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Abstract: Pivot of a Software Industry is the knowledge
which it possesses with peripherals as people and
product, complimenting each other with the processes
in the organization. This paper elaborates how to
manage the knowledge of the organization to keep it
explicit and not tacit in an agile development
environment. This paper explores strategies and
practices employed to effectively capture, organize,
and disseminate knowledge in software development
environments. Key topics include the wuse of
technology-driven platforms for information sharing,
fostering a culture of collaboration, and implementing
structured learning and mentoring programs. The
paper also discusses scalability of solutions, and the
integration of advanced tools such as artificial
intelligence to streamline knowledge retrieval and
reuse. By examining successful case studies and
emerging trends, this research underscores the
importance of continuous improvement and agile
practices in optimizing knowledge management
frameworks to meet the dynamic needs of software
engineering Industry.
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A software industry can be characterized as an
organization consisting of three fundamental
components: people, products, and a knowledge
base. The knowledge base serves a dual purpose: it
enables individuals to acquire essential insights
while  continuously evolving through their
contributions. Products establish the contextual
framework for the knowledge base, which, in turn,
supports the development of innovative and
contextually relevant software solutions.

In the construct of an organization, a deeper
examination reveals that its foundation is inherently
centered around the pillar of people. However, this
aspect is inherently dynamic, as workforce
composition changes due to talent drain, leading to
the loss of critical knowledge. Such attrition disrupts
delivery velocity and extends the time required for
new employees to achieve productivity, placing
additional demands on their mentors.

Similarly, the product pillar is subject to volatility as
it adapts to evolving market needs and technological
advancements. This creates a continual challenge to
ensure that the knowledge base remains current and
relevant. Keeping pace with this dynamism demands
significant effort in maintaining an organization's
collective intellectual resources.

In this context, there arises a compelling need for a
robust framework that ensures the knowledge base
of an organization remains relevant within the
VUCA (Volatility, Uncertainty, Complexity, and
Ambiguity) environment. Such a framework must
enable the accessibility and usability of tacit and
experiential knowledge, providing a cohesive
platform where knowledge can be both requested
and contributed effectively. This approach is
essential for fostering resilience, collaboration,
agility, and sustained innovation within the
organization .
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2. TRADITIONAL VS AGILE KNOWLEDGE
MANAGEMENT

The need for Agile-Driven knowledge management
arises primarily from the differences in how the
knowledge base is acquired and governed in an
Agile environment compared to the traditional way
of software development. In the Agile paradigm,
with its iterative and dynamic approach, the
transient and evolving nature of processes often
leads to challenges in systematically preserving and
maintaining knowledge base. As a result, the
transition of most software industries to Agile
methodologies has created a significant gap in the
effective management of organizational knowledge.
Addressing this gap is crucial to ensure continuity,
collaboration, and sustained productivity in Agile
workflows.

2.1 Traditional way of knowledge management
Comprehensive documentation in traditional world
serves as a primary source for organizational
knowledge base, The knowledge is formally
structured to a static framework, ensuring organized
knowledge system, but often limits adaptability.
Maintenance of this knowledge base requires
periodic updates conducted through formal review
processes. Furthermore, accessibility to this
documented knowledge is often confined to specific
roles within the organization, thereby restricting its
availability —and  impeding  cross-functional
collaboration.

2.2 Agile way of Knowledge Management

In Agile-driven knowledge management,
documentation is dynamic, evolving, and adheres to
the principle of being “just enough” to meet current
needs without excess detail. Knowledge primarily
resides as tacit and experiential, often confined to
the individuals directly involved in specific
activities or projects. Maintenance is decentralized,
with continuous updates occurring organically as
part of daily workflows, fostering adaptability and
relevance. Unlike traditional methods, Agile
practices emphasize making knowledge accessible
to the entire organization.

3. KNOWLEDGE MANAGEMENT GAPS IN
AGILE DEVELOPMENT

As the software industry transitioned from
traditional methodologies to Agile practices, it

introduced significant changes across all aspects of
development, including the dynamics of process
workflows. A notable shift occurred in the
management of the knowledge base, transitioning
from static, comprehensive documentation to an
Agile approach characterized by the concept of "just
enough™ and evolving documentation.

