1. TERM PROJECT 

Project 1 – Bipartite Network 

1. Word- Sentence Network (MC) – 4 persons 

Construct a bipartite network where nodes in one partition are words and those in the other partition are sentences. A sentence node is connected to a word node iff the sentence consists of the word. If a word occurs n times in a sentence than the edge weight is n. The project involves construction of variants of this network for various languages, their analysis (mainly degree distribution) and synthesis (using well-known growth models for bipartite networks). You might be excited to know that the frequency distribution of words in any natural language follows the power law, which immediately implies that the degree distribution of the word nodes will be a power law. However, if you fix the set of words but not sentences, than you might observe very different behaviors! 

2. Wiki (Editor-Page Network) (AM) – 2 persons 

Construct a bipartite network where nodes in one partition are editors and those in the other partition are wiki-pages. An editor node is connected to a particular wiki-page iff the editor edited the page. The project involves construction of variants of this network for one or two highly documented languages, their analysis (mainly degree distribution) and synthesis (using well-known growth models for bipartite networks). 

3. Protein-Protein complex networks (ABM) – 2 persons 

A protein complex (or multimeric protein) is a group of two or more proteins. Protein complexes are a form of quaternary structure. Proteins in a protein complex are linked by non-covalent protein-protein interactions, and different protein complexes have different degrees of stability over time. The task is to construct a bipartite network where one set of nodes is fixed as a set of proteins. Other set is the set of complexes and this set is assumed to be growing. We have to model Protein-Protein complex networks of a couple of organisms (i.e. human, yeast etc.). First job is to collect the data for different organism (However protein complex data for yeast is available in compact format in http://yeast-complexes.embl.de/complexview.pl?rm=home). Next we will analyze the networks with the help of existing bipartite network growth theory. 

4. Company-Director - 1 person 

Use the following database of directors of BSE listed companies. http://www.directorsdatabase.com/ . Find out the interorganization dependence, and other interesting properties from the database. 

Project 2 - Citation Networks (4 persons) 

Edge Classification: 


Every time we read a paper we come across a set of references. In most cases we find some of these references are really useful while the others do not enlighten at least our current focus. This is because different references serve different purposes as follows:
 
A: Reference(s) corresponding to some work that is/are being extended in the current work
B: References corresponding to the work that are being compared with the current work.
C: Reference for definition + background etc.
D: References for Data

As a reader I might be interested to know one or more of the above roles of the references in the current work. For instance,

I might want to know which are the methods with which the current work is being compared (point B). Of course there might be papers, which may be referred for more than one reason ... but there can be a priority (A is highest priority, B next and so on).
 
Approach:
---------------------------------------------------------------------------------------------------------
a) Build a citation graph from any one or more domain (ACL anthology/DBLP/Citeseer/ArXiv).
b) Perform n/w analysis of this network.
c) Note that we are basically trying to label the edges of the graph using A, B, C or D.  Can we come up with an unsupervised labeling algorithm, which looks into some of the analyzed properties of the n/w and classify the edges of the graph. 

Similar analysis of scientific collaboration n/w. Labels here are Peers (P), Supervisor (S). 

Empirical Evolution of Citation N/w 

Investigation of the progress of different sub-fields of a major field [say CS] through the analysis of citation networks.

Identify a few sub-fields of CS and the corresponding conferences and journals from DBLP/arXiV/LEC etc. Critera:
1. Some of them should be old and not much priogressing anymore (core OS/core Compilers etc.)
2. Some of them should be old but still progressing (core AI/core Networks/core VLSI)
3. Some recent ones (NLP/ML/Image Processing/Pattern recognition)
4. Some very recent ones (Computational aspects of cognition including HCI/Computational aspects of language evolution and change/complex systems including distributed systems, peer-to-peer systems, WWW & Internet etc.)

