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Let’s start by looking if internet usage has changed since E lb
the end of 2017. By the end of 2019 there was around 2bn. 3.7bn.
- . online shoppers social media users
4.6 billion internet users around the world, compared to
3.8 billion in June 2017. This is getting closer to two HOW MUCH DATA IS OUT THERE?
World data is predicted to reach 175ZB by 2025.
thirds of the world’s population being online. ”DD That much data would take one person 1.8 billion
years to download at current internet speeds!
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40 zettabytes of data—that's 40 trillion gigabytes.
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2|Page Institut za matematiku i informatiku, Kragujevac


https://www.emc.com/leadership/digital-universe/2014iview/executive-summary.htm
https://datareportal.com/social-media-users

Uvod u nauku o podacima | Branko Arsi¢

OVERVIEW OF SOCIAL MEDIA USE

HEADLINES FOR SOCIAL MEDIA ADOPTION AND USE (NOTE: USER IDENTITIES MAY NOT REPRESENT UNIQUE INDIVIDUALS)

NUMBER OF SOCIAL QUARTER-ON-QUARTER CHANGE YEAR-ON-YEAR CHANGE IN AVERAGE DAILY TIME SPENT AVERAGE NUMBER OF SOCIAL
MEDIA USER IDENTITIES IN SOCIAL MEDIA USER IDENTITIES  SOCIAL MEDIA USER IDENTITIES USING SOCIAL MEDIA PLATFORMS USED EACH MONTH

= & [~}

5.04 +1.5% +5.6% 2H 23M 4

BILLION +75 MILLION +266 MILLION YOY: -5.5% (-8 MINS) YOY: -6.9% (-0.5)

SOCIAL MEDIA SOCIAL MEDIA USER SOCIAL MEDIA USER FEMALE SOCIAL MEDIA USER MALE SOCIAL MEDIA USER
USER IDENTITIES vs. IDENTITIES AGED 18+ vs. IDENTITIES vs. INDIVIDUALS IDENTITIES vs. TOTAL SOCIAL IDENTITIES vs. TOTAL SOCIAL
TOTAL POPULATION POPULATION AGED 18+ USING THE INTERNET MEDIA USER IDENTITIES MEDIA USER IDENTITIES
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SOURCES: W
@ o COMPARABILTY; <O> Meltwater
socu:l

JA;|4 THE WORLD’S MOST USED SOCIAL PLATFORMS

20 NG OF SOCIAL MEDIA PLATFORMS BY GLOBAL ACTIVE USER FIGURES (IN MILLIONS) (F USERS MAY NOT REPRESENT UNIQUE INDIVIDUALS)

FACEBOOK'
YOUTUBE*
'WHATSAPP'*

INSTAGRAM'

'WECHAT'

T 5

e L

URCES: 350 1 e 2 : e We
@ COMPARABILIT {O> Meltwater
socml

3|Page Institut za matematiku i informatiku, Kragujevac



Uvod u nauku o podacima | Branko Arsi¢

2. Nauka o podacima - definicija:

Ne postoji opste prihvacena definicija pojma ,,Data Science”, ali hajde da pokusamo sa nekoliko.

1. Nauka o podacima je oblast istraZivanja koja kombinuje domensko znanje,
programerske vestine, kao i znanje iz matematike i statistike za dobijanje znanja iz
podataka. Data Scientists primenjuju algoritme masinskog ucenja na brojeve, tekst,
slike, video simke, audio snimke i druge tipove podataka da bi razvili sisteme
zasnovane na vestackoj inteligenciji koji reSavaju zadatke koji obi¢no zahtevaju
ljudsku inteligenciju.

2. Data science is an inter-disciplinary field that uses scientific methods, processes,
algorithms and systems to extract knowledge and insights from many structural and
unstructured data. Data science is related to data mining, machine learning and big
data.

Data science is a "concept to unify statistics, data analysis and their related methods"
in order to "understand and analyze actual phenomena" with data. It uses techniques
and theories drawn from many fields within the context of mathematics, statistics,
computer science, domain knowledge and information science. Turing award winner
Jim Gray imagined data science as a "fourth paradigm" of science (empirical, theoretical,
computational and now data-driven) and asserted that "everything about science is
changing because of the impact of information technology" and the data deluge.

