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“Computing is now an integral part of 
every aspect of science, but most 
scientists are never taught how to build, 
use, validate, and share software well.” -- 
Software Carpentry <http://software-
carpentry.org/>

http://software-carpentry.org/faq/#why-does-swc-exist
http://software-carpentry.org/faq/#why-does-swc-exist
http://software-carpentry.org/faq/#why-does-swc-exist


Overview

Background  

● New data sources 
● Emerging research methods requiring data 

science
● Data related academic majors/programs

How we are responding at UC San Diego

● Offering data workshops
● Working with Software Carpentry 
● Engaging with researchers and data 

communities



Data Science in the Curriculum



Novel Research Environment

Data Sources Techniques 

Sensor Data Big Data Techniques

Social Media Data Mining

Public Web Text Mining

Machine Log Social Network Analysis

APIs Machine Learning

Text Corpora Reproducible Research



New Research Depends on Basic CS Skills

Source: https://goo.gl/t9DiBW

Text Mining

Python

Via APIs

Students need 
these skills before 
fully engaging in 
novel research with 
novel data sources.



Data Workshops



Computational Basics

Identified researchers need for core computing skills.

Focused on providing high-impact novice lessons for the 

following topics:

● Coding, software development and data 

management  best practices

● Exploratory data analysis 

● Working with data (data cleaning)



● Goals are to teach core research 

computing skills 

● Lesson materials are freely reusable 

under CC BY 4.0

● Used Software Carpentry/Data 

Carpentry as a primary resource for 

lessons and instruction development

Software/Data Carpentry

http://software-carpentry.org/lessons/

https://creativecommons.org/licenses/by/4.0/


Instructors

Library program collaboration between:

Library Data Services - Data Librarian 

Library Research Data Curation Program - Data 
Curation Specialist Librarian & Metadata Specialist

Library Information Technology Services - Manager 
of Development/Web Services

Campus partners (local software carpentry 
instructors)



Technologies We Chose 

>BASH



Data Workshop Instruction Goals

Our goal is to expand the library’s research data support and education.

Target audiences:

● Graduate Students 

● Researchers

● Research Staff

Types of workshops:

● One shot

● Boot Camp Style

Discipline focused:

● Bioinformatics/Genomics

● Economics

● Global Policy and Strategy 

● Academic departments and research labs



One Shot Workshops and Boot Camps

>BASH

http://ucsdlib.github.io/workshops/



Disciplined Focused Data Instruction 

http://ucsdlib.github.io/win2016-gps-dm101/

http://ucsdlib.github.io/win2016-gps-intro-R/

School of Global Policy and Strategy: 
● Winter 2016, 9 week skills course series in R, Python, SQL, and data management 101
● Total enrollment: 122 GPS masters students
● Gave out 93 certificates of proficiency



Disciplined Focused Data Instruction 

R for Genomics:
● Teamed with bioinformatics librarians to 

teach a R 3 course series 

● Courses included working with, 
managing and visualizing genomics data 
in R

● Total enrollment: 90 participants 

● Future planning: offer workshop that 
includes High Performance Computing

http://ucsdlib.github.io/workshops/posts/intro-r-genomics/



Disciplined Focused Data Instruction

Python for Economics 
Department:

● 3 week Python series

● 20 Ph.D. candidates

● Courses included an 
introduction to Python, 
working with data in Python 
and working with web data 
in code

http://ucsdlib.github.io/workshops/posts/python-econ/



Software Carpentry at UC San Diego

Library Affiliation with SWC and Data Carpentry 

Completed SWC instructor training and certification: 

● Data Librarian

● Metadata specialist

● Data Curation Specialist 

Software Carpentry and Data Carpentry instruction:

● Hosting SWC events - general and discipline specific

● Library Carpentry event - modified instruction for library 

staff

● Using open lessons for Python, R, UNIX Shell, Git, 

OpenRefine

Future topics of interest:

● Text Mining

● High Performance Computing 

● Computational cloud computing 



Software Carpentry at UC San Diego

SWC instruction requires core pedagogical concepts 
and evidence based teaching practices.

Teaching basic computational skills for research 
computing. 

● 2 Software Carpentry Workshops
○ Fall 2015 & Spring 2016
○ Certified Instructors form SIO, SDSC and 

the Library

● 2 full day workshop
○ Unix Shell
○ Programming Python
○ Version Control in Git

● 70 total participants 

http://ucsdlib.github.io/2016-05-17-ucsd/

http://scicomp.sdsc.edu/2015-10-27-ucsd/



Follow-on Positive Benefits

Researchers and students need help with new software tools and core 
foundations of data science.

Library consultations will include a range of data science related activities:

• Data Management
• Metadata consulting
• Working with geospatial data
• Help identify, locate and acquire data in all formats
• Support for software tools
• Assist with cleaning data and preparing data for analysis

Building consulting partnerships with other library programs and campus 
academic departments.  

● One-on-one consultations after workshops

● Increased engagement with researchers and their research

● Through Software Carpentry network able to develop local 
communities (HackerWithin)

● Opportunities for partnering with campus entities (research 
computing, etc.) 

IDI/Research IT



Challenges

● Developing the skills in house to be able teach these new tools

● Changing the perception of traditional library

● Administrative overhead in planning and organizing workshops

● Promoting workshop events to the wider campus community

● Finding instructors 

● Data science and its uses in research is dynamic

Important role for teaching core computing 
skills 

Swc foundation for getting started with data 
science education, networking with 
instructors, and building a community

Provides a way to engage with reserachers 
and traditional activies in the library reference 
and liaising, new more specialized areas in 
data managment

Reciprocal relationship with other library 
services 



Opportunities

• Library becomes facilitating factor and support 
service in the future of research 

• “Library as Switzerland”

• SWC provides tested lessons for re-use and an 
active community of instructors (great way to skill 
up)

• Data instruction promotes engagement with 
researchers and students

Important role for teaching core computing 
skills 

Swc foundation for getting started with data 
science education, networking with 
instructors, and building a community

Provides a way to engage with reserachers 
and traditional activies in the library reference 
and liaising, new more specialized areas in 
data managment

Reciprocal relationship with other library 
services 



Thank you!

Contact us:

Reid Otsuji
Data Curation Specialist Librarian
rotsuji@ucsd.edu

Tim Dennis
Data Librarian
timdennis@ucsd.edu

Questions?
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