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Abstract: Al planning aims to automate goal-oriented tasks through structured methodologies. While traditional
Al tools demonstrate significant capabilities, they often encounter challenges in practical real-world applications.
To overcome these limitations, we propose a service-oriented planning architecture that organizes Al planning
functionalities into modular and reusable components. Our system automates project architecture design based on
user inputs, employing algorithms such as decision trees to recommend optimal technology stacks. Users benefit
from customized architectural diagrams that facilitate the visualization of system structures and technology
selections. By integrating bespoke Al models, our platform enhances vague project descriptions, generates
comprehensive project roadmaps, and provides real-time adjustments to project plans.

Keywords: Project Management, Project Planning, Building Projects, Software Development, Artificial

Intelligence

1. INTRODUCTION

This Effective planning and design are the cornerstone
of successful software project execution. Traditional
methods of software planning often depend heavily on
manual processes and static tools, making the planning
phase not only complex but also time-consuming and
prone to human error. These conventional approaches
struggle to adapt to the dynamic and ever-evolving
requirements of modern software development.
However, with the advent and rapid advancement of
artificial intelligence (Al), there exists a unique
opportunity to revolutionize the planning phase by

introducing intelligent systems capable of automating

and optimizing various aspects of software development.

This research focuses on developing an advanced Al-
driven software planner designed to overcome the
inherent challenges of traditional planning tools. The
proposed system leverages a service-oriented
architecture (SOA), integrating state-of-the-art Al
technologies to streamline and enhance the software
planning process. By harnessing the power of Al, the
system offers a wide range of functionalities, including
actionable creating

generating recommendations,
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detailed project roadmaps, and suggesting optimal
architectural designs based on user inputs. The
backbone of this its modular
architecture, which classifies and consolidates common
planning capabilities into a unified and cohesive
framework. This modularity ensures that the system
remains both effective and user-friendly, catering to a
diverse range of project requirements and complexities.

innovation lies in

Key features of the proposed Al-based software planner

include dynamic requirement management, which
allows for seamless adaptation to evolving project
needs; intelligent recommendation generation, which
assists users in selecting the best technologies and
strategies; roadmap creation, which provides clear and
comprehensive project plans; and architectural design
suggestions, which deliver optimized and practical
solutions for software architecture. Additionally, the
system incorporates design previews, offering users a
visual representation of the proposed solutions to
enhance understanding and communication.

Through the development and testing of a prototype
implementation, this project demonstrates the
transformative potential of Al-driven planning tools.
These tools can significantly surpass traditional
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methods by improving usability, ensuring seamless
interoperability, and offering unparalleled flexibility.
The proposed system facilitates rapid prototyping and
efficient project planning, empowering users to make
informed decisions while reducing manual effort. By
automating repetitive and time-consuming tasks, the Al-
driven software planner aims to enable the development
of high-quality software solutions with greater
efficiency and precision. Ultimately, this project strives
to provide a robust tool that not only enhances decision-
making processes but also supports teams in delivering
successful software projects in today’s demanding and

competitive technological landscape.

2. LITERATURE REVIEW

XATI’s
management. The study highlights Al’s ability to

transformative role in enhancing project
improve decision-making through advanced insights,
predictive models, and actionable feedback. Key
applications include project design, risk assessment,
cost estimation, scheduling, and resource optimization.
The paper also emphasizes responsible Al development,
focusing on ethics and governance. By leveraging Al,
organizations can tackle complex challenges and

achieve superior outcomes.[1]

A data-driven method for addressing challenges in
project  planning, especially infrastructure
development and information systems projects. It

in

highlights the need for detailed scheduling and effective
resource management, emphasizing the complexities of
coordinating resources and adhering to constraints. The
proposed approach leverages historical project data to
construct a project network, enabling flexibility in
planning and scheduling. This involves analyzing past
projects to uncover common activities and dependencies,
identifying areas for constraint relaxation to introduce
scheduling flexibility, and enriching the network with
decision rules and frequent paths to optimize plan
selection. Applications of the method include generating
new project plans from historical patterns and
implementing resource-constrained scheduling to
efficiently allocate resources. Testing on real-world
datasets demonstrated a significant reduction in project
critical paths, offering enhanced flexibility and
improved planning capabilities. Ultimately, this
approach supports automated, data-driven decision-
making for project planning.[2]

