TeHaeHUMN B MHCpOpMaLMOHHOW

MHPPACTPYKTYpeE AnepHo-
dor3nyecknx LLeHTPoB

CemunHap OPBI

[loknapunk: AHapen E Llesenb
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[11aH ceMunHapa

* BBegeHune
* /IHpopmaLOHHAA MHPaCTPYKTypa

 [MapameTpbl MHOOPMALMOHHON NHAPACTPYKTYPb
B MCC/Ie40BaTe/IbCKUX LiEeHTpax

* B3anmopaencrteme ¢ nHdpopmaLnoHHON
NHPPaCTPYKTYpPOU

« [10OCTYNHOCTb, COXPaHHOCTb, 6€30MacHOCTb
e TexHo/nornyeckmue n3aMeHeHus
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3aBepLUieHne NPOeKTa No.03.G25.31.0229

Client-1 : Client-2

Vlrtual =
Machlne n

data links

\/ udat.é links

Quantum Key Distribution link

Conventional data link
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MIHQbopMaLIMOHHAA MHPPAaCTPYKTypa

e COBOKYMHOCTb OpraHn3aLnOHHbIX NMPaKTUK,
TEXHNYECKON MHADPACTPYKTYPbI, COLMaIbHbIX
KOMMYHWUKaLUMA, KOTOPblE B COBOKYMHOCTU

peanmnayoT 3PPEKTUBHbLIN 0OMEH AaHHbIMW
MeXay nccnenoBarensMn, YTo YyCKOpseT
NnoslydeHne pesysiLTaTos.
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bonbline nepeMeHsbl

* bOJIBIIIE TAHHBIC

- Big data: Velocity, Variety, Volume
— boJibIlive BBIUUCIUTEIBLHBIE MOIIIHOCTH
— EMrocTh kaHanoB nepeaadu (100 Gbit u 6oee)

» [KoMnbroTepHBIC | 00JIa4HBIC CUCTEMBI

— On-demand self-service, Broad network access, Resource pooling, Rapid elasticity, Measured
service

— O0n1aYHBIN CTHJIB
KomnbroTepHas ”HQpacTpyKTypa
ACTpOHOMHUYECKHUE HAOIIOICHUS
Jlpyrue npuMeHeHusI

* HenpoHHBbIE ceTH
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[1aHHbIE

e [laHHble N MHPopmauymna ?

* OCHOBHbIEe onepaunm ¢ AaHHbIMN
— XpaHeHne AaHHbIX
- [Nlepepava gaHHbIX
- peobpa3oBaHne AaHHbIX
- Busyanmsayna gaHHbIX
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CERN

* Ypycno npoueccopHbix aaep > 240K;
* Yucno gnckosopgos > 70K (okono 500 PB);

* Yyc/10 MarHUToPoHOB B POOOTU3NPOBAHHOM
XpaHunuie ~= 706;

* Uucno cotpyaHukoB B T nogpasgeneHn =~
430.

IT personnel ~= 432 [https:/icds.cern.chirecord/2677223/files/CERN-HR-STAFF-STAT-2018-RESTR pdf |
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https://cds.cern.ch/record/2677223/files/CERN-HR-STAFF-STAT-2018-RESTR.pdf

e Resources

- 65 IT engineers

- budget : 7M€

+  Computing

- 1000 servers, 40k threads, 440kHS06

- Storage

- Tapes : 70 PB
- HDDs : 30 PB

- Networks

- 20 Gbps to Renater
- 40 Gbps to CERN
- 40 Gbps to LHCONE/WLCG
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[TapameTpbl SDCC (BNL)

» RACF occupies ~15,000 sq. ft.

» ~250 Computer Racks + 9 Robotic Linear Magnetic Tape Libraries (~85k
tape cartridge cells, ~200 PB Capacity)

» HPSS based tape management system, one of the largest instances
worldwide

» Scalable parallel filesystem with GPFS (currently deployed instance
scales to 100 GB/s)

» 50,000 X86 based compute cores, 125 TB memory, 35 PB Disk

» Bisection bandwidth of 3 Terabits/sec between storage and compute
resources

» ~800 kW Power Utilization (~7 MWh per year)

Tue, February 18, 2020 Andrey Ye Shevel 10



MarnctpasibHble KOMMNbTEPHbIE CETHU

e LHCOPN
— LHC Optical Private Network

« LHCONE
— LHC Open Network Environment

* ESnet
- Energy Science Network

Tue, February 18, 2020 Andrey Ye Shevel
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SACRAMENTO

CHICAGO

KANSAS CITY

NASHVILLE

* Department of Energy Office of Science National Labs
Ames Ames Laboratory (Ames, IA)

ANL  Argonne National Laboratory (Argonne, IL)

