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MACTEP AKAOEMCKE CTYAWJE

[Tojam Big Data

[Mog nojmom Big Data noapasymeBa ce MHGOpPMaLUUOHN pPecypc Benuke
KOSNM4nHe, Benuke 6p3nHe yBehaBawa 1 Benuke pasHOBPCHOCTM noaaTaka,
KOju npeasunnasn moryhHocTu yobuyajeHo kopuwheHor copTepa 3a
cknaguwTewe, obpany v ynpaerbawe nogaunma.

VOLUME

Huge amount of data

VERACITY
Inconsistencies and
uncertaintyin data

Different formats of data
from various sources

VELOCITY

High speed of
accumulation of data

VALUE

7 B\
(\%n';l Extract useful data



Ca eKcnno3unjom ceH3opa, NameTHUX ypehaja,
TEXHO/1I0TUja APYLWITBEHOTr YMpPErKaBakba,
nogauu y je4Hoj opraHmn3aunjmn nocrajy cee
KOMMJIEKCHU]jW.

Ocum TpagnuUMoHaNHUX penaumoHmx 6asa
noAaTaka, CBe BULLE CY MPUCYTHMU CUPOBU
noAauu, NoAyCTPYKTYMPAHU U HECTPYKTYUPAHU
nogauu ca web ctpaHuua, web log dajnrosu
(ykbyyyjyhu click-stream nogatke), search
indexes, social media forums, e-mail,
AOKYMEHTU, CEH30PCKMN NOAALM Ca aKTUBHUX U
NacCUBHMX CUCTEMA, U Ap.

[Mpouerbyje ce ga je ceera oko 20 npoueHaTa
noAaTaka Koju ce faHac CKlaauLwiTe y cBeTy
CTPYKTYUpPaHO.
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MACTEP AKAOEMCKE CTYAWJE

JJOK KOnnumHa nogaTaka Koje
OopraHusaumje CKAaguLwTe pacTe,
NpoLeHaT NogaTaka Koje cy
opraHusaymje cnocobHe aa
aHanuM3upajy u ynotpebe y ceom
nocaoBaky —onaga! Ta ummweHunya
npy»una je waHcy Big Data
TexHonormjama.
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Linre npeameTa

« OcnocobrbaBake cTyaeHaTa 3a kopuwherwe nsabpaHmnx Big Data
TEXHOoJIorja, Koje omoryhaBajy:

— OpraHusoBak-€e 1 CKaauwTewe nogartaka koju umajy Big Data
obenexja,

— MNPUMEHY anroputamMa HaMmekeHUX 3a epukacHy obpaay Big Data
CKyrnoBa nogaraka,

— nMmnnemeHTauujy metoga Big Data aHanuTtuke (MaeHTUdUKOBaHE
ogHoca, obpasaua u TpeHgoBa y nogaumma).

* YNo3HaBake CcTydeHaTa ca ychneluHMM cny4dajeBmma kopuwhera
Big Data TexHonornja y caobpahajHomMm MHXeHepCTBY.



YHUBEP3UTET Y BEOIPALlY - CAOBPARAJHU ®AKYNTET

MACTEP AKAOEMCKE CTYOUJE

Vicxoa npegmeTa

CTtyneHTtn he 6utn ynosHaTu ca:

- KIby4YHUM TexHororujama Koje ce npumewyjy 3a cknaguwtewe Big Data ckynosa
nogataka (Apache Hadoop Distributed File System - HDFS, NoSQL 6ase
nogaTaka, jesepa nogaTtaka, ...);

- Apache Hadoop MapReduce n Apache Spark cucremmma 3a obpagy Big Data;

- bnbnunotekama nporpamckor jesamka Python koje ce kKopucTe 3a MaHunynaumjy u
Busyenusauujy Big Data ckynoBa nogaTaka, kao n Python mogysniom 3a MalUMHCKO
yyemne;

- n3abpaHnm codTBEPCKMM anaTtMma Koju ce Kopucte 3a Big Data aHanutuky
(Apache Hive, Weka, ...).

