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CURRENT FIELDS OF INTEREST 
Computer networking.  Specific areas of current interest include network design, algorithms and services for Internetworking, peer-to-peer and overlay networks, and mobile wireless networks.  
I. TEACHING 

A. Courses Taught 

College of Computing, Georgia Institute of Technology






	Term/Year
	Course
	Number

of Students
	Comments

	Fall 1993
	CS/CmpE 4760Advanced Computer Architecture
	33
	

	Winter 1994
	CS 8113 High Speed Switching Systems
	16
	new

	Spring 1994
	CS 4380 Data Communication 
	25
	

	Fall 1994
	CS/CmpE 4760Advanced Computer Architecture
	35
	

	Fall 1994
	CS 8115 Introduction to Graduate Studies
	24
	

	Winter 1995
	CS 8113 High Speed Switching Systems
	17
	

	Spring 1995
	CS 4380 Data Communication 
	35
	


	Fall 1995 
	CS6380 Computer Networks
	37
	

	Fall 1995
	CS1155 Understanding and Constructing Proofs 
	51
	

	Winter 1996
	CS8113 High Speed Switching Systems
	20
	

	Sum 1996
	CS1155 Understanding and Constructing Proofs
	38
	

	Fall 1996
	CS1155 Understanding and Constructing Proofs
	60
	

	Winter 1997
	CS4380 Data Communication
	28
	

	Winter 1997
	CS6386 High Speed Switching Systems
	28
	

	Fall 1997
	CS1155 Understanding and Constructing Proofs
	62
	

	Fall 1997
	CS6380 Computer Network
	38
	

	Winter 1998
	CS6386 High Speed Switching Systems
	31
	

	Sum 1998
	CS1155 Understanding and Constructing Proofs
	61
	

	Winter 1999
	CS6380 Computer Networks
	30
	

	Spring 1999
	CS4385 Computer Network Protocols
	43
	

	Fall 1999
	CS3251Computer Networking  I
	105
	new

	Spring 2000
	CS7270  Networked Applications and Services
	40
	new

	Fall 2000
	CS3251 Computer Networking I
	100
	

	Spring 2002
	CS7270 Networked Applications and Services
	26
	

	Fall 2003
	C6250 Computer Networks
	60
	

	Fall 2004
	CS8803 Prep for an Academic Teaching Career
	25
	new

	Spring 2005
	CS3251 Computer Networking I
	50
	

	Fall 2005
	CS 3251 Computer Networking I
	48
	

	
	
	
	


B. Continuing Education
Emerging Technologies: Asynchronous Transfer Mode, October 1994.  Dr. Zegura was the sole developer and teacher of a section on Asynchronous Transfer Mode as part of the Emerging Transfer Technologies Continuing Education Course. 

C. Curriculum Development
CS 6386/8113: High Speed Switching Systems. New graduate course concentrating on the design and analysis of switching systems capable of operating at high speeds (mega bits per second per interface) and supporting diverse application needs (e.g., real-time, bursty, rate-adaptive, multipoint). This course has become part of the regular Networking and Telecommunications curriculum. 
CS3251: Computer Networks I. New undergraduate course providing an introduction to problems in computer networking, including errors, medium access, routing, flow control and transport.  Emphasis is on current best practice, and specifically on solutions deployed in the current Internet. Includes programming of networked applications. 

CS 7270: Networked Applications and Protocols.  New graduate course providing depth in the upper layer(s) of the protocol stack.  The course covers a selection of network applications and services that may vary from one offering to the next.  In Spring 2002, the set of topics included peer-to-peer networks, server selection, network monitoring, mobile/ad-hoc services and active services.  The course material will come primarily from research papers.  The course will include a significant project component that will typically require sockets programming. 

D. Individual Student Guidance 
1. Postdoctoral Fellows Supervised
M. Bill McKinnon III: Winter 1998-Winter1999 (25% time) Co-supervised by Ken Calvert 

Performance analysis of active networking

2. Ph.D. Students Supervised
Michael Jeff Donahoo 

Graduation date: Summer 1998 

Thesis title: Application-based enhancement to network-layer multicast 
Position: Assistant Professor, Baylor University

Samrat Bhattacharjee 

Graduation date: Summer 1999 (co-supervised by Ken Calvert) 
Thesis title: Active networking: architectures, composition, and applications 

Position: Assistant Professor, University of Maryland

Fang Hao 

Graduation date: Summer 2000 

Thesis title: Scalability techniques in QoS networks 

Position: Lucent Technologies, Bell Labs Research

Zhiruo Cao 

Graduation date: Summer 2000 

Thesis title:  Network support for adaptive applications 

Position:  Cisco Systems

Tianji Jiang 

Graduation date: Summer 2000 (co-supervised by Mostafa Ammar) 

Thesis title:  Accommodating heterogeneity and scalability for multicast communication Position: Cisco Systems

Youngsu Chae    


Graduation date: Fall 2002 
Thesis title: Algorithms, protocols and services for scalable multimedia streaming


Position: Samsung 
Richard Liston 

Graduation date: August 2004

Thesis title:  Measuring user-perceived Internet performance in multiple locations 
Position: Assistant Professor, Ursinus College, Pennsylvania
Shashidhar Merugu 

Graduation date: Fall 2005
Thesis title: Network design and routing in peer-to-peer and mobile ad-hoc networks

Position: Riverbed Networks, San Francisco, California
Pradnya Karbhari 

Graduation date: Fall 2005 (co-supervised by Mostafa Ammar)
Thesis title:  Throughput and fairness considerations in overlay networks for content distribution
Position: Google Research, Mountain View, California
Meng Guo 

Graduation date: Fall 2005 (co-supervised by Mostafa Ammar)

Thesis title:  Supporting scalable and resilient video streaming applications in evolving networks
Position: Google Research, Mountain View, California
Abhishek Kumar 

Graduation date: Fall 2005 (co-supervised by Jim Xu)

Thesis title:  Network data streaming: Algorithms for network measurement and monitoring

Position: Eagle Eye Networks (startup)

