Y10 TaKkoe 6onbluMe AaHHble?

*  "Those 'Big Data' jokes just... never get old"



Y10 Takoe 60nbLuMe AaHHbIE?




[Ana yero Hy)>XHbl 60nbLuNe AaHHbIE?
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NcTopusa 60nblUNX JaHHDbIX



MNMpeabicTopuna

B 1820 — 1840 rogax BnepBble B UICTOPUN HaYanu
NoABNATbCA 60/bLUME
Habopbl YNCNOBbIX AaHHbIX. ATOT NPOLECC Ha3biBan
“naBuHoOn uncen”.

OAWH 13 NepBbiX UCTOYHUKOB — BUOSIOMMYECKME faHHbIe.
Mosnuan Kapn JiuHHewn (1707-1778),
CcO3aBLUNIA TAKCOHOMMUIO PaCTEHUI N XXUBOTHbIX.
PasBuBanucb 6M6INMOTEYHbIE TEXHONOMUN,
NOABNANUCH KapToTekn. Pocnu aaHHble, cobpaHHble B
coumnonormyeckmx nepenncsax. MNoaBnAnUCb 06LINPHbIE
reosiormyeckune, aHTponosiorMyeckune gaHHble.



Bu3yanu3a|.|,m| AaHHbIX

DIAGRAM or rae CAUSES or MORTALITY o)
IN THE ARMY IN THE EAST. APRIL 1854 10 MARCH 1855,

The Areas of the Hue; red, & black wedges are each ed, from
the cenlre as the common veriea.

The blue wedges measured from the cenire of the eirele represent areas
Tor area. the deaths fram Freventible or Mitigable Zymotwe diseases; the
red wedges measured from the centre the deaths from wounds, & the
black wedges measured from. the cenire the deaths from all other causes.

The back line acrass theved triangle in Nov? 1854 marks the boundary
o the deaths Trom all. dther cawses during the month.

I Ocober 1854, & April 155, the black area coirwides untly the red,;
wnJanuary & February /859 the blue coincides wiih the black:.

The enlire areas may be compared by following the blue. the red & the
Hack lnes enclosing them
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«[JuarpaMmMa npuyYnH CMepTHOCTM B apMuK Ha BocToke» paboTbl PnopeHc HaiTuHrenn.



B 1865 rogy nossusnca TepMuH
Business Intelligence. Ero Bnepsble
ynoTpebun npopeccop Pnyapa
Mwunnep [leBUHC.

[log 9TUM TEPMUHOM OH
nogpasymMeBas UCnosib3oBaHue
aHanunsa
AaHHbIX ANns ycnexa B 6usHece.

Cyclopaedia of Commercial
and Business Anecdotes

Richard Miller Devens, Sinclair Hamilton
Collection of American lllustrated Books




TabynaTtop — nepBoe
YCTPOWCTBO AN 06paboTKM
60bLLUNX 06 bEMOB
MHPopMaLMKn. bbiNno N306peTeEHO
[epmaHoOM Xonneputom B 1881
rogy. OHO ncnonb30Banoch ANns
06paboTKKN nepdokapT C
OaHHbIMW O Nepenmncu
HaceneHus CLUA (1890)
Poccum (1897). B cnyyae py4Hom
006pabOTKN AaHHbIX
noTpeboBanochb 6bI HECKObKO
ner.
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[lepBble a/IEKTPOHHbIE
YCTPOWUCTBA, OCYLLecTBAABLUNE
aHanu3 gaHHblX, MOABUINUCD
BO BpeMs BTopon MnpoBou
BOWHbI. OHM NoHavany
CNY>Xunn gna gewmbpoBKu
coobueHN NpoTnUBHKUKA. Ha
PUCYHKe — bpuTaHcKas
MalLnHa Ans aewndpoBKu
Colossus.
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[lepBble XxpaHUnULla gaHHbIX
nosiBunncb B 1950-x rogax.
ITOT JIEHTOYHbIW HAKONUTESb
KomMmnbtoTepa Bendix G-15
OTHOCUTCA NpUMepHO K 1956
rogy. CTouMoCTb KOMMbLOTEPa
cocTasnana $60,000
(§500,000 Ha coBpeMeHHble
LEeHbIN).




Bnok UNIVAC 1540,
NCMnosib30oBaJsiCs B cepegnHe
1960-x ropos,

Becusn okosio 1000 ¢pyHTOB M
NMesn ABa CEMUO0POXKEYHbIX
NTEHTOYHbIX HaKoNuTenda Ha /
Merabamnr.
[MpepHa3Havyancsa ans paboThbl
C MeMH(ppPenMOM MoaENN
1219-B.




