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Pocitaci stroje

Analytical Engine — Charles Babbage, Ctyficata léta 19. stoleti

73 — Konrad Zuse, 1941

ASSC = Automatic Sequence-Controlled Calculator (= Harvard Mark |) — Howard Aitken, 1943
Colossus Mark |, Il — Bletchley Park, 1943, 1944

ENIAC = Electronic Integrator and Computer — John Mauchley, Moore School, Pennsylvania, 1945

Pocitace
SSEM = Small-Scale Experimental Machine (= Baby), Manchester University, 21. cervha 1948,

exprimentalni pocitac

EDSAC = Electronic Delay Storage Automatic Calculator, Cambridge University, 6. kvétna 1949, prvni
plné funkéni pocitac

CSIRAC = Council for Scientific and Industrial Research Automatic Computer, Sydney, listopad 1949

SEAC = Standard’s Eastern Automatic Computer, American National Bureau of Standard, Washington,
kvéten 1950 (patrné prvni pIné funkéni americky pocitac)

SWAC = Standard’s Western Automatic Computer, Los Angeles, srpen 1950 (tym vedl Harry Huskey,
1947 byl National Physical Laboratory v Turingové skupiné — Pilot Ace)

Pilot ACE = Automatic Computing Engine, National Physical Laboratory, Teddington u Londyna,
19. Unora 1946 prelozil vyboru NPL Uplny navrh pocitace (odhadl na £11 200), pilotni model ale az
1950

Ferranti Mark |, nasledovnik SSEM jako Manchester Mark |, podzim 1949, zac¢al vyrabét Ferranti —
Ferranti Mark |, prvni dodan Manchester University v Unoru 1951

UNIVAC = UNIVersal Automatic Computer, Presper Eckert a John Mauchley, vlastni firma, pocitac pro
komer¢ni praxi, zpracovaval pismena a mél magnetické pasky; prvni dodali do United States Census
Bureau 31. bfezna 1951

IAS = Institute for Advanced Study, Princeton University. John von Neumann, méli vlastni pocitac ISA,
léto 1951
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THE NATIONAL PHYSICAL LABORATORY.

GONFIOENTTAL

UNCONFIRMED

EXECUTIVE COMMYTTEE
Mimnites

At a meeting of the Executive Committee held at the Rooms of' {the Royal
Society, Burlington House, London, W.1, on Tuesday, 19th Maxch, 1946,
at 11,30 a,m, and 2 p,m,

Present: Professor A, M. Tymdall, P,R.8., in the Ohair
Sir Alfred Egerton, Sec,R,S. (part of afternoon)
3ir Thomas Merton, Treas.R.S.

Sir Westoott Abell

Mr, He We Cremer

Professor D, R. Hartree, F.R.S.

Sir Melvill Jones, F.R.S.

Sir George Nelson

Dry R, V. Southwell, F.R.S. (afterncon only)

Dr, J. A. Carroll
(representing Mr, 0, S. Wright - Assessor)

(af ternoon only)
Dr, D. Hollingdale
(representing Sir B, Lockspeiser - Assessor)
(afternoon cnly)

Sir Bdward Appleton, F.R.S., Secretary, D.8.1.R.
Sir Charles Derwin, F,R.S., Direotor, National Physical Laboratory
Mr, E. S. Hiscocks, Secretary, National Fhyelecal Laboratory

Communicetions expressing regret at inability to be present were
reoeived from Sir Arthur Fleming, Professor J. H. Andrew, Dr, H. L.
Guy, Sir Noel Ashbridge, Professor Willis Jackson, Professor D. Brunt,
¥r, E. Barnerd and Dr, B, T, Paris (Assessor)

L, DOMESTTIC
':1) Minutes

The Minutes of tho meeting held on 19th February were sipned as
Correct,

(2) Matters ariging from the Minutes

Minute 3(e), Whitworth and other Prizes, The Qommittee's
Congratulations have been sent 40 Mr, Gladmen s Dr, Glayton and Mr, Foga,

Minute 3(p), Oonferenoe on Metallic Oreep, 3ir Westaott Abell
*hquired if any arrangements had yet been mede for Purihos Conferences
on Metallio Oreep. Director stated that plans are now being discussed
Tor the Teservation of a proportion of the Laboratory's machines for

Tesearah purposes, but that no formal arrangements had yet been made for
& further meeting to discuss these propasals,




B. TEOHNIOAL
(9) Mathematics Division

(e) Large Eleotronic golouleting Machine AOE

The Comuittee hed before it Peper E.881 (Memorandum by Mr, J. Re
Womepaley, Superintendent, Mothematios Division, ooncexning the "ACE"
Mochine Project) and Paper B.882 (Report by Dre A. M. Turdng on Proposals
for the Development of on Automatic Computing Engine (ACE) ).

The Chairmen invited Mr. Womersley to outline the reasoms why a

maohine of ihe type proposed by Dr, Turing should be oonstructed for the
¥othomatios Division,
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He ndvocated the building of a large D.A. and in this was supported by

%‘, Womersley, who said that the present estimnte of £5/1,000 plue £30,000
or contingencies appeored to him to be too high, and that this aspect
of the matier should be re-considered, porticularly when Dr, Porter
Jjoined the Leboratory staff,

It was agreed thot the ordelr of priority for the lorger projects in
Mathemstios Division should be - :

(1) AcE

(2) 8well Fourier synthesis machine for use by X-ray
erystallogrephers in their own laboratories

(3) Production Model D.A.
(ly) Qossor-Jofeh machine to combine the functions of

a) Fourier Lﬁalyaia
b) Pourier Symthesis
- \c) Eleciric Isograph

(5) Lerge Differential Analyser
(10) Any other business

None, |
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FROFOSED ELECTRONIC CALCULATOR,

Pagt I,

Deseriptive Account.

1. Introductory.

Oaleulating machinery in the past has been designed to carry out
eccurately and moderately quickly smell parts of calculations whioch
frequently recur, The four processes addition, subtraction,
miltiplication and division, together perhaps with sorting and
intercolation, cover all that could be 'done wnsil quite rocently, if we
exoept machines of the nature of the differenticl analyscer and wind
tunnels, ete., which operate by measurement rather than by caleulation,

A

It is intended that the electronic calculator now proposed. should
be differcnt in that it will tackle whole problems, Instead of
repeatedly using humon labour for taldng materianl out of the mochine
and putting it back at the appropriate moment n11 thie will he looked
after by the machine ifself, This arrangement has Very many ”
advantages.

(1) The speed of the machine is no longer Mmited by the speed of
the human ocperator.

(2) "The human element of £aliibility is eliminated, although it
may to an -extent be replaced by mechoniool £a1135biYity,

(3) Very much more complicated processes osn be carried out then
could easily be dealt with by humen lzbour, . d

Once the human bralke is removed the inorease in speed is enormous.
For example, it is infended that sultiplication of two ten figure
nubers shall be carried.out in 500 s, This is probably sboutb
20,000 times faster than the normal’ speed with oaloulating machines.

It is evident that if the machine is to do all that is done by the

~normal human operator it must be provided with the analogues of three

things, iz, firstly, the coampubting papcr on wliech the computer writes
dowry his results and his rough workings; secondly, the instructions as

te what processes ere to be applied; these the oomputer will normally
ocarry in his head; +thirdly, the fwetion tables used by the computer mist
be available in appropriate form to the machine, These requirements

all involve storage of information or mechanical » This is not the
rlace for a detailed discuscion of the various kinds of storage available®
and the considerctions which govern their usefiiness ond which limit what
we can expoct. For the prosent let us. only remark that the memory needs

‘to be very large indeed by compariszon with standards which prevail in most

valve end relay work, and that 4% is necessory therefore to look for some
more economical form of storage.

It/

. Seel§ 16,




BRITAIN TO
MAKE A
RADIO BRAIN

(X3

Ace” Superior

To U.S. Model

BIGGER MEMORY
STORE

. 1 is to make a radio
“brain” which will be called
“Ace,” at a cost of between
£100,000 and £125,000, it was
announced by the Department of
Scientific and Industrial Re-
search last night Only one will
probably be made.

Ace stands for autematic com-
puting engine. The machine will
work at least as fast as the
American invention called Eniac
(electronic numerical integrator
and computor).

The invention of Eniac was
disclosed by Viscouny Mountbatte:
when he spoke at the dinner of the
British Institution of Radio Engin-
eers last Thursday. The machine.
which cost £100,000, used 18,000
valves and 5,000 switches and con-
sumed as much power as 100 electric
radiators.

The memory storage of Ace will
be higher than the American inven-
tion—75,000 decimal digits compared
with 200, and by means of an exhaus-
tive library of prefabricated instruc-
tlons contained on specially punched
cards, the English machine will be
able to deal with more complex
instructions.

Britain

TIME SAVED .

The organisation of these prefa-
bricated instructions will obviate the
laborious system of plugs and
switches employed in Eniac, that
British scientists of the mathema-
tics division of the National Physical
Laboratory feel that they have made
an important new contribution, )

Instructions may take a couple of
minutes compared to two hours on
Eniac.

Numbers are represented by a
series of I’'s and 0's, and answers will

| be given in the decimal system. The

machine will multiply two 10-figure
numbers in 2,000ths of a second.

Well within its scope will be the
class of problem which, by its
extreme complexity and the enor-
mous length of time needed to solve
it, is almost an impossibility for the
pencil and paper worker. It will, for
instance, be able to tackle simul-
taneous equations with 50 or 100
unknowns.

THREE YEARS TO BUILD

It will be able to cope by itselt
with all the abstruse problems for
which it is designed.
advances will probably enable pro-
duction of machines desighed to do
even more than Ace. It will take two
or three years to build.

Leading the team working on the
“brain ” are Sir CHARLES DARWIN,
Director of the laboratory; Dr. A. M.
TurING, who is 34 years old and con-
ceived the idea of Ace; Dr. J. R.
WOMERSLEY, superintendent of the
division, and Prof. D. HARTREE, of
Cambridge University. the only man

jin the United States.

The Daily Telegraph, 7 November 1946.

