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‘Adeleg Xpnong

e To napdv eknaideutikd UNKO undkeiral oe adeleg xpnong Creative
Commons.

e [1a eknaideutikd UAIKS, Onwg €IKOVEG, Mou unokeiral oe AANOU TUMoU
dadelag xprnong, N Adeia xprnong avaQEPETal PNTWG.

@00
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Xpnuaroddétnon

e To napdv eknaideutikd UAIKO éxel avanTuxBei ota nAdiocia Tou
eknaideutikoU €pyou Tou didAaockovTa.

e To épyo «Avoiktd Akadnuaikd MaBripara oro Mavenoripio
Narp@v» éxel xpnuUaTodoTHoe! JAVOo TN avadiaudPPwWon Tou
eKnaldeuTIKoU UNIKOU.

e To €pyo uhonoleital oto NAaicio Tou EnixelpnoiakoU MpoypduuaTog
«Eknaideuon kai Aia Biou MdBnon» kal cuyxpnuarodoreital and 1y
Eupwnaikny ‘Evwon (Eupwnaikd Koivwvikd Taueio) kal and eBvikoug
nopouG.

ENIXEIPHIIAKO MPOTPAMMA

L EKMAIAEYEH KAl AIA BIOY MAGHEH 2 EXNA

: : £rEVOYN GTNV UoLVWwVid. TNE YVIOT: 2007'2013
* ok = T

YNOYPTEIO NAIAEIAL & BPHEKEYMATON, NOAITIEMOY & ABAHTIEMOY  EvPanaiko KOINANIKO TAMEID

Evpwnaiki Evwon EIAIKH YNHPEXIIA AIAXEIPIZHZ

Eopumolis Kowuns Taptlo s, 1 ouyxenuaToBéTon Trc EXAGGaG Kar T Evpumalicic Evwong
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Ykonog Evémnrag

e Ti eival o Emotnuovikdg YrnoAoyiopog (EY)
e [ari aoxohouUpacrte ue Tov EY:

e Ti eival YnoAoyioTikoi Mupriveg; Moid eival Ta BAacikd npoBAnUaTa NG
aPIBUNTIKAG YPAUUIKNG GAYERPAG.
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Mepiexdueva

@ T kaMari EY;

© CSE kai poviéna
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Ta udénua .... oe 3 Adyia

Tl

MATI

nox

O EY aoxoleital pe Bacikd Béuara nou apopoUv otV avantuén
Kal oTNV anodoTIKrA XPrOoN UMOAOYIOTIKWY €pYAAEiwV nou BonBouv
OTNV MNPAKTIKA XENoN TWV JABNUATIKWY JOVIEAWY TNG EMICTAKNG KAl
NG TEXVOAOYIAG.

Mpoo@épel TIC BACIKES YVWOEIG YIA To oxedliaoud kai TNV
uAonoinon AoyiouikoU yia arnodoTikoUs uroAoyiououg (ue
MUPIASEG EQPAPHOYEG, ONWG OE NPOCOUOIVCEIG 0T oxediacn
KUKAWPATWV, OTOUG OIKOVOPETPIKOUG UMOAOYIOUoUG, OTNV
1I€PAPXNCN IGTOCENIDWYV Kal OTNV avAKTnon NAnpo@opiag and 1o
Web).

Avanriooertal 1o urndBadpo yia Tov oxedIaoud anodoTIKWY
MEOYPAUUATWY YIa CUYXPOVEG APXITEKTOVIKEG H/Y yia onuavtika
UMOAOVIOTIKA MPOoBAAUATA HEYANNG KNIMAKAG. AopeiTal HECW TwV
HoVTEAWV (KUPIWG UrnoAoyIoTkoU & apiBunTikou, dIakpItd HOVIEAO
€V CUVTOWIQ) Kal OTN Xpnon Toug yia TV NpdBAen enidoong kai
OQPANUATOC GE UNMOAOYICHUOUG.
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O Eniotnuovikég Ynohoyiopog otnpietal oty npdodo nou éxel yivel oe
NoAAOUG TOUEIG OTNV ENIOTANN Kal TExvoAoyia Twv H/Y, énwg:

