CSE 5245 Introduction to Network Science – Assignment 2
This assignment will allow you to explore various community detection algorithms for networks along the axes of effectiveness and efficiency.  There are three components to this assignment:
1. Execution of various community discovery algorithms (source code will be provided)
2. For the datasets with ground truth analysis should be done using entropy.
3. For the datasets without ground truth, analysis should be done with various measures such as conductance, modularity, ncut etc. 
Preliminaries:
You will focus on the following four datasets available at:
https://snap.stanford.edu/data/wiki-Vote.html
https://snap.stanford.edu/data/ca-GrQc.html
https://snap.stanford.edu/data/p2p-Gnutella08.html
https://snap.stanford.edu/data/egonets-Facebook.html
https://snap.stanford.edu/data/com-Youtube.html
Note that different executables accept different formats. We will try to provide the data in the format required by the library. This preprocessing step may change the data statistics as compared to the webpage.
Also note that, for the youtube dataset ground truth community information is available for a subset of its nodes. You should do your analysis (entropy computation) based on this subset only.
Assignment Details:
1. You will use the following node community discovery algorithms:
a. MLR-MCL
b. METIS
c. Clauset-Newman-Moore
d. Documentation/source codes can be found at
https://sites.google.com/site/stochasticflowclustering/
http://glaros.dtc.umn.edu/gkhome/views/metis
http://snap.stanford.edu/snap/index.html
2. The datasets can be found at “/home/4/wang.5205/CSE5245ForStudents/Lab2/data/”
a. edgelist file ends with .txt.gz 
b. metis file ends with .metis
c. ground truth file ends with .GT 
d. The data should be soft linked to your local directory in stdlinux by the command “mkdir -p data_5245; cd data_5245;ln -sf /home/4/wang.5205/CSE5245ForStudents/Lab2/data/* .”
3. The binaries can be found at  “/home/4/wang.5205/CSE5245ForStudents/Lab2/bin/”
a. “mlrmcl” for MLR-MCL
b. “gpmetis” for METIS
c. “community” for CNM
d. example: “/home/4/wang.5205/CSE5245ForStudents/Lab2/bin/gpmetis ./data_5245/facebook_combined.metis 100” will create the output inside “data_5245” directory.
4. Perform a meta-level analysis of correlation of various measures of community detection quality such as modularity, conductance and ncut. For the dataset with ground truth (Youtube), you additionally need to compute entropy. Please spend some time understanding and tuning some of the parameters in each method and comment on ease-of-use (tuning).
The command to use once you are ready to submit is: submit c5245aa lab2 <files to submit>.  The submitted set of files should include all code; a readme file describing how to execute/run code and your report. Your report, in pdf format, should be precise and defend both your basic design choices and your meta-level analysis. We will discuss possible conclusions/analysis choices in class.
This is a team project – teams of two. Graduate students may elect to do this assignment on their own but I recommend teams of two at least initially. Please ensure that both team members contribute equally to all aspects – implementation, documentation and report writing. Each report must have a small section describing the contribution of each team member.
Due Date: Sunday Mar 4, 2018 (11:59PM).
