
IDS 561  Analytics for Big Data 
 
Time: Monday 3:00pm - 5:30pm 
Location: 2DH 330 
Instructor: Dr. Yuheng Hu 
Website: http://yuhenghu.com 
Email: yuhenghu@uic.edu 
Office location: UH 2407 
Office hour: Monday 10:00am - 12:00pm 
 
The course syllabus is a general plan; changes will be announced, if any. 
 
Course Description 
The “big data” paradigm has drawn a significant amount of attention in recent years as costs of 
acquiring and storing data have plummeted. Instead, bottlenecks have been shifted to fast and 
in-depth analysis. However, this shift has created its own set of problems, the most obvious one 
is that large datasets are often computationally expensive to process. Algorithms that are 
efficiently capable of processing data that fit in memory may become prohibitively expensive to 
use on larger datasets. Consequently, it can be difficult to gain insights from the underlying 
data. 
 
This course is an introductory course for big data analytics and data science. It has three main 
goals. First, it is intended to provide the student with an appreciation for the issues involved in 
doing data science –classification, clustering, and dimensionality reduction–to work on datasets 
that do not fit in main memory. Second, it is intended to provide a working knowledge of and 
experience with some of the current distributed frameworks (e.g. Hadoop, Spark). Third, the 
course is intended to provide students with hands-on opportunities to implement solutions using 
real-world datasets. 
 
Prerequisites 
None required; experience in data mining (IDS 572) is highly recommended. You should have a 
good programming background. 
 
Credit Hours 
4  
 
Text(s) 
We will have no required textbook for this class. But following books are recommended. I will 
also provide references to recommended reading both on the website and in the lecture slides. 
 

● Jure Leskovec, Anand Rajaraman, Jeffrey David Ullman: Mining of Massive Datasets, 2012. 
● Chuck Lam : Hadoop in Action, 2010 
● Alex Holmes： Hadoop in Practice, 2012 

http://yuhenghu.com/
mailto:yuhenghu@uic.edu


 
Topical Course Outline  

1. Introduction (week1)  
2. Review of basic machine learning, probability, and statistics (week2) 
3. Big data processing and MapReduce (week3) 
4. Classification at scale (Naıve Bayes, KNN, Decision Tree) (week 4,5) 
5. Clustering at scale (K-means, Hierarchical Clustering) (week 6) 
6. Topic modeling at scale (LDA)  
7. Graph analysis and Recommendation at scale (PageRank, Collaborative filtering) 
8. Alternative frameworks (Spark, Dynamo)  
9. Dimensionality reduction (PCA)  
10. Final project presentations  

 
Grade Distribution 

● Class attendance 10% 
● Class activity (propose/answer questions) 10% 
● Assignments 30% (15% each) 
● Projects 50% 

○ Group formation 5% (Ideally 2-3 students each) 
○ Proposal 10% 
○ Final presentation 10% 
○ Final report 25% (For groups with more than 1 student, please have one section 

in your report stating the detailed contribution of every member) 
 
Project Rules 

● Each group with maximum of 3 students, minimum of 1 student, i.e., you can do project 
by yourself 

● You need to find topic, define problem, find data yourself. Do not expect I will find 
project/provide data for you. However, if at proposal I see problems and you really have 
difficulties, I will help. 

● Proposal should include the following aspects: 1) problem; 2) data; 3) what 
tools/algorithms you want to apply; 4) what results/insights you expect to see. Proposal 
should be at least 2 pages. 

● Final project report should include the following components: 1) introduction and 
background of the problem; 2) data description; 3) tool/algorithm description; 4) 
comprehensive experimental results and analysis; 5) open problems/future research. 

● For every group, each member will give reviews to the others 
● While I use Python or Java in the course instruction, but definitely you can use other 

languages for your assignments and projects 
 
UIC Academic Integrity 
You are expected to adhere to the highest standards of academic honesty. Unless otherwise 
specified, collaboration on assignments is not allowed. Use of published materials is allowed, 



but the sources should be explicitly stated in your solutions. Violations will be reviewed and 
sanctioned according to the University Policy on Academic Integrity. Collaborations among team 
members are only allowed for the final term projects that are selected. "Academic integrity is the 
pursuit of scholarly activity free from fraud and deception and is an educational objective of this 
institution. Academic dishonesty includes, but is not limited to, cheating, plagiarizing, fabricating 
of information or citations, facilitating acts of academic dishonesty by others, having 
unauthorized possession of examinations, submitting work for another person or work 
previously used without informing the instructor, or tampering with the academic work of other 
students." For more information about violations of academic integrity and their consequences, 
consult http://vcsa.uic.edu/. 
 
Late Submission Policy 
If you cannot submit assignments/project reports at the deadline, I will deduct 20% of your score 
every day after the deadline.  
 
Disability Statement 
If you have a documented disability for which you are or may be requesting an accommodation, 
you are encouraged to contact the instructor and the UIC Disability Center (https://drc.uic.edu/) 
as soon as possible to better ensure that such accommodations are implemented in a timely 
fashion.  
 
 

http://vcsa.uic.edu/
https://drc.uic.edu/

