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Documentation plays a crucial role in IT project management, particularly in the early stages, where it helps
define requirements, establish goals, and mitigate risks. Ensuring documentation quality and consistency
remains a challenge, necessitating adherence to established standards such as IEEE 830 and ISO/IEC 12207.
In our previous research, we proposed a model transformation chain to facilitate the generation of IT project
artefacts, which are offered as a solution in last 5 years scientific papers. This paper expands on that work by
examining how documentation elements can be systematically extracted and structured from the
transformation chain more detailed representation. We discuss the elements of documentation that can be
derived and mapping components for extracting relevant information from the artefacts already developed in
the project. Our findings highlight the potential to improve documentation quality and reduce manual effort.
A case study demonstrates the practical application of our framework to a small-scale IT project

documentation.

1 INTRODUCTION

Effective documentation is a critical aspect of IT
project management, serving as a foundation for
communication, decision-making, and knowledge
retention  throughout the project lifecycle
(Jarzgbowicz and Weichbroth, 2021). In the early
stages of an IT project, well-structured
documentation is particularly essential, as it guides
stakeholders in defining requirements, establishing
goals, and mitigating risks before implementation
begins. However, obtaining consistent and high-
quality documentation remains a challenge,
particularly when dealing with complex and evolving
project artefacts.

Furthermore, IT project documentation must
adhere to established standards and best practices to
ensure consistency, completeness, and usability
across different stakeholders and project phases.
Compliance with standards such as IEEE 830 for

https://orcid.org/0000-0001-7983-3088
https://orcid.org/0009-0002-2417-4518
https://orcid.org/0000-0003-3855-6963
44 https://orcid.org/0000-0002-1320-8471

[~}

[

336

Nikiforova, O., Miline, M. K., Babris, K. and Pastor, O.
Generation of IT Project Documentation Elements from a Model Transformation Chain.
DOI: 10.5220/0013568300003964

software requirements specifications (IEEE, 1994) or
ISO/IEC 12207 for software lifecycle processes (ISO,
2008) facilitates better communication, reduces
ambiguities, and enhances the overall reliability of
documentation. By aligning documentation with
recognized frameworks, organizations can improve
collaboration, ensure regulatory compliance, and
streamline project execution.

In our previous research (Nikiforova et al., 2025b)
we introduced a model transformation chain designed
to facilitate the generation of IT project artefacts.
Solutions published in 133 studies offering IT project
elements obtaining with principles of model-driven
engineering, machine learning and generative
artificial intelligence (AI), as well as manual
practices, were mapped into artefacts used in the
initial stages of IT project identified in (Nikiforova et
al., 2025a). This transformation chain provides a
structured framework, where relevant project
elements are obtained ones from another ones,
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ensuring alignment with project objectives and
stakeholder expectations. By leveraging this
transformation chain, we aim to improve the
efficiency and accuracy in the initial stages of IT
projects.

This paper follows our previous work by focusing
on the extraction and structuring of agile IT project
elements (Agile manifesto 2001) as mapping of them
into the created model transformation chain. We
explore the elements of documentation that can be
derived, the methodologies employed to extract
relevant information, and the benefits of integrating
this approach into IT project management practices.
Through this study, we aim to provide a systematic

framework that enhances documentation
development  reducing manual effort and
inconsistencies.

The remainder of this paper is organized as
follows: Section 2 provides an overview of related
work in IT project documentation and model-driven
approaches. Section 3 briefly describes the Agile IT
project life cycle and IT Project Management Plan
structure, which is used for mapping in the next
section. Section 4 specify the fragments of the model-
transformation chain in details for extracting
documentation elements in IT Project Management
Plan. Section 5 presents a case study demonstrating
the practical application of our approach. Finally,
Section 6 discusses the findings, implications, and
future research directions.

2 RELATED WORK

Project documentation of the IT project area is crucial
to the success of a project. This requires a systematic
plan to extract the necessary elements from the initial
artefacts. Many methodologies have been proposed to
help obtain documentation in a structured way in IT

projects.
Retrieving and  structuring IT  project
documentation can be accomplished through

different levels of automation. Manual processing
relies entirely on human effort for gathering,
structuring, and maintaining documentation. Semi-
automatic combines manual effort with automated
tools to facilitate documentation generation. Fully
automated systems utilize AI, ML, and Natural
Language Processing (NLP) to extract, classify, and
generate documentation artefacts without manual
intervention (Prasetyo et al., 2025).

