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I1/1an nipe3eHTaIUM

» AcTtopuyeckue aaThl

» MupoBEI€ TCHICHIIUU

— bonpimmne nanHbie

— KoHpurypupyembie apXUTEKTYPbI

» Hamma peanbHOCTh U ITEPCIECKTUBEI
— O01a4YHOE XpaHEHUE TaHHBIX + KOMIIBIOTHHT

— JlokanbHas npoBoaHas ceth U WiF1 ceThb

— DJIEKTpOHHA I104YTa
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OxkTs16ps 1995







I/ICTOquECKHE AdTbl KOMIIbBHOTEPU34AIIUHN U
KOMMYHHUKdAIINHA

» 20 51eT co Bpemenu crapra nybmuuHoro 8 O®BD u [TUAD
nocTyria B IHTepHeT uepe3 CITyTHUKOBBIM KaHasl (CTapT =
OKTI0pb 1995, 64 Kbit)

— Pocr 3a 20 jsieT B 16 pa3 (BoO MHOTMX IPYTUX MeCTax
pocT OoJiee, ueM B THICSIUY pa3)
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Remarkable Historical ESnet Traffic Trend

ESnet Traffic Increases Actual Dec
XL s 10X Each 4.25 Yrs, for 20+ Yrs 2012
15.5 PBytes/mo. in April 2013 #JEZPW LSV |
10,000 | The Trend Continues e T
J’M X =
SoEn Nov 2001 ,\,.;!LJ” 4
< Jul 1998 100 ;Bj":/“" Avg. Annual
S 100 Oct1993 10 TBy/mo. -y < Growth: 72%
E o | 1 TBy/mo. ) Pl 53 months | XTSI
2 - | to 2016:
Bl £ 40 montis 100 PBy/mo
5 " tual
= 0.1 ---ffw"'f S7 months | [_____ Eponentlal fit + 12 month projection

Log Plot of ESnet Monthly Accepted Traffic, January 1990 — December 2012




IIpoAYyKTHBHOCTHh HAYUYHBIX I'PYIIII B
3HAUUTe/TbHOH CTelleHH 00CyCc/10B/IeHa
yA00CTBOM M CKOPOCThI0 00MeHa
NAaHHBIMH KaK BHYTPH OpraHU3alluM,
TaK M Ja/IeKO 3a ee mnpeje/jiaMu.
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Data Management
Where is LHC in Big Data Terms?

. . WA | Big Data in 2012 | In 2012: 2800 exabytes
Business emails sent Congress s created or replicated

3000PB/year " 1 Exabyte = 1000 PB
(Doesn’t count; not managed as

a coherent data set) Reputed capacity of NSA’s

new Utah center: 5000 ExaB
~14x growth (50-100 MW)
expected 2012-2020
Facebook uploads We are big...

180PB/year - .
not NSA-big, but big

(and more cost efficient)

LHC data )

15PB/yr
| 4 Current ATLAS

Census & ) : data set, all data
£ : products: 140 PB

Wired 4/2013

http://www.wired.com/magazine/2013/04/bigdata/

nnnul.lh"E" October 15, 2013 Torre Wenaus, BNL CHEP 2013, Amﬁrdam 19




Data volume processed : the Exabyte areal

dashb e NBytes Processed in GBs
1e9 8759 Hours from Week 00 of 2015 to Week 52 of 2015 UTC
L L | | | | | L | L | Li | | | |
Ll 1 Exabyte |
08 =

Driven by user analysis

06 =

04 =

02 b=

0o

Jan 2015  Feb 2015 Mar2015  Apr2015 May2015 jun2015  jul2015 Aug 2015 Sep 2015 Oct2015 Nov2015 Dec 2015
M Analysis (787,979,846) B MC Reconstruction (176,091,377) W Group Preduction (91,027,129)
[ Others (52,755,504) B MC Simulation (23,398,090) [1Data Processing (9,848,633)
& unknown {0.00) B T0 Processing (0.00)

10
Total: 1,141,100,582 , Average Rate: 36.18 /s
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1t estimated that

40 ZETTABYTES
e 2.5 QUINTILLION BYTES

af data will be created by J i~

2020, an increase of 300

timaes from 2005

The
FOUR V’s

of data are created each day

y_a]

