circuitry can be controlled by plugging from the outside of each
chassis. The directions given to a machine to tell it how to
operate on the data fed to it in order to produce & required answer
are known as the 'progremmc' (IBM jobs have to be programmed,too).
An INFUSE programme must therefore specify in the minutest detail
the set up of the machine required to produce sn answer in the most
economical end efficient way., A complicated programme such as
FOGLE (referred to later) could take one person 2 months or more to
write and checke

Se This may be an appropriate place to note how INFUSE differs
from some other sorts of clectronic computer,. The main kinds of
clectronic computers ere genersl purpose computers (which mey be
designed primarily for datas processing, or for numerical 3omputation)
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and special purpose mechines(such as s machine speeifically designed
to assist in thce solution of aeronautical research problems = or a
Hagelin analogue). Now though INFUSE is in a sensc & spcecisl purposc
machine, in thet it was designed as a tool for cryptenalysts, it is
nevertheless, completely flecxible because it consists of baslc logieal
units with which all kinds of processes c¢an be performed. It has been
called ‘cryptanalytic Meccano', One practical consequence of this

is thet the INFUSE progremmer cen not, as with other general purpose
machines, give an instruction such 2s 'Multiply' and merely press the
'"Multiply' button = he must design a logicel circuit which will
perform the process of miltiflicetion & plus it ‘wp. In some ways,
therefore, each new programme. creatcs a new mechine,

6o Probably the best way of giving some indication of the speed
at which INFUSE works is by some examples of tFpical programmes;=-

(2) A letter count of a 3@@@ letter text takes ebout one second
(thet is the asctuel running time on the mechine and does
not include time for sctting up the machine, punching on
tepe, loading the data into the machine and printing the
result). Actually a programme as simple es this would
not be economical on its own but might form part of a larger

Programig ]
messages on a !!own macl!!ne.

(b) Progremme MANGER. This is a
programme for setting Hagelin

in 1 hour 5@ minutes running time
in 14 minutes running time
in L minutes running time

a
a
a

(c) Programne FOGLE., This is a programme for Hagelin wheel
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running time,

6. As you can see, then, INFUSE works very fast - so fast that
the present input and output will find ‘it hard to keep up with the
processing (if & result is ready before the output typewriter is
able to accept it, the calculation is repested over and over aggsin
until it can be printed), For exemple, with the letter count
mentioned sbove, it might teske the typewriter up to 15 scconds to
print out the snswers obteined by the machine in one sccond, In
order to use the machine economically, therefome, the types of
problem for which INFUSE is Dbhest suited will be those in which &
comparatively small amount of date is neededpn Which & large amount
of calculation will produce a fairly short answer, ’

Te Before leaving INFUSE itself I would like to stress that,
because of its flexibility, INFUSE provides us with an excellent
basis for future development, GCHQ for instence ara currently
planning the use of a 'corec storage! (2 newer ahd mors readily
sccessible form of storege) to suppleoment the megnotic drum, One
of the first tings we are proposing to do in this direction (with
the help of T Group) is to instal special plugboards which will
enable programmes to be changed more rapidly. Other developments
are plenned and will doubtless meterialize in due course,

8, Because of its unique design it is not possible to give
an cxact comparison of the size zand speed of INFUSE with commercial
computers, but it could be said in wvery broad terms to compare
favouraebly with any computer now in Australia but not with soms of
the most modern availshle overseas,

9% The installation of INFUSE is being supervised by

Mr E.,T. Robinson of T Group (who is also TLO), Mr Robinson

(together with Mr XK.H. Watson, also of T Group) took part with GCHQ
scientists and engincers in the design and sarly development of

COLOROB when he was at GCHQ two ycars or 80 agoe During the
instelletion, Mr Robinson will he assisted by engineers snd technicisns
from L Group who will leter bHe rces ponsible for that most essential
factor in & machine's successful performsnce, thet is, its maeinten=ncea
The technicisns now helping with the instsllation sre Mr D. Singleton
and Mr R. Robson,

19. A new section of H Group, MHX, has been created

(2s from 1¢th September) to be responsiblc for the overall opcrational
control of INFUSE, MHX will he headed by Mr A.C, Eastwaoy who has
just returned from a two yeer tour at GCHQ where he studied the
operation and programming of COLOROB and of other electronie machincs,

11, It is clear thet writing programmes for INFUSE, edaption

of exlsting cryptenalytic techniques for prescntation to INFUSE and
making the best use of INFUSE to help with the solution of new
problems will all require research of a very high order. Although

1t would be possible for people to write programmes in accordsnce with
the requirements given them by those.who had done the cryptenalytic
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and/or mathematicel research, I fecl thet the two =spects are so
clogscly intertwined as to be regerded ss onc, snd that there sre
considerable practical sdventages to be gained from having the one

.+ gsection (in mony ceses, the one individusl) responsible for

carrying out thec initial rcesearch, following through the programming
stage and keeping an cye on the ¢®¥ontuAl production process.

MHX will, therefore, have the additional responsibility for
supporting cryptonalytic and mathematical resenrch.

