BACKGROUND: PROGRAM SYNTHESIS
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9RESEARCH QUESTIONS

MOTIVATION

1) The domain-specific language heavily influences the size of the search space
2) Thessize of the search space heavily influences the program synthesis time
3) Designing adomain-specific language is a complex optimisation problem

4) Genetic algorithms have proven to be useful for complex optimisation problems

QUESTIONS ekt

“Can we evolve a programming language to
speed up program synthesis?”

Research guestions

1. How can we translate a DSL into a chromosome?

2. How can we add composite predicates to a DSL?

3. How can we use genetic programming techniques to evolve a DSL?

4. How does a program synthesiser using an evolved DSL compare to one
using the standard DSL?

Research done by Philip Tempelman (

“Automatically finding a programin the
underlying programming language that
satisfies the user intent.”
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EVOLVING A LANGUAGE FOR PROGRAM SYNTHESIS TUDelft
©

“Uses biologically inspired operators to generate
high-quality solutions to optimisation problems by
evolving a population of chromosomes over many

generations”

METHODOLOGY: GENETIC ALGORITHM

CHROMOSOME

Domain-Specific Language. For example:
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eCONCLUSION

WHAT IS SHOWN

EVOLVED DOMAIN-SPECIFIC LANGUAGES
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© Evolved languages speed up program synthesis in each domain considerably

© Using evolved languages solved same number or more tasks

© Evolved languages all had less predicates than original counterparts

© Adding composite predicates to the language is not worth it, even when only evolving for
the 10% most complex tasks

© For domains robot and pixel it is not worth it to be able to create composite tokens

/MEnd, NotAtEnd, NotAtStart,
I Notletter, IsUppercase,
NotUpperca
NotNumber, Drop.
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eFUTURE WORK

SUGGESTIONS

o For some domains, some predicates are necessary (e.g. draw’ when the task s to draw).
These predicates should be harder to remove and easier to add, could be based on how often
predicates appear in successful programs.

© Some composite predicate types are never found in successful programs. Could consider to
include these types in chromosomes, because they might be useless and they contribute very

‘Average program length heavily to search space size.
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