CERN: rpia Ta
iIHpopMaLIUHI TEXHONOTII

CaipiH NaBno
ATLAS, CERN
YHiBepcuteT Texacy B ApJIiHI'TOHI



KopoTKO npo cebe

» 3akiHumB HTVYY KIl, dbakynbTeT eNeKTPOoHiKK, MaricTp
KOMMT'KOTEPHUX HayK

- 2008-2018: Buknapad B HTVYY KI1I

* Ph.D: HTVYY KI1l (2014 pik)

» 2014-2017 pokun: CERN, ekcnepumenT ALICE, npeactaBHMUTBO

IHCTUTYTY TeopeTn4dHoI PisnKu iM. boronitoboBa

2017-2019: bpykxeBeHcbKa HauioHanbHa nadopatopia (CLLUA)

3 2019 poky: CERN, ekcnepumeHT ATLAS, npegctaBHULTBO

VYHIiBepcuTeTy Texacy B APMiHITOHI

3 2021 poky: bapcenoHcbKuni LeHTp cyrnepkomm’toTUHry (BSC)




CERN

» 3ocHoBaHO 1954 poky, 12 KpaiH-30CHOBHUKIB
» [[0NIoBHa (pyHKLIA - HagaBaHHA OOCTYNy 00 NPUCKOpPOBaAYiB YaCTUHOK,
Ha 0a3i AKX NobynoBaHi eEKCNEPUMEHTI

» 2009 poky 3anyLleHo B poboTy Bennkun AgpoHHunn konangep (LHC)

KpaiHun-uneHun opraHisauyii

. . Member States of CERN
23 KpalH1 3 MOBHUM YJ1EHCTBOM, 6 KpalH 3 Member States (date of accession)
acouinoBaHMM Y1EHCTBOM, 2 KpaiHM 3 NepexigHnm o ustra 15 B sveden 15
CTaTyCOM A10 NOBHOTO YIEHCTBA SR P
u n h Czech Republio (19 States in accession to Membership
Q C n O C T e p I r a LI I == S and Associate Members
. |Hpia, AnoHia, Pocia, CLUA = -
- MixxHapogHi opranizauii: OHECKO, EBponencbka E= oree ———
komicia, OIAL0 =
. I I Italy (195 Turkey (201
HayKoOBI KOHTaKTMH . e
34 KpaiHM 3any4eHo A0 Mi>XHapOOHUX NPOEKTIB —3
CERN :-'
* iHWI KoOHTaKTK: 19 KpaiH EBponu, Asii, AQpuku, =

[liBaeHHOI Ta [iBHIYHOI AMepUKU




OJdocnipkeHHA B CERN

« DyHOoaMeHTanbHi gocniayXXeHHA B cdoepi Pi3nKM BUCOKUX eHepril

Vague  Eur CxeRng 8.

\ Tim Berners-Lee, r%
e
Information Management: 2 Uroposal

* MepLlue B CBITI BNpoBaaXXeHHA Tay-CKPIHIB ANA naHen KepyBaHHA |

» MpuKnapHi OCNIOXKEHHS | pe3ynbTaTu: R
- World Wide Web

This proposal concems the management of general information about accelerators and cxpeniments at
CERN. It discusses the problems of loss of information about complex evolving systems and derives a

CynepnpoTOHHUM CUHXPOTPOHOM (1975) oS o s o

Keytwc;tds: Hypertext, Compuler conferencing, Document retricval, Information management, Project
contro

- https://www.youtube.com/watch?v=tQe5dizScwU

* |HWI gocnigyXeHHA:
 MegnumnHa ;;"7':;' __________ ¥
* IH>KeHepia: https://home.cern/science/engineering (\ﬁ? qo i
- AepokocmiyHi: https://www.nasa.gov/feature/nasa-cern-timepix- :)\‘“’M =) r“
technology-advances-miniaturized-radiation-detection (f)m \""\ S
o [ ] wwew