Further]

in Britain who has worked Eniacl




MONTH’S WORK IN
A MINUTE

ACE CALCULATOR

FROM OUR SPECIAL CORRESPONDENT

TEDDINGTON, Nov. 29

With the completion of the pilot model
of the National Physical Laboratory’s
automatic computing engine, known as
Ace, the Department of Scientific and
Industrial Research will be glad to hear
of problems the solving of which requires
long and intricate arithmetical calcula-
tions. The Ace itself will be built later,
but the model demonstrated here to-day
is none the less a compiete electronic calcu-
lating machine, claimed as one of the
tastest and most powerful computing
devices in the world.

Its function is to satisfy the ever-increasing
need in science, industry, and administration,
for rapid mathematical calculation which in
the past, by traditional methods, would have
been physically impossible or required more
time than the problems justified. The speed
at which this new engine works, said Dr. E. C.
Bullard, F.R.S., director of the laboratory,
could perhaps be grasped from the fact that
it could provide the correct answer in one
minute to a problem that would occupy a
mathematician for a month. In a quarter of
an hour it can produce a calculation that by
hand (if it were possible) would fill half a
million sheets of foolscap paper.

The automatic computing engine uses pulses
of electricity, generated at a rate of a million
a second, to solve all calculations which resolve
themselves into addition, subtraction, multi-
plication, and division ; so that for practical
purposes there is no limit to what Ace can do.

HOLED CARDS

On the machine the pulses are used to indi-
cate the figure 1, while gaps represent the
figure 0. All calculations are done with only
these two digits in what is known as the binary
scale. When a sum is put into the machine
the numbers are first translated into the binary
scale and coded ; instructions are also given
to the machine by coding them as holes in
cards. To carry out long sequences of opera-
tions the engine must be endowed with a
*“ memory.”

This *“memory » section is highly compli-
cated. It depends upon the slower time of
travel of supersonic waves, into which the
electric pukes are converted, through a
column of mercury. One thousand pulses—
representing digits—can be stored in this way
and extracted at the precise moment when they
are needed by the ** arithmetic section,” which
handling pulses of electricity, is working
100,000 times faster than the supersonic
section. The completed calculation appears in
code as a holed card, representing the answer
in the binary scale, which is translated back
into ordinary numbers.

When experience has been gained some
improvements will doubtless be made to the
pilot Ace and embodied in the first standard
prototype model. The cost of development
and construction of the pilot model, wnich
uses some 800 thermionic valves, was about
£40,000. Now it is ready to *“ do business ”
and is expected to more than earn its keep.

The Times, 30 November 1950.
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Electronic Digital Computers

A SMALL electronic digital computing machine has been operating
successfully for some weeks in the Royal Society Computing Machine
Laboratory, which is at present housed in the Electrical Engineering
Department of the University of Manchester. The machine is purely
experimental, and is on too small a scale to be of mathematical value.
It was built primarily to test the soundness of the storage principle
employed and to permit experience to be gained with this type of
machine before embarking on the design of a full-size machine.
However, apart from its small size, the machine is, in principle,
‘universal' in the sense that it can be used to solve any problem that
can be reduced to a programme of elementary instructions; the
programme can be changed without any mechanical or electro-
mechanical circuit changes.

The essential parts of such a machine are:

1. a store for information and orders;
2. various arithmetical organs (for example, adders, multipliers);
3. a control unit".

The present machine contains the minimum set of facilities for a
universal machine, namely:

(@) If xis any number in the store, -x can be written into a central
‘accumulator' A; or x can be subtracted from what is in A,

(b) The number A can be written in an assigned address in the store.
(By means of (a) and (b) addition or direct writing into A can be
programmed.)

(c) The content of A can be tested for whether x >=0, or x<0; if x <0
the order standing next in the store is passed over. This gives the
essential power of branching routines.

(d) Control can be shifted to an assigned order in the table.

(e) The machine can be ordered to stop.

' For a fuller discussion see, for example, the Royal Society discussion on computing
machines, summary in Nature, 161, 712 (1948)



The capacity of the store is at present only 32 ‘words', each of 31

binary digits, to hold instructions, data and working. Hence only

simple arithmetic routines devised to test the machine can be run.
Examples of problems that have been carried out are:

1. Long division by the standard process. (For (2% - 1)/31, this took
1% seconds, the quotient being given to 39 significant binary
figures of which the 13 least significant, to the left of the binary
point, were zero, since 31 is a factor of 2*° - 1)

2. H.C.F. by the standard process. (For 314,159,265 and
271,828,183, which are co-prime, approximately 0.5 second.)

3. Factorizing an integer. For (3) the method was deliberately
chosen to give a long run the result of which could be easily
checked. Thus the highest proper factor of 2'® was found by
trying in a single routine every integer from 2 - 1 downward,
the necessary divisions being done not by long division, but by
the primitive process of repeated subtraction of the divisor. Thus
about 130,000 numbers were tested, involving some 3.5 million
operations. The correct answer was obtained in a 52-minute run.
The instruction table in the machine contained 17 entries.

It will, of course, be understood that it is intended to have other
arithmetical facilities, as well as a much larger store, in a full-sized
machine; and that even on the present machine quicker routines could
have been used. At present routines are chosen with the sole object of
testing the machine as thoroughly as possible.

The development of this machine has been very actively supported by
the Telecommunications Research Establishment, Great Malvern.

F. C. WILLIAMS
T. KILBURN

Electrical Engineering Laboratories,
University, Manchester 13.
Aug.3.

Nature, Vol 162, p. 487, September 25, 1948.
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Instrukce:

000Cl=S
001A=A-5S
010A=-
011ifA<0,Cl=Cl+1
100CI=Cl+S

101 totéz jako 001
110S=A

111 HALT



17-ti fadkovy program — Kilburn a Tootill
rekonstrukce 1996
IEEE Annals of the History of Computing
Vol. 20 No.3 1998

=-0

=-a
A=A-b
if A <0 skip
goto 3
A=A-c

it
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13 =—r

14 | if A <0 skip
15 | goto 17

16 | goto 2

17 | stop

pocatecni hodnoty:

18 —-a
19 a-1
20| c —a+1

b}

(ox




Program 16 radka

Mgr. Vladimir Pelikan, Ustav termomechaniky AV CR, Plzefi

A=-a
L1|A=A—-(-1)
r=A

A=-r

b=A

A=-a

L2 | A=A-r

if A <0 skip line
goto L3

goto L2
L3|(r=A

A=-r

if A <0 skip line
HALT

A=_

goto L1




MACHINE EMULATIOM
AN
DH :ugﬁg?Ennf
ﬁ The SSEM (Small Scale Experimental Maching) (aka: "the
e R T R Baby") was a computer constructed at the University of
the SSEM machine. Faster Manchester in 1948 to test the "Williams-Kilburn Tube" memaory
than the logic simulatian, system in preparation for the construction of the Manchester

MWiark 1 computer.

On June 21, 1948 the S5EM became the first stored-program
M'-A'IZ'NGS": SN (von Neumann architecture) maching to run a program and so

(D_:S % claimed it's niche in the histony of cormputing.

arf To start the simulation, click on one of the "MAINS" switches a
4 SSEM-equivalent machine the |eft. Some explanation and help is displayed in the text box
designed in modem binary at the bottom-left of the screen as WOLL roll ower elements of the
logic gates and run in 3 logic simulation.
zimulatar.
This program was developed in Macromedia 26 Moy 2000 B. H|||CIE|T

Crirectar, and is written in Lingo, the object
ariented soripting language of Directar. W.ES.UDC.EEJ‘I"‘“”F]EIT
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http://www.cs.ubc.ca/~hilpert/e/SSEM/ssemsim.html
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The World's First Stored-Program Computer
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THE MARK 1

Background

The word 'computer' prior to 1940 meant only one thing: a clerk equippaed
with a hand calculating machine who would 'compute' the standard ealculations
required for wages, actuary tables, gunnery, etc.- From 1935-1945 the application
of electronies to "automatic computers' generally concentrated on developing
faster calculators related to specific problems. Examples are the series of
cryptanalysis machines built at Bletchley between 1940-45 for the British
Foreign Office (Reference 1), and the huge ENIAC machine commissicned early in
1946 for the U.S. Army Ordnance Department for ballistics calculations (Reference
2). By the end of the war there were thus groups in America, Britain and
Germany working relativély independently on automatic electronic calculators.
None of these early machines fitted Babbage's concept (Reference 3) of a
universal computer and it is clear that the designers were fully aware of the
limitations of their projects. These limitations were partly concerned with
input/output, partly with the nature of control-transfer (branching) facilities,
but mainly with the lack of a suitable internal store.

The need for a storage device had also occurred towards the end of the
war in connection with the processing of radar signals. By 1946 two lines of
approach were being pursued: one based on acoustic waves propagated down a delay
line (e.g. a column of mercury), and the other based on electrostatic charges
stored on the phosphor screen of a cathode ray tube (C.R.T.) In early 1946 the
delay line technique seemed more practical, since C.R.T. stores suffered from
short retention periods due to charge leakage. In Britain at the Ministry of
Supply Telecommunications Research Establishment (T.R.E.) - a centre renowned for
electronic innovation - a group was working on C.R.T. stores under Dr. F.C. Williams.
In the autumn of 1946 F.C. Williams made certain discoveries which resulted in
the invention of a method of storing digital data on a C.R.T. screen which differed

fundamentally from previous attempts. The first digit was actually stored in

November and, with an eye to computer applications already being discussed, the



AA. Robinson, a research student at the time, has said that the atmosphere at

Manchester in 1947 was like that of a nineteenth-century inventor's workshop.

The Mark 1 was built, significantly, in thF%E&meC;vwméméFﬂl Laboratories and in

fact three versions of the machine were/ commissioned between 1948 and 1949.

Folklore has it at Manchester that 'F.C.' never wrote a program in his life and

that Tom wrote just one - the world's firsc!
.

\\\\\\\\\\—4Ton1KHburn |
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JIRI FIALA
Callout
Tom Kilburn

JIRI FIALA
Callout
Freddie C. Williams
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Table 1.

