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Abstract

The logistics of moving vast armies and suppliesiad a large part of the globe
during World War Il was an enterprise requiringnagch secrecy as possible and thus
entailed the use of codes for communication. Thenans had an encoding machine for
this purpose known as the Enigma. They believed todes to be unbreakable. The
Allies worked on a project to break the codes aatirthe German messages, mainly at
Bletchley Park. Here, the Allies set up teams o€rgption experts, analysts, and
mathematicians for this purpose. They believed ifnhey could break the codes, they
had a better chance of winning the war, or at ledw®trtening it. Alan Turing, a

mathematician, led one of the teams in its attdmpteak the Enigma.

| believe, and argue in this essay, that Turing daadmpact on the length and
outcome of the war. There are some historians béi@ve in quantitative history, that
only numbers count, while others believe in biogiagl history, that only key
individuals make history. | discuss in depth in essay, this debate, and come to the
conclusion that these two theories of history caifiused together to create a compromise

theory that seems more relevant.

By the time all my research was done, | was ablddduce that Alan Turing
impacted the Second World War and averted morerwdg&tn and despair. My
conclusion consists of uniting the different comlthg ideas from each area of my three-
part proof. | conclude that Turing did have an atipon the breaking of Enigma; I
conclude that the work at Bletchley Park shortettesl War, and thus | am able to

conclude that Alan Turing had an impact on the tlerad the war.
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Introduction

When my teachers started to discuss in depthxtenBed Essay, it took me but a
few minutes to realize what | wanted to write abolutthose a topic that had interested
me since | was young. | chose a topic that | thdwsipould be addressed so its tragedy
would not be forgotten, so it would be kept alidechose to assess Alan Turing’s impact
on the Second World War and to decide whether ¢rheo as an individual, had an
impact on its length and outcome. | decided tdstihe topic of the Second World War
because of the influence it has had on the coufdeuman history, not mention its
terrible death and destruction. | also particylasidmire Alan Turing as a gifted
mathematician and genius ahead of his time. |in@sested in analyzing his role as an
individual in the waging of the War and the efféwt he had on its outcome. | wanted to
know if it was possible that he had contributedhe shortening of World War Il and

thus saved so many lives.

Depending on which school of history with which oagsociates oneself, this
could be an extremely difficult question to answekccording to Tolstoy, “in historic
events the so-called great men are labels givingesdo events, and like labels they have
but the smallest connection with the event itsklfAt the other extreme of this debate
lies Thomas Carlyle, who claimed, “No great mardivn vain. The history of the world
is but the biography of great meh.”"However, E. H. Carr tries to strike a balance
between these two extremes with the assumption tihat certain extent, the individual
can play a crucial role in history. | suggest ¢hséeps in order to show that Alan Turing
did shorten World War Il. First | will address theaportance of the ‘role of the
individual in history.® Next | will demonstrate that Turing was crucialthe work at
Bletchley Park, and finally, |1 will demonstrate hdiae cryptanalytic work at Bletchley
Park shortened the war.

! Tolstoy, Leo. War and PeaceNew York, New York: Viking Press, 1982.

2 Carlyle, ThomasOn Heroes, Hero-Worship, and the Heroic in Histohyncoln, Nebraska: University
of Nebraska Press, 1966.

% carr, E. H.What is History?London, England: Penguin Books, 1990.
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The Enigma

First | will start off by discussing the German &ma and how it worked.
“Enigma” refers to the German Enigma machine, asipdrering device that resembled a
typewriter in a wooden box. The Enigma machine Wuas$ patented in 1919. It was
adopted initially by the German Navy in 1926, felled by the rest of the German armed

forces and various government departments shonéyeaftef The function of the

Enigma machine was solely for enciphering apd

deciphering messages. The machine had the standard :. La s n ity

German twenty-six-letter keyboard without any
punctuation or numeral keys and a “lampboard” with
the same layout as the keyboard behind which it was
situated. The scrambling unit was located behired |
“lampboard” and had a fixed wheel at either enchwit
a space for three rotating wheels. The wheehen
right side had twenty-six contacts, one for eacthef
letters. The wheel on the left, also with twenity-S
contacts, was used to scramble the current that it}
received. The three center wheels were known| as
rotors. They were changed daily from a choice |of
five as specified by the monthly orders issuederigv
time a key was pressed, the right wheel would eotat :

to the next contact of the twenty-six. After alful

circle, the middle wheel would rotate one contact.