Wenrui Zhao

In progress (co-supervised by Mostafa Ammar)

Thesis topic:  Routing and network design in delay tolerant networks 

Ruomei Gao 

In progress (co-supervised by Constantinos Dovrolis)
Thesis topic: Interdomain traffic engineering for multihomed networks
Hyewon Jun

In progress (co-supervised by Mostafa Ammar) 
Thesis topic: Power management in sparse wireless networks
Sridhar Srinivasan
In progress

Thesis topic: Design of peer-to-peer and overlay networks
3. Ph.D. Special Problems Students 

Lei Li: Spring 2002-Spring 2003

 Session layers in wireless networks

Matthew Sanders: Spring 2000-present

Active anycasting 
Lenitra Clay: Spring1997, 2000-present

Replication techniques for content distribution

Siddharth Bajaj: Winter 1997-Spring1997

Network services in asymmetric environments

Yaakov Eisenberg: Winter1995 


Large-scale addressing

Phyllis Schneck: Winter 1994-Spring 1996

Networking and scientific computation for atmospheric applications 


Workload generation and graph models for networks 


Dynamic resource reservation
4. M.S. Special Problems Students
Ankita Jain: Fall 2005


Mobility models for disruption tolerant networking 

Trevor Robbie: Spring, Fall 2001


Implementation of scalable fair queuing

Matthew Sanders, Spring 1998 – Fall 1998


Active anycasting

Ramkumar Krishnan:  Winter 1998 – Fall 1998


Simulation of active networking

Albert Leach: Winter 1997


ATM laboratory assistant

David Pope: Winter 1998


Networking to the home

Jae Young Jang:  Summer 1998


ATM switching and multi-chip modules

Chang-tien Lu:  Summer 1995

Wide-area multicast routing

Wei Guan:  Summer 1995


Wide-area multicast routing

Weimin Feng:  Fall 1994


Network modeling

Richard Dennis:  Summer 1994


Experimentation with ATM switches

Yoshikatsu Fujita:  Winter 1994


Comparison of queuing in switching networks

Ramesh Madhavan:  Winter 1994


Issues in core-based tree implementation

5. Undergraduate Special Problem Students

Jon Olson:  Summer 2005 - present


Prototyping a disruption-tolerant network with message ferrying

Alex Levin:  Spring 2002


Design and Implementation of a Virtual ATM Link over IP

Arief Sugianto:  Fall 2000 – Spring 2001


Design and Implementation of a Virtual ATM Link over IP

Victor Pate:  Spring 2000


Applications of a high speed switch kit

Scott McMahon and Yasir Arain:  Spring 2000


Design and Implementation of a Virtual ATM Link over IP

Holly Fait:  Summer 2000


Implementation of scalable fair queuing


Participant in CRA Distributed Mentor Program

Ching-Ying Wang:  Summer 2000


Implementation of a dynamic community infrastructure


Participant in CRA Distributed Mentor Program

Catherine Eichholz:  Summer 1998


Anycasting


Participant in CRA Distributed Mentor Program


Position: Computer Science Ph.D. Program at Georgia Tech

David Haynes:  Fall 1996 – Spring 1998

Demonstration of active networking 

Maria Gullickson:  Summer 1997 – Winter 1998


Adaptive applications and anycasting 


Participation in CRA Distributed Mentor Program 


Position: Computer Science Ph.D. Program at U. of Washington 

Alisa Marzilli:  Summer 1997


Adaptive applications


Participant in CRA Distributed Mentor Program 

Ojas Parekh:  Fall 1996


Dynamic resource management 


Position:  Mathematical Sciences Ph.D. Program at Carnegie Mellon

M. Scott McFarland:  Winter 1997


Dynamic resource management 

Elizabeth Edwards:  Summer 1995


A network topology tool


Participant in CRA Distributed Mentor Program


Position: Computer Science Ph.D. Program at Georgia Tech

Megan Thomas:  Summer 1994


Random graphs to model internetworks 


Participant in CRA Distributed Mentor Program 


Position:  Computer Science Ph.D. Program at U.C. Berkeley

II. RESEARCH AND CREATIVE SCHOLARSHIP
A. Thesis 

   D.Sc. Thesis


Title: Analysis of Switching Networks for Multipoint and Multirate Communication


Completed: August 1993


Advisor: Professor Jonathan S. Turner 


University:  Washington University 

   M.S. Thesis


Title: Parallel Simulated Annealing Using Speculative Computation

Completed:  May 1990


Advisor: Professor Mark A. Franklin 


University:  Washington University 

B. Published Journal Papers (refereed)

     1. Witte (Zegura), E., Chamberlain, R., Franklin, M. “Parallel Simulated Annealing 




Using Speculative Computation." IEEE Transactions on Parallel and Distributed 




Systems, 2(4), October 1991. 
2.  Zegura, E.W. “A Quantitative Comparison of Architectures for ATM Switching Systems." IEEE Communications Magazine, 31(2), February 1993.

3. Zegura, E.W. “Evaluating Blocking Probability in Generalized Connectors." ACM/IEEE Transactions on Networking, August 1995.

4.
Calvert, K.L., Doar, M., Zegura, E.W. “Modeling Internet Topology.” IEEE Communications Magazine, June/July1997. 
5.
Donahoo, M.J., Zegura, E.W., Calvert, K.L. “Center Selection and Migration for Wide-area Multicast Routing." Journal of High Speed Networks, 6(2,) 1997.
6.
Zegura, E.W., Calvert, K.L., Donahoo, M.J. “A Quantitative Comparison of Graph-based Models for Internet Topology." ACM/IEEE Transactions on Networking, 5(6), December 1997.

7. 
Zegura, E.W., McFarland, S., Parekh, O. “A Survey and New Results in Renegotiated Service.” Journal of High Speed Networks, 6(3), 1997.  

8.
Park,W.-B., Owen, H., Zegura, E.W. “SONET/SDH Traffic Generation Models." European Transactions on Telecommunications, M. Decina, editor-in-chief, January/February 1998.