6 BILLION
PEOPLE

have cell
phones

Mest companies in the
U5, have al least

100 TERABYTES

'WORLD POPULATION: T BILLION of data stored

Madern cars have close to
100 SENSORS

@ (' {f that menitor items such as

= fuel level and tire pressure

The New York Stock Exchange
capiures

1TB OF TRADE
INFORMATION

during each trading session

E(\l

Velocity

ANALYSIS OF
STREAMING DATA

By 2018, it is propected
e will be

18.9 BILLION
NETWORK
CONNECTIONS

YYY TRy Y Y
e LIITLLEEEL

Sowces: McKinsey Global Instibete, Twitler, Cisco, Gariner, EMC, SA%, 18M, MEPTEC, 0AS
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Asof 2011, the global size of
data in healthcare was
estimatad (o ba

By 2014, it's anticipated
there will be

are walched an
YouTube each month

&
¢
&

are shared on Facebook
every maonth

ﬁ 'na o [ £] ’.’. j- ara sent per day by about 200

’ million moathly active users

Poor data guality costs the US
economy amund

don't trust the information
they use to make decisions

Veracity

UNCERTAINTY
OF DATA

N one survey were unswe of
hiow much of thesr data was
inaccurate




OO06/1auHasi apXUTEKTypa

e [Ia9Th Ba)KHBIX XapaKTPUCTUK

— [octyn no TpebOBaHUIO B pe)KUMe caMO0OCTyKUBaHUsI; bbicTphie
KaHasbl CBs131; bonbiioi nyn pecypcoB; ['nbkocTh; I3MepsieMOCTh
MoTpeb/IeHNs peCcypCoB

* |'pu cepBUCHBIE MO/Ie/IN
— SaaS, PaaS, IaaS

* YeTbIpe MO/ie/Id pa3BEPTLIBAHMS

— YacTHOe, KOMMYHaIbHOe, My0IrMuHOe, THOpUIHOe

e Ref: csrc.nist.gov/publications/nistpubs/800-145/SP800-145.pdf
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[IporpaMMHO-KOH(pUT'YPHUPYEMBIE
pecypcChl

* [IporpaMMHO-KOH(UT'YpUPYyEMEIE CETU
(ITKC — software defined networks - SDN)

* [IporpaMmMHO-KOH(MUTrypupyemble CHUCTeMBI
Xpanenus HanHbix (IIKCX ]I — software
defined storage - SDS)

e [IporpaMMHO-KOH(Uryprupyemsbie LleHTp
O6pabotku dannbix (ITKIIO/I — software
defined data center - SDDC)
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Hartmm peaiiu

e [Ipenmosaraercs, YTo IMPUTOK CIIEL[UA/IMCTOB B
VHCTUTYT B CpeHECPOUYHOM IepPCIIeKTUBE
YMEHBIIIMUTCS UIU CTaHeT OTpULlaTe/IbHbIM:

— c/iefyeT MJIaHWPOBATh aBTOMAaTU3aLHI0
PYTUHHBIX OIepaiyii, UT00 YMeHbIIUTh
He00X0WMOCTb PYYHOTO BMeIllaTe/IbCTBa;
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BuprtyasibHasa peaibHOCTh B OPBO

 BupTyanmmsupoBaHbl: MeM/I CepBep, K/IacTep
O®BO u BCce ripoume CepBUCHI (I1epeBo
3aBepiuuncs B 2015).

* BupTyasbHasi KOMIIbIOTEpPHAs MHMPPaCTPYKTYpa:

— Openstack (B 3kcriepyMeHTa/IbHOM
TeCTUPOBAHUN);

— IIporpamMmmMHO-KOHMUrypupyemas Cucrema
XpaHenus Tanaeix CEPH (B
9KCIIePUMEHTA/ILHOM TeCTUPOBaHHUM ).
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[ lepcrieKTUBHBIE TTpe/I0KeHU

(Ha HEeCKOJIbKO J1eT)

e CXII nnsa nokymeHToB [INAD (uT0b He mockLIaTh
Men/iaMu COTHU MB);

e Melin cepBep: oToOpakeHHe B 00J/1aKa.
 WiFi — MeXXIyHapO/AHbIM POYMUHI 110 aBTOPU3aLIUU.

e BupTtyanbHasi KOMIIbIOTepHasi MH(PaACTPYKTypa
(BK/IIOUasi BCe CePBUCHI BH/la CEPBEPOB IOMEHHbBIX UMEH,
110J100HOrO0).

* BHyTpeHHUe KaHa/ibl CBA3U — 10 I'OuT.

e (CmMmeHHbIe KOHCY/bTaHThI 10 U'T B ITUAD
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bmarozapro 3a BHHUMaHue!

Add Ref: http://hepd.pnpi.spb.ru/hepd/events/meetings/sessiya_2015/dec23/shevel_2015-12-23.pdf
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