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(Left toright) Studentsat the2013 CSCin Nicosiain August. (Imagecredit: G Lo Presti.) Withthe CSC Diplomaintheir sights, student

take the final exam. (Image credit: F Fluckiger.) The social dimension—discovering sea kayaking. (Image credit: ] Hammer.)

CERN School of Computing:
10 years of renewal

Francois Fluckiger looks at how the CSC has
been reinvigorated during the past decade.

On 29 August 2013, on the ground floor of Building FSTO1 of the
Faculty of Pure and Applied Sciences at the University of Cyprus
in Nicosia, 31 students filed silently into the two classrooms of the
CERN School of Computing and took aseat infront of acomputer.
Anhour |ater they werefollowed by asecond wave of 31 students.
They wereall thereto participatein the 12th occasion of aunique
CERN initiative — the final examination of its computing school.

The CERN School of Computing (CSC) is one of the three
schoolsthat CERN has set up to deliver knowledge in the organi-
zation’s main scientific and technical pillars — physics, accelera-
torsand computing. Likeits counterparts, the CERN Accelerator
School and what isnow the European School of High-Energy Phys-
ics, each year it attractsseveral-dozen participantsfrom acrossthe
worldfor afortnight of activitiesrelating to itsmain topic.

How and why was the CSC set up? On 23 September 1968, future
director-general Léon van Hove put forward a proposal to thethen
director-general, Bernard Gregory, for the creation of a summer
school on data handling. This followed arecommendation made
on 21 May 1968 to the Academic Training Committee by Ross
MacL eod, head of theDataand Documents Division, theforerunner
of today’s I nformation Technology Department. The proposal rec-
ommended that a school be organized in summer 1969 or 1970. The
memorandum from van Hove to Gregory gave avisionary descrip-
tion of the potential audiencefor thisnew school: “1t would address

amixed audience of young high-energy physicists and computer
scientists.” Forty-five years later, not a word needs to be changed.

The justification for the school was also prophetic: “One of the
interests of the DataHandling Summer School liesin thefact that
it would be useful not only for high-energy physicists but also for
thoseworking in applied mathematicsand computing. It would be
anexcel lent opportunity for CERN to strengthenitscontactswitha
field which may well play a growing role in the long-range future.”
Withtheagreement of MervynHine, director of research, Gregory
approved the proposal on 15 November 1968 and on 20 December
MacLeod proposed a list of names to van Hove to form the first
organizing committee. Alongside people from outside CERN —
Bernard L evrat, John Burren and Peter Kirstein—were Tor Bloch,
Rudi Bock, Bernard French, Robert Hagedorn, Lew Kowarski,
Carlo Rubbiaand Paolo Zanellafrom CERN.

The first CSC was not held at CERN as initially proposed but in
Varenna, Italy, in 1970. It was realized quickly that the computing
school —withthephysicsand acce erator schools—coul d beeffective
for collaboration between national physicscommunitiesand CERN.
Until 1986 the CSC was organized every other year, then yearly start-
ing with the school in Troia, Portugal, in 1987. To date there have
been 36 schools, attended by 2300 students from five continents.

Tenyearsago, | took over thereins of the school and proposed
aredefinition of its objectives as it entered its fourth decade: “The
school’smain aim isto create and share acommon culturein the
field of scientific computing, which is a strategic necessity to pro-
mote mobility within CERN and between ingtitutes, and to carry
out large transnational computing projects. The second aim is
the creation of strong social links between participants, students
and teachersalike, to reinforce the cohesion of the community >

15


http://cerncourier.com
http://home.web.cern.ch/
http://ioppublishing.org/
mailto:cern.courier%40cern.ch.?subject=CERN%20Courier%20digital%20edition
http://dev.cerncourier.com/cws/our-team
http://cerncourier.com/cws/Pages/digital-edition.do
http://cerncourier.com

CERN Courier December 2013

School

How it all began—the 1968 memorandumfromLéonvan Hove
to Bernard Gregory, then director-general of CERN.

and improve the effectiveness of its shared initiatives. The school
should be open to computer scientists and physicists and ensure
that both groupsget to know each other and acquireasolid ground-
inginwhichever of thesedomainsisnot their own.”