One of the approaches involves the use of
knowledge extraction (Schlutter and Vogelsang,
2020) and NLP methodologies (Ferrari et al., 2021),

which allow for automated organisation of
documentation. Text mining techniques (Talib et al.,
2016) help to verify requirements documents, identify
primary entities and retrieve relationships within
project components. Ontology-based structuring
(Bencharqui, 2022) ensures consistency, while
Named Entity Recognition (Das et al., 2023)
enhances traceability by identifying project-specific
terms.

Al (Al-Arafat et al., 2025) and ML models (Thota
et al, 2024) have been introduced to improve
documentation accuracy by learning patterns in
requirement specifications, suggesting relevant
content and to classify and categorize project
documentation. These models, leveraging deep
learning and neural networks (Dehaerne et al., 2022),
help in reducing inconsistencies and enhancing
automation in documentation generation.

However, challenges such as contextual
ambiguity (Al and NLP-based techniques struggle to
fully understand context-dependent requirements),
domain-specific variations, and the need for large,
labelled datasets make it difficult to achieve fully
automated and error-free documentation extraction.

Model-driven development (MDD) offers a step-
by-step approach (Pastor and Molina, 2007) to
generating IT project documentation introducing a
multi-layered transformation process (Pastor et al.,
2021). Requirements are first captured using
structured representations (Alkhatib, 2024) such as
Unified Modeling Language (UML) or Business
Process Model and Notation (BPMN) which can be
retrieved from Natural Language (Sholiq, 2022),
(Meng and Ban, 2024), (Nikiforova & Pavlova,
2009). These are transformed into PIM and then
refined into PSM, ensuring alignment with system
implementation needs (Nikiforova et al., 2009).
Automated tools such as Papyrus, MagicDraw, and
Enterprise Architect facilitate the extraction of textual
documentation from models, reducing manual effort
and improving accuracy. However, different
documentation tools and methodologies often lack
seamless integration.

Ensuring compliance with established standards
(for example, ISO/IEC 12207 or IEEE 828) remains
challenging and requires constant updates and
alignment with evolving industry practices. Model-
driven development relies on the creation of
conceptual models at various levels of abstraction and
the use of transformation models to systematically
transition from  higher-level to lower-level
representations. This approach follows the Model-
driven Architecture (MDA) pipeline, which begins
with a Computation-Independent Model (CIM). The
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CIM is then transformed into Platform-Independent
Model (PIM), which, through its corresponding
Platform-Specific Model (PSM), ultimately generates
the final application code. This structured process,
which guides model-driven software development, is
referred to as a model transformation chain.
Transformation chains used in artefact generation
(Pastor et al., 2022) must maintain consistency across
different project phases, necessitating sophisticated
traceability mechanisms and integrating multiple
methodologies, such as MDD (Noél et al., 2022) and
NLP, what remains complex due to differences in
data formats and process workflows. Moreover, large
projects generate vast amounts of documentation,
making automated extraction complex while
inconsistencies in input data can lead to
documentation errors.

3 AGILE IT PROJECT
DOCUMENTATION

In the early stages of an agile IT project,
documentation focuses on establishing a shared
understanding of the product vision and setting the
stage for iterative development (PMI, 2021). Unlike
the rigid, upfront planning of traditional
methodologies, agile emphasizes "just enough"
documentation to enable rapid adaptation and
collaboration (Behutiye et al., 2022). The primary
goal is to capture the essence of the product and its
intended value, rather than producing exhaustive
documentation (Pasuksmit et al., 2021). This
approach promotes flexibility and responsiveness to
changing requirements.

