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TL etval ta Meyala Aedopeva (Big Data)

* Aebopéva 1ou eival TOoo PeYAAa Kal TiEPLUTAOKO TTOU SEV UIMOPOUE vaL T
ETEEEPYOOTOUE UE TIOPAOOOLAKA CUCTAMATA

* MpokAnoelg ota MeyaAa Asdopéva:
* YUM\oyn (capture)
* ErupéAela (curation)
* AmnoBnkeuon (storage)
* Avalntnon (search)
* Awapoipaon (sharing)
* Metadopa (transfer)
* AvdAuon (analysis)
* E¢aywyn Nvwong & MaBnon (knowledge extraction & learning)
 Ormtikomoinon (visualization)



Napadeypa

 Exete 1024 diokougtou 1 TB (=1 PB)
* @€Aou e va oteiloupe Ta Sedopéva otn Oecoalovikn

* [lpoTAOELG?



Tporoc A: Avtypadn Meow Awktuou

* Eotw ypopuun 100 Mbps
* 100 Mbps=100/8=12.5 MB/s
e Ml 1 TB: 1024 x 1024 MB / 12.5 MB/s = 83,886.08 seconds
» Seconds in 1 day : 86,400 seconds
e [papun 1Gbps
e ~2.5 hours

* QuunOBeite gpeic €xoupe 1PB =1024 TB

https://expedient.com/knowledgebase/tools-and-calculators/file-transfer-time-calculator/



Tpomoc B’

* Oykoc 1 diokou 3.5" =4" x 5.8" x 0.8" = 0.304 Aitpa
* Oykoc 1024 diokwv = 311 Aitpa

* JTOV IPOOPLOUO O€ ~7 WPEC (e SLAAELLUO VIOl LITouyAToO)

“Never underestimate the bandwidth of a station wagon full of tapes hurtling down the
highway.”

— Andrew S. Tannenbaum



10M Big Data sizes in 2021
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https://towardsdatascience.com/how-big-are-big-data-in-2021-6dc09aff5ced



CERN'’s Large Hydron Collider (LHC) generates 15 PB a year



e ~706 théuuata PRIME DATA SCENIRS
Switch TAHOE RENO | THE CITADEL

(® 2 MIN VIDEO
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https://expedient.com/knowledgebase/tools-and-calculators/file-transfer-time-calculator/
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* Microsoft
YroBpUyLa
Data Centers

https://news.microsoft.com/innovation-stories/project-natick-underwater-datacenter/






RAID CONTROLLERS DONT
MAKE SENSE AT OUR SCALE;
EVERYTHING 1S REDUNDANT
AT HIGHER LEVELS. LJHEN A
DRIVE. FAILS, WE JUST THROW
AWAY THE WHOLE. MACHINE.

MACHINE? WE THROW
AWAY LHOLE RACKS
AT A TIME.

YEAH, UHO
REPLACES
ONE SERVER?

gl

Eie

WE JUST REPLACE
WHOLE ROOMS AT
ONCE. AT OUR SCALE,
MESSING WITH RACKS
ISNT ECONOMICAL.

LlKE GOOGLE !

i

WE DONT HAVE SPRINKLERS
OR INERTGAS SYSTEMS.
WHEN A DATACENTER CATCHES
FIRE, WE JUST ROPE IT OFF
AND REBUILD ONE TOUN OVER.

HF\KES SENSE.

T WONDER IF THE ROPE
IS REALLY NECESSARY,

gk




MeyaAa Asdopeva: Ta 5V

Volume

Data at Rest

Terabytes to
Exabytes of existing
data to process

Velocity

0= =00

=@ =0 =0=0

Datain

Motion
Streaming data,
requiring milliseconds
to seconds to respond

Data in Many

Forms

Structured,
unstructured, text,
multimedia,...