9. Bhattacharjee, S.,Calvert, K.L., Zegura, E.W. “Active Networking and End-to-end Arguments. "IEEE Network, May 1998. (Note that this is a two-page peer-reviewed commentary.) 
10.
Calvert, K.L., Bhattacharjee, S., Zegura, E.W., Sterbenz, J. “Directions in Active Networks.” IEEE Communications Magazine Special Issue on Programmable Networks, October 1998.

11.
Park,W.-B., Owen, H., Zegura, E.W. “Intact versus Fractional Switching in SONET/SDH Crossconnects." European Transactions on Telecommunications, M. Decina, editor-in-chief, 1999. 
12.
Zegura, E.W., Ammar, M., Bhattacharjee, S., Fei, Z “Application Layer Anycasting: A Server Selection Architecture and Use in a Replicated Web Service.” IEEE/ACM Transactions on Networking, August 2000.

13.
Hao, F., Zegura, E.W., Ammar, M. “QoS Routing for Anycast Communications: Motivation and an Architecture for DiffServ Networks.” IEEE Communications Magazine, Spring 2002.
   14. Fei, Z., Ammar, M., Zegura, E. W. “Multicast Server Selection:  Problems,     



Complexity and Solutions.” IEEE Journal on Selected Areas in Communications, Fall 2002.

15.
Chae, Y., Guo, K., Buddhikot, M., Suri , S., Zegura , E.W. “Silo, Rainbow and Caching Token: Schemes for Scalable, Fault Tolerant Stream Caching.” IEEE Journal on Selected Areas in Communications, Fall 2002.
   16. Fei, Z., Yang, M. Ammar, M., Zegura, E.W. “A Framework for Allocating Clients to Rate-Constrained Multicast Servers.” Computer Communications, July 2003.
17. Jun, H., Zhao, W., Ammar, M., Zegura, E.W., Lee, C. “Trading Latency for Energy in Densely Deployed Wireless Ad Hoc Networks using Message Ferrying.” Accepted with minor revisions for publication in Elsevier Ad Hoc Networks Journal.  

C. Conference Presentations
C.1. Conference Presentations with Proceedings (refereed)
     1.
Chamberlain, R., Edelman, M., Franklin, M., Witte (Zegura), E. “Simulated 





Annealing on a Multiprocessor.” Proceedings of IEEE International Conference on 




Computer Design (ICCD), 1988.
2.
Witte (Zegura), E., Chamberlain, R., Franklin, M. “Parallel Simulated Annealing Using Speculative Computation.” Proceedings of International Conference on Parallel Processing (ICPP), 1990.
3.
Witte (Zegura), E., Chamberlain, R., Franklin, M. “Task Assignment by Parallel Simulated Annealing." Proceedings of IEEE International Conference on Computer Design (ICCD), 1990.
4.
Zegura, E.W. “Evaluating Blocking Probability in Distributors.” Proceedings of IEEE INFOCOM, 1993.
5.
Zegura, E.W. “Routing Algorithms in Multicast Switching Topologies.” Proceedings of Allerton Conference on Communication, Control and Computing, 1993.
6.
Zegura, E.W. “An Improved Model for Evaluating Blocking Probability in Generalized Connectors.” Proceedings of IEEE INFOCOM, 1994.
7.
Park, W.-B., Owen, H.L., Zegura, E.W. “Sonet/SDH Multicast Routing Algorithms in Symmetrical Three-Stage Networks.” Proceedings of International Conference on Communications (ICC), 1995.
8.
Calvert, K.L., Zegura, E.W., Donahoo, M.J.  “Core Selection Methods for Multicast Routing.” Proceedings of International Conference on Computer Communications and Networks (ICCCN), 1995.
9.
Zegura, E.W.  “Impact of Multichip Module Technology on ATM Switch Architectures.” Proceedings of Third ORSA Telecommunications Conference, Boca Raton, FL. 1995.
10.
Zegura, E.W., Calvert, K.L., Bhattacharjee, S.  “How to Model an Internetwork.” Proceedings of IEEE INFOCOM, 1996.
11.
Park,W.-B., Owen, H.L., Zegura, E.W. “Connection Request Model for Sonet/SDH Switch Evaluation.” Proceedings of International Conference on Communications (ICC), 1996.
12.
Donahoo, M.J., Zegura, E.W. “Core Migration for Dynamic Multicast Routing.” Proceedings of International Conference on Computer Communications and Networks (ICCCN), 1996. 

13.
Schneck, P., Zegura, E.W., Schwan, K. “DRRM: Dynamic Resource Reservation Manager.” Proceedings of International Conference on Computer Communications and Networks (ICCCN), 1996.
14.
Hao, F., Wilson, K., Fujimoto, R., Zegura, E. “Logical Process Size in Parallel Simulations.” Proceedings of Winter Simulation Conference '96. Hao is the primary author, with contributions from Wilson and supervision by Fujimoto and Zegura.
15.
Bhattacharjee, S., Calvert, K.L., Zegura, E.W.  “An Architecture for Active Networking." Proceedings of IFIP Conference on High Performance Networking, 1997. 

16.
Bhattacharjee, S., Ammar, M ., Zegura, E.W., Shah,V., Fei,Z. “Application-Layer Anycasting.” Proceedings of IEEE INFOCOM, 1997.
17.
Cao, Z., Zegura, E.W. “ABR Service for Applications with Non-linear Bandwidth Utility Functions.” Proceedings of International Conference on Network Protocols (ICNP), 1997. 
18.
Bhattacharjee, S., Calvert, K.L., Zegura, E.W. “Active Networking Applications and the End-to-End Argument.” Proceedings of IEEE International Conference on Network Protocols (ICNP), 1997.

19.
Fei, Z., Bhattacharjee, S., Zegura, E.W., Ammar, M. “A Novel Server Selection Technique for Improving the Response Time of a Replicated Service.” Proceedings of IEEE INFOCOM, 1998. 
20.
Bhattacharjee, S., Calvert, K.L., Zegura, E.W. “Self-Organizing Wide-Area Network Caches.” Proceedings of IEEE INFOCOM, 1998. 

