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technologies leads to erosion of

m Evolution of new information Evolution of New Technologies leads to IT Skills Gaps

Big Data
knOWIedge %In-l.{e mory Database Management Systems
. ; . ; Content Analytics
m New skills obliterate as-is skills Gartner‘s 2014
and redefine competency Hype Cycle for
requirements (to-be skills) Emerging RGeS fleas ™

_ - Technologies
m Skills gaps reduce the capability

to innovate and to develop new

obsolete
Olessthan 2years ©2to5years @5to10years A morethan 10years @ before plateau
Source: Gartner (August 2014)

markets @

= How does Big Data redefine _
competency requirements and New Skills

shape the job market?

Obliteration (Re-)Definition

Skills Gap

As-is Skills A a4 T10-be Skills

Business HR Recruitment & Education
Development Development Providers
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m Research question
e Which skills and skill profiles are searched for in the labour market for the domain of Big Data?

m Research method

e Job advertisement analysis in combination with Text Mining methods

Job Mining Process

Job Ads (n=80.014)

10.000 20.000 30.000 40.000 50.000

Discovery of
Big Data
Job Profiles

Jobserve (North America)
LinkedIn

Jobserve (Europe)
Monster

Data Preprocessing

& Data Cleansing

Cisco Analysis of Big Data Skills
SAP for specific Sectors
Amazon o -
Microsoft and Institutions
m Job ads periodically collected m |dentification of job ads m Usage of Text Mining
= from June 2014 until April 2015 with genuine analytical met_h_ods to cj_lscc_)ve_rjob
focus families and institutional

m n=80.014 job ads selected (out of 2.8m) profiles
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m About 70% of the job titles represent five job
families

e Big Data Developer/Software Engineer
e Data Scientist

e Big Data Architect

e (Big) Data Analyst

e Data Engineer

m Specific job profiles
e Big Data Technology Researcher (e.g. SAP)

e Data Quality Manager (e.g. Amazon)
e Data Services Developer (e.g. Microsoft)
e Data Visualization Engineer (e.g. BigR.i0)

e Decision Scientist (e.g. Microsoft)

7%

Big Data — Job Profiles

11%

m Big Data Developer,
Software Engineer

m Data Scientist

= Big Data Architect

= (Big) Data Analyst

Data Engineer

Other
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# Job Ads 1.942

Organizations (Top 10) Liberty Personnel Services; Opus
Recruitment Solutions Ltd; BigR.io;
Career Brokers; Next Ventures Ltd;
ITBM Consulting Inc;A3Logics
US;Engage3;All In Analytics;Alivia
technology

Sample Job Titles Data Scientist
Big Data Scientist
Senior Data Scientist
Principal Data Scientist (R, Matlab, [...], Spark)
Senior Data Scientist (Python, Matlab, R, SQL)
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Concepts Programming Languages

0% 20% 40% 60% 80%  100% 0% 10% 20% 30% 40% 50% 60%
Big Data Python
machine learning SQL
data mining R
predictive analytics Java
data analysis MATLAB
business intelligence C++
natural language processing NoSQL
relational databases PERL
data visualization Scala
reporting C#
open source C
Products Soft Skills
0% 10% 20% 30% 40% 50% 60% 70% 0% 5% 10% 15% 20% 25% 30% 35% 40%
Hadoop communication skills
SAS working experience
Hi\{e team skills
Pig analytical skill
SPSS engagement
MapReduce -
Spark . creativity
HBase social competence
Tableau personal responsibility
Excel motivation
Cassandra willingness to learn
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Programming Languages

0%  20%  40% 0% 20% 40% 60% 80% 100%
Blg Data 1 1 1 1 1 1 1 1 Ih
reporting
relational databases # Job Ads 1.690
data exploration
software engineering Organizations (Top 10) MedeAnalytics, Liberty Personnel Services,
data analysis : :
Business Intelligence FILDz TaIentRISE_, R Square, Libertyjobs.com,
ETL LS Direct Marketing, The Judge Group,
Data Warehouse UnitedHealth Group, Cognius
Data Mining
data visualization

: : : 50%  60%
Sample Job Titles Business Data Analyst - Health Plan Solutions :

Data Analyst :

Excel

Ha;ﬁ Senior Data Analyst
Tableau Big Data Analyst
Hive Data Analyst (BIG DATA - Finance Analytics)
SPSS

Teradata

MS SQL

microstrategy

Amazon Web Services

| | | | | | organizational skill ] | | | |
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Concepts Programming Languages

0% 20% 40% 60% 80% 100% 120% 0% 20% 40% 60% 80% 100%
Big Data | ' ' ' ' soL | ' ' ' '
reporting Python
relational databases R
data exploration Java
software engineering R,
data analysis NoSQL
Business Intelligence C++
ETL PERL
Data Warehouse VBA
Data Mining C#
data visualization Ruby
Products Soft Skills
0% 10% 20% 30% 40% 50% 60% 70% 0% 10% 20% 30% 40% 50% 60%