The original program was written by Tom Kilburn. G.C. Tootill, an
engineer on loan to Manchester from T.R.E. from mid-1947 teo mid-1949, alse

wrote programs for the prototype and a notebook kept by him over the period
4ch June to 27th October 1948 has survived. From entries in this notebock the
best guess is that Kilburn's program was run sometime between 9th to 19th June.
Williams has since described their relief at seeing the correct answer! (Ref-

erence 19).

aAnother program, run in mid-=July, involved a long division routine written

by A.M. Turing (and corrected by Tootill). Turing was appointed 'deputy

director' of the Royal Society Computing Machine Laboratory with the status of

a2 Reader in the Mathematics Department under Professor Newman, on 29th September,
1948. (His salary was the first call upon the Royal Society grant.) Turing

had resigned and alsoc been dismissed from N.P.L. during the summer (Reference 20)
and before arriving in Manchester had written asking for details of the

Prototype computer's order code. He sent Tootill the long division routine in

July.



JIRI FIALA
Rectangle

JIRI FIALA
Line

JIRI FIALA
Line


1 m/ 7/4% 7

/

e R 2 T

(‘p\“'“"“ /4/7/ ?/7
W,fu&m,,,\_- -

/‘
,ASIJ Cree O | 0q

g -5ic]-a. | o
“e .3

r“———’-‘,,
3 [=318C| qa Y

b <B27¢g gne

E e
4 dbao a- ¢ - - \
;s | Ma——\,_ o€ L 28 (Sl
an~62Z O E \
Ri el a. €lotbllaCT gn [-2n |
W2 531 Q. Po|<&3/ a.-C |
E'ZGK'C =9 213q6C| -2
- 8 =29 . 22 4l 282090 1
1] <¢2€ —2?,, 23 Ll 26 2120 . it
- R4 22| 2%
y l /——jﬂmiﬁ /| | |
. | I I
H12-35C Yaa,., L Ol o {2@_ 7 :(“ o |
MSI Qas |
e K31 TQne g :{q << A
s ~av6C Gt "G 9/,/“.‘7 Pnri = {2‘1!-3;. fa.> 6

L 3 WGner 2

) e 2 /
?'a“-d-l "6)76T( (yn4| 7-:1-( ['—Qh,“,

MQP‘; et Guet

bg\—/
&

Q



PROGRAMMERS' HANDBOOK

FOR

MANCHESTER ELECTRONIC COMPUTER
MARK IL




	TURPP
	TURPP
	morpho-crop
	01
	01v
	02
	03
	04
	05
	06
	07
	08

	Pages from turing03
	enigma
	B05-001
	B05-002
	B05-003
	B05-004
	B05-005
	B05-006
	B05-007
	B05-008
	B05-009
	B05-010
	B05-011
	B05-012
	B05-013
	B05-014
	B05-015
	B05-016
	B05-017
	B05-018
	B05-019
	B05-020
	B05-021
	B05-022
	B05-023
	B05-024
	B05-025
	B05-026
	B05-027
	B05-028
	B05-029
	B05-030
	B05-031
	B05-032
	B05-033
	B05-034
	B05-035
	B05-036
	B05-037
	B05-038
	B05-039
	B05-040
	B05-041
	B05-042
	B05-043
	B05-044
	B05-045
	B05-046
	B05-047
	B05-048
	B05-049
	B05-050
	B05-051
	B05-052
	B05-053
	B05-054
	B05-055
	B05-056
	B05-057
	B05-058
	B05-059
	B05-060
	B05-061
	B05-062
	B05-063
	B05-064
	B05-065
	B05-066
	B05-067
	B05-068
	B05-069
	B05-089
	B05-090
	B05-091
	B05-092
	B05-098
	B05-101
	B05-126
	BO5-070
	BO5-071
	BO5-072
	BO5-073
	BO5-074
	BO5-075
	BO5-076
	BO5-077
	BO5-078
	BO5-079
	BO5-080
	BO5-081
	BO5-082
	BO5-083
	BO5-084
	BO5-085
	BO5-086
	BO5-087
	BO5-088
	BO5-093
	BO5-094
	BO5-095
	BO5-096
	BO5-097
	BO5-099
	BO5-100
	BO5-102
	BO5-103
	BO5-104
	BO5-105
	BO5-106
	BO5-107
	BO5-108
	BO5-109
	BO5-110
	BO5-111
	BO5-112
	BO5-113
	BO5-114
	BO5-115
	BO5-116
	BO5-117
	BO5-118
	BO5-119
	BO5-120
	BO5-121
	BO5-122
	BO5-123
	BO5-124
	BO5-125
	BO5-127
	BO5-128
	BO5-129
	BO5-130
	BO5-131
	BO5-132
	BO5-133
	BO5-134
	BO5-135
	BO5-136
	BO5-137
	BO5-138
	BO5-139
	BO5-140
	BO5-141
	BO5-142
	BO5-143
	BO5-144
	BO5-145
	BO5-146
	BO5-147
	BO5-148
	BO5-149
	BO5-150
	BO5-151
	BO5-152

	Počítací stroje

	NPLmarch1946
	L70-024
	L70-025
	L70-026
	L70-027
	L70-028
	L70-029
	L70-030
	L70-031

	turing1945
	A01-10
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10

	A11-20
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	a21-30
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	A31-40
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40

	A41-48
	41
	42
	43
	44
	45
	46
	47
	48



	Binder1
	Pages from turing01-2
	Pages from turing03
	Pages from turing01-2
	pilotace2
	pilotace3
	Pages from turing01-2
	Pages from turing01-4
	Pages from turing01
	Pages from turing01-3