21.
Hao, F., Nikolaidis, I., Zegura, E.W. “Efficient Simulation of ATM Networks with Accurate End-to-End Delay Statistics.” Proceedings of IEEE International Conference on Communications (ICC), 1998. 
22.
Jiang, T., Ammar, M., Zegura, E.W. “Inter-Receiver Fairness: A Novel Performance Measure for Multicast ABR Sessions.” Proceedings of ACM SIGMETRICS, 1998. 
23.
Jiang, T., Zegura, E.W., Ammar, M. “Improved Consolidation Algorithms for Point-to-Multipoint ABR Service.” Proceedings of  IEEE ATM Workshop, 1998. 

24.
Hao, F., Zegura, E.W., Bhatt, S. “Performance of the PNNI Protocol in Large Networks.” Proceedings of IEEE ATM Workshop, 1998. 
25.
Bhattacharjee, S., Calvert, K.L., Zegura, E.W. “Reasoning about Active Networking Protocols.” Proceedings of IEEE International Conference on Network Protocols (ICNP), 1998. 
26.
Chae, Y.-S., Zegura, E.W. “Service-Specific ABR Routing Algorithms.” Proceedings of International Conference on Computer Communications and Networks (ICCCN), 1998.

27.
Chamlee, M., Zegura, E.W. “Clustering Algorithms for Hierarchical Address Assignment.” Proceedings of International Conference on Computer Communications and Networks (ICCCN), 1998.

28.
Cao, Z., Zegura, E.W. “Utility Max-Min: An Application-Oriented Bandwidth Allocation Scheme.” Proceedings of IEEE INFOCOM, March 1999. 

29.
Donahoo, M., Ammar, M., Zegura, E.W. “Multiple-Channel Multicast Scheduling for Scalable Bulk-data Transport.” Proceedings of IEEE INFOCOM, March 1999. 

30.
Jiang, T., Ammar, M., Zegura, E. W. “Inter-receiver fair multicast communication over the Internet. "Proceedings of NOSSDAV, June 1999.

31.
Merugu, S., Bhattacharjee, S., Chae, Y., Sanders, M., Calvert, K., Zegura, E.W. “Bowman and CANEs: Implementation of an Active Network.” Invited paper in Thirty-Seventh Annual Allerton Conference on Communication, Control and Computing, Monticello, Illinois, September 1999.

32.
Fei, Z., Ammar, M., Zegura, E.W. “Optimal Allocation of Clients to Replicated Multicast Servers.” Proceedings of IEEE International Conference on Network Protocols (ICNP), October 1999.

33.
Cao, Z., Zegura, E.W., Wang, Z. “Rainbow Fair Queueing: Fair Bandwidth Sharing Without Per-Flow State.” Proceedings of IEEE INFOCOM, March 2000.

34.
Cao, Z., Zegura, E.W., Wang, Z. “Performance of Hashing-Based Schemes for Internet Load Balancing.” Proceedings of IEEE INFOCOM, March 2000.

35.
Hao, F., Zegura, E.W. “On Scalable Qos Routing: Performance Evaluation of Topology Aggregation.” Proceedings of IEEE INFOCOM, March 2000.

36. Merugu, S., Bhattacharjee, S., Calvert, K., Zegura, E.W. “Bowman: A NodeOS for Active Networking.” Proceedings of IEEE INFOCOM, March 2000.

37.
Jiang, T., Ammar, M., Zegura, E.W. “On the Use of Destination Set Grouping to Improve Inter-Receiver Fairness for Multicast ABR Sessions.” Proceedings of IEEE INFOCOM, March 2000.

38. Chae, Y., Merugu, S., Zegura, E. W., Bhattacharjee, S. “Exposing the Network: Support for Topology Sensitive Applications.” Proceddings of IEEE Open Arch, March 2000.

39.
Hao, F., Zegura, E.W., Ammar, M. “Supporting Server Selection in Differentiated Service Networks.” Proceedings of IEEE INFOCOM, April 2001.

40.
Sanders, M., Keaton, M., Bhattacharjee, S., Calvert, K., Zabele, S., Zegura, E.W. “Active Reliable Multicast on CANEs: A Case Study.” Proceedings of IEEE Open Arch, April 2001.

41.
Liston, R. and Zegura, E.W.  “Using a Proxy to Measure Client-Side Web Performance.” Proceedings of Web Caching and Content Distribution Workshop, June 2001.

42.
Fei, Z., Ammar, M., Zegura, E.W. “Efficient server replication and client re-direction for multicast services.” SPIE Int'l Conference on Scalability and Traffic Control in IP Networks, August 2001.

43.
Hutchins, R., Zegura, E.W., Liashenko, A., Enslow, P. Jr. “Internet User Access via Dial-up Networks-Traffic Characterization and Statistics.” Proceedings of IEEE International Conference on Network Protocols (ICNP), November 2001.

44.
Fei, Z., Yang, M., Ammar, M., Zegura, E.W. “Allocating Clients to Constrained Multicast Servers: An Optimal Solution.” Proceedings of International Conference on Computer Communications and Networks (ICCCN), October 2001.

45.
Srinivasan, S., Zegura, E.W.  “Network Measurement as a Cooperative Enterprise.” Proceedings of International Workshop on Peer-to-Peer Systems (IPTPS), March 2002.

46.
Hutchins, R., Zegura, E.W.  “Measurements from a Campus Wireless Network.” Proceedings of IEEE International Conference on Computer Communications (ICC), April 2002.

47.
Guo, M., Ammar, M., Zegura, E.W., Hao, F. “A Probe-Based Server Selection Protocol for Differentiated Service Networks.” Proceedings of IEEE International Conference on Computer Communications (ICC), April 2002.

48.
Guo, M., Ammar, M., Zegura, E.W., “Selecting Among Replicated Batching Video-on-Demand Servers.” Proceedings of NOSSDAV, May 2002.

49.
Chae, Y., Zegura, E.W., Delalic, H. “PAMcast: Programmable Any-Multicast for Scalable Message Delivery.” Proceedings of Open Arch, June 2002.

