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Article Summaries
L’Agefi — February 7th 2008

Oracle célebre son anniversaire sur fond de physique
guantique

Le geant mondiale des logiciels s’est rendu hier au CERN pour souligner la nécessité des
lignes entre science fondamentale et appliquée

Headlines in English

Oracle celebrates its anniversary on the base of quantum physics

The global computing giant came to CERN yesterday to underline the importance of links
between fundamental and applied science.

Computer Weekly — February 8" 2008

http://www.computerweekly.com/Articles/2008/02/08/229317/cern-builds-largest-computer-
grid-to-study-origins-of-the.htm

Cern builds largest computer grid to study origins of the
universe

The IT department at Cern, birthplace of the World Wide Web, is creating the world's largest
computing grid to help scientists study the origins of the universe.

A grid of this type could eventually have applications in the finance sector. Such a
development could see finacial firms dealing with gigabytes of data per second within the
next five years, analysts said.

The grid, which will go live in June, will pool the processing power of approximately 100,000
CPUs worldwide. It will process information at a rate of 1gbps, said Francois Grey, head of
Cern's IT communications team.



"About 20% [of CPUs] will be here at Cern, another 30% will be in 11 major datacentres, and
the rest of the computing power will come from 250 other centres worldwide,"” said Grey.

Scientists working on the Large Hadron Collider project need vast computing power to
process the mass of data generated by the experiment, which recreates the "big bang". The
experiment will produce roughly 15 petabytes (15 million giga-bytes) of data a year - enough
to fill 100,000 DVDs.

Grid computing is already being used by Google and Amazon and it will have applications in
the financial sector as processing demands grow, said analyst firm Gartner.

A key challenge in grid computing is ensuring reliable and secure access to a widespread IT
infrastructure.

Cern co-developed next-generation middleware, called gL ite, to use the processing power of
computers reliably in a 24-hour operation.

"A lot of the academic projects work with existing middleware products, but when you want
to use it 24x7, you discover they have some bugs," said Grey.

The gL.ite software authenticates users to the grid and ensures that contributors of computing
resources are not exposed to security threats.

"What is special about this middleware is it handles all the issues that arise when you have
many organisations sharing resources. We are talking about legally independent organisations
in many different countries with different laws on how you process data," said Grey.

Sabah — February 9" and 10" 2008

Front Cover Story

MACHINE OF THE UNIVERSE

Article summary:

Sabah entered the most important experiment device in the world, which will enlighten the
secret of the creation of the universe.

Science world’s eyes are on the European Organization for Nuclear Research, CERN. The
LHC Experiment, started on this centre 20 years ago, is looking forward to April for getting
the results of the most important experiment of human history with its 2,000 physicists.

First results might be declared in Istanbul

The LHC Experiment, costing $1billion, was started 20 years ago having 2,000 physicists
serving for it. CERN Manager Ruden said: “We might explain the first results in Istanbul.”

LHC will solve the mystery of the universe

This summer, CERN will experiment an artificial Big Bang, which occured 15 billion years
ago. With the experiment, secrets of the creation of the universe are expected to be revealed.



The experiment hosts an eternal question of which all philosophists have been looking for an
answer for thousands of years: “What is the universe?”. The Big Bang is to be experimented
in July 2008. Results are to be seen.

Number of dimensions might rise up to 11

If the searched molecules are to be found as a result of LHC experiment, it is claimed that
there might come up 11 new dimensions in addition to Einstein’s theory of three dimensions.
However, in order to obtain this information, there’s a prerequisite: to manage and control the
60 million gigabytes of data flow that LHC will create. For this purpose, ORACLE has
created new softwares in order to store the data and to enable its utilization by science centres
in 11 different locations of the world when necessary. For as much as it is vital to the project,
it is also a very heavy task: To store 1 year data created by LHC in dvds, the number of dvds
would be as many as building a road of 760,000 kilometres which means a round-trip between
the world and the moon.

First they discovered www, now it’s time for a new internet

A new page is opening in terms of internet. With GRID technology, a new generation of
internet, all computers will be extraordinary.

While the countdown for the world’s biggest experiment continues, the gigantic volume of the
data that will be unleashed by the experiment, makes an online data-transfer impossible.
That’s why CERN experts have opened a new page in internet context. The name of this page
is GRID. It represents a model of internet where millions of computers in the world will
connect to each other and form a super computer.

Tekniikka & Talous — February 12" 2008
Tiedejohtajat kaipaavat riskiéd ja markkinavainua tutkimukseen

English Abstract

Science leaders call for risk and market hunch in research

The article main point is that innovations should be brought quicker to the market in Europe.
This requires closer co-operation between companies and research organizations. Oracle's
Sergio Giacoletto and CERN's CIO Wolfgang von Riuden are quoted.

Teknisk Ukeblad — February 20" 2008

http://www.tu.no/innsikt/article136247.ece

Snart testes tidsmaskinen

English Abstract

A Time Machine Will Soon Be Tested

This summer is the time for the testing of the new accelerator in CERN. After over 10 years’
work, the first protons will be sent crashing into each other at extreme speeds in the LHC.
The energy in the streams is equivalent to 80kg TNT.



The Atlas detector is one of the most interesting parts of the experiment

Hunt for the unknown: our understanding of the universe is not complete — we don’t
understand dark matter for example. The hunt for the Higgs boson may help prove what is
only theory today. The scientists are also hoping to find proof of so-called “super-
symmetrical” particles which can support theories about the very forces of nature itself.

Il Sole 24 Ore — Suppl. Nova 24 — February 21°" 2008
Cento metri sottoterra

English Abstract

100 meter under Earth

Next summer, CERN will be the protagonist of an incredible experience: there will be one of
the first collisions of the much-anticipated “Large Hadron Collider”, the new particle
accelerator. The purpose is to understand and explore the matter and the forces that regulate
the universe. This research finds a concrete industrial use, a combination of calculation power
and storage capability. Thanks to a Grid project, resources are optimized and most part of
needs could be addressed to different nodes just as required. For this reason, CERN is able to
manage 15 petabytes of data in a year, which can be offered to scientists and calculation
centres across the world.

Oracle, as technological partner of this great project, has the chance to study, develop and test
solutions that could be able to answer the needs of many other sectors. Monica Marinucci,
responsible for R&D in Oracle EMEA, says: “We’re active in openlab, where CERN and the
industry study and introduce development solutions for this laboratory since 5 years; in
particular offering the fundamental technology for Grid Computing”. The solutions tested
here tested use also other applications such as Oracle Streams: “Financial and online services
departments leverage on the performance levels reached by these solutions for data sharing
and duplication. The significant goals achieved by these projects represent an opportunity in
many other areas, such as engineering and research laboratories”. The grid is going to be the
next step after web, where the key will be the distribution of count resources.

Data News — February 22" 2008

Oracle acceélere ses donnees pour le CERN
(Flemish version also available)

English Abstract

Oracle speeds up data for CERN

CERN has been working with Oracle technology for 25 years involved in a massive database
project. Equally massively, in mid 2008 the most powerful particle accelerator in the world
will start to pour petabytes of data into these databases




Computer Weekly — February 26" 2008

http://www.computerweekly.com/Articles/2008/02/26/229543/cern-leads-the-way-in-
database-innovation.htm

Cern leads the way in database innovation

In March 1989, Tim Berners-Lee submitted a proposal for an information management
system to his boss, Mike Sendall. "Vague, but exciting', were the words that Sendall wrote on
the proposal, allowing Berners-Lee to develop what eventually became known as the World
Wide Web.

"I found it frustrating that in those days, there was different information on different
computers, but you had to log on to different computers to get at it. Also, sometimes you had
to learn a different program on each computer,” said Berners-Lee on his website.

The proposal was originally intended to help scientists working on the big bang project to
keep track of the masses of information they compiled in reports. The reason we have the web
today is only because of the research needs of physicists at the European Organisation for
Nuclear Research, Cern.

Cern leads the way in database innovation

Author: John-Paul KamathPosted: 10:30 26 Feb 2008Topics:Databases In March 1989, Tim
Berners-Lee submitted a proposal for an information management system to his boss, Mike
Sendall. 'Vague, but exciting', were the words that Sendall wrote on the proposal, allowing
Berners-Lee to develop what eventually became known as the World Wide Web.

"I found it frustrating that in those days, there was different information on different
computers, but you had to log on to different computers to get at it. Also, sometimes you had
to learn a different program on each computer,” said Berners-Lee on his website.

The proposal was originally intended to help scientists working on the big bang project to
keep track of the masses of information they compiled in reports. The reason we have the web
today is only because of the research needs of physicists at the European Organisation for
Nuclear Research, Cern.

But this isn't the only case where the research needs of Cern's scientists have lead to
innovations in web technologies.

In 1987 Cern worked with a US start-up with only 20 employees to develop and deploy one
of the first routers in Europe - the ASM/2-32EM - to act as a firewall between Cern's public
Ethernet and its supercomputer. That company was Cisco. Today, the company has more than
6,3000 employees.

And the innovations haven't stopped. In 2005, the physics laboratory built the first working
intercontinental 10 Gigabit Ethernet wide area network to process the large amounts of data
from the Large Hadron Collider (LHC) particle accelerator project. Applications like this are
now rising to prominence in areas such as finance and in banking applications, according to
analysts Gartner.

So if the technologies at Cern predicate future commercial trends in internet technology, what
is the department working on at the moment and what could be next for the public face of the
internet? One area is in using database technology to handle the masses of information
generated by its computing grid.



