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Data



https://www.slideshare.net/asertseminar/big-data-34369979



Interesting sources of data

• Sensor networks

• Smart phones

• Quantified self

• Internet of things

• Personalized medicine

• Citizen Science



Technological success stories



From volvo.com



… our models can also learn to 
perform implicit bridging 

between language pairs never 
seen explicitly during 

training ...

From arxiv.org



IBM Watson

http://www.ibm.com/smarterplanet/us/en/ibmwatson/what-is-watson.html

“a technology 
platform that 
uses natural 

language 
processing and 

machine learning 
to reveal insights 

from large 
amounts of 
unstructured 

data”



Application success stories



Case Study: 

Influences in English 
Literature



Large-scale literature analysis

• 4357 novels

• 150 Years (average of 29 books per year) 

• British (73%), Irish (5%), and American (22%) 

• Male (55%), Female (36%), and Anonymous (9%) 

• 1875 unique authors (2.32 books per author) 
•

Mathew Jockershttp://www.matthewjockers.net/slides-etc/



Mathew Jockers

http://www.matthewjockers.net/slides-etc/



Mathew Jockershttp://www.matthewjockers.net/slides-etc/



Case Study: 

Society and policy





Measuring Poverty

From UN Global Pulse



Case Study: 

Ecology



eBird

• Quantified Bird 
Watching

• Bird watcher as 
“sensors”

• Citizen Science

From http://ebird.org



From http://ebird.org



Case Study: 

Diagnosing rare genetic 
diseases from photographs 



Diagnosing 
rare genetic 

diseases from 
photographs

Ferry et al.. Elife (2014)



Ferry et al.. Elife (2014)



Possible Definitions



Introducing Data Science
Data Science is concerned with extracting meaning from big 
data.

Central topics within Data Science include:

• data mining

• machine learning

• databases

• the application of data science methods in natural 
sciences, life sciences, humanities and social sciences, as 
well as in industry and society.



The Data Science Venn Diagram

http://drewconway.com/zia/2013/3/26/the-data-science-venn-diagram



Big Data techniques and 

Techniques

• A/B testing, Association rule learning, Classification, Cluster analysis, 
Crowdsourcing, Data fusion and data integration, Data mining, Ensemble 
learning, Genetic algorithms, Machine learning, Natural language processing, 
Neural network, Network analysis, Optimization, Pattern recognition, Predictive 
modelling, Regression, Sentiment analysis, Signal processing, Spatial analysis, 
Statistics, Supervised learning, Simulation, Time series analysis, Unsupervised 
learning, Visualization

Technologies

• Big Table, Business Intelligence (BI), Cassandra, Cloud computing, Data mart, 

McKinsey Global Institute (2011) “Big data: The next frontier for innovation, competition, and 
productivity”



Necessary skills



Statistics

http://tylervigen.com/spurious-correlations



Algorithms: Tera → Peta Bytes
RAM time to move

15 minutes

1Gb WAN move time
10 hours ($1000)

Disk Cost
7 disks = $5000 (SCSI)

Disk Power
100 Watts

Disk Weight
5.6 Kg

Disk Footprint
Inside machine

RAM time to move
2 months

1Gb WAN move time
14 months ($1 million)

Disk Cost
6800 Disks + 490 units + 
32 racks = $7 million

Disk Power
100 Kilowatts

Disk Weight
33 Tonnes

Disk Footprint
60 m2

May 2003 Approximately Correct
See also Distributed Computing Economics Jim Gray, Microsoft Research, MSR-TR-2003-24 



Systems



Domain knowledge

• Science

• Humanities

• Industry

• Business

• Sports

• Art, ...



Study program



Big Data Seminars at Chalmers

https://www.chalmers.se/en/areas-of-advance/ict/research/big-data/Pages/

Speakers from industry and academia

Abstracts and some presentation slides online:



Some relevant courses
CIU187 Information visualization

FFR105 Stochastic optimization 
algorithms

FFR135 Artificial neural networks

MVE186 Computer intensive statistical 
methods MSA100

MVE440 Statistical Learning for Big Data 
(MSA220) 

RRY025 Image processing (ASM420)

TDA231 Algorithms for machine learning 
and inference (DIT 380)

TIN173 Artificial intelligence (DIT410)

TMS150 Stochastic data processing and 
simulation (MSG400)

DAT300 ICT support for adaptiveness and 
security in the smart grid (DIT 668)

SSY115 eHealth

VVT105 Geographical information systems

From the Applied Data Science MS program:

Applied Machine Learning 

Techniques for Large-scale Data



Some Master’s projects
• Constructing a Context-aware Recommender System with Web Sessions (3Bits 

Consulting AB)

• Machine Learning for On-line Advertising Using Contextual Information (Admeta)

• The Identification of Target Proteins from Patents - Mining of biological entities from a 
full-text patent database (AstraZeneca)

• Browser Fingerprinting (Burt)

• Learning to rank, a supervised approach for ranking of documents (Findwise)

• Entity Entity Disambiguation in Anonymized Graphs Using Graph Kernels (Recorded 
Future)

• Using Classification Algorithms for Smart Suggestions in Accounting Systems 
(SpeedLedger)

• Cluster User Music Sessions (Spotify)

• Extracting Data from NoSQL Databases - A Step towards Interactive Visual Analysis of 
NoSQL Data (TIBCO Software)



Job market



The Fourth Paradigm

http://research.microsoft.com/en-us/collaboration/fourthparadigm/

Increasingly, scientific 
breakthroughs will be 
powered by advanced 

computing capabilities that 
help researchers manipulate 

and explore massive datasets.



Shortage of talent

“There will be a shortage of talent necessary for 
organizations to take advantage of big data. By 
2018, the United States alone could face a shortage 
of 140,000 to 190,000 people with deep analytical 
skills as well as 1.5 million managers and analysts 
with the know-how to use the analysis of big data 
to make effective decisions.”

McKinsey Global Institute (2011) “Big data: The next 
frontier for innovation, competition, and productivity”

http://www.mckinsey.com/insights/business 
technology/big data the next frontier for innovation



"If you want a career in medicine these 
days you're better off studying 
mathematics or computing than 
biology."

Sir Rory Collins, head of clinical trials at Oxford University
BBC 10/14/2016 



A perspective ...



The Data Science Venn Diagram

http://drewconway.com/zia/2013/3/26/the-data-science-venn-diagram





Thank you.

http://schlieplab.org