BNL  Brookhaven National Laboratory (Upton, NY)

FNAL Fermi National Accelerator Laboratory (Batavia, IL)

ENERGY SCIENCES NETWORK JLAB Thomas Jefferson National Accelerator Facility (Newport News, VA)

Tue, February 18, 2020 Andrey Ye Shevel

LENL
ORNL
PNNL
PPPL
SLAC

Lawrence Berkeley National Laboratory (Berkeley, CA)
Oak Ridge National Laboratory (Oak Ridge, TN)

Pacific Northwest National Laboratory (Richland, WA)
Princeton Plasma Physics Laboratory (Princeton, NJ)
SLAC National Accelerator Laboratory (Menlo Park, CA)
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Hepeakne ocobeHHOCTU B
nccnenoBaTesibCKUX LieHTpax

* Bce BMablI KOMMBbIOTEPHOWN NHPPACTPYKTYPbI
BXOAAT B cpepy OTBETCTBEHHOCTU LT
aenaprtamMeHTa, BK/oyasd

— Tene@oHHYH CBA3b;

- Bce BuAbl AECKTONOB U onepaLnoHHbIX CUCTEM;

— Bce Buabl KOMMNbIOTEPHbLIX CepBNCOB (0OHOBNEHUA,
6e3onacHOCTb, ceTeBad MHMPPaCTPYKTypa,
pe3epBHOE KonMpoBaHue, Npou).

- UT penaptamMeHT MMeEeT CBOM OHOQKET.

Tue, February 18, 2020 Andrey Ye Shevel
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Jupyter

% Applications  Places  Google Chrome

a0 O

. What's New at the RACF X mu SDCC JupyterHub Home x4+

& = C {t & jupytersdcchnlgov

i Apps @ Linux Container.. [J] Hosasrasera-.. @ .:GeneralPurp.. @ OpenStackSum.. @& Whpekc Xupwa.. [ €D MK HP - Knaew... Kak nookniount... (5 Kak nopkniouwt.. @ BETA-Science (B New Site Comp...

SDCC JupyterHub

The SDCC offers multiple JupyterHub instance and back-end
combinations for different users and accounts. Choose the
appropriate option from the instances displayed below.

More information Questions and support

o o
y > _
~Jupyterhub  —jupyterhub

SDCC ¢ HTC SDCC ¢ HPC

Access to Condor queues and HTC computing resources via SDCC Access to Slurm scheduling and GPU computing resources on the IC
JupyterHub. Requires a valid SDCC account and corresponding and KNL clusters via JupyterHub. Requires a valid SDCC account and
experiment affiliation. computing resource allocation.

SDCC HTC JH [ Launch IC | Launch KNL | More info l SDCC HPC JH

* @AE @

B Other bookmarks

x

-

@ Us.ATLAS | S & C - Google Chrome ‘ @ Facility Fictures — RACF - Google C.. | @ HPss (2007) — RACF - Google Chr... | @ RACF Organization Chart — RACF - .. ‘ @ Toward Collaborative Scientific Com.. ”@ SDCC JupyterHub Home - Google C...
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* REANA (Reusable Analyses) -

13 s://cds.cern.ch/record/2652340/files/Fulltext.
0

[Mnatgopopma REANA coctout mn3 Habopa
MUKPOCEPBUCOB, MO3BOMAIOLWNX 3amnyckaTb U OTC/IEXNBATb
B 06/1aKke paboure 3agaHna BblUUCIUTESIbHbIX MPOLUECCOB C
MCNOJIb30BaHNEM KOHTENHEPOB.

* [lo3BONSAET NCNoNb30BaThb pe3ysibTarbl paboyero npouecca,
3anyCTUB MHTEPaKTUBHbIN CeaHC B HOYTOYKe Jupyter.

* MoxHO ucnonb3oBatb U3 Gitlab CI/CD (continuous integration
and delivery).

Tue, February 18, 2020 Andrey Ye Shevel
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[10CTYNMHOCTb COXPaHEHHbIX AaHHbIX

Ehe New YJork Times Archive

WORLD LLE. MY, REGION BUSIMESS TECHMOLOGY SCIENCE HEALTH SPORTS OPIMION ARTS STYLE 1

New York Times Article Archive

The complete archive of The New York Times can now be searched from W TWITTER
NY Times.com — more than 13 million articles total. *§ GOOGLE+
Searching the Archives C0 save

= EMAIL
The archive is divided into two search sets: 1851-1980 and 1981—present.