Generative Al is transforming software development by
enhancing productivity, cost-efficiency, and quality
through automation. Using large language models like
GPT-3 and GPT-4, it automates tasks and aids creativity,
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though concerns around ethics, regulation, and misuse
persist. The study outlines four scenarios: Al helps
maintain legacy systems, supports new projects with
code generation, optimizes networked applications in
real-time, and integrates into specialized systems under
expert oversight. While it promises significant benefits,
challenges like job displacement and ethical issues need
addressing. The rapid adoption of Al tools like GPT
requires further research to refine and manage these
advancements.[3]

The growing prominence of GenAl tools ,its goal is to
provide a comprehensive understanding of GenAl,
covering its development, applications, limitations, and
challenges. The methodology includes a literature
review and focus groups conducted over five months to
establish a research agenda for GenAl in software
engineering. The study identifies 78 open research
questions across 11 areas, noting GenAl’s progress in
software implementation, quality assurance, and
maintenance, but highlighting the need for further
research in requirements engineering, software design,
and education. Key issues such as industry-level
assessment, dependability, accuracy, data accessibility,
transparency, and sustainability are emphasized. The
paper concludes that while GenAl is significantly
impacting software engineering, research is still in its
early stages and offers a roadmap for
investigations and practical applications.[4]

future

The success of projects aimed at achieving the United
Nations Sustainable Development Goals (SDGs).
Which involves a literature review to identify key
success factors, followed by a questionnaire survey in
Serbia assessing the software’s impact on SDG
The that project
management software significantly supports project
success, particularly for SDGs 4 (Quality Education), 8
(Decent Work and Economic Growth), and 9 (Industry,
Innovation, and Infrastructure). The research highlights

achievement. findings reveal

a positive relationship between success factors and
project success, with software tools enhancing outcomes
by managing time, resources, costs, changes, and risks,
improving the likelihood of meeting stake holder
requirements and project constraints.[5]

Al Augmented Software Development Processes
explores the transformative role of generative Al in
software development and stresses the need for strategic
integration of these tools. It highlights the growing
influence of large language models (LLMs) on the field,
as seen in the increased focus on Al in software
engineering conferences. While Al tools promise to
boost productivity and creativity, the paper emphasizes
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the need for a thoughtful approach in adopting these
technologies. It argues for assessing the challenges Al
can address, the transition costs, and the skills needed to
manage these tools effectively. The paper cautions
against over-reliance on Al without addressing
underlying issues and stresses the importance of human

oversight in guiding Al for optimal use.[6]

There is a lack of synthesized knowledge regarding the
SE
maintaining these systems. To address this gap, the

approaches for developing, operating, and
authors conducted a systematic mapping study of 248
studies published between January 2010 and March
2020. They found that SE for Al-based systems is a
rapidly emerging field, with a significant increase in
publications since 2018. The most frequently studied
aspects of Al-based systems are dependability and
safety. The study classified various SE approaches
according to the SWEBOK (Software Engineering
Body of Knowledge) areas. It was noted that software
testing and software quality are well represented in the
literature, while software maintenance is less frequently
addressed. Data-related challenges were identified as

the most common issues in this field[7]

A Survey examines the current state and practices in
Software Engineering including applications like image
recognition, speech recognition, and autonomous
driving. To address this, the authors conducted a
systematic mapping study of 248 studies published
between 2010 and 2020. They found that SE for Al-
based systems is an emerging field, with a significant
rise in publications since 2018. The study highlights
dependability and safety as key concerns, and classifies
various SE approaches based on the SWEBOK areas.
While software testing and quality are well-represented,
software maintenance is less frequently addressed.
Data-related challenges were identified as the most
common issue in this field.[8]

