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1977 The International Association for Statistical Computing (IASC)
IS established as a Section of tH&l (Institute for Scientific
Information).

1989 GregoryPiatetsky-Shapiro organizes and chairs the first
Knowledge Discovery in Databases (KDD) workshop.
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1996 Members of the International Federation of Classification
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Mainframe & PCs
1960s — 1980s
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110

Client Server & Internet

1990s — 2000s

GO

Cloud, Mobile, & Big Data
2000s — 2010s

2010s — 2020s

Transistors & silicon
revolution

Large scale mainframe
computing adoption
Emergence of PCs
Plant floor automation

ENABLING TECHNOLOGIES

CUSTOMER VALUE CREATION

Industrial
Automation

Widespread PC adoption
Broadband Internet

ERP and business
process technologies

Business Process
Automation

Mobile & smartphone
ubiquity

Cloud computing
Social networks

Big Data

Digital
Transformation

Machine learning &
Artificial Intelligence
loT & distributed
computing
Blockchain

Intelligent
Enterprise




Intelligence era:

OBSERVATIONS

By 2020,
it's estimated that

1.7MB

of data will be created

every second
for every person 12020 5028 of Golo
will be cregled
on earth
Google's sed-driving
cor wil genarole 2 PB
peryeor
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Intelllgence era:
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Figure 1 - Annual Size of the Global Datasphere
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Intelllgence era:
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. 3V (Gartner 2001):

Velocity ( © = 7 ° ;
Variety (=~ = " > > 7
Volumet = =~ " 7
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4V (IBM 2012):
Velocity, Variety and Volume +
Veracity { T R

The Era of Big Data Demands Confidence IEM

Data at Scale Data in Many Forms Data in Motion Data Uncertainty
Terabytesto Structured, unstructured, tex| | Analysis of streaming data Managing the reliability and
petabytes of data 1, mulimedia to enable decisions within predictability of inherently

fractions of a second. imprecise data types.

IBM Smarter Business 2013 \ %




SV.
Velocity, Variety, Volume and Veracity +
Valuej * > >~ " > " Q

More V's - even the definition has expanded

Gartner: 2001 IBM: 2012
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K ~ : Reviéwof Coni@ls for
Certain Emerging Technologies

(5) Advanced computing teéhnnlc:-gy,
such as:

(i) Memory-centric logic.

(6) Data analytics technology, such as:

(i) Visualization;:

(ii) Automated analysis algorithms; or

(iii) Context-aware computing.
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" Data Scientist’
MODERN DATA SCIENTIST

Data Scientist, the sexiest job of 21th century requires a mixture of multidisciplinary skills ranging from an
intersection of mathematics, statistics, computer science, communication and business. Finding a data
scientist is hard. Finding people who understand who a data scientist is, is equally hard. So here is a little

MATH
& STATISTICS

Yo

Machine leaming

v Statistical modeling

Experiment design
Bayesian inference

Supervised leaming: decision trees,

random forests, logistic regression
Unsupervised leamning: clustering,
dimensionality reduction

Optimization: gradient descent and
variants

DOMAIN KNOWLEDGE
& SOFT SKILLS

Passionate about the business
Curious about data

Influence without authority
Hacker mindset

Problem solver

Strategic, proactive, creative,
innovative and collaborative

cheat sheet on who the modern data scientist really is.

PROGRAMMING
& DATABASE

X XX

Computer science fundamentals
Scripting language e.g. Python
Statistical computing package e.g. R
Databases SQL and NoSOL
Relational algebra

Parallel databases and parallel query
processing

MapReduce concepts

Hadoop and Hive/Pig

Custom reducers

Experience with xaaS like AWS

COMMUNICATION
& VISUALIZATION

b

Able to engage with senior
management

Story telling skills

Translate data-driven insights into
decisions and actions

Visual art design
R packages like ggplot or lattice

Knowledge of any of visualization
tools e.g. Flare, D3 js, Tableau




«© 77 7 ' Y Data Scientist-. ' T
v v SR O T F] ~ 7 A~ g 7 -

@
tools: Sublime, Atom, Tableau tools: Jupyter, RStudio, PyCharm tools: IntelliJ, PyCharm, Sublime
languages: SparkSQL, Presto, Python languages: Python, Presto, R, PySpark languages: Scala, Spark, Python, SQL
. . . . training and
Machine Learning Path: Data Scientist - aws reion
Math for Machine Linear and Logistic The Elements of ggt:tiﬂgpfieeal
Learning ~/ Regression Data Science Woprld ML Decisions

E:::;?:;"g Machine Types of Machine o Communicating
Applications Learning Solutions with Chat Bots
Speaking Of:
Machine Translation
and NLP
. = Foundational Course | Seeing Clearly:

« = Advanced Course Theory

a = Intermediate Course () Computer Vision /
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. CC20057 Computing Curricula
. SE2014z Software Engineering
. CS2013 Computer Science

- CE2016z Computer Engineering

Computing Competencies

- 1T2017 z Information Technology e U e
: CSECZOlz Cybersecurity Data Science Curricula

ACM Data Science Task Force

. Data Scienc€2021)
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