In traditional Waterfall development, documentation
is treated as a distinct phase within the Software
Development Life Cycle (SDLC), with ample time
dedicated to its preparation. Artifacts generated
during this phase are meticulously planned and
encompass various aspects of the project, ensuring
ease of understanding and accessibility of critical
information for subsequent stages of development.
Another key advantage of traditional approaches lies
in the detailed documentation of experiential and
tacit knowledge. The process of brainstorming and
multi-perspective illustrations brings implicit
knowledge to the forefront, capturing it in written
form. These artifacts are subjected to formal review
processes, ensuring their accuracy and relevance.
Moreover, as documentation is typically a role-
based activity, implicit governance mechanisms
naturally emerge, further enhancing the quality and
accountability of the documented knowledge.

Thus, evidently there is a gap that got created with
Agile transformation for Software Industry in the
way knowledge needs to be maintained.

The shift from Waterfall to Agile methodologies
redefined knowledge management, moving from
comprehensive, static documentation to a dynamic
"just enough™ approach. Waterfall's structured
process emphasized detailed planning, capturing
tacit knowledge, and formal reviews, ensuring
accuracy, accessibility, and governance

3.1 Challenges in Agile
management

The transition from Waterfall to Agile
methodologies introduces unique challenges in
managing organizational knowledge effectively.
Key challenges to be addressed include:

knowledge

3.1.1  Capturing Tacit Knowledge: Agile heavily
relies on tacit, experiential knowledge often
confined to individuals, risking significant loss
during transitions or attrition
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3.1.2  Maintaining Evolving Knowledge: Agile’ s
iterative nature necessitates continuous updates to
ensure knowledge remains accurate, relevant, and
aligned with ongoing development.

3.1.3 Balancing Minimal and Sufficient
Documentation: Agile emphasizes “just enough”
documentation, which may lead to ambiguities if not
carefully balanced against the need for
comprehensive detail.

3.1.4  Ensuring Team-Wide Accessibility: Agile
practices require making knowledge accessible to all
team members while avoiding information silos and
maintaining necessary confidentiality.

3.1.5  Standardizing Knowledge Management
Practices: Decentralized approaches in Agile can
result in inconsistencies, complicating knowledge
capture and maintenance across diverse teams.

3.1.6  Facilitating Knowledge Transfer in
Distributed Teams: Knowledge sharing among
geographically dispersed teams presents logistical
and communication challenges.

3.1.7  Scalability  and Sustainability  of
Knowledge Systems: Expanding organizations must
ensure their knowledge systems can grow while
remaining user-friendly and efficient.

Addressing these challenges calls for the
implementation of dynamic, adaptable knowledge
management frameworks tailored to the needs of
Agile environments, leveraging technology and
collaborative practices to foster effective knowledge
sharing and retention

3.2 Putting a structure to address these
challenges

To address the challenges in Agile knowledge
management, a robust and adaptable set of processes
is essential. The set must integrate technological
tools, collaborative practices, and dynamic
processes to capture, share, and maintain
organizational knowledge effectively.

Tailored practices of waterfall model need to be
integrated in the agile methodologies. Idea is not to
pick and drop the essence of knowledge
management from traditional way to agile
framework but to tailor the agile processes to
compliment the effective knowledge management
which can help in addressing these challenges

4. KNOWLEDGE MANAGEMENT
FRAMEWORK

@y m
= —%L} """" _

N, ETEe
25 |

Structuring  different processes vyielded in a
framework that meets the needed requirements. Key
nodes in the framework are —

4.1 Knowledge nexus

Bridging the Gap for Knowledge Exchange in Agile
Development

In Agile development, work is typically executed by
small, self-organizing teams, such as Scrum teams.
Once a sprint concludes, subsequent tasks are
queued in the product backlog. The knowledge
acquired during a sprint—whether related to
developed product features or problem-solving
approaches—often resides exclusively within the
team, becoming tacit knowledge. This presents a
significant challenge in cases of attrition, as critical
insights related to legacy or new product features
may be lost, leading to knowledge silos within the
organization.

