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KTo Takme Data

Scientists?

A practitioner of data science is called a data scientist (

Wikipedia)
Data Scientist: %,
o J0BUT aaHHbIe Q"J" Machine 2% g, .
. . R Learning “70 Q’/ 8
AiccnegoBaTenbCckum cknag yma R <
* Llenb paboTbl — HaxoxageHne 3aKOHOMEPHOCTEN B AaHHbIX §
 [1paKkTuk, He TeopeTuk S
« YMeeT u nobut paboTtaTtb pykamu 2
« JKcnepT B NpuknagHon obnactu (*) sgmrage 5
» PaboraeTt B komaHae
The best source of n(ies\/\:/ Data Science talent Expertlse in
Other Hacking and Mathematics,
[pennoytntensHoe obpasoBaHme: SN e ey
Science Data Mining & Insight

« Computer Science
 Cratuctuka, maremaTtuka

fields other
than

«  TouHble Hayku: Pusnka, UHxernepusa, ntg —
e MarucTpbl 1 KaHauAAaTbl HayK -

EMC Data Science Community Survey, 2011
" Buicuan wnora otonownn, Mooas, 2013 5



Operating systems:
* Linux + shell tools
Big data instruments:
« Hadoop (MapReduce) + hadoop tools
» Hive, Pig
* NoSQL (Hbase, MongoDB, Cassandra, Neo4J)
Database:
« SQL
Programming:
* Python
» Java
« Scala
Machine Learning:
* R
« Matlab
» Python libraries (NumPy, SciPy, Nltk,...)
 Java libraries (Mahaut)
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Data Scientist nnu

AHanNMTUK

 Data Scientist:

Ncnonbaytor Hadoop, MapReduce, Hive, R
CospgatoT cneunann3mpoBaHHble CUCTEMBI
N UHCTPYMEHTHI

PaboTatloT Co CTPYKTYPUPOBAHHBLIMU U HE
CTPYKTYPMPOBaAHHbIMWU AaHHbIMU

Paboune gaHHble namepstores B TB, PB
OnbIT Hay4YHOM paboThl, 3KCrnepTuia B
cTaTUCTKe, MalIMHHOM 0By4YeHuH,
nporpaMmmMmpoBaHnn

Maructpbl u kaHangatbl Hayk (PhDs)
PaspabatbiBatoT npeackasaternbHbIMn
moaenu

Cospatot data products

Analysts:

*  Wcnonb3ytot Excel, SQL

* Kcnonb3ayloT cylwecTayoume
NHCTPYMEHTbI U CUCTEMDbI

« PabotatoT ¢ TabnMyHbIMM AAaHHBbIMU

» [aHHble namepsatorca MB,GB

* [NpodeccrnoHanbHoe obpasoBaHue,
HeT oopManbLHOro Hay4YHoro

« bakanaspbl etc (BS, BA, MS, MBA)

« PaboTtatoT TecHo ¢ Bl n mapkeTuHrom

« Co3patoT OTYETHhI N ONUCLIBAIOT
JaHHble

* Yaue Bcero gaHHbIe O nokasaTensax
paboTbl bu3Heca

Ecnu Bbl nporpammupyete, To ckopee Bcero Bel - Data

Scientist,

Bblicwas wkona akoHomukn, Mockea, 2013 B
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Onpoc: ponu n HaBblkn Data Scientist

Skills and Self—1D Top Factors

Data Businessperson Data Creative Data Developer Data Researcher

Business

ML/Big Data

Math/OR

Programming

Statistics

From: “Analyzing the Analyzers” by Harlan Harris, Sean Murphy, and Marck Vaisman , O’Reilly Strata 2012
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Data Science komaHga - "the dream team”

Data Scientist Profile | | | il
| | -I_ [] 3| —I_ []
— p——- — bt - ———{ - P
l_tgu Mathine Mathermnatcy Statntics (m Communication _twun