Key agile artefacts produced during these early
stages include the product vision and roadmap. The
product vision provides a high-level overview of the
product's goals and target audience, while the
roadmap outlines the planned releases and key
features over time (Chantaravisutlert, 2022). Backlog
management, involving the creation and prioritization
of user stories, is also crucial (PMI, 2021). These
artefacts are typically maintained in collaborative
tools like Jira (Atlassian), allowing for continuous
refinement and adaptation. However, challenges arise
in ensuring these artefacts are easily retrievable and
consistently updated, especially in distributed teams.

It's important to note that the specific documents
required will vary depending on the project's size,
complexity, and the methodology used (Mesjasz et
al., 2022).
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Artefacts described in agile documentation
(Figure 1) standards prioritize clarity, conciseness,
and collaboration. User stories, for example, are
written in a simple, user-centric format, providing
acceptance criteria that must be met for a user story
to be considered complete (Kuhail and Lauesen,
2022). To manage scope, the product backlog is
segmented into smaller, manageable pieces, allowing
for iterative development and frequent feedback.
Prioritization techniques help to focus on the most
valuable features.

IT Poject Management

Product vision and Plan (Initiation phase)
roadma
Backlog management Scope
management [~ |
Definition of done
Sprint planning
Schedule

Task dependencies management [ |

Tools

Sprint execution and
Daily standups

Execution and
delivery

User stories and
acceptance criteria

Testing and
continuous integration

Metrics (cycle time,
burndown charts

il

Sprint review

Performance
and risk —
management

Managing risks

Quality and
improvements

i

Figure 1: Activities performed under the IT project
management plan.

Schedule management (PMI, 2021) in agile
projects revolves around sprint planning. Task
dependencies are visualized through sprint backlogs
and Kanban boards (Agile Alliance), while tools like
Jira and Azure DevOps (Azure) facilitate task
tracking and progress monitoring. Sprint planning
sessions are documented through sprint backlogs,
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which detail the tasks to be completed during the
sprint. These documents are living artefacts, updated
daily to reflect progress and changes (Marnada et al.,
2022). The challenge here is keeping these documents
up to date and accessible to all team members,
especially in fast-paced environments.

Execution and delivery in agile are characterized
by sprint execution and daily stand-ups. User stories
and acceptance criteria are the primary
documentation for development tasks, ensuring that
the team understands what needs to be delivered
(Baina et al, 2020). Testing and continuous
integration are integral parts of the development
process, with test cases and automated scripts
documenting the testing efforts. These documents are
generally kept within the CI/CD pipeline and are
referenced when bugs arise. The challenge, however,
is to ensure that these documents are easily accessible
and understandable to all team members, not just the
developers.

Performance and risk management in agile rely on
metrics like cycle time and burndown charts, which
provide insights into the team's progress and
performance. Sprint reviews are used to gather
feedback from stakeholders and demonstrate the
completed work. Managing risks, quality, and
improvements 1is an ongoing process, with
retrospectives documenting lessons learned and
action items for improvement (Garcia et al., 2022).
The challenge lies in maintaining a balance between
capturing necessary information and avoiding
excessive documentation that hinders agility. These
documentation pieces can be broken down into small,
digestible chunks, like individual user stories, sprint
reviews, or risk assessments, which are then stored in
a central repository, allowing for easier retrieval and
updates.

4 MODEL TRANSFORMATION
CHAIN FOR IT PROJECT
INITIATION ARTEFACTS

In previous research (Nikiforova et al., 2025b) we
gathered large model transformation chain which can
be applied for obtaining IT project documentation
artefacts at the initial stages of the project before
software implementation. In this article, we take and
examine in more detail a fragment of this large chain
that related to project documentation artefacts
according to the IT Project Management Plan.

This section is organized as follows. Section 4.1.
shows transformation chain fragment for Scope

Management, describing in details methods used for
artefacts obtaining. The rest of subsections
demonstrates only transformation chain types. By
dotted arrows in the transformation chains figures
authors highlight manual transformations and by
solid arrow the transformations with ability to
automate them are shown.

4.1 Transformation Chain for Scope
Management

Figure 2 shows all the possible transformations
among artefacts of the IT Project Management Plan
section Scope Management.

Business Model —»| Stakeholder »| User stories
requirements (prioritization)

Product backlog [«

Initial (Customer).. - - ---- 2q

Documentation
\ Project \
documentation

Project Budget | Project Cost and
parameters time estimation

Figure 2: Artefacts transformation chain for Scope
Management.