Once the middle wheel rotated twenty-SixThe Enigma Machine

contacts, the left wheel would rotate once cligkfublic Broadcasting Service (PBS). Nova On
Decoding Nazi Secre [online]. November 199

If this wasn’t complex enough, there was anoth€fyaiable on  word  Wide  Wel

<http://www.pbs.ora/wabh/nova/decodi>

“ Public Broadcasting Service (PBS). Nova OnliBecoding Nazi Secrefsnline]. November 1999.
Available on World Wide Web: fttp://www.pbs.org/wgbh/nova/decodirg/
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step in the encoding process to make it even miffreudt to break. This consisted of a
“plugboard” on the vertical front panel. It alsachthe standard German twenty-six-letter
keyboard layout. Some of the keys were pairedttegeo alter the flow of the electrical
current, thus making it even more complicated. faehine was usually powered by an
internal 4.5-volt battery. To illustrate how th@igma machine worked let us use an
example. Say the cipher clerk typed the lettef “Rhe right wheel would then rotate
one contact. The current would then flow from ranieal under that key to a socket on
the “plugboard.” It would then flow through thebta in that socket to the socket it was
coupled with, for example “L.” The current theaueled through the entry wheel, which
would not alter it, followed by the three centratars, each of which would individually
alter the letter. It would then reach the left ehavhich would alter it again as well as
reversing the current and sending it back throtnghrotors and the “plugboard,” all of
which would again change the letter. At the endlbfof this, the current reached the
“lampboard,” illuminating one of the letters, forample “Q.” Although this process
may seem complicated and lengthy, it took placectmaly instantaneously. The

machine was devastatingly effective. The code agueto be “unbreakable.”

Bletchley Park

The second area of background knowledge that neels discussed in order to
comprehend the ensuing analysis is Bletchley Paike role of the facilities based here
was one of decryption. This was the center forAHed attempt to crack the German
Enigma, which was used to send coded orders frenGgrman command to forces in the
field. The navy, the U-boats, the Luftwaffe, thes&po, and the army were among the
users of this system. Turing and his team set tadesigning an electro-magnetic
machine that would, at high speeds, search for la€tjas, recurring features, or
combinations that would aid the attempt to decighermessages. This machine became
known as the Turing Machine and is widely regardedhe predecessor of the electro-

magnetic digital computer. Bletchley Park was teater for the British Government
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Code and Cypher School during the War. Living amtking here, around the clock,
were as many as 10,0p@ople> It was here, at Bletchley, that all the encodessages
were sent in hopes that they could be deciphefdte cryptanalysts here were divided
into several teams, one for

each of the different

German Enigmas. Each

German department had a

separate  code. For

example, the U-boat code

was different from the

Naval Enigma, which was

different from the

Luftwaffe’s, which differed
Sale, Tony.Codes and Ciphers in the Second World \galine]. Available from
again from the Germar World Wide Web: <http://www.codesandciphers.org.r>.

Bletchley Park Mansion

High Command’s Enigma. At Bletchley, each Enigmaswgiven a different codename
to avoid confusion. As the Allies were beginningdecipher the messages the Germans
became suspicious. The German belief that the niaigvas unbreakable lead to

repercussions in Germany from the Gestapo agaiestmed spies.

