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2 KOTTOC

» Na yivel katavonto to Oewpntiko mAaiolo twv Big Data péoca
OLTIO TN MAPOUCLAoN TEXVIKWY Kol EPYAAELWV

» Na 61yl nwc To UTLOAOYLOTLKO VEDOC MITopEl va BonBnost
oto O£pa tne Staxeipiong twyv Big Data

» Na mapouoiaotel to tAaiolo tou Big Data as a Service kat End
to End uninpeoisc mov npoodEpovtal aro ETALPELEC

» Na yivel oUyKplon tng eneéepyaoioc o€ Tomiko Kat cloud
nepLBaiiov



MPOrPAMMA METANTYXIAKQN 2MOYAQN
HAektpoviko Emixelpeiv & Texvoloyia Kawvotopiog

NMANEMNIZTHMIO MAKEAONIAZ
UNIVERSITY OF MACEDONIA

Elcaywyn ota 6edopeva MeyaAnc KAipokog (Big Data)

Ti eivan ta Big Data

" Tepaotia ouvoAda SedoUEVWY TTOU EYOUV ULO TTLO UEYOAN, TTLO
TToLKIAN kot toAumAokn doun, rrou dnutoupyei SUCKOAieC otnv
artodnKevaon, tTnv avaAuaon Kol TNV OITLKOTT0(Nar) TOUC WOTE VA
glval eKUeTaAAevolua yLa mepattepw OLAOIKAOIEC OE Ul
entyeipnon’’. (McKinsey Global Institute)
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Elcaywyn ota 6edopeva MeyaAnc KAipokog (Big Data)

Acdopéva peyaAng KALHAKAC 0 oUYKPLON UE TNV MapadooLoKn
g&opuén dedopsvwy

_ Napadooiakn EE6puén AeSopévwv Big Data Analytics

Gigabytes, Terabytes

Velocity Mikpotepn Taxutnta AAAOYNG

(Taxotnta) AsSopévwv

Variety A o ASoLd
(0] EVOL AEOOMUEVA
(Mowiar) il -
Veracity ) ) )
. MeyaAn alomiotia dedopevwy
(OpBo6TNTQ)

Mikpotepeg Suvatotnteg yla agia oe
Value (A&ia)
OUYKPLON HE TOUG OVTOYWVLOTEC

Terabytes, Petabytes, Exabytes

MeyaAn Taxutnta Anuwoupyioag NEwv

Aebopévwv

Huwbounvéva, Adounta Asdopéva

Kivbuvog avaéiomniotwy dedopévwy

H owotn ekpetaAAevon dnuloupyetl

OVTOYWVLOTLKO TTAEOVEKTN QL
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Big Data Techniques

Optimization Statistics
(BeAtioTomnoinonm) (Ztatiotkn)

Genetic Algorithms
‘ (Fevetikoi 1) egeAikTikol A/B Testing
akyopibuol) (EAeyxog A/B)

E e Correlation

~ Network Analysis (Euoxétion)
Regression

(MaAwvdpopnon)

Crowdsourcing
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Association Rule Learning
(Kavoveg Zuoyétiong)

Classification
(Tafwopnon)

Outlier Detection
(Evromuiopog Filtering

akpaiwv TiHwy) (dTpapiopa) Muwooag)

Neural Networks
(Nevpwvika Aiktua)

Cluster Analysis
(Avéalvon katda ouotadec)

' Data Mining 4
\ (E§6pugn Aedopévwy) '/
A

\ )

Texvikég Aaxeiplong Bacswv
Aedopévwy
+
Zranotikég TeXVIKES

+
\ Texvikég Mnxavung Madnong

Machine Learning
(Mnxavikn Maénonm)

Semantic Analysis
(Znunaociohoykn Avaiuon)

(Ene€epyaoia

Vizualization Approaches
(Texvikég Omtikomoinong)

Heat Maps
(Xapteg @eppoéTnTag)

Time Series Plots
(Awaypappata Xpovooelpwy)

