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Introduction
Problem: Existing agent experience reuse methods insert historical trajectories or natural language guidance 

into LLM prompts, which may introduce irrelevant details or miss key procedural steps.

Goal: Introduce a tree structure to organize historical experience and refine a generalizable MetaFlow 

through layer-by-layer abstraction for efficient task matching and reuse.

Core Idea: Define an executable MetaFlow structure, train a MetaFlowGen generator with verifiable reward 

signals, and build an experience tree using a hierarchical merging algorithm for efficient task reuse.
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Methodology

• The input to MetaFlowGen consists of task descriptions, MetaFlow, and tool descriptions for two samples, 

while the output is the MetaFlow and meta-task.

• This approach uses reinforcement learning to train the MetaFlowGen.

The training process is divided into two stages:

• SFT cold-start using data obtained from rejection sampling.

• GRPO directly optimizes the model's reward.

The reward for each sample is the weighted sum of correctness (correct) and efficiency (Efficiency) 

rewards.
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Methodology

• To improve inference efficiency, this approach first inductively organizes historical data into an 

experience tree. Inspired by hierarchical clustering, we iteratively merge the two most similar nodes and 

remove low-quality nodes until a complete tree structure is formed.

• During inference, starting from the root node, the deepest node capable of solving the task is identified, 

and the corresponding MetaFlow is instantiated.
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• On AppWorld, MetaFlow's TGC improvement is 33.1% and 31.6%, outperforming all baseline methods.

• On WorkBench, MetaFlow improves accuracy by an average of 6.16% and reduces side effects by 4.13%, 

outperforming all baseline methods.

Experiments
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