Build citation n/ws for 1, 2, 3, 4:

For each of 1, 2, 3, 4 build:
a) citation n/ws of a period of 5 yrs: 80/85/90/95/00/05/08
b) Analyze the topology of the n/ws.
c) Combine 80-84+85-90/91-94+95-00/00-08. Repeat analysis.
d) Combine the whole thing and repeat analysis again.
e) Detect the peculiarity of the properties and check whether they can throw light on the growth of a field and how it is growing and how much it is expected to grow in future.[This is the most challenging part. We might have to design novel n/w metrics also to capture the peculiarity of the growth of a field]. 

Multiple Network Inference 

Citation network is also influenced by collaboration network. We have the tendency of citing people who collaborate with us. This is some sense can be thought as self-citation. Build up the citation network after subtracting the collaboration network from it and then study the properties 

Project 3 – 2 persons 

Community Identification and structure identification using the concept of Entropy 

1) Community identification using information theoretic concept 

When we describe a network as a set of interconnected modules, we are highlighting certain regularities of the network’s structure while filtering out the relatively unimportant details. Thus, a modular description of a network can be viewed as a lossy compression of that network’s topology, and the problem of community identification as a problem of finding an efficient compression of the structure. 

2) Information Theory of Complex Networks: 

Real networks are clustered in a well-defined domain of the entropy noise space. 

Calculate entropy. of some real world network .(Entropy is a mesure of how well formed communities are) 

Reference 

Information Theory of Complex Networks: On Evolution and Architectural Constraints 

Ricard V. Sol´e and Sergi Valverde 

An information-theoretic framework for resolving community structure in complex networks Martin Rosvall† and Carl T. Bergstrom 

Project 4 - persons 

Percolation – link failure and rewiring. – 2 persons (BM) 

Project 5 – 2 persons 

Rare Search in p2p network (SN) 

It is found that in unstructured P2P overlay networks, search techniques like flooding K-random walk etc. that works well for queries that look for ``popular items”, has poor latency as well as the result quality for queries that look for ``rare items’’. Many a times it may report no matches even though a rare copy actually exist in the network due to the partial coverage problem. To improve search quality and efficiency for both items, hybrid search strategies i.e. to use separate strategies for popular and rare items have been proposed in literature. 

The project aims in identifying and studying the association of peer nodes holding the rare items so that they form a separate overlay to improve search quality. 

Related References: 

1. “Popularity Biased Hybrid Search in P2P Systems”, Xiaoqiu Shi and Jinsong Han, In Proceedings of the Fifth International Conference on Grid and Cooperative Computing (GCC'06). 

2. “The Case for a Hybrid P2P Search Infrastructure”, Boon Thau Loo, Ryan Huebsch, Ion Stoica, and Joseph M. Hellerstein, In IPTPS 2004, LNCS 3279, pp. 141–150, 2004. 

3. “Finding Rare Data Objects in P2P File-Sharing Systems”, Wai Gen Yee, Dongmei Jia, Ophir Frieder, 2005. 

4. “ Associative search in peer to peer networks: Harnessinglatent semantics”, Edith Cohen, Amos Fiat and Haim Kapla, In Computer Networks 51 (2007). 

Project 6 – 1 person 

Earthquake Network 

According to some recent analysis (M. Baiesi and M. Paczuski, Phys. Rev. E { 69}, 066106, 2004 ) of earthquake data, aftershock epicenters can be considered to represent the nodes of a network where the linking scheme depends on several factors. An advanced version of the model is available in Earthquake aftershock networks generated on Euclidean spaces of different fractal geometry (2006) by Kamalika Basu and Parongama Sen. Develop a model network of earthquake aftershock epicenters based on this scheme and study fractals of different dimensions. Also evaluate the various statistical features of this network, like degree, link length, frequency and correlation distributions and compared with the observed data. 

