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1 Project proposal

The main goal of this project is to investigate the network flow allocation (routing) problem,
and devise a practical algorithm for its solution. Particularly, we plan to investigate the
trade-off between the algorithm’s optimality and its implementability; therefore, obtaining
an ε-suboptimal solution would be sufficient, if this will speed-up convergence or simplify
the overall algorithm. This problem was brought to our attention during a meeting with
Prof. McKeown and his Ph.D. student Yashar Ganjali. Initial project research will include
a survey of the previous work performed by Yashar [Gan04].
In [GK98], several network flow allocation and fractional packing problems, including

maximum multi-commodity flow, spreading metrics, maximum concurrent flow, and max-
imum cost-bounded concurrent flow, are solved using a dual problem formulation of their
corresponding linear cost primal problems. First, we plan to examine the extension of the
techniques described in the paper to general convex cost functions, such as the ones described
in [Gan04]. Furthermore, we will look at different cost functions for optimizing performance,
beginning with the classic cost function of average delay for M/M/1 queues,

Di(fi) =
fi

Ci − fi

,

where fi is the link utilization and Ci is the capacity of the network link i. Since network
traffic in the Internet is known not to be Poisson, this M/M/1 assumption is not ideal. Thus,
we will also examine different formulations for delay, link utilization, and other metrics which
are representative of network performance. Specifically, min-max cost functions and piece-
wise linear approximations to more complex cost functions will be examined, in order to find
ε-optimal solutions with faster convergence.
Thus, through extension of the above method, we hope to gain some additional insight

into possible routing and flow allocation strategies that are distributed, dynamic, imple-
mentable (computationally), and optimal in some system performance metric, e.g., mini-
mizes average queue lengths in the network. We hope to achieve and prove a performance
gain over many current routing algorithms which are based on heuristics and usually do
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not have satisfactory performance as measured by metrics such as the QoS, routing delay,
maximum link utilization, convergence time after failures, etc.

2 Project schedule

• (1 week) literature survey (Almir & Primoz)

• (2 weeks) generalization of methods(flow cost functions, etc.) (Almir & Primoz)

• (2 weeks) algorithm development (Almir)

• (2 weeks) analysis and results (Primoz)

3 Related readings

A general reference for data network topics is the book by Bertsekas and Gallager [BG91].
Optimal network flow problem and convex optimization topics are treated in Boyd and
Vandeberghe [BV03]. Other general reference for mathematical programming is [Ber99].
Adaptive routing and congestion control in data-communication networks are addressed

in [AA03]. Duality model of TCP and algorithms for rate control are described in [Low00].
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