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l Historie

http://en.wikipedia.org/wiki/History _of computing_hardware

http://www.root.cz
1800 pocatky dernych stitku Pavel Tisnovsky, Unixové vykopavky
1946 ENIAC
1947 objev tranzistoru
1971 Intel 4004 (4 bit)
1974 Intel 8080 (8 bit)
1976 Intel 8086 (16 bit)
1985 Intel 80386 (32 bit)
2001 |A-64 (64 bit)
2003 AMDG64/EM64T (64 bit)

2010 Intel Core i7 980X: @3,33 GHz
(6C/12T, Turbo@3,46 GHz): 109 GFLOPS

1985 Cray 2 1,9 GFLOPS
proprietarni vektorové CPU

zdroj: wikipedia.org, intel.com




l Vyuziti vypocetni techni

Vypocetni technika (pocitaCe) zasahla do vSech odvétvi lidské Cinnosti a stala se nedilnou
soucasti nasich Zivotl. Dopomohl k tomu predevsim bouflivy vyvoj v poslednich 20 letech.
Vypocetni techniku pouzivame pro zabavu, k zpracovavani a konzumovani informaci.

Vypocetni technika (a hlavné superpocitace) se vyuzivaji k reSeni numericky narocnych
problému jako jsou:

» simulace pocasi, klimatologickych a geologickych zmén (Sifeni zédplav, vin tsunami,
zemeétreseni)

» navrh novych materidlu a |éCiv

» modelovani ekonomického vyvoje

» védeckotechnické vypocty (chemie, fyzika, matematika, biologie)

» vojenské ucely (simulace jadernych zbrani)

» hledani souvislosti v datech (big data)

» uméld inteligence, autonomni fizeni ...




l Budoucnost

Simulator lidského mozku ...

http://www.humanbrainproject.eu/

https://www.humanbrainproject.eu/en/follow-hbp/news/animation-exploring-brain-scales-in-90-seconds/

Big Data ... umela inteligence ....
Autonomni Fizeni ... Hardware:

o * snizovani spotreby ....
Kvantove pocitani .... * zvy$ovani vykonu ....

* masivni vyuziti GPGPU ...
specialni hardware: TPU, tatel-Rhi, ARM
kvantové akceleratory

QUANTUM
COMPUTER

D-wave : Tensor processing unit (TPU)
dwavesys.com google.com
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l Budoucnost - kvantove

Kvantova vypocetni technika je rychle se
rozvijejici technologie, ktera vyuziva zdkony
kvantové mechaniky k feseni problému pfilis
slozitych pro klasické pocitace.

Quantum

Classical

Computing

Calculates with qubits,
which can represent
0 and 1 at the same time

Power increases
exponentially in proportion
to the number of qubits

Quantum computers
have high error rates and
need to be kept ultracold

Well suited for tasks like
optimization problems, data
analysis, and simulations

Computing
—o%o—

Calculates with
transistors, which can

represent either 0 or 1 03 o
Power increases in
a 1:1 relationship with
the number of transistors
. —olo—
Classical computers have 1
o 0

low error rates and
can operate at room temp

Most everyday processing .
is best handled I I .

by classical computers

https://en.wikipedia.org/wiki/Quantum_computing
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Vypocetni centra
v CR

= unikatni e-infrastruktura pro vyzkum a vyvoj v CR
= poskytuje kapacity a zdroje pro prenos, ukladani a zpracovani védeckych
a vyzkumnych dat




l MetaCentrum

http://www.metacentrum.cz/

Metacentrum poskytuje ndstroje pro narocné vypocty a zpracovani dat rdznorodym
uzivatelim napfi¢ obory od jednotlivct (typicky student nebo vyzkumny pracovnik) az po
velké védeckovyzkumné tymy. Zdroje MetaCentra (vypocetni a uloZné kapacity, software,
specidlni hardware, sit) realizujici potfeby uZivatelll jsou také nehomogenni, disponuijici
rGznymi vlastnostmi, schopnostmi i omezenimi.

Vypocetni a Ulozné zdroje do MetaCentra vklada CESNET, CERIT-SC a jednotlivé vysoké
Skoly nebo uUstavy Akademie véd CR a jsou rozprostiené geograficky napfi¢ celou CR a
integrované se sluzbami Oddéleni datovych ulozist CESNETu, které poskytuji ulozné
kapacity pro dlouhodobé uchovani dat, zalohovani a archivaci.