—

Data Machine Mathematics Statistics Computer  Communication  Domain
Viz Learning Science Expertise

From: “Doing Data Science: Straight Talk from the Frontline”, Rachel Schutt, Cathy O'Neil, O'Reilly Media, 2013
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[MpuknagHbie 3agayn

 MapKeTuHr: - -
« CermeHTauus pblHKa MARKETING
 MopgenupoBaHne NpUOBPETEHNA U OTTOKA KITMEHTOB ‘ i
« PekomeHaaTenbHblE CUCTEMDI STRATE

 AHanua coumanbHbIX Meana

e ®UHAHCOBLIE U CTPaxoBble KOMMAaHWUN:
» [lpepoTBpalieHune fraud
« [leTekTMpoBaHMe aHOMasbHOro
nosegeHus
* AHanu3 KpeauTHbIX PUCKOB
» CTpaxoBble MogenupoBaHmne
*  OnTnmmnsaumsa nopTdonno

N N R

« 3apaBooxpaHeHne n dapmakosiorus:
* [eHeTnyecknmm aHanma
e AHanus KrIMHU4YEeCcKnx ncnbliTaHUin
*  KnuHunyeckne cuctembl NPUHATUS PELLEHU
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From: Swami Chandrasekaran,Executive Architect, IBM, Watson Solutions
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Course Outline: Cloudera Introduction to Data Science

Introduction

Data Science Overview
> What Is Data Science?

> The Growing Need for Data Science

> The Role of a Data Scientist

Use Cases

> Finance

> Retail

> Advertising

> Defense and Intelligence

> Telecommunications and Utilities

> Healthcare and Pharmaceuticals

Project Lifecycle
> Steps in the Project Lifecycle

> Lab Scenario Explanation

Data Acquisition
> Where to Source Data

> Acquisition Techniques

Evaluating Input Data
> Data Formats
> Data Quantity
> Data Quality
clouderaL Data Transformation
y § > Anonymization
= AsK Bigger.Questions
: > File Format Conversion

> Joining Datasets

Bbliclias wkona aKOHOMUKHN,

Data Analysis and Statistical Methods

> Relationship Between Statistics and
Probability

> Descriptive Statistics

> Inferential Statistics

Fundamentals of Machine Learning
> Overview

> The Three Cs of Machine Learning

> Spotlight: Naive Bayes Classifiers

> |mportance of Data and Algorithms

Recommender Overview

> What Is a Recommender System?

> Types of Collaborative Filtering

> Limitations of Recommender Systems

> Fundamental Concepts

Introduction to Apache Mahout

> What Apache Mahout Is (and Is Not)
> A Brief History of Mahout

> Availability and Installation

> Demonstration: Using Mahout's Item-
Based Recommender

Implementing Recommenders with
Apache Mahout

> QOverview

> Similarity Metrics for Binary Preferences

> Similarity Metrics for Numeric Preferences

> Scoring

Experimentation and Evaluation

> Measuring Recommender Effectiveness
> Designing Effective Experiments

> Conducting an Effective Experiment

> User Interfaces for Recommenders

Production Deployment and Beyond

> Deploying to Production

> Tips and Techniques for Working at Scale
> Summarizing and Visualizing Results

> Considerations for Improvement

> Next Steps for Recommenders
Conclusion
Appendix A : Hadoop Overview

Appendix B: Mathematical
Formulas

Appendix C : Language and Tool
Reference

13



[NoarotoBUTENbBHBIE NPOrPaMMbl B UHAYCTPUN

DATA SCIENCE AND BIG DATA ANALYTICS COURSE OUTLINE

Applying a hands-on practitioner’s approach to the techniques and tools required for Big Data Analytics.