50.
Clay, L., Ammar, M., Zegura, E.W. “Protocols for Selection Among Replicated Mul-ticast Servers". Proceedings of the International Conference on Internet Computing, June 2002.

51.
Zou, L., Zegura, E.W., Ammar, M.  “The Effect of Peer Selection and Buffering Strategies on the Performance of Peer-to-Peer File Sharing.” IEEE/ACM MASCOTS, October 2002.

   52. Liston, R., Zegura, E.W. “Diversity in DNS Performance Measures.”
         Internet Measurement Workshop (IMW), November 2002.
   53. Karbhari P., Zegura, E. W., Ammar, M. “Multipoint-to-point Session Fairness in the   Internet.” Proceedings of INFOCOM, March 2003.
   54. Clay, L., Ammar, M., Zegura, E.W., Clark, R. “Posting Protocol for Improved Keyword Searches in Peer-to-Peer Systems.” Proceedings of Multimedia Computing and Networking (MMCN), January 2003.  

   55. Jun, H., Sanders, M., Ammar, M., Zegura, E.W. “Binding Clients to Replicated Servers: Initial and Continuous Binding.” Proceedings of the IEEE Workshop on Future Trends in Distributed Computing Systems (FTDCS), June 2003.

   56. Karbhari, P., Ammar, M., Dhamdhere, A., Raj, H., Riley, G., Zegura, E.W. “Bootstrapping in Gnutella: A Measurement Study,” Proceedings of the Passive and Active Networking Workshop (PAM), April 2004.
   57. Zhao, W., Ammar, M., Zegura, E.W. “A Message Ferrying Approach for Data Delivery in Sparse Mobile Ad Hoc Networks.” Proceedings of ACM MOBIHOC, May 2004.

   58. Guo, M., Ammar, M., Zegura, E.W. “Cooperative Patching: A Client-based P2P Architecture for Supporting Continuous Live Video Streaming,” Proceedings of the IEEE International Conference on Computers, Communications and Networks (IC3N), October 2004. 

   59. Zhao, W., Ammar, M., Zegura, E.W. “The Energy-Limited Capacity of Wireless Networks.” Proceedings of IEEE Conference on Sensor and Ad hoc Communications and Networks, October 2004.

   60. Zhao, W., Ammar, M., Zegura, E.W. “Controlling the Mobility of Multiple Data Transport Ferries in a Delay Tolerant Network.” Proceedings of IEEE INFOCOM, 2005.
   61. Guo, M., Ammar, M., Zegura, E.W. “V3: A Vehicle-to-Vehicle Live Video Streaming Architecture.” Proceedings of IEEE Conference on Pervasive Computing and Communications (PerCom), March 2005.
   62. Jun, H., Zhao, W., Ammar, M., Zegura, E.W. “Trading Latency for Energy in Wireless Ad hoc Networks using Message Ferrying.” Proceedings of IEEE PerCom Workshop on Pervasive Wireless Networking, March 2005.

   63. Karbhari, P., Ammar, M., Zegura, E.W. “Optimizing End-to-End Throughput for Data Transfers on an Overlay-TCP Path.”  Proceedings of IFIP NETWORKING, May 2005.

  64. Srinivasan, S. Zegura, E.W. “Scheduling Uplink Bandwidth in Application-Layer Multicast Trees.” Proceedings of IFIP NETWORKING, May 2005.

  65. Gao, R., Dovrolis, C., Zegura, E.W. “Interdomain Ingress Traffic Engineering through Optimized AS-Path Prepending.”  Proceedings of IFIP NETWORKING, May 2005.

  66. Zhao, W., Ammar, M., Zegura, E.W. “Multicast Routing in Delay Tolerant Networks: Semantic Models and Routing Algorithms.” SIGCOMM DTN Workshop, August 2005.

  67. Jun, H., Ammar, M., Zegura, E.W. “Power Management in Delay Tolerant Networks: A Framework and Knowledge-Based Mechanisms” IEEE Conference on Sensor and Ad hoc Communications and Networks, September 2005.

  68. Gao, R., Dovrolis, C., Zegura, E.W. “Avoiding Oscillations due to Intelligent Route Control Systems.”  IEEE Infocom, April 2006 (to appear).

C.2. Conference Presentations with Proceedings (non-refereed)
1. Bhattacharjee, S., Calvert, K., Zegura, E.W. 1996 “Implementation of an Active Networking Architecture.” Washington University Gigabit Networking Workshop. St. Louis, MO, July 1996.

2. Bhattacharjee, S., Calvert, K., Zegura, E.W. 1996. “Active networking: An End to the IP/ATM Debate?” Workshop on the Integration of IP and ATM. St. Louis, MO, November 1996. 
3. Zegura, E.W. 1996. “Mapping Complex Applications to Network Services.” 7th Workshop on Very High Speed Networks.  Baltimore, MD, November 1996.
4. Bhattacharjee, S., Calvert, K., Zegura, E.W. 1998.  “Congestion Control and Caching in CANEs.”  IEEE International Conference on Communications (ICC ’98), Workshop on Active Networking and Programmable Networks.

5. Zhiruo, C., Zegura, E.W. 2000.  “Rainbow fair queueing: fair bandwidth sharing without per-flow state.”  2nd Washington University/NSF Gigabit Kits Workshop.  January 2000. 

6. Zegura, E.W. 2000. “Progress on rainbow fair queueing and virtual link implementations.” 3rd Washington University/NSF Gigabit Kits Workshop.  July 2000.
C.3.  Conference Presentations without Proceedings 

1. “A Quantitative Comparison of Architecture for ATM Switching Systems.” 3rd Workshop on Very High Speed Networks, Greenbelt, MD, March 1992. 

2. Panel participant, IEEE Infocom ’98 panel on Active Networking.  San Francisco, CA, March 1998.

3. “Performance Monitoring for Dynamic Server Selection.” 1st Workshop on Internet Server Performance, Madison, WI, June 1998.

4. Panel participant, Global Internet 2001 panel on Network Topology, San Antonio, TX November 2001. 

D.  Other 

D.1. Submitted Journal Papers
None. 

