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Why are API and tool datasets important?

« API datasets are important to improve the ability of large language models (LLMs) to generate API calls.

» Accurate API call generation is a key capability required in LLMs to create LLM powered systems able to

interact with API ecosystems and complete end-to-end complex operations.

* Previous work focused on API intent detection (finding the right API for a task), but generating API call code in

multiple programming languages has received less attention.

* Moreover, most publicly available API and tool datasets are relatively small.

Feature API Pack APIBench ToolBench ToolBench API Bank ToolAlpaca ToolFormer
(this work) (Gorilla) (ToolLLLM)

API call intent detection? v v v v v v v
API call code generation? v v v X X X X
Multi-programming language? v (10) X(Python)  (Curl, Python) X X X X
Multi-API call scenario? X X v v v v v
Data generation method custom self-instruct self-instruct custom custom custom custom
# of Sources 4 3 8 I 35 / d

# of APIs / Tools 11,213 1,645 8 16,464 33 400 S

# of API calls 1,128,599 16,450 / 37,204 568 3,938 9.400
# of Instances 1,128,599 16,450 2,746 12,657 264 3,938 22,453
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API Pack curation
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Experimental design

Evaluation framework
e Scenario 1: Generalization tor
e Scenario 2: Generalization to n

e Scenario 3: Generalizationtor

Experimental settings

* Fine-tuning

» Cross-language generalization
» Scaling
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Finetuning results

Fine-tuning Codellama-13B on 20,000 Python API Pack instances outpertorms
GPT-3.5 by 10% and GPT-4 by 5% on new API calls not seen during training.

Evaluation Accuracy (%)
Scenario 1 Scenario 2 Scenario 3
Seen APIs and endpoints Seen APIs and new endpoints New APIs and endpoints
Model Fine-tuning Testing Intent API Call Intent APT Call Intent API Call
Mistral-7b 0-shot 0-shot 17.2 10.9 14.1 11.4 14.3 11.2
3-shot (retrieval) 42.0 29.7 354 28.7 39.1 29.1
3-shot 0-shot 40.5 28.5 24.0 18.3 15.2 12.1
3-shot (retrieval) 64.1 554 49 .1 42.8 50.8 42 .5
Codellama-7b | O-shot O-shot 8.1 6.1 10.0 7.0 11.0 7.8
3-shot (retrieval) 52.6 42 .6 43.6 35.9 50.2 40.1
3-shot 0-shot 121 9.3 13.7 10.2 16.8 13.0
3-shot (retrieval) 60.6 52.7 54.1 47 .3 55.9 49 .1
Llama-2-13b O-shot O-shot 9.4 6.2 11.6 9.0 10.9 8.4
3-shot (retrieval) 445 33.9 45.4 35.6 46.7 39.1
3-shot O-shot 15.7 10.2 14.0 11.2 11.7 9.6
3-shot (retrieval) 59.5 51.5 50.8 44 .3 52.7 44,2
CodelLlama-13b [ O-shot O-shot 9.8 6.8 10.8 8.1 12.1 8.5
3-shot (retrieval) 55.6 44 .4 50.6 43.3 52.3 441
3-shot O-shot 14.4 10.3 15.9 13.3 14.2 8.9
3-shot (retrieval) 63.5 55.5 56.8 51.4 56.1 49.5
none O-shot 0.1 0.0 0.2 0.0 0.1 0.0
3-shot (retrieval) 49.2 46.2 36.3 34.4 40.7 38.5
gpt-3.5-1106 none 0-shot - - - - 1.0 0.7
3-shot (retrieval) - - - - 47 .2 39.5
gpt-4-1106 none O-shot - - - - 0.2 0.1
3-shot (retrieval) - - - - 53.5 44 .3
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Key TIndings about cross-language generalization
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Cross-language API call generation can be enabled by a large volume of data in one
programming language along with smaller amounts ot data in others.
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Key TIndings about the scaling experiment
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Increasing tine-tuning data from zero to one million instances improves generalization to
new APIs, demonstrating the clear beneftits of larger datasets tor API generalization.
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API Pack Limitations and Future Work
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