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Abstract 

 

The current landscape of Artificial Intelligence (AI) represents a rise in new diverse agents that 
leverage specialized tools to summon the capabilities of AI-driven systems that are based on Large 
Language Models (LLMs). Numerous developers and organizations develop tools and agents that 
are typically added manually into agent-based systems on a regular basis. The establishment of a 
unified and expandable marketplace of tools is essential to allow agents to utilize a comprehensive 
set of tools in the dynamic marketplace. AGIent introduces a query-based approach to allow users 
to send queries in natural language, which the system fulfills by selecting and executing tools from 
a dynamic marketplace that contains tools. This paper proposes and experiments with the method 
with a focus on the explainable process of tool selection for a task. The creators can create new tools 
in the marketplace called tool-mart at any point in time. The experimental results demonstrated the 
effectiveness of the system with a successful selection and execution of tools based on user queries 
to generate relevant responses for the query. The source code is available at github.com/Pro-
GenAI/AGIent. 

Keywords: AI agents, autonomous agents, agentic framework, Artificial Intelligence (AI), Large 
Language Models (LLMs) 
 
 

I. INTRODUCTION 
AI agents are software systems that utilize specialized tools to perform tasks with intelligence and 
autonomy [1], [2], [3]. Recent advancements in Artificial Intelligence (AI) include intelligent agents 
and tools optimized for Large Language Models (LLMs) [4], [5]. Numerous tools are created for 
agents on a regular basis [6], [7]. Each tool must be manually embedded in the source code of the 
agent when developing an agent [8], [9], [10], limiting the frequency with which new tools can be 
incorporated. Due to a dependency on manual work, new tools could not get installed into the 
system without extra efforts for development and testing. This hinders the expansion of the number 
of tools in the toolkit of an agent. 
 

A. Proposed system and its benefits 
AGIent establishes a marketplace where agents submitted by independent developers and 
organizations can be utilized in a structured and explainable way by an LLM-based super-agent. 
The  LLM can intelligently select relevant tools on demand based on specific user queries. The 
system is designed to offer an API to accept a user query as input, process the query by utilizing an 
LLM and available tools, and return a response as text. 
 

http://praneethv@arizona.edu
https://github.com/Pro-GenAI/AGIent
https://github.com/Pro-GenAI/AGIent


 
International Journal of Core Engineering & Management 

Volume-7, Issue-11, 2024           ISSN No: 2348-9510 
 

197 

 

B. Advantages of the system 
This adaptability of the system allows it to position itself as a super-agent for a wide range of 
applications by handling varying tasks using a varying set of tools. This allows tracking the 
performance of tools, success rates, and usage data for analytics. The system could be used in various 
cases that include business intelligence to generate suggestions for a business, scientific research by 
accessing specialized tools for research, and personal assistant chatbots to have a varying set of 
abilities. 
 

C. Related Work 
Alexa Skills [11], [12] and Actions on Google [13], [14] allow users to manually add specialized 
capabilities to the virtual assistant in their devices. However, they require users to browse and 
manually enable each skill, which limits scalability and requires additional user effort, which 
restricts the development of a super-agent in the dynamic landscape of emerging tools. Additionally, 
they lack the ability to select different tools dynamically based on user queries. They also lack code 
interpretation capabilities, which would enable the LLM to generate custom source code on demand. 
Numerous agent and tool marketplaces, such as OpenAI’s GPTs, contain various tools for a wide 
range of use cases [15], [16], [17]. Agent orchestration is performed using frameworks such as 
LangGraph to enable LLMs to select and utilize tools in AI-based applications [9], [18], [19]. 
However, the existing work does not allow the introduction of new tools without manual efforts 
and automation of the selection and utilization of the tools by LLMs. 
 
