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Abstract

The operation of a distributed computing system such as Internet can be viewed

as a resource allocation problem, and thereby becomes amenable to analysis using

the techniques of mathematical economics. We define a general distributed

computing system and translate that setup into a model of an economy. In this

model, the preferences of users are taken as primitives, and processing units (PU)

are viewed as productive firms with input queues. Each PU charges a rental price

for its services. In order to avoid the difficulties associated with modelling discrete

choices of users over the set of possible programs, we assume that a user benefits

Log in

Menu Search Cart

Home  New Directions in Computational Economics  Chapter

A General Economic Equilibrium Model of
Distributed Computing
Chapter

pp 175–189 Cite this chapter

New Directions in Computational
Economics

Your privacy, your choice

We use essential cookies to make sure the site can function. We, and our 95 partners , also

use optional cookies and similar technologies for advertising, personalisation of content,

usage analysis, and social media.

By accepting optional cookies, you consent to allowing us and our partners to store and

access personal data on your device, such as browsing behaviour and unique identifiers.

Some third parties are outside of the European Economic Area, with varying standards of

data protection. See our privacy policy for more information on the use of your personal

data. Your consent choices apply to springer.com and applicable subdomains.

You can find further information, and change your preferences via 'Manage preferences'. 

You can also change your preferences or withdraw consent at any time via 'Your privacy

choices', found in the footer of every page.

We use cookies and similar technologies for the following purposes:

Store and/or access information on a device

Personalised advertising and content, advertising and content measurement,

audience research and services development

Accept all cookies

Reject optional cookies

Manage preferences

https://www.springer.com/series/5593
http://citations.springer.com/item?doi=10.1007/978-94-011-0770-9_9
https://link.springer.com/
https://idp.springer.com/auth/personal/springernature?redirect_uri=https://link.springer.com/chapter/10.1007/978-94-011-0770-9_9
https://order.springer.com/public/cart
https://link.springer.com/
https://link.springer.com/book/10.1007/978-94-011-0770-9
https://link.springer.com/book/10.1007/978-94-011-0770-9
https://link.springer.com/privacystatement


depend on the average flow of services and that user choices can be modeled as a

stochastic arrival process. This representation may be a more realistic model of a

group of users than the more straightforward discrete choice model. Within the

context of this model, we characterize optimal system allocations, and prove the

existence of stochastic equilibrium rental prices such that total expected demand

does not exceed optimal system capacity utilization. The profit measures for each

PU can be used to guide the evolution of the distributed computing system. We

also propose a tatonnement process for guiding the system towards equilibrium.

Since only limited general convergence theorems are available, we propose

simulation testing of the dynamic properties. Future research will explore the

performance of the pricing mechanism in experimental environments and

eventually in actual usage.

This research was funded in part by the National Science Foundation #IRI-

9005969, but does not necessary reflect the views of the NSR
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