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OBJECTIVE:  
An internship in the field of design, modeling, and performance evaluation of computer systems or networks.

EDUCATION

2001-present
Ph.D. in Computer Science, Univ. of Pittsburgh, Pittsburgh, PA.

1999-2001
M.S. in Computer Science, NC State Univ., Raleigh, NC.

1991-1996 B.S. in Computer Engineering, AAST, Alexandria, Egypt.

Research Interests

Statistical bandwidth sharing in data networks

· Transmission control under buffer-constraints. Study of performance patterns and their implications on design choices.

· Layered flow control: The interaction between end-to-end and domain-specific transmission/flow control.

· Traffic aggregation based on application requirements and models of end-to-end congestion control.

Selected Publications Please visit website for available reprints
M. Elhaddad, R. Melhem, T. Znati. Deriving routing constraints for a class of buffer-limited networks supporting bandwidth guarantees. Under preparation.

M. Elhaddad, R. Melhem, T. Znati. Decoupling packet loss from blocking in Proactive Reservation-based Switching Networks. In Broadband Networks. San Jose, CA, 2004.

M. Elhaddad, R. Melhem, T. Znati, and D. Basak. Traffic shaping and scheduling in OBS-based IP/WDM backbones. In OPTICOMM. Dallas, TX, 2003.

M. Elhaddad. Traffic allocation in multipath IP/MPLS networks. MS Thesis. North Carolina State University, 2001.

Technical skills

Probabilistic performance modeling and analysis.

Writing simulators, experiment design, and statistical data analysis.

Extending the network simulator ns-2. 

Programming in C++, Java, Tcl, Perl, Awk, Mathematica and Matlab.

Relevant advanced coursework

Theory of performance modeling, CMU

Approximation algorithms, Pitt

Internet Protocols, NCSU

Multimedia networking, NCSU

Research experience

2002-present Research Assistant, University of Pittsburgh. 

Ph.D. Research. Profs. Rami Melhem and Taieb Znati, advisors.

I am investigating the performance patterns arising in statistically shared high-speed data networks when buffers are scarce—for example, the congestive collapse problem, and the bias against connections traversing a large number of highly loaded links. The goal is to limit the space of admissible resource allocation schemes, and to produce a transmission control protocols that ensures efficient bandwidth sharing and supports statistical bandwidth guarantees. 

The motivation for studying buffer-constrained networks is two-fold. First, limiting the buffer size in a statistically multiplexed network is desirable from the point of view of delay-sensitive applications such as VoIP and interactive video.  Because current end-to-end flow control protocols, such as TCP, use loss as congestion indicators, they require large link buffers to ensure efficient network utilization. Second, buffer constraints are inherent in photonic packet switches. In the absence of a transmission control protocol that ensures efficiency and supports guarantees, limited buffering is seen as one of the major obstacles facing this technology. 
Based on our findings, we proposed a reservation-based time-slotted transmission control protocol (please see publications section above).  Our recent work involved characterizing the worst-case blocking performance by modeling the network under the proposed protocol as a queuing network with batch reservations. Analysis revealed an exciting property of our protocol and of blocking networks in general: batching of transmission requests covering a future interval of time can significantly improve blocking especially for connections traversing a large number of bottlenecks.

2000-2001
Research Assistant, North Carolina State University.

M.S. Research. Profs. Munindar Singh and Injong Rhee, advisors. 

Studied the effects of multipath forwarding on the throughput of TCP connections. We postulated that the desired equilibrium distribution of bandwidth is one where every flow acquires a fair share on every path connecting its ingress and egress routers. We have shown that this equilibrium is achievable when the load of individual connection is balanced based on the TCP-fair share along the candidate paths, and the ingress—egress traffic aggregates are isolated. 
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