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Abstract— The software development industry faces ongoing challenges in managing complex
projects and resources effectively. The Intelligent Software Company Management System
(ISCMS) is an innovative approach designed to enhance the efficiency of software company
operations through a multi-agent framework. This system automates key roles within a
software company, including Client, Architect, Developer, Engineer, Tester, and Project
Manager, with each agent responsible for specific operational tasks. These agents work together
to manage projects, allocate resources, and handle client interactions, resulting in greater
efficiency and streamlined project delivery. ISCMS is built on a powerful tech stack comprising
Autogen, CREW Al, LangGraph, Python, and advanced Language Learning Models (LLMs)
like Gemini and OpenAl, ensuring it can scale and adapt to various project needs and
organizational structures. This research explores the performance of ISCMS by comparing the
efficiency of three agent frameworks—Autogen, CREW Al, and LangGraph—under the same
project conditions. The findings reveal notable differences in performance, shedding light on
the strengths and weaknesses of each framework in managing software operations. By clearly
defining agent roles and leveraging cutting-edge technologies, ISCMS offers a versatile
platform that not only automates management processes but also improves communication and
productivity within development teams. This research contributes valuable insights into the
practical application of multi-agent systems in corporate management and highlights the most
effective frameworks for optimizing software company operations.

Index Terms—Language Learning Models (LLMs), Multi-Agent Framework, Autogen,
CrewAl, LangGraph, Python.

|. INTRODUCTION

In today’s rapidly evolving software industry, managing increasingly complex projects and resources efficiently
has become a pressing challenge, especially as companies scale and diversify their operations. Traditional
management methods often fail to meet the demands for automation, seamless coordination, and adaptability
across diverse teams and projects, creating a need for more intelligent and scalable solutions. This has motivated
the exploration of multi-agent systems, which have the potential to streamline processes by automating key roles
within a software company, such as Client, Architect, Developer, Engineer, Tester, and Project Manager. These
systems not only enhance efficiency in project execution and resource allocation but also improve
communication and client management. To address this need, the Intelligent Software Company Management
System (ISCMS) was developed, leveraging advanced technologies like Autogen, CREW Al, LangGraph, and
cutting-edge Language Learning Models (LLMs) including Gemini and OpenAl.
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The objective of this research is to compare the performance of three agent frameworks—Autogen, CREW Al,
and LangGraph—under identical project conditions, assessing their strengths and limitations in managing
operations within software companies. This study aims to provide insights into the optimal framework for
improving project delivery, scalability, and overall operational efficiency in the software development process.

Il. LITERATURE SURVEY

The literature on multi-agent systems (MAS) highlights their growing role in enhancing software development
through automation and collaboration. Park and Sugumaran [1] introduce a framework addressing software
complexity by emphasizing role differentiation among agents. Dibia et al. [2] expand accessibility with AutoGen
Studio, a no-code platform for creating agent-based applications.

Peltomaa Astrom and Winoy [3] show how integrating large language models (LLMs) with MAS improves
automation, while Tufano et al. [4] emphasize the flexibility of Al-driven methodologies like AutoDev in
adapting to technological changes. Testing is explored by Bokil et al. [5], who use MAS for automatic test data
generation, and Fisher et al. [6], who demonstrate MAS efficiency in managing complex command sequences.
Wu et al. [7] present Autogen for multi-agent communication, enhancing task management, while White [8]
discusses autonomous behaviors in MAS design.

Recent advancements in LLMs have driven MAS innovation. Zhu et al. [10] introduce ReDel, a toolkit
combining recursive MAS with LLMs, while Bersenev et al. [9] and Zhuge et al. [13] explore their application in
research and mathematical optimization. Educational uses are highlighted by Kasneci et al. [15] and
Askarbekuly and Anici¢ [16], who show LLMs' adaptability in learning environments. Ma [17] illustrates their
potential in self-evolving Al systems for chemical research.

This body of work underscores MAS and LLMs' transformative potential across domains. By comparing
Autogen, CREW Al, and LangGraph, this research aims to identify their strengths and limitations, contributing
to intelligent software management systems and advancing automation in project management.
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Figure 1. Workflow of sample multi-agent framework for logistics in green supply chain [18]

A multi-agent framework in green supply chain logistics optimizes efficiency and sustainability, informing
comparisons of Autogen, CREW Al, and LangGraph in software project management. It highlights the role of
intelligent systems in promoting sustainability and modern research.