- https://kt.cern/cern-technologies-society -
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https://www.nasa.gov/feature/nasa-cern-timepix-technology-advances-miniaturized-radiation-detection
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https://www.nasa.gov/feature/nasa-cern-timepix-technology-advances-miniaturized-radiation-detection
https://kt.cern/cern-technologies-society
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https://www.nasa.gov/feature/nasa-cern-timepix-technology-advances-miniaturized-radiation-detection
https://kt.cern/cern-technologies-society

ALICE

A JOURNEY OF DISCOVERY

Benuki
ekcnepumeHTu CERN

Hanbinbwi ekcnepmumeHTnn CERN, Aki
reHepylTb nepeBaXHY KINbKICTb

AaHUX.

B konabopauiax - 6nn3bko 10 TucAad

YOJ10BIK
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O6’em paHUX Ha eKcnepuMeHTax

» O6’em paHuX, WO OTPUMAHO NuLle 300
2015 poKy OopiBHIOE 00’eMy OaHUX 3a
nepwunm ce3oH pobotn LHC 250
» MpoTAarom 2016 poky 6yn0 OTPUMaHO 200
88 16 paHux (20 mnH. DVD) “Runl
150 “ Run2
- Ha HacTynHuim 3anyck (2020-2022 pp)
NPOrHO3YETLCA 25-KpaTHe 3POCTaHHA 100 — Run3
06’eMy OTPUMaHUX OaHUX
50 —
« ATLAS onepye npmnbnnaHo 390 6 .
0aHuX 0 - — i -

CMS LHCb ALICE ATLAS




ATWAKE

CERN: mani
eKCcnepuMeHTH

n;ﬂ) 21 mannnm eKcnepuMeHT ﬂgﬂ) HeBenuka KinbkicTb

BYEHNX Y Konabopauiax

(MO OeKifibka COTEeHb

BYEHUX)
'Eﬂ) He BCi 3HaxoOATbCA Ha I]Eﬂ) [ eHepyloTb BIOHOCHO
LHC, ToMy geAki 3 HuX He3Ha4Hi 06’emun

reHepyoTb JaHi LWOpPOKY OAHNX



ExcnepumeHT ATLAS

* HaMbINbLWWNN eKCNEPUMEHT PISNKN BUCOKUX EHEPTIN,

Konnaoopauia - 6n. 2000 HayKoBUIB | IHXXeHepiB 3
165 IHCTUTYTIB

* PO3pP06IEHNIN ONA BUMIPIOBAHHA HAULLMPLLOro
OlanasoHy curHanie, a OTXe - NPoOYKY€E BEeNNKY

KIJIbKICTb JaHNX

ATLAS

EXPERIMENT




CtatTuncrTuka
ATLAS

EEEEEEEEEE
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CtaTuctuka ekcnepumeHty ATLAS

Bidashb e Completed jobs

50,000,000

403 Weeks from Week 00 of 2010 to Week 39 of 2017
| | I | | | |

40,000,000

30,000,000

20,000,000

10,000,000

) llllllll. o
2010 2011 2013 2014 2015 2016
http://cern.ch/go/RKB6
W Analysis M MC Simulation W Group Production  Others LI Data Processing
M MC Reconstruction B TO Processing M Extra Production A unknown

Maximum: 45,478,658 , Minimum: 0.00 , Average: 25,711,552, Current: 26,995,114

adashbe Slots of Running Jobs
20000 403 Weeks from Week 00 of 2010 to Week 39 of 2017

350,000 jm=

300,000 j=

250,000 j=

200,000 j=

150,000 |

100,000 jm=

50,000 j=

2010 2011 2012 2013 2014 2015 2016 2017
http://cern.ch/go/RKB6

m MC Simulation m MC Reconstruction LI Data Processing m Group Production m Others
M Analysis B TO Processing M Extra Production [ unknown

Maximum: 390,126 , Minimum: 0.00 , Average: 146,844 , Current: 390,126

Ha 2020 pik - 140-150 TncAad 3agayd, 3anyLleHnx napanenbHo, NPUBSIN3HO CTISIBKU X - B CTaHI OYiKyBaHHA