Izvor: Wikipedia
3. Data science provides meaningful information based on large amounts of complex data

or big data. Data science, or data-driven science, combines different fields of work in
statistics and computation to interpret data for decision-making purposes.
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Slika ##. Definicija Nauke o podacima kroz sliku.

Data Science vs Data Analytics

Data Scientist stupa na scenu ranije od analitiCara podataka. On istraZuje velike skupove
podataka, istrazuje njihove potencijale, identifikuje trendove i znacaj podataka, a zatim radi
vizuelizaciju podataka i predstavlja ih drugima. Analiti¢ar podataka podatke vidi nesto kasnije.

Analiti¢ar podataka analizira odredeni skup strukturiranih ili numerickih podataka koristedi
zadata pitanja. Verovatnije je da ¢e Data Scientist da se bavi vec¢im koli¢inama strukturiranih i
nestrukturiranih podataka. Oboje ¢e takode formulisati, testirati i proceniti u¢inak postavljenog
pitanja za podatke u kontekstu sveukupne strategije.

Ciljevi:
e Data Science se bavi kreiranjem novih metoda za analizu, obradu i modeliranje podataka
kako bi se otkrile nove informacije ili stvorila prediktivna moé. Cilj nauke o podacima je
Cesto da se generiSu nove tehnike za obradu velikih i slozenih skupova podataka.

e Data Analytics se vise fokusira na procesiranje i analizu postojecih podataka kako bi se
doslo do korisnih uvida i reSenja za konkretna poslovna pitanja. Cilj analitike podataka je
da se nadu odgovori na specifi¢na pitanja i da se donesu odluke na osnovu podataka.
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Data Scientist — Product Data Science @ Snap One
Required Qualifications

e Bachelor's Degree and 3+ years of work experience in data science

e  Experience developing and monitoring consumer-facing Al

e  Experience in applying frequentist or Bayesian statistics to test hypotheses and judge confidence levels
e  Experience with Tensorflow or Pytorch

e Experience in Python, SQL, and Git

e Demonstrable experience making highly informational, easily interpreted visualizations

e  Effective communication

Preferred Qualifications

e Intermediate Degree in a quantitative field

e  Experience with signal process or time series analysis
e  Experience in Databricks

e  Experience in PowerBl|

e Work experience in loT or ML at the edge

e  Experience with MLOps

Junior Data Analyst @ Cube Team

e Izradaivizuelizacija izvestaja kroz Bl alate

e Izrada poslovnih baza u skladu sa zahtevima

e Analiza i provera tac¢nosti isporucenih podataka

e Kontrola, klasifikacija i korigovanje ustanovljenih nepravilnosti u podacima

e  Komunikacija sa biznis timom i prikupljanje zahteva za prosirenje i unapredenje podataka

e Davanje detaljnih instrukcija inZenjerskom timu za uspostavljanje novih ili modifikaciju postojecih procesa
prikupljanja i obrade podataka

e Analiza i dokumentovanje specifikacija za prikupljanje i obradu podataka

Senior Data Analyst @ Microsoft
Qualifications

e Demonstrated experience in navigating complex datasets to come up with clean and actionable insights

e BS/MS in Computer Science, Statistics, Mathematics or related field experience in data analysis and
reporting, business intelligence, or business and financial analysis.

e  Excellent communication to be able to communicate insights to senior leaders.

e  Programmatic Ads across Display, Native, and Video formats (Working with DSPs, SSPs, Ad Exchanges, etc.)
experience preferred

e Have you acquired experience in database querying using SQL.

e Do you possess experience with data analytics tools like R, Python, Excel, Tableau, SAS, Power BI
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Data Science vs Statistics

Nauka o podacima je Siroka, interdisciplinarna oblast koje spaja primenjeno poslovno upravljanje
(business management), racunarstvo, ekonomiju, matematiku, programiranje i softverski
inZenjering zajedno sa statistikom. Izazovi u nauci podataka zahtevaju prikupljanje, obradu,
upravljanje, analizu i vizuelizaciju velikih koli¢ina podataka, a Data scientist koristi alate iz
razlicitih oblasti, ukljucujuci i statistiku, da bi postigli te ciljeve.

