What is Data Science?

Modern uses and applications of Data Science

GIHAN JAYATILAKA
DEPARTMENT OF COMPUTER SCIENCE, UNIVERSITY OF MARYLAND

24™ SEPTEMBER 2022




ey BB BB
DY

e 85000 BYHB) @6cH® 5t el

GIHAN JAYATILAKA
DEPARTMENT OF COMPUTER SCIENCE, UNIVERSITY OF MARYLAND

24™ SEPTEMBER 2022




Contents

Sciences
Engineering
Limitations of Classical Engineering
Data science
O  Advantages
O  Constituents
O  Applications
Summary
Q+A




Contents

e
953800 e300
830885600 @I BeBIC Bewed &)
e’ e300
0  yowlsm
O oemod
O owe® ww yowdsnm
3000003

Q+A




Sciences

® Testable knowledge about the universe.
® Provides prediction about how the universe behaves.

/ Scientific knowledge ;/ Explanations
/ Predictions
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BIOLOGY CHEMISTRY PHYSICS MATHEMATICS

Observations

® Examples
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Engineering

Engineering is an ill-defined term. Let us not try to worry about it during this presentation.
o The creative application of scientific principles to design or develop structures, machines,
apparatus, or manufacturing processes, or works utilizing them singly or in combination; or to
construct or operate the same with full cognizance of their design; or to forecast their behavior

under specific operating conditions; all as respects an intended function, economics of
operation and safety to life and property
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Engineering
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Designing and developing
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Works Singly or in combination

suspension

© Encyclopaedia Britannica, Inc.
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Refinery gas 20°
ﬁ Used as fuel

Petrol 70°
ﬁ Used in cars
CI Naptha 120° Used to make
chemicals
Fractionating | | & Kerosene 180°
Tower \ =
Diesel 260° For diesel
engines
Crude oil
Lubricating il 300° Oil for cars and
) other machines.
—
Fuel oil 350° Fuel for ships,
%. factories

Residue
Used to make
bitumen, asphalt

©Rergent

Jet fuel, paraffin for
heating and lighting

Heater




Engineering

® Engineeringis an ill-defined term. Let us not try to worry about it during this presentation.
o The creative application of scientific principles

m to design or develop software, structures, machines, apparatus, or manufacturing
processes,

m or works utilizing them singly or in combination;

or to construct or operate the same with full cognizance of their design;
m orto forecast their behavior under specific operating conditions;
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Limitations of (classical) Engineering

® We might not know
O how to solve the problem perfectly.
O everything about our components.
O everything about operating conditions.
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Powerpoint designer

® Suggests good design for our slides.
® Thisis not something we can “solve” perfectly.

We saw many
animals




Content/item suggestions (recommender systems)

3 YouTube =::_

m&j S
\1“']30}:5 =§




Self driving
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® There is no perfect model for:

1.
2.

3.

How car moves according to our actions.
What is the best movement for a particular
situation on road.

How third parties (other drivers, pedestrians)
behave.
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Self driving

B

e
Vislon fps: 13.10 Draw fps: 13.39 Display f| B RO F:1 ON:
NL(0.00), E(1.00).’F(0.00), TF(0.00), S(0.00 - 4
NRW: FLP(0.00), FRP(0.00) Ww:i9.3 AP:0.5 I
BUtinExcited (Prh 0:87) VS: 24.3 MPH St 1

#0.0000 AUTO_HIGHIBEAM merge: 1.0 1 656 R

s BB O g0 8838 O D.

1.

W

& @¢ DB (91008, BBem ©wed® OB odOE
D& DI EIBHOO WICBRST B W Om
05300¢?)

BOBE HOW®E BE @ BO10E® B wod

0O 8®md OE N B3O (gomn Sweds’,

58 BsY)

+0.0000 BLINDER
+0.0000 RAINING
+00000 TIRE_SPRAY
+0.0000 WET-ROAD

0.0013 CONFROLLED Access | <
e Y '",_4' e

RAE



How humans do these tasks?

® While it seemed impossible to come up with engineering solutions for these tasks, humans are
extremely good at these.

® Humans seem to find solutions to these problems using “intuition”.

However, we “learn/practise” to these tasks.

® Can we build systems that can “learn” and do these tasks?




OB Bwo By wosiery emeede?

0 OB Bwo OO 88yden Bwe® BE@renw BOOD 9-8esIciD5Y0 auwey O to@imysews’ 88gsio
@®Dr 8D DE VID.

® Humans seem to find solutions to these problems using “intuition” (8®00).

OBt @@ Yo1e0xY/didecsy mSa

0 OYB Bwo DEO NG D®/9ensy B3O i 8dWB gud BE&reww mE wiBc?




Data science

Data science is an interdisciplinary field that
uses scientific methods, processes, algorithms and systems
to extract or extrapolate knowledge and insights

from noisy, structured and unstructured data,

and apply knowledge from data across a broad range of application domains.
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Data science
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Constituents of Data Science

Handling data — Database systems
Finding patternsin data - Mathematics

Applications — Domain knowledge

Inspiration - Biological systems, education sciences, philosophy.



Applications of Data Science — Finances

® |nvestment banking.
® Loan risk assessment.
® Fraud detection.




Applications of Data Science — Marketing

® Advertising (target advertising)
® Recommendation systems
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Applications of Data Science — Science

Optimal experiment design.

Stochastic modelling (climate, biological systems)
Efficient measurements (dynamic sampling)
Approximate solutions to complicated systems.
Theorem proving.
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Applications of Data Science — Engineering

Transportation engineering.

Optimizing production pipelines.

Self driving cars, Unmanned aerial vehicles.
Designing civil engineering structures.
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Thank youl!

Mr. Eranda Adikari and Ms. Aloka Abeysirigunawardana
Other workshop organizers

Databox

Edumix

Dialog

Dr. Sumudu Tennakoon

All participants




Questions?

What is Data Science?
Modern uses and applications of Data Science

e By Gihan Jayatilaka, Department of Computer Science, University of Maryland
e These slides will be posted on https://cs.umd.edu/~gihan/talks/
® You can email your questions to gihan@cs.umd.edu later.
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