From Business Model artefact it is possible to
obtain Stakeholder Requirements by using direct
transformation of processes and their performers into
actors and use cases of UML use case diagram.
Moreover, (Jarzgbowicz and Weichbroth, 2021)
offers a solution for working with non-functional
requirements. As well as Product Backlog can be
defined by methods of current state analysis,
continuous re-engineering, reverse engineering
described in (Doshi and Virparia, 2023). Manually
Product Backlog can be refined from information of
Initial (Customer) Documentation as it is explained in
(Mohammad and Kollamana, 2024).

However, Initial (Customer) Documentation can
be used for automatic refinement of Project
Documentation as it is explained in (Nagoya, 2021).

The fuzzy model for cost and time optimization
described in (Kaushik et al., 2020) utilizes a
triangular membership function to automatically
derive Project Cost and Time Estimation from Project
Budget Parameters.

Thus, the Product Backlog can be automatically
defined using the Design Thinking model described
in (Alhazmi and Huang, 2020), which incorporates
Stakeholder Requirements. User stories
(prioritization) can also be obtained from Stakeholder
Requirements showing automatic transformations in
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(Wagner and Ford, 2020) using suitability of tools or
DevOps practices to fulfill the requirements.

Transformation from User Stories (prioritization)
to Product Backlog is automatic by using the SCSE
framework shown in (Kusdiyanto et al., 2022). As
well as using machine learning techniques in
(Rodriguez Sanchez, et al., 2023) shows automatic
transformations from Product Backlog to Project Cost
and Time Estimation.

The final transformation for Scope Management
gathers data from the Product Backlog to User Stories
(prioritization) when the prioritization is conducted
manually through project vision meetings described
in (Galvan-Cruz, et al., 2021).

4.2 Transformation Chain for Schedule
Management

Figure 3 shows all the possible transformations
among artefacts of the IT Project Management Plan
section Schedule Management.

The transformation from Initial (Customer)
documentation to User Story and Sprint Backlog is
manual, the same as is the transformation from
Product Backlog to User Story and back.
Additionally, manual transformation occurs from
Process Organization to User Story, from User Story
to Project Team and finally from Project Team to
Sprint ~ Backlog  artefact. = The  remaining
transformations for Schedule Management are
possible to obtain with automatization methods
described in (Galvan-Cruz, et al., 2021), (Sayeb et al.,
2024), (Noreika and Gudas, 2021).

Product backlog -.
Yo A
Initial (Customer) | . X P E—
Documentation > e H
User stories :
Sprint backlog [ (estimation) H
A |

e

Process <
Organization

Project team [« -

Figure 3: Artefacts transformation chain for Schedule
Management.

4.3 Transformation Chain for
Execution and Delivery

Figure 4 shows all possible transformations among

the artefacts in the Execution and Delivery section of
the IT Project Management Plan.
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Of the artefacts defined in this section, only the
transformation from Initial (Customer)
documentation to Process Organization is highlighted
as automated. A solution for this automated
transformation is offered in (Sayeb et al., 2024). The
remaining transformations described in Execution
and Delivery section are obtained manually.

Product backlog | ---- »  User story
LY TTAR
Initial (Customer)
Documentation | ,~ :
v :

. Stakeholder
Process [ __. »| documentation/
Organization communication

Figure 4: Artefacts transformation chain for Execution and
Delivery.

4.4 Transformation Chain for
Performance and Risk
Management

Figure 5 shows all the possible transformations
among the artefacts in the Performance and Risk
Management section of the IT Project Management
Plan.

The transformation from User Story to Security,
as well as from Process Organization and User Stories
(estimation) to Risk Management, can be obtained
using automatization methods, as discussed in
(Herwanto et al., 2024), (Cabrero-Daniel et al., 2024),
(Neto et al., 2023). However, remaining
transformations in this section can be executed
manually.

