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How to not use Lists (Java)

Listing 1: Running Example - for loop calculating the sum of all val-
ues in a list of positive integers
int x = 0;
List <Integer > a = listOfPositiveInt ();
for (int i = 1; i < a.size (); i++) {

x += a.get(i);
}
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Introduction I

Code
void main () {

int i,
n,
now ,
prev ,
next;

while (i
< n){
if (i

==
0 )
...

}
}

GI Truffle Graal

Coco/R Optimize Compile

Figure: Code Interpretation and Compilation with GP (Truffle and Graal
images from [1])
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Introduction II

Optimizing Code for the Compiler

– Use Abstract Syntax Tree (AST)
– Keep semantic (in - out)
– Alter syntax (nodes)
– Language specific
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Introduction III

Possible Applications

– Runtime optimization of (unforseen) bottlenecks
– Write generalized code - specialize automatically

– Increase runtime performance
– Decrease memory usage
– Reduce energy footprint
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Background I

Graal [2, 3, 4]

– Just-in-time (JIT) compiler
– Agressive optimizations
– Part of OpenJDK
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Background II

Truffle [5, 1]

– Interpreter based on AST
– Generalized and Spezialized AST - Nodes
– Self optimizing by AST-Rewriting
– Can run any Guest Language on the JVM
– Python, Ruby, JavaScript, ...
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Background III

Genetic Improvement

– Search Based Machinelearning - Primarily Genetic Programming
– Breeding Solutions with small changes towards a goal
– != Superoptimization (usually Brute Force or Random Search)
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Optimization Process

Code
void main () {

int i,
n,
now ,
prev ,
next;

while (i
< n){
if (i

==
0 )
...

}
}

GP Patterns

Code
void main () {

int i,
n,
now ,
prev ,
next;

while (i
< n){
if (i

==
0 )
...

}
}

Patterns Truffle Graal

Offline

Online

Coco/R Optimize Compile

Coco/R Discover

Figure: Offline Pattern Discovery and Online Optimization
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