3. CHALLENGES IN TRADITIONAL AI
PLANNING TOOLS FOR DYNAMIC
PROJECT MANAGEMENT

The demand for automation in project planning has
surged due to the increasing complexity of modern
software development. However, traditional Al
planning tools often fall short when confronted with
dynamic requirements and diverse use cases. Several
challenges hinder their effectiveness in real world
integration: Data Quality: Al algorithms require large
volumes of high-quality data to function effectively.
Ensuring the availability and quality of relevant project
data can be challenging, especially in organizations with
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disparate systems and data silos. Integration
Complexity: Integrating Al tools with legacy systems
can be complex and time-consuming, often

necessitating significant time and financial investments.
Bias in Algorithms: Al systems trained on existing data
may contain biases that lead to skewed outcomes in
project management. Addressing these biases requires
careful
Interpretability: Many Al models, particularly deep

consideration and ongoing monitoring.
learning algorithms, are complex and difficult to
interpret. Understanding how these algorithms arrive at
decisions is crucial for gaining trust from stakeholders.
Skill Gaps: Leveraging Al in project management
necessitates specialized skills in data science and
machine learning. Bridging this skills gap through
adequate training for project managers and team
members poses a challenge for many organizations.
Cost Considerations: Implementing Al solutions
involves upfront costs for software, infrastructure, and
training. Organizations must evaluate the return on
investment (ROI) to justify these expenses. Resistance
to Change: Introducing Al-driven changes may
encounter resistance from team members accustomed to
traditional methods. Effective change management
strategies are essential for fostering adoption.
Collaboration ~ Challenges:  Traditional  project
management tools often lack seamless collaboration
features, leading to coordination difficulties in large
projects. Al integration can address these issues by
providing more adaptive collaborative tools. Addressing
these challenges requires a holistic approach that
encompasses technological, organizational, and ethical
considerations. Collaborative efforts among project
management professionals, data scientists, IT teams,
and stakeholders are essential for successful Al adoption
in project management.

4. PROPOSED SERVICE-ORIENTED
ARCHITECTURE FOR ADAPTIVE
PROJECT PLANNING

The proposed solution utilizes a service-oriented
architecture (SOA) to revolutionize project planning by
dividing the process into modular, reusable components.
This modularity ensures that each functionality, such as
recommendation engines, diagram generators, and
report creators, operates as an independent service.
These services can be seamlessly combined or utilized
individually to cater to specific project requirements,
providing unmatched flexibility and scalability. The
modular design not only enhances reusability but also
empowers organizations to customize the tool according
to their unique workflows without overhauling existing

https://doi.org/10.63211/j.p.25.645302

ICAITD
2025
Tokyo



Al-Based Software Application Planner

processes. One of the key features of this architecture is
the Automated Technology Recommendation system.
Using decision trees, the system analyzes project
requirements and constraints, such as budget, timeline,
and desired functionality, to recommend the most
suitable technology stacks. Users are presented with
multiple recommendations, offering them the flexibility
to choose a solution that aligns with their priorities. This
approach minimizes guesswork and ensures that
technology decisions are informed and data-driven.

Another vital feature is the Architectural Diagram
Generator, which employs Al-powered visualization
tools to create customized system diagrams. These
diagrams are not only technically robust but also
designed to clarity and simplify
communication with stakeholders, bridging the gap

enhance

between technical and non-technical team members.

The system also incorporates Real-Time Updates, a
feature that continuously monitors evolving project data
and dynamically adjusts recommendations to reflect
changes in requirements. This adaptability ensures that
project plans remain relevant and efficient, even as new
challenges arise or priorities shift. Furthermore, the user
interface is designed to be intuitive and user-centric.
Interactive dashboards
comprehensive project plans, track progress effectively,
and modify inputs seamlessly, fostering a streamlined
and engaging user experience.

allow wusers to visualize

The benefits of this service-oriented architecture are far

reaching. The modular design ensures scalability and
adaptability, making it suitable for projects of varying
sizes and complexities. Interactive visualization tools
enhance user engagement by making technical insights
more accessible and actionable. The intelligent
systems significantly accelerate
decision-making processes, providing users with
reliable, optimized solutions quickly. Ultimately, this
architecture paves the way for a future where project
planning is not only automated but also intelligent,
flexible, and deeply aligned with the needs of modern
software development.

