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- BoeBoguH, yTpeHHN OoKnan
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Big Data
- Mpo6nema. - ynpasieHna AaHHbIMVi

e I'IepCOHahBH'ble apxnBbl AaHHbIX (XTb) -
o |/|HCTI/ITyTCKVIe XpaHUINLLLA (xxbe)

: <<EonbLuas=| HayKa» (XPb)

» ATLAS (LHC): neTa6ai7|T/c' |

e LSST' 20 Tb/HO4b, 200 Pb.apxuB.
(Xab6n,-15 net,25 T6)

o SKA"(paamoTeneckon, 1KB.KM) — 3k3abaiT
CbIPbIX AAHHbIX B CYTKI"!

- ['yrn:-obpabaTtbiBaeTcs 24 Pb/cyTKn,
coumasbHble ceTu @ FlepewarHynun Pb-nopor



Big Data

e [Ipobnema. yrnpaBieHnsa gaHHbIMU
«NOAPYYHbIMN» NHCTPYMEHTAMU

e I'IepCOHaan'ble apXuMBbl AaHHbIX (XTb)
2 |/|HCTI/ITyTCKVIe XpaHUINLLA (xxbe)

- «bonblwas Hayka» (XPb)

o ATLAS (LHC): neTa6ai7|T/c |

e LSST: 20 Tbh/Houb, 200 Pb.apxuB.
(Xab6n, 15 net,25 T6)

o SKA"(paamoTenieckon, 1KB.KM) — 3k3abanT
CbIPbIX AAHHBIX B CYTKA"!

o TpebyeTca crneunanbHble peleHnd



Big Data

NHopMaLMOHHbLIN WYyM B obulecTee

Nature(2008), CACM(2008), Economist(2010).
Science(2011)

Google Insights for Search

Interest Over Time for ""BIG DATA™




Big Data

Figure 1. Hype Cycle for Web and User Interaction Technologies, 2011

expectations

‘ Semantic Web Private Cloud Computing
| Social Anahytics 1‘£_Qtf&ugmenteu Reality
Cloud Collaboration Services Cloud Computing
0\ Infrastructure as a Service (1aas)

, HTMLS

Mabile Weh Applications\ _ Second-Generation

Context-Enriched Services CAEMIse Mashups ! — Portlet Standards
Social Media Metrics Web Experience Analytics (JSR 286 and WSRP v.2)

| Portal Fabric wWeb Widgets W eb Analytics

Vyeh Content Product Recommendation Engine —2 Web and Application
Context Delivery Architecture Q Web-Orented Architecture H osting
Citizen Developers
"Big Data" and Extreme Information B

SOA
@web 3.0 ; .
Frocessing and Managemeni/. Service-Oriented

Online Channel Optimization E‘“?ggeassﬂu;ﬂ‘%pgcat?om S Mobile Applic ation
Portal-less Portals BB Development

Cloud Portal

Services QRIA Platforms Federated Portals

Within vendor Families

Mohile Internet Analytics
Tag Management _p
Customer-Centric ‘u'k{et:l Strategies_/. Claudiveh 5
User Experience Platforms Platforms

| ?iWED Customer Service Suites
Clopd kP aervcesip Conaum:gﬁigg% T Advanced Weh Services

RIA Rich Client Composite Applications
Collaborative Customer Social Software Suites
Interfaces 79 i
_ Federated Portals Across Vendor Families
| As of July 2011

Technology rr’;laakt;; Trough of

Trigger Expectations Disillusionment

Plateau of
Productivity

Slope of Enlightenment

time

Years to mainstream adoption: obsolete

O less than 2 years 02tohb years ® 51010 years A more than 10 years ® hefore plateau
Source: Gartner (July 2011)




Big Data

Figure 1. Hype Cycle for Web and User Interaction Technologies, 2011
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Big Data
o Flpo'6'1.1eMb|-xp-a.HeH|/|;| Big Data HeT

- OCHOBHOWM NPON3BOANTENL AAHHbIX —
CeHCOpPbl, CEHCOPHbIE CeTr
- EMKOCTb AMNCKOB pacTeT ~ Kak 1 CeHCOopb!

