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100 billions in
economic and societal value

millions of new jobs and

millions of new talent to educate
in technology to get knowledge
and value out of big data

often, (massive amounts of)
data from outside the system
properties that systems are
grappling with T

Mata, too big (o

Big Data can fuel our economy & society

. BN DELFT
(8 W DATA

%
TUDelft W%, SciENcE




digital (Web) data

and its descriptions of the world
bring a new complexity i

for systems to know

(how to handle) the data

a new scientific discipline for
scientific understanding and
creating technology for

how to create, process, and
understand digital data

Data

Computational
power

Time

Data Science for advancing technology
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TU Delft coordinating initiative for
research, education and training in
data science and technology

Delft Data Science i research & education
for technology & talent
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Hardware for Data Science

Big Data Computing Systems: New Algorithms & Architectures:
application specific application and domain specific
computing systems and hardware e.g. finance/bio-informatics/seismic

« High-bandwidth, highlyparallel physical memory
+ Hyrid<ore Globalty Sharod Mermory (HCGSM)

Enabling big data computing systems
to adapt to the challenges
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Problem: programming
. multi-core distributed cloud | gglution:
Software for Data Science machines with \Von orogramming
Neumann programming |anguages that
languages abstract from
_ hardware, close
Problem: data engineers to domain
and scientists not trained experts
as software engineers
Cloud Programming: Domain-Specific Languages:
composing computations using enabling software engineers
mathematically solid foundations to systematically design & apply DSLs
small key/value —
reaCtlve Rx The Language Designer’s Workbench
extensions , # £ F
big .«H velocity
interactive Ix
extensions fik/pk
saL
pull push

Enabling programmability of

big data analytics
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A e-infrastructure

# :
Data Management for Data Science ¢ | BigData . The Future!
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More people

Graph Data Processing: Humans interacting in the Process:
processing graphs enabling systems to include

at big data and web scale human computation & interpretation

Web-Scale Graph Indexing

Declarative Graph Analysis Languages
int N = o ::“-‘T—'T- =2 : =

Crowdsourcing and Human
Computation

application code

B - ®® Crowd Capacity

electronic

T \L processors
eteteteteleteteY

human processors

Data Generation & Data Curation
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Optimizing Big Data Processing Workflows

Enabling big data management at scale

and with human interpretation
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Visualisation for Data Science

Big Data Visualisation: Big Data Interaction:
for real-time visual analytics for intuitive big data
e.g. medicine, environment exploration and manipulation

Watersnood

fuy

Gemeente Delft

Marco searching for Jobs, Houses and Job feedback

Enabling big data visual analytics
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Science of Social Data

Opportunity:

data generated by
humans, (re)presenting
their take on the world

Challenge: largest source
ever made, with yet-to-
discover semantics

Social Data Analytics Machines:
repurposing social data that is out there,
in controlled & well-understood manner
- Emergencies & incidents

- Intelligent cities

- Massive online education

NS

% AMSTERDAM INSTITUTE FOR
\ ADVANCED METROPOLITAN SOLUTIONS

Data Creation & Interpretation Machines:
including humans & human computing
helping software in pro-actively creating &
interpreting social data

- Social sensing

- Workforce engagement

- Crowd annotation & knowledge creation

=3
— 7,488,117

Unlocking human-generated data

. BN DELFT
(8 " DATA
W\egz SCIENCE

]
TUDelft