Cern will be using one of the biggest computer grids this summer to pool the processing
power of about 100,000 CPUs worldwide. It will process information at a rate of 1gbps, said
Francois Grey, head of Cern's IT communications team.

"The experiment will produce roughly 15 petabytes (15 million Gbytes) of data a year -
enough to fill 100,000 DVDs," he said.

The constant requirement for as much data processing power as possible led Cern to become
one of the first users of clustering technology, starting in 1996. It pioneered the use of clusters
of low-cost Linux hardware servers working together as one large, powerful machine. Cern
helped develop software to ensure that the reliability and virtualisation capabilities of
databases could be extended seamlessly across a cluster of commodity servers, greatly
reducing the cost of high-performance computing.

Cern has also pushed database-clustering technology further to enable a single database to run
across a number of distributed computers. The LCG database deployment project has set up a
worldwide distributed database infrastructure for LHC.

It will do this using a program called Oracle Streams to capture, filter and synchronise data
stores worldwide.

The software allows users to control what information is put into a stream - the connection
between the primary data capture and its end source/sources - and will determine how the
stream of data flows is routed to nodes worldwide, and to determine what happens to events
in the stream and how the stream terminates. By specifying the configuration of the elements
acting on the stream, a user can filter and manage data in a more meaningful way.

"The amount of data people are using on the web is only going to grow as pipes get fatter and
connection speeds are ramped up. As the architectures for high-speed networks are installed,
they will only be as good if the underlying databases are able to deal with gigabytes and
maybe even petabytes of data," said Grey.

For companies with global operations, keeping mass stores of data synchronised will be the
next challenge, especially as data processing requirements will increase.

"For us, monitoring the database and streams performance has been key towards maintaining
grid control and in optimising any larger scale set-up," said Grey.

While the challenges at Cern remain unresolved at present, history would indicate that
synchronising databases across grid set-ups and dealing with petabytes of data on an annual
basis will be a challenge for commercial organisations further down the line.

And if the work at Cern has shown one thing over time, it has been the willingness to share
the solutions to their problems with the wider world.

Business Magazine — February 27" 2008

(still awaiting full summary)

The Geneva Experiment
Long article on the CERN and Oracle partnership.




Teleinfo — February 25" 2008

25th anniversary of cooperation between Oracle and CERN

This is the 25th anniversary of the partnership between Oracle and CERN. CERN
headquarters, in Geneva, saw a meeting with participation of: scientists, Oracle customers and
journalists. It was a good opportunity to summarize common achievements and advantages
planned and realized in terms of long-term cooperation between scientific institutions and IT
companies.

The scientific community indicated the Oracle technology and applications are very useful
and help to conduct multinational research. Oracle representatives announced that special
solutions created for CERN are useful to shape new IT products applied in: business and
health-care. Oracle supports CERN in conducting research projects as well in daily business.
Currently Oracle supports CERN in preparation to an international experiment.

Article Scans Follow
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acle célebre son anniversaire

sur fond de physique quantique

Le géant mondial des logiciels s'est rendu hier au CERN pour

souligner la nécessité des liens entre science fondamentale et appliquée.

PIERRE- WES FREI
A GEN EVE

Etrange de voir débarquer le
staff d’Oracle Europe, Afrique et
M’oyeﬁ—Or;ent au CERN hierma-
tin. Quoique, a yregarderde plus
pres, 'associationn’aitriend’in-
congru. Sergio Giacoletto, vice-
“présideritidetasociote; s
leurs rappele plusieurs fois lors
de son intervention devant un
parterre d'invités. «’innovation
pour Oracle ne peut s’envisager
autrement que par la collabora-
tion. Celle que nous entretenons
avec ce centre mondial de la phy-
sique des particules est essen-
tielle pour nous. C’est non seu-
lementdela transdisciplinarité,
mais également des ponts que
nous jetons entre recherche fon-
damentale et recherche appli-
quée, quenaissentlesidéesd’au-
jourd’hui et les réalisations de
demain.» |

Le géant américain des logiciels,
fort de 74.000 employés et d’'un
chiffre d’affaires en 2007 de 18
milliards de dollars, féte cettean-
née ces trente ans d’existence.
Mais c’est un double anniversaire
puisqu’il compte aussi 25 ans de
collaboration étroite avec le
CERN. Et cela notamment au tra-
vers de!’Openlab du centre de re-
cherche qui fut mis surpied pour
tester les produits les plus avan-
cés de partenaires industriels

dans le domaine des technolo-
gies de I'information (IT). Et le
vice-président d’Oracled’ajouter:

DU fdit que Te CERN est actif

dans ce qui se fait de plus fonda-
mental en matiérede science, ses
besoins techniques sont tout a
fait particuliers et originaux. Ce
qui représente pour nous, par-
tenaire industriel, un défi uni-
que pour apporter des solutions
quiauront peut-étre un jourdes
retombées économiques. Nous
savons que si['une de nos tech-
nologies résiste aux exigences de
ce laboratoire, elle a un avenir.»

Des détecteurs pour tutoyer.
les débuts de Uunivers

Restequel’on peutsedemander
comment une société comme
Oracle contribue a I’essor de la
physique des particules. Car le
CERN, et ce depuis plus de cin-
quanteans, se concentre surune
activité étrange: accélérer des
particules avant de provoquer
des collisions entre elles afin de
créer des décharges d’une éner-
gie telle - mais sans danger car
elles sont concentrées dans des
espaces microscopiques - qu’el-
les permettent de recréer les
conditions qui régnaient dans
I'univers quelques fractions de
secondeapresle Big Bang. Ce que
Tonoublie, C’est que tous les évé-
nements quisedéroulentlorsde
ces expériences exigent d’étre

non seulement détectés, mais
également recensés et traités. En-
tre alorsen scéne 'informatique,
sans laquelle rien de cela ne se-
rait possible. Et ce n’est pas une
mince affaire quand on pense a
la fantastique masse d’informa-
tion qui sort de chacune des ex-
périences nourries par les colli-
sionneurs de particules.

Pour le rappeler, le physicien
Markus Nordberg s’est mué hier
en guide pour faire prendre
conscience a ses invités des exi-
gences du CERN en matiere de
calcul. Et quoi de mieux que de
leur présenter Atlas? Ce dernier
est I'un des quatre détecteurs
placés sur le chemin du nouvel
accélérateur du CERN, le LHC,
qui, avec ses 27 kilomeétres de cir-
conférence, devrait entrer en
fonction cet été. «Il faut voir ces
détecteurs comme des microsco-
pes. Or la logique veut que plus
petitestl’objet que I'on veut ob-
server, plus gros doit étre I'ins-
trument utilisé.»
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Deux cents centres
de calcul mis enréseau - —

Du coup, Altas est un géant: 46
metres de long, 25 métres de
haut, pour un poids total de
7000 tonnes et un ensemble de
20 millions de pieces détachées.
«Grace a lui et aux trois autres
détecteurs que sont CMS, Alice
et LHCb, nous devrions pouvoir
répondre a plusieurs questions
cruciales pour la physique. Pour-
quoi certaines particules ont-el-
lesune masse et d’autres pas? De
quelle nature sont les 96,5% de
la matiére de l'univers qui
échappe a I’observation des té-
lescopes? Est-il possible que 1'uni-
vers soit constitué de plus de
quatre dimensions?»

Desquestions qui donnent le ver-
tige. Mais c’est a I'image de ce
CERN qui collectionne les super-
latifs. Ce ne sont pas moins de40
millions de collisions entre par-

ticules qui se produiront & cha-
que seconde dans chacune des
expériences, générant un flot
d’information gigantesque. Mar-
kus Nordberg choisit la méta-
phore pour l'illustrer: «Chaque
seconde, c’estun pétabyte d’in-
formation qui sortira d’Atlas. Si
DVD, nous obtiendrions une pile
de galettes haute comme le
Mont-Blanc.» Vertige, vertige!
Pour faire face a cette débauche,
le CERN et ses partenaires ont
imaginé une solution baptisée

GRID. Il s’agit d’'une mise en ré-
seau de deux cents centres de
calcul dispatchés dans le monde
entier, explique Wolfgang von
Riiden, responsable de départe-
ment IT au CERN. Reliés entre
eux pardeslignes a treshaut dé-

bit, ces centres vont nous don-

ner la possibilité de traiter tou-
tes les données. Nous avons
d’ailleurs mené hier une simu-
lation qui s’est parfaitement
bien déroulée. Grice a cela, nous
avons toutes les chances de réa-
liser de trés grandes découvertes
pour la physique.»

[py.freidagefi.com]

Argus Ref 30065249

ARGUS©

el 044 388 82 OC

ARGLS der Presse AD Ridigerstasse

5 Posthach CHE02/ Zirica

Foe 044 388 82 O

WAL CITILS, TN

Ausschnitt Seite

2/2



Cern builds largest computer grid to study origins of the universe | 8 Feb 2008 | Comp... Page 1 of 2

ComputerWeekly.com

Cern builds largest computer grid to study origins of the universe

Author: John-Paul Kamath Posted: 08:00 08 Feb 2008

The IT department at Cern, birthplace of the World Wide Web, is creating the
world's largest computing grid to help scientists study the origins of the
universe.

A grid of this type could eventually have applications in the finance sector. Such a
development could see finacial firms dealing with gigabytes of data per second
within the next five years, analysts said.

