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Seeking Academic Metadata
Query: How many times has New York University's Yann LeCun's most cited publication been cited?

Step 1: Typing Keywords in the searching box



Query: How many times has New York University's Yann LeCun's most cited publication been cited?

Step 2: Find the probable item in the results list.

Seeking Academic Metadata



Query: How many times has New York University's Yann LeCun's most cited publication been cited?

Step 3: Seek the target information on the page

Seeking Academic Metadata



Academic Information Systems API Calling
Query: How many times has New York University's Yann LeCun's most cited publication been cited?

searchPersonYann LeCun, NYU

getPersonPubs

getPublication

➤ [{ person_id: ec0f***jsk,
   person_name: Yann LeCun, ... }]➤

➤
[{ pub_id : al4k***8fa, ...},
 { pub_id : 79pa***rjk, ...},
 { pub_id : q2f4***n3c, ...}...]

➤ec0f***jsk

al4k***8fa
79pa***rjk
q2f4***n3c

➤ ➤
[{ title: Efficient Backprop, citation: 7145},
 { title: Deeplearning, citation: 79904},
 { title: The Minist Database, citation: 7592}...]



Academic Information Systems API Calling
Query: How many times has New York University's Yann LeCun's most cited publication been cited?

searchPersonYann LeCun, NYU getPersonPubs getPublication➤ ➤ ➤ ➤ 79904

Academic API Features:

Coupling:    Specific API calling order
Efficiency:  High efficiency requirement



LLM API-Using 
Query: How many times has New York University's Yann LeCun's most cited publication been cited?

Retrieval & Execution:
Failed to handle
API Coupling 

DFSDT Reasoning:
Could not meet
the Efficiency needs

SoAy: 

Pre-defined Solution 
           & 
Solution-based Program 
Generation

Fig.1 Different API-using sturctures facing the same academic question.



SoAy: SoAPIs Applying Framework
Query: How many times has New York University's Yann LeCun's most cited publication been cited?

Fig.2 SoAy Framework.



SoAyBench

Question statistics in SoAyBench.

To assess API utilization capabilities, it is essential to publish the foundational APIs of AMiner for LLMs to 
invoke and provide a test set composed of academic {Query, Code, Answer} triplets for evaluation. 

However, given the dynamic nature of academic data, with scholar and publication information rapidly 
changing, maintaining a test set with static answers proves challenging.

To address this challenge, we clone AMiner 's SoAPIs at a specific point in time to create a static service, 
from which we generate a corresponding static test set.

SoAyBench now are open-sourced at : � Hugging Face: 
https://huggingface.co/datasets/frederickwang99/SoAyBench



SoAyEval
We outline five types of evaluation metrics.
 

* EM: Both the retrieved solution and answer Exactly Match the ground truth. 

* DS: The answer is correct, but a Different Solution is retrieved compared to the ground truth. 

* WS: The answer is wrong due to a Wrong Solution. 

* WP: The solution is correct but the answer is wrong, due to a Wrong Program generated for the solution,

   which can be executed but yields the wrong answer. 

* EE: Execution Error, which may by caused by the generation of a nonexecutable program or network 

   errors during the APIs request. 



Results on SoAyBench - Part I
Results on SoAyBench. DS, WS, WP and EE are differenct types of error,  ACC denotes a accurate answer, EM means 
exact match, not only the answer but also the solution. Score is a weighted sum of the ACC score on different question types.



Results on SoAyBench - Part II
Results on SoAyBench. DS, WS, WP and EE are differenct types of error,  ACC denotes a accurate answer, EM means 
exact match, not only the answer but also the solution. Score is a weighted sum of the ACC score on different question types.



Efficiency & Online Evaluation
To evaluate how efficient are SoAy, we compare the average response time of different methods (second).

To test weather SoAy could meet the need of real-world user requirement, we implement SoAy as an online 
application, gather 56 real user demands from the logs, and invite 10 annotators to conduct human 
evaluation.

Fig.3 Online Gathered Question statistics. Fig.4 Results of Online Human Evaluation



Deployment on other Academic Platforms
AMiner APIs are NOT the only that face the coupling challenges.
We also deployment SoAy on two other open-sourced scenarios: OpenLibrary and CrossRef 



Conclusion
Impact and Beneficial Groups
 
In the context of LLM tool-learning, our contributions are as follows: 

 We propose a method of enabling large-scale models to understand SoAPIs with complex interrelationships by 
utilizing pre-defined solutions. 

 By employing code generation techniques, we enable LLM not only to execute multiple APIs but also to support 
the execution of APIs using sequential, branching, and looping structures. 

 We release a benchmark for evaluating the ability to use SoAPIs with a cloned environment from AMiner.
 We propose a automation tool-aware data constructing method and release a model SoAyLLaMA, which is 

trained on these data.

For developers working on Specific Domain applications, our contributions are:

 We provide a framework that allows for the rapid construction of applications, facilitating natural language 
interactions between users and service-specific data, using the existing data system APIs (SoAPIs).

 We have applied this framework in practice on the AMiner academic information system and validated its 
feasibility through real user requirements.



Thank you!
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