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Article Summaries 

L’Agefi – February 7th 2008 

Oracle célèbre son anniversaire sur fond de physique 
quantique 
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 8th 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 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. 
  

Sabah – February 9th and 10th 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 12th 2008 

Tiedejohtajat kaipaavat riskiä 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 Rüden are quoted. 
 

Teknisk Ukeblad – February 20th 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 21st 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 22nd 2008 

Oracle accélère 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 26th 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 27th 2008 
(still awaiting full summary) 
 

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



 Teleinfo – February 25th 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 



oRActE

Oade célébre son anniversaire
sUr fond de physique quantique
Le géant mondial des logiciels s'est renclu hier au CERN pour

souligner la nécessité des liens entre science fondamentale et appliquée.

PIERRE-YVES FREI
AGENEVE

Etrange 4e voir débarquer le
staffd' Oracle Europe, Afrique et
Moyen-Orent au CERN hier ma-
tin. Quoiqie, àyregarder de plus
pres, l'association n'ait rien d'in-
congru. Sèrgio Giacoletto, vice-

leurs rappelé plusieurs fois lors
de son intervention devant un
parterre d'invités. <<L'innovation
pour Oracle ne peut s'envisager
autremept que par la collabora-
tion. Ce1le que nous entretenons
avec ce centre mondial de la phy-
sique desparticuIes est essen-
tielle pout nous. C'est non seu-
lement dela transdisciplinarité,
mais égalment des ponts que
nousjetons entre recherche fon-
damentae et recherche appli-
quée, que naissent les idées d'au-
jourd'hui, et les réalisations de
demain.>>
Le geant arnéricain des logiciels,
fort de 74J000 employés et d'un
chiffre d'affaires en 2007 de 18
milliards 4e dollars, fete cette an-
née ces trnte ans d'existence.
Mais c'est 4in double anniversaire
puisqu'il ompte aussi 25 ans de
collaboration étroite avec le
CERN. Et cela notamment au tra-
vers de 1'Openlab du centre de re-
cherche qui futmis sur pied pour
tester les produits les plus avan-
cés de partenaires industriels

dans le domaine des technolo-
gies de l'inforination (IT). Et le
vice-président d'Oracle d'aj outer:

actif
dans ce qui se fait de plus fonda-
mental en matière de science, ses
besoins techniques sont tout a
fait particuliers et originaux. Ce
qui représente pour bus, par-
tenaire industriel, un défi uni-
que pour apporter des solutions
qui aurontpeut-être unjour des
retombées économiques. Nous
savons que si l'une de nos tech-
nologies résiste aux exigences de
ce laboratoire, elle a un avenir.>

Des détecteurs pour tutoyer
Les debuts de Uunivers

Reste que l'on peut se demander
comment une société comme
Oracle contribue a l'essor de la
physique des particules. Car le
CERN, et ce depuis plus de cm-
quante ans, se concentre sur une
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
l'univers quelques fractions de
seconde apres le Big Bang. Ce que
l'on oublie, c'est que tousles évé-
nements qui se déroulent lors de
ces experiences exigent d'être

non seulement détectés, mais
égalementrecensés et traités. En-
tre alors en scene l'informatique,
sans laquelle nell 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 invites des exi-
gences du CERN en matière de
calcul. Et quoi de mieux que de
leurprésenterAtlas? Ce dernier
est l'un des quatre détecteurs
places sur le chemin du nouvel
accélérateur du CERN, le LHC,
qui, avec ses 27 kilomètres de cir-
conference, clevrait entrer en
fonction cet été. <<Il fautvoir ces
détecteurs comme des microsco-
pes. Or la logique veut que plus
petit est l'objet que l'on veut ob-
server, plus gros doit être l'ins-
trument utilisé.>
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Deux cents centres
de catcutmis en réseau --

Du coup, Altas est un géant: 46
metres de long, 25 metres de
haut, pour un poids total de
7000 tomes et un ensemble de
20 millions de pièces détachées.
<Grâce 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-
les une masse et d'autres pas? De
quelle nature sont les 96,5% de
Ia matière de l'univers qui
échappe a l'observation des té-
lescopes?Est-il possible que l'uni-
vers soit constitué de plus de
quatre dimensions?>>

Des questions qui donnent lever-
tige. Mais c'est a l'image de ce
CERN qui collectionne les super-
latifs. Ce ne sont pas moms de 40
millions de collisions entre par-
ticules qui se produiront a cha-
que seconde dans chacune des
experiences, genérant un flot
d'information gigantesque. Mar-
kus Nordberg choisit la méta-
phore pour l'illustrer: Chaque
seconde, c'est un pétabyte d'in-
formation qui sortira d'Atlas. Si
on devait mettre celle-ci sur des
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
imagine une solution baptisée