 

II. METHODS 
A. Creation of tool-mart 

The experiment involves the creation of a structured table called “tool-mart” to support the storage 
of the data of a large number of tools, with the incorporation of tools into the centralized tool table. 
The creation of this table requires a structure to capture essential information such as tool ID, name, 
description, source code, details of the input values, list of package dependencies, and keywords. 
The source code is ensured to contain a “main” function that accepts the values as input. The 
description of each tool is used to generate keywords. Keywords and descriptions are utilized 
during the process of selection of a tool. Keywords allow scalability during the selection process. 
 

B. Incorporating new tools into tool-mart 
The system enables developers and organizations to register new tools. The automated testing 
approach ensures that errors are avoided while utilizing a tool to answer a user query. When a new 
tool is submitted, it undergoes an automated testing process using the generation of sample values. 
Llama 3.1 (70B) [20], [21] is selected as the LLM for further utilization based on its performance 
scores and capabilities. The LLM is utilized to generate sample values based on the description of 
the input values. The sample values are utilized to test the tool and return the result of the test. Tools 
that do not return errors are considered for further processing. Keywords assist the search process 
when finding relevant tools. The LLM is used to generate relevant keywords based on the tool 
description. A random unique identifier (tool ID) is generated to enable efficient access to the tool. 
The new tool is incorporated into the set of tools with the ID, keywords, and the provided tool data. 
The keywords are embedded into a set of available keywords. 
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C. User query processing using tools 
A user query is a natural language query that is sent to the system. The LLM is utilized to predict 
whether the query requires tools. If tools are required, the LLM selects keywords to search based on 
the set of available keywords. The LLM processes the tools that contain the selected keywords to 
select one relevant tool of choice and generate input values based on the user query. The selected 
tool is executed using the input values generated by the LLM, and the output from the tool is 
returned to the LLM for further processing. The LLM is used to generate a response for the user 
query based on the tool execution result. 

 

Fig. 1.  Workflow of Tool-Mart and AGIent 

 
III. RESULTS 

A. Tool-mart with new tools 
A robust toolset called tool-mart has been created to store various tools that can be selected 
dynamically based on user requests. The tool-mart ensures that the users get access to a wide array 
of functionalities through the agent. The addition of tools into the toolset proved the ability of the 
system to add new tools continuously to gain new abilities on a regular basis. The table below 
summarizes new tools integrated into the agent through tool-mart. The table successfully includes 
the expected columns, including the keywords. 
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TABLE I.  TOOLKIT WITH NEW TOOLS 

Name Description Details of Input values Keywords 

Calculator 
Performs basic 

arithmetic operations as 
a calculator 

a: first number as a float 
o: operator like +,-,*,/ 
b: second number as a 

float 

calculator 

Code 
interpreter 

Runs any Python code 
and returns what is 

printed 

code: source code in 
Python with ‘print’ 

statements to print the 
outputs 

code_interpreter 

 
B. User query processing 

User queries are processed dynamically by utilizing the relevant tools from the tool-mart. The query 
has been processed by the LLM to select and utilize relevant tools to generate a response. The code 
interpreter enables the handling of uncommon cases that do not get addressed by other available 
tools, such as counting “r”s in the word “strawberry.” The table below summarizes the results after 
processing sample user queries. It displays the relevant tools that were selected for each task. The 
results illustrate the effectiveness of the approach in handling diverse unexplored user queries 
through intelligent tool selection and execution, which ensures a reliable user experience. The 
system has successfully detected cases of no requirement or availability of the tools. 

TABLE II.  RESULTS OF PROCESSING USER QUERIES 

Query Tools selected 
Relevant tool 

selection status 
Response 

Hi 
No tools 
required 

N/A N/A 

What is 1+1? Calculator Success The answer to 1+1 is 2.0 

What is 1-1? Calculator Success The result of 1-1 is 0 

How many “r”s are 
in “strawberry?” 