[To 3aBpLUETKY Kypca cBaku cTyaeHT he 6utn cnocobaH ga kopuwherwem
ogrosapajyhunx TexHornorvja n anarta camocTanHo peanuayje bap gsa pasnuyura
cnydaja kopuwhewa Big Data TexHonornja y caobpahajy, TpaHcnopTy nnm
NOrNCTULM.
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MACTEP AKAOEMCKE CTYOUJE

Caﬂ,p>|<aj npeamMmeTa — TEOPU|CKU
acrnekTu

[Mojam Big Data.
Big Data v 0T koHuenT.

NoSQL Gase nogaTtaka: Kiby4y-BpedHoCT Oase nogartaka, KorloHcke bGase nopaTaka,
b6a3e gokymeHaTta un rpagpoBcke base.

YnnTHu jesuk HiveQL.

Je3epa nogartaka.

MeToge Big Data nHterpaumje.
BupTtyenunsauuja nogaraka.

[MpeaukTnBHa aHanusa 6a3vpaHa Ha MoAenMMa MalUMHCKOr ydewsa (anroputmu
Knacudukaumje, perpecuje un Krnacteposama).

BubnuoTteke Koje cnyxe 3a npouecupare rnogaraka u MallMHCKO y4yere OOCTYMNHe Y
Python-y.
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Cagpxaj npeameTa —
NPaKTUYHU aCNeEKTU

Apache Hadoop anartu 3a Big Data: HDFS, ‘@
Apache Spark, Ambari.

SDOf{(z .mongoDB [ wors |
Hepenamuone 60a3e mogaraka: DynamoDB,

bl
. 2553
Apache HBase, MongoDB, Neo4;.
Apache Hive cknaauiTe noaaraka. >ne04j HBARSE Apache Ambari

Denodo miaTtdgopMma 3a BUPTyeIu3aIu]jy

e
MOIaTaKa. d en od O’ n? . DynamoDB

L. DATA VIRTUALIZATION
Data mining codrep Weka.

Payn ca Python Mozynom 3a MalmMHCKO P p g t h on h

YUYEHE.
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Capapxxaj npeameTa

NoSQL
MR AY X @[ B

Gaming Social loT Web Mobile  Enterprise

>~ 1) e

Key/value store Document
database

Column family store

HepenauyuoHe 6a3e nogataka (NoSQL)
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Capapxxaj npeameTa

« Ynora Big Data ananutunke y caobpahajy

)
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" ‘ i " Navigation
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cRouting is based on analyzing 2 i
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[lpnmep HepenauuoHe e

« C' [ localhost:8080,

ase rnogataka y obnacTu '
ﬂpyMCKor CaO6pah aJ 3 Hie Quey  Swescueics Moy  UDFs

Database Explorer &3 Query Editor -
KpenpaHe Ha Hadoop e | [ o
1 SELECT naziv_brojaca, x_koordinata, y_koordinata, smer, sQu

2 ROUND(AVG(brZina_vozila), 2) AS PROSECHA_BRITNA, MAX(brzina_vozila) AS MAX_BRZINA,

3 MIN(brzina_vozila) AS MIN_BRZINA, MAX(brzina vozila)-MIN(brzina_vozila) AS RAZLIKA MAX I MIN_BRZINE
I I I I I I H ! FROM bocke
J-I a O p M M , y M a aﬂ WHERE naziv_brojaca="Bocke" AND brzina vozila > 18

6 GROUP BY naziv_brojaca, x_koordinata, y_koordinata, smer;
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MACTEP AKAOEMCKE CTYAWJE

[Tpmep MongoDB gokymeHTa

{
first name: ‘Paul’, G,
_ surname: ‘Miller’, String o e Typed field values
© cell: 447557505611, “ fﬁ&haﬁ,*}éﬁﬁﬁ
/ city: ‘London’, E.Q@Lﬁ)
Fields :-....-> Jlocation: [45.123,47.232],
 '3 Profession: [‘banking’, ‘finance’, ‘trader’], gﬁﬁzmmccmmn
4 cars: [
{ model: ‘Bentley’, A
year: 1973,
value: 100000, .. }, Fields can contain an array of sub-

{ model: ‘Rolls Royce’, ™ documents

year: 1965,
value: 330000, .. } p
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MACTEP AKAOEMCKE CTYAWJE

