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REFINED TYPED GP LASIGE,,..,

SMT-based Program Synthesis

Fitness Function via
Property-Based Testing

def f(i:Int, j:Int) -> kiInt | k > I+j and isPrime(k) {
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PROGRAM SYNTHESIS & GP

excellence

e \We are using GP for Non-Deterministic and
unmodeled Program Synthesis

e We are using Liquid Program Synthesis for
Improving GP




TREE INITIALIZATION G} =

excellence

[ {z:Integer where z > 10} J
el e2 _
(t) == 1 application d=2
| X
|0 (n)
. y:Integer) -> {z:Integer
| if (1) then () else (1) L iere 2= 0 Integer
e3 e4 _
application d=1
(x:Integer) -> (y:Integer) ->
{z:Integer where z > 10} Integer (+ )2 >10 J
x:TeT + d=0
reTS x (STGE-Syn-Var) variable
TrHU TrU—ST e THU e,
- (STGP-Syn-App)
F'eT 2 e1€2
_ Legend
fresh(x) Ix:Tre % U (STGP-Syn-Abs)
Svn-Ahs
TrT —U > Ax: Te y @ AST node Expected Type Expected condition

'C Ciéncias FC 1 - -
Ulisboo ¢ & Toomobogle




dddddddd
eeeeeeeeee

Practical limitation:

Population initialization
takes too long
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App App Var X Var Y \Var

Is Y of the right type?
Backtrack!




SEMANTIC FILTERING LASIGE,...
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def term_synthesis(ctx, type, d):
options = []

if ctx.has_lit_of_type(type):
options.aad(lit

if ctx.has _var_of_txgemEZ:

options.add(var)

ifd > 0:
options.add(app)
if type.is abstraction():

options.add(abs)

options.add(ifthenelse)

while options and has budget():
checkpoint()
try:
return follow rule(choice(options))
except NoBudget:
roliback()

raise NoBudget()
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Goal: To synthesize an initial population of 1000 elements of type:

{x:Int | x>0 && x<1000}

That is the same as:

{y:Intl 10 * y == 10000 }
{ZIntl 24z ==6}

 {XxiIntl (x>=21&& x < y)ll x< (2*10)ll x == (80/z)}
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AVERAGE DEPTH
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TREE DISTANCE LASIGE,,..,
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CONCLUSIONS

excellence

e Traditional population initialization using Liquid
Types is not efficient.

e Adapting the probabilities of grammar rules can
improve the initialization.

e Probabilities per-depth do not improve performance,
but improve diversity and increase average depth.

e Bias in the initial population must be evaluated after
the evaluation!
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