Spatial Data Mapping
(Xaproypagpnon Xwpikwv
AeSopévwv)
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Big Data Tools

Zuotipata enefepyaciag Big Data SQL Systems  Big Data Graph Stream Processing
YEVIKOU GKOTtOU Processing Tools Big Data Tools

(I ﬁ 2> gk
___ Apache Hadoop \X.7 Hive FEGraphr GraphX Storm
SHive ’

Spoﬁg Spark i=c— IBMBigsaL $4 iisurivuteasieam g4

InfoSphere Streams
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Ap)ttektovikn Kot €i6n untnpeocwwv tou Cloud Computing

Resources Managed at Each layer Examples:

Web Services, Multimedia

Google Apps,
Facebook, YouTube

Business Applications,

End Users
&
% —
\ “}{I'
Software as a
Service (Saa$)

Saleforce.com

Application

Platform as a
Service (Paa$) ¢

--------------------

Infrastructure
as a service (laa$)

Software Framework (Java/Python/.Net)

CPU, Memory, Disk, Bandwidth

Microsoft Azure,

Storage (DB/File) Google AppEngine,
Platforms 7 Amasasimpieoers
LK I Amazon EC2,
Computation (VM) Storage (block) GoGrid
e Flexiscale
Infrastructure l A I

Hardware l
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Movtéla Cloud Computing

» Public cloud: Xto ouyKeKPLUEVO HOVTEAO OL UTTOAOYLOTIKOL TTOpOL
npoocdEPoOVTAL OO TOV TIAPOXO Kal yivovtal SltaBeoipol pEow
Stadktuou otov xpnotn. O xpnotng mAnpwvel ocuvnBwg
avaloya pe tTnv xpnon (pay as you go).

» Private cloud: Xto cuykekplpuEvo povtedo n mapoxn cloud sival
ylo. TNV OTOKAELOTIK XPNon €vo¢ meAdtn. Meplkéc ¢dopeEg
arnoteAel kat Ldloktnoia Tou meAaTn.

» Community cloud: 3Tt0 OUYKEKPLUEVO HOVTEAO EXOULE TOUC
NMEAATEC TIOU €XOUV TIOPOLIOLEC AVAYKEC Kol amodaoci(ouv yla
Sdladopouc Adyouc va LoLpacTtoUV TIC PUOLKEC UTIOOOEC

» Hybrid cloud: AvadéEpetal otov omolodnmote cuvObuAOUO TWV
napamnavw povteAwv cloud computing.
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Big Data as a Service

To Big Data as a Service (BDaaS) npo€pxetatl ano 1o cuvduacuo
Kamowwv ano ta SaaS (Software as a Service), PaasS (Platform as a
Service) kat IAAS (Infrastructure as a Service)

N A N S S S S S VS TR SV L S L P S . "
,__J ./ N \VA_‘ |
Data sourc : Analytics/Reports I
/ \ s y, Decision making
t Semaume ol .
/ \/\/- l P e e e e e R S S e e e - \ :,- Y
’\ Query Engine e.g. Hive, Mahout /‘ e ] : ;
; ___________ ;R Y | Data visualization
i +Programming model for processing largedata y |}
\l)mu. sets with a parallel, dismbuted algorithm on a !
"gluster like MapReduce. i
; potiote enlimindet sl e s e et et

2O1AIIS UONRZIUOIYIUAS

pue uotem Syuod panquisi(y
‘—-/
T

Distributed fault tolerant database for large
( unstructured data sets like NOSQL.

7 \ y
Web '\ 1 : Hadoop Distributed File System (HDFS)

10
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Tumol tov Big Data as a Service

Core BDaaS: >tn OUYKEKPLUEVN €TULAOYN TOPEXETOL Hla TIAQTHOpUAL
Hadoop pe to Yarn kot to HDFS 1 kat to Spark poall pe HEPLKEC
UTtNPEOLEC QIO TOL OLKOOUOTAMATA TOUC.

