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Abstract - The complexity of software development continues to increase with the demand for rapid, scalable, and error-free delivery.
This paper presents DevDesk, an Al-powered virtual development POD that simulates a full-stack IT project team through autonomous
agents. DevDesk automates key stages of the software development lifecycle, including requirement analysis, design, development, and
testing. Each stage is managed by a dedicated intelligent agent—Business Analyst, Design Agent, Developer Agent, and Testing
Agent—coordinated under the supervision of a Project Lead. The platform also integrates a conversational bot to ensure real-time
project monitoring. DevDesk serves as a foundational framework for future autonomous software development environments.

Index Terms - Al Agents, Software Development Lifecycle, Autonomous Software Engineering, NLP, DevDesk

I. INTRODUCTION (HEADING 1)
Software development is a highly collaborative process involving multiple specialized roles. With the advent of artificial intelligence
and large language models, automating these roles through intelligent agents is now feasible. This project aims to construct a virtual IT
team using Al-driven agents, each replicating the functions of traditional human roles. DevDesk empowers developers, managers, and
organizations to streamline project execution, reduce manual overhead, and improve consistency and quality.
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Figure 1: Screenshot of the RFP interface. Pressing the "Initiate Project™ button triggers the multi-agent framework to begin
autonomous task execution based on the RFP contents.
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1. Bid Submission and Evaluation:

As a Bidder, | want to submit my offer (technical and price bid) electronically, so that my bid is received and considered efficiently.

= Acceptance Criteria: The system successfully receives and timestamps the electronic bid submission. A confirmation email is sent to the bidder.

Asa Bidder, | want to submit my bid within the stipulated timeframe, o that my bid is eligible for evaluation.

o Acceptance Criteria: The system rejects bids submitted after the deadline

Asa Bidder, | want to know the bid validity period, so that | can plan accordingly.

o Acceptance Criteria: The RFP clearly states the bid validity period (e.g, 180 days).

As an Evaluator, | want to evaluate bids based on pre-defined criteria {technical and financial), so that the most suitable agency is selected.

©  Acceptance Criteria: A scoring rubric is used for evaluation, and scores are documented. The evaluation process is transparent and auditable.

Asa Bidder, | want to know the reasons for bid rejection, so that | can improve my future bids.

o Acceptance Criteria: Rejected bidders receive clear and concise feedback on the reasons for rejection

Asa Bidder, | want to submit proof of experience (completion certificates, sales achieved certificates, audited balance sheets), so that my qualifications are verified.

s Acceptance Criteria: The system allows for the upload of supporting documentation. The submitted documents are verified against specified requirements.

Figure 2: Output from the Business Analyst agent, showcasing auto-generated user stories derived from the uploaded RFP. The
agent interprets key requirements and translates them into structured Agile stories for downstream development.
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1. LITERATURE SURVEY

1. Al in Software Engineering: Menzies et al. (2019) emphasized the need for Al techniques to manage complex and evolving software
systems, especially in requirement analysis and defect prediction. Similarly, Harman et al. (2012) proposed “Search-Based Software
Engineering (SBSE)” as a means to apply optimization algorithms to code generation and refactoring.

2. Agent-Based SDLC Modeling: Wooldridge and Jennings (1995) outlined foundational concepts of intelligent agents and multi-
agent systems (MAS), which later evolved into agent based development environments. Singh and Huhns (2005) applied multi-agent
frameworks to simulate development teams, improving coordination and autonomy.

3. Conversational Al in DevOps: Sharma et al. (2020) introduced the use of Al-powered chatbots for CI/CD pipeline management,
offering voice- and text-based interfaces to monitor and deploy code. These conversational agents form a bridge between human
intention and technical execution.

4. Code Generation and Testing via LLMSs: Chen et al. (2021) demonstrated that large language models (LLMs), like Codex, can
generate functional code from natural language prompts. This aligns with the design of DevDesk’s Developer Agent, which transforms
architectural designs into source code.

5. Autonomous Software Development Frameworks: Tools like AutoML (Feurer et al., 2015) and recent GitHub Copilot
developments highlight the possibility of end-to-end automation in software engineering. DevDesk builds upon this idea by integrating
specialized agents for each phase of SDLC.

I11. OBJECTIVES

The key objectives of DevDesk are:

* To simulate a complete software development team using Al agents.

* To automate the full software development lifecycle—from requirement gathering to testing.

* To develop role-specific agents: —

Business Analyst Agent: Generates user stories from business inputs. — Design Agent: Produces technical and architectural designs.
— Developer Agent: Converts designs into executable code. — Testing Agent: Creates and executes test cases.

* To accept high-level business requirements as input.

* To utilize predefined templates for artifact generation.

IV. METHODOLOGY

The core of DevDesk lies in an orchestrated agent-based system. The following describes the methodology used in the system design:

» Agent Framework: Each role in a traditional software development team is represented by a distinct Al agent. These agents
communicate and collaborate based on defined workflows.

» Templates & Repositories: All agents utilize reusable templates and organizational knowledge bases for consistency and
standardization.

* Natural Language Processing (NLP): Used by the Business Analyst Agent to interpret and transform business requirements into
user stories.

* Conversational Interface: Enables the Project Lead to query project status, review artifact quality, and intervene when necessary.

* Lifecycle Automation: Each task from user story generation to testing is automated, allowing smooth transitions and minimal human
intervention.

V. SYSTEM ARCHITECTURE AND FLOW

The following is the general architecture and working flow of DevDesk:

* The Business Analyst Agent interprets high-level business input and creates actionable user stories.

* The Design Agent translates user stories into architectural and system designs.

* The Developer Agent produces source code following organizational coding standards.

* The Testing Agent generates test cases and performs automated testing.

* The Project Lead Bot oversees progress and maintains communication through a conversational interface.

VI. RESULTS AND EVALUATION

DevDesk successfully generates project artifacts for a simulated IT project. The modular nature of the framework ensures it can be
extended with minimal reconfiguration. During testing, the Al agents produced accurate and consistent outputs when compared to
human-created artifacts, demonstrating the viability of Al-based automation in real-world software engineering scenarios.

VII. CONCLUSION

This paper introduces DevDesk as a pioneering step toward autonomous software development. By simulating the roles of a software
development team through intelligent agents, DevDesk enables full-cycle project automation. The modularity and scalability of the
framework allow adaptation to various domains. With future enhancements such as reinforcement learning and feedback loops,
DevDesk could evolve into a core platform for enterprise-level autonomous project execution.
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