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Defining computational science

Computer science

Applied mathematics
and numerical methods

Science discipline

Computational
science
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Defining data science

Machine learning,
classification,
and databases

Statistics and
visualization

Science discipline
and experimental

data

Data
science
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Big data looms

Big data [refers to] data sets that are so big and complex that traditional data-
processing application software [is] inadequate to deal with them. Big data
challenges include capturing data, data storage, data analysis, search, sharing,
transfer, visualization, querying, updating, [and] information privacy [...] There are a
number of concepts associated with big data: originally there were 3 concepts
volume, variety, velocity. Other concepts later attributed with big data are veracity
(i.e., how much noise is in the data) and value.
— Wikipedia
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A lack of computational skills increases the risk of computational errors, which
hurt reproducibility and can even invalidate a study's conclusions (Merali, Nature
467, 775 (2010))

Automated work�ows with error-checking are very important when working with
large datasets

Researchers in the computational and data sciences often need to communicate
results to non-experts, which requires effective visualizations and developing the
ability to write and present a clear and compelling story
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Why are new skills and training needed?

Data cleaning is a prerequisite to analyzing data in most contexts and disciplines

Many computational tasks map onto work�ows where you apply a series of data
transformations in a certain order

Data science methods applied to other �elds: medicine, the humanities, political
science, law, and the list goes on
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Focus of this course

The computational and data sciences are very broad

Focus is on the tools, methods, and practices within data science category

If you also want to be introduced to the computational science side of things,
consider taking CDS 130!
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Main topics

Learning a toolset that facilitates reproducible research

Data visualization

Data transformations

Data cleaning and reshaping (tidying)

Using statistical tools to interpret data distributions

Inference and simulation

Modeling

Special topic: basics of web scraping
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