D.2. Published Papers (non-refereed)
a. Technical Reports 

1. Chamberlain, R., Edelman, M., Franklin, M., Witte (Zegura), E. 1988. “Parallel Simulated Annealing.” Technical Report WUCS-88-12, Department of Computer Science, Washington University.
2. Witte (Zegura), E. 1991. “A Quantitative Comparison of Architectures for ATM Switching Systems.” Technical Report WUCS-91-47. Department of Computer Science, Washington University.

3. Witte (Zegura), E. 1992. “The Clos Network as a Multirate Distributor with a Greedy Routing Algorithm.” Technical Report WUCS-92-13. Department of Computer Science, Washington University.

4. Calvert, K.L. Madhavan, M., Zegura, E.W. 1994. “A Comparison of Two Practical Multicast Routing Schemes.” Technical Report GIT-CC-94-25. College of Computing, Georgia Tech. 

5. Thomas, M., Zegura, E.W. 1994. “Generation and Analysis of Random Graphs to Model Routing.” Technical Report GIT-CC-94-46, College of Computing, Georgia Tech.

6. Calvert, K.L., Zegura, E.W., Donahoo, M.J. 1995. “Core Selection Methods for Multicast Routing.” Technical Report GIT-CC-95-15, College of Computing, Georgia Tech.

7. Donahoo, M.J., Zegura, E.W. 1995.  “Core Migration for Dynamic Multicast Routing” Technical Report GIT-CC-95-28, College of Computing, Georgia Tech. 

D.3. Software
1. GT-ITM: Georgia Tech Internetwork Topology Models 

This is a collection of routings to generate and analyze graphs using a wide variety of models for internetwork topology.

2. CANEs/Bowman

A platform for active networking, including the CANEs execution environment and the Bowman Node Operating System.

B. Bhattacharjee, S. Merugu, M. Sanders, K. Calvert, E. Zegura

Released Fall 2002.
E. Research Proposals and Grants (Principal Investigator)
     a. Approved and Funded
     1.  
Distributed Mentor Project

          
Computing Research Association (CRA)




Funded $5,000 per year (1994, 1995, 1996, 1997, 1998, 2000)

2. 
A Testbed for Multimedia Communication Protocols




AT&T Special Purpose Grants




Joint proposal with M. Ammar, K. Calvert, P. Enslow, Jr., A. Mukherjee (co-PIs)




Funded $20,000, September 1994

3. 
Low-Cost ATM Switch Architectures




Georgia Tech Engineering Research Center in Packaging




Funded $17,500, Fall 1994 – Summer 1995

4.

CAREER: A Systematic Approach to the Design of Cost-Effective, High Performance Switching Architectures



CAREER Program, National Science Foundation (NSF)



Funded $131,479, 5/1/95 – 5/1/98

5. 
Networking Instructional Laboratory Enhancements




AT&T Special Purpose Grants

Joint Proposal with M. Ammar, K. Calvert, P. Enslow, Jr., J. Limb, A. Mukherjee (co-PIs)




Result: Funded $30,000, October 1995

6. 
Application-Based Traffic Management for ATM Networks



Hitachi Telecom, USA


Joint proposal with J. Aaron, M. Ammar, J. Evans, D. Howard, J. Limb (co-PIs)


Funded $260,000, 11/1/95 – 11/1/96

7. 
S3: Scalable, Self-Organizing Simulations



Defense Advanced Research Projects Agency (DARPA)



Joint proposal with M. Chen, J. Cowie, R. Fujimoto, D. Leskiw, D. Nichol, A. Ogielski, 

S. Bhatt (co-PIs)

Funded $3,200,000, 8/1/96 – 8/1/99

GT Subcontract Amount: $440,000

8. 
Remote Teaching and Collaboration Facility



AT&T Special Purpose Grants 




Joint Proposal with M. Ammar, K. Calvert, P. Enslow, Jr., J. Limb (co-PIs)




Funded $20,000, October 1996

9.

Application-Driven ABR Support



Hitachi Telecom, USA




Funded $54,100, 11/1/96 – 11/1/97

10.
Research Experience for Undergraduates – Supplement to CAREER Award



National Science Foundation (NSF)



Funded $20,125, April 1997

11. Research and Teaching in High Performance Networking and Distributed Systems



Washington University and NSF (Gigabit ATM Network Kits Program)




Joint Proposal with K. Calvert, K. Schwan and S. Yalamanchili




Funded, Summer 1997

12. CANEs: Composable Active Network Elements




Defense Advance Research Projects Agency (DARPA)



Joint proposal with K. Calvert and J. Sterbenz (co-PIs)




Funded $944,248, 6/15/97 – 6/1/99

13. Satellite Aware Multicasting 

NASA Graduate Student Researchers Program


Funded $44,000, 6/1/97 – 6/1/99

14. Travel Support for ACM Sigcomm ‘97

National Science Foundation (NSF)

Funded $14,000, September 1997

15. LAWS: Load-Adaptive Web Server

Georgia Tech Broadband Telecommunications Center

Funded $45,000, May 1997

16. ActiveCast

Defense Advance Research Projects Agency (DARPA)

Joint proposal with K. Calvert and J. Griffioen (co-PIs)


Funded $1.5M, 5/99 – 4/02


GT Subcontract Amount: $500,000

17. Server Selection in Emerging Information Delivery Environments

National Science Foundation


Joint Proposal with M. Ammar (co-PI)


Funded $399,000, 11/99 – 10/02

18. ITR/SII: Collaborative Research in Internet Topology Models – A Foundation for 



Large-Scale Simulations


National Science Foundation


Joint Proposal with J. Stasko and K. Calvert (co-PIs)


Funded $500,000, 9/00 – 8/03


GT Amount: $385,000

19. MOWER – Mobile Endpoint Wireless Routing for the LAWN 

Cisco


Joint Proposal with R. Clark and R. Hutchins (co-PIs)

Funded $60,000, January 2002 – January 2003

20. Peer-to-Peer Content Distribution Services and Architectures

Georgia Tech Broadband Institute 

 Joint Proposal with M. Ammar (co-PI)


