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ee--Science and the GridScience and the Grid

Data-intensive sciences: particle 
physics, genomics, Earth satellite 
monitoring.
Distributed, high-performance 
computing; high-bandwidth 
communications.
Need for rapid assembly and re-
assembly of Grid applications.



11/02/2003 4

Typical Grid ApplicationTypical Grid Application
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Data TransformationData Transformation

Process 1 Process 2Data 
transformation
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Deductive SynthesisDeductive Synthesis

Specification:

Proof

Constructive 
Deduction

Program: f

Extraction

),(.. outputinputsspecoutputinputs ∃∀

))(,(. inputsfinputsspecinputs∀
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Application to Grid AssemblyApplication to Grid Assembly

Specify each Grid service.
Specify Grid application required.
Prove specification in constructive 
logic.
Extract required Grid application 
from constructive proof.
Possibility of user interaction.
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Application to Grid ReApplication to Grid Re--AssemblyAssembly

Grid application breaks in service...
…because key Grid service fails.
Reprove (possibly modified) 
specification in real time from 
available services.
Possibility to use analogy from 
original proof for total automation.
Extract revised application.
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Simple ExampleSimple Example

))(,(. 11 inputfinputspecinput∀Process 1

Process 2 ))(,(. 22 inputfinputspecinput∀

User specification:
),()^,(... 21 outputxspecxinputspecoutputxinput ∃∃∀

Extracted program: ))((. 12 xffxλ
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ConclusionConclusion

Deductive synthesis uses constructive 
proof to assemble complex objects.
e-Science requires rapid assembly and re-
assembly of Grid applications from Grid 
services.
Deductive synthesis can be applied to 
these tasks.
Need to explore appropriate formalisms 
for specification.
Need to explore automation of proofs.