Data Mining vs Data Science

Istrazivanje podataka (engl. Data Mining, trazenje podataka, prekopavanje podataka, rudarenje
podataka, dejta majning) je proces otkrivanja Sablona u velikim skupovima podataka,
koris¢enjem metoda masinskog ucenja, statistike i sistema baza podataka. Cilj Data mining-a je
obrada podataka sa specificnim poslovnim ciljem. Nasuprot tome, nauka o podacima ima za cilj
stvaranje proizvoda i rezultata zasnovanih na podacima - obi¢no u poslovnom kontekstu. LINK

Ciljevi i Obim:

e Data Mining se fokusira na ekstrakciju korisnih informacija i uzoraka iz velikih skupova
podataka. Cilj rudarenja podataka je identifikovanje znacajnih obrazaca, veza, anomalija i
trendova unutar podataka.

e Data Science je Siri koncept koji obuhvata Data Mining, ali takode ukljucuje razvoj novih
algoritama, statisti¢kih metoda, i prediktivnih modela. Nauka o podacima koristi nalaze iz
rudarenja podataka kao jedan od svojih resursa, ali ide dalje u stvaranju novih metoda za
analizu i interpretaciju podataka.

Metode:
e Data Mining koristi tehnicke pristupe kao Sto su klasterovanje, klasifikacija, regresija i
asocijativna pravila da bi otkrio obrasce u podacima.
e Data Science kombinuje ove tehnike sa naprednim algoritmima, masinskim ucenjem,
dubokim u¢enjem i drugim statistickim metodama da bi se ne samo identifikovali obrasci,
veé i napravili prediktivni modeli i novi nacini analize.
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Data Science vs Attificial Intelligence

Prostor: Vestacka inteligencija ograniena je samo na primenu algoritama ML, dok nauka o
podacima ukljucuje razli¢ite osnovne operacije nad podacima.

Tip podataka: Vestacka inteligencija radi sa podacima koji su standardizovani u obliku
vektora, dok sa druge strane, Nauka o podacima ¢e imati mnogo razlicitih vrsta podataka kao
$to su strukturirani, polustrukturirani i nestrukturirani podaci.

Svrha: Primarna svrha vestacke inteligencije je automatizacija procesa i uvodenje autonomije
u model podataka. Primarni cilj Data Science-a je pronaci obrasce koji su skriveni u podacima.

Tehnike: Vestacka inteligencija koristi algoritme u racunarima za reSavanje problema, dok
nauka o podacima uklju¢uje mnogo razlicitih statistickih metoda.

Razli¢iti modeli: U vestackoj inteligenciji se grade modeli za koje se ocekuje da budu sli¢ni
ljudskom razumevaniju i saznanju. U nauci o podacima, modeli su konstruisani tako da daju
statisticke uvide za donosenje odluka.

Data Science vs Machine Learning

Buducdi da je nauka o podacima Sirok pojam za viSe disciplina, masinsko uéenje je deo nauke o
podacima. Masinsko ucenje koristi razne tehnike, poput regresije i klasifikacije itd. Sa druge
strane, podaci koji se koriste u Data Science-u mogu ili ne moraju evoluirati iz masine ili
mehanickog procesa. Glavna razlika izmedu ove dve oblasti je u tome Sto se nauka o podacima
kao Siri pojam ne fokusira samo na algoritme i statistiku, vec se brine i o celokupnoj metodologiji.

Nauka o podacima moZe se videti kao povezivanje vise nad-disciplina, ukljuéujuéi analitiku
podataka, softverski inZzenjering, inZenjering podataka, masinsko uéenje, prediktivnu analitiku,
analitiku podataka i joS mnogo toga. Obuhvata pronalazenje, prikupljanje, unoSenje i
transformaciju velike koli¢ine podataka (Big Data). Nauka o podacima odgovorna je za
priblizavanje strukture velikim podacima, trazenje ubedljivih obrazaca i savetovanje donosilaca
odluka da efikasno uvedu promene u skladu sa poslovnim potrebama. Analitika podataka i
masinsko ucenje dva su od mnogih alata i procesa koje nauka podataka koristi.
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Artificial Intelligence

Machine Learning

Data Science
Neural Networks

Deep Neural Networks/

Big Data Deep Learning

3. Data Science - primene

Data Science je blisko povezan sa pojmom Industry 4.0, ali i viSe od toga!