Result: Funded $30,000, August 2002 – July 2003
21. Design and Evaluation of Retrieval Functions in Peer-Peer File Sharing Systems

National Science Foundation (NSF)
 Joint Proposal with M. Ammar (co-PI) 


Funded $300,000, October 2003 – September 2006
22. ITR: Message Ferrying: Mobility-Assisted Data Delivery in Highly Partitioned Networks

National Science Foundation (NSF)
 Funded $300,000, October 2003 – September 2006
23. Mobility-Assisted Data Delivery in Wireless Networks

Georgia Tech Broadband Institute

Joint Proposal with M. Ammar (co-PI)


Funded $30,000, August 2004 – July 2005

24. ALeRT: Adaptive Learning and Routing Technologies for Disruption Tolerant Networks

Defense Advance Research Projects Agency (DARPA)

Joint Proposal with M. Ammar, M. Corner and B. Levine (co-PIs)


Funded $274,400, February 2005 – April 2006

25. Collaborative Research in Construction of Robust and Efficient Disruption Tolerant Networks 

National Science Foundation (NSF)
 Joint Proposal with M. Ammar, Mark Corner (UMass) and Brian Levine (UMass) (co-PIs) 


Funded $1,500,000, August 2005 – July 2009
 GT Amount: $750,000

26. Intelligent Route Control

National Science Foundation (NSF)
 Joint Proposal with M. Ammar, C. Dovrolis (co-PIs) 

 Result: Funded $200,000, September 2005 – August 2007

  b. Pending
F. 
Research Proposals and Grants (Contributor)

1. Low-Cost Electronic Packaging

    Engaging Research Center, National Science Foundation


    Amount Requested: $2M, Fall 1993


    Result: Funded $2M, Fall 1994

       Contribution: Member of Systems Integration thrust area; speaking during Industrial     

       and NSF site visit.
2. Distributed Laboratories
    CISE Research Infrastructure Program

    Amount Requested: $1,320,833, Fall 1994

    Result: Funded $1M, Spring 1995

    Contribution: Participating Investigator; organized demonstrations during NSF site           

    visit.

G. 
Research Honors and Awards

1. DARPA Active Networks Coordination Award, December 2000.


2. Edenfield Faculty Fellowship, College of Computing, 2000.


3. College of Computing Outstanding Junior Faculty Research Award, 1997. 


4. National Science Foundation CAREER Award, 1995. 


5. Dissertation nominated by Washington University for ACM Dissertation Award, 1993. 

III. SERVICE
A. Professional Activities
A.1. Membership and Activities in Professional Societies
1. Member Institute of Electrical and Electronics Engineers (IEEE), IEEE Computer  



Society, IEEE Communications Society, Association of Computing Machinery (ACM) 


and ACM SIGCOMM.

2. Member of ACM Data Networking Curriculum Committee, 1997-1998.

A.2. Conference Committee Activities

1. Program Committee Co-Chair, ACM SIGCOMM 2004


2. Program Committee Co-Chair, IEEE ICNP 2003


3. Program Committee, IEEE INFOCOM 1994-1998, 2000-2004, 2006

4. Program Committee, IEEE International Conference on Network Protocols (ICNP) 1997-2000, 2003

5. Executive Committee (Publicity Chair), IEEE International Conference on Network Protocols (ICNP) 1997


6. Executive Committee (Co-chair, Student Travel Award Committee), ACM SIGCOMM 
 
    Conference 1997

7. Executive Committee (Tutorials Chair), ACM SIGCOMM Conference 1999


8. Co-chair for 2nd Workshop on Internet Server Performance, 1999


9. Program Committee, ACM SIGCOMM Conference 1999-2004, 2006

10. Program Committee, ACM SIGMETRICS Conference 1999-2000, 2003

11. Program Committee, IEEE OpenArch 2000, 2001


12. Program Committee, International Conference on Peer-to-Peer Systems (IPTPS) 2003


13. Program Committee, ACM Hot Topics in Networks (HotNets) Workshop, 2003-2004


14. Program Committee, USENIX Networked Systems Design and Implementation (NSDI) 2005

A.3. Workshops and External Courses

1. Invited Participant, NSF Workshop on Scalable Information Infrastructure, October 1998. 


2. Invited Participant, National Academy of Sciences CSTB Workshop on Research Horizons 



in Networking, January 2001. 


3. Tutorial on “Internet Topology Modeling”, UCLA Institute for Pure and Applied 




Mathematics, Program on Large Scale Communication Networks, March 2002.

B. On-campus Georgia Tech Committees 


Core Qualifier Review Committee, College of Computing, 1993-1994


Task Force on Core Qualifier Review, College of Computing, 1994


Graduate Committee, College of Computing, 1994-1996


Dean’s Advisory Committee, College of Computing, 1995-1996


Undergraduate Curriculum Committee, College of Computing, 1996-1997


Space Task Force, College of Computing, 1996-1997


PhD Admissions Committee, College of Computing, 1997-1998


Ad-hoc Undergraduate Curriculum Committee, College of Computing, 1997-1998


Faculty Recruiting Committee, College of Computing, 1999-2000

Yamacraw Design Center Building Programming Committee, 2000-2002


Klaus Building Programming Committee, 2001-present.


Honorary Degree Nominating Committee, 2002-present.
     Task Force to Restructure Computing and Networking Services, Fall 2005.

