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Function calling significantly enhances the capability of AI Agents
• Access up-to-date information.
• Perform complex computations.
• Utilize third-party services.

Current tool-augmented LLMs primarily focus on simple function 
calling with limited diversity and complexity
• Single-turn function calling: Restrict dependent or multi-turn 

interactions.
• Limited generalization ability to new APIs: Reduce adaptability and 

scalability.

Motivation

• We propose a novel automated data pipeline for function calls, 
ToolACE. To our knowledge, this is the first work to highlight the 
benefits of synthesizing diverse APIs to improve the generalization of 
function calls. 

Conclusion

• We fine-tune the open-source LLaMA-3.1-8B-Instruct with ToolACE
data, referred to as ToolACE-8B.

• ToolACE achieves state-of-the-art performance, comparable to the 
latest GPT-4 models.

• In-Depth Analysis
• Study on various backbone LLMs: Fine-tuning with ToolACE data 

yields substantial performance gains.
• Study on general capabilities: Compared to the raw LLaMA-3.1-8B-

Instruct, ToolACE-8B demonstrates negligible performance 
degradation on general benchmarks while achieving significant 
enhancements in function calling

Experiments

• Evolutionary Diversity: Expose LLMs to a wide range of APIs and 
scenarios.

• Self-Guided Complexity: Generate sufficiently complex dialogues that 
align with the model's capabilities.

• Refined Accuracy: Ensure data quality through a combination of 
rule-based and model-driven Verification.

ToolACE Data Generation Pipeline

Tool Self-Evolution Synthesis
• Speciation: Extract API functionalities from pretraining data and 

construct a context tree.
• Adaptation: Sample subtrees to assign unique functionalities to each 

API.
• Evolution: Apply diversity indicators (adding new functionalities or 

parameters) to generate new APIs.

Self-Guided Dialog Generation
• Multi-Agent Dialog Generation: 

• Simulate interactions among user, assistant, and tool agents.
• Generate four types of function calling dialogs.

• Data Complexity Evaluation
• Self-evaluate the data complexity and adjust the generation 

process accordingly

Dual-Layer Data Verification
• Rule Verification Layer: Ensure the data strictly adheres to the 

predefined syntactic and structural requirements
• Model Verification Layer: Incorporate LLMs to filter out data with 

hallucinations or inconsistencies.

• We develop a self-guided complication strategy to 
generate various types of function-calling dialogs 
with appropriate complexity.

• ToolACE significantly outperforms existing open-
source LLMs and is competitive with the latest GPT-
4 models.
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