U okviru pojma , Industrija 4.0“ tom podrucju se pojavio niz novih izraza: Smart factory, Cyber
Phisical Systems, Industrial Internet of Things.

Spominju se svojstva tih sistema i njihovih podsistema: Visualization, Digitalisation, Real time
analysis, Identification, Realtime Location, Collaboration, Decentralisation, Autonomy, Agile
systems, Big data, Sensors, Cloud computing, Virtual network, itd.

1. Detekcija prevara

Credit Card Fraud Detection

Using the Machine Learning Classification Algorithms to detect Credit
Card Fraudulent Activities
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2. Obrada razlicitih vrsta slika i video snimaka (Everseen Beograd)

Semantic Classification Object Instance
Segmentation + Localization Detection Segmentation

. BV N ! 14 | = . =

GRASS, CAT, CAT DOG, DOG, CAT  DOG, DOG, CAT

W TREE,[SKY e o O o Y,
No objects, just pixels Single Object Multiple Object

Slika ##. Zadaci u obradi slika.

Lobular bronchiole

> 4

Terminal bronchioles

Respiratory
/ bronchioles

Alveolar duct

g

-‘-'/\'& TN ’(\7 o 7

53X Y y s ’13, Alveolar sacs
%) 2 & N

Slika ##. Segmentacija pluc¢nih alveola i karotidne arterije.
Taxinomisis projekat (BiolRC).
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3. Autonomna vozila: Tesla, Uber, TTTech Auto, Veoneer...

4. Sistemi za preporuku (Recommender systems)

najk patike muske X B Q

( I Q Cee [ Come [JBuseo B Becn D Mane  iJow Monewaeara  Anatke
0 g e OK0 19.000 pesynTaTa (0,52 cexyHae/n)

ornac - https:/www.planetasport.rs/ -
Patike - Obu¢a - Muskarci - PlanetaSport.rs

sistemi za prepo x Najveti izbor brendova za sportski asortiman u Srbiji. Proverite i porucite online! Porutite online
sve za sport — Na3a cela Planeta je orijentisana na sport. Najbolje cene su onlajn. Patike i
. . - . sportska oprema. Akcije | popusti. Isporuka Sirom Srbije
sistemi za preporuku sadrzaj YKNOHK : ’ 15100 " !
Kragujevac - 3 nokaumje y 6nusnHn
sistemi za preporuku . . )
Adidas Terrex za muskarce Adidas Terrex za decu
sistem za prepoznavanie lica Veliki izbor muskih modela Detiji modeli Adidas Terrex
. . . Adidas Terrex cipela cipela. Pogledaj ponudu!
sistem za prepoznavanje tablica
sistemi preporuke Adidas Terrex za Zene Dgcue Air Max Command
Pogledajte Zenske Adidas Decije patike Nike Air Max Command
sistem za prepoznavanje prometnih znakov Terrex cipele! Pogledaj modele i poruti online!

sistem za prepoznavo prometnih znakov
Ornac - hitps:/fwww.n-sport.net/ ~

Nike patike - nova kolekcija - N Sport online prodavnica
Pogledajte raznovrsne modele Nike patika u nasoj ponudi. Najpovoljnije cene. Najnovija
ponuda i 3irok asortiman. Dostava je besplatna. Kupi online!