recommendation

5. METHODOLOGY
A. System Architecture

The proposed system is meticulously designed with
modular and reusable components, each tailored to
address specific challenges in the software planning and
development process. This modular approach ensures
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scalability, reusability, and seamless integration,
ultimately delivering a comprehensive and efficient
project planning experience. The primary components

of the system are detailed below:

1) Input Processing Module: This module is the starting
point of the planning process and is critical to ensuring
accurate interpretation of user inputs. It leverages
advanced natural language processing (NLP) techniques
to process textual project descriptions and transform
them into actionable insights. Key functionalities of this
module include:

* Requirement Analysis: Extracts core details, such as
objectives, constraints, and priorities, from vague or
loosely structured user inputs.

* Context Refinement: Standardizes and structures the
extracted requirements into a format suitable for
computational analysis.

» Dynamic Adaptation: Adapts its processing based on
user feedback, ensuring that the refined requirements
align with the user’s intent.

2) Tech Stack Selection Module: This module employs
decision tree algorithms to analyze the structured
requirements provided by the Input Processing Module.
By evaluating project parameters such as scope,
complexity, scalability needs, and team expertise, it
recommends the most suitable technologies for the
project. The module incorporates the following
capabilities:

» Factor-Based Evaluation: Considers aspects like
performance needs, future growth, budget constraints,
and compatibility with existing systems.

» Tailored Recommendations: Suggests frontend
frameworks, backend technologies, databases, and other

tools that align with project-specific goals.

* Dynamic Updates: Adapts recommendations in real
time if project details are modified during the planning
phase.

3) Visualization Module: This component enhances
stakeholder understanding by providing a clear visual
representation of the proposed system architecture. It
synthesizes data from both the Input Processing Module
and the Tech Stack Selection Module to create
comprehensive architectural diagrams. The

features of this module include:

core

* Detailed System Representation: Visualizes the
interconnections between different components of the
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project, including data flow, dependencies, and module
interactions.

* Customizability: Allows users to adjust the diagram
layout, labels, and other details to better align with their
specific needs or preferences.

+ Enhanced Communication: Serves

communication bridge between technical and non-

as a

technical stakeholders, ensuring alignment during the
project planning phase.

B. Integration of Modules

The seamless integration of these modules is a
cornerstone of the system’s design. This interconnected
architecture ensures that data flows efficiently and
consistently across the planning pipeline, enabling
accurate, real-time outputs at each stage.

1) Input-Driven Planning: The Input Processing
Module acts as the primary data source, refining user
inputs into a structured form that can be easily
consumed by other modules. This refined data directly
informs the Tech Stack Selection Module, ensuring that
technology recommendations are based on precise and
well-understood requirements.

2) Collaborative Outputs: The Visualization Module
synthesizes information from both the processed inputs
and the recommended tech stack to generate coherent
and detailed architectural diagrams. These diagrams
evolve dynamically to reflect any changes made to the
project inputs or technology selections, maintaining

accuracy and relevance throughout the planning process.

3) Real-Time Feedback Loop: The system includes
feedback and dynamic
recalculations. For instance, if a user updates project

mechanisms for user
details, the changes are automatically propagated
through all modules, triggering adjustments in
technology = recommendations and  architectural
diagrams. This feedback loop ensures that the system
remains adaptive and responsive to evolving project

requirements.
C. Scalability and Reusability

The modular design of the system allows for easy
integration of additional components, such as cost
estimation or risk analysis modules, without disrupting
existing workflows. Reusable modules also ensure that
the system can cater to a wide range of project types and
scales, from small startups to large enterprise-level
projects.
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6. IMPLEMENTATION

A. Data Preparation

The foundation of the Al-driven software planner lies
in high-quality datasets, which play a crucial role in
training Al models. The datasets utilized for this
system include detailed project descriptions, task
dependencies, and relevant technology
recommendations. To ensure compatibility with
machine learning algorithms, these datasets undergo a
rigorous  preprocessing phase. This involves
techniques like label encoding, which transforms
categorical data into numerical form, and feature
engineering, where critical attributes are extracted and
refined to optimize the models’ performance. These
steps are essential for standardizing the data and
improving the accuracy and efficiency of the training
process, thereby setting a robust groundwork for the
Al models.

