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Lecture 01: Course Motivation, Structure and Overview 



2 What is Analytics? 

 It is the discovery of 
knowledge from data. 
 
 Uses statistics, computer 

programming and OR.  
 
 Insights are often 

communicated via visual 
approaches.  
 
 Used to describe, 

predict, and improve 
business performance.  

Data ≠ Knowledge (or Information) 

Source: https://www.unboundid.com/blog/2012/10/31/big-
data-analytics-meets-the-identity-economy-in-amsterdam/ 



3 A Visual Analytics Example – Best Shooter in the NBA? 

 Questions: How do you determine the best shooter in 
the NBA?  
 
 Possible Metrics: 

• Number of field goals (FG) made 
 Limitation: If you take a lot of shots, you will make more. 

• Field goal percentage (FG%) 
 Limitation: Does not take into account where you are taking 

the shot from. Therefore, centers and forwards will skew this 
statistic!! 

• Enhanced Field goal percentages (eFG%) 
 Limitation: Not all 2 and 3 point shots are made equal!! 
 

Source: Goldsberry, K. (2012) “CourtVision: New Visual and Spatial Analytics for the NBA”. MIT Sloan Sports Analytics Conference. 
http://www.sloansportsconference.com/wp-content/uploads/2012/02/Goldsberry_Sloan_Submission.pdf 



4 A Visual Analytics Example (Cont.) 

Source: Goldsberry, K. (2012) “CourtVision: New Visual and Spatial Analytics for the NBA”. MIT Sloan Sports Analytics Conference. 
http://www.sloansportsconference.com/wp-content/uploads/2012/02/Goldsberry_Sloan_Submission.pdf 



5 A Visual Analytics Example (Cont.) 

 Using this visual representations and some devised 
metrics that account for the knowledge gained by 
such representations, Prof. Goldsberry was able to 
answer this question. 
 
 Very succinctly, his answer was based on: 

• The Spread Metric 
• The Range Metric 
• Visual representations similar to the previous figure 
 
 To know his answer and rationale, please read his 

paper  
 
 

Source: Goldsberry, K. (2012) “CourtVision: New Visual and Spatial Analytics for the NBA”. MIT Sloan Sports Analytics Conference. 
http://www.sloansportsconference.com/wp-content/uploads/2012/02/Goldsberry_Sloan_Submission.pdf 



6 What is Big Data?  

 Big data is a popular term that is used to describe the 
large, diverse, complex and/or longitudinal datasets 
generated from a variety of instruments, sensors 
and/or computer-based transactions.1  
 

1  National Science Foundation. Core Techniques and Technologies for Advancing Big Data Science & Engineering  (BIGDATA) 
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=504767. Last accessed 1/9/2013. 

http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=504767
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=504767


7 What is Big Data? (Cont.) 

 Big data is a popular term that is used to describe the 
large, diverse, complex and/or longitudinal datasets 
generated from a variety of instruments, sensors 
and/or computer-based transactions.1  
 

1  National Science Foundation. Core Techniques and Technologies for Advancing Big Data Science & Engineering  (BIGDATA) 
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=504767. Last accessed 1/9/2013. 

http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=504767
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=504767


8 What is Big Data? (Cont.) 

 Big data is a popular term that is used to describe the 
large, diverse, complex and/or longitudinal datasets 
generated from a variety of instruments, sensors 
and/or computer-based transactions.1  
 

1  National Science Foundation. Core Techniques and Technologies for Advancing Big Data Science & Engineering  (BIGDATA) 
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=504767. Last accessed 1/9/2013. 

http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=504767
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=504767


9 What is Big Data (Cont.)? 

 The term big data refers not only to the size or volume 
of data, but also to the variety of data and the velocity 
or speed of data accrual.1 
 

1  National Science Foundation. Core Techniques and Technologies for Advancing Big Data Science & Engineering  (BIGDATA) 
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=504767. Last accessed 1/9/2013. 

http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=504767
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=504767


10 Examples of Big Data 

 10,000 payment card transactions are made every 
second around the world.2  
 
 Walmart handles more than 1 million customer 

transactions an hour.3  
 
 340 million tweets are sent per day. That's nearly 4,000 

tweets per second.4  
 
 Facebook has more than 901 million active users 

generating social interaction data.5 

*The information in this slide is based on the examples highlighted by SAS in  http://www.sas.com/big-data/. Please visit their 
webpage for more information on Big Data and to find the references for the statements in this slide.  

http://www.sas.com/big-data/
http://www.sas.com/big-data/
http://www.sas.com/big-data/
http://www.sas.com/big-data/


11 The Possible Future of Engineering & Modeling 

Source: https://www.youtube.com/watch?v=mlaXbGuMV00  

https://www.youtube.com/watch?v=mlaXbGuMV00
https://www.youtube.com/watch?v=mlaXbGuMV00


12 Additional Applications for Big Data Analytics 

 Analyze millions of SKUs to determine optimal prices 
that maximize profit and clear inventory. 
 