The grid, which will go live in June, will pool the processing power of
approximately 100,000 CPUs worldwide. It will process information at a rate of
1gbps, said Francois Grey, head of Cern's IT communications team.

"About 20% [of CPUs] will be here at Cern, another 30% will be in 11 major
datacentres, and the rest of the computing power will come from 250 other
centres worldwide," said Grey.

Scientists working on the Large Hadron Collider project need vast computing
power to process the mass of data generated by the experiment, which recreates
the "big bang". The experiment will produce roughly 15 petabytes (15 million giga-
bytes) of data a year - enough to fill 100,000 DVDs.

Grid computing is already being used by Google and Amazon and it will have
applications in the financial sector as processing demands grow, said analyst firm
Gartner.

A key challenge in grid computing is ensuring reliable and secure access to a
widespread IT infrastructure.

Cern co-developed next-generation middleware, called gLite, to use the
processing power of computers reliably in a 24-hour operation.

"A lot of the academic projects work with existing middleware products, but when
you want to use it 24x7, you discover they have some bugs," said Grey.

The gLite software authenticates users to the grid and ensures that contributors of
computing resources are not exposed to security threats.

"What is special about this middleware is it handles all the issues that arise when
you have many organisations sharing resources. We are talking about legally
independent organisations in many different countries with different laws on how
you process data,"” said Grey.

Blog: reporting live from Cern >>

http://www.computerweekly.com/Articles/Article.aspx?liArticlelD=229317&PrinterF... 06/03/2008
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CERN Bilisim Bagkam Woigang von

Illnlen verdigi demegte, “20 (ke Atlas

progesine destek veriyor. Tarkiye'de bun-
dan biri. ODTU, Bogarici ve Cukurova
Universiteleri ile yakin caligma igerisin-
deyiz. Deneyin ilk sonuglanm bu yil Tuar-
kiye'de yupelocak fizik diunyasirun en
dmemli etkinliklerinden olan E top-
lantwinda agiklaynbiliriz Iilllm Uunpu
mun gl Tikrkiye'de olacak™ dedi

Kainatin sirlarin1 Atlas ¢cozecek

Bu yaz CERN arastrma merkezinde 15 milyar yil dnce gerceklesen "Buyuk Patiama” yapay olarak
gerceklestiiliecek. Deney lle birikte kainatin ilk olusumuna yonelik siriann aciga ¢ikmasi bekleniyor

NUKLEER ARASTIRMA

MERKEZINI GEZEN
TEK TURK GAIETECI
IMUT

ilim disnyasmm gied kulag Iwigre'nin Ce-
pevre kentine cevrilme durumsda.
Hadron Helandincs, kosaca LHC olarak
bilinen ve kilinatin en temel urlanm gheme-
s igin planksnan arastarma projesinin haya-
1 gogmesine yubnuca 2 ay kald Hilim insankan aisan
ayinila baglayscak ve kaum sy sonuna kadar devam
edecek dencyler yardmyla maddenin var ohsayla g
i temel sorulara cevap bulmays Galsacak
Ancak bunu yupabilmek i maddenin ilk olustugu
am dencysel ortamda yeniden olusturmak gerekiyor
Bu da Buyiik Patlama {Big Bang) adi verilen .lI.\\ll\lel
rar edilmes antamma geliyor. Peki bu milmkin m
Hilim insankarna give cvet! lsvicrenin Cenevre kentin-
de bulunan Avrupa Nikleer Arastirma Merkes'nide
(CERN) bunun igin yaklayik 54 yilder aralibos: caldi-
yor, Binik merakla heklenen “yapay Hig Bang” ise
temmuzda olacak
Projenin son basamag olan ve X vlda L
1 malyar dodarhk Atlas dedekirindin sisteme baglan-
mastyla birkikie stk deneyin hagamasina engel olabi-
lecek bir sey kalmadi. Deneyin merkesinde ise disi-

Boyut sayisi 11’e cikabilir

LHCDE vapilscak dency s mlr.n Ovacle vcriknn lwm e
mucunds aranan p khar bu- hem
lunursa su ana kadar Albert llnn,rmm farkh 1 1 bﬂl;nmdc
Einstein'in teariinden bildagi- bualunan bilim merkezinde kul-
miz G boyut ve zamanm hari- landabilmesi icin yeni yazlimlar
cinde 11 yeni boyutun daha ¢ gelistirdi. Zira LHC nin trettijy
kabilecegini ilen siirdi. Ancak bir wilik bilghyt DV lere kay-

nilerin bnlerce yaldan beri amitzce cevabum aradigs ::"'l' ::'!' :'f:rj:;:""“‘:hw '[l)‘:"lrj' "":""!I“"‘D“;"‘:Lm'i':‘:“h_
temiel s yatyor: Khinat nedir? Proje Koordinatdri niyede olugturacads 60 milyon dar uzanip sonea teksar F‘"

Dr. Markus Nordherg'e gore LHCin vercooi hilgiler
i eiimann kunabug odan 15 milyar il Gncesine gitd-
recek. Bivlece kimatm baslangpem hangi maddelerin

ohgturduguns ghrecedis ’
YARIN: CERN KALE GIBI KORUNUYOR

gigabwie lik veri selini kontrol (760 bin kilometre) donecek ka-
etmek gerekiyor. ABDY yanhm  dar qok oluyor
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MAHMUT SANCAK
Sadik
Bu yaz CERN arastirma merkezinde 15 milyar yil dnce gerceklesen "Blyik Patlama'
vapay olarak gergeklestirilecek. Deney ile birlikte k&inatin ik olusumuna yonelik

sirlann acida okmas) bekleniyor.,

Magazin
Teknoloji
Otomobil

Turizm Rehberi

Etkilesim kutusu iLiSKiLi HABERLER

Emlak
iste insan Habseri Dinle
» "Deneyin ilk sonuclarini istanbul'da

Sahat Coriik 3 00:00 £01:48 > | duyurabiliriz”
Mobil + Boyut sawisi 11'e cikabilir
of)| HaberiDinle' | | & YorumYap + Kdinatin yiizde 96's1 kayip!

Detayh Arama

« 6 milyar $'a mal oldu
B3 Editdrec-posta 0 Yaziyr Génder yarg

[E]| Gaketa Al y

Bilim dinyasinin gdzd kuladi [svigre'nin Cenevre kentine
cevrilmis durumda. Blyik Hadron Hizlandineis), kisaca LHC olarak bilinen ve kainatin en temel
sitlanni cdzmesiicin planlanan aragtirma projesinin hayata gegmesine yalnizea 2 ay kaldi. Bilim
insanlar nisan ayinda baglayacakye kasim ay sonuna kadar devam edecek deneyler yardirmiyla
maddenin var aluguyla ilgili termel sorulara cevap bulmaya caligacak. Ancak bunu yapabilmek igin
maddenin ilk olugtudu an deneysel ortamda yeniden olugturmak gerekivor. Bu da Biyik Patlama
(Big Bang) adi verilen olayin tekrar edilmesi anlarmina gelivar. Peki bu mimkin ma? Bilim
inganlanna gire evet! isvigre'nin Cenevre kentinde bulunan fvrupa Nikleer Aragtirma Merkezinde
(CERNj bunun icin yaklagik 54 yildir araliksiz galigiyar. Biyilk merakla beklenen "yapay Big
Bang" ise temrmuzda olacak Projenin son basamadi olan ve 20 wlda tamamlanan 1 milyar
dolarlik Atlas dedektdrinin sisterne badlanmasiyla bitikie artik deneyin baglamasina engel
olahilecek hir gey kalmadi. Deneyin merkezinde ise ddgindrlerin binlerce yildan beri Omitsizee
cevabini aradidi temel soru yatinyor: Kainat nedir? Proje Koordinatin DrMarkus Nordberg'e gire
LHC nin verecedi bilgiler bizi kiinatin kurulugu olan 15 milvaryl dncesine gotirecek. Biviece
kainatin baslangicin hang maddelerin olugturdufunu gérecediz.
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Tiedejohtajat kaipaavat riskié ja markkinavainua tutkimukseen - Tekniikka&Talous Page 1 of 2

KOKOUS CERNISSA [Tuomas Kangasniemi, Tekniikka ja Talous, 12.02.2008]
Tiedejohtajat kaipaavat riskid ja markkinavainua tutkimukseen

T&T Cern, Sveitsi — Tuotekehityksen keksinnot
pitéisi saada Euroopassa nopeammin
markkinoille, esittivat tietokantayhtié Oraclen
Euroopan toimintojen johtaja Sergio Giacoletto
ja Mario Campolargo Euroopan komissiosta
viime viikolla Cernissa.

Puhujien mukaan yritysten ja
tutkimuslaitosten asiakkaiden tulisi osallistua
enemman tutkimuksen soveltavaan
vaiheeseen, jotta tieteellisten tulosten ja
kaupan vaéliin ei jaisi aukkoa. "On liian paljon
insinboreja, jotka tekevat jotakin hyodyllista,
mutta joilla ei ole mitaan kasitysta keksinnén
kaupallistamisesta”, Giacoletto suomi.

Han toivoi myos, ettd mallia otettaisiin
Yhdysvalloista. "Monet teknisesti taitavat
ihmiset lahtevat Euroopasta Amerikkaan,
jaavat sinne ja perustavat firman —
esimerkkin&d Google”, han kuvaili ongelmaa.