Project 7 – 2 person 

Obtaining query statistics in bit torrent networks 

In the recent days, Bit Torrents have emerged as a popular means for sharing and obtaining large multimedia contents. Although, the underlying principle of bit torrents is p2p based, but there are some central entities like trackers and seeders that play important roles in shaping the topology and  download rates of the peers. The topology formed by the peers using bit torrents is highly dynamic as peers change their connections to maximize its obtained incentives. Thus the dynamics of the peers using bit torrent is quite different from peers in other traditional p2p networks like Kazaa, Gnutella etc. To understand the dynamics of the peers in bi torrent, we need to collect statistical data like the number of used upload and download links, the information about the neighboring peers, the average uptime of the links of a peer and other kind of information that would help in analyzing the statistical property of the networks, like degree distribution, clustering coefficient, assortativity etc. Thus we need to develop crawlers to collect these data and then suitably analyze the various statistical properties based on these collected data.

Project 8 – 2 persons 
E-donkey, Gnutella Network Crawler (SN) 

Characterizing the real query traffic behavior in peer-to-peer file sharing systems is extremely important in evaluating the effectiveness of different search strategies. It may also provide interesting insights which otherwise is difficult to foresee in such large scale distributed system. Gnutella etc. systems have been extensively studied by monitoring query packets locally. However it is difficult to obtain updated statistics. 

The project aims in identifying interesting search related parameters (apart from what has already been observed) and developing code which monitors query packets passing through a local P2P client. 

Related References: 

1. A. S. Gish, Y. Shavitt, and T. Tankel. Geographical statistics and characteristics of p2p 

query strings. Proc. of International Workshop on Peer-to-Peer Systems (IPTPS07), 2007. 

2. A. Klemm, C. Lindemann, M. Vernon, and O. P. Waldhorst. Characterizing the query 

behavior in peer-to-peer file sharing systems. Proc. of Internet Measurement Conference 

(IMC2004), 2004. 

3. K. Sripanidkulchai. The popularity of gnutella queries and its implications on scalability. Featured on OReilly's www.openp2p.com website, Feb. 2001. 

4. S. Zhao, D. Stutzbach, and R. Rejaie. Characterizing ¯les in the modern gnutella network: A measurement study. SPIE/ACM Multimedia Computing and Networking, 2006. 

5. D. Stutzbach and R. Rejaie. Understanding churn in peer-to-peer networks. Proceedings of the 6th ACM SIGCOMM conference on Internet measurement, pages 189 { 202, 2006. 

2. SURVEY 

1. BNW Growth Models (1 person) – MC 

2. Citation Network (2 persons) – AM 

3. Epidemics (1 person) – ABM 

4. Search in complex networks (1 persons) – SN 

5. Social Network Analysis in Information Retrieval (Blogs/wiki etc) – (MC + AM) (2 persons): See the following websites for an idea of the topics: 

http://viper.unige.ch/doku.php/events:ir_sn 

http://www-personal.umich.edu/~ladamic/ (see recent publications) 

6. Percolation in CNT ( BM) – 1 persons 

3. SCRIBE AND ASSIGMENT 

You have to write scribes of the classes as well as assignments of the corresponding chapter. 

------------------------------------------------------------------------------------------------------------ 

Giving choice 

For scribe, use SC 

For survey use S (S1 for survey 1) 

For project use TP (TP 1a for term project 1a) 

Give 5 choices in this format 

Roll No | Name | choice 1| choice 2| choice 3| choice 4 | choice 5 

Deadlines for project 

1. First proposal and presentation – 4 & 5 th March – A part of coding/data collection should also be completed by then. Initial Survey 

2. Second presentation – 2nd week of April 

3. Final Submission – 4th May 

Deadlines for Survey 

1. Detail Outline – 4th & 5th March 

2. First draft and presentation – 2nd week of April (The draft will be rigorously corrected) 

3. Final presentation and report submission – 4th May 

Deadlines for scribes/assignment 

As and when given – you have to submit according to the deadlines. 