B. Model Training

To make accurate recommendations for frontend,
backend, and database technologies, the system
employs Random Forest Classifiers—a robust machine

learning algorithm known for its versatility and
reliability. Separate models are trained for each
domain, ensuring that the recommendations are
tailored to the specific requirements of different
components of software projects. During the training
phase, the models are fine-tuned using diverse and
well-structured  datasets. Their performance is
rigorously evaluated through accuracy scores and
classification reports, which measure their reliability
and ensure the models meet the desired standards. This
approach guarantees that the system can provide
dependable recommendations for a variety of software
projects.

C. System Workflow

The system workflow is designed to provide an
intuitive and seamless experience for users,
incorporating multiple stages that ensure efficiency
and adaptability:

* User Input: Users initiate the process by providing
detailed project information through an interactive web
interface. This input includes specifics such as project
goals, requirements, and constraints.

* Input Refinement: Once the data is submitted, Natural

ICAITD
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Language Processing (NLP) models process the user

inputs to extract actionable insights. These insights are
derived by identifying key details, such as critical
project tasks and dependencies, making the input data
ready for further analysis.

* Planning: Using advanced algorithms, the system
analyzes the refined input to generate optimized task
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sequences and recommend suitable frontend,
backend, and database technologies. This stage
ensures that the plan aligns with the project’s unique

requirements, offering precise and actionable
recommendations.
* Visualization: To enhance user understanding and

communication, the system generates architectural
diagrams based on the recommendations and task
sequences. These diagrams provide a clear visual
representation of the software design and serve as an
essential reference point for decision-making.

* Real-Time Adjustments: The system incorporates a
dynamic feedback loop, allowing users to make
adjustments to their project details at any stage. Any
updates trigger real-time recalculations, ensuring that
the system adapts to changes immediately and updates
the recommendations and visualizations accordingly.

Data Preparation > Model Training
v
User Input Input
Refinement
W
Planning Visualization

Fig. 1. Dataflow Diagram

This comprehensive and modular workflow ensures
that the Al-driven software planner is not only
effective but also highly adaptable, providing users
with a seamless and efficient planning experience. By
combining automation with intelligent
recommendations and user-centric design, the system
bridges the gap between traditional planning methods
and modern software development needs.

7. DISCUSSION

The development of an Al-driven software planner
demonstrates the transformative potential of integrating
artificial intelligence into the traditionally manual and
static domain of software project planning. By
leveraging cutting-edge technologies such as machine
learning, natural language processing (NLP), and
service-oriented architecture, the system addresses
critical challenges faced in conventional methods,
including inefficiency, lack of scalability, and limited
adaptability.

Key aspects of the discussion include the performance
of Al models, usability and flexibility, visualization
capabilities, limitations and challenges, and ethical and
security considerations. The use of Random Forest
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Classifiers for technology recommendations has proven
effective, with high accuracy scores and reliable
classification reports. This highlights the system’s
capability to provide dependable suggestions tailored
to specific project needs. However, further testing with
larger and more diverse datasets could uncover
additional opportunities for performance enhancement.

The modular architecture ensures the system is user-
friendly and adaptable to diverse project requirements.
Features such as real-time adjustments and dynamic
recalculations empower users to make iterative
changes without restarting the planning process, thus
improving user experience significantly. The inclusion
of architectural diagram generation is a standout
feature  that  enhances  communication  and
understanding among project stakeholders. These
diagrams bridge the gap between technical and non-
technical team members, ensuring alignment during the
planning phase.