@ [papuikn ‘ANyeBpa

@ ApiBuntikry Avdiuon kai MepiBdAovia YAoroinong

@ APXITEKTOVIKN) YIOAOYIOTWV

@ Bewpia ANyopIiBuUwWV Kkal Aopég Aedouévwv

MapdAANAN Enetepyacia, MapdAnAol AAySpiBuol

kal ennpedlel KataAuTIKA NAPA NOAEG EPAPUOYES
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EXKAGIEIT KAEIAAFIOMOT

Ap18untikég Mé8oboi
He o MATLAB
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“New"” methodolog

theory

computation
«wscience in silico»

W

& TMHYN -
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Fari; Mepikég andyeig

‘Anon «MaBnuarkwv» (Rheinboldt report’84)

... use of modern computers ... has led to the inescapable conclusion that a
third branch of scientific methodology has been created. It is now widely
acknowledged that, along with the fraditional theoretical and experimental
methodologies, advanced work in all areas of science and technology has
come to rely critically on the computational approach.

‘Anoyn «Ducikwv» (Atlee Jackson’95)

... computer experiments can both be a two-way bridge between Physical
Experiments and Mathematical Models, as well as an independent source of
physical understanding. Such experiments have a mind-bending potential for
future explorations of nature’s secrets, which is only vaguely recognized today.
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‘Anoyn Twv Computational Scientists (Alpern & Carter’'94)

... dramatic increases in computing power are necessary but insufficient to
making high-performance computing a reality. Necessary is also the
construction of a large body of applications capable of using that

computational power effectively.

Experiments prohibited
or impossible

m
hysics
i . " Experiments difficult

o T F
to Instriment

Scientific

\Sﬁmufaﬂon

e

Experimants
hazardous

Experimanis

Expariments
axpensive

conlroversial

Figure 2. Practical strains en experimentation that invite simulation as a peer modality of scientific
investigation.
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MNari;

Today, to Out-Compute is to Out-Compete

SPECIAL STUDY

A Strategic Agenda for European Leadership in
Supercomputing: HPC 2020 — IDC Final Report of the HPC
Study for the DG Information Society of the European
Commission

Ear C. Joseph, Ph.D Steve Conway
Chris Ingle Gabriella Cattaneo
Cyril Meunier Nathaniel Martinez
IDC OPINION

This is the Strategic Agenda Report (Deliverable D3) of the study "Development of a
Supercomputing Strategy in Europe” by IDC EMEA, the multinational market research
and consulting company specialized in ICT markets, on behalf of DG Information
Society and Media of the European Commission.

This report presents the results of WP3 — Strategic Agenda. The recommendations
in this report are by IDC. We thank the Technical Strategic Committee contributors for

11/39
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EPFL > SB > SMA > IACS > CMCS

Alinghi Team, Defender of the America's Cup {more}, and of Selar Impulse {moare, [pic ]}

Euotpdrniog FraMénoulog ©  (TMHYT,

Defender of the 32nd America's Cup

Challenger of the 31st America's Cup

Valencia (Spain), July 3rd, 2007 - Alinghi, the Defender of the
America's Cup wins the 32nd America's Cup with a 5-2 victory over
the Challenger Emirates Tearn New Zealand atthe end of a 2 second
win in the deciding seventh race. CMCS has supported the Alinghi
Design Team in the optimization of the boat performances using

advanced numerical tools for CFD and fluid-structure interaction
fraad moral

MNarpwv)

Auckland (New Zealand), March 2nd, 2003 - Alinghi, the Swiss
Challenger of the America's Cup from the Société Nautique de
Geneve becomes the first European team to win the America's Cup
after a 5-0 score against the Defender, Team New Zealand. CMCS
has carried out the numerical simulations for the hydrodynamic and
aerodynamic flows around hull, sails and appendages (read more
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ir:rechnology powers F1 Williams team

|8y Monise Durrani
Click On, BBC Radio 4

More than 1,000 parameters are measured every second
during a wind tunnel test, and that information is used by
aerodynamicists to understand the effects of very small
changes to the car's design

Increasingly, this physical testing of cars is being
complementad by computer simulations,

"This move to a virtual environment is really the big change
that is happening in aerodynamics,” said Mr Burns.