SHARE
Search the Article Archive: 1981-Present » 5 PRINT
Search the Article Archive: 1851-1980 » B REPRINTS

Tue, February 18, 2020 Andrey Ye Shevel



* Y)Xe ouyngpoBaHo:
- 2500 Bnaeo neHr,
- 1000+ nepcoH ono3HaHO Ha BMAEO 1 Heratmeax;
— HEeCKO/1bKO ThbICAY 0OTO HeraTneoB,

— MHOIO COTEH ayAunO J1IEHT

* /I 3arpyxeHo Ha cepBep CDS.cern.ch;

Tue, February 18, 2020 Andrey Ye Shevel
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COXpaHHOCTb AaHHbIX BO BPEMEHN

* CKONbKO BpemMeHu xpaHnTtb: 207 30?7 50 net nnn
6onblLue ?

 [lepemelleHne aaHHbIX C YCTPOWCTB CTaporo obpasua Ha
YCTPOICTBA XpaHEHNSI HOBbIX TUMOB

- Korga peyb naet o cotHAx PB nnn eanHmnuax EB — npouecc
nepesanncu CTaHOBUTCA NOCTOSAHHOM PaboTon C NOCTOAHHbIM
LLITATOM COTPYAHUKOB.

* [MporpamMmmbl 06PabOTKM AaHHbIX (MU CUMYNALINN)
HeobXxoAnMO noaaepXXmBaTb UTOObI MOXXHO ObI/IO
npoBepuUTb U/MNN YTOUYHUTL a/ITOPUTMbl MHOIO AECATKOB
NeT cnycTA ...

Tue, February 18, 2020 Andrey Ye Shevel
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Bocnpon3soanMOCTb

* HayuHble pe3y/nbrarbl [0/IKHb ObITb
BOCMNPOU3BOANMbIMM.

e Pe3ynbrarbl U3BMEPEHUN N 00PaBOTKN OO/TKHbI ObITb
OTKPbITbIMX, CBOGOAHO AOCTYMHbLIMW B TOM 4uC/ie
N1 noucka.

 CNIoXHble paboume npouecchl, 3anncaHHble B
3J/IEKTPOHHbIX HOYTOYKax, AO0/MKHbI aganTupoBaTbCA
K HOBbIM MOTOKaM AlaHHbIX X HOBOMY MPOrpamMmmHoMy
N annaparHoMy obecrneyvyeHuio.

Tue, February 18, 2020 Andrey Ye Shevel
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HoBbI€ Yrpo3bl

* be3onacHoCTb (HecaHKLMOHNPOBaHHbIN AOCTYM K AAHHBIM U
pecypcam)

- [lepcoHasibHble gaHHble

» B0o/bLIOK BOMPOC “4TO €CTb NepCoHasIbHblE AaHHbIE?”

— MOCKOBCKWi4 cya, ycTaHOBWU/, YTO Balun pOTO 1 BUEO OTAENbHO OT APYrMX CBEAEHWI 0 Bac He SBMSOTCS
NepcoHasIbHbIMU IaHHbIMMW.

- FZ-152 (RU), GDPR - The GDPR aims primarily to give control to individuals over their personal data and to
simplify the regulatory environment for international business by unifying the regulation within the EU.

- CBOM fgaHHble Ha CBOUX cepBepax?
- Meiin cepsep LIEPH

- HoBble npaBuna co3aarT U HOBbIE NPO6GEMbI (HOBbI TEPMUH: SEcurity
cratia).

* Mbl XXMBEM B Mpo3payHOM MUpe.
 OnacHOCTb 06beANHEHNA XPaHUNNLL, AAaHHbIX.

Tue, February 18, 2020 Andrey Ye Shevel
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BxoaoHbie
CUrHans!

[MpocTeiwast HelMpoHHas CeTb

Beca

4

HenpoHHbIe ceTu

>

PesynbTaThl
BblYUCNEeHUI

.r']'E‘tj.

AKTMBaLMOHHaA
byHKLMA
B
AKTHBaUWA
8I
Mopor '
_ hwl®)
.—)

Lk / LayerL,

+1. 4
\ / LayerLy

Layer L, Layer L,

1 4yTb crioxHee

Frank Rosenblatt co3gan nepcenTpoH (nepsasi HEMPOHHas ceTb) B 1959.
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* "WI-FI mostly” - nunotHaa nHuymartuea, noka ana AT
noapasneneHnsa CERN:

- MobunbHbIM YyCTPOMUCTBaAM HEe PeKOMeHO0BaHO
NOAKMHYATLCA K CTPYKTYPUPOBAHHOW NPOBOAHON CETMU;

— B pesynbrarte 60n1ee COTHM CeTeBbLIX PO3ETOK BOOOLLE He
NCNOJIb3YIOTCH;

- MNoka B CERN He oTpaboTtaHa 3arpy3ka JINHyKC C
ncnosibzosaHnem WiFi.