	Binder2.pdf
	turing01
	nlreader.dll@bookid=259852&filename=cover
	nlreader.dll@bookid=259852&filename=i
	nlreader.dll@bookid=259852&filename=ii
	nlreader.dll@bookid=259852&filename=iii
	nlreader.dll@bookid=259852&filename=iv
	nlreader.dll@bookid=259852&filename=v
	nlreader.dll@bookid=259852&filename=vi
	nlreader.dll@bookid=259852&filename=vii
	nlreader.dll@bookid=259852&filename=viii
	nlreader.dll@bookid=259852&filename=ix
	nlreader.dll@bookid=259852&filename=x
	nlreader.dll@bookid=259852&filename=xi
	nlreader.dll@bookid=259852&filename=xii
	nlreader.dll@bookid=259852&filename=xiii
	nlreader.dll@bookid=259852&filename=xiv
	nlreader.dll@bookid=259852&filename=xv
	nlreader.dll@bookid=259852&filename=xvi
	nlreader.dll@bookid=259852&filename=xvii
	nlreader.dll@bookid=259852&filename=xviii
	nlreader.dll@bookid=259852&filename=xix
	nlreader.dll@bookid=259852&filename=xx
	nlreader.dll@bookid=259852&filename=xxi
	nlreader.dll@bookid=259852&filename=xxii
	nlreader.dll@bookid=259852&filename=xxiii
	nlreader.dll@bookid=259852&filename=xxiv
	nlreader.dll@bookid=259852&filename=1
	nlreader.dll@bookid=259852&filename=2
	nlreader.dll@bookid=259852&filename=3
	nlreader.dll@bookid=259852&filename=4
	nlreader.dll@bookid=259852&filename=5
	nlreader.dll@bookid=259852&filename=6
	nlreader.dll@bookid=259852&filename=7
	nlreader.dll@bookid=259852&filename=8
	nlreader.dll@bookid=259852&filename=9
	nlreader.dll@bookid=259852&filename=10
	nlreader.dll@bookid=259852&filename=11
	nlreader.dll@bookid=259852&filename=12
	nlreader.dll@bookid=259852&filename=13
	nlreader.dll@bookid=259852&filename=14
	nlreader.dll@bookid=259852&filename=15
	nlreader.dll@bookid=259852&filename=16
	nlreader.dll@bookid=259852&filename=17
	nlreader.dll@bookid=259852&filename=18
	nlreader.dll@bookid=259852&filename=19
	nlreader.dll@bookid=259852&filename=20
	nlreader.dll@bookid=259852&filename=21
	nlreader.dll@bookid=259852&filename=22
	nlreader.dll@bookid=259852&filename=23
	nlreader.dll@bookid=259852&filename=24
	nlreader.dll@bookid=259852&filename=25
	nlreader.dll@bookid=259852&filename=26
	nlreader.dll@bookid=259852&filename=27
	nlreader.dll@bookid=259852&filename=28
	nlreader.dll@bookid=259852&filename=29
	nlreader.dll@bookid=259852&filename=30
	nlreader.dll@bookid=259852&filename=31
	nlreader.dll@bookid=259852&filename=32
	nlreader.dll@bookid=259852&filename=33
	nlreader.dll@bookid=259852&filename=34
	nlreader.dll@bookid=259852&filename=35
	nlreader.dll@bookid=259852&filename=36
	nlreader.dll@bookid=259852&filename=37
	nlreader.dll@bookid=259852&filename=38
	nlreader.dll@bookid=259852&filename=39
	nlreader.dll@bookid=259852&filename=40
	nlreader.dll@bookid=259852&filename=41
	nlreader.dll@bookid=259852&filename=42
	nlreader.dll@bookid=259852&filename=43
	nlreader.dll@bookid=259852&filename=44
	nlreader.dll@bookid=259852&filename=45
	nlreader.dll@bookid=259852&filename=46
	nlreader.dll@bookid=259852&filename=47
	nlreader.dll@bookid=259852&filename=48
	nlreader.dll@bookid=259852&filename=49
	nlreader.dll@bookid=259852&filename=50
	nlreader.dll@bookid=259852&filename=51
	nlreader.dll@bookid=259852&filename=52
	nlreader.dll@bookid=259852&filename=53
	nlreader.dll@bookid=259852&filename=54
	nlreader.dll@bookid=259852&filename=55
	nlreader.dll@bookid=259852&filename=56
	nlreader.dll@bookid=259852&filename=57
	nlreader.dll@bookid=259852&filename=58
	nlreader.dll@bookid=259852&filename=59
	nlreader.dll@bookid=259852&filename=60
	nlreader.dll@bookid=259852&filename=61
	nlreader.dll@bookid=259852&filename=62
	nlreader.dll@bookid=259852&filename=63
	nlreader.dll@bookid=259852&filename=64
	nlreader.dll@bookid=259852&filename=65
	nlreader.dll@bookid=259852&filename=66
	nlreader.dll@bookid=259852&filename=67
	nlreader.dll@bookid=259852&filename=68
	nlreader.dll@bookid=259852&filename=69
	nlreader.dll@bookid=259852&filename=70
	nlreader.dll@bookid=259852&filename=71
	nlreader.dll@bookid=259852&filename=72
	nlreader.dll@bookid=259852&filename=73
	nlreader.dll@bookid=259852&filename=74
	nlreader.dll@bookid=259852&filename=75
	nlreader.dll@bookid=259852&filename=76
	nlreader.dll@bookid=259852&filename=77
	nlreader.dll@bookid=259852&filename=78
	nlreader.dll@bookid=259852&filename=79
	nlreader.dll@bookid=259852&filename=80
	nlreader.dll@bookid=259852&filename=81
	nlreader.dll@bookid=259852&filename=82
	nlreader.dll@bookid=259852&filename=83
	nlreader.dll@bookid=259852&filename=84
	nlreader.dll@bookid=259852&filename=85
	nlreader.dll@bookid=259852&filename=86
	nlreader.dll@bookid=259852&filename=87
	nlreader.dll@bookid=259852&filename=88
	nlreader.dll@bookid=259852&filename=89
	nlreader.dll@bookid=259852&filename=90
	nlreader.dll@bookid=259852&filename=91
	nlreader.dll@bookid=259852&filename=92
	nlreader.dll@bookid=259852&filename=93
	nlreader.dll@bookid=259852&filename=94
	nlreader.dll@bookid=259852&filename=95
	nlreader.dll@bookid=259852&filename=96
	nlreader.dll@bookid=259852&filename=97
	nlreader.dll@bookid=259852&filename=98
	nlreader.dll@bookid=259852&filename=99
	nlreader.dll@bookid=259852&filename=100
	nlreader.dll@bookid=259852&filename=101
	nlreader.dll@bookid=259852&filename=102
	nlreader.dll@bookid=259852&filename=103
	nlreader.dll@bookid=259852&filename=104
	nlreader.dll@bookid=259852&filename=105
	nlreader.dll@bookid=259852&filename=106
	nlreader.dll@bookid=259852&filename=107
	nlreader.dll@bookid=259852&filename=108
	nlreader.dll@bookid=259852&filename=109
	nlreader.dll@bookid=259852&filename=110
	nlreader.dll@bookid=259852&filename=111
	nlreader.dll@bookid=259852&filename=112
	nlreader.dll@bookid=259852&filename=113
	nlreader.dll@bookid=259852&filename=114
	nlreader.dll@bookid=259852&filename=115
	nlreader.dll@bookid=259852&filename=116
	nlreader.dll@bookid=259852&filename=117
	nlreader.dll@bookid=259852&filename=118
	nlreader.dll@bookid=259852&filename=119
	nlreader.dll@bookid=259852&filename=120
	nlreader.dll@bookid=259852&filename=121
	nlreader.dll@bookid=259852&filename=122
	nlreader.dll@bookid=259852&filename=123
	nlreader.dll@bookid=259852&filename=124
	nlreader.dll@bookid=259852&filename=125
	nlreader.dll@bookid=259852&filename=126
	nlreader.dll@bookid=259852&filename=127
	nlreader.dll@bookid=259852&filename=128
	nlreader.dll@bookid=259852&filename=129
	nlreader.dll@bookid=259852&filename=130
	nlreader.dll@bookid=259852&filename=131
	nlreader.dll@bookid=259852&filename=132
	nlreader.dll@bookid=259852&filename=133
	nlreader.dll@bookid=259852&filename=134
	nlreader.dll@bookid=259852&filename=135
	nlreader.dll@bookid=259852&filename=136
	nlreader.dll@bookid=259852&filename=137
	nlreader.dll@bookid=259852&filename=138
	nlreader.dll@bookid=259852&filename=139
	nlreader.dll@bookid=259852&filename=140
	nlreader.dll@bookid=259852&filename=141
	nlreader.dll@bookid=259852&filename=142
	nlreader.dll@bookid=259852&filename=143
	nlreader.dll@bookid=259852&filename=144
	nlreader.dll@bookid=259852&filename=145
	nlreader.dll@bookid=259852&filename=146
	nlreader.dll@bookid=259852&filename=147
	nlreader.dll@bookid=259852&filename=148
	nlreader.dll@bookid=259852&filename=149
	nlreader.dll@bookid=259852&filename=150
	nlreader.dll@bookid=259852&filename=151
	nlreader.dll@bookid=259852&filename=152
	nlreader.dll@bookid=259852&filename=153
	nlreader.dll@bookid=259852&filename=154
	nlreader.dll@bookid=259852&filename=155
	nlreader.dll@bookid=259852&filename=156
	nlreader.dll@bookid=259852&filename=157
	nlreader.dll@bookid=259852&filename=158
	nlreader.dll@bookid=259852&filename=159
	nlreader.dll@bookid=259852&filename=160
	nlreader.dll@bookid=259852&filename=161
	nlreader.dll@bookid=259852&filename=162
	nlreader.dll@bookid=259852&filename=163
	nlreader.dll@bookid=259852&filename=164
	nlreader.dll@bookid=259852&filename=165
	nlreader.dll@bookid=259852&filename=166
	nlreader.dll@bookid=259852&filename=167
	nlreader.dll@bookid=259852&filename=168
	nlreader.dll@bookid=259852&filename=169
	nlreader.dll@bookid=259852&filename=170
	nlreader.dll@bookid=259852&filename=171
	nlreader.dll@bookid=259852&filename=172
	nlreader.dll@bookid=259852&filename=173
	nlreader.dll@bookid=259852&filename=174
	nlreader.dll@bookid=259852&filename=175
	nlreader.dll@bookid=259852&filename=176
	nlreader.dll@bookid=259852&filename=177
	nlreader.dll@bookid=259852&filename=178
	nlreader.dll@bookid=259852&filename=179
	nlreader.dll@bookid=259852&filename=180
	nlreader.dll@bookid=259852&filename=181
	nlreader.dll@bookid=259852&filename=182
	nlreader.dll@bookid=259852&filename=183
	nlreader.dll@bookid=259852&filename=184
	nlreader.dll@bookid=259852&filename=185
	nlreader.dll@bookid=259852&filename=186
	nlreader.dll@bookid=259852&filename=187
	nlreader.dll@bookid=259852&filename=188
	nlreader.dll@bookid=259852&filename=189
	nlreader.dll@bookid=259852&filename=190
	nlreader.dll@bookid=259852&filename=191
	nlreader.dll@bookid=259852&filename=192
	nlreader.dll@bookid=259852&filename=193
	nlreader.dll@bookid=259852&filename=194
	nlreader.dll@bookid=259852&filename=195
	nlreader.dll@bookid=259852&filename=196
	nlreader.dll@bookid=259852&filename=197
	nlreader.dll@bookid=259852&filename=198
	nlreader.dll@bookid=259852&filename=199
	nlreader.dll@bookid=259852&filename=200
	nlreader.dll@bookid=259852&filename=201
	nlreader.dll@bookid=259852&filename=202
	nlreader.dll@bookid=259852&filename=203
	nlreader.dll@bookid=259852&filename=204
	nlreader.dll@bookid=259852&filename=205
	nlreader.dll@bookid=259852&filename=206
	nlreader.dll@bookid=259852&filename=207
	nlreader.dll@bookid=259852&filename=208
	nlreader.dll@bookid=259852&filename=209
	nlreader.dll@bookid=259852&filename=210
	nlreader.dll@bookid=259852&filename=211
	nlreader.dll@bookid=259852&filename=212
	nlreader.dll@bookid=259852&filename=213
	nlreader.dll@bookid=259852&filename=214
	nlreader.dll@bookid=259852&filename=215
	nlreader.dll@bookid=259852&filename=216
	nlreader.dll@bookid=259852&filename=217
	nlreader.dll@bookid=259852&filename=218
	nlreader.dll@bookid=259852&filename=219
	nlreader.dll@bookid=259852&filename=220
	nlreader.dll@bookid=259852&filename=221
	nlreader.dll@bookid=259852&filename=222
	nlreader.dll@bookid=259852&filename=223
	nlreader.dll@bookid=259852&filename=224
	nlreader.dll@bookid=259852&filename=225
	nlreader.dll@bookid=259852&filename=226
	nlreader.dll@bookid=259852&filename=227
	nlreader.dll@bookid=259852&filename=228
	nlreader.dll@bookid=259852&filename=229
	nlreader.dll@bookid=259852&filename=230
	nlreader.dll@bookid=259852&filename=231
	nlreader.dll@bookid=259852&filename=232
	nlreader.dll@bookid=259852&filename=233
	nlreader.dll@bookid=259852&filename=234
	nlreader.dll@bookid=259852&filename=235
	nlreader.dll@bookid=259852&filename=236
	nlreader.dll@bookid=259852&filename=237
	nlreader.dll@bookid=259852&filename=238
	nlreader.dll@bookid=259852&filename=239
	nlreader.dll@bookid=259852&filename=240
	nlreader.dll@bookid=259852&filename=241
	nlreader.dll@bookid=259852&filename=242
	nlreader.dll@bookid=259852&filename=243
	nlreader.dll@bookid=259852&filename=244
	nlreader.dll@bookid=259852&filename=245
	nlreader.dll@bookid=259852&filename=246
	nlreader.dll@bookid=259852&filename=247
	nlreader.dll@bookid=259852&filename=248
	nlreader.dll@bookid=259852&filename=249
	nlreader.dll@bookid=259852&filename=250
	nlreader.dll@bookid=259852&filename=251
	nlreader.dll@bookid=259852&filename=252
	nlreader.dll@bookid=259852&filename=253
	nlreader.dll@bookid=259852&filename=254
	nlreader.dll@bookid=259852&filename=255
	nlreader.dll@bookid=259852&filename=256
	nlreader.dll@bookid=259852&filename=257
	nlreader.dll@bookid=259852&filename=258
	nlreader.dll@bookid=259852&filename=259
	nlreader.dll@bookid=259852&filename=260
	nlreader.dll@bookid=259852&filename=261
	nlreader.dll@bookid=259852&filename=262
	nlreader.dll@bookid=259852&filename=263
	nlreader.dll@bookid=259852&filename=264
	nlreader.dll@bookid=259852&filename=265