Computer analysis B

Computer analysis known as Computational An equivalent piece of ;ﬁ‘l'_‘“‘;__‘“\i_“: I‘_‘;'I‘PJ"_": Mgt
(CFD) allows the team to wisualise the airflo equipment could be used to run ',,_,73‘,__, & picic
a small bank (not just one

branch, but a whole bank),

The Williams Formula 1 car in action in

As the Formula One world waits t He caid: *In wind tunnel tests or track tests

's title, behind the scenes whare the air is going or where the pressure

modelling and testing the cars wi It ranks in the top several hundred most powerful

tracks next year. "But with CFD you can actually look at the » cupercomputers in the world, according to wiliams. But its
being generated by items on the car or the ewact capacity is a closely guarded sacrat,

Every millimetre of an F1 car is desit you get at various parts of the car.”

aerodynamics, and underpinning tha "It's always interesting for other teams to know what their

incredible amount of technalogy. This year Williams has invested in a new suf rivals are doing in terms of software configurations or exact
enables them to run computer simulations m number of processors, so we try not to broadcast them too

Alex Bums, chief operating officer at the past, much" explainad Mr Burns

said the two wind tunnels at their h

urrently being used to model Eext 1 & simulation which three years He thinks that supercomputers will play an ever-more
ago took three days to important role in designing the F1 cars of the future
complate can now ha done in
four hours. "we're seeing this steady march to a virtual world. There are
regulation changes which are reducing the amount of track

The supercomputer itself fils a testing that we can do, there are limitations in terns of
room. It is made up of banks budgat as to what we can buy to do physical testing
and banks of servers, all with
multiple processors. 'Physical test’

"Historically the computers were used to validate the physical
test routines.”

He added: "In the future the computers will do most of the

3 I MH I n _ work, and the physical tests will be used to validate the

output from the computers,”

Euotpdrniog FaMénoulog ©  (TMHYT, M. Marpwv) 29 YermepBpiou
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Avakoivwon népuai T€Tola eroxn ...

RESEARCH NEWS

Computational chemistry wins Nobel Prize
9 October 2013
o Tweet | 1

Computer modelling of molecules has gained the Nobel Prize in Chemistry for
2013. According to the official citation, the three Nobellists - Martin Karplus of
the Université de Strasbourg, France and Harvard University, USA; Michael Levitt
of Stanford University School of Medicine, Stanford, USA; and Arieh Warshel of
the University of Southern California, Los Angeles, USA - received the award ‘for
the development of multi-scale models for complex chemical systems’,

Karplus, Levitt, and Warshel developed a way of modelling complex molecules by
using approximations from Newtonian physics alongside quantum chemistry
calculations. The strength of classical physics was that calculations were simple
and could be used to model really large molecules. However, it offered no way
to simulate chemical reactions. But calculations of chemical reactions, using
guantum mechanics, required enormous computing power and could therefare
only be carried out for small molecules.

To 2014; Avapovn wg 7/10 (Duoikr)), 8/10 (Xnueia), 13/10 (Oikovouikeg Enmomueg)

14/ 39
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http://www.nobelprize.org/

Mepikr avayvwon and

KUNGL.

Multiscale models for Complex Chemical Systems

The Nobel Prize in Chemistry 2013 has been awarded to Martin Karplus, Michael Levitt
and Arieh Warshel for development of multiscale models of complex chemical systems.