Veracity

Datain Doubt

Uncertainty due to
data inconsistency &
incompleteness,
ambiguities, latency,
deception, model
approximations

Value

Datainto
Money

Business models can
be associated to the
data

Adapted by a postof Michael Walker on 28 November 2012
http://informationcatalyst.com/wp-content/uploads/2015/09/BD-5Vs.png




Velocity (Speed)

e Aebopéva mou dSnuloupyolvTaL YyPAyopa KoL TIPETIEL VAL
eneéepyaotolV ypriyopa

* Online Data Analytics
* Apyec Amtodaoelc = Xapevec Eukaipleg
* Napadeiypata

* E-Promotions: BAoEL TNC CUYKEKPLUEVNG TOTIOOEGIOG, TOU LOTOPLKOU KOl TWV TIPOTLUNOEWV
gVOC XpNOTN = OTEIAE KOUTIOVLA TWPEA VLA TO poyall TTou €lval UMPOoTA ToU

* Healthcare monitoring: cévoopeg mou eA€yxouv tnv vyeia (kapSid, maApol, KAT) =
omoladAmote avwpaAia xpelaletal AUECN EVEPYEL




Volume (Scale)

* Oykog Asbopévwv
* 44x abg§non 2009 2020
e An6 0.8 zb to 35zb

* O oykoC Twv 6edopevwv auEaveToL EKOETIKA _m-h.

terabytes | petabytes

The Digital Universe 2009-2020

Data storage growth

8 In millions of petabytes
(One petabyte = 1,024 terabytes) 7

the amount of data stored by the average company today

Twitter:Tweets Per Day
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ExOetikn avénon otn cuAdoyn
bedougvwv



Variety (Complexity)

. Belat)ional Data (Tables/Transaction/Legacy
ata

* Text Data (Web)
* Semi-structured Data (XML)

e Graph Data
* Social Network, Semantic Web (RDF), ...

* Streaming Data
* You can only scan the data once

* Asingle application can be
generating/collecting many types of data

. Big)Puinc Data (online, weather, finance,
etc

Ma e€aywyn yvwong =» MPEMEL va CUVOUACGOUHE OAOUG
TOUG TUTouG dedopévwv




MeyaAa Asdopeva == Kaha Asdopeva ?

 Eival ta Meyaha Asdopeva TTOU €XOULE OVTLITPOOWTTEUTLKA;
* Malevoupe debopéva amnod to Twitter, aAAd molog ypadel tweets;
* MalgUoupe Latpkd dedopéva, aAAd armo ToLouC ival auTa;
* Exoupe debopeva yia ayopéc online aAAad T yivetat off-line;

e QEpata OnwC bias, representativeness, weighting, etc., elvatl moAu
ONUOVTIKA



Example from wikipedia




Hie

* Kottaloupe to cwotd dedopeva;
* Exoupe oAa ta Sedopgva mou xpelalOUAOTE;
* MmopoUuE vaL eVEPYNOOUUE e Baon ta dedougva pag;




Big Data Landscape
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Eie

* Meploxn mou Slaxelpiletal, e€ayel Kal e€nyel yvwon Kol CUUTIEPACLOTO ATIO
EVOL TEPAOTLO OYKO 6EOOEVWV

* To (Big) Data science eival €va SLemLoTNMOVLIKO Tiedio e 0TOXO0 va AUCEL TLG
NMPOKANCELC oTa peyala dedopeva
* Computer Science
* Pattern recognition, visualization, data warehousing, High performance computing, Databases, Al
* Mathematics
* Mathematical Modeling

* Statistics
 Statistical and Stochastic modeling, Probability

* OL16€ec Tou Data science epapuolovtol os oAa ta dedopeva —
LEYAAQ KO LLKPAL



Big Data oto Cloud & Cloud Computing

* Nopol tou Sivovtal w¢ UTtNPECLEC
* Yrtoloylotikoi, amoBnkevon, Baoslc SedopEvwy, OUPEC, ...

* To Clouds xpnotuormnolei owkovopieg kAipakag os anAo hardware
* POnvN amobnkevon, peyalo bandwidth networks & multicore eneéepyaotec
* Data centers mmou eival yewypadLkad KATOVEUNULEVA

mEl Microsoft aW S
Wl Azure . ‘7
Google Cloud




2xeTka Mabnuata oto Tunua

* [pomTuyLlaKA
* YJxebiloon & Xpnon Baoswv Asdopévwv
* YAomnoinon Zuotnuatwy Baocswv Asdopévwv
* [pOYPOUMATIONOC ZUOTILATOC
* Texvikec E€opuénc Asdopevwy
* Erikowvwvio AvBpwrmou Mnxavng

e MeTOMTUXLOKA
* Awaxeipton MeydAwv Aebopevwy
e Juotnuata Kat Ebappoyec otov Maykoouto loto
* Texvikeg Avaluong Asbopévwyv YPnAng KAlpoakog
* Ontikomoinon AebopEvwy



EpwtnoeLc



