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INTRODUCTION

Figure 1 – System overview

A communication network can be seen as a system reflecting the goals of
it’s stakeholders - the operator and the users.
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Key problem in network management:
• Allocation of resources which satisfies some objective.
• Typically follows either user goals or operator's goal.
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• In this work, we aim for an objective involving both aspects.
• Our objective involves profit and utility, where these are a function of user
data rates.
• We use a utility function to represent the value received by the user
from the network.
• Utility function also carries the information about the price a user is willing
to pay and about its demand.

OBJECTIVE:
Given a profit constraint, how should we set prices to drive users into
choosing such demand which maximises total user utility and while
achieving the prescribed profit?

SYSTEM OVERVIEW

4. Operator can balance between profit and total utility, knowing that for a
given profit, the total utility is maximised.
The total value provided by the network is maximised and the
operator's profit constraint satisfied.

PROFIT

Objective: Maximise total
utility of 3 flows subject to
Equivalent to:
Maximise
subject to

1. Operator running the proposed algorithm sets link prices in the
network.

3. This demand generates revenue for the operator, but also some
packet loss which diminishes the revenue.

LOSS

ILLUSTRATIVE EXAMPLE

(Also see Figure 1 top right)

2. User, according to their individual utility functions, choose data rate
which maximises their surplus.
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NUMERICAL EXAMPLE

PROBLEM FORMULATION
Maximise total utility subject to a minimum profit constraint:

Demand
Profit is given by:

Packet loss in buffers: reduces profit.
Price: controls demand.

max surplus

Price pi controls demand fi – user maximises surplus:

Chosen
demand

Price·Demand
Utility

Profit constraint

CONCLUSION AND FUTURE WORK
We presented a method for controlling the trade-off between utility and
profit in a loss network. The proposed algorithm allows the operator to
maximise the total value provided to the users while achieving a given
profit. This work is a step towards combining users’ and operator’s interest.
Our current work tackles joint routing and bandwidth allocation, nonconcave utility functions and application to inter-domain scenarios.
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Maximisation (NUM).
• Benefits from distributed calculation.
• Artificially scale link capacity constraints of NUM problem by vector k.

SUPPORT The work of D. Mayer was supported by the UK Engineering and Physical Sciences Research Council under Grant GR/S52360/01.