Alan Turing

A short biographical introduction to who Alan Tugiwas is obviously needed for
full comprehension of this essay. A Cambridge mathtician, Turing was recruited by
the Government Code and Cypher School based irctBést Park. It was here that he
invented the computers that were subsequently itsddcode the German Enigma. He
was born in London in 1912 to an upper middle-cfassily. The next year, his parents

moved to India and left Alan and his 5-year-oldthes to be cared for by a retired

® Bletchley Park.Station X: the Official Bletchley Park Websitavailable from World Wide Web: <
http://www.bletchleypark.org.uk
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colonel and his wife. The eccentricity that he eleped as a child stayed with him for
the rest of his life. His genius didn’'t manifetelf until early adolescence. He was
never socially inclined and often had his headanks since he usually taught himself.
Turing won a mathematics scholarship to King's €gdl, Cambridge in 1931. His areas
of interest started with mathematical logic. Tgripublished his papgdn Computable
Numbers in 1937 which outlined the theoretical possitefiti and limitations of
computerS. He practically invented the idea of artificiatétligence as well as a gauge
for machine intelligence, now known as the Turiresfl At the outbreak of war in 1939
against Nazi Germany, Turing was sent to lead i tefacryptanalysts in the top-secret
intelligence facilities at Bletchley Park, 60 mileerth of London. His work there was
indispensable to the outcome of the war. Not evdg his invention, the Turing Engine,
developed here, but the Colossus, based on onés gir&-war theses, was also built.
Colossus made immense contributions
to the success of D-day since it
enabled the German High Command’s
code to be brokeh. After the war,
Turing went on to work on much
computer-oriented research. Turing’s
research moved through many

different fields before he died on

The computer known as Colossus June ¥ 1954 in Cheshire,

Bletchley Park.Station X: the Official Bletchley Park Websitévailable Eng|and_ There are many
from World Wide Web: <http://www.bletchleypark.org.uk

conspiracy theories on how he

died. The British government claims that he corteditsuicide by eating a cyanide-

poisoned apple.

® Strathern, PaulTuring and the ComputerLondon, England: Arrow Books, 1997.
" Bletchley Park.Op cit.
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The Role of the Individual in History

Born on the 28 of June, 1892 in London, Edward Hallett Carr wemto become
a world-renowned political scientist and historzsefore his death on Novembéf, 2982
in Cambridge, England. He wrote a reflective bookthe nature of history calléfhat
is History? It is in this book that he discusses the rolé¢ teatain individuals can play in
history. Carr describes history as “the processngliry into the past of man in
society.® He states that neither of the two mainstream auttof studying history,
neither quantitative history nor biographical higtare suitable for the task. The ‘role of
the individual,” E. H. Carr's middle ground, is alewe should not “forget those great
men who stood so far in advance of their own titreg their greatness was recognized
only by succeeding generatior’s.Carr manages to strike a balance in the debat®an
to study history. While Carr does not believe wast impersonal forces,” as described
by T. S. Eliot, he does not extend the term ‘gresghto all individuals who represent an
important era in history. He believes that whilembers are essential to the driving
forces of history, “people do not cease to be peopt individuals individuals, because
we do not know their named” For example, he sides with Marx’s diagnosis of
Napoleon that “the class war in France createdigistances and relations which enabled
a gross mediocrity to strut about in a hero’s gatbHe claims that greatness can only be
found in those individuals who impose their willarpan era, those who do not rely on
circumstantial events - and might | say luck - thiave what they want. For example,
Carr describes Lenin as a great man because hengad the course of history and
significantly impacted not only Russia, but theirentvorld. He imposed his will upon
the times. Carr sums up his belief in what maleztam individuals as important as the
unnamed masses in affecting history when he saysassential to recognize in the great

man an outstanding individual who is at once a pebé&nd an agent of the historical

8 Carr, E. H.Op cit. p.48

® Ibid. p.55

1bid. p.50

M Marx, Karl. The Eighteenth Brumaire of Louis Bonapariéew York, New York: International
Publishers Co., 1990.
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process, at once the representative and the creétsocial forces which change the
shape of the world and the thoughts of m&n.This can be used to describe Alan
Turing’s effect on the Second World War, which vii#é further discussed later. Now, if
one is persuaded by Carr's compromise theory fatetstanding history, it can be
inferred that one single person can have a largeatmand a ripple effect throughout

history.

