Improving Transformation Search In BEN

Darla Condratov | Supervised by Sebastijan Dumancic and Dekel Zak

contact: D.Condratov@student.tudelft.n|

1. IntrOduCtion 3. MethOdOlOgy 4. Re SUltS ‘Search-Space Reduction Is Task-Dependent, Not Uniform (d = 4)
105,745 (2 t_?slfs)
’ PrOg ra m.syntheSIS .:> prOblem of rathOrmatiOn SE€d rCh infraStrUCtu re. Grammar Pruning Reduces Search Space Across Depths 100,000 |
automatic generanorj of programs o %Y m without rammar pruning _84.5% o | e @ vy
based on a specification » Transformation search step from BEN in Julia using the : | | gremmar prunng :
Herb libra ry % 100,000 - % L Bhaskel _,,,..2%53923/0“
- The Abstraction and Reasoning E 2 o
Corpus (ARC) => infer rule from a » Added 2 extra primitives for grid size change . § 1000 I
few examples (difficult) -
» Breadth-first exhaustive enumeration over 13 primitives ; E seszatae
S 1,000 - $ o
> > » Color, move, shape and resize parameters added 3 _ i o fe
. < ,0007 -
dynamically to the grammar 100- - _p - -
B Searc?:depth ) 1 isgfif'?g"aﬁ,g
. Without with
H:>. HQ 9 « Sends all viable programs to the concept learner grammear pruning grammer pruning
Rules contribute uneqgually:
Optimizations » Consistent with the grammar space and how strict the rules are
« BEN (Divide, Align and Conqguer)
=> program synthesis system for  Prune the grammar based on the similarities before the
A RC . Average candidate programs evaluated
Sed rCh beg NS (non-timeout tasks, depth d=4) Task outcomes across 400 tasks

Transformation search in BEN: « Pruning rules for 11/13 primitives —=430.708.53 Improved

“* Finds programs that transform

INput In output
matched pair full grammar pruned grammar

Candidates evaluated

e 4 ) . - ——
< Grammar with 11 primitives input ]_[ output] R | S oo LR
114,993.66

N " move | [ complement ) move [ complement | ) Baseline
. : : f same color ) ) ~ : . p = g
% Uses exhaustive enumeration § ) shape resize shape resize

same position ) \ /) / \ / : | . . . : . ; :
) 4 | \ ( =5 ) 4 — ) cro Baseline Improved 50 100 150 200 250 300 350
>cale crop P Number of tasks (total = 400)

different shape

o . .
*» Space grows exponentially with —— g B coved

e : : \
d apt h different size L ] ) L )1 )
p X J p - - p - B Transformation search timed out
" rotationally symmetric ] rotate denoise rotate denoise | Failed or timed out elsewhere in pipeline

mirror symmetric ) —— (* miror mirror « The correct programs are not pruned

inner unchanged

2. Research Question pivel count matches

same grid size

How can we better find the necessary \ _ .
transformation programs? 5. Conclusion and Future Work

* Pruning substantially reduces search space
 Can grammar pruning make the | forbidden « Effect grows with depth
transformation search more
efficient? « Why the regression in solve rate?
» More pruning rules and/or primitives




	Slide 1

