Anytime Program
Synthesis for the BEN
ARC Solver

1. Background
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Program synthesis can be framed as a search problem. Large
search spaces require efficient algorithms to make synthesis
feasible. One proposed approach is Divide, Align and Conquer
(DA&C). DA&C-based solvers are predominantly greedy in their
decision-making, and the role of backtracking in this context has
largely not yet been explored.
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¢ Abstraction and Reasoning Corpus (ARC)
o Grid-based transformation tasks
o Defined by input-output examples.
o Challenging for Al

¢ Divide, Align, and Conquer (DA&C)

o Divide: Split input/output

o Align: Match corresponding objects

o Conquer: Synthesize transformations

¢ BEN solver: DA&C solver. Structured synthesis pipeline. Allows limited backtracking in case of

critical failures.

2.Research Question

¢ Conflict-Driven Clause
Learning (CDCL) in related I
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metrics to improve the .
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¢ Idea: Use internal solver
choices. o

e Problem: What part of the -W

solver suffers the most from
poor choices?

¢ Research Question: To what extent can internal solver metrics be used to guide retriggerable

transformation search within the BEN pipeline?
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¢ Anytime Transformation Refinement: From a one-shot exhaustive search into
a resumable, anytime refinement process. Store intermediate search states
and incrementally improve transformations.

¢ Weighted Round-Robin Scheduling: The scheduler dynamically allocates
refinement budgets across correspondences. It prioritizes high-ranking
correspondences while preserving exploration in lower ranks.

¢ Heuristic-Driven Retriggering: Threshold-based metrics evaluate
transformation quality at the end of each refinement cycle. Retriggers if the
current result shows excessive overfitting or high structural complexity.

¢ Adaptive Search Focus: This approach shifts the synthesis objective from simply
finding any valid program to progressively improving the generality of
transformations.
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Final Concept Learning
and Test Prediction

¢ Adaptive Synthesis: Reformulated transformation synthesis for the BEN solver into a resumable, anytime
search process with dynamically allocated computation. Altered search distribution.

¢ Performance Impact: Does not increase the aggregate solve rate on the ARC benchmark. Reduces the
number of explored candidate transformations and enables the solver to discover more unique solutions.

¢ Key Insight: Transformation synthesis is likely not the primary bottleneck in the current BEN architecture,
pointing toward earlier pipeline stages, as key areas for future improvement.
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