GMD. Il s'agit d'une mise en ré-
seau de deux cents centres de
calcul dispatches dans le monde
entier, explique Wolfgang von
Rüden, responsable de départe-
ment IT au CERN. Relies entre
euxpar des lignes a très haut de-
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. Grace a cela, nous
avons toutes les chances de réa-
user de très grandes découvertes
pour la physique.>>

[pyfrei!agefi.com}
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ComputerWeekly.com

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 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 >> 

Author: John-Paul Kamath Posted: 08:00 08 Feb 2008
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Microsoft Windows Server 2008: an expert view  
Microsoft Windows Server 2008 is the long-awaited update to Microsoft’s Windows 
Server family of products.  
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The clippings of the article on Sabah daily website: 
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T&T Cern, Sveitsi – Tuotekehityksen keksinnöt 
pitäisi saada Euroopassa nopeammin 
markkinoille, esittivät tietokantayhtiö Oraclen 
Euroopan toimintojen johtaja Sergio Giacoletto 
ja Mario Campolargo Euroopan komissiosta 
viime viikolla Cernissä.  

Puhujien mukaan yritysten ja 
tutkimuslaitosten asiakkaiden tulisi osallistua 
enemmän tutkimuksen soveltavaan 
vaiheeseen, jotta tieteellisten tulosten ja 
kaupan väliin ei jäisi aukkoa. ”On liian paljon 
insinöörejä, jotka tekevät jotakin hyödyllistä, 
mutta joilla ei ole mitään käsitystä keksinnön 
kaupallistamisesta”, Giacoletto suomi.  

Hän toivoi myös, että mallia otettaisiin 
Yhdysvalloista. ”Monet teknisesti taitavat 
ihmiset lähtevät Euroopasta Amerikkaan, 
jäävät sinne ja perustavat firman – 
esimerkkinä Google”, hän kuvaili ongelmaa.  

Giacoletto kuitenkin huomautti, että hyvä 
markkinavainu ei ole perustutkimuksen 
vihollinen. ”Täytyy olla tilaa ja rahaa kokeilla 
vapaasti, vaikka nykyisin maailmassa ei ole kovin montaa isoa yritystä, joka tekisi aivan 
puhdasta tutkimusta.”  

Tehostetaa pitää myös tutkimuksen omia tapoja  

Cernin it-johtaja Wolfgang von Rüden oli samaa mieltä. ”Jos t&k-rahasta 100 prosenttia 
tuottaa voittoa, ei ole otettu riittävää riskiä. Jos taas tuotto on nolla, se on varojen 
haaskausta.”  

Von Rüden näki paljon tehostamisen varaa myös tutkimusmaailman omissa käytännöissä. 
Esimerkiksi hän otti oman suojattinsa Cernin, joka lähettää kokeidensa datan useisiin 
tutkimuskeskuksiin ympäri maailman.  

”Tälläisissä tilanteissa informaatiolle 
tarvittaisiin korkeampaa abstraktiotasoa. 
Usein ammattilaisetkaan eivät tiedä, mitä 
lukemat tarkoittavat, jos eivät ole 
työskennelleet juuri kyseisen aiheen ja 
laitteen parissa”, von Rüden harmitteli.  

”Eihän valokuvaakaan katsoessa tarvitse 
kysyä, minkä merkkisellä kameralla se on 
otettu, jotta sisällön voisi ymmärtää.”  

Viime viikon keskiviikkona järjestetty tilaisuus 
oli Oraclen ja hiukkaskiihdytinlaboratorio 
Cernin yhteinen. Oracle on toimittanut 
tietokantoja Cernille tällä hetkellä 25 vuotta.  

Cernin uusi kiihdytin LHC (large hadron 
collider) valmistunee tämän vuoden 
heinäkuussa, ja se tuottaa tallennettavaa 
tietoa moninkertaisen suodatuksenkin jälkeen kymmeniä petatavuja vuodessa. Toistaiseksi 
vuodella myöhästyneen projektin hinta on noin 3 miljardia euroa.  

KOKOUS CERNISSÄ [Tuomas Kangasniemi, Tekniikka ja Talous, 12.02.2008]

Tiedejohtajat kaipaavat riskiä ja markkinavainua tutkimukseen

 
Sergio Giacoletto. 

[Kuva: Tuomas Kangasniemi]

 
Wolfgang von Rüden. 