Performance BDaaS: H oUyKekplUEVN UTtNPECLA ETUKEVIPWVETOL OTN
napoxn BonbOeslog oe etapeieg mov No6N epyalovtoal pe to Hadoop pe
OTOX0 va €VBUYPAMULOEL TIC UTTOSOMEC TOUC KOL VO LEYLOTOTIOL|OOUV
TNV anodoon touv Hadoop.

Feature BDaaS: Eotidlel otn mapoywylkotnta Ko oxedlalstal yla va
dwoel taxutnTa ota peyaio dedopéva e EUKOAO KAl OLKOVOLLLKO TPOTIO.
(Y H€oa ATO TIPOYPOAUATIOTIKEG OLEMAPEC Kol TPOCAPUOYELC Baoewv
dedopevwy mou Balouv oe devtEPN poLpa TG TEXVOAOYLeC Tou Hadoop,
QUEAVOVTOC KOl OTOUOTWVTAC TIC UTTOAOYLOTIKEC cuotadec tou Hadoop

OTIWC aTalLtel o poptoc epyaociac)
11
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ApPXLTEKTOVLIKN €VOC AaLciovu tou BDaa$S

Service description and discovery

Supporting libraries
Data analytics services

API for interaction with below stacks

Jement

ement

r
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Processing engine

3\

Resource

QoS n

scheduling

Payment mana

Data Storage

Network connection

Data security and fault-tolerance 12
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Google Big Data E2E Solution

o Cloud Datalab

Big Data Reference Architecture

Jytobleov

RealTmeEvents @ Cloud Pub/Sub ——— @ Cloud Dataflow e Big Query eniens @Olik\/:vw

&I0T Devices
| | ¢

288 BatchLoad —_— e Cloud Storage ~ =-------- O Cloud Bigtable _ 9 Cloud Dataproc

E Spreadsheets

aan Coworkers
13
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Microsoft Big Data E2E Solution

: Azure Event Hu rogzl:::;n eC:nE::Isy;ic?he Power BI
On-prem Server Event ingestion prozess y Dashboard
i arrive in the EventHub

- } ‘
i Data Stream . | rj
: | ' ' "“

HD Insight Blob Storage

Azure Data
Factory

Azure SQL

: 14
External Data ; Azure Services
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2UYKPLON TOU TOTIKOU EPLBAAAOVTOC KOl TOU UTTOAOYLOTLKOU VEDOUC yLaL
ePOaPUOYEC SESOUEVWV HEYAANC KALLOLKOLG

Anodoon (1)

80

v’ IU0pdwva pe toug Feller, Ramakrishnan kat Morin g o | ]
(2015): S Wl | ’

1. Oco avfaveral 0 aplOUOG TWV ELKOVIKWY HNXOVWVY, i’ %g —a-B I -
HELWWVETAL N anodoon avayvwong Kot gyypadng B

Number of VMs

aro to dioko.
2. To Hadoop O€ ELKOVIKEG MNXOVEG EXEL CNHUOVTILKA
ntd)on ané 6 oo n q GE au ﬁa"6 usv n c KAi'ua Kac No. of Exec\gtion time to finish .&\'gl'pge l-;xerutiou time to

dedopéva kal otnv enefepyocia oaAAd Kol OTn
Sdlaxeiplon toug.

1 673 684.33

Write ==ssm Read

681

365

v H npooBikn ermutAéov KOMBWV MELWVEL TO XPOVO ;

368

eEKTEAeONC pwag Oiepyaociog kot avédvelt TRV

anodoon (Gohil, Garg, Panchal 2014) .