CodotBepcku anat Weka — npumep npumeHe
y obrnactu gpymckor caobpahaja

2 @ PuDs

Instances: 1237 Sum of weights: 1237 Missing: 0(0%)  Distinct 1236 Unique: 1235(100%)
Attributes Statistic | Value |
1 Minimum 0 A
Maximum 2883806 [
| Al | MNome || Imet || Paem | Wean 7109.954
Stdney 1877 4R0 ¥
Mo. | | Name |
1] orojac {cwass PMDS (Num) T}[ Visualize All |
2 | | mesec

2 Ws 33 201101
T T 1
0 14418.03 25839 06
Status
0K Log #& x0

& Weka Explorer - | X & Weka Explorer — O *
[ Preprosess | Classify | Cluster | Assosiate | Selecttributes | Visualize | [ Preprocess | Classify | Cluster | Associate | Selectattributes | Visualize |
Classifier
[ Openfile... J [ Open URL... j [ QOpen DB... j [ Generate... J Undo { Edit... J [ Save... J
Choose |RandomTree - 0-b1.0-v0.001-51
Filter
Test i Classifie! t
Choose | None Apply Test options Classifier outpu
] Use traiﬂiﬂg Set I mESEC = OKTOLar T 1o773.1o (3/732U3d9.7] &
Current relation Selacted attribute . ) - | mesec = novembar @ 14333.44 (5/391495.52) -
. p () Supplied test set Set | mesec = decembar : 14030.89 (5/771352.02)
Relation: Training dataset- PMDS Attributes: 3 Name: PMDS Type: Numeric o '
@ Cross-validation Folds 10

) Percentage split

[ More options... J

{ (Mum) PMD3

Start Stop
Result list (right-click for options)
18:19:13 -trees. RandomForest |4

8:19:43 - trees.RandomTree
18:20015 -trees. REPTree Y

Size of the tree : 483

Time taken to build model: 0 seconds

=== Cross-validation ===

=== Summary ===

Correlation coefficient 0.48858

Mean absolute error 334.3252

Root mean sguared error 643.02638

Relative absolute error 11.1024 %

Root relative sguared error 16.8127 %

Total Number of Instances 1237 )
v

< J >

Log w x0
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[Tpumepun pesynTtarta NnpeankTuBHe aHanuse
y obnacTtu gpymckor caobpahaja

Ukupan mesecni stvarni i projektovani protok vozila po danima u Stvarni i projektovani dnevni protok vozila za izabrani broja¢
nedelji za izabrani brojac saobracaja (ID: 1195), izabranu godinu saobracaja (ID: 1025), izabrani mesec (novembar) i izabranu
(2016) i izabrane mesece (jul, avgust, septembar i oktobar) godinu (2016)
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Mpumep ynoTtpebe Matplotlib Gubnuoteke y
Python-y

import pandas as pd
import matplotlib.pyplot as plt

dataframe = pd.read csv("scottish hills.csv")

X = dataframe.Height

y = dataframe.Latitude
plt.scatter (x, V)
plt.show ()
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MACTEP AKAOEMCKE CTYOUJE

[lpoBepa 3HaHa

CemuHap (o6aBe3aH):

— Kpeupawe HepernauuoHe 6a3e nogaTtaka v ynuTta Haj oM Ha nnaTtdgopmu no n3dopy
CTYAEHTa,

— 30 6oaoBa.

lNpojekTHn 3apatak (06aBe3aH):

— NpeavkTMBHA aHanmsa NpUMeHoOM TeXHUKe MaLUUHCKOr ydYersa Y COpTBEPCKOM anaTy
Weka,

— 40 6opoBa.

3aBpLHM ucnut (HMje obaBe3aH):
— o06paga, aHanu3a u BM3yenusauuvja nogaTtaka Kopuwhewem nporpamckor jesmka Python.
— 30 6opoBa.

Csa Tpu gena ucnuTa nogpasymeBajy camocTanaH paf CTydeHTa y3 KOHcynTauuje ca
NpeaMeTHMM HacTaBHULMMA, a CBakM Ae0 MOoXe 6utn y opMn ceMmHapcKor/mpojeKkTHor
paga nnn y dopmmn nyGrnmMkoBaHOr Hay4HO-CTPYYHOTr paja CTyaeHTa y capaiku ca
NpeaAMeTHUM HacTaBHULMMA.
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. HayudHO-CcTpy4yHHM pajioBU U MIPOJEKTU HACTABHUKA HOCHUJIAIlA TTPEIMETA.