[Kuva: Tuomas Kangasniemi]
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Tekniikka & Talous kertoo Cernin LHC-kiihdyttimen tekniikasta ja tietotekniikasta 
lähiviikkoina.  
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Snart testes tidsmaskinen 
Kanskje får vi allerede i år svar på fundamentale spørsmål om universet fra 
verdens største instrument. 

Til sommeren er alt klart for de første forsøkene i 
den nye akseleratorringen ved Cern i utkanten av 
Genève. Etter over ti års arbeid skal de første 
protonskyene sendes mot hverandre med en 
svimlende hastighet; over 99,999999 prosent av 
lyshastigheten. Når de motgående skyene møtes, 
vil noen protoner smelle i hverandre. Resultatet er 
en situasjon lik den da verden var veldig ung. Med 
veldig menes da verden var et 10-10-dels sekund.  

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

 
ENORMT INSTRUMENT: I dag er det ikke lett å få øye på dimensjonene til det 
enorme Atlasinstrumentet, men da det ble montert høsten 2005, var dimensjonene 
åpenlyse. 
Foto: Cern 
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Odd R. Valmot  
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Gigantisk datamengde 
I dagens internettbaserte verden snakkes det 
ofte om hvor mye mer data vi genererer pr. 
år. Internett kan bare gå hjem å legge seg i 
forhold til hva som produseres av Atlas-
detektoren. I hver av de 100 millioner 
kanalene som kommer ut av detektoren blir 
det tatt 40 millioner målinger. Hvert 
sekund!  

Det er selvfølgelig så ufattelig mye at det 
knapt ville vært mulig å behandle en slik 
datastrøm. Derfor brukes 2000 CPU-er til å 
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magnetene er de 1232 15 m lange dipolmagnetene 
som holder partiklene i bane rundt LHC. Det er i 
disse rørene protonene akselereres opp til den 
enorme hastigheten.  

Når protonstrålen er akselerert, består den av skyer 
av protoner med 7,5 meters mellomrom. I 
topphastighet går strålen rundt ringen 11 000 
ganger hvert sekund. Hver protonsky består 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 være alt for energikrevende å skape det 
kraftige magnetfeltet med konvensjonell teknikk. 
Derfor blir magnetene kjølt ned til 1,9 grader 
Kelvin slik at strømlederne blir superledende og 
nesten ikke møter motstand. Denne temperaturen 
er kaldere enn i det ytre rom. Kjøleanlegget ved 
LHC er åtte ganger større enn noe annet i verden.  

For at protonstrålene skal bevege seg uhindret 
beveger de seg i vakuum. Innsiden av ringen i 
LHC er det tommeste stedet i solsystemet vårt. Når 
strålene farer rundt i ringen, har de en energi som tilsvarer den kjemiske energien i 80 kg TNT.  

Atlas  
Det eksperimentet det knytter seg størst interesse til i LHC er Atlas-detektoren. Det meste rundt 
Atlas er ekstremt, og det må det være for å 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.  

I detektorens indre ledes de to protonstrålene sammen og kolliderer. Skjønt, på 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 ønsker å måle eksistensen av.  

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

Jakten på det ukjente  
Det er flere ting forskerne ved Cern håper å få ut av forsøkene 
fra sommeren.  
Den forståelse 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 på den såkalte 
Higgspartikkelen som kan forklare dette, er derfor viktig. Hittil har ingen sett snurten av denne 

redusere datamengden i sanntid. Til 
sammen vil rundt en milliard protoner 
kollidere hvert sekund, og resultatet fanges 
opp av de 40 millioner målingene. De aller 
færreste av dem inneholder interessant 
informasjon,. Derfor blir antallet redusert til 
rundt 200 i sanntid. Og det er de som 
inneholder informasjon det er verdt å se 
nærmere på.  

På tross av alle knepene som brukes for å 
redusere datamengden blir det enorme 
mengder. Til sammen lagres en mengde 
som tilsvarer 20 000 meter med CD-er lagt 
oppå hverandre hvert år.  

For å prosessere alle disse dataene har Cern 
bygget opp et gridsystem av 200 datasentre 
via 15 hovedfordelingsentre over hele 
verden og datastrømmen distribueres rundt 
til disse. Bare 15 prosent av dataene 
behandles ved Cern. Gridløsningen er en 
veldig billig måte å behandle data på fordi 
den utnytter ledig kapasitet på eksisterende 
datamaskiner.  
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partikkelen, men stemmer teorien, skal LHC være kraftig nok til at vi kan måle den for første gang. 
Hvert 100. sekund vil det kunne oppstå en slik partikkel.  

Forskerne håper også å få bevis for de såkalte 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 å belyse teoriene rundt den såkalte mørke 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 må til for å forklare det hele.  
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ComputerWeekly.com

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.  

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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