Sony SMC-70
MepBbI KoMmnbroTep (1982),
NpUHUMaBLINKA 3,5-4HOUMOBYIO
rmokyto guckety (1.44Mb,
noHayvany — 720kb),
BbinyLleHHyto B 1981 ropay.

FORMATTED for 18M
PS;
HIGH DENSITY




Mepebii CD (koMNakT-ANCK)
nosasunca B 1982 rogy, a
nepsbit CD-R BnepBble 6bis
HaneyartaH B 1988
koMmnaHuamum Philips u Sony.




CoBpemMeHHbIN 3Tan (1993 - 2018 rr.)

[MosiBUNUCb HOBbIE MOHATUSA: MaLUMHHOE 0by4eHMe, Hayka O AaHHbIX, rMyookoe oby4yeHune
MOLLHOCTb KOMMbIOTEPOB CTana AOCTaTOMHOM ANS aHanu3a gaHHbIX

Ans oby4YeHns HEMPOHHbIX CETEN CTann NCNoNb3oBaTh rpadnyeckne npoueccopbl (yckopeHue
00y4eHuns1 B HECKOSbKO pas)

MosiBUNOCb MHOXECTBO AaHHbIX 3a CYET pacnpocTpaHeHus MHTepHeTa

B 2010-x — pa3BuBaeTcst HOBbI UICTOMHUK AAaHHbIX — MOOUNbHLIN NHTEpPHET



OuudpoBKa faHHbIX

2007 ANALOG
19 exabytes

- Paper, film, audiotape and vinyl: 6%

- Analogvideotapes (VHS, etc): 94 % ANALOG

- Portable media, flash drives:2%

- Portable hard disks: 2.4 % DIGITAL @
- CDsand minidisks: 6.8 %

Global Information Storage Capacity
in optimally compressed bytes

- Computer serversand mainframes:8.9 %

- Digitaltape:11.8 %

1986
ANALOG | /4
.2.6 exabvtes i -DVD/Blu-ray: 22.8% o}
' = DIGITAL ‘
DIGITAL Y STORAGE
0.02 exabytes
-PCharddisks:44.5%
2002_ 123 billion gigabytes
“beginning
of the digital age”
50%
% digital: B3t e
0, 0, 0, 0,
1% 3% 25% 924 % DIGITAL
280 exabytes

Source: Hilbert, M., & Lopez, P. (2011). The World’s Technological Capacity to Store, Communicate, and
Compute Information. Science, 332(6025), 60 —65. http://www.martinhilbert.net/WorldinfoCapacity.htm



EavHuubl HdopmMauum

Simbologia  Equivalencia Equivalente en Bytes
byte b 8 bits 1 byte
kilobyte Kb 1024 bytes 1024 bytes
megabyte MB 1024 KB 1048 576 bytes
gigabyte GB 1024 MB 1073 741 824 bytes
terabyte 8 1024 GB 1099 511 627 776 bytes
Petabyte PB 102478 1125 899 906 842 624 bytes
Exabyte EB 1024 PB 1152921 504 606 846 976 bytes
Zetabyte ZB 1024 EB 1180591620 717 411 303 424 bytes
Yottabyte YB 1024 7B 1208 925 819 614 629 174 706 176 bytes
Brontobyte BB 1024 YB 1237 940 039 285 380 274 899 124 224 bytes
Geopbyte GB 1024 BB 1267 650 600 228 229 401 496 703 205 376 bytes




1 Pb — 1 NMeta6auT (1024Th)
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PocT 60/bLUMX AaHHDbIX

DATA GROWTH

40

X axis: Year

Y axis: Global data
35 Unit of measurement: Zettabytes
1ZB =1,000’ bytes

2005
2006
2007
2008
2009
2010
20M
2012
2013
2014
2015
2016
2017
2018
2019

Note: Post-2013 figures are predicted. Source: UNECE



PocT 60nblUMX AaHHbIX

Data Volume Growth Continues @ Rapid Clip...

% Structured / Tagged (~10%) Rising Fast...

Information Created Worldwide =
180
% Structured / Tagged

Expected to Continue Accelerating 2025E:
163 ZB, 36%
160
140 2020:
47 ZB, 16%

120
100

80
2015:

60 12 ZB, 9%
2010:
40 27B, 9% ‘
»
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Zetabtytes (ZB)

2005:

0.1ZB |
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KLEINER  Scures: 15 Dataage 2025 Study, sponsored by Seagate (3/17)
Note: 1 petabyte = 1MM gigabytes, 1 zeta byte = 1MM petabytes

PERKINS



dakTopbl pocTa 60/1bLUNX AAHHbIX

WHAT ARE THE MOST IMPORTANT FACTORS DRIVING
THE GROWTH OF DATA GLOBALLY?

