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1. Background

Inductive Program Synthesis
Robot Domain
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ASCII Art Domain

String Domain

“Genetic Algorithm™ — 7GA”
Brute

« Best-first search

» Stuck in local optima
VanillaGP

+ Genetic Algorithm
Selection

1%

Crossover
[a1]a2les]aalas| x |G1|G2|G3 ca|as

[c1]a2]as)as]as IGlIGZ]GSIG4IG5|

Mutation

|G1IG2IG3IG4IG5I - |G1|G2|G3E4IG5|

+ Created to circumvent local optima
« Outperforms Brute on 1/3 domains

2. Research question

Are there alternatives for the components

of VanillaGP that will allow it to solve a

higher percentage of tasks within the given

domains during the same time frame?

3. VanillaGP Implementations

Selection:
Stochastic Universal Sampling (SUS)

Crossover:
One-Point Crossover
pPifai]az]es]eafas] c1|cifas|as]
- c2[ai]ez]az]ca]as]cs]
N-Point Crossover
p1|ci]ez|as|a4]as|as 5 cileife2]ez]a4]as]cs)

pz2|a1faz|as]c4|

p2[cilc2fes|afas]es]  c2|ei]cs|ca|ce|as|as

Mutation:
Classical Mutation
|e1fe2|as|as|as| — [a1]az|as]ca]es|

Uniform Mutation by Addition and Deletion
[c1]c2las]ca]as] — [e1] |az|as|as] as|

G1ja2jes] |

4. Selection

Roulette Wheel Selection

®

Lexicase

Down-Sampled Lexicase (DSLS)
Combined Lexicase
Tournament

Truncation

5. Crossover

Two-Point
prifaic2faslaales] c1laijas]as|
-
p2|ailez]asjad) c2[a1]ez]az]as]|aded
Uniform
prifcifcofesfeafes]  c1[aifaz]as]ad]es|
-
p2|an]az]asfad c2a1]az|asfea]as)
Queen Bee
9,
Three Parent (TPC)
P1[e1|azes]adfas]as)
P2|ailez]as|adlas] — clai|ez]as|as]as|
P3[e1]ez]asfed)
Multiple Parent
E@EEE
P2 |a1|az]es]a4fas|ae|

raferfcalosfodfes]  — cfeifezfosfadlcd
pa[c1fozos]od]
ps[arfaz]as]od]
Random
ei[ldedee
pe[cifezlos]od

6. Mutation
One Mutation Per Solution (OMPS)
[c1]c2]as]cd]as| — [ai1lazlas|as]as)

Altered OMPS (AOMPS)
[e1]e2]as]as]as| — |a1|az|as]|as|as] |

c|asladaz]aslaq

Interchanging Mutation
[c1]a2]as|aalas| — |ailas|as]c4]az]

Scramble Mutation
|e1]|e2|as|as]as]|as| — |c1|as|a2]as|as|cs)

Reversing Mutation
|ei]e2]es]a4]as|cs] — |ai|as|aslas|az|as]
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7. Combinations

Many combinations, most did not

perform significantly better

» Main limitation is lack of loops in
programs

One more alternative, AOMPS with

more loops

ASCII Art Domain Robot Domain

Tasks Solved (%)

40

Tasks Solved (%)
g

20

« Performs much better

+ DSLS, TPC, Loops AOMPS
 Robot domain
« ASCII Art domain

+ SUS, One-Point, Loops AOMPS
« String domain

8. Conclusions

Answer to research question: Yes

Best performance on domains:
+ Robot: 100%

« ASCII Art: 24%

» String: 50%

Biggest limitations on performance:

 Max Iterations
« Time-out
+ Lack of Loops