Cnotu 3agaydy ATLAS

: Slots of Running jobs
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86.9K
38.7K
136.0K
248K
256.0K
214K
147K
326K
13.1K
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09/22 00:00

avg
82.5K

371K
296 K
234K
21.6K
18.6 K
129K
118K
11.0K

total v
13.9507 Mil
6.2683 Mil
4.9958 Mil
3.9462 Mil
3.6489 Mil
3.1397 Mil
2.1806 Mil
1.9890 Mil
1.8599 Mil



CTaTuctuka eKCnepmmMeHTy
ATLAS: noMmunkwm

Panda Failure Categories - Stacked Bar Graph

12K

10K

09/25 09/26 09/26 09/27 09/27 09/28 09/28 09/29 09/29 09/30 09/30 10/01
12:00 00:00 12:00 00:00 12:00 00:00 12:00 00:00 12:00 00:00 12:00 00:00
min
— Pilot Error 165
Athena/Exec Error: Athena 16
Execution Error 65 18
Transformation Error: not installed in CE S
TaskBuffer Error 300 45
DDM Error 25

Athena/Exec Error: Proot 11
— Pilot/DDM Error: get error 22

Transformation Error 7

10/01
12:00

max

1.481K
5.079K
5.524K
2.039K
8.176 K
2.186 K
2.540K

595

361

10/02
00:00

avg
500
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427
343
321
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80

total v

84.582 K
81.936 K
72100 K
57946 K
54.332K
49634 K
27459 K
20.875K
13.573 K
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[TlpnbnnsHo 3-8 TMCcAY 3apgad Ha

rognHy 3aKiH4yeTbCA 3 MOMUIKaAMW

PosdcnipyBaHHAMMU NOMUNOK,
ONTUMI3aUIel0 npoLecy 3aunMaeTbCA
okpema komaHpga (DPA: Distributed

Physics and Analysis)



36epiraHHA |
AOCTYN A0 AaHUX

EEEEEEEEEE
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Cuctemu 36epiraHHA gaHuX

[nAa 36epiraHHA gaHNX BUKOPUCTOBYIOTbLCA

HaCTYMHI CUCTEMM:

« EOS - Ha XXOpCTKUX AncKax, npautoe 3a
npotokonom XROOTD

« CASTOR - BUKOPUCTOBYIOTbLCA MJ1iBKOBI
HoCIl. [lepeBarun: eKoHOMIA eNeKTPOoeHeprii,

OeweBns3Ha. Heoonikuy: WWBMAOKICTb OOCTYyMYy.

3aranbHum o06’eM NiBKOBUX HaKoMu4yyBadiB Yy

CERN - 6nun3bko 100 6 (Ha civyeHb 2013
POKY)




O6miH apaHumum mi) TierO-Tier1-Tier2

LHCOPN

2G ASnet
TW-ASGC ES-PIC CA-TRIUMF US-T1-BNL US-FNAL-CMS
L L S L.

4167 115 1 AS 3152
117.103.96.020 193.109.172.0/24 206.12.1.0/124 130.199.185.0/24 131.225.20024
140.109.98.0/24 2001:67c:1148:200:./64 206.12.9.0/29 130.199.48.0/23 131.225.160.0/24
140.109.102.0/24 2001:67c:1148:201:./64 206.12.9.6428 130.199.54.0/24 131.225.184.0/22
202.140.160.0/19 2001:67c:1148:202::/64 192.12.15.0024 131.225.188.0/22
202.169.168.0/22 2001:67c:1148:301::/64 131.225.204.0/22

2620:6a:0:2 /64

KR-KISTI

AS17579
134.75.125.0/24

109.105.124.0/22
2001:948:40::/42

UK-T1-RAL
i

AS 43475
130.246.176.0/22
130.246.152.240/28

2x1G local interconnecfion

10G Nordunet-Surfnet

%

NL-T1

.