User story > Security
Product backlogf.. ™. V
Tnitial “ATQuality
(Customer) [~"""°" > Management
Documentation A
Process  |.-”
Organization [~~~ :
Userstories | ManaRiSel;nent
(estimation) 9
Sprint backlog ’

Figure 5: Artefacts transformation chain for Performance
and Risk Management.
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5 TRANSFORMATION

EXAMPLE DEMONSTRATION

Documentation Elements from a Model Transformation Chain

For the demonstration of the transformation chain
described in the paper, authors selected a fragment of
Project Scope definition. Its transformations are

shown in Figure

6. For

practical

example

demonstration the problem domain is chosen, where
students select thesis topic for their research.

Business process model of the problem domain is

presented in Figure 7 (a).

Add direction to the topic

list Direction list direction list
____________________ (supervisor with R
. their offered :

Study program director,

Supervisor directions) \ y prog )

(N
Review available topics
for the bachelor's thesis Release the taken topic
Student Supervisor or Study €~
: program crecter
hoose a direction from A
the list offered by
supervisors Mark in the list that

..................... the topic is taken (" Rejectstudent's )

N Student Y, application

prprove the proposed\

chosen direction, student's data

Write an email to

Study prog‘rixm director

supervisor about chosen
direction

Student

Initiate a meeting with

the student to discuss
the direction

Supervisor

Meet with student to
discuss topics

Supervisor and student

(" Reject student's choice W

Application for a
topic, signed by the
student and the
supervisor

Accept student's
choice and define
the topic

Supervisor

(

Review application

Study program director

Approve student's
application

Study program director,

Develop the work

(topic status has changed) J

Supervisor

(@)

Stakeholder
requirements
>
Business Model
Y
i oo st
Product backlog [€ ser stories
roductbackiog L (prioritization)
N
User story

Figure 6: Project Scope definition transformation chain.

Enter a direction

View your directions and
tudents who have applied

tudy program

Supervisor director's email

Approve/reject student's
choice

=

Approve/reject proposed
direction

Study program

! eview topic/direction
director

Student's email

A

Supervisor's email

Approve/reject student's
assignment

i/O

Review topics

Student

(b)

Apply for topic
development

Priorities | As | <<role>> |l want <<use case>> <<context>>

1|As |astudent |l want |to review the list of directions to choose one for development.

3|As |astudent |l want |to group the directions by supervisor, to structure them, make them more organized, and
keywords or complexity level simplify the selection process.

2|As |astudent [l want |to review detailed information of to get a more detailed understanding of the specific
directions direction and determine whether it is interesting.

2|As |astudent |lwant |to review detailed information from the to gain a more detailed understanding whether it is
supervisor suitable.

1[As [astudent |l want |to apply for the selected direction to initiate work/ take the first step for myself

2|As |astudent [l want |to withdraw from the selected direction to choose other direction.

()

Figure 7: Business process model of the problem domain (a), the corresponding UML use case diagram (b) and the obtained
product backlog with prioritized user stories (c).
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As far as for transformations presented in Figure
6, the Business Model is used as the initial
information into transformation chain. From this
model, stakeholder requirements are obtained in the
form of the UML wuse case diagram. This
transformation can be implemented automatically
(highlighted as solid row between the artefacts in
Figure 6), e.g., in correspondence with the approach
offered in (Nikiforova et al., 2017). The requirements
expressed in the form of system use cases are
transformed into user stories, which become part of
the product backlog. These user stories are then
prioritized in the correspondence with methods
described in Section 4.1.

As far as for practical example, the processes
performed by actors in the business model in Figure
7 (a) are transformed into particular use cases
associated with the corresponding actors. A fragment
of the UML use case diagram, obtained from the
presented business process diagram, is shown in
Figure 7 (b). The definition of Product Backlog,
based on the business model and stakeholders’
requirements, is suggested as automation. In this
automation, actors and use cases are transformed into
the form of user stories. However, this automation
should be combined by manual input from
stakeholders, who will then prioritize the user stories
for implementation. The project user stories are
documented and listed in the table in Figure 7 (c).
User stories are translated from the provided use
cases and integrated into the project documentation.

Once the product backlog is created, it can be
imported into project management tools, such as Jira
for further project planning and development. This
integration can help to minimize the risk of deviations
from project requirements during implementation.