165

7 169 163.67

157 15
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2UYKPLON TOU TOTLKOU EPLBAAAOVTOC KOl TOU UTTOAOYLOTLKOU VEDOUC yLa

ePOPHOYEC SESOUEVWV PEYAANG KALp O,
Anodoon (2)
v" Thakare, Rathi, S., Sedamkar 2016:
1. To cloud £xeL kaAUtepn anodoon Kot LE HEPLKOUG
aAyoplOpouc e€0puénc dedopévwv

370000

360000

B Improved
350000 PrePost on
Local System

Runtime (ms)

2. O PrePost tpéxel o€ nepBaAlov cloud apketd mio
ypriyopa yia to idLo ot Sedopévwv
v H anodoon tou Hadoop oe uBpdikd cloud -

efoptatoal and tov TOnmo twv £POPUOYWV TIOU
EKTEAOUVTOL KOL MUMOPEL va UNMAPXEL EAmida yla
BeAtiwon g anddoong HOvo av XPnoLUoToLEiToL
OLUTOC o OUVOUOOMOC UTTOSOUNG yla

exec. time [sec]

OUYKEKPLUEVEG EPAPUOYEG KOl PETA amd emtAoyn ZOZ § § E 6w BB
ToU cwotol mapoyxovu cloud wote va HEWWOEeL n S ;c,\o°°§ A
ENiSpaoN TWV XPOVWV ETIKOWWVIOC OAVAHEGA GTN ;@*"’&é’“ﬁ ;@e@"%"’”‘; g@é’“@f
daon shuffle tov Hadoop. (Ohnaga, Aida, , Abdul- map N shufle

Rahman, 2015) o
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2UYKPLON TOU TOTLKOU NePLBAAAOVTOC KOL TOU UTTOAOYLOTLKOU
veédouc yia epoppoyEC dedopEvwv peyaAng KALLAKOG

Antodoan (3
v' Itov aAyOplOpO MNXOVIKAG denUn'c‘Bav'eﬂQn',(—)

TOL AITOTEAECHATA (TOV EVIUNTWOLAKA KotOw¢ To
Spark og mepiBaAlov cloud Atav nepinov 2,3
bopéc Mo yprAyopo omd OTL OE TOTUKO

nepiBaldov (Ahmed, Ismail, Hyder, Sheraz,
Fouq, 2016)
v/ Ou. Wei, Chen, Zhou, Zhou, Jianhua, (2016)

oLPATPNOOV OTLG SOKLUEC TOUC OTL:

1. O xpovoc ektéAeon¢ to Spark, mou eival
YEVIKAC XpRon¢ mAatdoppa, yia aAyoplOpoug
YPAPWV OE ELKOVIKEC HUNXOVEG OE MEePLBAAAoOV
cloud, aveBaivel oxedov 100% o ocUyKplon Ue
TNV EKTEAEON OE TOTUKEC ELKOVIKEC LNXOLVEC.

Spark HiBench Execution Results on Conventional Cluster

Benchmarks Input Data Size(bytes) Duration(s) Throughput(bytes/s) Throughput/node
Bayesian 450822628 231.789 1944969 648323
PageRank 250028115 576.603 450792 150264
TeraSort 3200000000 461.694 6930997 2310332
WordCount 2204456452 142.487 15471281 5157093
Spark HiBench Execution Results on Cloud
Benchmarks Inpurt Data Size(bytes) Duration(s) Throughput(bytes/s) Throughput/node Speedup
Bay 375706036 99.165 3788695 1262898 23374
PageRank 250028115 346854 749387 249795 1.6623
TeraSort 3200000000 136.431 23455079 7818359 3.3840
WordCount 2204457594 68.753 32063438 10687812 20724
Local Cloud
-
-

i

H "
i | -
(c) BFS.

!

(b) WCC.

mE

(d) K-means++.

-
-
L] ‘l |F l Is
(a) Pagerank
-
-

(c) BFS.

b) WCC.

-
-
(d) K-means++.
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2UYKPLON TOU TOTLKOU NEPLBAAAOVTOC KOL TOU UTTOAOYLOTLKOU
veédoug yia epoppoyEC dedopEvwv peyaAng KALLAKOG

TonnoBecia AebopEvwY

v AnodeixOnKe OTL N ATMOMAKPUCHMEVN amoBnikeuon twv Sedopévwv avfnoce tnv
anodoon o oxéon pe to HDFS o€ tonko dioko (Accenture, 2014)

v' OL Ma, Fan, Liu, Jiang, Peng, K., (2016) 8ivouv peydAn onpacia otn tonoBeoia
TwWV 6£60MEVWV Kol OEwWPOUV OTL Elvoll Ll CNUOVTLKN TIPAKTIKA yia tTn BeAtiwon
¢ enidoonc tov MapReduce.