Sergio Giacoletto.

Giacoletto kuitenkin huomautti, etta hyva [Kuva: Tuomas Kangasniemi]
markkinavainu ei ole perustutkimuksen

vihollinen. "Taytyy olla tilaa ja rahaa kokeilla

vapaasti, vaikka nykyisin maailmassa ei ole kovin montaa isoa yritysta, joka tekisi aivan
puhdasta tutkimusta.”

Tehostetaa pitdd myos tutkimuksen omia tapoja
Cernin it-johtaja Wolfgang von Riden oli samaa mielta. ”Jos t&k-rahasta 100 prosenttia

tuottaa voittoa, ei ole otettu riittavaa riskia. Jos taas tuotto on nolla, se on varojen
haaskausta.”

Von Ruden naki paljon tehostamisen varaa myds tutkimusmaailman omissa kaytanndissa.
Esimerkiksi han otti oman suojattinsa Cernin, joka lahettad kokeidensa datan useisiin
tutkimuskeskuksiin ympari maailman.

“Tallaisissa tilanteissa informaatiolle
tarvittaisiin korkeampaa abstraktiotasoa.
Usein ammattilaisetkaan eivat tieda, mita
lukemat tarkoittavat, jos eivat ole
tydskennelleet juuri kyseisen aiheen ja
laitteen parissa”, von Ruden harmitteli.

“Eihan valokuvaakaan katsoessa tarvitse
kysyéa, mink& merkkisella kameralla se on
otettu, jotta sisallén voisi ymmartaa.”

Viime viikon keskiviikkona jarjestetty tilaisuus
oli Oraclen ja hiukkaskiihdytinlaboratorio
Cernin yhteinen. Oracle on toimittanut
tietokantoja Cernille talla hetkella 25 vuotta.

Wolfgang von Riden.

Cernin uusi kiihdytin LHC (large hadron
collider) valmistunee tdméan vuoden
heindkuussa, ja se tuottaa tallennettavaa
tietoa moninkertaisen suodatuksenkin jalkeen kymmenia petatavuja vuodessa. Toistaiseksi
vuodella mydhastyneen projektin hinta on noin 3 miljardia euroa.

[Kuva: Tuomas Kangasniemi]

http://www.tekniikkatalous.fi/tk/article59463.ece 06/03/2008
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Tekniikka & Talous kertoo Cernin LHC-kiihdyttimen tekniikasta ja tietotekniikasta
lahiviikkoina.
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CERN DI GINEVRA NEL CUORE DI ATLAS

Cento metr
sottoterra

DA GINEVRA
LUCA SALVIOLI

L a porta dell’ascensore si
apre prima del previsto.
«Benvenuti in Atlas», sorride
un po’ beffardo Markus Nord-
berg. Il fisico si fa stradatra cor-
ridoi e ponticelli sopraelevati
che corrono sopra il pit1 grande
rilevatore di particelle mai co-
struito. Visto da qui si mostra
intuttalasuaimponenza: Atlas
¢ un gigante lungo 46 metri,
con 25 metri di diametro e circa
settemila tonnellate di peso.
Siamo cento metri sottoterra,
in uno dei cinque punti nevral
gicidelnuovo Cern. Nuovo per-
ché & qui che I'estate prossima
avverra una delle prime collisio-
ni del tanto atteso "Large ha-
dron collider", il nuovo accele-

ratore di particelle. Dentro At-
las collasseranno coppie di fa-
scidiprotoni, rilasciando 14mi-
lamiliardi di elettron-volt. Tan-
to per avere un'idea dell’ener-
gia rilasciata, a ogni scontro si
generera una temperatura mil-
le milioni di volte pin alta di
quella che si trova nel cuore del
Sole, con le dovute proporzioni
spaziali del caso. ‘
L’esplosione sara l'esito del-
la corsa dei protoni in due dire-

zioni opposte all'interno del-
I'anello che corre 100 metri sot-
to Ginevra, cavalcando il confi-
netra Svizzera e Francia perun
totale di 27 chilometri. L’obiet-
tivo éricreare le condizioni che
sisono verificate miliardi dian-
nifa, poche frazioni disecondo
dopo il Big Bang, per svelare i
segreti della materia e le forze
che regolano I'universo. «Vo-
gliamo rispondere a una serie
di domande basilari della Fisi-
ca — spiega entusiasta Nord-
berg, coordinatore dellerisorse
di Atlas — innanzitutto: perché
le particelle hanno una massa?
Newton non cel’ha saputo spie-
gare, e nemmeno noi per ora».
Ma la serie di questioni & lun-
ga. Non sappiamo ancora di co-
sasia costituito il 96% dell’ Uni-
verso, oppuredi che cosa sia fat-
ta la massa, o ancora: perché
non ¢’¢ antimateria dispersa
nell’Universo? La natura do-
vrebbe essere simmetrica.
«Poi chil’ha detto che esistono
solotre dimensioni?». Doman-
de che aprono un vuoto nelle
nostre certezze quotidiane. E
facile immaginarsi le conse-
guenze che potrebbero avere le
risposte. Ma se non dovessero
arrivare? «Molti direbbero che
qui sono stati buttati un muc-
chio di soldi - afferma Nord-

%
i

Una babele sotterranea, Atlas @ uno dei cinque rivelatori di
particelle dell’Lhc, il nuovo acceleratore del Cern: ospita circaun
miliardo di collisioni tra coppie di neutronial secondo,
producendo 6omilioni di megabytes di dati al secondo.

berg —, ma io risponderei con
un’alira, semplicissima do-
manda: quanto ha guadagnato
I'economiamondiale conlana-
scita di internet?»

La ricerca trova linfa vitale
quandoleidee che sviluppatro-
vanoun’applicazioheindustria-
le. Molto spesso succede per
scopi secondari. Nordberg par-
la del web perché proprio qui al
Cern, nel 1989, un progetto
marginale di Tim Berners-Lee
e Robert Cailliau, nato per
scambiarei dati tra chilavorava
a diversi esperimenti, si chia-
mava WorldWideWeb. La sto-
ria, in qualche modo, sistaripe-
tendo. Ma questa volta a essere
condivisa &la potenza di calcolo
e di storage. Grazie al progetto
Gridlerisorse vengono ottimiz-
zate e soprattutto richieste ai di-

versi nodi solo nel momento in
cui servono. E cosi il Cern risol-
veil problema di gestire 15 peta-
bytesdidatiall’anno, mettendo-
li a disposizione di scienziati e
centri di calcolo distribuiti in
tutto il mondo. E i partner tec-
nologici, come Oracle, hanno
Poccasione distudiare, realizza-
re e testate soluzioni che posso-
no dare soddisfazioni anche in
altri campi.

«Siamo attivi nell’Open lab,

dove Cern e industria studiano
e introducono soluzioni di svi-
luppo per illaboratorio, da s an-
ni ~ spiega Monica Marinucci,
trentottenne responsabile dei
programmi di R&D di Oracle
nell'area Emea — in particolare
fornendo e sviluppando la tec-
nologia necessaria all’'ambien-
te Grid». Le soluzioni qui testa-
te trovano anche altre applica-
zioni, in particolare Oracle Stre-
ams. «I livelli di performance
chevengonoraggiuntile rendo-
no molto ambite in campo fi-
nanziario — continua - per la
condivisione e la duplicazione
dei dati, ma anche dai servizi
online. Spesso si tratta di solu- |
zioni completamente nuove.
Altrisbocchi sono nell'ingegne-
ria o in altri laboratori di ricer-
ca». L'idea del Grid computing
puo funzionare anche su scala
pit piccola. «Il classico esem-
pio & quello di un'infrastruttu-
ra che regola mensilmenteisa-
lari, con un picco il 277 di ogni
mese ~ conclude Marinucci —.
In questo caso la potenza di cal-
colo inutilizzata negli altri gior-
ni pud essere destinata ad altri
servizi aziendali. Il Grid & un
Ppasso successivo al web, doveil
concetto chiave &la distribuzio-
ne delle risorse di calcolo».
lucasalvioli.novaioo.ilsole24ore.com
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L Europa, Stati Uniti,
@ Giappone

Missione Laplace: Esa

con Nasa e Jaxa

La missione, attualmente proposta
e allo studio, prevede I'esplorazione
congiunta, per mezzo di tre satelliti
diversi, del pianeta Giove e del suo
sistema di satelliti naturali. 1l mezzo
spaziale giapponese studierebbe
Giove, quelli europeo e statunitense
studierebbero due fra le maggiori
lune gioviane, rispettivamente
Ganimede ed Europa.. Il lancio .
potrebbe avvenire attorno al 2020.

@ ® turopa, Giappone
Missione Marco Polo; Esa e Jaxa
La missione, attuaimente allo studio nel piano europeo «Cosmic Vision 2015-2025»,
W @ del tipo «touch and-go» e prevede di arrivare fino a un asteroide fra quelli

—(@«vicini» alla Terra, prenderne un campione di pochi grammi e riportario a Terra per
bodl ol . uno studio completo di tipo chimico-fisico. Lo studio degli asteroidi, cosi come
’ delle comete, & particolarmente importante per capire le condizione che esistevano
molti miliardi di anni fa, quando si pensa il Sistema solare si sia formato.

@ Europa

Missione Rosetta: Esa

Rosetta & stato fanciato nel marzo 2004.