 Mine customer data for insights that drive new 

strategies for customer acquisition and retention. 
 
 Analyze data from social media to detect new market 

trends and changes in demand. 
 
 Detect fraudulent behavior in credit cards. 

 
 Others?? 

Source: http://www.sas.com/big-data/ 



13 

Class Objective, Design 
and Structure 



14 Course Objectives 

 Explain the basics behind the hardware and software 
needed for “big data” analytics. 
 
 Analyze high-dimensional data. 

 
 Describe the components of successful search engines. 

 
 Mine the web using structured and unstructured data. 

 
 Train algorithms that can be used to extract new 

knowledge from data. 
 
 Develop visualizations that makes the data “sing”. 



15 Required Textbook  

 Title: Mining of Massive 
Datasets 
 
 Author: A. Rajaraman, J. 

Leskovec, J.D. Ullman 
 
 Web Link: Click here.  

 
 Publication Date: 2012 

http://infolab.stanford.edu/~ullman/mmds/book.pdf


16 Meet the “Big Data” Team 

 Name: 
• Fadel Megahed 
 

 From: 
• Cairo, Egypt 
 

 Education: 
• PhD, Industrial & Systems 

Engineering (Virginia Tech) 
• MS, Industrial & Systems 

Engineering (Virginia Tech) 
• BS, Mechanical Engineering 

(The American University 
in Cairo) 



17 Meet the “Big Data” Team 

 Name: 
• Xinyu Que 
 

 From: 
• Wuxi, China 

 

 Education: 
• MS, Computer Science (U. 

Connecticut) 
• MS, Computer Science 

(Chinese Academy of Sci.) 
• BS, Computer Science 

(Jiangnan University) 



18 Meet the “Big Data” Team 

 Name: 
• Patrick Almas 
 

 From: 
• Florida, USA 
 

 Education: 
• MS Candidate, Industrial & 

Systems Engineering 
(Auburn University) 

• BS, Industrial and Systems 
Engineering (University of 
Miami ) 



19 Meet the “Big Data” Team 

 Name: 
 
 Where are you from? 

 
 Why are you taking this 

class? What are you 
hoping to get out of it? 
 
 What data you plan to 

mine (manufacturing, 
health-care, cyber-
security, sports, etc.)? 
 

* I would really appreciate if you can write this down and give it to me on paper (or via email for the INSY 7976 students) 



20 A Pedagogical Perspective behind this Class’s Structure 

 “(…) you will select what work you complete and 
thus, have a strong control over your learning 
outcomes from the class. I will also promote the 
concept of a learning community, where the 
participants will be encouraged to share/develop 
resources that are relevant to the material covered in 
class. After all an industrial engineering data-mining class 
that does not efficiently and effectively utilize its resources 
in generating knowledge should not exist!!” 



21 What are the Assignments that you will Choose from? 

 In this course, you select what work you complete 
bearing these 3 simple rules in mind:  
• At least 70 percent of the total points possible for each 

individual assignment must be earned; otherwise, no points 
will be recorded for the assignment.  

• Once the due date for an assignment has passed, that 
assignment cannot be completed.  

• With the exceptions of exams, you are allowed/encouraged to 
ask your colleagues questions as long as you use Piazza for this 
purpose. To access our Piazza page, please click here.  

Question: Should we use Piazza as our class document repository?  

https://piazza.com/auburn/spring2013/insy4970/home


22 What are the Assignments that you will Choose from? 

 Homework: 
• Help you gage your understanding of the material 
• ~ One HW Set every 2 chapters (6 total) 
• Recommendation: Read the text and review class slides before 

exploring the homework 
• Each homework is worth 10 points (i.e. you can get up to 60 

total) 
 

Disclaimer: The information in this slide is aimed at providing you with an overview. Please read the syllabus for more details. 