6 DISCUSSION AND
CONCLUSIONS

Obtaining consistent and well-structured IT project
documentation remains a persistent challenge in both
academic and industrial contexts. Project managers
and development teams must often deal with a large
volume of evolving artefacts, which are produced and
modified throughout the software development
lifecycle. These artefacts are not always aligned with
one another, and the absence of a structured
documentation ~ framework can lead to
miscommunication, duplicated effort, and an
increased risk of project failure. This issue is
particularly pronounced in agile or hybrid project
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environments, where documentation is often
deprioritized in favour of rapid delivery cycles.
Nevertheless, clear, consistent, and standards-
compliant documentation remains essential for
stakeholder =~ communication, risk  mitigation,
traceability, and long-term maintainability.

This paper addresses the need for a more
systematic and automated approach to documentation
generation by introducing a model transformation
chain aimed at structuring documentation elements in
alignment with the IT Project Management Plan. Our
approach leverages existing artefacts — such as
business process models, user stories, or requirement
specifications and applies transformation logic to
extract and organize relevant content. The proposed
method helps reduce redundancy, improve
traceability, and align outputs with established
standards, such as IEEE 830 and ISO/IEC 12207.

While our findings demonstrate that many
transformations between IT project artefacts can be
automated, certain transformations — particularly
those that involve semantic interpretation or abstract
reasoning — still require manual intervention. This
gap in automation is especially evident in the early
phases of IT projects, where ambiguity is highest, and
artefacts are often incomplete or inconsistently
defined.

The application of Al in early-phase
documentation tasks, such as requirements gathering
or process modelling, is constrained by the lack of
true semantic understanding. Most contemporary Al
tools, especially those based on Large Language
Models, operate by identifying statistical correlations
in textual data. While these models can produce
syntactically correct content, their outputs often lack
domain-specific accuracy, contextual relevance, and
consistency with other artefacts. This becomes
particularly problematic when dealing with structured
logic or business rules embedded in models such as
BPMN or UML diagrams. As a result, Al-generated
documentation at this stage may resemble speculative
or "fantasy" content rather than actionable, standards-
compliant deliverables.

Through  our research, we  identified
transformation chains for four critical sections of the
IT Project Management Plan and for each section, we
defined mappings between commonly used artefacts
and corresponding documentation elements. For
instance, in our case study, user stories were
successfully derived from business process models to
define the project scope. These mappings serve as the
foundation for a documentation framework that
supports partial automation, reduces manual effort,
and improves consistency.
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Our findings suggest that IT project artefacts,
when properly structured and semantically enriched,
can serve as valuable primary sources for
documentation generation. We propose integrating
documentation as a parallel process embedded within
the model-driven development workflow. The
transformation chains we propose allow for
continuous documentation that evolves alongside the
project and remains aligned with its progress.

The proposed approach also facilitates better
collaboration between technical and non-technical
stakeholders. By translating complex models into
human-readable documentation, it becomes easier to
involve business users, analysts, and decision-makers
in the development process. This not only improves
project transparency but also enhances the likelihood
of delivering solutions that meet real business needs.

Based on the research presented in this paper, we
draw the following conclusions:

e IT project artefacts can be effectively used as
primary inputs for structured documentation,
ensuring consistency and completeness across
various project phases.

e The application of model transformation
chains enhances the automation of
documentation processes, thereby reducing
manual effort, human error, and time spent on
repetitive tasks.

e Documentation generation can be
systematically updated and maintained by
integrating transformation logic directly into
the project development lifecycle.

Future work will focus on several key areas. First,
we plan to refine and expand the transformation
chains to cover additional components of IT project
documentation, including stakeholder analysis,
quality management, and change control. Second, we
will work on defining a more detailed meta-model for
IT artefacts to support more accurate mappings and
transformations. Third, we aim to explore the
integration of domain-specific ontologies and
semantic technologies to enhance the interpretability
of artefacts by Al systems. Finally, we will continue
validating our framework through empirical case
studies in both academic and industrial settings, with
the goal of contributing to the development of faster,
higher-quality, and more maintainable IT project
documentation.
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