Background
Chemistry and Biochemistry have developed very rapidly during the last 50 years. This applies
to all parts of the fields, but the development of Biochemistry is perhaps the most striking one.
In the first half of these 50 years the determination of protein structure was perhaps the field
where the largest efforts were spent and the largest progress was made. The standard methods
to analyse the structure of proteins are X-ray crystallography of erystals or analysing the spin —
spin couplings obtained from NMR-spectroscopy. What is perhaps less well known is that in the
computer programs that are used to analyse the diffraction pattern from an X-ray investigation
or the spin-spin couplings obtained from a NMR experiment there is hidden a computer code
that calculates the energy of the considered structure based on empirically and theoretically

b dp ials describing the i i hetweeutheatommthesystem The reason for
this is that there is not enough experi 1 inf to uniquely determine the structure of
the studied system. This is just one of the aspeets of how computers and theoretical models have
become essential tools for the experimental chemist.

Euotpdrniog FaAénourog €  (TMHYM

MNarpwv)
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http://www.nobelprize.org/nobel_prizes/chemistry/laureates/2013/advanced-chemistryprize2013.pdf

Mepikr avayvwon and

... quantum chemical methods can be used for the study of chemical
reactions where molecules are formed and destroyed, but they are
very demanding with respect fo computer time and sforage and only
smaller systems can be handled...

... The prize focuses on how to evaluate the variation in the energy of the
real system in a accurate and efficient way for systems where relatively large
geometry changes or changes in electronic configuration in a smaller part of
the studied system is strongly coupled fo a surrounding that is only weakly
perturbed. One way (...) is to develop an efficient computer code based on
the Schrédinger equation that makes it possible to handle systems of the size
that is required. The Car-Parrinello approach is the leading strategy along this
line. It is however still too demanding with respect to computer resources to
be able to handle the large systems necessary for biomolecular modelling or
extended supra-molecular systems with the required accuracy ...

Euotpdrniog FaMénoulog € (TMHYT, M. Marpwv) 29 YemmepBpiou 2014 16 /39
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Kdanolol eival KaxUnronrol

41. THE COMPUTER: R OF SCIENCE
AND THREAT TO MANKIND (1980/1982)

ComTENTS
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... kal dANol avTidpouv duvauika !

= SATURDAY
e

s BAYIS o he CONSFIRA

Euotpdrniog FaAénourog € (TMHYTT, M. Marpwv) 29 YemmepBpiou 2014 18 /39




Ti eival o Emotnuovikdg YnoAoyioudg ;

(Golub & Ortega (

H cuMoyn Twv epyaleinwv, TEXVIKWV KAl BEwPIWY MOU €ival anapaitTa yia v
€niAucn o€ UMOAOYIOTH TwV JABNUATIKWY HOVIEAWY TV MNPORANUATWY Mou
napoucidovral TNV EMNICTAKN KAl GTNV TEXVOAOYia.

Ag ouykparmooupe: O oxedlaoudg, N avAantugn, Kai n arnodoTIKr) Xpron
UMOAOVIOTIKWV €PYAAEIWV Mou BonBoUv GTNV NPAKTIKA XPNoN TwV JABNUATIKWY
MOVTEAWY TNG EMICTAWING KAl TNG TEXVOAOYIAG.

(Pironneau ( ))

O1 AéEeIG «emIoTNUOVIKOS UMNOAOYICUOG» dNAWVOUV onolodrnote UroAoyIoud nou
eival xpNoigog otnv Emotun... H ppdon «ENICTNUOVIKOG YNOAOYICHOG»
ava@EépeTal GUVNBWG OTIG APIBUNTIKEG MPOCOUOIWCEIS MOU XPNGIKONOoIoUV Ol
uNXxavikoi (BEATIOTOMNoINCN OXAUATOG AEPOCKAPWY, BEUATA NUPNVIKNG
Ac@AA€Iag, ... ) 1 ol PUGCIKOI (MPdYvwon Kaipou, udAuvon, ...)
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‘Evag ot1dxo¢ €ival MOAU CUYKEKPIUEVOG

E. A Byron Lovelase
1815-1852

Charles Babbage
1791-1871

= e gre interested in the design,
development and effective use of
computational tools that help in the
praciical use of mathematical
models in Science and
Engineering.