I1l. PROPOSED METHODOLOGY

Figure 2 outlines the experiment steps. This research compares Autogen, CREW Al, and LangGraph for
automating software project management. A standardized environment tests each framework using the same
inputs, tasks, and KPIs like execution time and error rates. Findings, analyzed statistically and through case
studies, provide recommendations for selecting the best framework.
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Figure 2. A Flowchart of Our Proposed Methodology
A. Framework Selection

The research focuses on three multi-agent frameworks—Autogen, CREW Al, and LangGraph—selected for
their features in automating software project management. Autogen excels in enabling human-like agent
conversations for efficient task management.
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Figure 3. Autogen agents

CREW Al, on the other hand, excels in its integration with large language models, enabling advanced natural
language processing capabilities. This integration allows CREW Al to understand and interpret user inputs more
effectively, leading to improved responses and interactions tailored to specific project needs.
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Figure 4. CrewAl workflow

LangGraph stands out for its innovative approach to visualizing agent workflows and interactions. This
framework enables users to design and manage multi-agent systems through a graphical interface, simplifying
the process of setting up and modifying agent behaviors as project requirements evolve.
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Figure 5. LangGraph working

B. Implementation Environment

The implementation environment is designed to develop and test the multi-agent frameworks: Autogen, CREW
Al, and LangGraph. Python is the primary language due to its robust libraries and API integration capabilities. A
virtual environment (using venv or conda) ensures dependency isolation, with essential libraries like requests,
Flask, and pandas installed for API calls, web interfaces, and data handling.

IDE tools such as PyCharm or VS Code streamline coding, debugging, and testing with features like file
navigation, real-time analysis, and an integrated terminal. Configuration files securely manage API keys and
framework settings. This setup supports iterative development, enabling adjustments based on framework
performance evaluations.

C. Input Requirements

The input requirements for the system are categorized into hardware and software specifications to ensure
optimal performance and scalability for the multi-agent framework.

Hardware and Software Requirements

» Processor: A multi-core CPU (e.g., Intel i7 or AMD Ryzen 7) for efficient parallel task handling, especially
with simultaneous agent execution.

Operating System: Windows 10/11 or Ubuntu 20.04 LTS+ (preferred for tool compatibility and package
management).

Languages: Python for the primary framework, with optional JavaScript for front-end development.
Backend Frameworks: Flask or Django for web interfaces; Pandas and NumPy for data processing within
the framework.

Database: PostgreSQL or MongoDB, selected based on scalability and query needs.

Security: OpenSSL for encryption, firewalls for network security, and access controls to secure sensitive
data and communication pathways.

VV VYV VY

IV. RESULTS AND DISCUSSION

The user provided a sample project to all three frameworks—Autogen, LangGraph, and CREW Al—to compare
their performance in managing roles like Architect, Developer, Engineer, and Tester.

Project Requirements 1. Develop a web-based project management tool.
2. Features:
- User authentication and authorization
- Task tracking and management
- Project timelines and Gantt charts
- Team collaboration and messaging
- File sharing and document management
- Integration with third-party tools (e.g., Slack, GitHub)

Constraints and Limitations 1. The system must be scalable to handle up to 1,000
concurrent users.

2. Must comply with GDPR and data protection regulations.
3. Limited budget of $50,000.

4. Project deadline: 6 months from the start date.

System Integration Requirements 1. Integration with existing CRM systems.
2. APIs for data import/export.
3. Support for single sign-on (SSO) with OAuth2.

Testing Requirements 1. Functional testing for all features.
2. Performance testing to ensure system scalability.
3. Security testing to identify and fix vulnerabilities.

Project Timelines and Budget 1. Initial planning and design: 1 month

2. Development and integration: 4 months
3. Testing and quality assurance: 1 month
4. Total budget: $50,000

Figure 6. Sample input given by user (client)
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Figure 7. Sample input given by user (client) Figure 8. Sample Output (Ul using Gradio)

Figure (9) compares the response times of agents across the three frameworks, with LangGraph showing the
fastest response times, followed by Autogen and CREW Al. Figure (10) analyzes the number of bugs caught by
human testers versus automated agents. While human testers were more effective at identifying complex issues,
automated agents excelled at detecting routine bugs and discrepancies, offering greater speed and accuracy in

handling repetitive tasks.
Charts examined resource use (CPU, memory, storage) and agent communication efficiency, showing CREW Al

slightly excelled in scalability with larger inputs (Fig. 8).
Overall, multi-agent systems reduced task times and improved bug detection, with each framework showing

unique strengths for optimization.
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Figure 11. Efficiency based on several metrics
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V. CONCLUSIONS

The experimental comparison of Autogen, LangGraph, and CREW Al highlighted unique strengths and
weaknesses in software company simulations. Autogen emerged as the top performer due to its advanced
features, robustness, and comprehensive documentation, simplifying implementation and customization. It
excels in dynamic, conversation-driven tasks, offers built-in termination options to prevent infinite loops, and
includes a "human in the loop" feature for real-time error mitigation—features lacking in the other frameworks.
LangGraph performed well in structured, finite state machine workflows but lacks the flexibility of Autogen,
limiting its suitability for dynamic scenarios. CREW Al showed promise but struggled with agent loops and
frequent hallucinations, reducing its reliability for complex projects.

In conclusion, while LangGraph and CREW Al have potential, Autogen is currently the best choice for projects
needing conversational flexibility, reliable agent termination, and human oversight.
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