I suo obiettivo primario & studiare

a cometa Comet 67P/Churyumov-

Gerasimenko. La.jncontrera nel 2014
I'spedira al suolo un piccolo veicolo,

ndo cosl il primo mezzo spaziale

aresu-di-una cometa. Dopo

vento seguird.la cometa stessa ,
ti.mesi perstudiarne 1'evoluzione B
viaggio verso il Sole. Al momento

ta funziona perfettamente & ha

Missione Tandem: Esa e altri ‘
Questa missione, proposta per il piano a lungo termine «Cosmic Vision 2015~2025»
di Esa da scienziati di pil di dodici nazioni, prevede I'esplorazione in situ di due
lune di Saturno, Titano e Encelado, che sono fra i corpi pill interessanti del Sistema
solare. Su Titano verranno lanciati palloni sonda per studiare atmosfera e suolo, e
su Encelado dei rover robotici in grado di estrarre campioni dal suolo. Attualmente
e allo studio e il lancio potrebbe avvenire attorno al 2020. .

www.ecostampa.it
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Snart testes tidsmaskinen

Kanskje far vi allerede i ar svar pa fundamentale spgrsmal om universet fra
verdens stgrste instrument.

ENORMT INSTRUMENT: I dag er det ikke lett & fi gye pa dimensjonene til det
enorme Atlasinstrumentet, men da det ble montert hgsten 2005, var dimensjonene
apenlyse.

Foto: Cern

Til sommeren er alt klart for de farste forsgkene i

den nye akseleratorringen ved Cern i utkanten av Tekst:

Genéve. Etter over ti ars arbeid skal de forste )

protonskyene sendes mot hverandre med en o 0dd R. Valmot

svimlende hastighet; over 99,999999 prosent av e Publisert: 20.02.2008 23:30
lyshastigheten. Nar de motgaende skyene mates,

vil noen protoner smelle i hverandre. Resultatet er

en situasjon lik den da verden var veldig ung. Med

veldig menes da verden var et 10"1%-dels sekund. Gigantisk datamengde

ofte om hvor mye mer data vi genererer pr.
ar. Internett kan bare ga hjem a legge seg i
forhold til hva som produseres av Atlas-
detektoren. | hver av de 100 millioner
kanalene som kommer ut av detektoren blir
det tatt 40 millioner malinger. Hvert

sekund!

Large Hadron Collider (LHC) er navnet pa det
gigantiske instrumentet som er bygget som et
spleiselag mellom en rekke nasjoner. Instrumentet,
som na snart er klart til start, ligger i en 27 km lang
sirkuleer tunnel 100 meter under bakken. I det
meste av tunnelen er det plassert noe som ser ut
som et stort rer. Inne i dette er det 9300 magneter
som omslutter to partikkelrer. De mest kritiske

Det er selvfglgelig sa ufattelig mye at det
knapt ville veert mulig & behandle en slik

Stor energlmengde : 1 dagens internettbaserte verden snakkes det |
: datastrgm. Derfor brukes 2000 CPU-er til &

http://www.tu.no/innsikt/article136247.ece 06/03/2008
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magnetene er de 1232 15 m lange dipolmagnetene
som holder partiklene i bane rundt LHC. Deter i
disse rgrene protonene akselereres opp til den
enorme hastigheten.

Nar protonstralen er akselerert, bestar den av skyer
av protoner med 7,5 meters mellomrom. |
topphastighet gar stralen rundt ringen 11 000
ganger hvert sekund. Hver protonsky bestar av

1,15*1011 protoner (omtrent like mange som det er
stjerner i Melkeveien) og de kolliderer 40 millioner
ganger i sekundet.

Supert

Det ville veere alt for energikrevende a skape det
kraftige magnetfeltet med konvensjonell teknikk.
Derfor blir magnetene kjglt ned til 1,9 grader
Kelvin slik at stramlederne blir superledende og
nesten ikke mgter motstand. Denne temperaturen
er kaldere enn i det ytre rom. Kjgleanlegget ved
LHC er atte ganger stgrre enn noe annet i verden.

For at protonstralene skal bevege seg uhindret
beveger de seg i vakuum. Innsiden av ringen i
LHC er det tommeste stedet i solsystemet vart. Nar

Page 2 of 3

redusere datamengden i sanntid. Til
sammen Vil rundt en milliard protoner
kollidere hvert sekund, og resultatet fanges
opp av de 40 millioner malingene. De aller
feerreste av dem inneholder interessant
informasjon,. Derfor blir antallet redusert til
rundt 200 i sanntid. Og det er de som
inneholder informasjon det er verdt & se
narmere pa.

Pa tross av alle knepene som brukes for &
redusere datamengden blir det enorme
mengder. Til sammen lagres en mengde
som tilsvarer 20 000 meter med CD-er lagt
oppa hverandre hvert ar.

For & prosessere alle disse dataene har Cern
bygget opp et gridsystem av 200 datasentre
via 15 hovedfordelingsentre over hele
verden og datastremmen distribueres rundt
til disse. Bare 15 prosent av dataene
behandles ved Cern. Gridlgsningen er en
veldig billig méte & behandle data pa fordi
den utnytter ledig kapasitet pa eksisterende
datamaskiner.

stralene farer rundt i ringen, har de en energi som tilsvarer den kjemiske energien i 80 kg TNT.

Atlas

Det eksperimentet det knytter seg sterst interesse til i LHC er Atlas-detektoren. Det meste rundt
Atlas er ekstremt, og det ma det veaere for a fravriste naturen de vanskelig tilgjengelige
hemmelighetene. Detektoren er 25 meter i diameter, 46 meter lang og veier 7000 tonn. Den
inneholder 300 mil med elektriske kabler og 100 millioner elektronikkanaler.

| detektorens indre ledes de to protonstralene sammen og kolliderer. Skjgnt, pa tross av den enorme
mengden protoner er det bare noen av den som kolliderer. Likevel er energien stor nok til at det
dannes nye eksotiske partikler, og det er de man gnsker & male eksistensen av.

Selve detektoren kan beskrives om et av de sterste digitalkameraene i verden. Mens et vanlig
digitalkamera maler lys, maler disse sensorene mange flere bglgelengder og partikler, i flere lag
utover fra kollisjonspunktet, Resultatet er bade digital og analog informasjon.

Jakten pa det ukjente

Det er flere ting forskerne ved Cern haper a fa ut av forsgkene

fra sommeren.

Den forstaelse vi har av universet er ikke fullstendig. Bl.a. kjenner vi ikke opprinnelsen til masse og
hvorfor noen partikler er tunge og andre ikke har masse i det hele tatt. Jakten pa den sakalte
Higgspartikkelen som kan forklare dette, er derfor viktig. Hittil har ingen sett snurten av denne

http://www.tu.no/innsikt/article136247.ece
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partikkelen, men stemmer teorien, skal LHC veere kraftig nok til at vi kan male den for farste gang.
Hvert 100. sekund vil det kunne oppsta en slik partikkel.

Forskerne haper ogsa a fa bevis for de sakalte supersymmetriske partiklene som kan forene teoriene
rundt de fundamentale kreftene i naturen. Med dagens metoder kan vi bare observere fire prosent av
energien i universet. Kanskje LHC kan bidra til & belyse teoriene rundt den sakalte magrke materien,
som mange tror er nettopp supersymmetriske partikler, og energien som er en forklaringsmodell for
det som mangler. Kanskje vil man kunne se effekter av ekstra romlige dimensjoner som mange
fysikere mener ma til for & forklare det hele.

© 1995-2007 Teknisk Ukeblad Media AS - http://www.tu.no/innsikt/article136247.ece

Innholdet i utskriften er vernet etter &ndsverklovens regler.
Utskriften er kun til privat bruk og kan ikke benyttes pa annen méte.
Kopiering eller spredning av innholdet krever avtale med rettighetshaver eller Kopinor.
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Oracle acceélere
ses donnees
pour le CERN

Le Centre européen pour la recherche nucléaire (CERN)
Jfait appel depuis 25 ans déja au matériel Oracle pour un
large spectre de gestion des données. Et ce sera
également le cas lorsque mi-2008, le plus puissant
accélérateur de particules au monde et ses expériences
commenceront a débiter leurs données avec des volumes

de plusieurs pétaoctets.

GUY KINDERMANS

‘utilisation d’un systéme
de base de données
commerciale pour le
tockage de données
dans un environnement scientifique
n'était pas si évidentily a 25 ans - le
CERN possede encore les manuels origi-

Muon Deteclors

b f \
Toroid Magnels  Solanocid Magnat  SCT Tracker Pinel Deleclor TRT Tracker

naux d’Oraclev2.3. Les donnéesimpor-
tantes d'un centre de recherche avancé
tel que le CERN a Genéve auraient évi-
demment été mieux protégées par un
logiciel sur mesure, mais c'est cependant
Oracle qui a été choisi, et ce pour ses
applications tant scientifiques qu‘admi-
nistratives. Aujourd’hui, Oracle est enco-
re toujours présentau CERN et constitue
l'un des trois partenaires (outre HP et
Intel) collaborant & l'initiative Openlab
du CERN visant a développer des solu-
tions pour les nouveaux besoins infor-
matiques.