B Getthere fast . Speed

* Without u:rashlng SEEITE equations —equations —equations ...

= Smallcost L sairEtier than RR
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Kanoiol 1o dNAwVouV eupanikd !

€« C | [} arxiv.org/abs/07

19.4024 e

%fa Cornell University
) Library

arXiv.org > physics > arXiv:0709.4024

Physics > Popular Physics

Shut up and calculate

Max Tegmark (MIT)
(Submitted on 25 Sep 2007)

| advocate an extreme "shut-up-and-calculate” approach fo physics.
where our external physical reality is assumed fo be purely mathematical.
This brief essay motivates this "it's all just equations" assumption and
discusses its implications.

Comments: This is the "director's cut” version of the September 15 2007 New
Scientist cover stary. For references, see the "full strength” version at
arXiv:0704.0646
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Evilapépouv duwg kal Ta anoteAécuaral

10°-10-10°+20 =
10°+20-10°-10 =
—104+20—-10°%+10®° =
10° -10°+20-10 =
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Evilapépouv duwg kal Ta anoteAécuaral

102 -10-10°4+20 = 20
10°+20—-10°-10 = —10
—-104+20-102+10° = 0
109 -10°4+20-10 = 10
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... N aloniotia Toug NpPénel va eAéyxetal e§ovUxIoTIKA !

i

Patriot missile failure, 1991 Explosion of Ariane 5, 1996

{28 deaths because of bad rounding) {500M because of overflow)

=« Vancouver stock exchange
... and many others

$85%% LOSSIN EVALUATING
NUMERICAL RELIABILITY

Sinking of Sleipner A offshore platform, 1991
{7T00M because of inaccurate fem approximation)
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Mertponpoypduuara ~ npoypduuara EY

SPEC CPU2006 Benchmark Descriptions

Descriptions written by the SPEC CPU Subcommittee and by the original program authors [1].
Edited by John L. Henning,
Secretary, SPEC CPU Subcommittee, and Performance Engineer, Sun Microsystems.
Contact john.henning(@acm.org

Introduction

On August 24, 2006, the Standard Performance Evalua-
tion Corporation (SPEC) announced CPU2006 [2], which re-
places CPU200M. The SPEC CPU benchmarks are widely used
in both industry and academia [3].

The new suite is much larger than the previous, and will
exercise new corners of CPUs, memory systems, and compil-
ers — especially C++ compilers. Where CPU2000 had only |
benchmark in C++, the new suite has 7, including one with 3
million lines of C++ code. As in previous CPU suites, Fortran
and C are also well represented.

Since its beginning, SPEC has claimed the motto that

“An ounce of honest data
is worth a pound of marketing hype”.

To help keep the benchmarking data honest, fair, and rele-
vant, SPEC CPU draws benchmarks from real life applica-

Euotpdrniog FraMéroulog ©  (TMHYT, M. Marpwv)

tions, rather than using artificial loop kemels or synthetic
benchmarks. Therefore, the most important parts of the new
suite are the benchmarks themselves, which are described on
the pages that follow. In a future issue of Computer Architec-
ture News, information will be provided about other aspects of
the new suite, including additional technical detail regarding
benchmark behavior and profiles.

References:

[1] Program authors are listed in the descriptions below,
which are adapted from longer versions posted at
www.spec.org/cpu2(06/Docs/. The SPEC project leaders
are listed in credits.html at the same location.