	nlreader.dll@bookid=259852&filename=266
	nlreader.dll@bookid=259852&filename=267
	nlreader.dll@bookid=259852&filename=268
	nlreader.dll@bookid=259852&filename=269
	nlreader.dll@bookid=259852&filename=270
	nlreader.dll@bookid=259852&filename=271
	nlreader.dll@bookid=259852&filename=272
	nlreader.dll@bookid=259852&filename=273
	nlreader.dll@bookid=259852&filename=274
	nlreader.dll@bookid=259852&filename=275
	nlreader.dll@bookid=259852&filename=276
	nlreader.dll@bookid=259852&filename=277
	nlreader.dll@bookid=259852&filename=278
	nlreader.dll@bookid=259852&filename=279
	nlreader.dll@bookid=259852&filename=280
	nlreader.dll@bookid=259852&filename=281
	nlreader.dll@bookid=259852&filename=282
	nlreader.dll@bookid=259852&filename=283
	nlreader.dll@bookid=259852&filename=284
	nlreader.dll@bookid=259852&filename=285
	nlreader.dll@bookid=259852&filename=286
	nlreader.dll@bookid=259852&filename=287
	nlreader.dll@bookid=259852&filename=288
	nlreader.dll@bookid=259852&filename=289
	nlreader.dll@bookid=259852&filename=290
	nlreader.dll@bookid=259852&filename=291
	nlreader.dll@bookid=259852&filename=292
	nlreader.dll@bookid=259852&filename=293
	nlreader.dll@bookid=259852&filename=294
	nlreader.dll@bookid=259852&filename=295
	nlreader.dll@bookid=259852&filename=296
	nlreader.dll@bookid=259852&filename=297
	nlreader.dll@bookid=259852&filename=298
	nlreader.dll@bookid=259852&filename=299
	nlreader.dll@bookid=259852&filename=300
	nlreader.dll@bookid=259852&filename=301
	nlreader.dll@bookid=259852&filename=302
	nlreader.dll@bookid=259852&filename=303
	nlreader.dll@bookid=259852&filename=304
	nlreader.dll@bookid=259852&filename=305
	nlreader.dll@bookid=259852&filename=306
	nlreader.dll@bookid=259852&filename=307
	nlreader.dll@bookid=259852&filename=308
	nlreader.dll@bookid=259852&filename=309
	nlreader.dll@bookid=259852&filename=310
	nlreader.dll@bookid=259852&filename=311
	nlreader.dll@bookid=259852&filename=312
	nlreader.dll@bookid=259852&filename=313
	nlreader.dll@bookid=259852&filename=314
	nlreader.dll@bookid=259852&filename=315
	nlreader.dll@bookid=259852&filename=316
	nlreader.dll@bookid=259852&filename=317
	nlreader.dll@bookid=259852&filename=318
	nlreader.dll@bookid=259852&filename=319
	nlreader.dll@bookid=259852&filename=320
	nlreader.dll@bookid=259852&filename=321
	nlreader.dll@bookid=259852&filename=322
	nlreader.dll@bookid=259852&filename=323
	nlreader.dll@bookid=259852&filename=324
	nlreader.dll@bookid=259852&filename=325
	nlreader.dll@bookid=259852&filename=326
	nlreader.dll@bookid=259852&filename=327
	nlreader.dll@bookid=259852&filename=328
	nlreader.dll@bookid=259852&filename=329
	nlreader.dll@bookid=259852&filename=330
	nlreader.dll@bookid=259852&filename=331
	nlreader.dll@bookid=259852&filename=332
	nlreader.dll@bookid=259852&filename=333
	nlreader.dll@bookid=259852&filename=334
	nlreader.dll@bookid=259852&filename=335
	nlreader.dll@bookid=259852&filename=336
	nlreader.dll@bookid=259852&filename=337
	nlreader.dll@bookid=259852&filename=338
	nlreader.dll@bookid=259852&filename=339
	nlreader.dll@bookid=259852&filename=340
	nlreader.dll@bookid=259852&filename=341
	nlreader.dll@bookid=259852&filename=342
	nlreader.dll@bookid=259852&filename=343
	nlreader.dll@bookid=259852&filename=344
	nlreader.dll@bookid=259852&filename=345
	nlreader.dll@bookid=259852&filename=346
	nlreader.dll@bookid=259852&filename=347
	nlreader.dll@bookid=259852&filename=348
	nlreader.dll@bookid=259852&filename=349
	nlreader.dll@bookid=259852&filename=350
	nlreader.dll@bookid=259852&filename=351
	nlreader.dll@bookid=259852&filename=352
	nlreader.dll@bookid=259852&filename=353
	nlreader.dll@bookid=259852&filename=354
	nlreader.dll@bookid=259852&filename=355
	nlreader.dll@bookid=259852&filename=356
	nlreader.dll@bookid=259852&filename=357
	nlreader.dll@bookid=259852&filename=358
	nlreader.dll@bookid=259852&filename=359
	nlreader.dll@bookid=259852&filename=360
	nlreader.dll@bookid=259852&filename=361
	nlreader.dll@bookid=259852&filename=362
	nlreader.dll@bookid=259852&filename=363
	nlreader.dll@bookid=259852&filename=364
	nlreader.dll@bookid=259852&filename=365
	nlreader.dll@bookid=259852&filename=366
	nlreader.dll@bookid=259852&filename=367
	nlreader.dll@bookid=259852&filename=368
	nlreader.dll@bookid=259852&filename=369
	nlreader.dll@bookid=259852&filename=370
	nlreader.dll@bookid=259852&filename=371
	nlreader.dll@bookid=259852&filename=372
	nlreader.dll@bookid=259852&filename=373
	nlreader.dll@bookid=259852&filename=374
	nlreader.dll@bookid=259852&filename=375
	nlreader.dll@bookid=259852&filename=376
	nlreader.dll@bookid=259852&filename=377
	nlreader.dll@bookid=259852&filename=378
	nlreader.dll@bookid=259852&filename=379
	nlreader.dll@bookid=259852&filename=380
	nlreader.dll@bookid=259852&filename=381
	nlreader.dll@bookid=259852&filename=382
	nlreader.dll@bookid=259852&filename=383
	nlreader.dll@bookid=259852&filename=384
	nlreader.dll@bookid=259852&filename=385
	nlreader.dll@bookid=259852&filename=386
	nlreader.dll@bookid=259852&filename=387
	nlreader.dll@bookid=259852&filename=388
	nlreader.dll@bookid=259852&filename=389
	nlreader.dll@bookid=259852&filename=390
	nlreader.dll@bookid=259852&filename=391
	nlreader.dll@bookid=259852&filename=392
	nlreader.dll@bookid=259852&filename=393
	nlreader.dll@bookid=259852&filename=394
	nlreader.dll@bookid=259852&filename=395
	nlreader.dll@bookid=259852&filename=396
	nlreader.dll@bookid=259852&filename=397
	nlreader.dll@bookid=259852&filename=398
	nlreader.dll@bookid=259852&filename=399
	nlreader.dll@bookid=259852&filename=400
	nlreader.dll@bookid=259852&filename=401
	nlreader.dll@bookid=259852&filename=402
	nlreader.dll@bookid=259852&filename=403
	nlreader.dll@bookid=259852&filename=404
	nlreader.dll@bookid=259852&filename=405
	nlreader.dll@bookid=259852&filename=406
	nlreader.dll@bookid=259852&filename=407
	nlreader.dll@bookid=259852&filename=408
	nlreader.dll@bookid=259852&filename=409
	nlreader.dll@bookid=259852&filename=410
	nlreader.dll@bookid=259852&filename=411
	nlreader.dll@bookid=259852&filename=412
	nlreader.dll@bookid=259852&filename=413
	nlreader.dll@bookid=259852&filename=414
	nlreader.dll@bookid=259852&filename=415
	nlreader.dll@bookid=259852&filename=416
	nlreader.dll@bookid=259852&filename=417
	nlreader.dll@bookid=259852&filename=418
	nlreader.dll@bookid=259852&filename=419
	nlreader.dll@bookid=259852&filename=420
	nlreader.dll@bookid=259852&filename=421
	nlreader.dll@bookid=259852&filename=422
	nlreader.dll@bookid=259852&filename=423
	nlreader.dll@bookid=259852&filename=424
	nlreader.dll@bookid=259852&filename=425
	nlreader.dll@bookid=259852&filename=426
	nlreader.dll@bookid=259852&filename=427
	nlreader.dll@bookid=259852&filename=428
	nlreader.dll@bookid=259852&filename=429
	nlreader.dll@bookid=259852&filename=430
	nlreader.dll@bookid=259852&filename=431
	nlreader.dll@bookid=259852&filename=432
	nlreader.dll@bookid=259852&filename=433
	nlreader.dll@bookid=259852&filename=434
	nlreader.dll@bookid=259852&filename=435
	nlreader.dll@bookid=259852&filename=436
	nlreader.dll@bookid=259852&filename=437
	nlreader.dll@bookid=259852&filename=438
	nlreader.dll@bookid=259852&filename=439
	nlreader.dll@bookid=259852&filename=440
	nlreader.dll@bookid=259852&filename=441
	nlreader.dll@bookid=259852&filename=442
	nlreader.dll@bookid=259852&filename=443
	nlreader.dll@bookid=259852&filename=444
	nlreader.dll@bookid=259852&filename=445
	nlreader.dll@bookid=259852&filename=446
	nlreader.dll@bookid=259852&filename=447
	nlreader.dll@bookid=259852&filename=448
	nlreader.dll@bookid=259852&filename=449
	nlreader.dll@bookid=259852&filename=450
	nlreader.dll@bookid=259852&filename=451
	nlreader.dll@bookid=259852&filename=452
	nlreader.dll@bookid=259852&filename=453
	nlreader.dll@bookid=259852&filename=454
	nlreader.dll@bookid=259852&filename=455
	nlreader.dll@bookid=259852&filename=456
	nlreader.dll@bookid=259852&filename=457
	nlreader.dll@bookid=259852&filename=458
	nlreader.dll@bookid=259852&filename=459
	nlreader.dll@bookid=259852&filename=460
	nlreader.dll@bookid=259852&filename=461
	nlreader.dll@bookid=259852&filename=462
	nlreader.dll@bookid=259852&filename=463
	nlreader.dll@bookid=259852&filename=464
	nlreader.dll@bookid=259852&filename=465
	nlreader.dll@bookid=259852&filename=466
	nlreader.dll@bookid=259852&filename=467
	nlreader.dll@bookid=259852&filename=468
	nlreader.dll@bookid=259852&filename=469
	nlreader.dll@bookid=259852&filename=470
	nlreader.dll@bookid=259852&filename=471
	nlreader.dll@bookid=259852&filename=472
	nlreader.dll@bookid=259852&filename=473
	nlreader.dll@bookid=259852&filename=474
	nlreader.dll@bookid=259852&filename=475
	nlreader.dll@bookid=259852&filename=476
	nlreader.dll@bookid=259852&filename=477
	nlreader.dll@bookid=259852&filename=478
	nlreader.dll@bookid=259852&filename=479
	nlreader.dll@bookid=259852&filename=480
	nlreader.dll@bookid=259852&filename=481
	nlreader.dll@bookid=259852&filename=482
	nlreader.dll@bookid=259852&filename=483
	nlreader.dll@bookid=259852&filename=484
	nlreader.dll@bookid=259852&filename=485
	nlreader.dll@bookid=259852&filename=486
	nlreader.dll@bookid=259852&filename=487
	nlreader.dll@bookid=259852&filename=488
	nlreader.dll@bookid=259852&filename=489
	nlreader.dll@bookid=259852&filename=490
	nlreader.dll@bookid=259852&filename=491
	nlreader.dll@bookid=259852&filename=492
	nlreader.dll@bookid=259852&filename=493
	nlreader.dll@bookid=259852&filename=494
	nlreader.dll@bookid=259852&filename=495
	nlreader.dll@bookid=259852&filename=496
	nlreader.dll@bookid=259852&filename=497
	nlreader.dll@bookid=259852&filename=498
	nlreader.dll@bookid=259852&filename=499
	nlreader.dll@bookid=259852&filename=500
	nlreader.dll@bookid=259852&filename=501
	nlreader.dll@bookid=259852&filename=502
	nlreader.dll@bookid=259852&filename=503
	nlreader.dll@bookid=259852&filename=504
	nlreader.dll@bookid=259852&filename=505
	nlreader.dll@bookid=259852&filename=506
	nlreader.dll@bookid=259852&filename=507
	nlreader.dll@bookid=259852&filename=508
	nlreader.dll@bookid=259852&filename=509
	nlreader.dll@bookid=259852&filename=510
	nlreader.dll@bookid=259852&filename=511
	nlreader.dll@bookid=259852&filename=512
	nlreader.dll@bookid=259852&filename=513
	nlreader.dll@bookid=259852&filename=514
	nlreader.dll@bookid=259852&filename=515
	nlreader.dll@bookid=259852&filename=516
	nlreader.dll@bookid=259852&filename=517
	nlreader.dll@bookid=259852&filename=518
	nlreader.dll@bookid=259852&filename=519
	nlreader.dll@bookid=259852&filename=520
	nlreader.dll@bookid=259852&filename=521
	nlreader.dll@bookid=259852&filename=522
	nlreader.dll@bookid=259852&filename=523
	nlreader.dll@bookid=259852&filename=524
	nlreader.dll@bookid=259852&filename=525
	nlreader.dll@bookid=259852&filename=526
	nlreader.dll@bookid=259852&filename=527
	nlreader.dll@bookid=259852&filename=528
	nlreader.dll@bookid=259852&filename=529
	nlreader.dll@bookid=259852&filename=530
	nlreader.dll@bookid=259852&filename=531
	nlreader.dll@bookid=259852&filename=532
	nlreader.dll@bookid=259852&filename=533
	nlreader.dll@bookid=259852&filename=534
	nlreader.dll@bookid=259852&filename=535
	nlreader.dll@bookid=259852&filename=536
	nlreader.dll@bookid=259852&filename=537
	nlreader.dll@bookid=259852&filename=538
	nlreader.dll@bookid=259852&filename=539
	nlreader.dll@bookid=259852&filename=540
	nlreader.dll@bookid=259852&filename=541
	nlreader.dll@bookid=259852&filename=542
	nlreader.dll@bookid=259852&filename=543
	nlreader.dll@bookid=259852&filename=544
	nlreader.dll@bookid=259852&filename=545
	nlreader.dll@bookid=259852&filename=546
	nlreader.dll@bookid=259852&filename=547
	nlreader.dll@bookid=259852&filename=548
	nlreader.dll@bookid=259852&filename=549
	nlreader.dll@bookid=259852&filename=550
	nlreader.dll@bookid=259852&filename=551
	nlreader.dll@bookid=259852&filename=552
	nlreader.dll@bookid=259852&filename=553

