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http://www.cs.wisc.edu/condor/doc/livny-dissertation.pdf
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λ

µ

Expected # of customers  
is  1/(1-ρρρρ), where (ρ =  (ρ =  (ρ =  (ρ =  
λ/µ) λ/µ) λ/µ) λ/µ) is the utilization

When utilization is 80%,
you wait on the average 4 units 

for every unit of service
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When utilization is 80%,
you wait on the average 4 units 

for every unit of service

When utilization is 80%, 
25% of the time a customer is 

waiting for service while 
a server is idle
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Miron Livny, “ Study of Load Balancing Algorithms for 
Decentralized Distributed Processing Systems.”, 
Ph.D thesis,  July 1983.
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FLOPY ≠≠≠≠ (60*60*24*7*52)*FLOPS
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Executed on Condor pools at the University of Washington, 
University of Wisconsin and NASA. Controlled by DBC 
(Distributed Batch Controller). Execution log visualized by 
DEVise
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U of Washington U of Wisconsin NASA

Jobs per Pool
(5000 total)

Exec time
vs. 

Turn around

Time line
(6/5-6/9)
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The grid promises to fundamentally change the way we 
think about and use computing. This infrastructure will 
connect multiple regional and national computational 

grids, creating a universal source of pervasive 
and dependable computing power that 
supports dramatically new classes of applications. The 
Grid provides a clear vision of what computational 

grids are, why we need them, who will use them, and 
how they will be programmed. 

The Grid: Blueprint for a New 
Computing Infrastructure
Edited by Ian Foster and Carl Kesselman
July 1998, 701 pages.
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Introduction

“The term “the Grid” was coined in the mid 1990s to denote a proposed 

distributed computing infrastructure for advanced science and 
engineering [27].  Considerable progress has since been made on the 
construction of such an infrastructure (e.g., [10, 14, 36, 47]) but the term 
“Grid” has also been conflated, at least in popular perception, to embrace 
everything from advanced networking to artificial intelligence. One might 
wonder if the term has any real substance and meaning.  Is there really a 
distinct “Grid problem” and hence a need for new “Grid technologies”?  If so, 
what is the nature of these technologies and what is their domain of 
applicability?  While numerous groups have interest in Grid concepts and 
share, to a significant extent, a common vision of Grid architecture, we do not 
see consensus on the answers to these questions.”

“The Anatomy of the Grid - Enabling Scalable Virtual Organizations” Ian 
Foster, Carl Kesselman and Steven Tuecke 2001.
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Global Grid Forum (March 2001)

The Global Grid Forum (Global GF) is a community-initiated forum of individual 

researchers and practitioners working on distributed computing, or 

"grid" technologies. Global GF focuses on the promotion and development of 
Grid technologies and applications via the development and documentation of 
"best practices," implementation guidelines, and standards with an emphasis on 
rough consensus and running code.
Global GF efforts are also aimed at the development of a broadly based 
Integrated Grid Architecture that can serve to guide the research, development, 
and deployment activities of the emerging Grid communities. Defining such an 
architecture will advance the Grid agenda through the broad deployment and 
adoption of fundamental basic services and by sharing code among different 
applications with common requirements.

Wide-area distributed computing, or "grid" technologies, provide 
the foundation to a number of large scale efforts utilizing the global Internet to 
build distributed computing and communications infrastructures..
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Summary

“We have provided in this article a concise statement of the “Grid 

problem,” which we define as controlled resource 
sharing and coordinated resource use in 
dynamic, scalable virtual organizations. We 
have also presented both requirements and a framework for a Grid
architecture, identifying the principal functions required to enable 

sharing within VOs and defining key relationships among these 
different functions.”

“The Anatomy of the Grid - Enabling Scalable Virtual Organizations” Ian 
Foster, Carl Kesselman and Steven Tuecke 2001.
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