[2] SPEC's press announcement may be
www._spec.org/cpu2 006/ press/release. html

[3] SPEC's website has over 6000 published results for
CPU2000, at www.spec.org/cpu2(00/results. Google
reports 270,000 hits for the phrase “SPEC CPU2000" as
of September 2006.

found at

29 Temmepppiou
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MepIkég PopEG 0 oTOX0G eV eival Ta TEAKA arnoteAéouara

The benchmarks are described in order by category - first the integer benchmarks, then the floating point benchmarks.

Part 1: Integer Benchmarks Part 2: Floating Point Benchmarks

+  d00.perlbench + 4dl0.bwaves
+  40].bzip2 *  4]6.gamess
e 403 gec e 433mile
e 420 mef e 43 zeusmp
s 445 gobmk & 435 promacs
e 456 hmmer e 43 cactusADM
*  45R.sjeng e 437 lesliedd
+ 462 libguantum s 444 namd
o 464.h26dref e 447 dealll
s  47].omnetpp s 450.soplex
o 473 astar s 453 povray
+  4B3 xalancbmk * 454 caleulix
»  459.GemsFDTD
» d65.tonto
s 470.1bm
s dRlwrf
#  4d82.sphinx3
*  999specrand
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CSE: YnoAoyiorTikr)y Emiotriun kar Texvoloyia

Yxrua: CSE kal poviéla: And 1o dpBpo EG+Sameh’97, **CSE: Content and Product’’,
IEEE CSE Magazine, 1997.
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Ti unopoUv va Mouv Ta JOVTEND ;

Insida

Archice

fram
Q) Mévavdpe Kkal Bie :;Eﬂw
NoTEPOC AP’ UNWV

NATEPOC ANENINNOATO
Complete Guide for

Model
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Ti unopoUv va Mouv Ta JOVTEND ;

Irsida
r Auchat
s DUOIKS iy
7 Indhisas
o MaBnuariko Pros ¥

o AIOKPITO

o APIBUNTIKO Complete Guide Tor

Model

o YNOAoyIOTIKO
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Movtéla: Aladpopécg kal AnwAeia NMnpogopiag

~ Physical

Mathematical

Discrete i

Arithmetic

Computational
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MaBnuarikd poviéAa

THE GRAND CHALLENGE EQUATIONS

BlAi=E1Ai+p12BJA]F31 =

VxE:-aB F= ma+dmv

( )vds+( ]dV V'1_5=Pat Z=§:Ej"’ﬂj"kT

—-

ou VxH= a]t)+J

= ﬁ a 2 Wi Bl(t) Pi

ZWBm

-V2u+7\.u=f

L R T W 17 Fu Fu Fu
¥+(ﬁ V)i —-FVp+yV2iI+FF o taE tam =t

pn+1—rpn(1 pn) Y*B=1 ()_
- g VWG + V G = - L ST W(”t)

NEWTOM'S EQUATIONS « SCHROEDINGER EQUATION (TIME DEPENDENT) « NAV IER-STOKES EQUATION «
+POISSON EQUATION « HEAT EQUATION « HELMHOLTZ EQUATION « DISCRETE FOURIER TRANSFORM «
«MAXWELL'S EQUATIONS « PARTITION FUNCTION « POPULATION DYMWAMICS«

COMBINED 15T AND 2MD LAWS OF THERMODYNAMICS « RADIQSITY « RATIOMAL B-SPLINE
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IXETIKA e Ta MaBnuarika

YnevBupilouue:

(Wigner’60)

... the enormous usefulness of mathematics in the natural sciences is something
bordering on the mysterious and that there is no rational explanation for it. ... The
miracle of the appropriateness of the language of mathematics for the
formulation of the laws of physics is a wonderful gift which we neither understand
nor deserve. We should be grateful for it and hope that it will remain valid in
future research and that it will extend, for better or for worse, to our pleasure,
even though perhaps also to our bafflement, to wide branches of learning...””
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http://www.dartmouth.edu/~matc/MathDrama/reading/Wigner.html
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(Ba éxete akoUoel yia