145.100.32.0/22
145.100.17.0/28
2001:610:108:3017::/64
AS1104
194.171.96.128/25

—— TO-T1 and T1-T1 trafiic
s T1-T1 traffic only f=CMms
= = = Notdeployed yet
. (thick) >=10Gbps

I = Alice [ =Atlas

=LHCb

p2p prefoc 192.16.166.0/24 - 2001:1458:302:48
edoardo.marteli@cern.ch 20 160322

L
OUTDATED!!!

L
78
192.108.45.0/24

192.108.46.0/123
2a00:1398:104::/46

10G RUNNet

IT-INFN-CNAF

M
37

131.154.128.017
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..

144.206.224.0/24
144.206.236.0/24

JINR-T1

AS2875
159.93.228.0/22

FR-CCIN2P3
i

89
193.48.99.0024
2001:660:5009:9::/64

pdashbaard
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! Running jobs: 268149

=g Transfer rate: 11.38 GiB/sec

KA §

I

2 Coogleearth

/ 389 m eye alt 7755.78 km



Transfer Efficiency

Transfer Throughput
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3anoBHEeHHA ANCKOBMUX
HaKonu4yyBauiB

Resource usage - Disk
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KepyBaHHA JaHUMMU

LaHnmun kepye cuctema Rucio

HABnAe coboto kKaTanor dgpannis, BKa3ye

Ha 3Haxo4)XeHHA pannis i MeTon

OoCcTyny

[lpoBOONTL aBTOMaTUYHE pPE3EPBHE
KOMitoBaHHA | 3HaXOO)KeHHA

onTUManbHUX KoNin doannis

ENTIFIC DATA MANAGEMENT

wv

5




IHPpPaACTPYKTYpa
OOpPOOKU AaHUX

EEEEEEEEEE



PanDA WMS

Cuctema PanDA WMS (Production and Distributed
Analysis) gossosiae 6yoyBatu obuymcnioBasbHi CUCTEMU 3

PIBHMX TUMIB 064YMNCNIOBANIbHUX €1IEMEHTIB

[loaBonAe eMeKTUBHO po3noninATM 3apgadi MiX

obuuncntoBanbHUMUA KInactepaMn, a TaKOX NpoBOAUTb

MEeHe>KMEeHT OaHNX OO0 NoYaTKy BUKOHaHHA 3aBOaHHA

Hapasi BukopuctoByeTbCA B ekcrnepumeHTtax ATLAS |

COMPASS, nnaHyeTbcAa BukopuctaHHA B CMS

20




HaTaueHTp
CERN

» 3abeaneyye PyHKLIOHYyBaAaHHA OCHOBHUX CEPBICIB

(eNneKTpOoHHAa NoLwTa, BioeOKOHepeHLUil, KepyBaHHA
oaHnMn)

* 10 Tc. cepBepiB, 3arasiom 110 TUC. NpoLEecopiB

» UlogHA obpobnae 6nn3bko 1 16 iHdbopmadii (611.
210,000 DVD)

 [1na 06MiHy JaHUMW BUKOPUCTOBYETLCA LLUBUOKICHUN

ONTUYHNN Kabenb 3arasibHOK OOBXXMHOK 35 TUC. KM.

21



[ pia-o6uyncneHHA

[pig € c

DOPMOIO PO3NOAINEHNX 0OYMNCNEHD, B AKOMY

baraTto
BipTyan

KoMN'loTepiB 06'eaHaHi B OOVH MOTY>XXHUW
bHMW KOMM'IOTEP, | AKI NpautooTb pasom oA

BUKOHAHHA TPYOOMICTKUX 3aBOaHb. [11Aa neBHUX
OoonaTkiB, «rpig» 004YMCNeHHA MOXKHa po3nAagaTtu AK
cneuianbHM TN NapanenbHUX ob4YmncneHb AKi
noknagarTbCA Ha Uini komn'totepu(obnanHaHi
npouecopamMmu, NamMm'aTio, XXUBJTIEHHAM, MEPEXEBUM
iIHTepdoencom i T4.), nig'eaHaHi 4O KOMM'IOTEPHOI
Mepexi(npmBaTHOI abo nybnivyHol) 3BUYanHNM
MepeXxxeBuM iHTepdencom, Taknum AK Ethernet.

