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Examples  Word Origin
noun

a word oF phrase, often sounding authoritative or technical, that is a

vogue term in a particular profession, field of study, popular culture,
etc.

Origin of buzzword

1965-1970
|

1965-70; buzz®+ word



VELIKI PODACI

VELIKI



BAZE PODATAKA ISTORIJA

Komunikacija / Zapisi




BAZE PODATAKA ISTORIJA

v . Lorem Ipsum
v . Dolor sit amet
\ 4 . Consectetur

. Adipiscing 701'6

Era baza podataka

Racunari Faijl sistem (60te)



BAZE PODATAKA ISTORIJA
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Document stores

Column stores
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VELIKI PODACI
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STA JE VELIKO?

3+1Vs — Cetiri dimenzije velikih podataka
Volume Velocity
1. Volume - kolicina

2. Velocity — brzina

3. Variety — raznovrsnost

4. Vacilliation — kolebljivost
* Veracity — verodostojnost
* Variability - promenljivost

= Value - vrednost

Variety Veracity



KOLICINA

Content

Usage

Proprietary

Sensors

Scientific

Location
loT

Digital Traces

Experiments

Surveys

. because Technology

we
can!

Software

Hardware

Infrastructure

... because

data

carries
value

utility( +IB )

>

Utility(Ji)) + Utility (i)



JEDINICE

kilo (k)
Mega (M)
Giga (G)
Tera (T)
Peta (P)

Exa (E)
Zetta (2)
Yotta (Y)

1,000 (3 zeros)

1,000,000 (6 zeros)

1,000,000,000 (9 zeros)

1,000,000,000,000 (12 zeros)
1,000,000,000,000,000 (15 zeros)
1,000,000,000,000,000,000 (18 zeros)
1,000,000,000,000,000,000,000 (21 zeros)
1,000,000,000,000,000,000,000,000 (24 zeros)

| kibik) [1024(29
| Mebi(Mi) [1048576(2%) |
| Gibi(G) [1.073741824(2%)

Pebi (Pi) |1,125,899,906,842,624 (2%)

1,180,591,620,717,411,303,424 (270)
Yobi (Yi) |1,208,925,819,614,629,174,706,176 (280)




KOLICINA

https:/ /techjury.net/stats-about /big-data-statistics /
Bytes

Do 2020 -40 ZB vty 1,000,000
SEted 1,000,000,000

https: / /followthedata.wordpress.com /2014 /06 /24 /data-size-estimates ey 1,000,000,000,000
L2 1,000,000,000,000,000
= Google: 15 EB E——
2y 1,000,000,000,000,000,000
vy 1,000,000,000,000,000,000,000
] ifve
Spotify: 100 PB YWY 1 000,000,000,000,000,000,000,000

= Facebook: 300 PB


https://techjury.net/stats-about/big-data-statistics/
https://followthedata.wordpress.com/2014/06/24/data-size-estimates

https: / /followthedata.wordpress.com/2014/06 /24 /data-size-estimates
_ As of 2011, the global size of By 2014, it's anticipated

data in healthcare was there will be

estimated to be 420 MILLION
150 EXABYTES WEARABLE, WIRELESS
[161 BILLION GIGABYTES HEALTH MONITORS

4 BILLION+
HOURS OF VIDEO

are watched on
YouTube each month

30 BILLION
. : PIECES OF CONTENT
Lorem ipsum dolor sit amet, consectetur

aliguet vulputate sed quis nulla. Donec e are shared on Facebook
Nullam sed urna nec nisl rhoncus ullamc every month

ornare libero quis consequat. Lorem
adipiscing elit. Aenean eu efficitur orci n
commodo turpis. n n

ou
\(] ‘
You
Tube

400 MILLION TWEETS

are sent per day by about 200
million monthly active users



https://followthedata.wordpress.com/2014/06/24/data-size-estimates

BRZINA

= Brzina pristizanja
Brzina procesiranja

= Podaci:
= Se generisu automatski

= Predstavliaju nusproizvod aktivnosti ljudi
= Google: procesira 100 PB/dnevno
= Facebook: procesira 600 TB/ dnevno
= Spotify: procesira 2.2 TB/ dnevno

https: / /followthedata.wordpress.com /2014 /06 /24 /data-size-estimates
http: / /www.ibmbigdatahub.com /sites /default /files /infographic file /4-Vs-of-big-data.jpg



https://followthedata.wordpress.com/2014/06/24/data-size-estimates
http://www.ibmbigdatahub.com/sites/default/files/infographic_file/4-Vs-of-big-data.jpg
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TRI KLJUCNA FAKTORA v

KCI p CICi'I'eT (CCI p CICi'l'Y) —— "How much data can we store?"