The concept of a "Knowledge Nexus" addresses this
issue by introducing a tailored framework for Agile
workflows that facilitates effective knowledge
sharing. This platform enables individuals or teams
to express their interests or requirements on specific
topics and connect with others who possess the
requisite expertise. This can be seen as ‘I Need, I
Give’ knowledge sharing platform. Such a system
ensures seamless knowledge transfer, thereby
preserving organizational intelligence.

The implementation of the Knowledge Nexus can
leverage tools such as SharePoint dashboards or
dedicated knowledge management platforms. These
tools should include governance mechanisms to
oversee training sessions, maintain records, and
enrich the organization's knowledge repository for
future use. By fostering an environment of
continuous learning and collaboration, the
Knowledge Nexus strengthens organizational
resilience and optimizes Agile processes

4.2 Domain training
Strengthening the Core Knowledge Base in
Software Industry
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In the software industry, the "domain™ represents the
cornerstone of the organizational knowledge base,
encompassing the essential business context and
processes around which software solutions are
developed. Strengthening teams in terms of domain
expertise is therefore critical for achieving
organizational success.

Domain knowledge is predominantly static, with
infrequent changes. However, shifts in business
trends and market dynamics can render it volatile,
requiring updates to align with emerging needs.
Domain trainings would help us in understanding
customer pain points and have better elicitation of
requirements resulting better quality and reduced
code rework. To address this, it is vital to establish a
robust knowledge repository that undergoes periodic
governance to ensure accuracy and relevance.
Additionally, domain training sessions should be
conducted on a need basis to familiarize the entire
organization with current business trends and future
perspectives. Such initiatives not only enhance
collective expertise but also empower teams to adapt
effectively to changing market demands, driving
innovation and maintaining a competitive edge in
the industry.

4.3 Technical training

A Pillar for Agility and Relevance in Software
Organizations

In a rapidly evolving software industry, staying
aligned with current technical trends is paramount
for ensuring future readiness. Maintaining relevance
in the present equips organizations to adapt swiftly
to new challenges and opportunities. Incorporating
principles such as Clean Code and Clean
Architecture is essential to sustaining high-quality
software development practices.

Industry attrition underscores the importance of
continuous technical training, as there is an ongoing
need to transition development practices from
academic standards to industry best practices.
Depending on the organization's domain, a
consistent focus on advancing technical expertise is
crucial to maintaining competitiveness.

Regularly conducting and recording technical
training sessions forms a vital component of
effective knowledge management. These -efforts
facilitate the seamless dissemination of technical
know-how across teams, fostering an agile and
adaptable  development  environment  while
mitigating risks associated with knowledge loss. By
institutionalizing such practices, organizations

ensure both their technological proficiency and their
long-term resilience.

4.4 Training & learning repository

Enabling Scalable and Accessible Knowledge
Sharing

A robust training platform is essential for facilitating
effective knowledge dissemination in a software
organization. While the availability of training
topics, knowledge seekers, and providers forms the
foundation of a knowledge-sharing ecosystem, the
presence of a suitable platform ensures the efficient
delivery and retention of this knowledge.

With the widespread adoption of hybrid work
cultures, the platform must support various modes
and formats for training sessions, accommodating
in-person, virtual, and asynchronous learning needs.
Additionally, the platform should include
mechanisms to record sessions and integrate them
into a centralized repository, thereby enriching the
organizational knowledge base.

The selection of a training platform should be
guided by key characteristics, including availability,
ensuring constant access; understandability, to
support user-friendly navigation and usability; and
scalability, to accommodate future organizational
growth and evolving training demands. A well-
designed training platform enhances organizational
agility by providing seamless access to knowledge
resources, fostering continuous learning, and
aligning teams with dynamic business and technical
requirements.

45 Technical documentation

Sustaining Knowledge and Ensuring Quality in
Software Development

Technical ~ documentation  encompasses  the
comprehensive detailing of legacy and ongoing
features of a software product, including its
architecture, design, standards, guidelines, and
associated processes, organized within a well-
defined structure. This documentation serves as a
critical resource for preserving the development
team's expertise and sustaining knowledge over
time.