Google npertpara W3 npee pyke

Mpujasume wenpuknat

2] najk patike muske — Cnuke

crvene polovne buzz. cortez duboke air max sport vision plave v
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Jopaaj YKnoHn

sooonars e g
@ 4 t : Cno6oaaH bowkoewh
Lists e s Sebta | @P 10 zajeaunucnx npujatena
@

o 9 R M & o €

@ ENord E
Nordeus Jlonaj YKnoHu

How it started vs. How it going

Do
i

Andelija Jovanovi¢

Who to follow @D 25 zajeannuanx npujatena

[ Worstoic Follo

JDonaj Yknoxn

Ognjen Andric
19 zajegHUYKKX NpHjaTeka

8 ted
‘) Depatpdode (oo
Q@ s (o

Bonaj YknoHu

Vladimir Petrovic

7 zajegHnuKX NpHjaTesa

5. Gaming industrija

Nordeus, Logifuture RS Kragujevac

6. Pretrazite neke interesantne pojmove: Al Startups / images

DOMACI: Pronadite 3 startapa koji koriste algoritme masinskog uéenja i ve$tacku inteligenciju
za poboljsanje svojih proizvoda.
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4. Data Scientist

Data Scientist je neko ko zna viSe statistiku
od osobe koja se bavi ra¢unarima (computer
scientist) i viSe zna o racunarima od
statisti¢ara.”

Josh Blumenstock

“Data Scientist = statisticar + programer +
trener + storyteller + umetnik”

Shlomo Aragmon

DATA SCIENCE SKILLSET

Dangey zone!

Traditional
Research

Machine
Learning

Math and Statistics
Knowledge

Data science, due to its interdisciplinary nature, requires an
intersection of abilities: hacking skills, math and statistics
knowledge, and substantive expertise in a field of science.

Hacking skills are necessary for working with massive amounts of
electronic data that must be acquired, cleaned, and manipulated.

Math and statistics knowledge allows a data scientist to choose
appropriate methods and tools in order to extract insight from data.

Substantive expertise in a scientific field is crucial for generating
motivating questions and hypotheses and interpreting results.

Traditional research lies at the intersection of knowledge of math
and statistics with substantive expertise in a scientific field.

Machine learning stems from combining hacking skills with math
and statistics knowledge, but does not require scientific motivation.

Danger zone! Hacking skills combined with substantive scientific
expertise without rigorous methods can beget incorrect analyses.

Data Scientist
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Uloge u timu:

1. Data Architect

Arhitekta podataka se bavi upravljanjem podacima, Sto obuhvata dizajniranje, kreiranje, primenu
i upravljanje arhitekturom podataka organizacije. Arhitekte podataka definiSu kako ce se podaci
Cuvati, koristiti, integrisati i upravljati od razlicitih entiteta podataka i IT sistema, kao i bilo koje
aplikacije koje koriste ili obraduju te podatke na neki nacin.

2. Data Engineer

Data Architect vs. Data Engineer — oni rade u tandemu! Arhitekta podataka pokusava da uvede
,red u podatkovnom haosu”. Arhitekta podataka vizualizuje kompletan okvir i stvara nacrt koji
inZenjer podataka koristi za izgradnju ,digitalnog okvira“. Data inZenjeri pomazu arhitektama
podataka da naprave radni okvir za pretraZivanje i pronalazenje podataka, koji Data Scientists i
analiticari mogu kasnije da koriste za svoj rad.

Pozicija za ljude koji imaju dobro razumevanje distribuiranog programiranja, infrastrukture i
arhitekture. Oni rade na razvoju infrastrukture, tokova i skladistenja podataka. Dobro vladaju
instalacijom distribuiranih sistema kao Sto su Hadoop MapReduce/Spark klasteri, znaju da
kodiraju u programima kao sto su Scala/Python/Java i znaju Unix skripting i SQL.

Neke od tehnologija koje se koriste:

e Big Data Frameworks - Spark/Hadoop

e MongoDB

e Inetegracija podataka
e Tableau

e Cloud

e Deployment resenja

Big Data Specialist role
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Data Engineer @ MaxBet

Our requirements:

AWS Cloud Services: Use of key AWS services such as Amazon S3, Amazon RDS, Amazon Redshift, Amazon
EMR, Amazon Kinesis, etc.

Minimum 2 years of experience in Data Engineer position;

Knowledge of AWS Lambda for serverless architectures.

SQL and Relational Database: Advanced knowledge of SQL for data management. Experience in database
modeling.

