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Outline

• Course outline
• https://www.youtube.com/watch?v=F6CI7jXHGWg

• Introduction to Data Science
• Case Study



Learning Objectives
At the completion of this course, students will be able to 
understand:
• The characteristics and challenges of big data science
• Understand the characteristics of various biomedical sources
• Understand data analytics and their usages in biomedical 

data science
• Understand data repurposing concepts and techniques
• Understand the concept of data sharing and data 

reproducibility concepts
• Understand of Data Visualization and visual analytics for data 

representation, presentation, exploration, and manipulation



Grading
1. Participation and presentation (50% of course 
grade)

– This is a high level didactic course with minimal 
student participation.  However, student 
understanding of the materials will be measured 
occasionally from in-class interaction.

2. Quizzes (50% of course grade)

– There are multiple quizzes for the student to be 
graded for the final grade for the course



Classes
1. INTRODUCTION TO BIOMEDICAL DATA SCIENCE – 8/31/18

2. BIOMEDICAL DATA SOURCES AND INTEGRATION - 9/7/18

3. DATA MINING AND ANALYTICS - 9/14/18

4. DATA MINING AND ANALYTICS II - 9/21/18

5. GUEST LECTURE - Clinical Informatics - MINING ELECTRONIC HEALTH RECORDS - Michael Ames, 

Associate Director, COMPASS - 9/28/18

6. GUEST LECTURE - MINING CLINICAL DATA IN VA HEALTH SYSTEMS - Thomas Glorioso, Senior Data 

Scientist, VA - 10/5/18

7. GUEST LECTURE - DATA & METHODS REPRODUCIBILITY - Wladimir Labeikovsky, Bioinformationist, HSC 

Library - 10/12/18

8. DATA VISUALIZATION - 10/19/18

9. GUEST LECTURE - INTRODUCTION TO BIOMEDICAL TEXT MINING - Dr. Kevin Cohen, Group Leader, 

Dept. Pharmacology - 11/2/18

10. DATA REPURPOSING AND CONCLUSIONS - 11/9/18

11. FINAL - 11/16/18 
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What do they mean?

?



And how can they help our “Business”

?



BIG DATA
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(Steinhubl et al Science 
Translational Medicine 
2015)



V = Velocity
All of Us



V = Velocity

https://www.cobiobank.org/



V = Velocity

https://www.cobiobank.org/



V = Velocity

https://www.youtube.com/watch?v=DUc00BjfpMc



V = Velocity
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V = Variety
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V = Variety

(Eric Topol, CELL 2014)



V = Veracity



V = Value



V = Value

https://www.youtube.com/channel/UCKIDQOa
0JcUd3K9C1TS7FLQ/videos



V = Value

https://www.youtube.com/channel/UCKIDQOa0JcUd3K9C1TS7FLQ/videos



V = Value

https://datascience.nih.gov/sites/default/files/NIH_Strategic_Plan_for_Data_Science_Final_508.pdf

https://datascience.nih.gov/



V = Value

USA Budget:

US$ 215 million



V = Value

Chinese Budget:

US$ 9.2 billion!!!



V = Value

https://www.mskcc.org/about/innovative-
collaborations/watson-oncology



Prescriptive Analytics



V = Value

https://www.youtube.com/watch?v=IvmLEq9piJ4

https://cs.stanford.edu/people/esteva/nature/



Data
• Structured – transactions
• Unstructured – text

ANALYSIS
structured



Data Analytics

The use of machine 
learning and statistics 
to derive meaning 
from data in order to 
make better decisions 
(translating big data 
to knowledge)



Three Types of Analytics

1. Descriptive
2. Predictive
3. Prescription



Descriptive Analytics

Example: Dash 
boards, portals, 
trends, alerts –
displaying data from 
the past (history), 
but no predictive 
power



Predictive Analytics

Example: machine 
learning and 
statistical tools - Use 
data to build models 
that can predict 
future “unseen” 
situation.



Prescriptive Analytics

Example: 
optimization 
algorithms to 
suggest the best 
solution

https://www.mskcc.org/videos/mskcc-and-
ibm-collaborate-applying-watson-technology-
help-oncologists



Example: Netflix Recommendation System



Example: Netflix Recommendation System



Example: Netflix Recommendation System
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Cloud Computing

The practice of using a network of 
remote servers hosted on the 

Internet to store, manage, and 
process data, rather than a local 

server or a personal computer. 
(From Wikipedia)



Cloud Computing



Open Science



A CASE STUDY



A CASE STUDY



NGLY1



Conclusion

• Biomedical research is in the center of 
digital revolution. 

• Every biomedical problem is a data 
problem. In this

• Harnessing the power of big data in 
understanding disease mechanisms 
(basic) and enabling precision medicine 
(clinical).



So, do you want to learn data science?