- 120 Pb xpaHunuiie yxxe ckopo (IBM, 200,000 .
- SAS-gmMckoB) ona npenckasaHums yparaHOB)

o pr,EI,HOCTI/I C 06pa60TKov| N aHaIu30M

- Pa3Hble cbopMaTbl OAaHHbIX — TabJsIn4HbIe,
. CNabo-CTPYKTYPUPOBaHHbLIE, NE€EPAPXMNYECKUe,
‘BUAOeo, ayano, nsobpaxeHus..:.

- TpeboBaHue «bbICTPLIX» Pe3ys/ibTaToB, B
buiHece cHeT MaeT yKe Ha MUINcekyHabl 1 -



Big Data

° O6pa60TKa rleTa6a|/|THb|x OAHHbIX B HPC
HEeBbIFrOHa — A0POron TpaduK.

- HoBaq apXMTeKTypa - CYB[l Ha knacTepe

. MaLWuH KakK pacnpeneseHHoe,
MacwTabupyemoe xpaHunuuie, nNc
o6pa60TKa n aHannTuka (SciDB)

o Me>KMaLu|/|HHoe B3auMOOeNcTBmne —
MacClUTabupyemMbin NyTb K YrpaB/IEeHUIO
NAaHHbIMI: '

" -'3a 10 neT HaceneHue BbIpoCno B 1.2 pasa,
KOJ1-BO TPaH3UCTOPOB (EMKOCTb ONCKOB) — B
200 pas




‘Uncertain Data

» IHTepakTUBHas paboTa (4enoBek) C -
ONaHHbIMMN He MacllTabupyeTcs

¢ NIOMMMO POCTa AaHHbIX, MOBbILLIAETCS
TpeboBaHue K nx Ka‘-IECTBy " ypOBHro
- aHaIN3a -

- Bce LI,aHHbIe 3KCI‘IepVIMEHTOB ‘-II/ICJ'IEHHOFO
Mouenmposar—mn — HeTOo4Hble.,

- Bce pe3ynbTaTthl 1 BbIBO/bl HecyT OTNEYATOK
 3TON HeTO‘-IHOCTI/I . ¢



‘Uncertain Data

HeTo4YHble* daHHbIe

.- [lorpewHoCTb N3MepeHni

- NMponyuieHHble COBLITUS
NcTopuyeckne naThl:
- HETOYHO - B 13 BeEKe

- - WHTepBan —Bo BpemeHa Pegopmavimy

- HepaBeHCTBa — 10 HaLlen 3pbl

- MaccuBebl - B noHe e IbHUK B AaHBape
° ACTpOHOMVIFI — MponyLleHHble TOYKWU,

-

HeyBEpPEHHOE OTOXAECTBAEHUE



~ Uncertain Data

» TUNM4YHasa 3aga4a aCTPOHOMUN —
B3aMMHOE OTOXXAeCTB/1eHne o6 bLeKToB U3
Pa3HbIX KaTaNoroB — BEPOATHOCTHaa !

-~ KoopAnHaTbl MOTYyT CYLLECTBEHHO
OT/IN4aTbCH. -

. * Pa3Hble MeToaMKM HAaBAOAEHNIA, Pa3HbIE
NPMBA3KN CUCTEM KOOPOMHAT, TOYHOCTU
HaboneHun. .. .

o MNosioxeHne 06bLEKTOB Ha Hebe MoXKeT
MeHATbCA (MHOrga CyLlecTBeHHO)

" -"O[HON 3BE34€e MOryT COOTBETETBOBATH ;
HECKOJIbKO 3B€3 AN HU OfHOWN. TpebyeTcs
NpUBAEKaTb BHELIHNE COODparkeHus.