12, Initielly the stsff of MHX will bes

Mr A.C. Eastwsy : 0T Gk
Mr J, Duffill

Mr P, Grousec

Miss D, Hills

Miss B. Begeson

15 I hope in tho future that therc will be s regular
interchange betwecn members of MHX and other MH scctions,.

14, And now to discuss one or two points which may occur to
you on the effects of INFUSE snd the MHX orgonization,

15, What will we be able to do when we have INFUSE that we
cannot do now? Broadly speaking, INFUSE 1is well fitted to carry
out two types of task, one being mathematicel calculations, the other
repetitive processes foftcn of a fairly simple nsture 1n thomselves ),
This,then gives a clue tc the sort of use we expect to make of

INFUSE - to enable us to carry out sophisticated msthematical attacks
on problems such as Hagelin machine breaking; and less complex butb
equally valusblec tasks such as testing e number of messages suspccted
of being in depth st all required offsects, calculsting number of
rocpeats expected, and printing any result where repecats exceed 8
certain chreshold. =

16 In goneral, therefore, we may expoct INFUSE to provide us
with a powerful tool for applying advenced and complex mathcmetical
techniques (either existing or yet to be deviscd) to the solution of
cryptanalytic problcems and for carrying out very repidly simpler
procceeses which arce completcly improcticable with our prescent
resources,

17 INFUSE will thercforc senable us to undertseke cryptanslytic
tasks.requiring more complicated techniques for their sclution thaen
we have been ahle to employ in the past; it will elso assist us to
carry out our existing tesks mcore rapidly and efficiently. Remember,
however, thet INFUSE will not work magic or solve cyphers by 1ltself;
it will only return us value in proportion to the hard work and
skilled cffort put into it = in research, programming and intcorprote
ing rosults,

184 ow, will the resesrch effort in MHX f£it into the existing
M organization? In very gencrsl terms, MH sections willl concentrote
on current production and MHX on supporting research, Nevertheless,
sections will continue to have full responsibility for any research
on assigned tasks which can be carried out without asssistance; for
suggesting lincs of research to MHX and coopcrating in the carrying
out of this research and in the resulting development of technigues;
and gor proccssing and intcrpreting the results obtaincC. from machine
Programmes., Tasks to be undertaken by MHX will normelly beo dcecided
after consultation and discussion between the scction head concernecd,
MHX and mysclf. Typical tasks of this kind might bei




———— oy

_

Declassified by ASD - 2024
National security and/or personal
information removed.

- bl 8/19/31

Crypt tasks foreseen but not yet current - c.gs Hagelin
C-52 snalysis, tcleprinter cyphsers,.

Now Developments «in cxisting tasks - e.g., statisticsal
attack on Hngelind -

Other taesks wherc improvements in tcchniqueés of solution
and/or exploitation may be possiblc = e.g. 5 by 5 with
no information availsble from indicsators,

19 In carrying out this research; memboers of MIX will
frequently be locsted in end work with the crypt sections,

20 I would like ell crypt scection hesds to start thinking
now about possible tasks for INFUSE snd discussing thcm informally
with MEX who will always he available for this purposo,

21 How w11l TNFUSE affect our existing IBM punched cand
cquipment? At present snd In the foresecablc futurc, clectronic
end punched card machines at DSB are complomentary, not exclusivo =
we have more than enough work for both, Our IBM machines, too,
provide essential facilities for data processing with which INFUSE is
not designed to compete. We are continuing with a programme of
modernizing our IBM equipment which will ensble MHK tc handle a yct
greater volume and variety of work than st present, & There Wwill
certainly be many borderline cascs where we (MHK, MHX and mysclf)
shall have to dccidec whether INFUSE or IBM is thc more suiteble =
there will often, too, be tasks in which the processing will be
shared between IBM snd INFUSE.

22, Can INFUSE be uscd for work other ths® cryptanalysis?®
Yes, though initially it will primarily be employcd on "H® WOork,
Electronic computcrs can of coursc be used for all sorts of purposcs

and although INFUSE is designed to be a cryptenalytic tool, it would

be available for eny other guitablc tesk, subjeet to overall DSB
prioritics.

25, Ahat informetion is available in DSB on electronic computerss
what further informstion will be given on INFUSE? I have not
attemptod here to go into deteails of the working of electronic
computers in genereal or of INFUSE in particuler, DSB librory has
ecquired scversal hooks on the subject of computers - anyone who is
intecrosted should sec Mr Eastwey for advice on genceral reading of

this kind or for further information about INFUSE, In sddition,
formal courscs wWill be given as required for cryptsnslysts
perticipating in research for or cvelustion of results from INFUSE,

2L, I shoudd like to conclude by strecssing thet, in order to
achlcve the successful results which we arc confident we shsll gct
from INFUSE, the combined efforts will be nceded not only of the

operating and engincering staffs, but also of crypt section hesds,
eryptanalysts and everyonc else connected with the machine in any

way whatcver,
9 8sA

(R. ‘D, BOTTERILL)

18t October, 1957,
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