Robust technical documentation mitigates the
impact of attrition, ensuring that team transitions do
not significantly hinder productivity or compromise
the quality of deliverables. Agile teams, often
working across diverse and dynamic topics, benefit
greatly from accessible and well-structured
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documentation that accelerates the onboarding
process for new members.

By providing clarity on the technical aspects and
architectural decisions of a software component,
such documentation safeguards against inadvertent
deviations from established standards and design
principles. A well-maintained technical
documentation repository is, therefore, a cornerstone
for maintaining the consistency, quality, and
sustainability of product development in agile
environments.

4.6 Training repository

A Critical Asset for Knowledge Sustainability and
Onboarding

As organizations scale, the systematic management
of training materials becomes imperative to
facilitate the onboarding of new employees and
ensure the sustainability of knowledge resources. A
centralized training repository serves this purpose
by archiving all training sessions, making them
readily available for future use.

The repository should be designed to guide learners
intuitively, minimizing the need for direct
mentorship. This self-paced learning approach
enhances accessibility and efficiency, allowing
employees to acquire knowledge independently.
Over time, the training content may require updates
due to the deprecation of software features or
architectural refactoring. Therefore, implementing a
robust governance framework is essential to
maintain the relevance and accuracy of the
repository. Such a system ensures the repository
evolves alongside the organization's technical
landscape, maintaining its utility as a critical tool for
knowledge retention and capacity building

4.7 Product documentation

A Comprehensive Framework for Software
Lifecycle Management

Product documentation in a software organization
serves as a foundational reference that supports
multiple stakeholders, including developers, testers,
customers, and end-users. It begins with defining the
customer's problem statement and presenting the
corresponding solutions provided by the product.
This documentation is dynamic, evolving over time
to accommodate changes driven by market trends
and technological advancements.

Beyond the immediate product perspective, product
documentation also offers an in-depth overview of
the organization's domain, providing contextual

understanding that aligns the product's purpose with
business goals.

Comprehensive product documentation encapsulates
all necessary information to enable the effective
development, usage, and maintenance of the
software throughout its lifecycle. By systematically
maintaining and  updating this  resource,
organizations can ensure consistent quality,
streamlined  workflows, and adaptability to
emerging challenges in the software industry.

4.8 Requirement documentation

Balancing Precision and Agility

Requirement  documentation  serves as the
foundation for defining product and feature
specifications. It must be comprehensive yet
concise, ensuring that it effectively communicates
its purpose and aligns with the dynamic nature of
software development. This documentation is
continuously evolving, necessitating version control
to track changes and maintain consistency.

In Agile development, the principle of "just enough"
documentation introduces a need for strategic
balance. The documentation must be minimalistic to
avoid overhead, yet detailed enough to provide
clarity and direction. Striking this balance requires a
structured approach to ensure that requirements are
clear, illustrative, and actionable without being
excessively detailed or ambiguous.

By adopting a well-thought-out strategy,
requirement documentation becomes a critical asset
that facilitates efficient development, supports
collaboration, and aligns with the iterative processes
characteristic of Agile methodologies.

4.9 Knowledge database
Structuring  Organizational
Scalability and Automation

A knowledge database in a software organization
integrates all available resources, including training
content, technical documentation, and product-
specific materials. This comprehensive repository
serves as a critical asset for onboarding, training,
and disseminating information across the
organization.

Organizing this knowledge within a well-defined
database structure is essential to maintain contextual
relevance and facilitate efficient retrieval of
information. A structured approach enables the
repository to support tailored queries and ensures its
usability for diverse purposes, from team upskilling
to process optimization.

Knowledge  for
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Establishing a robust knowledge database is a
prerequisite for implementing advanced
frameworks, such as automated know-how
interaction systems. By leveraging this database,
organizations can foster seamless information
exchange, enhance collaboration, and ensure long-
term knowledge sustainability.

4.10 Interactive agent
Transforming  Knowledge
Generative Al
Technological advancements continually reshape
not only the nature of knowledge within an
organization but also the methods used to
disseminate it. The emergence of generative Al has
introduced new possibilities for knowledge
management, shifting traditional practices toward
more dynamic and accessible approaches.