Mapduoiog TiTAog xpnaoiuonoinenke and Toug Halevy, Norvig, Pereira Tng Google ce
npdoearo dpBpo Toug oto IEEE Intelligent Systems:

“The Unreasonable Effectiveness of Data’’

Perhaps when it comes to natural language processing and related
fields, we're doomed to complex theories that will never have the
elegance of physics equations. But if that’s so, we should stop acting as if
our goal is to author extremely elegant theories, and instead embrace
complexity and make use of the best ally we have: the unreasonable
effectiveness of data.
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AYIKOAIA/TTPOKAHIH: O IAIITOE c SIa8p0UAS
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H diadpoun kal 0 oTdxog

@ XTov EY ouvABwg nAonyouue UETAEU Tou AlakpiTou, Tou ApIBUNTIKOU Kal ToU
YRoAoyIGTIKOU LOVTEAOU.

@ Ta povréAa BonBouv va KAvoupe NPoBAEWEIC OXETIKA PE TNV TaXUTNTA KAl
NV AKPIBEIQ TV UMOAOYIOUWV,

@ ... va NpocapudGoUlE TIG NEBODOUG Kal T €pYAAEia uag

@ ... WOTE VA BEATIWOOUNE TN GUVOAIKN €nidoon.
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H diadpoun kal 0 oTdxog

@ XTov EY ouvABwg nAonyouue UETAEU Tou AlakpiTou, Tou ApIBUNTIKOU Kal ToU
YRoAoyIGTIKOU LOVTEAOU.

@ Ta povréAa BonBouv va KAvoupe NPoBAEWEIC OXETIKA PE TNV TaXUTNTA KAl
NV AKPIBEIQ TV UMOAOYIOUWV,

@ ... va NpocapudGoUlE TIG NEBODOUG Kal T €pYAAEia uag
@ ... WOTE VA BEATIWOOUNE TN GUVOAIKN €nidoon.
Kpimpia
@ TaxUTNTA ... va pracouue 400 yiveral mo ypryopa
@ akpiBeia ... xwpic aruxnua
@ KOOTOG ... evIOG MPOoUNoAoyIcuoU
@ evépyela ... va eipaote «mpdcivolr

@ MpPoIdV; ... KAl XpAGiJol!

Euotpdrniog FaMéroulog € (TMHYT, M. Marpwv) 29 YermepBpiou 2014 33/39



Epwmuara

@ nodoo ypriyopa enmuyxaveral n Auon;
@ —> UMOAOYIOTIKI) MOAUNMAOKSTNTA KAl UETAPOPES
o — anddoon TwV NOPWV KAl ArOTEAEOUATIKA XPron TOUG

@ ndco akpIBn eival Ta anoteAéouara;

@ —» OUYKPITIKA Ue TN BewpnTIkr) AUON; € OXECN e EVONNAKTIKEG ueBddouG;
oe oxéon ue 1a dedopéva eicdédou;

Méoo oroixilel n uhonoinon;

Moiég eival ol evepyelakeg avAYKeG ;

Euotpdrniog FaMénoulog ©  (TMHYT, M. Marpwv) 29 YemmepBpiou 2014 34 /39



BiBAloypa@ia |

@ G. Golub and J.M. Ortega.
Scientific Computing: An Introduction with Parallel Computing.
Academic Press, Inc., San Diego, CA, 1993.

@ B. Lucquin and O. Pironneau.
Introduction to Scientific Computing.
Wiley, Cichester, 1998.

@ E. FTaAASnouAog.
Emiotnuovikée YroAoyiouog |.

Maveniomuio Marpwv, 2008.

