Data Science at MIDCS
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Microsoft
Development
Center Serbia

Established 2005

220 employees:
Software Engineers

Data Scientists
Labelers
Designers

PR, HR, Finance

Teams:
SQL
Office
Bing
Handwriting recognition
etc.

Ill

Known for hiring local “super-stars”, but focused
on discovering new talents

Start-up within a corporation




Data Science

Interdisciplinary field:

Mathematics

Statistics

Computer Science

o Etc.

Extracting knowledge or insights from data
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Used in many areas:
o |T
Genetics
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Finance
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Business Intelligence
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etc.

Data Science Process

Exploratory
Data
Analysis

Raw Data
Data Is
Collected Processed

Models &
Algorithms

Communicate
Visualize
Report

Make
Decisions
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Global State of Data Science

Growth — Number of data scientists doubles  HEHEIE pata gcientist: The Sexiest Job of

over the last 4 years Review  the 21st Century

by Thomas H. Davenport and D.J. Patil

IT industry hires largest number of data

scientists

Report: Why "Data Scientist" Is The Best Job To Pursue In
Forbes [ y

55% of all data scientists globally in USA,
followed by Western Europe, Canada, India

and Israel Aapeaedd The 25 best jobs in America right now,
UK 1
Huge demand — 33.000 vacancies in USA on accordmg to employees

one job website (Glassdoor) alone 1. Data scientist

S?ﬁr!ez hi%her 30%on average than the rest  pINANCIAL Data scientists at forefront of changes in
of IT industr :
Y ALt technology businesses



Prospects of Data Science

Demand for deep analytical talent in the United States could be
50 to 60 percent greater than its projected supply by 2018
Supply and demand of deep analytical talent by 2018

Thousand people

Over 100 data science programs in US 140-190 440450

_________

universities
o MIT’s $75.000 MSc

50-60% gap
redative to
2018 supply

Demand still much greater than prospective

supply
Serbia — with growing start-up scene and big 2000 Oradusics  Omers' | 2016 supply  Takenigep 2018 projecied
. . employment  with deep demand
investments in IT, growth expected to catch-up nayica
in the following years _ _

Source: McKinsey Global Institute



Data Science Ski

Intuition for numbers

OUR CONSULTANT
HAS BEEMN MINING
DATA ALL DAY.

THE RESULTS

www.dilbert.com _scotiadams@asl.eom

ACCORDING TO
THE DATA, SALES
ARE ALWAYS
HIGHEST WHEN

I DO THIS...

sl o0 © 1990 United Feature Syndicate, inc,

Data Analysis, Machine Learning, R, SAS, Python, SQL, etc.

Hiring from academia and other majors:

o Statistics
> Physics

o Computer Science

o Mathematics

38% with a PhD

Soft skills — Communication, Presentation, Management




Data Science at MDCS

Microsoft (corporation) invests heavily in data-driven culture

MDCS: follow -> lead the way

Several areas being worked on in several teams:
° Machine Learning
o Time Series Analysis
o Hypothesis testing
° etc.

Expanding role — proving our value increases the team



Data Science at SQL Team

Azure — Microsoft’s cloud service

Insights

Azure SQL DB — service for storing SQL DBs on
Azure

Model
Box products — based on assumptions and

communication with limited amount of

customers Private Preview

Cloud — possibilities of customer insight like
never before
General Availability

Insights transformed into models in order to fit
SQL features to most customers

° 99% approach




Data Science Challenges

Recognizing a gap:
o Data Science for marketing (IT) or regulations (banks) purposes

o Apart from the trivial ones, insights/models not used on a fundamental level

Why is there a gap?
> Independence/Separation of Data Science teams

o

Working on complex models

o

Not scalable

o

Needs internal marketing to push through

o

Policies don’t work



Data Science Projects Participation

Our solution — mixed teams:
Building expert systems

o

o

No data science specific projects

o

Working to the smallest details with SEs

o

Complete understanding between each other’s work and models

This leads to products with data scientists’ signatures all over them

Absolutely never do DS specific stuff? Of course not!
o ML for targeted marketing
° AR + FFT for predictability
o Expert systems — root which brings freedom to experiment



DEVELOPMENT IN CLOUD




Traditional development cycle
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Microsoft®

SQL Server




Traditional development cycle

Bui Test Release
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| Server
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Unknown unknowns

LIFE OF A TURKEY LIFE OF A BOX FEATURE




Service development

Servers

L

Service as opposed to product < =
pp p Laptops Application Desktops
Common framework for everyone @
Monitoring Collaboration @ ' P
Allows for constant development and Content Communication
changes — development in real-time , Platform
2 B T
Provides huge possibilities in collecting \dentity [-) B (=
d t bo ut usage Object Storage Runtime Database
ataa g Infrastructure

= (]

Network

Customization options i

Tablets

Compute
Block Storage

Phones

Cloud computing



Now we have the data
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Professional Networks

® Social media

® Medias, comm, contenus
® Divers

@ Explorateurs éclaireurs

“ Les historiques

“ Fing. institutions. recherch
® Experts & consultants

@ Marketing, eMarketing




Service development cycle

Prob\em Solution

Frame

Opportunities Brainstorm
Ideas & Experiment

Increasing amount of data ->
increasing analysis possibilities

Form Insights

Data Science — part of each
development component

Observe People

Data Science in Build —
automatic customization based
on customer usage

Define the
Challenge




Example - APM

Most stressful and time consuming part of any [] e s
development project — debugging the issues

l‘ User Acceptance Testing

L

. . . [ ]
Application — enormous amount of relations W a
between codes/components unknown to even R vt
the best experts in the team R4 o et

[55] cros roser Tsing g

Cloud — constant deployments/changes ] s
increase and less testing increase the risk of Al e s e
failures in production O Regrsion g =
InCidentS, IaCk Of Sleep Data Validation Testing

These need to be tracked proactively e




Example - APM

Application Performance Management

Monitoring/Management of performance and
availability of software applications
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Starting point of debugging

o8

2y

© %GR

(u]

Current level (market leaders) — point to a
component which underperforms
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Mostly machine learning
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No deep level root-causing




Example — APM

Market Standard

Application

Niche — automatic RCA of application Application
performance issues :

Database

Azure SQL DB at the moment Database

Three levels deeper than the current market : :
leader Query

Huge value for the customers

Cause

Fix



Example - APM

Implement expert’s (DBA’s) mind into the code
How?

Combination of engineering and data science —
Expert System:

o Data Science models — expert’s eyes
° Engineering models — expert’s knowledge



















Instead of conclusion

If you want to become a data scientist:

° You need to be interested in getting insights from numbers
Work hard

Practice, practice, practice -> get intuition
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o

o

Be the best programmer among statisticians

o

Be the best statistician among programmers

o

Don’t just do it for the money — you *will* fail



Thank you for your attention
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