	turing03
	Contents
	Alan Turing 1912–1954
	Computable Numbers: A Guide
	1. On Computable Numbers, with an Application to the Entscheidungsproblem (1936)
	2. On Computable Numbers: Corrections and Critiques
	3. Systems of Logic Based on Ordinals (1938), including excerpts from Turing’s correspondence, 1936–1938
	4. Letters on Logic to Max Newman (c.1940)

	Enigma
	5. History of Hut 8 to December 1941 (1945), featuring an excerpt from Turing’s ‘Treatise on the Enigma’
	6. Bombe and Spider (1940)
	7. Letter to Winston Churchill (1941)
	8. Memorandum to OP-20-G on Naval Enigma (c.1941)

	Artificial Intelligence
	9. Lecture on the Automatic Computing Engine (1947)
	10. Intelligent Machinery (1948)
	11. Computing Machinery and Intelligence (1950)
	12. Intelligent Machinery, A Heretical Theory (c.1951)
	13. Can Digital Computers Think? (1951)
	14. Can Automatic Calculating Machines Be Said to Think? (1952)

	Artificial Life
	15. The Chemical Basis of Morphogenesis (1952)
	16. Chess (1953)
	17. Solvable and Unsolvable Problems (1954)

	Index
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	P
	R
	S
	T
	U
	V
	W
	Y
	Z


	turing03
	Contents
	Alan Turing 1912–1954
	Computable Numbers: A Guide
	1. On Computable Numbers, with an Application to the Entscheidungsproblem (1936)
	2. On Computable Numbers: Corrections and Critiques
	3. Systems of Logic Based on Ordinals (1938), including excerpts from Turing’s correspondence, 1936–1938
	4. Letters on Logic to Max Newman (c.1940)

	Enigma
	5. History of Hut 8 to December 1941 (1945), featuring an excerpt from Turing’s ‘Treatise on the Enigma’
	6. Bombe and Spider (1940)
	7. Letter to Winston Churchill (1941)
	8. Memorandum to OP-20-G on Naval Enigma (c.1941)

	Artificial Intelligence
	9. Lecture on the Automatic Computing Engine (1947)
	10. Intelligent Machinery (1948)
	11. Computing Machinery and Intelligence (1950)
	12. Intelligent Machinery, A Heretical Theory (c.1951)
	13. Can Digital Computers Think? (1951)
	14. Can Automatic Calculating Machines Be Said to Think? (1952)

	Artificial Life
	15. The Chemical Basis of Morphogenesis (1952)
	16. Chess (1953)
	17. Solvable and Unsolvable Problems (1954)

	Index
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	P
	R
	S
	T
	U
	V
	W
	Y
	Z


	colossus.pdf
	Contents
	List of Photographs
	Notes on the Contributors
	Introduction
	SECTION 1. BLETCHLEY PARK AND THE ATTACK ON TUNNY
	1. A Brief History of Cryptography from Caesar to Bletchley Park
	2. How It Began: Bletchley Park Goes to War
	3. The German Tunny Machine
	4. Colossus, Codebreaking, and the Digital Age
	5. Machine against Machine
	6. D-Day at Bletchley Park
	7. Intercept!

	SECTION 2. COLOSSUS
	8. Colossus
	9. Colossus and the Rise of the Modern Computer
	10. The PC-User's Guide to Colossus
	11. Of Men and Machines
	12. The Colossus Rebuild

	SECTION 3. THE NEWMANRY
	13. Mr Newman's Section
	14. Max Newman—Mathematician, Codebreaker, and Computer Pioneer
	15. Living with Fish: Breaking Tunny in the Newmanry and the Testery
	16. From Hut 8 to the Newmanry
	17. Codebreaking and Colossus

	SECTION 4. THE TESTERY
	18. Major Tester's Section
	19. Setter and Breaker
	20. An ATS Girl in the Testery
	21. The Testery and the Breaking of Fish

	SECTION 5. T.H. FLOWERS' LABORATORY AT DOLLIS HILL
	22. Dollis Hill at War
	23. The British Tunny Machine
	24. How Colossus was Built and Operated—One of its Engineers Reveals its Secrets

	SECTION 6. STURGEON, THE FISH THAT GOT AWAY
	25. Bletchley Park's Sturgeon—The Fish That Laid No Eggs
	26. German Teleprinter Traffic and Swedish Wartime Intelligence

	TECHNICAL APPENDICES—TO DIG DEEPER
	A1. Timeline: The Breaking of Tunny
	A2. The Teleprinter Alphabet
	A3. The Tunny Addition Square
	A4. My Work at Bletchley Park
	A5. The Tiltman Break
	A6. Turingery
	A7. &#916;&#967;-Method
	A8. Newman's Theorem
	A9. Rectangling
	A10. The Motor-Wheels and Limitations
	A11. Motorless Tunny
	A12. Origins of the Fish Cypher Machines