Big Data State of the practice in The rofe of the Big Data Analytics in
Overview analytics Data Scientist industry verticals

Imtroduction

Introduction 1o Big Data Analytics

Key roles for a successful Main phases of Develaping core defverables
analytics project the lifecycle for stakeholders

End-to-#nd data analytics lifecycle

Introduction to Analyzing and exploring data Statistics for model building
R with R and evaluation

Using R to mxacute basic analytics methods

K-Means Association Linear and Logistic Naive Bayesian Decision Time Series Text
Clustering Rules Regression Classifier Trees Analysis Analysis

Advanced analyfics and statistical madeling for Big Data - Theory and Methods

Using MapReduce/Hadoop far Hadaop ecosystem In-database MADLib and Advanced
analyzing unstructured data of tools Analytics SQL Techaiques

Advanced analytics and statistical modeling for Big Data - Technology and Tools

How ta operationalize an Creating the Final Data Visualization Hands-on Application of Analytics
analytics peoject Deliverables Technigues Lifecycle to a Big Data Analytics Problem

Endgame, or Pulting it ali together
Beoiclwas wkona skoHomukn, Mocksa, 2013 B
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YHuBEpCUTETCKME NPOrpamMmmei.

* University of Washington: Certificate in Data Science

« UC Berkeley: Master of information and data science program

* New York University: Data Science at NYU

« Columbia University: Institute for Data Sciences and Engineering

« University of Southern California (UCS) : Master of Science in Data
Science

‘o @( OHnanH Kypcbl 06y4eHns
*" OPEN EDUCATION U (MOOC):
f UDACITY « Coursera

| | « edX
k[ “& o Udac”:y

Massive Open Online Course

YckopeHHble obpasoBaTtenbHble nporpaMmmbl (KOMMNaHU): N e
- Zipfian Academy (12 weeks intensive program) 3 :..” Ac'gd'gr?]y
- Insight Data Science Fellows program ( 6 weeks post doc training<#

Beicwas wkona akoHomukun, Mocksa, 2013 15



KoHdepeHuunn

NHAayCcTpunHble KOHdEepEeHLMN N BbICTaBKMU:
* O'Reilly Strata Conference Making Data Work

» Hadoop world

» Big Data Techcon

» Big Data Innovation summits

Hay4dHble n akagemunyeckmne KoHdepeHuum (peer

reviewed):

 |EEE & ACM Supercomputing

* |EEE Big Data

« ACM KDD Knowledge Discovery and Data Mining
 ACM SIGIR Information Retrieval

* ICML International Conference on Machine Learning
* NIPS Neural Information Processing

«  WWW World Wide Web Conference

« VLDB Very Large Data Bases

« |EEE Visualization
Meetups («KpPY>XKW N0 MHTepecam»)

Bhbiclias wkona akoHomukmn, Mockea, 2013 B
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1V OTKpbITbIE BOMNPOCHI

* HacKosIbKO BaXXHO ObITb 9KCNEPTOM B nNpeamMeTHon obnactu
peluaemMmoun 3agadm (domain expertise) ?

* YTOo Ooree BaxHO B npodeccumn Data Scientist : obpasoBaHune
NN NPaKTUYECKUM OnbIT?

* [lepcnekTmBbl Nnpodeccun Data Scientist, OyayT nu oHa
3amMmelleHa NnporpaMMHbIMN PeELLEHUAMMN?

Beicwas wkona akoHomukun, Mocksa, 2013 18



BLU3 OTtneneHwne lNpuknagHow

MaTtemaTtukm

Kypchbl, YnTaemble Ha OTAESNTEHNN:

* [lporpammumpoBanue ( Python, Java, Matlab)
MeToabl pa3paboTkn AaHHbIX

MalunHHoe oby4veHmne

CratncTumka

« KomMnbloTepHaa NUHIBUCTUKA

* AHanun3 coumanbHbIX CETEN

» PacnpegeneHHble CUCTEMBI

» OcHOBbI BM3yanusauum

Bbiclas Wwkona akoHomuk1, Mocksa, 2013 i 19
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