Moreover, the new management proposed threemg or changes of
direction. Firgt, they vowed to reinvigorate the resol utely academic
dimension of the CSC, which during the years had gradually and
imperceptibly becomemorelikeaconference. Conferencesarenec-
essary for scientific progress —they are forums where people can pre-
senttheir work, havetheirideaschallenged, havefruitful discussions
about controversial issuesand talk about themselves and what they
do. Theinterventionsat conferencesareshort, sometimesredundant
or contradictory. Thetransmission of facts and opinions becomes
more prominent than thetransfer of knowledge. | took theview that
this should not be the primary role of the CSC, since conferences
suchasthe ComputinginHigh-Energy Physicsseriesservethispur-
poseperfectly. Theacademic dimensonwasthereforeprogressvely
re-established through theimplementation of threeprinciples.

Three principles

The first academic principle concerns the organization of the teach-
ing. A ddliberately limited number of teachers—each givingaseries
of lessons of several hours—ensures coherence between the differ-
ent classes, avoidsredundancy and deliverscons stent content, more
than aseriesof short interventions. Moreover, for several yearsnow
all of thenon-CERN teachers have been university professors. This
isnot theresult of astrict policy butitisworthy of notethat thechoice
of teachershas been consi stent with thisacademic ambition.

The second principlefor restoring the academic dimension con-
cernsthe school’s curriculum. The main accent ison the transmis-
sionof knowledgeand not of know-how. Inthisway, the CSC differs
from trai ning programmes organized by thelaboratoriesand insti-
tutes, which are focused on know-how. The difference between
knowledge and know-how is an important principle in the field of
learning sciences. To get abetter understanding of thisdistinction,
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the management of the school established relationswith expertsin
the field at an early stage, particularly at the University of Geneva.

What arethe differences? K nowledgeis made up of fundamental
conceptsand factsonwhich additional knowledgeisbuilt and devel -
oped to persist over time. Moreover, the student acquires knowl-
edge, incorporatesit into hisor her personal knowledge corpusand
transformsit. Two physicists never have the same understanding of
quantummechanics. Ontheother hand, know-how —whichincludes
methods and the use of tools— can generally be acquired autono-
mously with few prerequisites. With theexception of physical skills
—such asknowing how torideabikeor swim—whichwetend not to
lose, know-how requiresregular practise so that it is not forgotten.
K nowledgeismore enduring by nature. Finally —and thisisone of
the main differences—knowledge can be transposed more readily
to other environmentsand adapted to new problems. That at leastis
thetheory. Inpractice, thedifferencesaresometimeslessclear. This
isthe challenge with which the CSC triesto get to grips each year
when defining its programme — are we really operating mainly in the
field of knowledge? The school is made up in equal parts of lectures
and hands-on sessions, so dothelatter not relatemoreto know-how?
Yes, but the acquisition of thisknow-how isnot anendinitself —it
providesknowledgewith abetter anchorage.

Thethird principle of the academic dimension is evaluation of
the knowledge acquired and recognition of the required level of
excellence with a certificate. Following requests from students who
wanted the high level of knowledge gained during the school to be
formally certified, the CSC Diploma was introduced in 2002 to rec-
ognize success in the final exam and vouch for the student’s diligence
throughout the programme. To date, 671 students have been awarded
the CSC Diploma, which often figures prominently in their CVs.
But that’snot all. Since 2008, the academic quality of the schooal, its
teachersand exam hasbeenformally audited each year by adifferent
independent university. Each autumn, the school management pre-
pares a file that is aimed at integrating the next school into the aca-
demic curriculum of the host university. Theuniversitiesof Brunel,
Copenhagen, Gjavik, Gottingen, Nicosiaand Uppsalahaveanalysed
and accepted CERN'srequest. Asaresult, they haveeachawarded a
formal European Credit Transfer System (ECTS) certificate to com-
plement the CERN diploma.