	Notes and References
	Sources of Photographs
	Index
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	P
	Q
	R
	S
	T
	U
	V
	W
	Y
	Z



	mark2.pdf
	M01-001
	M01-002
	M01-003
	M01-004
	M01-005
	M01-006
	M01-007
	M01-008
	M01-009
	M01-010
	M01-011
	M01-012
	M01-013
	M01-014
	M01-015
	M01-016
	M01-017
	M01-018
	M01-019
	M01-020
	M01-021
	M01-022
	M01-023
	M01-024
	M01-025
	M01-026
	M01-027
	M01-028
	M01-029
	M01-030
	M01-031
	M01-032
	M01-033
	M01-034
	M01-035
	M01-036
	M01-037
	M01-038
	M01-039
	M01-040
	M01-041
	M01-042
	M01-043
	M01-044
	M01-045
	M01-046
	M01-047
	M01-048
	M01-049
	M01-050
	M01-051
	M01-052
	M01-053
	M01-054
	M01-055
	M01-056
	M01-057
	M01-058
	M01-059
	M01-060
	M01-061
	M01-062
	M01-063
	M01-064
	M01-065
	M01-066
	M01-067
	M01-068
	M01-069
	M01-070
	M01-071
	M01-072
	M01-073
	M01-074
	M01-075
	M01-076
	M01-077
	M01-078
	M01-079
	M01-080
	M01-081
	M01-082
	M01-083
	M01-084
	M01-085
	M01-086
	M01-087
	M01-088
	M01-089
	M01-090
	M01-091
	M01-092
	M01-093
	M01-094
	M01-095
	M01-096
	M01-097
	M01-098
	M01-099
	M01-100
	M01-101
	M01-102
	M01-103
	M01-104
	M01-105
	M01-106
	M01-107
	M01-108
	M01-109
	M01-110
	M01-111
	M01-112
	M01-113
	M01-114
	M01-115
	M01-116
	M01-117
	M01-118
	M01-119

	lavington.pdf
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	lavington.pdf
	Cover
	History of Computing
	Moving Targets
	ISBN 9781848829329
	Moving Targets – Elliott-Automationand the Dawn of the Computer Agein Britain, 1947–67
	Introduction
	Life in the 1950s
	The Arrival of the Modern Computer
	Sources and Acknowledgements
	References

	Contents
	Chapter 1: The Navy Comes to Borehamwood
	1.1 A Place Called Borehamwood
	1.2 The Early Days of Naval Radar
	1.2.1 Setting up the UK’s Research Establishments
	1.2.2 JF Coales and ASE
	1.2.3 Fire-Control Systems
	1.2.4 Action Information Organisation and CDS

	1.3 The Admiralty Decides
	1.4 Enter the Instrument Makers
	1.5 The Lewisham Factory of Elliott Brothers
	1.6 Leon Bagrit
	References

	Chapter 2: A Glint on the Horizon
	2.1 The Man for the Job
	2.2 Distant Targets
	2.3 The CDS Project
	2.4 The MRS5 Project
	2.4.1 Why Digital?
	2.4.2 Innovative Radar
	2.4.3 The Cancellation of MRS5
	2.4.4 The Netting Project and the Legacy of MRS5

	2.5 A Little Computer History
	2.6 The Elliott 152 Computer
	2.7 Enter the Entrepreneurs
	2.8 Borehamwood’s Financial Struggles
	2.9 Pulling Out of the Mire
	References

	Chapter 3: The Secret Digit
	3.1 The Elliott 153: The DF Computer
	3.1.1 The Admiralty’s Needs
	3.1.2 The Project at Borehamwood
	3.1.3 General Description of the 153’s Architecture
	3.1.4 The Operation of the 153 at Irton Moor

	3.2 GCHQ and Oedipus
	3.2.1 The Problem of Super-Enciphered Intercepts
	3.2.2 The 311 Project at Borehamwood
	3.2.3 The Structure and Operation of Oedipus

	3.3 Australia and WREDAC
	3.3.1 The Needs of Woomera
	3.3.2 WRE Chooses Elliott
	3.3.3 The Performance of WREDAC
	3.3.4 The Architecture of WREDAC and WREDOC

	References

	Chapter 4: Analogue Expertise
	4.1 Introduction: Analogue Versus Digital
	4.2 Admiralty Fire Control Tables
	4.2.1 Developments up to 1945
	4.2.2 Flyplane Predictor Systems

	4.3 Early Analogue Computing Activity at Borehamwood
	4.3.1 The Differential Analyser

	4.4 TRIDAC: The World’s Largest?
	4.4.1 Guided Weapons and Cold War Imperatives
	4.4.2 The TRIDAC Project and Borehamwood
	4.4.3 TRIDAC at RAE Farnborough

	4.5 AGWAC: An Australian Success
	4.5.1 The Joint Project Background
	4.5.2 The Birth of AGWAC
	4.5.3 AGWAC Grows Up

	4.6 Elliott Analogue Computers and Simulatorsfor Nuclear Power
	4.7 Small Analogue Computers: GPAC
	References

	Chapter 5: NRDC and the Market
	5.1 NRDC Discovers Borehamwood
	5.1.1 Funding for the Small-scale Prototype
	5.1.2 Hopes for an Advanced Computer

	5.2 The Elliott/NRDC 401: Of Men and Machines
	5.2.1 The Ideas Take Shape
	5.2.2 The First Public Appearance
	5.2.3 They Have Their Exits and Their Entrances
	5.2.4 The 401’s Progress, via Cambridge, to Rothamsted
	5.2.4.1 Why Did NRDC Install the 401 at Rothamsted?


	5.3 Into the Marketplace: The Elliott 400 Series
	5.3.1 New Management
	5.3.2 The 402 Production Gets Going
	5.3.3 Early Scientific Applications
	5.3.4 The Flutter Problem

	5.4 NRDC as a Partner for the Future
	5.4.1 The Siemens Project
	5.4.2 Process Control

	References

	Chapter 6: Process Control and Automation: The Bagrit Vision
	6.1 What Is, or Was, Automation?
	6.1.1 The Historical Perspective
	6.1.2 The Reith Lectures Perspective

	6.2 The Origins: Industrial Instrumentation and Control
	6.2.1 Prehistory: B&P Swift
	6.2.2 Post-war Rationalisation of the Instrument Industry
	6.2.3 Elliott Acquires a New Image and a New Name

	6.3 Automation Comes of Age
	6.3.1 American Licences and the Grand Strategy
	6.3.2 Al Sperry, Panellit and the Elliott 803 Computer
	6.3.3 The Component Parts of a 1960s Automation Application

	6.4 Computers Suitable for the Task in the 1950s
	6.4.1 The American Scene
	6.4.2 Early Days in Britain: The Growth of Elliott and its Rival, Ferranti Ltd.
	6.4.3 The Computer Comes to Market in Britain: 1951–1955

	References

	Chapter 7: Automation: The Machines and the Applications
	7.1 The Need for Digital Control
	7.1.1 The ARCH Family of Industrial Control Systems
	7.1.2 ARCH Installations and the Market Competition

	7.2 Applications of Elliott Computers in Automation
	7.2.1 Steel and Other Metals Processing
	7.2.1.1 UK Industrial Background

	7.2.2 Electricity (or Power) Generation
	7.2.2.1 Background

	7.2.3 UK Government R&D Establishments
	7.2.3.1 Background
	The National Gas Turbine Establishment
	DSIR Laboratories
	Atomic Energy

	7.2.3.2 Calder Hall
	The EURATOM Dragon Nuclear Reactor


	7.2.4 Oil Refining and Related Activities
	7.2.5 Chemicals
	7.2.5.1 Background on the Relevant Companies

	7.2.6 Ships and Shipping
	7.2.7 Paper Mills and Typesetting
	7.2.7.1 Background

	7.2.8 Road Traffic Control
	7.2.9 Other UK and Overseas Industrial and Research Applications

	7.3 Anecdotes from Elliott Programmers who Worked on Automation Projects
	7.3.1 From Ed Hersom
	7.3.1.1 Billet Cut-Up Optimisation at Samuel Fox & Co. Ltd., Stocksbridge, Sheffield
	7.3.1.2 Nuclear Instrumentation
	7.3.1.3 Richard, Thomas & Baldwins Limited, Spencer Works, Llanwern
	7.3.1.4 Lea Valley Water Company: Telemetry Scheme and Water Distribution Control
	7.3.1.5 Paper Mills

	7.3.2 From Peter Williams
	7.3.3 From Roger Cook
	7.3.4 From Richard Burwood

	References

	Chapter 8: Software and Applications at Borehamwood
	8.1 General Introduction
	8.2 Early Days: 1947–1952
	8.3 Nicholas in the Theory Division: 1953–1958
	8.4 The Computing Division Goes to Market: 1953–1957
	8.5 The Golden Years of Elliott Computers: 1958–1965
	8.5.1 Evolving Divisional Structure
	8.5.2 Autocode
	8.5.3 Algol
	8.5.4 Systems Software and Operating Systems

	8.6 Defence Applications
	8.6.1 Ground-Based Air Defence
	8.6.2 Artillery Control for the Army

	8.7 Computers in Education
	8.8 Last Days: A Plethora of (On-line) Applications
	References

	Chapter 9: NCR, the 405 and Commercial Data Processing
	9.1 Early Commercial Applications of the Elliott 405
	9.2 How NCR Became Involved: 1956–1957
	9.3 Processing the Army’s Payroll: A Snapshot of EDP Capabilities
	9.4 NCR’s Activities in the Period 1956–1967
	9.5 Strategic Appraisal: An Alternative View
	9.6 The Market Competition in 1965
	9.7 The End of the NCR Arrangements
	9.8 Selling Computers: The Competition Increases
	References

	Chapter 10: Evolution of Elliott Computer Architectures
	10.1 Early Years: High-Tech, High-Speed, High-Complexity
	10.2 New Directions for Borehamwood’s Digital Technology
	10.3 Into the Market Place: The Elliott 401, 402 and 405
	10.4 Address Modification, Indexing and General Register Sets
	10.5 Pegasus: The First Implementation of a General Register Set
	10.6 Word Lengths and Instruction Sets
	10.7 Borehamwood and Transistors
	10.8 Memory Management and Bulk Input/Output
	10.9 Magnetic Tape and Magnetic Film Storage
	10.10 Other Peripheral Equipment
	References