Et ceux-ci ne seront pas des moindres
lorsque, mi-2008, le CERN lancera son
nouvel accélérateur de particules, le Lar-
ge Hadron Collider (LHC), d’environ
27km de long. Dans une premiére pha-

Tile Calonmeler Liquid Argon Calorimatar
\ I
N §

se, 4 expériences utiliseront les colli-
sions entre les particules nucléaires dans
le LHC, a savoir Alice, LHCh, CMS et Atlas.
Cette derniére expérience — aussi gran-
de que deux maisons et pesant 7.000
tonnes - génére rien qu'a lui 1 pétaoc-
tet par seconde de données brutes. Aprés
un premier filtrage local, toutes les don-
nées des événements observés (les méta-
données) sont sauve-
gardées dans les bases
de données Oracle RAC
(Real Application Clus-
ters) avec Automatic
Storage Management
(ASM). Les données
brutes et les métadon-
nées sont ensuite dis-
tribuées a l'aide de
Oracle Streams vers 11
centres de données
mondiaux pour une analyse ‘off line’ par
des scientifiques. Tous les systémes
Oracle du CERN seront finalement gérés
al'aide d’Oracle Enterprise Manager Grid
Control.

Porteur d’innovations

Au fil des ans, le CERN a également
influencé le développement des produits
Oracle, comme les facilités de la virgu-
le flottante qui se trouve a présent en
standard dans le rdbms. L'expérience
acquise au CERN peut également étre
utilisée par Oracle dans d'autres sec-
teurs. Ainsi, Streams connait également
un grand succés dans le monde financier,
ainsi que dans les secteurs médicaux et
pétrochimiques, les bio-sciences, etc.
Malgré la référence a la "recherche
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W Le détegteur Atlas, plis grand quune:maison, fournira une récolte multi-pétaoctet
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 de dorinées, qui seront éuidiées par plus de 1.800 scientifiques dans plus de 164
universités (pas;ggn‘ Belgique, qui collabore au détecteur concurrent CMS).

nucléaire” dans son nom, le CERN sou-
ligne que cela n’a rien a voir avec la
recherche nucléaire civile ou militaire,
mais qu’elle étudie exclusivement la
maniére dont les particules et les forces
élémentaires constituent ensemble des
matériaux. Ensuite, le CERN a également
contribué a de nouveaux développe-

ments dans toute une série de
domaines, tels que le monde médical,
notamment. Les collisions dans l'accé-
lérateur de particules n’entrainent
cependant aucun danger d’explosion,
etc., tandis que le CERN a étudié a fond
d'autres problémes éventuels, comme
les micro trous noirs. @

Openlab accélére aussi la collaboration

Un institut de recherche comme le CERN a assurément un éventail nettement plus
large de besoins que pas mal d'entreprises. Outre les services informatigues géné-
raux et U'IT administrative, Uinstitut doit en effet aussi prévoir le support des pro-
jets de physique et d'ingénierie brassant des volumes de données exceptionnelle-
ment grands. Depuis 2002, le CERN a dés lors créé un cadre de collaboration ouvert
—openlab - ol les solutions nécessaires sont développées avec un certain nombre
de partenaires et de fournisseurs. Aujourd’hui, openlab compte 3 partenaires, en
Uoccurrence Oracle, Hewlett-Packard et Intel, en plus de 3 fournisseurs (EDS, F-Se-
cure et Stonesoft). Tous travaillent sous le dénominateur tudique "You [= les par-
tenaires] make it, we [= CERN] brake it!”, étant donné la charge particuliérement
lourde des solutions. Nombre de développements - y compris par exemple en grille
informatique - trouvent ensuite leur voie vers d‘autres secteurs. Au cours de la pé-
riode 2006-2008, L'attention s’est focalisée sur un ‘platform competence center’
(pour une utilisation optimale des systémes multi-coeurs), l'interopérabilité des
grilles, les bases de données relationnelles, ainsi que le réseau et la sécurité.

Une initiative telle qu'openlab permet a des sociétés comme Oracle de faire de la
recherche de produits, les deux pieds solidement sur terre, dans des environne-
ments multidisciplinaires. Le produit Streams permettant de transférer rapidement
de grandes quantités de données, est le résultat d’'une telle approche et éveille ['in-
térét du monde financier.

Un partenariat prévoit une période de collaboration assez longue (3 ans) et unin-
vestissementannuel de la part du partenaire de l'ordre de 500.000 EUR, en L'occur-
rence pour financer quelques cotlaborateurs ‘post-doctorat’ qui se consacrent par
exemple spécifiquement aux problémes de bases de données au sein du CERN. De
plus, Uentreprise délégue des ingénieurs et des experts en fonction des besoins et
des problémes rencontrés, tout en mettant aussi a disposition du matériel et des
logidiels. C'est ainsi qu’il nest pas rare que le CERN se lance dans des produits au
stade pré-béta (comme tester des nouveaux processeurs sur simulateurs, avant mé-
me qu’une premiére version au silicium soit disponible).



En dat zal ook het geval zijn wanneer medio dit jaar ’s werelds krachtigste
de experimenten hun gegevens in een multi-petabytedebiet beginnen spuien.

Oracle versnelt data voor CERN

Het Europese onderzoekscentrum voor kerndeeltjesfysica Cern doet al 25 jaar een beroep op Oracle-materiaal voor een

breed spectrum van databeheer.
deeltjesversneller en de bijhoren

GUY KINDERMANS

et gebruik van een

commercieel data-

basesysteem voor

gegevensopslag in
een wetenschappelijke omgeving lag
25 jaar geleden - Cern heeft nog de
oorspronkelijke manuals van Oracle v
2.3 - niet zo voor de hand. De zware
datanodenin een uiterst geavanceerd
onderzoekscentrum als het Cern in
Geneve zouden immers allicht beter
door een stuk software op maat wor-
den gedekt, maar toch werd voor Ora-
cle gekozen en dit voor zowel weten-
schappelijke als administratieve toe-
passingen. Vandaag is Oracle nog
steeds aanwezig in Cern en is het een
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Application Clusters) databases met
Automatic Storage Management (ASM).
De ruwe data en metadata wordt ver-
volgens met behulp van Oracle Streams
verdeeld over 11 wereldwijde datacen-
ters voor analyse ‘off line’ door de
wetenschappers. Alle Oracle-systemen
in Cern zullen voorts uiteindelijk met

Oracle Enterprise manager Grid Control

worden beheerd.

Tweerichtingsverkeer

Doorheen de jaren heeft Cern zelf ook
de ontwikkeling van Oracle-producten
beinvloed, zoals de vlottende komma-
faciliteit die nu standaard in het rdbms
zit. De ervaring diein Cern wordt opge-
daan, kan Oracle ook aanwenden in
andere sectoren. Zo scoort Streams ook

Lguid Argon Calorimelar
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van de drie partners (naast HP en
Intel) die in Cern’s ‘openlab’ initiatief
samenwerkt aan oplossingen voor de
nieuwe ict-noden. En die zullen niet
gering zijn wanneer Cern halverwege
ditjaar zijn nieuwe deeltjesversneller -
de ca. 27km lange Large Hadron Col-
lider (LHC) — opstart. In een eerste fase
zullen vier experimenten gebruik maken
van de botsingen tussen kerndeeltjes
in de LHC, namelijk ALICE, LHCb, CMS
en ATLAS. Dat laatste experiment - zo
grootals twee huizen en 7,000 ton zwaar
- genereert op zichzelf al 1 petabyte
per seconde (!) aan ruwe data. Na een
eerste lokale filtering wordt alle data
over de waargenomen events (de meta-
data) opgeslagen in Oracle RAC (Real

goedin definanciéle wereld, in de medi-
scheen (petro)chemische sectoren, de
bio-wetenschappen en dies meer.
Ondanks de verwijzing naar ‘recherche
nucléaire”in zijn naam benadrukt Cern
dat het niets te maken heeft met civiel
of militair nucleair onderzoek, maar
uitsluitend bestudeert hoe elementai-
re deeltjes en krachten samen mate-
rie vormen. Voorts heeft Cern bijge-
dragen tot nieuwe ontwikkelingen op
een heleboel gebieden, zoals de medi-
sche wereld. De botsingen in de deel-
tjesversneller bieden overigens geen
gevaar voor explosies. Cern heeft
andere mogelijke problemen zoals
micro zwarte gaten vooraf grondig
heeft bestudeerd. @



N oe hulzenhoge detector*ATLAS zal een multi-petabyte oogst aan gegevens
opleveren, dfe doormeer dan 1.800 wetenschappersin 164 universiteiten zal
worden bestudeerd (niet in Belgié, dat meewerkt aan de concurrerende MS
detector). Foto CERN'

Openlab versnelt samenwerking

Een onderzoeksinstelling als Cern heeft allicht een iets breder spectrum aan ict-
noden dan de meeste bedrijven. Naast algemene informatiseringsdiensten en ad-
ministratieve ict, moet deinstellingimmers ook voorzienin de ondersteuning van
fysica- en engineeringprojecten met uitzonderlijk grote datalasten. Sinds 2002
heeft CERN daarom een open samenwerkingskader gecregerd - openlab - waarin
met een aantal partners en leveranders samen de nodige oplossingen worden ont-
wikkeld. Vandaag telt openlab drie partners, in casu Oracle, Hewlett-Packard en
Intel, en drie leveranciers (EDS, F-Secure en Stonesoft). Zij werken onder het lu-
dieke motto “You [=de partners] make it, we [= CERN] brake it!”, gezien de bijzon-
der zware belasting van de oplossingen. Heel wat ontwikkelingen ~ ook bijvoor-
beeld inzake grid computing - vinden nadien hun weg naar andere sectoren. In de
periode 2006-2008 wordt de aandacht toegespitst op een ‘platform competence
center’ (voor een optimaal gebruik van multicore systemen), grid-interoperabili-
teit, relationele databases, evenals netwerk- en beveiliging.