Code 
interpreter 

Success 
The number of "r"s in 

"strawberry" is: 3 

Show the news 
No tools 
available 

N/A N/A 

 
 
IV. DISCUSSION 

The system's approach, driven by a dynamic marketplace, presents a framework for future work on 
LLM-based AI agents. Numerous tools can be consolidated under a single system that streamlines 
the process of agent selection and execution. The flexibility of the system facilitates the addition of 
novel emerging tools, which enables upgrades in capabilities in the current landscape of evolving 
requirements and applications of AI. The system could be made more transparent by displaying the 
tool selection and execution process to the user. The source code of the tools could undergo security 
checks in future work. Future work could include limiting the resource allocation to the tools to 
avoid attacks. During the process of selection of a tool, contextual data from previous interactions 
can also be incorporated to allow the system to enhance the tool selection and improve personalized 
responses. The system could be hosted in a server and served to users through an API using a single 
API key instead of a new API key for every API-based tool. 
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V. CONCLUSION 
The AGIent system presents an innovative framework for dynamic toolkit expansion by utilizing a 
centralized and dynamic marketplace. This addresses diverse user queries through an adaptable AI-
driven system through LLMs. AGIent enables a dynamic approach to the addition of new tools in 
the current landscape of the dynamic creation of new tools. The system allows the addition of new 
tools into a new table called tool-mart and eliminates the requirement of manually adding new tools. 
The system proved its effectiveness in the dynamic selection of relevant tools based on a user query 
to generate relevant responses. Future advancements could make LLMs more affordable and faster, 
which enhances the efficiency and cost-effectiveness of the system. The transparency of the system 
could be improved by displaying the entire process to the user. As AI tool ecosystems grow, AGIent 
represents a significant step towards the realization of new capabilities by utilizing a flexible 
framework. The system highlights the future potential of an autonomous “super-agent” system with 
expanding capabilities. 
 

APPENDIX 

Act as a QA engineer and provide a sample value to 
test the code. 

 

Input description: 

{input_desc} 

--- 

Return the sample value in json format like: 

<sample_value> 

{{ "<key>": "<value>" }} 

</sample_value> 

Figure A1. Prompt template to generate sample values 

 

Tool details: 

Tool Name: {tool_name} 

Tool Description: {tool_desc} 

--- 

Provide keywords that can be used to search for this 
tool. 

Keywords should be separated by commas. 

Sample response: 

`Weather, Temperature, Cloudy` 

Figure A2. Prompt template to generate keywords for a new tool 
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User Query: {user_query} 

--- 

Does the user query require any of the tools? 

Respond with `YES` or `NO`, in uppercase inside the 
backticks. 

Note: Consider to use tools for anything in which 
calculations, executions, etc. can be involved in any 

way. Use tools for even the most basic tasks like 
simple calculation, counting, code execution, etc. 

Figure A3. Prompt template to determine whether a user query requires or can use tools 

 

User Query: {user_query} 

Available tool keywords: 

{available_tool_keywords} 

--- 

Provide the keywords that the user query can match 
with. 

Select all the relevant keywords from the list. 

Keywords should be separated by commas. 

Sample response: 

`Weather, Temperature` 

Figure A4. Prompt template to filter tools 

 

Relevant Tools: 

{relevant_tools} 

--- 

User Query: 

{user_query} 

--- 

Select the tool that can be used to answer the user 
query. 

Provide the tool ID of the selected tool exactly as 
shown in the list. 

Return ID inside backticks. 

Sample response: 

`weathr1` 

Figure A5. Prompt template to select a tool for a query 
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Tool Name: {tool_name} 

Tool Description: {tool_desc} 

--- 

Input Description: 

{input_desc} 

--- 

User Query: 

{user_query} 

--- 

Provide the input arguments for the selected tool. 

Input arguments should be in json format. 

Sample response: 

`{{ "location": "New York, US" }}` 

Figure A6. Prompt template to generate input arguments for a tool 

 

Tool name: 

{tool_name} 

Input details: 

{input_desc} 

Tool input arguments: 

{input_args} 

Tool Response: 

{tool_response} 

--- 

User Query: {user_query} 

--- 

Provide the response to the user query. 

Return the response inside backticks. 

Sample response: 

`The weather in New York is 30 degrees Fahrenheit 
and cloudy` 

Figure A7. Prompt template to generate response for a user query 
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