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What is a DIMACS Challenge?

“ The DIMACS Implementation Challenges address questions of
determining realistic algorithm performance where worst case analysis is
overly pessimistic and probabilistic models are too unrealistic:
experimentation can provide guides to realistic algorithm performance
where analysis fails. Experimentation also brings algorithmic questions
closer to the original problems that motivated theoretical work. It also
tests many assumptions about implementation methods and data
structures. It provides an opportunity to develop and test problem
instances, instance generators, and other methods of testing and
comparing performance of algorithms. And it is a step in technology
transfer by providing leading edge implementations of algorithms for
others to adapt. ”

In short, a Challenge is a challenge to see how well our theory works
computationally.
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The Nine Challenges

No. Name Year Volume Organizers

1 Network Flows and
Matching

1991 1993 Johnson and C. Mc-
Geoch

2 NP Hard Problems 1993 1996 Trick
3 Parallel Computation 1994 1997 Bhatt
4 Computational Biol-

ogy
1995 Vingron

5 Priority Queues, Dic-
tionaries, and Multidi-
mensional Point Sets

1996 2002 C. McGeoch

6 Near Neighbor
Searches

1998 2002 Goldwasser

7 Semidefinite Opti-
mization

2000 Pataki

8 Traveling Salesman
Problem

2001 Johnson, L. McGeoch,
Glover, Rego

9 Shortest Path 2006 2009 Demetrescu, Gold-
berg, and Johnson



Challenge Outline

Get a Committee (and a Coordinator)

Problem Definition

Start advertising/get mailing list

Instance Format Standardization

Instance Library

Solution Verification code

Workshop

Conference Volume

Takes about a year or more from start to the Workshop; Volumes have
taken a couple of years
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What Do We Gain from a Challenge?

We learn about algorithms: Tabu Search doesn’t compete with
simulated annealing for clique and coloring.

We learn about instances: All practical graph coloring instances are
easy: they have a large, obvious clique!

We get conjectures about random instances: All random satisfiability
instances are easy, except for a very narrow range of parameters
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What Artifacts Do We Get from a Challenge?

We get a file format. The Famous DIMACS Network Format

We get a library of instances.

We get useable, distributable code. benchmark graph coloring code
continues to live on

We get a literature review.
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Important?

How to measure? Workshops have always attracted reasonable numbers.

File formats and instances are useful 15 years later.

Can form the basis for continuing activities: Johnson, Mehrotra and I
continue to encourage work on graph coloring.
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Conference volumes are well cited. Google scholar count for the 2nd
computational challenge: 546 (easily Trick’s best, even hits the top 10
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Individual Papers Are Well Cited
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Using Web 2.0 for the Challenges

Much easier to communicate now even compared to 10 years ago (Web
1.0). We can have

Blog to keep participants up to date

Wiki for creating literature review

Twitter updates on new results and mini-challenges

Facebook pages to keep track of all of our fans

Specialized systems to keep track of and verify (!) results

A more distributed coordinating team
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Conclusions and Call for Action!

The Computational Challenges have been a tremendous gift from
DIMACS to the world of discrete mathematics and computer science.

All the coordinators and committees deserve thanks for the hard work
they put into the Challenges.

The artifacts from the past Challenges continue to be useful and valuable.

Technology is making Challenges easier to do all the time.

There is still much to do in defining how computational work in our field
should be done, reported, and evaluated

WE NEED MORE CHALLENGES!
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