Eeninitiatief als ‘openlab’ maakt het bedrijven als Oracle mogelijk om heel realis-
tische productresearch te doen, in multidisciplinaire omgevingen. Het Streams
product om snel grote hoeveelheden data door te sluizen, is een resultaatvan zo'n
aanpak en krijgt belangstelling vanuit de financiéle wereld.

Een partnership voorziet in een langere periode van samenwerking (drie jaar) en
een jaarlijkse investering va nwege de partner in de ordegrootte van 500.000 eu-
ro, in casu voor de financiering van enkele post-doctorale medewerkers die zich
bijvoorbeeld specifiek toeleggen op databaseproblemen in Cern. Daarnaast deta-
cheert het bedrijf ook ingenieurs en experten athankelijk van specifieke noden en
problemen en kan desgewenst hard- en software ter beschikking worden gesteld.
Zo kan Cern niet zelden met pre-beta producten aan de slag gaan (zoals het tes-
tenvan nieuwe processoren op simulatoren, nogvaor een eerste siliciumversie be-
schikbaar is).
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In March 1989, Tim Berners-Lee submitted a proposal for an information
management system to his boss, Mike Sendall. 'Vague, but exciting', were the
words that Sendall wrote on the proposal, allowing Berners-Lee to develop what
eventually became known as the World Wide Web.

"l found it frustrating that in those days, there was different information on
different computers, but you had to log on to different computers to get at it. Also,
sometimes you had to learn a different program on each computer,” said Berners-
Lee on his website.

The proposal was originally intended to help scientists working on the big bang
project to keep track of the masses of information they compiled in reports. The
reason we have the web today is only because of the research needs of
physicists at the European Organisation for Nuclear Research, Cern.

But this isn't the only case where the research needs of Cern's scientists have
lead to innovations in web technologies.

In 1987 Cern worked with a US start-up with only 20 employees to develop and
deploy one of the first routers in Europe - the ASM/2-32EM - to act as a firewall
between Cern's public Ethernet and its supercomputer. That company was Cisco.
Today, the company has more than 6,3000 employees.

And the innovations haven't stopped. In 2005, the physics laboratory built the first
working intercontinental 10 Gigabit Ethernet wide area network to process the
large amounts of data from the Large Hadron Collider (LHC) particle accelerator
project. Applications like this are now rising to prominence in areas such as
finance and in banking applications, according to analysts Gartner.

So if the technologies at Cern predicate future commercial trends in internet
technology, what is the department working on at the moment and what could be
next for the public face of the internet? One area is in using database technology
to handle the masses of information generated by its computing grid.

Cern will be using one of the biggest computer grids this summer to pool the
processing power of about 100,000 CPUs worldwide. It will process information at
a rate of 1gbps, said Francois Grey, head of Cern's IT communications team.

"The experiment will produce roughly 15 petabytes (15 million Gbytes) of data a
year - enough to fill 100,000 DVDs," he said.

The constant requirement for as much data processing power as possible led
Cern to become one of the first users of clustering technology, starting in 1996. It
pioneered the use of clusters of low-cost Linux hardware servers working together
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as one large, powerful machine. Cern helped develop software to ensure that the
reliability and virtualisation capabilities of databases could be extended
seamlessly across a cluster of commodity servers, greatly reducing the cost of
high-performance computing.

Cern has also pushed database-clustering technology further to enable a single
database to run across a number of distributed computers. The LCG database
deployment project has set up a worldwide distributed database infrastructure for
LHC.

It will do this using a program called Oracle Streams to capture, filter and
synchronise data stores worldwide.

The software allows users to control what information is put into a stream - the
connection between the primary data capture and its end source/sources - and
will determine how the stream of data flows is routed to nodes worldwide, and to
determine what happens to events in the stream and how the stream terminates.
By specifying the configuration of the elements acting on the stream, a user can
filter and manage data in a more meaningful way.

"The amount of data people are using on the web is only going to grow as pipes
get fatter and connection speeds are ramped up. As the architectures for high-
speed networks are installed, they will only be as good if the underlying
databases are able to deal with gigabytes and maybe even petabytes of data,"
said Grey.

For companies with global operations, keeping mass stores of data synchronised
will be the next challenge, especially as data processing requirements will
increase.

"For us, monitoring the database and streams performance has been key towards
maintaining grid control and in optimising any larger scale set-up,” said Grey.

While the challenges at Cern remain unresolved at present, history would indicate
that synchronising databases across grid set-ups and dealing with petabytes of
data on an annual basis will be a challenge for commercial organisations further
down the line.

And if the work at Cern has shown one thing over time, it has been the willingness
to share the solutions to their problems with the wider world.
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acum, ce va
luna mai

la aceastd datd este ca a tunelul suh:prar
sapat la 100 de metri adancime sub pamant
si care are o circumferinta de 27 de kilo-
metri 53 fie complet functional. Dintr-un
punct al acestui inel

cea a luminii. in
a acestui punct &l
celui mai mare accelerator de
particule se afla Atlas, o masina-
rie metalicd adapostitd in cea
mai mare dintre camerele subte-
rane, cu volumul comparabil cu
cel al catedralei Notre Dame din
Paris. De ce ar vrea cineva sa
ciornea: articule minuscule
(protoni) ntr-o arie atit de
mare? Pentru cd'n acest fel ar fi
recreate conditille imediat ur-
matoare declansarii Big Ba
o0 scard mult mai mic

Panad acum, cercetdrile de
acest fel au [pst duse la capat de
astronomi. Urménd principiul c&
dupd .explozia® initiald univer-
sul se dilatd permanent, teoria
spune ca ar trebui sa observi
corpurile aflate la marginea lui
pentru a afla care este sursa in-
tregil materii din univers. Cel
mal avansat observator direct
ciitre zonele indepartate ale uni-
versului este telescopul Hubble.
Datele primite de la acesta au
ajutat vamenii de stiintd sa afle
compozitia din care era format universul la
400 de milioane de ani dupa Big Bang, mo-
ment relativ apropiat de acest eveniment,
daca ne gandim ca varsta totala a univer-
sului este estimatd la aproximativ 15
miliarde de ani. Pentruintoarceri in timp si
mai extinse e nevoie de un telescop si mai
puternic.

Vestea proasta pentru comunitatea as-
tronomilor este A marginea universului se
depérteazi permanent, ceea ce scade ex-
ponential sansele de a crea un telescop
suficient de periormant s& permita
observalia directf®a marginii universului®
Asa ca fizicienii de la CERN incearcd si
reproducd Tn Elvetia, in conditii de labora-
tor, auspiciile sub care au stat inceputurile

materiei, Cu cat circumferinta inefului tra-
versat de particule este mai mare, cu atét
analiza [izicienilor poate merge
pe de momentul Big Bang De
de laboratoare de mari dimensi i
exista si in Statele Unite - cel al Universi-
tatil Stanford si Fermilab de Ianga Chicago
numit LHC (Large Hadron

.La CERN vom putes primi date des-
pre cum era universul fa 10 la puterea -12
secunde dupa Big Bang. Adica 1 impartit la
un numar cu 12 zerourl secunde”, spune
Markus Nordberg, unul din fizicienii impli-
i si in managementul CERN, dar si ghid
ocazional al complexului. Nordberg pome-
meste numere loarte mici sau colosal de
mari cu aceeasi familiaritate cu care trece
de toate portile high-tech de securitate ce
conduc la liftul cu doar doua butoane care
coboara la Atlas, una din putinele zone
|pazite ale complexului
Atlas, mecanismul prin oc hl‘
i vor putea observa o o in
direct a particulelor care parcurg cei 27 de
kilometri de 14 milioane de ori pe secunda

poate fi privit ca o camera de fotografiat.
Doar ca In loc de cei cativa megapixeli ai
unei camere foto obisnuite, Atlas are mili-
arde de gigapixeli. .Obiectele pe care le ob-
servam aici-au diametrul 10 la -18 metrl,
Acuratelea pe care o [olosim near permite
84 observam cum se schimbd greutatea
muntilor Alpi cand un fulg de zipada cade
pe Mont Blanc*®, spune Nordbes

La momentul coliziunii part-
culelor, cercetatorii de aici vor
pune la Tncercare Tn practica vali-
ditatea unor teorii. Una dintre ele,
en de profesorul scotian Peter
Higgs n 1964, argumenteazi de
ce unele particule au masa si alte-
le nu (de exemplu, fotonii din
care este compusa lumina nu au).
Gisirea asa-numitei .particule a
lui Higgs™ ar rispunde la o in-
trebare aparent banald, dar
neelucidatid pand acum; ce este
masa? Cu atdt mai important cu
cat cei mai multi fizicieni cad de
acord acum ci o L rarte a ma-
sei din univers a disparut inex-
plicabil. Rezultatele experimentu-
lui de aici ar putea contrazice
tearii ale unor fizicieni celebri sau
ar putea la fel de bine genera pre-
mii Nobel pentru altii, pentru ca
forul suedez premiaz doar con-
ceptele teoretice care au fost
validate in practicd.