Turing and Bletchley

In the 1930’s, the Poles were at work on an eprbtotype of a machine that
could crack codes for intelligence information. eldodename given to this machine was
the Bombe. When Poland was invaded, the Polestelriheir work to the British for
fear that the Germans would find out that they wemetheir way to deciphering the
German Enigma. Later in 1939 and into 1940, Tuvimgked on improving the Bombe.
He managed to improve the Bombe significantly sat thwas useful in the effort to
crack the Enigma. The new machine was named thiaglr&ngine, though often still
referred to as the Bombe. Without the improvemantsthe added power, it would have
been impossible to crack the Enigma. Turing knbat the machine that he had to
design could not be a simple simulation of an Emigmachine because there were too
many permutations15” 10" to be precisé® To simulate all of these permutations
would take an unreasonable amount of time whichlgdvoender the information useless.
This is exactly why the Turing Engine is so ingersipbecause it borrowed ideas from 20

years into the future.

2 Carr, E. H.Op cit. p.55
13 Bletchley Park.Op cit.
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Bletchley and the War

To show the final step of my proof, | need to asdbe significance of the work at
Bletchley Park. To do this, | will employ the tedtue of ‘counterfactuat® history: |
will assume that it didn’t exist at the time ang imy best to reconstruct the war after

removing this factor, entirely based upon evidesog sources at hand.

Up until June of 1941, there were only a few itadasuccesses directly linked to
decrypts from Bletchley Park, though they werd significant. These include the Battle
of Matapan and the locating, which lead to the isigk of the Bismarck Also, the
decrypts gave the British the information requitesnake the German invasion of Crete
very costly, and allowed the British army to retrfam Greece without serious losses
due to information that made it clear that the thmg German army would overpower

the defenders.

Then, on June 22, 1941 Germany invaded the Sbin&in in a surprise attack
catching the Red Army off guard. This was followsdthe surprise attack on the United
States by Japan on th& &f December 1941, bringing America into the wakt this
point, it became clear that, due to the additiothef USA on the Allies’ side, as well as
the changing of the USSR'’s stance with Germany fthenNazi-Soviet Pact to joining
the Allies, the Axis powers were most likely doomeldl is safe to conclude that at this
point the question was no longer ‘Will the Alliesn® but ‘How long until the Allies
win?” The combined forces of the American, Britisklnd Soviets, along with the
discovery of the Atomic Bomb, would eventually haven the war. Of course the war

would have been more lengthy, brutal, and destrecti

Up until the summer of 1941, the main cryptanabjtsuccesses were in breaking
the German airforce Enigma keys. After this padihé successes were extended to such

14 Ferguson, Niall.Virtual History. London, England: Macmillan Publishers Ltd., 1997.
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important codes as the navy and army Enigmas, ¢beets service Enigma, the non-
Morse cipher of the German High Command, and eliemew Italian machine cipher.
Of course, not only was there a continuous flovdetodes, but now there were several
types of Enigmas. This again emphasizes the irapoet of Alan Turing at Bletchley
Park since the Turing Engine was a crucial parttrted effort because, after all,
intelligence is only useful when obtained withlditor no delay. At this point, the Allies
were gaining superiority in intelligence while a&etsame time the Axis was becoming

increasingly blind. It was a vicious — or in tle&sse virtuous — circle.

The facts show that the almost certain defeat@fAllies in the Mediterranean by
Rommel in the autumn of 1941 was turned into aestate® The Allies managed to
keep Rommel out of Egypt thanks to the decisivetrdautions made from the
intelligence efforts at Bletchley Park. Rommeligplies were all either eliminated or
minimalized thus disabling him from sweeping acrtbss Egyptian frontier and through
all of North Africa. The work at Bletchley Parkabied the Allies to pinpoint chiefly his
seaborne supplies and thus starving Rommel ouuelf feplacement hardware, and
ammunition. The Allied commander at the time, Gahduchinleck, concluded that
without the intelligence, Rommel would have beele &b sweep through Egypt and then
push the Allies completely out of North Africa. thiis had been the case, the Allied
Forces would have had to alter their strategy andagk to concentrate on the North Sea

effort and the Second Front.

