Workshop on Grand Challenges on Software Engineering.
Sheffield, September 22nd, 2004.
Location: Room G22 *, Regent Court, University of Sheffield.
Timetable:
11.00. Welcome and coffee.
11.15. The Grand Challenge Framework: what we have to do to develop a Grand Challenge
proposal.
11.45. Identifying themes and forming discussion groups.
We need to think about specific targets that provide both a long term target to work towards and
which encompass the interests and issues that we think are key for software engineering.
Please let me know of any suggestions. One area is the development of Program It Yourself
environments as suggested in my earlier email (perhaps a type of program generator generator).
Other ideas are sought.
12.45. Buffet Lunch.
1.30. Further discussions on themes.
2.30. Report back from discussion groups.
3.30. Tea and discussion on where do we take any proposals from here.
4.30. End.
* If there are more attendees than currently expected we may have to move to a bigger room. I will try to let people
know about this.

The questions we must answer:
Is it driven by curiosity about the foundations, nature, or limits of basic Science?
Are there clear criteria for the success or failure of the project after fifteen years?
Does it promise a revolutionary shift in the accepted paradigm of thinking or practice?
Does it avoid duplicating evolutionary development of commercial products?
Will its promotion as a Grand Challenge contribute to the progress of Science?
Does it have the enthusiastic support of the established scientific communities?
Does it appeal to the imagination of the general public?
What kind of longterm benefits to science, industry, or society may be expected?
Does it have international scope?
How does the project split into subtasks or subphases, with identifiable goals and criteria?
What calls does it make for collaboration of research teams with diverse skills?
How can it be promoted by competition between teams with diverse approaches?
When was it first proposed as a challenge? Why has it been so difficult so far?
Why is it now expected to be feasible in a ten to fifteenyear timescale?
What are the first steps?
What are the most likely reasons for failure?

Some notes on the Grand Challenge programme.
See also the Grand Challenge site: http://www.nesc.ac.uk/esi/events/Grand_Challenges/
In particular see the Evolving Dependable Systems statement at
http://www.nesc.ac.uk/esi/events/Grand_Challenges/proposal/des.pdf
CRITERIA OF MATURITY FOR A GRAND CHALLENGE (2002)
The chief purpose of the formulation and promulgation of a grand challenge is the advancement of
science. A grand challenge represents a commitment by a significant scientific community to work
together towards a common goal, agreed to be valuable and achievable within a predicted timescale.
The challenge is formulated by the scientists themselves as a focus for the research that they wish to
pursue in any case. It is independent of any political initiatives or prior allocation of special
funding. It may involve a thousand manyears of research effort, drawn from many countries and
spread over ten years or more. The main barrier to its faster progress is often the shortage of
dedicated scientists of the right calibre and speciality. An opportunity for a grand challenge arises
only rarely in the history of science, when a branch of study first reaches an adequate level of
maturity to predict and plan the direction of future progress.
The purpose of the list given below is to clarify the criteria of maturity as applied to a proposed
scientific challenge. The suggested criteria concentrate on those aspects that contribute towards the
primary goal of a grand challenge, which is the advancement of science. It is this that distinguishes
a grand challenge from the many other worthy kinds of challenge, formulated to contribute to
economic, political, military or other goals of society. No challenge, however grand or feasible or
otherwise desirable, should be expected to meet all the criteria. The order of the criteria is not
significant.
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It arises from scientific curiosity about the foundation, the nature or the limits of a scientific
discipline.
It gives scope for engineering ambition to build something that has never been seen before.
It will be obvious how far and when the challenge has been met (or not).
It has enthusiastic support from (almost) the entire research community, even those who do
not participate and do not benefit from it.
It has international scope: participation would increase the research profile of a nation.
It is generally comprehensible, and captures the imagination of the general public, as well as
the esteem of scientists in other disciplines.
It was formulated long ago, and still stands.
It promises to go beyond what is initially possible, and requires development of
understanding, techniques and tools unknown at the start of the project.
It calls for planned cooperation among identified research teams and communities.
It encourages and benefits from competition among individuals and teams, with clear criteria
on who is winning, or who has won.
It decomposes into identified intermediate research goals, whose achievement brings
scientific or economic benefit, even if the project as a whole fails.
It will lead to radical paradigm shift, breaking free from the dead hand of legacy.
It is not likely to be met simply from commercially motivated evolutionary advance.

THE GRANDNESS OF A GRAND CHALLENGE
The tradition of Grand Challenges is common in many branches of Science. If you want to know

whether a challenge qualifies for the title 'G
rand', com
pare it with
Put a man on the moon within ten years
(accomplished, 1960s)
Cure cancer within in ten years
(failed, 1970s)
Prove Fermat'slast theorem
(accomplished)
Map the Human Genome
(accomplished)
Map the Human Proteome
(too difficult for now)
Find the Higgs boson
(under investigation)
Find Gravity waves
(under investigation)
Unify the four forces of Physics
(under investigation)
Complete Hilbert'
s programme for mathematical
(almost complete)
logic
In Computer Science, the following are listed not as recommendations but as examples that may be
familiar from the past.
Prove that P is not equal to NP
The Turing test
The verifying compiler
A championship chess program
A GO program at professional standard
Automatic translation from Russian to English
A mathematical model of the evolution of the web
A wearable computer serving as a guide dog for the blind

(open)
(inactive)
(abandoned, 1970s)
(completed)
(too difficult)
(failed, 1960s)
(new)
(new)

These challenges are motivated primarily by scientific curiosity about the ultimate scope and
limitations of computers, or by engineering ambition to construct something that has never been
built before. This is a criterion which distinguishes a grand challenge from the many other
challenges that have been proposed and accepted by computer scientists, ones that are motivated
primarily by goals that have been set by society, often economic, political, or military goals. The
adoption and promotion of a grand challenge is not intended to compete with this more familiar
kind of challenge.