Uncertain Data

&
No matches

%

Unambiguous match

Multiple matche

Multiple matches L]




“Uncertain Data

e OTOXKOEecTB/IeHNe 3Be3 CTaHOBUTCA
Ba)KHenlen 3agadyen ¢ BBOOOM HOBbIX
NHCTPYMEHTOB

DSS. 1980s-1990s D

LSST. 2010s
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o LSST — 100 MnH. 3B€30/MUHYTY AONS
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Uncertain Data

HeToYH@CTN B KoOopAnHaTaX repewsim B HETOYHOCTU B NOKa3aTeJIN UBETa !




Uncertain' Data

. He06xon|/uv|o Hay‘-IVITb MaLLIVHbI pa60TaTb
C HETOYHbLIMN JAHHbIMU

- XpaHeHme‘- |

~ 06paboTka_

- AHanus -

- MpuHsaTUE pemean/l '

o CYE,EI, Hao Hay4YMTb pa60TaTb C -
HETOYHbIMW JJaHHbIMU

- “.Pa3paboTKa Cc HyN4 - aKaneMMHeCKaﬂ paboTa
- PacwimpeHne cyuecTBylolen — cpasy B 60



‘Uncertain Data

e PostgreSQL — Hanbonee NPoABMHYTaS,
cBoboHasA, paclumpsaemMas, nonyasapHas B
Hay4YHoM ceobllecTtBe, CYB]

e TUM uaHHblx_hdate ONA NCTOPUYECKUX
- JaT, NnpeACTFaB/geMble MHTepBalaMy

- IHTepBasisl OTKPbITbIE 1 3'aKp_bITbIe

- ﬂouuepmmsaeTCH MHTepBaJibHas anre6pa
AnneHa

= Onepavunu CpaBHeHVIFI nepeceHeHm;l
BKJIIOYEHWS]



Uncertain Data

Open interval. t;<t. "Before"

Open interval. t<t,. "After"

Array of intervals. t in [[ty,t5], [t5, t4], ...]. "Recurrent”

5 & B B B B § B B B B B

time

...and then add some probabilities




Uncertain Data

CREATE TABLE supernovae (name TEXT, date hdate);

INSERT INTO supernovae (name, date) VALUES ('SN185', hdate('185"));
INSERT INTO superhovae (name, date) VALUES (‘SN386', hdate('386"));
INSERT INTO supernovae (name, date) VALUES ('SN393', hdate('393"));
INSERT INTO supernovae (name, date) VALUES ('SN1006', hdate('1006")
INSERT INTO supernovae (name, date) VALUES ('SN1054', hdate('1054')
INSERT INTO supernovae (name, date) VALUES (‘'SN1181', hdate('1181")
INSERT INTO supernovae (name, date) VALUES ('SN1572', hdate('1572')
INSERT INTO superhovae (name, date) VALUES ('SN1604', hdate('1604')
INSERT INTO:-supernovae (name, date) VALUES (‘SN Cas', hdate('1680'));

CREATE TABLE astronomer(name TEXT, life hdate);
INSERT INTO astronomer (name, life) VALUES
(‘Tycho Brahe', hdate('1546.12.14', '1601:10.24"));
INSERT INTO astronomer.(name, life) VALUES 1
(‘Johannes Kepler hdate( 1571.12.27','1630.11.15"));

SELECT s.name, a.name FROM supernovae s, astropnomer a
WHERE s.date = a.life;

SN1572 | Tycho Brahe
SN1572 | Johannes Kepler
SN1604 | Johannes Kepler




~ Uncertain Data

» YTo nnaHupyeTcs

- HoBbI TN gaHHbIX-UNCERTAIN, 3apaBaemMbin
He 3HavyeHvneM, a PyHKLUMnen pacnpeneneHums
BEPOSATHOCTU -

- » HeOnpeLeneHHOCTb MO 3HAYEHMUIO
 HeonpeaeneHHOCTb MO CyLLeCTBOBaHUIO

-+ - ApuémeTudeckne npeobpasoBaHne BENNYNH

- BepoATHOCTHBIE -aHas1I0r 0BbIYHbIX
onepaL i OTHOLLEHNA OBYX BEAUNYUNH
.+ (bonblue, MeHbLLEe, paBHO, NnepeceYvyeHune,
BKJIlOYEHME,...) )

o -
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