Euotpdrniog FraMéroulog ©  (TMHYT, M. Marpwv) 29 YemmepBpiou 2014 35/39



Xpnon ‘Epyou Tpitwv |

http://computationalsciencesolutions.com/docs/SR03S10.15.2010.pdf (BA. ceh 11)
http://cmcs.epfl.ch/projects/alinghi (BA. ceA 12)

http://new.alinghi.com/ (BA. ceA 12)
http://news.bbc.co.uk/2/hi/technology/7021869.stm (BA. ceh 13)
http://www.scientific-computing.com/news/news_story.php?news_id=2268 (BA. ceA 14)
http://www.nobelprize.org/ (BA. ce 14)

http://www.nobelprize.org/nobel_prizes/chemistry/laureates/2013/advanced-chemistryprize2013.pdf
(B\. ceA 15-16)

http://link.springer.com/chapter/10.1007/978-1-4613-8185-3_41#page-1 (BA. oeA 17)
http://ecx.images-amazon.com/images/1/3104npynUuL._AA115_jog (BA. ceA 17)
https://c2.staticflickr.com/8/7039/6880176047_1c05efed18_b.jog (BA. ceA 18)
http://innovate.ucsb.edu/wp-content/uploads/2010/02/babbage.jog (BA. ceA 19)
http://arxiv.org/abs/0709.4024 (BA. oeA 21)

https://www.ima.umn.edu/ arnold/disasters/patriot.jog (BA. oeA 23)

https://www.ima.umn.edu/ arnold/disasters/ariane.jog (BA. ceh 23)

http://www.ima.umn.edu/ arnold//disasters/sleipner.gif (BA. ceA 23)
https://www.spec.org/cpu2006/publications/ CPU2006benchmarks.pdf (BA. ceh 24-25)
http://ecx.images-amazon.com/images/|1/41QaefwoZqgl._SY344_BO1,204,203,200_.jog (BA. oeA 27)

©C66660H6OH600 0000000

Euotpdrniog FaAénourog € (TMHYTT, M. Marpwv) 29 YemmepBpiou 2014 36 /39


http://computationalsciencesolutions.com/docs/SR03S10.15.2010.pdf
http://cmcs.epfl.ch/projects/alinghi
http://new.alinghi.com/
http://news.bbc.co.uk/2/hi/technology/7021869.stm
http://www.scientific-computing.com/news/news_story.php?news_id=2268
http://www.nobelprize.org/
http://www.nobelprize.org/nobel_prizes/chemistry/laureates/2013/advanced-chemistryprize2013.pdf
http://link.springer.com/chapter/10.1007/978-1-4613-8185-3_41#page-1
http://ecx.images-amazon.com/images/I/31O4npynUuL._AA115_.jpg
https://c2.staticflickr.com/8/7039/6880176047_1c05efed18_b.jpg
http://innovate.ucsb.edu/wp-content/uploads/2010/02/babbage.jpg
http://arxiv.org/abs/0709.4024
https://www.ima.umn.edu/~arnold/disasters/patriot.jpg
https://www.ima.umn.edu/~arnold/disasters/ariane.jpg
http://www.ima.umn.edu/~arnold//disasters/sleipner.gif
https://www.spec.org/cpu2006/publications/CPU2006benchmarks.pdf
http://ecx.images-amazon.com/images/I/41QaefwoZqL._SY344_BO1,204,203,200_.jpg

Xpnon ‘Epyou Tpitwv I

@

http://www.rug.nl/science-and-society/centre-for-information-
technology/research/hpcv/vr_visudlisation/simulation/titanic/grand_challenge.gif (BA. oeA
29)

http://www.dartmouth.edu/ matc/MathDrama/reading/Wigner.html (BA. ceA 30)

http://static.googleusercontent.com/external_content/untrusted_dicp/research.google.com/
en//pubs/archive/35179.pdf (BA. ceA 31)

http://www.shipulski.com/wp-content/uploads/2012/02/monks_roller_coaster.jpg (BA. cel 32-33)

00 66

http://www.prayingthegospels.com/wp-content/uploads/2014/02/roller-coaster-24.jog (BA. el 33)
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