The next problem that would have occurred if tHetd@hley Park intelligence
were not available would have been the loss of leeppo Britain. In the first few
months of 1941, the German U-boats were sinkingvamage of 280,000 tons of supplies

monthly. Once the German U-boat Enigma was brakedune 1941, the monthly

5 Hinsley, Sir Harry. The Influence of ULTRA in the Secondif War. Group Seminar (19 Oct. 1993).
Transcript available from World Wide Web: <
http://www.cl.cam.ac.uk/Research/Security/Historical/hinskeyii.
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average of shipping lost was brought down to 12010@s'® This was due partly to the
pinpointing and sinking of U-boats from Intelligenceports, and partly due to avoiding
the U-boats where sinking them was not an optidhis comparison is made even more
difficult by the fact that there would have beenierease, not a decrease, in the amount
of lost shipping convoys due to the U-boats thatewsink because of Intelligence and
the number of new U-boats added to the fleet. Wations have since been declassified
that the decoding of Enigma directly saved one ankalf million tons of shipping
supplies in the months of September, October, Ntwezrand December of 1941 alone.
Within a short period of time, shipping losses wealiaimalized. The figures of sinkings
of Allied shipping had been brought down by May 394 the lowest proportions ever

seen since the war began.

Obviously, it would have been impossible for thdied even to attempt the
Normandy invasion in June of 1944 had the intefige from Bletchley not been
available. They would have been delayed until 18A8&ven 1946 if the sinking of the
supply ships had not been so reduced by the waBketthley Park’ Had that been the
case, the Germans would have completed their Atlal®fenses and would have had an
even larger Panzer Army waiting the Allied invasioiihe Germans might even have

started bombing Britain with the newly developed-&lass weapons.

Even if the Normandy invasion could have then bheede as scheduled and been
successful, which is highly unlikely, primarily dae the lost shipping, it would have
been a much longer and harder task for the Albesudge their way across France and
Germany. A good, but rough, approximation of thelgnged length of the war without
the Intelligence help from Bletchley Park would lpably be an additional three to four

years®®

% Hinsley, Sir Harry.lbid
" Hinsley, Sir Harry.lbid
18 Hinsley, Sir Harry.lbid
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Conclusion

Based upon this analysis, it seems safe to condhateAlan Turing shortened
World War 1l by a significant amount, arguably asah as three to four years. Of course
he did not do it single-handedly, but he seizednuih@ circumstances surrounding him,
used his mental capabilities to develop ideas aachmes beyond his time, and made his
contribution to history. Carr’'s arguments persuadehat certain individuals can play
crucial roles in history. Turing is an excellexample of the ripple effect of a great
individual. Without him, the work at Bletchley Rakvould most likely not have
succeeded, or at least been as significant, duesalentirely to his inventions. As for
Bletchley Park, the counterfactual method allowsdignificance to be assessed, and the
conclusion is that it was tremendous. Therefdrayauld seem safe to conclude that
Alan Turing, through the results of the BletchlegrlPwork, assuredly, as a consequence,
shortened the Second World War.

Methodology: The Problem of Interpretation

Internet Resources

Writing on a theme such as this is quite difficatd has many historiographical
debates within. This topic is relatively modernt@mms of history, and up until only
recently, all of the information had been withhéidm the public, classified. The
majority of information is still considered to betlaeat to national security and thus is
still deemed worthy of classification. Howevere timformation that is released tends to
first appear on the Internet, which is directlykia to many government declassification
archives. Everyone knows that the vast majorityvebsites on the Internet are not
reliable. This is where the main difficulties amewriting a thesis as such. | did manage
to find some reliable websites and | would jusgltk discuss them individually here.
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- The first is the website containing a transcapt lecture given by Sir Harry
Hinsley!® He is a renowned historian on this topic and alas one of the
researchers at the Bletchley Park facilities. Hegninar took place at
Cambridge University and is hosted on its web$#ading one to come to the
conclusion that this source is quite reliable.

- The second website that | based my essay onheSddes and Ciphers in
the Second World Wavebsite?® This was created by Tony Sale, the original
founder and curator of the Bletchley Park Museutde was also one of the
employees of Bletchley Park during its operatiopatiod in the War. For
these reasons, | am also inclined to believe mlabsite’s reliability.