C. External Member of Ph.D. Examining Committees

     Ph.D. Examining Committees – Georgia Tech 

	Name 
	College/School
	Advisor
	Defense Date

	B. Yi
	Computing 
	Prof. G. Neiger
	December 1993

	P. Scholander 
	ECE
	Prof. H. Owen
	February 1995

	R. Clark
	Computing 
	Prof. M. Ammar
	May 1995

	W.B. Park
	ECE
	Prof. H. Owen
	November 1996

	W. Lacy
	ECE
	Prof. S. Wills 
	December 1996

	C. Autry
	ECE
	Prof. H. Owen
	May 1997

	K. Almeroth
	Computing 
	Prof. M. Ammar 
	June 1997

	R. Talpade
	Computing 
	Prof. M. Ammar 
	September 1997

	V. Garg 
	ECE 
	Prof. D. Schimmel
	September 1997

	D. Sala 
	ECE
	Prof. J. Limb
	February 1998

	H. Uzunalioglu
	ECE
	Prof. I Akyildiz
	May 1998

	X. Li
	Computing 
	Prof. M. Ammar
	June 1998

	J. Inwhee
	ECE
	Prof. I Akyildiz
	July 1998

	P. May
	ECE
	Prof. S. Wills
	May 1999

	Z. Fei
	CoC
	Prof. M. Ammar
	April 2000

	R. West
	CoC
	Prof. K. Schwan
	June 2000

	X. Wang
	ECE
	Prof. J. Copeland
	November 2000

	P. Torab
	ECE
	Prof. E. Kamen
	November 2000

	J. McNair
	CoC
	Prof. I. Akyildiz
	November 2000

	V. Vellanki
	CoC
	Prof. A. Chervenak
	March 2001

	G. Riley
	CoC
	Ammar/Fujimoto
	May 2001

	R. Hutchins
	CoC
	Enslow
	May 2001

	L. Clay
	CoC
	Prof. M. Ammar
	August 2002

	P. Judge 
	CoC
	Prof. M. Ammar 
	April 2002



External Member of Ph.D. Examining Committees
Name
College/School


Advisor

Defense Date
S. Scott
Washington University (CS)

Prof. S. Goldman
July 1998

J. Gao
Carnegie Mellon (CSD)

Prof. P. Steenkiste
Fall 2004

D. Consulting and Advisory Appointments

Timeplex, Inc., Simulation of ATM architectures.  Summer 1993.

     NASA Lewis, Current and emerging Internet research and technology.  August 1997

     Scientific Systems Co., Active networking consulting.  Fall 1997-Spring 1998 


Growth Networks, Inc., Scalable switching systems.  Fall 1999-Winter 2000.

     Sutherland, Asbill and Brennen, LLP. Expert witness consulting. 2004-2005.

     Duane Morris, LLP.  Expert witness consulting. 2005.


Washington University, Department of Computer Science Advisory Board, 2005-present


National Science Foundation, Computer and Information Science and Engineering (CISE) Advisory Board, 2005-present

E.
Research Project Reviewer

National Science Foundation, 1995-present


CRA Distributed Mentor Project, 1996, 2000


Southern Technology Council, Innovation Alabama Program, 1998

IV. NATIONAL AND INTERNATIONAL PROFESSIONAL RECOGNITION
A. Honors and Awards 


1. DARPA Coordination Award, December 2000.


2. GT College of Computing Dean’s Award, May 2002

B. Patents

1. “Cross-connect multirate/multicast SDH/SONET rearrangement procedure and cross-



  connection using same,” W. B. Park, E. Zegura and H. Owen.  Submitted November 


  1996.

C.
Editorial and Reviewer Work for Technical Journals and Publishers

1. Editorial Board, Journal of High Speed Networks, 1996-1999


2. Editorial Board, IEEE/ACM Transactions on Networking, 1999-2002
     3. Editor-in-Chief, IEEE/ACM Transactions on Networking, 2002-2004


4. Reviewer for IEEE Transactions on Computers, IEEE Transactions on Communications, 



CM/IEEE Transactions on Networking, IEEE Transactions on Parallel and Distributed 


Systems, Performance Evaluation, Computer Networks and ISDN Systems, Morgan 



Kaufmann Publishers, Addison Wesley Publishers. 



V. OTHER CONTRIBUTIONS 

A. Seminar Presentations 


1.
Columbia University, New York, NY, March 1993. “Design and Analysis of Practical 




Switching Networks.”


2. 
University of Virginia, Charlottesville, VA, March 1993.  “Design and Analysis of 




Practical Switching Networks.”

3.
Stanford University, Palo Alto, CA, April 1993.  “Design and Analysis of Practical 




Switching Networks.”


4. 
2nd Workshop on ATM: Real Choices, Baltimore, MD, November 1994.  “Implementation Complexity of ATM Switch Architectures.”


5.
Hughes Network Systems, Gaithersburg, MD, October 1995. “Implementation Complexity 




of ATM Switch Architectures.”


6.
University of Wisconsin, Madison, WI, February 1996. “How to Model an Internetwork.”


7.
University of California, Berkeley, CA, April 1996. “How to Model an Internetwork.”


8.
Harvard University, Cambridge, MA, February 1997. “Improving the Quality of Best-




Effort Service.”


9.
Intel Corporation, Portland, OR, August 1997. “CANEs: Composable Active Network 




Elements.”

  10.

University of Missouri, Kansas City, MO, October 1997. “Improving Replicated Service 




with Application-Layer Anycasting.”

  11.

University of Pennsylvania, Philadelphia, PA, May 1998. “Application-aware Network 




Services.”

  12.

Carnegie Mellon University, Pittsburgh, PA, April 2002. “The SOREN Project: Server 



Selection in Emerging Environments.”

  13.
 UCLA Institute for Pure and Applied Mathematics, Concluding Conference on Large Scale Communication Networks, “New Directions and Half-Baked Ideas in Topology Modeling.” Los Angeles, CA, June 2002.

   14. Yale University, New Haven, CT, April 2004, “Message Ferrying: Communication in Sparsely-Connected Networks.”

   15. University of Pennsylvania, Philadelphia, PA, October 2004, “Mobility-Assisted Communication in Challenged Networks.”

   16. CRAW Distinguished Lecture, University of Wisconsin, Madison, WI, November 2004, “Mobility-Assisted Communication in Challenged Networks.”

   17. Invited Lecture, University of Kentucky, Lexington, KY, April 2005, “Can You Hear Me? Disruption Tolerant Network Design and Services.”  

   18. EURO NGI Next Generation Internet Networks Conference, April 2005, Invited Talk, “The Royal Carriage: Content Distribution in the Internet”
Ellen W. Zegura CV
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