Thisacademic reorientation of theschool isoneof thethreemain
renewal projects undertaken during the past 10 years. The second
relatesto the school’ssocial dimension. Thecreation of social links
and networks between the participants and with their teachers has
becomethe school’ssecond aim. Thisisconsidered to beastrategic
objectivebecausenot only doesit reinforcethe cohes on of thecom-
munity, it also improves the efficiency of large projects or services,
such as the Worldwide LHC Computing Grid, through improved
mutual understanding betweentheindividual scontributing tothem.

Themain vehicle chosen for socialization is sport. Every after-
noon, alargepart of thetimetableisfreed up for adozenindoor and
outdoor sports. Tennis, climbing or swimming lessons are given,
often by the school’steachers. Each year, participants discover an
activity that isnew to them, such ashorseriding, sailing, canoe-
ing, kayaking, scubadiving, rock climbing, cricket and mountain
biking. The sport programmeis supported by the CERN Medical
Service and is associated with the “Move! Eat better” initiative.
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A second vehiclefor socialization —music —is being considered
and could beintroduced for futureschools. Theintentionisto give
those who are interested the opportunity each afternoon to take
part ininstrumental music or choral singing or to discover them
for the first time, with the same aim as for sport of “doing things
together to get to know each other better”.

Thethirdrenewal projectisplurality. Incontrast to CERN'shigh-
energy physicsand accelerator schools, which have organized sev-
eral annual eventsfor anumber of years, the CSC haslong remained
the organization’s only school in the field of computing. However,
since 2005 the CSC management has organized theinverted CSC
(iCSC,“Where students turn into teachers”) and starting in 2013 the
thematic CSC (tCSC). The idea behind the inverted school is simple
—to capitalize on the considerable amount of knowledge accumu-
lated by the participantsinaschool by inviting themto teach oneor
more lessons at a short school of three to five half-days, organized
at CERN at the mid-point between two summer schools. To date,
40 former studentshavetaught at one of theseinverted schools.

It should be noted that the academic principleisstill predomi-
nant. The goal isnot to talk about oneself or on€'s project but to
present atopic, an innovative oneif possible. Thisisnot always
easy, so each young teacher who is selected is assigned a mentor
who follows the design and production of the lesson acrossthree
months. Theinverted school hasanother aim—itisalsoaschool for
learningtoteach. It representsthesecondlink inachain of training
stages for new teachers for the main school. The first link, for those
who areinterested, isto give ashort academic presentation while
attending the main school. After theiCSC, i.e. the second link,
someareinvited to givean hour’slesson at themain school before
the last stage—their full integration into the teaching staff. This
processgenerally takes several years.

During the latest CSC in Nicosia, five out of the 11 teachers were
younger than 35. Three of them had passed throughthe CSC train-
ing chain. Along with their forthcoming colleagues, they arethe
futureof theschool. Leaving the CSC after 11 yearsasitsdirector,
I'am confident that the next generation is ready to take up the baton.

o Further reading
For more about the CSC, visit http://csc.cern.ch.

Résumé
L’ Ecoled informatiquedu CERN : 10 annéesderénovation

Quand FrangoisFluckiger aprislesrénesdel’ Ecole
d'informatiquedu CERN, en 2003, il a proposétroischantiers

de rénovation. L'affirmation de la dimension académique tout
d'abord: un contenu fondé sur les connaissanceset nonsur les
savoir-faire ; un examen final sanctionné par un diplome et un
certificat officiel de crédit ECTS. En second lieu, la promotion du
role social de I'école, avec le sport comme véhicule principal. En
troisiemelieu, lapluralité: non pasun seul événement annuel mais
égal ement une écol e thématique et une écoleinversée (« Quand les
étudiantsdeviennent professeurs»), I'un desmaillonsd’unechaine
deformation par laquelle sont passéstroisdesenseignantsactuels.

Francois Fluckiger, director, CERN School of Computing.
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