MetaCentrum koordinuje pofizovani nakladného programového a aplikacniho vybaveni,
zajistuje centralni nakup a spravu licenci vybraného licencovaného SW.




MetaCentrum VO

http://metavo.metacentrum.cz/

Sdruzuje vypocetni zdroje poskytované MetaCentrem, projektem CERIT-SC a dalSimi
partnery.

* OS Debian
« Stav 2023
* cca 2800 CPU jader
* cca 400 GPU akceleratoru

Vevwv, /

* kapacita datovych ulozist ~15 PB, ~20 PB archivacnich uloznych prostord

= Ué&et mize ziskat student libovolné vysoké skoly CR.
= Pfistup neni vazan na konkrétni projekt a je udélen na 1 rok.

= Prodlouzeni pristupu je podminéno odevzdanim vyrocni zpravy.




Bl Metacentrumvo

http://metavo.metacentrum.cz/

Sdruzuje vypocetni zdroje poskytované MetaCentrem, projektem CERIT-SC a dalSimi
partnery.

e OS Debian
 Stav 2023
* cca 2800 CPU jader
* cca 400 GPU akcelerator
* kapacita datovych ulozist ~15 PB, ~20 PB archivacnich uloznych prostor(

8, A% 4 Gtet mase zi ibovolné vysoké Ekoly ¢
AW Ucet muze ziskat student libovolné vysoké skoly CR.
= Pfistup neni vazan na konkrétni projekt a je udélen na 1 rok.

= Prodlouzeni pristupu je podminéno odevzdanim vyrocni zpravy.
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ll 174 Innovation

http://www.it4i.cz/

ITAdlInnovations nabizi své vypocetni systémy pro rfeSeni uloh ve vyzkumu a vyvoji
predeviim pro akademickd pracoviété a daldi vyzkumné instituce v Ceské republice. Cast
kapacity je pak dedikovana pro rozvoj spoluprace mezi akademickou sférou a
primyslovymi partnery, ¢i pro samostatné vyuziti pramyslovymi podniky.

O vypocetni Cas si instituce mohou zazadat v ramci verejnych grantovych soutézi, které
jsou vypisovany 3x rocné (unor, Cerven, fijen) pro zameéstnance vyzkumnych, védeckych a
vzdélavacich organizaci.

IT4Innovations pomaha ceskym zajemclm také pfri ziskani vypocetniho ¢asu v evropskych
superpocitacovych centrech sdruzenych iniciativou PRACE.




Vypocetni centra
v zahranici




PRACE

PRACE: Partnership for Advanced Computing in Europe http://www.prace-ri.eu/

Project Types:

» Multi-year Access is available to major European projects or infrastructures that can
benefit from PRACE resources and for which Project Access is not appropriate.

» Project Access is intended for individual researchers and research groups including
multi-national research groups and has a one year duration. Calls for Proposals for
Project Access are issued twice yearly (February and September).

» Preparatory Access is intended for resource use required to prepare proposals for
Project Access. Applications for Preparatory Access are accepted at any time.




l PRACE - clenove

Austria: JKU - Johannes Kepler University of Linz

Belgium: DGO6-SPW - Direction générale opérationnelle de I’'Economie, de I'Emploi et de la Recherche — Service Public de Wallonie
Bulgaria: NCSA - Executive agency "Electronic communication networks and information systems"

Cyprus: CaSToRC — Computation-based Science and Technology Research Center, The Cyprus Institute

Czech Republic: VSB - Technical University of Ostrava

Denmark: DelC - Danish e-Infrastructure Cooperation

Finland: CSC - IT Center for Science Ltd.

France: GENCI - Grand Equipement National de Calcul Intensif

Germany: GCS - GAUSS Centre for Supercomputing e.V

Greece: GRNET - Greek Research and Technology Network S.A.

