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Grand Unification of Sciences
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What is Data 
Science?

Why, Where, What, How, Who



“Data Science” an Emerging Field
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O’Reilly Radar report, 2011



Data Science – A Definition

Data Science is the science which uses 
computer science, statistics and machine 

learning, visualization and human-
computer interactions to collect, clean, 

integrate, analyze, visualize, interact with 
data to create data products and science.
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Goal of Data Science

Turn data into data products and science.



Some recent ML 
Competitions at 
https://www.kaggle.c
om/

NIST Pre-Pilot Data 
Science Evaluation –
likely to be 
incorporated to be 
part of Labs/Final 
project



Data Science – A Visual Definition



Contrast: Databases
Databases Data Science

Data Value “Precious” “Cheap”
Data Volume Modest Massive
Examples Bank records, 

Personnel records,
Census, 
Medical records

Online clicks,
GPS logs,
Tweets,
Building sensor readings

Priorities Consistency,
Error recovery,
Auditability

Speed,
Availability,
Query richness

Structured Strongly (Schema) Weakly or none (Text)
Properties Transactions, ACID* CAP* theorem (2/3),

eventual consistency
Realizations SQL NoSQL:

MongoDB, CouchDB,
Hbase, Cassandra, Riak, 
Memcached, 
Apache River, …ACID = Atomicity, Consistency, Isolation and Durability

CAP = Consistency, Availability, Partition 
Tolerance



Contrast: Machine Learning

Data Science
Explore many models, build and 
tune hybrids
Understand empirical properties of 
models
Develop/use tools that can handle 
massive datasets
Take action!

Machine Learning
Develop new (individual) 
models
Prove mathematical properties 
of models

Improve/validate on a few,
relatively clean, small datasets

Publish a paper



datavolution
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