JDaca crezi in legile fizicil,
atunci ar trebui si fie mult mai
mults masa decdt putem noi ma-
sura. Putem vedea doar 3,5% din
masa universului care ar trebul
5& existe. Asa ca trebuie si ne dam seama
unde e 96,5% din univers? Cumva a dispi-
rut, lar asta e o adevarala problema®, spu-
ne Markus Nordberg. Rezolvarea el ar
putea confirma existenta unei sau a mai
multor notiuni futuristice, ca materia infu-
necatd, energla intunecata si dimensiunile
paralele. Sau lear putea contrazice pe
toate. .Trebuie si gasim particula lui
Higgs. Daci nu o gisim, inseamnd ci ¢ ceva
gresit in legile fizicll pe care le folosim
acum®, explica fizicianul una din mizele
experimentului
/om fi incantati si usu

si gasim

gasim. 5i sunt de acord cu asta. ar fiintr-ade-

»LA CERN VOM PUTEA PRIMI DATE DESPRE CUM ERA UNIVERSUL LA 10 LA PUTEREA
-12 SECUNDE DUPA BIG BANG."

CERN

ccalmid. S

(680 mil. euro) bugetul
CERN pentru 2008

var incitant, dar vom avea probabil niste
probleme in a gasi explicatii, citre guvernele
care ne finanteazd, de ce au investit in ulti-
mii 40 de ani 45 de miliarde de dolari in
CERN®, expune Nordberg, de data aceasta
din postura de gestionar al bugetului.

Sumele cheltuite aicl sunt atit de mari,
it a fost aleas’ o cale indirecta de finan-
tare a proiectului, care si ocoleascd apara-
tul fiscal al Elvetiei, Contributia celor 20 de
state membre (Romania are doar statut de
observator) se realizeaz prin livrarea gra-
tuitd de echipamente sau acoperirea cos-
turilor de salarizare pentru fizicienii fieca-
rei tiri (jumatate din bugetul de aproxi-
mativ un miliard de dolari pentru anul
acesta reprezintd salarii). De exemplu
structura metalicd a detectorulul Atlas a
fost realiz Marea Britanie si livrata di-
rect .la usa® CERN. O alti componentd, un
calorimetru de dimensiuni foarte mari. a
fost livrat elveticnilor de Komania Con-
form oficialilor CERN. contributia tarii
noastre in acest proiect a fost anul trecut
de aproximativ 700,000 de franci elvetieni
(circa 425.000 euro). lar acest calorimetry,
un instrument care va misura energia
degajata in timpul experimentului din mai,
are cea mai marc pondere [inanciard in
cadrul sprijinului oferit de Romania. O alti
componentd importantd o reprezintd cei

ECUATIE CU DOUA CUNOSCUTE

16 doctori in fizica de la Institutul National
de Fizicd Horla Hulubei care lucreazi din
Geneva la acest proiect. Alti peste 70 de
fizicieni si ingineri asistd din Romania si
sunt activ implicati cercetirile de la
CERN. Dar exista presiuni din parfea unor
state - s5i Marea Britanic e probabil expo-
nentul lor - de a reduce sau chiar taia
complet bugetul experimentului LHC.

Anul trecut, la 14 decembrie, delegatia
britanica s+ abtinut de la votul unel (nof)
cresteri de buget la CERN. Reprezentantii
Londrel si-au motivat alegerea prin faptul ca
o crestere de buget in Elvetia ar ducela pier-
deri de locuri de munca pentru [izicieni ori-
unde I alta parte a lumii, datorita faptului
€& ar antrena si mai multe persoane in pro-
iect. Cu citeva zile inainte, Anglia isi anunta
retragerea sprijinului financiar pentru Inter-
national Linear Collider (ILC), un proiect si-
milar de 8 miliarde de dolari, in Statele Uni-
te. De fapt, chiar si Congresul american.
dezbate oportunitatea finantérii ILC.

Totusi, votul pentru cresterea bugetu-
lui Ia CERN a fost pozitiv. Poate si datoritd
faptulii ¢, istoric vorbind, investitiile in
complex sunt practic deja recuperate. Tn
1989, Tim Bernerslee a inventat .world
wide weh”, modalitatea prin care sunt inter-
conectate toate documentele ce compun
internetul. Pulem spune ci suma im
titlor in CERN e neglijabila daca ne gandim
i aici am inventat web-ul. Industria web,
incluzénd tot internetul sl toale tranzactiile
din spate, inseamna 200 de miliarde de
dolari anual®, spune reprezentantul CERN,
referindu-se la industria echipamentelor
hardware pentru companiile care ofera
servicli de acces internet,

# Cand scopul este s ciocnesti particule ia viteza fuminil de 14 milicane de ori pe secunds,
analizand totul prin 200 de milioane de senzori diferli, cantitatea de date génerata este
colosald. Pentru exactitate, 1 petabyte de informatii pe secunds, suficient cat s3 epuizezi la
propriu un munte de DVD-uri pe secundd. Si daca problema memordii acestor dale este
rezoivata prinir-0 imensa refea de calculatoare (grid computing, tehnologie folositd si da
Google), sarcina de a ,indosaria® intr-a baza de date aceste informatii pentru a fi apol

analizate este chiar mai dificila.

® Organizarea datelor generate astfel incat s3 poata fi gésit ou exactitate un anumit rezuitat al
experimentului e realizatd de software-ul Oracle. Gompania pune la dispozitie gratuit
programele pe care le produce, jar fizicienii de la CERN le utilizeaza conform principiulul .you
make it. we break it*, spune Wolfgang von Ruden, CI0 al CERN. Folosirea bazelor de date
Oracle Tnir-un mediu extrem de solicitant aduce companiei date importante despre dezvoitari
viitoare, pentru cerintele mediului de afaceri de peste 10 ani. ,E ca si cum am avea in GERN
un laborator axternalizet de R&D", spune Sergio Giacoletio, vicepresedinte executiv al Oracle

pentru Europa, Orientul Mijlociu si Afca.

In primévara acestui an,
undeva in Alpii Elvetiei are
loc un experiment stiintific
international, care ar
trebui sa risipeasca multe
din semnele de intrebare
asupra originilor
universului. Si daca e
prematura catalogarea- lui
ca fiind cel mai important,
e cu siguranta cel mai
costisitor.

_de Bogdan PENCEA, Geneva

ran, se afld complexul CERN (Coi

Européen pour la Recherche Nucl
aire), cel mai mare laborator stiintific i
lume si unul dintre cel mai putin pazite.
Grupuri de turisti vin zilnic sa viziteze seg-
mente ale complexului, in mare parte des-
chise publicului, plecand cu suveniruri, ca
tricourile inscriptionate cu adresa primu-
Iui site web din lume - nascut aici - sau
sepci pe care scrie Big Bang; unul dintre
subiectele cercetirilor de acum. Intreba-
rea de ce a fost ales acest loc pentru cons-
truirea acum 50 de ani a celui mai mare
laborator de cercetéri nucleare, initial o in-
vestitic a doar 12 state, nu-5i mal are rostul
odatd ajuns in acest colt din linistita, dar
mai ales neutra Flvetie. Aici, seria anecdo-
telor cu cei trei cercetitori de nationalitati
diferite gi-ar gasi variante in toate combi-
natiile posibile. CERN are 2,600 de angajafi
permanenti, iar aproape 8.000 de oameni
de stiinta si ingineri din 80 de tari, inclusiv
din Romania, adicd jumatate din comuni-
tatea celor care studiaza fizica particule-
lor, lucreaza la experimente din cadrul
acestul institut.

~
I n apropicrea Genevel, la 100 m in uuht&

d?ﬂ;,




inefa 25. rocznica wspolpracy
firmy Oracle z Europejskg

Organizacjg Badan Jadrowych. Z te
okazji w siedzibie CERN w Genewie
odbwylo sie urcczyste spotkanie na-
ukowcow | przedstawicieli Cracle’a
z dziennikarzami.

Spotkanie bylo okazjg do podsumo-
wania wspdinych osiggniec

i korzysci, jakie pojawity na przesize
ni wieloletniej kooperacii osrodka
naukowego z costawcy technologii
IT. Naukowcy wskazywali na bardzo
przydatne narzedria Oracle’a do
zbierania i porzadkowania danych,
ktdre umeczliwiajg przeprowadzanie

25 lat wspotpracy
Oracle'a z CERN

duzych, ogéinoswiatowych projektow
badawczych. Z kolei przedstawiciele
Oracle’a ujawnili, Ze rozwiazania
opracowywans specjalnie dla placé-
wek naukowych wykorzystywane 55
péZnie] do budowy nowych i udo-
skonalania istriejacych juz narzed=
informatycznych, stosowanych np.

w medycynie cZy biznesie.

Oracle wspiera CERN zardwno przy
realizowaniu projektéw badawczych,
2k i w jego codzienmym funkcjono-
waniu. Kilka lat temu w CERN zosta
wdrozony Oracle Workflow, kitry
umaziiwia sprammna organizacie pracy
instytut
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Spotkanie byio okazja
do podsumowania
korzysci ze wspolpracy
CERN i1 Oracle'a.

Obecnie Oracle wspigra CERN

W przeprowadzeniu eksperymentu,

w Kionym beda uczestniczyd naukow-
cy z catego Swiata. W tym celu zosta:
ta utworzona sied w tschnologli grid
computing, dzieki ktdrej dziesigtki
tysiecy komputerdw z osrodkdw ba-
dawczych na calyrn Swiecie zosiang
potgczone w jeden Zespdl. ¢ TG
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