	Chapter 11: EARS and Aerials: Elliott’s Radar Achievements, 1950–1986

	11.1 Introduction: John Coales’ Legacy (1946–1950)
	11.1.1 The Establishment of the Borehamwood Laboratories
	11.1.2 Radar: The Core of the MRS5 Contract

	11.2 The Borehamwood Research Laboratories in the Early 1950s
	11.2.1 Mopsy and the Cassegrain Aerial
	11.2.2 Reorganisation and the Start of Elliott’s Airborne Radar

	11.3 Elliott-Automation and the Changing Role of Borehamwood (1954–1967)
	11.3.1 The Microwave Division
	11.3.2 The Communications and Radar Research Laboratory, 1957–1960

	11.4 Elliott-Automation Radar Systems (EARS): 1960 Onwards
	11.4.1 Company Reorganisations
	11.4.2 Sensors and Signal Analysis
	11.4.3 Proposed Airborne Early Warning (AEW) Systems for the Navy
	11.4.4 EARS and the Aircraft Manufacturers: AEW Gathers Momentum
	11.4.5 Five Airborne Radar Projects that Did Not Bear Fruit (1962–1968)

	11.5 Forward to the 1980s
	11.5.1 The End of an Era
	11.5.2 Airborne Interception (AI) and Foxhunter
	11.5.3 Nimrod Airborne Early Warning System

	11.6 Conclusions
	References

	Chapter 12: Airborne Computing System Developments at Elliott-Automation, 1958–1988 

	12.1 Digital Computing Takes to the Air
	12.2 The Verdan Computer
	12.3 The Elliott 920B and 920M Computers
	12.4 Airborne Digital Computing Becomes a Separate Discipline
	12.5 The 12 Series and the 920 ATC Digital Computers
	12.6 Computers for Nimrod and Jaguar
	12.7 Tactical Aircraft Attack Systems and Head-Up Displays
	12.8 Expanding into America: The A7 Contract
	12.9 Mirage, MIG and China
	12.10 Technological Marvels
	12.11 The Influence of the F16 and American Standardisation
	12.12 The Tornado and Nimrod
	12.13 The Maritime Re-organisation
	12.14 The Microprocessor Arrives
	12.15 Squeezing the Last Juice from the 920 ATC
	12.16 Epilogue
	References

	Chapter 13: Mergers, Takeovers and Dispersals
	13.1 The UK’s Computer Landscape in the 1950s and 1960s
	13.2 The Zenith of Elliott-Automation as an Independent Company
	13.2.1 The Computing Sector of Elliott-Automation
	13.2.2 The Company’s Overall Financial Position

	13.3 Satisfying the UK’s Business Data Processing Market
	13.4 The Large Engineering Companies
	13.4.1 The Electrical Giants
	13.4.2 GEC and Arnold Weinstock
	13.4.3 English Electric
	13.4.4 Marconi, a Famous Name

	13.5 The Coalescing of Computer Interests: EELM and ICT
	13.6 The Merger Between Elliott-Automation and English Electric
	13.6.1 The Letter to Shareholders
	13.6.2 Government Encouragement for Rationalisation

	13.7 The GEC Takeover and the Formation of ICL
	References

	Chapter 14: The End of the Line
	14.1 All Change at Borehamwood
	14.2 Meanwhile, in the Wider World of Information Technology
	14.2.1 Formal and Professional Qualifications
	14.2.2 Computing and Journalism
	14.2.3 The BBC’s Computer Literacy Project
	14.2.4 Minicomputers and Microprocessors
	14.2.5 Data Transmission and Wide-Area Networks

	14.3 Sorting Out the Pieces
	14.4 GEC Computers at Borehamwood and Dunstable in the 1970s
	14.5 The GEC Series 63: A Very Difficult Project
	14.6 GEC Computers in the Mid-1980s: The End of Borehamwood’s Independence
	14.7 The Demise of Borehamwood
	14.8 Post-script: John Coales and Leon Bagrit as Public Figures
	References

	Appendix
	Appendix 1 Technical Details of the Elliott 152 and 153 
	Introduction

	A1.1 The Elliott 152
	A1.1.1 Communication and Data-Rate
	A1.1.2 Memory System
	A1.1.3 CPU Design

	A1.2 The Elliott 153, the D/F Computer
	A1.2.1 The 64-bit Instruction for the Elliott 153
	A1.2.2 An Example of a Complex Instruction
	A1.2.3 Operation

	References

	Appendix 2 Technical Details of the Elliott Nicholas Computer
	A2.1 General Overview of the Nicholas Architecture
	A2.2 The Nicholas Instruction Set
	A2.3 Nicholas Assembler and Library of Subroutines
	A2.3.1 The Print Subroutine
	A2.3.2 The Multiplication Subroutine

	A2.4 Charles Owen’s Original Nicholas Terminology
	A2.5 Using Nicholas
	References

	Appendix 3 Technical Details of the Elliott 400 Series Computers
	A3.1 General Characteristics of the Family
	A3.2 Elliott 401: Details of Fast Storage and the Instruction Set
	A3.3 The 401 at Rothamsted: Programmingand Enhancements
	A3.4 Elliott 402: Fast Storage and Instruction Set Details
	A3.5 Elliott 403 (WREDAC): Fast Storageand Instruction Set Details
	A3.6 Elliott 405: Details of Fast Storageand the Instruction Set
	A3.7 Elliott 405: General Configurations and Disc Options
	A3.8 Input/Output and Bulk Storagefor the Elliott 400 Series
	A3.9 Comparison of the Elliott 405 and the IBM 705:The RAPC Procurement
	A3.9.1 The Programming Task
	A3.9.2 Technical Requirements
	A3.9.3 Specifications of the IBM 705and Elliott 405 Proposals
	A3.9.4 The Costs and Benefits
	A3.9.5 The Chosen System and Its Performance

	References

	Appendix 4
Technical Details of the Elliott 800 Seriesand 503 Computers
	A4.1 General Overview of the Family
	A4.2 Further Details of the Elliott 802
	A4.3 Further Details of the Elliott 803A and 803B
	A4.4 Further Details of the Elliott 503
	A4.5 Input/Output for the Elliott 803 and 503
	A4.6 Instruction Sets for the Elliott 803 and 503
	A4.6.1 Notation
	A4.6.2 Instructions in the Range 66–77 for the Elliott 803
	A4.6.3 Instructions in the Range 66–77 for the Elliott 503

	References

	Appendix 5
Technical Details of the Elliott 502 Computer
	A5.1 General Overview
	A5.2 Systems Architecture and Visible Registers
	A5.3 Elliott 502 Instruction Set
	A5.4 Elliott 502 Instruction Times
	References

	Appendix 6
Technical Details of Elliott 900 SeriesComputers
	A6.1 General Overview of the Family
	A6.2 The 18-Bit Members of the Family
	A6.2.1 The 920A
	A6.2.2 The Other 18-Bit Members of the Elliott 900 Family

	A6.3 The 12-Bit Word Members of the 900 Series Family
	A6.4 Character Codes for 900 Series 8-Track Paper Tape
	A6.5 Programming the Elliott 900 Series Computers
	References

	Appendix 7
Technical Details of the Elliott 4100 SeriesComputers
	A7.1 General Overview of the Family
	A7.2 Systems Architecture and Visible Registers
	A7.3 Elliott 4100 Series Instruction Set
	References

	Appendix 8
Elliott Digital Computer Deliveries and Costs
	A8.1 Accuracy of the Information
	A8.2 Delivery Lists
	A8.2.1 Elliott 401
	A8.2.2 Elliott 402
	A8.2.3 Elliott 403 (WREDAC)
	A8.2.4 Elliott 405
	A8.2.5 Elliott 802
	A8.2.6 Elliott 803 and Elliott ARCH 8000
	A8.2.7 Elliott 502
	A8.2.8 Elliott 503
	A8.2.9 Elliott 900 Series: Partial List, up to About March 1967(Includes Some ARCH 9000 Computers)
	A8.2.10 Elliott 4120 Computers and ARCH 2020:Partial List, up to About March 1967
	A8.2.11 Elliott 4130 Computers: Partial List,up to about March 1967

	A8.3 Cost Estimates
	A8.3.1 Notes on the Above Cost Estimates
	A8.3.2 Special Computers for Classified Projects
	A8.3.3 Industrial Control and Automation

	A8.4 Computer Sales Revenues, 1954–1966
	References

	Appendix 9
Supplementary Avionics Details
	A9.1 A History of Elliott’s Rochester Site
	A9.2 An Introduction to Elliott’s FlightAutomation Activities
	A9.3 The Blue Steel Project
	A9.4 Radar History and a Guide to the Bands,Frequencies and Wavelengths Used
	A9.5 Aviation, Radar and the Cancellationof the Nimrod AEW Project
	A9.6 The Story of the Elliott Cassegrain Aerial Patent
	References

	Appendix 10
Historical Notes on Early Britishand Non-British Computers
	A10.1 First Attempts, Worldwide
	A10.1.1 Z3
	A10.1.2 ASCC
	A10.1.3 Colossus
	A10.1.4 ENIAC
	A10.1.5 SSEM
	A10.1.6 EDSAC
	A10.1.7 CSIRAC
	A10.1.8 SEAC
	A10.1.9 SWAC
	A10.1.10 Pilot ACE
	A10.1.11 Ferranti Mark I
	A10.1.12 UNIVAC I
	A10.1.13 Whirlwind
	A10.1.14 IAS

	A10.2 Into the Marketplace: The Rich Heritageof British Designs
	A10.3 Further Details of Three British ComputerManufacturers
	A10.3.1 English Electric Computers and LEO Computers
	A10.3.2 Marconi Computers

	References

	Appendix 11
Elliott-Automation Group Structureand Factories in 1965
	A11.1 List of Elliott-Automation Companiesas at May 1965
	A11.2 Elliott-Automation Factories
	References


	Bibliography
	Index
	Picture Credits

	ural.pdf
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10

	SIMUL.pdf
	Bez názvu
	Bez názvu2
	Bez názvu3

	SIMULa.pdf
	SIMUL
	Bez názvu
	Bez názvu2
	Bez názvu3

	hilpert
	Atanasoff