1. MNpoteivouv to vLlocality mou amattei avaBswpnon tng tonobeoiac dedopévwv
TPLWV ETUNMESWV OMWCE KOl TOU TTPOYPAUHATIONOU TWV EPYACLWV.

2. AnodeixOnke OtL BeATWVEL ONMAVTIKA OAEC TIC £PAPUOYEC MOV EKTEAEOTNKAV

KOLTA TLG SOKLUEC E TTOOOGTO OTN XELPOTEPN TEPinTwon Alyo Katw ortd to 10%.

18
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2UYKPLON TOU TOTLKOU NEPLBAAAOVTOC KOL TOU UTTOAOYLOTLKOU
veédoug yia epoppoyEC dedopEvwv peyaAng KALLAKOG

Acdalsla

v" 0 KupldtePOCg AGyo¢ un utoBétnong twv untnpeotwv cloud amo opyaviopolc

v NpoPAjpata ot enrinedo Siktvou, tautonoinon¢ kot dedopévwv (Dewangan &
Negi, 2016)

v’ ZuveEXWCE IpoTEivovToL VEOL TPOTIOL YIot MEYAAUTEPN oo AAELAL.

19
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2UYKPLON TOU TOTLKOU NEPLBAAAOVTOC KOL TOU UTTOAOYLOTLKOU
veédoug yia epoppoyEC dedopEvwv peyaAng KALLAKOG
2UVvoALkO Kootog

v AnodeixOnke Ott to mepBAAAOvV umoAyotikoU VEDOUC TAPEXEL KAAUTEPN
avaloyia Antodoaong — ZuvoAikoU Kootoug (Accenture, 2014)

Five-Year IT Infrastructure Costs: Hadoop
On-Premise Versus HDInsight per Terabyte

60,000

Five-Year TCO of Hadoop On-Premise Versus
HDInsight per Terabyte

Total: $212,100
Total: $46,100

40,000 58,400

3600 51200

Total: $21,800
$800

Five-year costs perTB
($ perTB)

Total: $78,100

$56,300

100,000
$21,000 50000
$46,100

On-Premise Hadoop HDInsight 0 321800
On-Premise Hadoop HDInsight
B Support®
B Facilities B [T staff time
Power B HDInsight/Hadoop on-premise infrastructure
B Hardware

Consulting . -
B HDInsight cost Source: IDC, 2015



MPOrPAMMA METANTYXIAKQN 2MOYAQN
HAektpoviko Emixelpeiv & Texvoloyia Kawvotopiog

NMANEMNIZTHMIO MAKEAONIAZ

UNIVERSITY OF MACEDONIA

JUMTEPAOHATA

v Ta Big Data eivat movtol Kot €ivatl omapaitnta ywo KAOe
OPYOLVIOMO

v To Cloud Computing €ivat pta anoteAsopatikl Avon oto BEpa
TWV avaykaiwv nopwv anodnkevonc kat eneéepyaciac twv Big
Data

v' OL eToupEiec MPoodEPOUV UNTNPEGLEG TTOU KAVOULV TH Staxeipion
twv Big Data mpoolt] aKOMN Kol OF  ULKPOUC OPYOVLOMOUC
Sdivovtac Toug Tn duvatotnta yLa EMXELPNMATIKA £EEALEN

21



NMPOTPAMMA METANTYXIAKQN 2MOYAQN
HAektpoviko Ermiyelpeiv & Texvoloyia Kawotopiag

<<

S |

P o
;

MANEMNIZTHMIO MAKEAONIAZ
UNIVERSITY OF MACEDONIA