TepMmiH

3'ABMBCA Ha no4daTtky 1990-x pokiB, AK meTadhopa,

LLIO AEeMOHCTPYE MOXXJ/IMBICTb MNPOCTOro AOCTYyny A0
ob4mncnoBanbHUX PecypciB AK | 00 eNeKTPUYHOI Mepexi
(aHrn. Power grid)
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https://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B7%D0%BF%D0%BE%D0%B4%D1%96%D0%BB%D0%B5%D0%BD%D1%96_%D0%BE%D0%B1%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0%D0%BB%D0%B5%D0%BB%D1%8C%D0%BD%D1%96_%D0%BE%D0%B1%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%27%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0_%D0%BC%D0%B5%D1%80%D0%B5%D0%B6%D0%B0
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%27%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0_%D0%BC%D0%B5%D1%80%D0%B5%D0%B6%D0%B0
https://uk.wikipedia.org/wiki/Ethernet
https://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B7%D0%BF%D0%BE%D0%B4%D1%96%D0%BB%D0%B5%D0%BD%D1%96_%D0%BE%D0%B1%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0%D0%BB%D0%B5%D0%BB%D1%8C%D0%BD%D1%96_%D0%BE%D0%B1%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%27%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0_%D0%BC%D0%B5%D1%80%D0%B5%D0%B6%D0%B0
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%27%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0_%D0%BC%D0%B5%D1%80%D0%B5%D0%B6%D0%B0
https://uk.wikipedia.org/wiki/Ethernet
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WLCG: The Worldwide LHC
Computing Grid

‘\."
-

WLOCG

Oo 2006 poky - LCG (LHC Computing Hanbinbwmnii B CBiTi 064MCcnNoBanbHUI veoridwide L Computing Grud
Grid). rpig.

Mi>kHapoaoHa konabopauifa, Aka CknapgaeTtbca 3 iHPpPaCTPYKTYP:

nigTpumye rpig-iHppacTpyktypy 3i 170 - European Grid Infrastructure

obumncnoBasibHMUX LEHTpPIB y 36 KpaiHax « Open Science Grid (CLLA)

(oaHi 2012 poky). IHppacTpyKTypa « TWGrid (TanBaHb)

po3pobrieHa cneuianbHo o519 06pobkKun « EU-IndiaGrid (rpig-iHdopacTpyKTypwu

O0aHnx 3 Bennkoro agpoHHOro €Bponu Ta Asii)

Konaugepa. * NorduGrid (ckaHOMHaBCbKi KpaiHW)

Hanae eanHun gocTtyn oo ob4uncnoBanbHUX Ta OUCKOBUX PeCcypcCiB, IHCTPYMEHTAPIIO
Bidyanisauji, Towo. Po3pobnAae BumMorn oo poboTu pecypciB, ayTeHTU@IKaLil KOpUCTyBaYiB.
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TIER-LeHTPU T T

- Tier-0: 3HaxogATbcA B CERN Ta B pataueHTtpi Wigner (0o Tier-1 sites
2019 poky). BignosigatoTb 3a 30epeXXeHHA "cnpux = 10 Gbls links
OoaHmx" (neplwa Konia gaHux), NepLinin Npoxina PEKOHCTPYKLI
Ta B3aemogito 3 Tier-1. B nepioan npoctoto BAK 6epyTb
ydacTb y 3arasibHivt obpoboTui gaHux. (~15%
obumncnitoBanbHUX NOTY>XHOCTEN)

* Tier 1: BenuKi KOMM'IOTEPHI LEHTPY 3 BigNOBIOHAMN
ob4uncnoBaNbHUMUN MOXXIMBOCTAMU, TAKOXX 36epiratoTb
Benuki o6’emn naHunx. BignosigatoTb 3a B3aEMOL,iI0 3
obuuncnoBanbHUMKU pecypcamu Tier-2 (~40%
obuuncnoBanbHUX NOTYXXHOCTEN).