Hungary: NIIFI - National Information Infrastructure Development Institute

Ireland: ICHEC - Irish Centre for High-End Computing

Israel: IUCC - Inter-University Computation Center

Italy: CINECA - Consorzio Interuniversitario

Norway: SIGMA — UNINETT Sigma AS — The Norwegian Metacenter for Computational Science

The Netherlands: SURFSARA: SARA Computing and Networking Services

Poland: PSNC — Instytut Chemii Bioorganicznej Pan — Institute of Bioorganic Chemistry — Poznan Supercomputing and Networking
Center

Portugal: Universidade de Coimbra

Serbia: IPB - Institute of Physics Belgrade

Slovenia: ULFME - University of Ljubljana, Faculty of Mechanical Engineering

Spain: BSC — Barcelona Supercomputing Center — Centro Nacional de Supercomputacion

Sweden: Vetenskapsradet — Swedish Research Council

Switzerland: ETH — Eidgendssische Technische Hochschule Ziirich — Swiss Federal Institute of Technology, Ziirich

Turkey: UYBHM — Ulusal Yuksek Basarimli Hesaplama Merkezi, Istanbul Technical University — National Center for High Performance
Computing

UK: EPSRC — The Engineering and Physical Sciences Research Council




ll ToP500

http://www.top500.org/

TOP500 je projekt, ktery udrzuje seznam 500 nejrychlejsich pocitacli na svéte.

TOP500 benchmark

Our simple TOP500 approach does not define “supercomputer” as such, but we use a
benchmark to rank systems and to decide on whether or not they qualify for the TOP500
list. The benchmark we decided on was Linpack, which means that systems are ranked only
by their ability to solve a set of linear equations, A x = b, using a dense random matrix A.

Listopad 2012

NAME BPECS SITE COUNTRY CORES FEI?J:}E F%‘V{EH
TITAN Cray XK7, Operon 6274 16C 2.2 GHz + Nvidia Kepler GPU, Custom interconnect  DOE/O5/0RNL UsA 560,640 17.6 8.3
SEQuUOIA IEM BlueGene/Q, Power BQC 16C 1.60 GHz, Custom Interconnect DOE/NNSA/LLNL UsA 1,572,864 16.3 719
K COMPUTER  Fujitsu SPARCE4 Vilifx 2.0GHz, Custom interconnect RIKEM AICS lapan 705,024 10.5 12.7
Mira IEM BlueGene/Q, Power BQC 16C 1.60 GHz, Custom interconnect DOE/O5/ANL UsA 786,432 8.16 3.95
JUQUEEN IEM BElueGene/Q, Power BQC 16C 1.60 GHz, Custom Interconnect Forschungszentrum lillich  Germany 393,216 4.14 197
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Bl TOP500 - CPU jadra

Cores per Socket - Systems Share
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l TOP500 — Akcelerator

Accelerator/CP Family - Systems Share

100 8 Accelerator/CP Family System Share 2020
@ NVIDIA Volta
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l TOP500 — Akcelerator

Accelerator/CP Family - Systems Share
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Bl TOP500 - OS

Operating system Family - Systems Share
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Zajimavosti

Fugaku, 1. misto, 2021

https://www.youtube.com/watch?v=v1z40ENZJtY R\

Sunway Taihulight, 1. misto, 2017

https://www.youtube.com/watch?v=tOHDWE3mGPO

K — computer, 3. misto, 2012

http://www.youtube.com/watch?v=UJPslu90aTc
TITAN, 1. misto, 2012

https://www.youtube.com/watch?v=AdylAE1lgg0




l Cviceni 1

Co udava jednotka FLOPS?

2. Jak se jmenuje nejrychlejsi superpocitac uvedeny v zebricku TOP5007? Jaky je jeho
vykon a energeticka spotreba? Jaky typ CPU pouziva?

3. Na jakou pozici se posunul superpocita¢ FUGAKU, ktery byl na prvni pozici v ZebFicku
TOP500 v roce 20217

4. V\ roce 2015 ¢inila primérna spotieba energie v CR na byt 3 279 kWh (ENERGO 2015).
Kolik byt by pokrylo svoji ro¢ni spotfebu energie, kterou spotrfebovava nejvykonnéjsi
pocitaC svéta dle zebricku TOP500?

5. Odhadnéte na co se elektricka energie v superpocitaCi premeéni a v jakém
procentualnim zastoupeni.

6. Jak se jmenuji superpocitace v IT4l1?
Z ¢eho se skladaji (uvedte klicové technologie)?

8. Na jaké pricce zebricku TOP500 se nachazeji?




TOPS00
1995-2012

starsi, ale prehlednéjsi grafy ...




l TOP500 — Topologie _

ARCHITECTURES
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lTOPSOO - CPU architektu_

CHIP TECHNOLOGY
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lTOPSOO — Typ pouziti _

INSTALLATION TYPE
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l TOP500 - Akcelerétory/_

ACCELERATORS/CO-PROCESSORS
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