Despite its strengths, the system faces challenges such
as ensuring compatibility with highly specific or
unique project requirements and managing scalability
when handling largescale projects with intricate
dependencies. The reliance on predefined datasets may
also limit its applicability to niche domains where data
is scarce. As the system processes potentially sensitive
project data, ensuring data privacy and security is
paramount. Implementing robust encryption methods
and adhering to data protection regulations like GDPR
would mitigate risks and build user trust.

Tech
Recommendation
System (Display)

Processes the
Input Data

View
Recommendations

Suggest
TechStacks

User
(Requirements,
Project Details)

Recommendation
Model

—8

Database

Updates and
Trains the
Model

Feedback

Fig. 2. Model Diagram

8. RESULTS AND CONCLUSION

The proposed system is being developed as a
project
planning and management by leveraging modular Al-

comprehensive solution to revolutionize
driven components. Its design integrates advanced
algorithms such as topological sorting for precise task

sequencing and decision tree algorithms for tailored
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technology stack recommendations. These features
enable the system to meet the diverse and specific
requirements of various software projects, offering a
significant improvement over traditional planning tools.

A. Results

Early testing has been conducted across a range of
project scenarios, including e-commerce platforms and
educational portals, to evaluate the system’s
effectiveness and versatility. The outcomes of these tests
have been highly encouraging, demonstrating the
system’s potential to enhance the planning phase of
software development. Key findings include:

* High Accuracy in Recommendations: The system has
achieved accuracy in its technology recommendations,
reflecting its ability to analyze project requirements and
make well-informed suggestions. Users found the
technology stacks and task sequences to align closely
with their project goals, confirming the reliability of the
system’s decision-making process.

* Enhanced Architectural Understanding: The
architectural diagrams generated by the system have
received positive feedback from users, who appreciated
their clarity and detail. These visualizations have been
particularly effective in bridging the communication gap
between technical and non-technical stakeholders,
improving the overall understanding of the project

structure.

* Modular and Scalable Design: The system’s modular
design has proven to be easily customizable and
adaptable to various project types and industry domains.
Its scalability ensures that it can cater to projects of
different sizes and complexities, from small-scale
applications to enterprise-level solutions. Despite these
promising results, some challenges have surfaced during
testing. One major limitation is the system’s difficulty in
handling ambiguous or vague user inputs, which
occasionally results in less outputs.
Additionally, domain-specific constraints in certain
industries pose unique challenges that require further
refinement of the system’s capabilities.

accurate

B. Conclusion

The development of this Al-driven project planning
system marks a significant step forward in automating

and optimizing the early stages of software development.

By combining task sequencing, technology
recommendations, and visualization capabilities into a
single service-oriented tool, the system aims to
streamline project design and improve decision-making
efficiency. Key advantages of the system include:
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» Streamlined Planning: The automation of key planning
tasks significantly reduces manual effort and accelerates
the planning phase.

» Improved Collaboration: The visualizations and
structured outputs foster better communication and
alignment among team members, including managers,
developers, and stakeholders.

» User-Centric Design: With its adaptable and modular
architecture, the is versatile enough to
diverse
industry-specific needs.

system

accommodate project requirements and

C. Future Scope

To further enhance its capabilities, the system’s future
iterations will focus on addressing the identified
challenges and expanding its functionality:

» Advanced NLP Techniques: Incorporating cutting-
edge natural language processing models, such as
transformers (e.g., BERT, GPT), to better interpret and
handle vague or ambiguous user inputs. These
enhancements will allow the system to generate more
precise and relevant outputs, even when project
descriptions are loosely defined.

» Reinforcement Learning: Integrating reinforcement
learning methods to improve the system’s decision
making process over time based on user feedback and
real-world data. This will enable the system to adapt
dynamically to evolving project requirements and
industry trends.

* Industry-Specific the
system’s domain expertise to handle unique constraints
and requirements

Adaptations: Expanding

in specialized fields, such as
healthcare, finance, and manufacturing. This will
involve curating domain-specific datasets and
algorithms to refine recommendations and architectural

designs for these industries.

* Real-Time Collaboration Features: Adding real-time
collaboration tools, such as simultaneous input from
multiple users and live updates to architectural diagrams,
to further enhance usability and team collaboration.
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