59 %
53 )

31 %

47 %
43 %
35 %

http://blog.3clogic.com/topic/reporting



NapeHue cTOMMOCTHU HOCUTENEN AaHHbIX

Data in Digital Universe vs. Data Storage Costs, 2010 — 2015

10B $0.20
8B
- $0.15
a 6B
S
£
o 4B
5 $0.10
5 %
2B
0B $0.05
2010 2011 2012 2013 2014 2015
——Data in Digital Universe (Petabytes) -—Storage Costs ($/GB)

@KPCB ™

Cost per GB of Storage



PbIHOK 60/IbLUMX AaHHbIX

O6bem pbiHKa Big Data lepmanum (MaH eBpo)

3198

2211

1765

1246

506

459

2015 2016 2017 2018 2019
W O6opyanosanuve M Mporpammuoe obecneyeHne B CepBUCHbBIE YCAYTH

UcmouHuK: Experton Group



PbIHOK 60/IbLUMX AaHHbIX

O6bem pbiHka Big Data no nogrunam (mnpg gonn. CLLA)
68,7

= Professional Services
" Apps & Analytics

B Compute

38,4

M Storage

H Cloud

mSaL

® Infrastructure Software
m NoSQL

W Networking

2014 2015 2016 2017 2018 2019 2020

UcmouHuku: Wikibon, IPOboard



NH)keHep 60nbLUMX faHHbIX

MAP REDUCE

CERTIFIED
BIG DATA

% HADOOP
EXPERT




NMpuMmep BaKaHCUU

@ BakaHcuu

Peziome BakaHcun Yenyru Momolis Komnaxuu MpoekTbl

Data Engineer
ot 160 000 py6. Ha pyku

Star-staff v

Mocksa

OTKIMKHYTbCA T @

TpebyeMmbii onbIT padoTsl: 1-3 roaa
MonHasa 3aHATOCTh, yaaneHHasa padoTa

Vuem Data Engineer B MEXAYHaPOAHYIO KOMNaHWI0 OCHOBHON MPOEKT - pa3padoTka nnaTtopMsl ANA MHTErpaLmum
YHACTHUKOB ANCTPUBYLIMW MIPOBOTO KOHTEHTA: MIPOBLIX NNAT(OPM, MArasuHoB, GaHKOB U T4,

3agava:"c Hyna" pa3paboTaTe cUcTeMY And cGopa, 00paboTKKU 1 XPAHEHNN CTATUCTUKM MO MOBEAEHMIO NOMNb30BATENEH,
MH(OPMALIMK, CBA3AHHON C AaBTOPU3ALMEN, (PUHAHCOBLIMK ONepaUMamMK, etc. HanpumMep, AnA BbIABNEHNA aHOMAaNbHOM
NOBEAEHNA NONb30BATENEN')



MpuMmep BaKaHCUU

3apava:'c Hyna" paspaboTaTth cuctemy aAna cbopa, o6paboTkM M XpaHEHNM CTATUCTHUKM MO NOBEAEHWIO NONb30BaTENEN,
MH(OpMaLMK, CBA3AHHOI C asTopusauven, (PMHaHCOBLIMK onepauuamiu, etc. HanpuMmep, Ana BbIABNEHWA aHOManbHOro
noBeEAEHNA I'IOJ'|b3OBaT6TIEI7II)

Kakue HaBbIkM NOMOTyT paGoTaTtk y Hac:

— OnbIT B NOCTPOEHUN HATPYKEHHbIX CEPBEPHbIX PELLEHNA

— [MpakTuyeckuit onbIT padoTsl ¢ Kafka u Kafka Streams unu KSL

— 3HaHue Go wunu Java

— OnbIT paboTbl ¢ KONOHOYHbIMK Ba3amu AaHHbIX. (Hanpumep, Yandex Clickhouse)

— MMpaKTMYeCKMi ONbIT paboTkl ¢ 3a4a4n arperauun u 06paboTKK AaHHBIX U3 Pa3HbIX UCTOYHWKOB
ByAeT Nnocom:

— OnbIT paboTsl ¢ ElasticSearch, Mongo, PostgreSQL
— OnbIT paboTbl ¢ Kubernetes
— OnbIT paboTsl ¢ HDFS/Hadoop

— [MpaKTUYEeCKMIt ONbIT B MCNONb30BaHUA Kubernetes/obnayHoi MHPaCTPYKTYpbl
Yro Mel npegnaraem:

— PaboTa B GonbLlIOM MEXAYHAPOAHOM NPOEKTE N0 ANCTPUOLIOLIUK UIP

— Bo3moxHO paboTaTb yaaneHHo unu B opuce (M. IMUTPOBCKasA)