Excel communication skills

SAS working experience

Hadoop analytical skill

Tableau creativity

Hive motivation

SPSS engagement

Teradata social competence

MS SQL team skills

microstrategy willingness to learn

Amazon Web Services organizational skill
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0%

20%

40%

Big Data
Data Visualization

Data Movement

Machine Learning

Data Analysis

Data Mining

Business Intelligence

Natural Language Processing
Big Data Analytics
Artificial Intelligence

Tableau
Excel
SAS
MapReduce
Cloudera
Hadoop
SPSS I
Pig m—
Spring

# Job Ads
Organizations (Top 10)

Sample Job Titles

0% 10% 20%

Programming Languages

30%

40% 50% 60%

340

BigR.io, Infinite Resources, MGRS
Group, FILD, Analyze Corporation,
Opus Recruitment, TASC, Splunk,
N-Tier Solutions, Globys, AT&T

Data Visualization Engineer

Software Engineer - Data Visualization/Graphic Design
Java Visualization Software Eng. JavaScript Engineer
Python - Data Visualization - Big Data Challenge
Visual & Ul Designer - Adobe Creative, HTML, CSS

35%

Neodj I——

Organizational Skill 1

10
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Concepts Programming Languages

0% 20% 40% 60% 80% 100% 0% 10% 20% 30% 40% 50% 60%
Big Data Python
Data Visualization HTML
Data Movement — JavaSCrijt
Machine Learning CSS 1
Data Analysis Java
Data Mining  — jquery
Business Intelligence SQL M
Natural Language Processing C++ I
Big Data Analytics PHP s
Artificial Intelligence  m— NoSQL n——

Products Soft Skills

0% 5% 10% 15% 20% 25% 0% 5% 10% 15% 20% 25% 30% 35%
EGcE. | Communication SKill 1
Excel Working Experience
SAS I Team Skills  n——
MapReduce I Social Competence I——
Cloudera I Strategic Thinking T —
Hadoop Analytical Skill  m—
SPSS I Creativity
Pig m— Willingness to Learn mmm
Spring Engagement mmm
Neod| I Organizational Skill 1
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Base Data
Data Source Public Job Board
Corporate Job Board
First Ad 06/25/2014
Last Ad 04/18/2015
Duration 10 months
# Job Ads
Total 4.026
Net 475
Locations USA, Boston (188),
USA, Waltham (55),
USA, Cambridge (51

Interpretation

m High volume of vacancies for Big
Data and associated technologies

m Data Movement as a new topic
m High diversity of products

m Offerings for Data Visualization
Engineers

Concepts

0% 20% 40% 60% 80% 100%120%

Big Data

Data Movement
Business Intelligence
Data Visualization
Data Modeling

Data Analysis

ETL

Predictive Analytics
Distributed Systems
Dashboard

0O
n
n

Products

0% 10% 20% 30% 40%

HP Vertica
Microstrategy
SAS

Spark
Tableau

MS SQL

Solr
MapReduce

Programming Languages

0% 10% 20% 30% 40% 50% 60%

Soft Skills

0% 10% 20% 30% 40%

Communication Skills 1

Working Experience I
Analytical Skills  m—

Social Competence &
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m Big Data contributes to the

evolution of new job
profiles in the labour
market

m Educational programmes

and ICT curricula should
consider this evolving skill
demand

m Established competency

13

frameworks should be
adapted to support HR
management

European e-Competence Framework 3.0

A. PLAN A.1. 1S and Business Strategy Alignment D. ENABLE D.1. Information Security Strategy Development
A.2. Service Level Management D.2. ICT Quality Strategy Development
A.3. Business Plan Development D.3. Education and Training Provision
A.4. Product/Service Planning Data g: :u!rchzsmg Devel
: : . . .5. Sales Proposal Development
A.5. Architecture Design
= SCIentlSt D.6. Channel Management

A.6. Application Design D.7. Sales Management

A.7. Technology Trend Monitoring D.8. Contract Management

A.8. Sustainable Development

A.9. Innovating Blg Data D.10. Infarmation and Knowledge Management
B. BUILD B.1. Application Development Developer D.11. Needs Identification
D.12. Digital Marketing
E.1. Forecast Development

D.9. Personnel Development

B.2. Component Integration
B.3. Testing

B.4. Solution Deployment E.2. Project and Portfolio Management

E.3. Risk Management
E.4. Relationship Management

B.5. Documentation Production
B.6. Systems Engineering

1 1 1 E.5. Process Improvement
C.RUN C.1. User Support Vlsuallzatlon E.6. ICT Quality Management
C.2. Change Support Englneer E.7. Business Change Management
C.3. Service Delivery E.8. Information Security Management
C.4. Problem Management E.9. IS Governance

Source: European e-Competence Framework 3.0, A common European Framework for ICT Professionals in all industry sectors. CWA 16234:2014 Part 1.
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