- The next website that | used wHse Alan Turing Home Padé This website
was created by Turing’s biographer, Andrew Hodgkksappears to be quite a
reliable website since it is based on his book.

- Another type of online resource that | used wead bf government-sponsored
sites, such as the Imperial War Musétirand the British Public Records
Office?® The problem with government-sponsored servicabasthere is a
chance that what they release is dictated by tkrergaent. In other words, it
could be a form of propaganda, or at least putlirspin on the truth to make
the formerly mentioned country appear in bettehtlig However, it would
seem to me that civilized, western countries tryavoid such tactics, and |
would like to believe that they present the trathas close to it as possible.

¥ Hinsley, Sir Harry.The Influence of ULTRA in the Second World Waroup Seminar (19 Oct. 1993).
Transcript available from World Wide Web: <
http://www.cl.cam.ac.uk/Research/Security/Historical/hinsleyiit

' 3ale, Tony.Codes and Ciphers in the Second World \Jgatine]. Available from World Wide Web: <
http://www.codesandciphers.org.ek/

2L Hodges, AndrewThe Alan Turing Home Padenline]. 2001. Available from World Wide Web: <
http://www.turing.org.uk/turing/index.html

22 Imperial War Museum, the (IWM)Enigma and the Code Breakdmline]. Available from World
Wide Web: <http://www.iwm.org.uk/online/enigma/eni-intro.htm

2 Public Record Office The National Archivefonline]. Available from World Wide Web: <
http://www.pro.gov.uk#
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- The PBS websité and the Official Bletchley Park websitare the last type
of online resource that | used. These enterprisést principally due to
donations and contributions made by ordinary aitsze It would seem that
these resources are reliable solely on the baatstiey is no obvious reason
why these sources would be biased. They existasihg tools for the

general public, and therefore are most likely tmasthy.

Counterfactual History: the Debate®

| would also like to discuss ‘counterfactual’ higto As seen in my thesis, | made
use of this method of history. However, this gelf is a debate since some people do not
believe in counterfactual history as truly a tygehistory. Counterfactual questions are
often referred to as hypothetical. The argumegtsrest asking counterfactual questions
tend to run along the lines of “Why bother?” Malmigtorians believe that they have
enough to deal with in history than to be burdemeéth studying what might have
happened. Since | myself believe in the use ohtatactual history, my arguments
usually revolve around the idea that the averagsopeuses counterfactual question in
his or her every-day life. We ask ourselves caribtasuch questions as “What if |
hadn’t had that argument?” or “What if | had refdiskat last drink?” or even “What if |
had studied for that test?” It seems impossible doe to go through life without
reflecting on what might have happened had a diffeidecision been made. Many
historians believe that counterfactual historyois tomplex to make judgments on what
might have happened if one factor had been removedhanged. This is expressed by
Carlyle when he says “actual events are nowisersply related to each other as parent
and offspring are; every single event is the offgpof not one, but of all other events,
prior or contemporaneous, and will in its turn camebwith all others to give birth to

24 public Broadcasting Service (PBS). Nova OnliBecoding Nazi Secrefsnline]. November 1999.
Available on World Wide Web: fttp://www.pbs.org/wgbh/nova/decoding/

% Bletchley Park.Station X: the Official Bletchley Park Websit&vailable from World Wide Web: <
http://www.bletchleypark.org.uk

% Ferguson, Niall.Op cit.
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"27 But this is countered by

new: it is an ever-living, ever-working Chaos ofifgg
Ferguson’s view that “the business of imagininghscounterfactuals is a vital part of the
way in which we learn. Because decisions aboutfuh&e are — usually — based on
weighing up the potential consequences of altereatourses of action, it makes sense to
compare the actual outcomes of what we did in #s¢ with the conceivable outcomes of
what we might have doné® So as not to get drawn too far into the debater ov
counterfactual history, | will just conclude by te¥ating my intent when choosing this
method: | wished only to assess and show the signife of the work at Bletchley Park,
not to conceive of an alternate future where thiza@ue of the War may have been

different.

%" Carlyle, Thomas Selected Writings: On HistoryHarmondsworth, England: Penguin, 1971.
% Ferguson, Niall.Op cit.
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