Knowledge of Oracle SQL

Data Warehousing: Understanding and experience working with data warehouses, such as Amazon
Redshift.

ETL (Extract, Transform, Load): Using tools for ETL processes such as AWS Glue.

Programming languages: knowledge of Python and experience in Java or Scala programming languages for
script and application development is an advantage.

Tools: AWS Glue and a tool for ETL processes that enables automatic discovery, transformation, and
loading of data.

Amazon RDS (Relational Database Service): a service for managing and scaling relational databases,
including SQL Server, PostgreSQL, and Oracle.

DMS (Database Migration Service): a tool for data migration between different types of databases.

API Gateway: Working with APl Gateway to manage, monitor, and secure access to APls, enabling
integrated communication between different parts of the system.

Kinesis: Amazon Kinesis is a group of AWS services for real-time processing and analysis of big data.
Advantages: SQL Server Management Studio (SSMS): Use to manage, monitor, and maintain SQL Server
databases

Senior Data Engineer @ Wireless Media

Required experience:

University degree in engineering, mathematics, computer science or equivalent experience
Commercial experience in a data-driven role

Experience in data pipeline software engineering and implementing best practice in python - linting, unit
tests, integration tests, git flow/pull request process, object- oriented development, data validation,
algorithms and data structures, technical troubleshooting and debugging, bash scripting

Experience preparing data for analytics and following a data science workflow

Experience with analytics (descriptive, predictive, EDA), feature engineering and python visualization
libraries — e.g. matplotlib, seaborn or other

Comfortable with notebook and source code development — Jupyter, Pycharm/VScode

Ability to write clean, maintainable and robust code in Python, SQL & Spark

Experience on Big Data platforms and distributed computing, ideally Spark

Knowledge of software engineering concepts and best practices

Familiarity with the latest OSS, cloud, container (Docker), query languages and database technologies
Confirmed experience building data pipelines in production and ability to work across structured, semi-
structured and unstructured data

Ability to communicate with both business/commercial and technical stakeholders

Strong command of the English language (both verbal and written)
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Technical skills:

e  Python (Core analytical libraries: pandas, numpy, scikit-learn, scipy)
e  Spark (PySpark)

e SQL

e Git

e  Databriscks / Azure

e Analytical pipelines (kedro / sklean.pipeline)

e Apache Airflow / Kedro

e (I/CD (ideally with CircelCl)

e Docker and containers

e  Models productionalization (mlflow)

3. Data Scientist
Posao obuhvata rad nad velikim skupovima podataka sa machine learning (ML) algoritmima, kako
da razvijaju prediktivne modele, znaju teoriju (matematiku i statistiku) iza modela i znaju da
interpretiraju i objasne ponasanje modela jednostavnim jezikom. Potrebno poznavanje R/Python

i SQL-a.

4. Data Analyst

Da li ima posla u Srbiji za poziciju Data Scientist?

Interview Blog: The 2021 Data Science Interview Report
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5. Kako izgleda jedan Data Science projekat

01

BUSINESS UNDERSTANDING
Ask relevant questions and define
aibjectives for the: that
needs 1o be tackled.

02

DATA MINING
Gather and scrapa the
data necessary forthe

praject,

DATA SCIENCE

LIFECYCLE
_06 e

PREDICTIVE
MODELING

Train machine beaming
micedels, evaluate thedr

04

DATA EXPLORATION

6. Sta éemo sve da nauc¢imo?

Transformed
Preprocessed Data Data

Rad sa podacima, transformacije, vizuelizacija...
Exploatory Data Analysis

Statisti¢ko ucenje

| jos mnogo toga...
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Literatura:

T. Hastie, R. Tibshirani, J. Friedman: The Elements of Statistical Learning

C. Bishop: Pattern Recognition and Machine Learning

K. Murphey: Machine Learning: A Probabilistic Perspective

|. Goodfellow, Y. Bengio, A. Courville: Deep Learning

R. Sutton, A. Barto: Reinforcement Learning: An Introduction

S. Shalev-Schwartz, S. Ben-David: Understanding Machine Learning: From Theory to
Algorithms
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