* Tier 2: yHIBEpPCUTETU Y HAYKOBI IHCTUTYTK, WO 30pepiraroTb
O00CTaTHLO iIHdpopMaLUil Ta HagaTb 064YUCIOBASIbHI

NOTY>XHOCTI O/1A BUKOHAHHA HeobXigHMX 3adad 3 aHanisy

noaHux. (6ansbko 160, ~45% ob4vuncnoBanbHUX

NOTY>XHOCTEWN)

* Tier 3: oKpeMi KOMM'IOTEPU YN NOKaJIbHI KnacTepw.



BonoHTepcbKl 0O4YUCIEeHHA

» KOMM’IOTEpHI NOTY>XHOCTI HaOaKTb KOpUCTyBaui
nepcoHasIbHMUX KOMM'IOTEpPIB, TOLLO.

* BukopuctoByoTbCA A/19 MaTEMaTUYHUX PO3PaXYHKIB

(Hanpuknapg, nowyK NpoCcTux 4ncers), ionoriyHi
PO3pPaxyHKy

- B CERN BukopuctoBye ekcnepmmeHT ATLAS, xo4a Ha
OAHUWA MOMEHT e(PEeKTUBHICTb TaKOro TUny o04YnNCeHb

HEe € BEeJINKOKO
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CynepkomMmmn’roTepum

KomMmm’'roTepu 3 BENNKUMU 064YUCIIOBaSTbBHUMM
NOTY>XHOCTAMW MOPIBHAHO 3i 3Bn4anmHUmMn. LLiBngkomaia
PO3PaxoBYETbLCA Y KiNIbKOCTI onepauin Hag, Ymcnamu 3

nnaBaro4oro Toukow Ha cekyHay (FLOPS).
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Briepwe nobynoBaHi y 1960-x pokax komnaHieto Cray

. 5 O ok 1
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Research.

3 1990-x pokiB cynepkoMn’'itoTepr BUKOPUCTOBYIOTb

TUcAdi npouecopis, B 2000-x - BXXe OEeCATKU TUCAM.

BUKOpUCTOBYIOTbCA 1A PO3PaxyHKIB NPOrHo3iB noroau,

MOJIEKYTAPHOI ANHAMIKUN, AOEPHUX peaKLUiu,

KOMM'IOTEPHOI 6e3neku.
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vnepkomn’iotepu B ATLAS
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Cynepkomm’totep B flabopatopii Oak Ridge National Lab, CLUA. Biokputo 2012 poky. Ha

MOMEHT MYyCKY 3aMmaB nepLly CXOO4nHKY B CBITI.

6 “KPpUTUYHUX KOAIB”:

- MonekynapHa gnHamika (LAMMPS) « [nobanbHi aTMOdCEPHI
- MonekynapHa isnka (S3D) vopaentoBaHHA (CAM-SE)
- MopoentoBaHHA AOEPHUX peakL,in « AcTtpodpisuka (NRDF)

(Denovo) - TepmogmnHamika (WL-LSMS)



ORNL Summit

3anyLueHo B 4epBHi 2018 poky, no3uuia #2

CBITOBOMY PEUTUHTY

HoBa apxiTekTypa npouecopis: IBM Power9

[likoBa NpoOyKTUBHICTbL - ~200 Ndnonc

EHeprocnoxunsaHHA - 13 MBT (Titan - 7 MBT)

¥RIDGE
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MareNostrum

MareNostrum4 3anyuieHo B 4epBHI 2017 poKy, 3HaxoanTbCcA B bapcenoHCbKOMY LIEHTPI

cynepkomMmn’toTuHry (BSC)