23 What are the Assignments that you will Choose from? 

 DM Competitions*: (<=2, possible 50 pts each, click here) 
 

http://www.kaggle.com/


24 What are the Assignments that you will Choose from? 

 Project*: (You can only do one of the two options) 
• A data mining project* (100 points possible) 
• A big data project (200 points possible) 
 
 These two projects should be thought about in 3 

Phases: 
• Project Identification 
• Data Manipulation 
• Presenting your results (Grad Students must document their 

work in a conference/journal-style paper, see example in the 
Syllabus) 
 



25 What are the Assignments that you will Choose from? 

 Animated Visualization: (50 points possible) 
• We provided an example of visual analytics in sports 
• Another example is highlighted in this video 

 

Source: http://www.ted.com/talks/hans_rosling_at_state.html 



26 What are the Assignments that you will Choose from? 

 Class Blog: (260 points possible, click here) 
• Bloggers: 
 At least 16 blogs in 8 weeks (zero credit if less than 16) 
 At least four of them should be tutorials 
 Purpose of the non-tutorials: is to bring to the attention of 

class (and the world) interesting readings, news stories, and 
visual-analytic tools relevant to DM/Big Data.  

• Participants: 
 Utilize the information gained from the blog and apply it to a 

different dataset.  
 Provide ~250 word comment (with screenshots, figures, 

and/or tables) showing what you have learned.  
 At least 8 posts (zero credit if less than 8) 

http://auburnbigdata.blogspot.com/


27 What are the Assignments that you will Choose from? 

 Exams (×2); each worth 80 points 
• Somewhat similar to the homework 
• There will be questions based on the blog 
• The exams are 75 mins each 



28 Developing a Gameplan 



29 A Few Last Thoughts 

 Course calendar is the last page in the syllabus 
 
 I expect that each student in this class will develop an 

expertise in one or multiple areas related to the topics 
that we discuss in class. 
 
 You totally control your learning in this class. 

• Zig Ziglar, a motivational speaker/author once said “people 
often say that motivation doesn't last. Well, neither does bathing - 
that's why we recommend it daily.” 

• There are a ton of supplementary data that is available online 
 
 Start learning about big data (or DM) today  



30 A Sample of the Available Datasets (and Info) Online 

 UC Berkley class on Big Data and Twitter, 
http://www.youtube.com/playlist?list=PLE8C1256A28C1487F  

 
 The Linguistic Data consortium, http://ldc.upenn.edu/  

 
 U Michigan compilation of several datasets, 

http://www.icpsr.umich.edu/icpsrweb/ICPSR/access/subject.jsp  

 
 Wikipedia dumps, http://dumps.wikimedia.org/enwiki/ 

 

 Stanford collection of social media datasets, 
http://snap.stanford.edu/news.html 

 
 The global terrorism database, http://www.start.umd.edu/gtd/about/ (Need to 

request data using a contact form) 

 

https://cas.auburn.edu/owa/redir.aspx?C=c1bcb83693da4faf8e03230ec348a580&URL=http://www.youtube.com/playlist?list=PLE8C1256A28C1487F
https://cas.auburn.edu/owa/redir.aspx?C=c1bcb83693da4faf8e03230ec348a580&URL=http://ldc.upenn.edu/
http://www.icpsr.umich.edu/icpsrweb/ICPSR/access/subject.jsp
http://dumps.wikimedia.org/enwiki/
http://snap.stanford.edu/news.html
http://www.start.umd.edu/gtd/about/


31 A Sample of the Available Datasets (and Info) Online 

 Public datasets on AWS, 
http://aws.amazon.com/datasets?_encoding=UTF8&jiveRedirect=1 

 
 Some suggested data mining projects with their 

datasets, http://cms.uhd.edu/faculty/chenp/class/4319/project/index.html 

 
 Large health data sets, http://www.ehdp.com/vitalnet/datasets.htm 

 
 Google Ngrams, http://books.google.com/ngrams/ 

 
 Analyzing twitter data webtool, http://www.tweetcharts.com/ 

 
 A great list of ted talks on using large datasets, 

http://www.ted.com/playlists/56/making_sense_of_too_much_data.html. 

 

http://aws.amazon.com/datasets?_encoding=UTF8&jiveRedirect=1
http://cms.uhd.edu/faculty/chenp/class/4319/project/index.html
http://www.ehdp.com/vitalnet/datasets.htm
http://books.google.com/ngrams/
http://www.tweetcharts.com/
https://cas.auburn.edu/owa/redir.aspx?C=c1bcb83693da4faf8e03230ec348a580&URL=http://www.ted.com/playlists/56/making_sense_of_too_much_data.html
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