 https://indico.cern.ch/event/810635/contributions/3592971/
attachments/1925353/3187348/CERN_Site_Report_ -
_HEPiX_Autumn_2019.pdf

Tue, February 18, 2020 Andrey Ye Shevel
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3ak/1royeHme

* Pacxobl Ha MH(POPMALIMOHHYI0 NHADPACTPYKTYPY PacTyT M AO/MKHbI OyayT pacTu B
MUpe, ecninm nccnenoBartesbckas AesaTeNlbHOCTb HE MpeKpaTUTCS.

e TexHnyeckasa MHJPaCTPYKTypa MMeET TEHAEHUMIO K KOHUEHTpaL N B KPYTMHbIE
BbIYNCNUTESNbHbIE YCTAHOBKW, KOTOPbIE 0OC/Y)XMBAKT OTAE/bHbIE OTPAC/IU UMK
reorpauyeckme permoHsoil.

— BHyTpW oTAENbHbIX UCCMeaoBaTeTbCKUX FPYNN paunoHasibHO MMETb MUKPO-BbIYNCIUTE TbHBIE
YCTaHOBKM,

» PacTyT 3arpartbl Ha cneunanM3npoBaHHbIie YCTPOWCTBA B COCTaBe
[EeTEKTOPOB/CEHCOPOB B UCC/1ef0BaTe/IbCKOM MHCTPYMeHTapun s
oToopa/donnbTpaumn nosiesHbIX AaHHbIX. YXXe ceilnyac Ync/io U NPon3BoAUTENbLHOCTb
CEHCOpPOB/AETEKTOPOB TaKOBbI, UTO MOPOXAAEMbIN MOTOK “CbIpon” NHOPMaLNK
nepenosiHUT Nbble KaHaslbl Nepeaayun N CUCTEMbI XPaHEHNA OaHHbIX.

* [paHnUa MexXxay TEOPETUYECKON N IKCNepMMeHTaIbHOW HayKoW Npoao/mKkaeT
CTUPaTbCA, NOCKOJIbKY B NpoLiecce aHa/n3a Hepeako UCMOosb3YHTCA AaHHble
HabnAeHUN/M3MEPEHNIA N KOMMNLIOTEPHOIO MOAENNPOBAHNA COBMECTHO.

Tue, February 18, 2020 Andrey Ye Shevel



Jintepartypa 1

https://www.itelescope.net/

https://rg.ru/2019/11/06/reg-cfo/sud-podtverdil-zakonnost-kamer
-videoraspoznavaniia-lic.html

https://en.wikipedia.org/wiki/General _Data_Protection_Regulati
on

https://www.imd.org/globalassets/wcc/docs/imd_world_digital_c
ompetitiveness_ranking 2018.pdf

http://reports.weforum.org/delivering-digital-infrastructure/introd
uction-the-digital-infrastructure-imperative/?doing_wp_cron=15
75992959.9462480545043945312500

https://archive. nYtimes.com/WWW.nytimes.com/ref/membercente
r/nytarchive.htm

Tue, February 18, 2020 Andrey Ye Shevel
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http://reports.weforum.org/delivering-digital-infrastructure/introduction-the-digital-infrastructure-imperative/?doing_wp_cron=1575992959.9462480545043945312500
http://reports.weforum.org/delivering-digital-infrastructure/introduction-the-digital-infrastructure-imperative/?doing_wp_cron=1575992959.9462480545043945312500
http://reports.weforum.org/delivering-digital-infrastructure/introduction-the-digital-infrastructure-imperative/?doing_wp_cron=1575992959.9462480545043945312500
https://archive.nytimes.com/www.nytimes.com/ref/membercenter/nytarchive.html
https://archive.nytimes.com/www.nytimes.com/ref/membercenter/nytarchive.html

JinTepartypa 2

https://www.vedomosti.ru/technology/articles/2019/11/26/8
17135-vlasti-sledit

* https://www.xsede.org/

* https://www.bnl.gov/compsci/SDCC/hpc/hpcl/index.php
* https://www.sdsc.edu/

* https://www.olcf.ornl.gov/

* https://computing.linl.gov/

* https://www.bnl.gov/compsci/

« Sample Size Planning for Classification Models
https://arxiv.org/abs/1211.1323

Tue, February 18, 2020 Andrey Ye Shevel
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JinTepatypa - 3

* https://en.wikipedia.org/wiki/List_of electronic_|
aboratory notebook software packages

* https://stats.stackexchange.com/questions/514
90/how-large-a-training-set-is-needed

* |EEE Transactions on Neural Networks and
Learning Systems -

https://ieeexplore.ieee.org/xpl/Recentlssue.|sp?
punumber=5962385

Tue, February 18, 2020 Andrey Ye Shevel
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