
Figure 1. Turing standing at the console of the Manchester Ferranti computer.

Source : Reprinted with permission of the Department of Computer Science, University of Manchester.

With Turing’s encouragement, and using Turing’s recently completed Program-

mers’ Handbook for the Ferranti machine, Strachey Wnally got his programme

working.10 By the summer of 1952 the programme could play a complete game

of draughts at a reasonable speed.11 (Built by the Manchester Wrm of Ferranti

in close collaboration with the Computing Machine Laboratory, the Mark I

was the world’s Wrst commercially available electronic stored-programme

computer.)

In 1952 Strachey described his draughts programme at a computing confer-

ence in North America. Arthur Samuel of IBM took over the essentials of

Strachey’s programme and wrote a checkers player for the IBM 701 (IBM’s

Wrst mass-produced electronic stored-programme computer). Samuel’s checkers

programme Wrst ran at the end of 195212 and appears to have been the earliest

AI programme in the USA. In 1955 Samuel added learning to the programme

and over a period of years made successive improvements to the learning

10 M. Campbell-Kelly, ‘Christopher Strachey, 1916–1975: A Biographical Note’, Annals of the History of

Computing, 7 (1985), 19–42(24); A. M. Turing, ‘Programmers’ Handbook for Manchester Electronic Com-

puter’, ComputingMachine Laboratory, University ofManchester (n.d., c. 1950); a digital facsimile is available

in The Turing Archive for the History of Computing <www.AlanTuring.net/programmers_handbook>.

11 C. S. Strachey, ‘Logical or Non-Mathematical Programmes’, Proceedings of the Association for Comput-

ing Machinery, Toronto (Sept. 1952), 46–9 (47).

12 Letter from Samuel to Copeland (6 Dec. 1988).
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Počítací stroje 

Analytical Engine – Charles Babbage, čtyřicátá léta 19. století 

Z3 – Konrad Zuse, 1941 

ASSC = Automatic Sequence-Controlled Calculator (= Harvard Mark I) – Howard Aitken, 1943 

Colossus Mark I, II – Bletchley Park, 1943, 1944 

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

 

 

Počítače 

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

exprimentální počítač 

EDSAC = Electronic Delay Storage Automatic Calculator, Cambridge University, 6. května 1949, první 

plně funkční počítač 

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

SEAC = Standard’s Eastern Automatic Computer, American National Bureau of Standard, Washington, 

květen 1950 (patrně první plně funkční  americký počítač) 

SWAC = Standard’s Western Automatic Computer, Los Angeles, srpen 1950 (tým vedl Harry Huskey, 

1947 byl National Physical Laboratory v Turingově skupině – Pilot Ace) 

Pilot ACE = Automatic Computing Engine, National Physical Laboratory, Teddington u Londýna,         

19.  února 1946 přeložil výboru NPL úplný návrh počítače (odhadl na £11 200), pilotní model ale až 

1950 

Ferranti Mark I, následovník SSEM jako Manchester Mark I, podzim 1949, začal vyrábět Ferranti – 

Ferranti Mark I, první dodán  Manchester University v  únoru 1951  

UNIVAC =  UNIVersal Automatic Computer, Presper Eckert a John Mauchley, vlastní firma, počítač pro 

komerční praxi, zpracovával písmena a měl magnetické pásky; první dodali do United States Census 

Bureau 31. března 1951 

IAS = Institute for Advanced Study, Princeton University.  John von Neumann, měli vlastní počítač ISA, 

léto 1951 
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B. Jack Copeland

The Daily Telegraph, 7 November 1946.

Source: By permission of Telegraph Group Ltd.
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Introduction

The Times, 30 November 1950.

Source: By permission of Times Newspapers Ltd.
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5. Max Newman. Head of the Tunny-
breaking section called the ‘Newmanry’,
Newman was in charge of the Colossi.

6. Catherine Caughey (née Harvey).
Caughey was a Colossus operator in 
the Newmanry.

7. Dorothy Du Boisson. Colossus 
operator Du Boisson is standing with 
her back to the camera in photo 33.

8. Jack Good. Codebreaker, chess player,
and distinguished mathematician and
philosopher.



44. The Manchester ‘Baby’.
The first electronic stored-
program general-purpose
computer, the Baby ran its
first program in June 1948,
in Newman’s Computing
Machine Laboratory.

45. The Pilot Model 
of Turing’s Automatic
Computing Engine.
Turing’s ACE was the 
fastest of the early 
electronic computers.

46. Advertisement for the Bendix
G15, a personal computer based
on Turing’s design.



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
1
.  

The present machine contains the minimum set of facilities for a 

universal machine, namely:  

(a)    If x is 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.  

                                                            
1 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
30

 - 1)/31, this took 

1½ 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
30

 - 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
18

 was found by 

trying in a single routine every integer from 2
18

 - 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.  
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1 010 00011 A = –S   24 A = -b   V b musí být  a – 1  

2 110 01011 S = A 26 x = -b  

3 010 01011 A = –S   26 A = b  

4 110 11011 S = A 27 y = b  

5 010 11101 A = –S   23 A = a V a musí být – a  

6 001 11011 A = A – S  27 A = A – y   A = A - b 

7 011  –   If A < 0, CI = CI + 1  if A < 0 then goto 9 if  

8 100 00101 CI = CI + S 20 goto 6  

9 001 01011 A = A – S 26 A = A – x     

10 110 10011 S = A 25 r = A r = - r 

11 010 10011 A = –S   25 A = - r  

12 011  –   If A < 0, CI = CI + 1  if A < 0 then goto 14 if = r > 0 then goto 14  

13 111  HALT  stop stop  

14 010 01011 A = –S   26 A = -x  A = -x 

15 001 10101 A = A – S 21 A = A – 1  A = -x – 1  

16 110 11011 S = A 27 y = A y = - x – 1  

17 010 11011 A = –S   27 A = - y  A = x + 1 

18 110 01011 S = A 26 x = A x = - (x+1) 

19 000 01101 CI = S 22 go to 5  

20      –3  konstanta 

21     1 konstanta 

22     4 konstanta 

23      –a  input 

24     b    input  = a-1 

25     r pracovní 

26     x  pracovní 

27     y pracovní 

 

 

 
Instrukce: 
000 CI = S  
001 A = A – S  
010 A = – S  
011 if A < 0, CI = CI + 1  
100 CI = CI + S 
101 totéž jako 001 
110 S = A 
111 HALT 
 



17-ti řádkový program – Kilburn a Tootill 

rekonstrukce 1996 

IEEE Annals of the History of Computing 

Vol. 20   No. 3   1998 
  

1 A = – 0  

2 A = – a  

3 A = A – b  

4 if A < 0 skip  

5 goto 3  

6 A = A – c  

7 r = A  

8 A = – c  

9 A = A – 1  

10 b = A  

11 A = – b  

12 c = A  

13 A = – r  

14 if A < 0 skip  

15 goto 17  

16 goto 2  

17 stop  

 

počáteční hodnoty: 

 

18 a – a 

19 b a – 1 

20 c – a + 1 

 
 
 



Program 16 řádků 

Mgr. Vladimír Pelikán, Ústav termomechaniky AV ČR, Plzeň 

 

 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 =  – b  

 goto L1 

 

 

 









http://www.cs.ubc.ca/~hilpert/e/SSEM/ssemsim.html 
 
 

http://www.cs.ubc.ca/~hilpert/e/SSEM/ssemsim.html
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