IKkoBa NPOOYKTUBHICTb - ~14 [1dDnionc, Ha MOMeHT 3anycky: #13 B CBITI

-Ha 2018 pik - #1 cepen eBpONENCLKNX CYNEPKOMM'IOTEPIB 3a EHEProePEKTUBHICTIO
Apxitektypu: IBM Power9, AMD x86_64, ARM, NVIDIA Volta GPUs

B naHum momeHT MOHTYeTbcA MareNostrumb, odikyBaHa NnpoayKTUBHICTb: ~200 ['dnonc

UNION EUROPEA
Regonal

l—1}-r1l




YKpalHCbKa
IH(DpaCTYPYKTYpa




YKpalHCbKHUH
I'pin

PoanoyaB poboTy 2006 poKy.

Ha noTo4YHUM MOMEHT rpifg, iHppacTpyKTypa YKpaiHn
06’egHye 38 KnacTepiB 3 3arasibHOK KINbKICTIO AQEpP
binbwe 3a 2900 n OCTYNHUM OUCKOBUM 06’eMOM
250TB.

KnacTtepwu npautooTb nig ynpasniHHAM Nordugrid
ARC.

BukopuncToByeTbCA ON1A OOCNiOXEHb Yy cjpepax

doi3nku, 6ionorii, MeanumMHN Ta iH.
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Yupauna

BITP ARC Training
BITP Cluster
CHIMERA

CSTU ARC CE
DFTI Cluster

HPC and FOSS Center

IAP Clustel
IAPMM Cluster
ICMP Cluster
ICYB SCIT-3
IEP Cluster
IFBG Cluster
ILTPE ARC UA
ILTPE Cluster
IMAG cluster
IMATH Cluster
IMBG ARC
IMMSP Cluster
IMP ARC CE
INPARCOM Cluster

INPARCOM GPU Cluster

I0P Cluster

IPM Cluster

IPMS Cluster

IRE Cluster

ISMA cluster
ISOFTS Cluster
KIPT IPP

KMA Grid Cluster
KNU ARC

KPI training cluster
LNU Training Cluster
MAO Cluster

MHI Cluster

PIMEE ARC

RIAN

SRI cluster

11
80
120

112
13
16
16
192
1036
43
72
88
8o
44
16
100
40
g4

104
44
20
64
332

40
24
28
104
120
24

8+8
8+34
8+8
8+0
8+44
8+08
8+8

S— 4+8

B8+89
32+504

8+8 {queue inactive)

— 16441

6+8
8+62
8+8
8+2

8+8
8+8
8+8
a+8
8+8
8+5 (queue inactive)
8+8
8+8
8+385
8+8
8+8

8+37
8+8
8+28
8+48
8+8

8+8
0+86

0+
0+
11640
0+
1+
0+
0+
0+
0+
0+
0+
0+
1+
0+
0+
0+
2+)
6+
0+
0+
0+
0+
0+]
0+
0+]
0+39
0+7605
0+
0+
13+11
0+
0+
0+
0+
6+
0+]
0+




YKpaiHCbKI cynepKomMmn’roTepw

« “CKIT-3” Ta “CKIT-4”, BCTAHOB/NEHI B
IHCTUTYTI KiIbepHeTnk HAH YKpaiHu.

» Ha momeHT 3anycky (2012 pik) Bxoaunnun o
penTunHry “Top-50” Ha NocTpaaAHCbLKOMY
npoctopi (43 TFlops, 170 T6 dhannosoro
cxoBuwa, naMm’atb: 2.5 T6, 716+448 Aanep)

« 3any4yeHi 0o po3paxyHKIiB Yy eKCNepuMEHT]
ALICE

« Cepep, iHWNX NPOEKTIB: Mean4vHa
KibepHeTnka, KOMM’IOTEPHUN MOHITOPUHI
FPYHTIB Ta NiA3eMHUX BOO, MaTeMaTn4dHe

MOLeNTiOBaHHA NiTanbHMX anapaTiB
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Yuyacth B ekcnepuMeHTax CERN

