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In the compiler world, many graph-
based algorithms are used for data-flow
analysis and code optimization

Most of the heuristics designed to solve
the data-flow analysis and code
optimization problems are focused on
specific architectures and application
domains

In this work, we are trying to develop
an automated method for creating
optimal heuristics using Inductive
Program Synthesis

Given a program representation and a
specification of an optimization task as
input, generate an algorithm for that

optimization that maximizes
performance
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Background

This work focuses on the

graph transformation algorithms

(i) Splitting and coalescing of the SSA

Live Range Graph
(ii)) Coloring of the interference graph
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* Input Generator: generates random SSA Graphs with different Live

Ranges

e GTL: a language to express graph transformations for Live Range
analysis and graph coloring; for this study, only the split operation is

used

* Program Generator: generates random programs from GTL

* |nterpreter: interprets programs written in GTL

Graph Transformation Language
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SSA graph + Live
Range Generator
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Red edges = Control-flow
Black edges = Live Range

Splitting program
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Input graph
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Simulation of Live Range Splitting
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Selection

Genetic Algorithm for Optimal Splitting

register
allocation problem which employs two

* We use genetic algorithms to produce a graph transformation
algorithm that minimizes the amount of spill code in an input graph
* Cross-over, mutation, and roulette selection are applied to genomes

which consist of a sequence of split operations

* The fitness score is evaluated to evolve the initial batch of genomes to
the optimal solution

Conclusion and Future Work

* Inductive Program Synthesis can be a viable solution to challenging
problems in the compiler domain
 The structure of the input Live Range graph can have a significant
Impact on convergence time
 Due to the time-intensive nature of the Genetic Algorithm, we are
considering the replacement of the Genetic Algorithm with more
sophisticated techniques such as the Multi-Armed Bandit
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