Propusnost (Throughput) ——m8 ——

"How fast can we transmit data?"

Cekanije (Latency) —_— ? @ '
T ——

"When do | start receiving data?"




KAPACITET

1956. IBM RAMAC 350

3.75 Megabytes

2020. WD HC650

Western Digital

Ultrastar
DC HC650

DATA CENTER SMR DRIVE




1956-2020

200,000,000,000x
200,000,000,000x
10,000x 8x
Capacity Trmhput Latency 1 0: DODX
(per unit of volume)
8x
Capacity Throughput Latency

(per unit of volume)



PARALELA

~1,000 word
per minute

Throughput:

~ 600,000 words. ~ 1 minute to

Hadoo D

The Definitive Gulde

stand up,

Capacity: Tem s go to the shelf,

pick the book,
find the page.




PARALELA

120,000,000,000,000,000 words

10,000,000 words per minute

The Definitive Guide .

T White 22,800 yea rs

O'REILLY

600,000 words

1,000 words per minute

The Definitive Guide .

_— 10 hours




RESENJA?

2220: 200,000,000 persons
could read it all in 10 hours.

BEBEEBEE
BB BB
BB BB
BB BB
BB BB
BB BB
BB BB
BB BB
BB BB
BEEBB

200,000,000,000x

Parallelize!

Capacity

Throughput

Latency



RESENJA?

clusters of machines (10,000s)

200,000,000,000x

o0
_E

Capacity

Throughput

Latency



R E‘S,E N J A ? 200,000,000,000x

10,000x

8x

Batch processing!* .

clusters of machines (10,000s) Capacity Throughput Latency




PRILAGODAVANJE VELICINI - SKALIRANJE

®=  Vertikalno — dodavanje resursa jednom nodu u sistemu

= Skuplje od horizontalnog

= Horizontalno — dodavanje vise nodova
=  Teze za kontrolu greSaka/otkaza

o Teze za razvoj




BIG DATA DEFINICIJA

Big Data is a portfolio of technologies that were designed to

store, manage and analyze data that is too large to fit on a single
machine

while accommodating for the issue of growing discrepancy between
capacity, throughput and latency.



STA SA PODACIMA?

Ekstrakcija informacija iz podataka i
donosenje odluka

Congratvlations,\ ¢
i€ only took you |

Sensors

Aggregated data

Measurements Intermediate data
Events
Logs
N s g
5 e —-
 /
A a !E
Q” A Nty TI Rt Mt
Raw Data Derived Data

wwwy jolyon.co.uk

big data



STA SA PODACIMA?

KNOWLEDGE
INFORMATION



VELIKI PODACI KROZ DISCIPLINE

Applications

Machine Learning

Statistics Algorithms

Data Management

Programming Languages

Distributed Systems High-Performance Computing




TEHNOLOGIJE

Tehnologije Velikih podataka - fokus na osmisljavanju efikasnih tehnika:
= reprezentacije i skladistenja;
= procesiranja i donosenja zaklju¢akal

________Koncepti_________|Tehnologije

Skladidta Obiject storage S3, Azure Blog Storage
Distributed file systems HDFS
Syntax XML, JSON
Modeli Wide column stores Hbase
Data models and schemas XML/JSON Schema
Graphs neo4j, Cypher
Procesirqnie 2-step dls’rrlbu.’reo.l query processing . Hadoop MapReduce
DAG-based distributed query processing Spark
Uprcwliomie Document storage DB

Query languages



BIG DATA SLUCAJEV]

There Is

Big Data 6

and

‘i Big Data

g, ! TTE S Wk



| B1G DATA SLUCAJEV]
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| B1G DATA SLUCAJEV]

BIllIONS of T8 files
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Millions of PB files




| B1G DATA SLUCAJEV]

File System

Billions of Millions of
<TB files VS. <PB files



DISTRIBUIRANI FS

h Local disk

2 it MIGNT sai
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Cluster with 100s t010,000s of machines
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| FAULT TOLERANCE AND ROBUSTNESS

Automatic Recovery

Monitoring



FILE READ MODEL

y

Random access Scan the file



FILE UPDATE MODEL

suitable for

Sensnm H immutable

Logs

Intermediate data

i

Append



PEREFORMANSE

Top priority:

Throughput -

Secondary: 0. ]

Latency 14— wem