BITP: IHCTUTYT TeopeTn4HOol dDI3NKU IM. .
y P P UA-ISMA: [HCTUTYT CUMHTUNAUIMHNX

borontobosa HAH YkpaiHu

H L I C E BITP_ARC: IHCTUTYT TeopeTU4HOI (Pi3nNKn

iM. Borontoboea HAH YkpaiHn

maTepianis HAH YkpaiHu

UA-KIPT-LCG2: XapkiBcbKun oi3nko-

TEXHIYHUN IHCTUTYT
(ekcnepuMeHTanbHUN rpia-camnT)

KNU: KniBcbkunin HauioHanbHUNA

YHIBEpCUTET

ICYB: [HCTUTYT KibepHeTNKH im.
[nywkoBa HAH YkpaiHu (CKIT-3/CKIT-4)
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OCBITHI NPOEKTH
CERN




CERN School of Computing (CSC)

» KO>XXHOIo pOKYy NpoxXoauTb B HOBOMY YHIBEPCUTETI

» KifibKiCcTb y4acHuKiB: 6. 60 yorn.

 TemaTuka:

napanenbHe nporpamMmyBaHHSA

TexHooril 36epiraHHA oaHnx

* e(PEKTUBHE NporpamyBaHHA | onNTMI3aLiA

nporpamMHoro 3abeaneyeHHA

be3neka

MalLllMHHE HaB4YaHHA

aHani3 IisnYHMX gaHmx

« OcTtaHHA: B Magpwuai (2019)
- Takox icHye ICSC (Inverted Cern School of

Computing)

o

School of Computing 20 1 1
15to 26 August 2011 in Copeqhagen, DK

Organized in collaboration with Niefs Bohr Institute
& University of Copenhagen

Data Technologies
Base Technologies
Physics Computing

Deadline for Application
2™ May 2011

www.cern.ch/CSC

38



39

Thematic CSC (tCSC)

CERN
School of Computing

* [poxognTb KOXXHOro poky y CnniTi (XopBaTiA),

OpraHi3yeTbCcA PaKybTETOM €NEKTPOTEXHIKN
CnniTCbKOro yHiBepcuTeTy

« TemaTumka:

* ePEKTUBHE NporpamMyBaHHA | oNTMI3aL,iA

nporpamHoro 3abeaneyeHHA
* MapanesibHe nporpamyBaHHA

* C++ i 1noro ocobnmBocCTi




ESC INFN

[TpoxoanTb KOXXHOro poky B bepTiHopo (ITaniA
TemaTtuka:
epeKkTBHE NporpamMyBaHHA | ONTUMI3aLiA
nporpamMHoro 3abeanevyeHHA, ePeKTnUBHE
KepyBaHHA NaM’'ATTIO
 napanenbHe nporpamysaHHA: OpenMPI Ta
OpenMP
* napanesibHe nporpamyBaHHA Ha rpadivyHmMX
npuckoproBayax

C++ i noro ocobnmeoCTi
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3aKJ1l04YeHHA

* 3 KOXHUM 3anyckom LHC KinbkicTb 3ibpaHux
oaHnx 36inblWyeTbcA, NporpaMmHe 3abe3nedyeHHA
cTae Bce Oinbll cknagHUm

B ManbyTHbOMY OYIKYIOTbCA HOBI TUNMKU
KOMM'IOTEPHUX pPecypciB (Hanpuknag, KBaHTOBI
KOMM'IOTEPU) YU CynepKoOMMN'tOTEPU HOBUX
3pa3KiB

» O4ikyemo 306inbLIEHHA PiBHA y4yacTi YKpalHCbKUX
CTYOEHTIB | acnipaHTIiB B OCBITHIX Mporpamax
CERN, a Takox B nporpamax Technical Students/

Summer Students
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AAKYIO 3A
YBAIY!

CaipiH NaBno
ATLAS, CERN
YHiBepcuteT Texacy B APJIHI'TOHI
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