Deploying an interactive agent, such as a chatbot,
enhances the distribution and accessibility of
organizational knowledge. Key considerations
include selecting an appropriate Al model, training
it effectively, and embedding it with relevant data
sources. To ensure the chatbot’s effectiveness and
reliability, contextualization of data within the
model is critical. This minimizes the risk of
hallucinations and maintains the chatbot's relevance
and accuracy in addressing organizational queries.
By leveraging generative Al-powered interactive
agents, organizations can create an adaptive
knowledge management framework that is aligned
with  modern technological trends, enhancing
efficiency and collaboration.

Management  with

4.11 Integration to organization

The successful implementation of this framework
requires seamless integration into the organizational
structure. The key entities represented as nodes in
this framework already exist within  most
organizations. To operationalize the framework, the
focus should be on establishing processes that
interconnect these nodes effectively.

By embedding these processes within the
organizational workflow, the framework becomes a
dynamic system that facilitates collaboration,
enhances knowledge sharing, and streamlines
operations. Proper alignment of this integration with
existing practices ensures that the framework
becomes an inherent part of the organizational
ecosystem, driving efficiency and continuous
improvement.

5. CASE STUDY

s - x

5.1 Overview

This case study examines the gaps in the knowledge
management system within an agile framework and
explores potential solutions to address the
challenges faced by an organization. The study
focused on identifying existing inefficiencies,
understanding their root causes, and implementing
targeted initiatives to strengthen the knowledge
management system.

5.2 Methodology

We began the study by collecting feedback through
structured surveys from various Scrum teams within
the organization. The surveys included a predefined
set of questions to gain insights from team members,
management, and the leadership group. The
collected responses were analyzed in brainstorming
sessions to identify the critical pain points.

5.3 Key findings

The analysis revealed that the organization's most
significant challenge stemmed from high attrition
rates, with many related issues revolving around this
factor.  Moreover, the agile development
methodology was found to contribute to the
accumulation of tacit knowledge, leading to voids
that hindered efficient knowledge sharing and
retention.

5.4 Actions taken

To address these issues, a bottom-up approach was
adopted, focusing on resolving problems at their
source:

5.4.1  Enhanced Mentorship Program:

5.4.1.1 Optimized the onboarding process for new
team members, reducing the time required from 14
weeks to 7 weeks.

5.4.1.2 Decreased the involvement of mentors
during onboarding from 3 weeks to 1 week, thereby
increasing team throughput.

5.4.2  Domain Training Repository

5.4.2.1 Curated over 250 domain-specific training
modules and made them globally accessible.
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5.4.2.2 The repository benefited 106 unique global
users, with a cumulative engagement of 340 hours,
enhancing overall domain expertise within the
organization.

5.4.3  Centralized Knowledge Hub

5.4.3.1 Consolidated all information sources into a
unified platform named “One Source of
Knowledge.”

5.4.3.2 This initiative significantly reduced the
time required to locate critical information,
improving efficiency.

5.4.4  Interactive Knowledge Transfer Platform
5.4.4.1 Introduced a system titled “I Need — |
Give,” which enabled knowledge seekers to connect
with knowledge providers, thereby facilitating the
transfer of tacit knowledge across the organization.
5.4.42 This platform improved the agility and
distribution of knowledge flow

545  Generative Al Chatbot

5.4.5.1 Implemented a generative Al-based chatbot
for interactive knowledge dissemination.

5452 By integrating contextual knowledge
sources, the chatbot enabled quick access to relevant
information without significant reliance on mentors.
5.4.6  Standardized Documentation Structure
5.4.6.1 Established a consistent framework for
“just enough documentation.”

5.4.6.2 This addressed the challenges posed by
globally  distributed  teams  with  diverse
documentation practices, ensuring homogeneous
and comprehensible knowledge for new entrants.

6. RESULTS

After implementing these processes and initiatives
for six months, the results were evaluated through a
follow-up survey with the same teams. The findings
indicated a substantial improvement in the
happiness index, reflecting enhanced efficiency,
streamlined knowledge sharing, and overall
satisfaction.

7. CONCLUSION

This case study highlights that a targeted approach
to knowledge management in an agile framework
can effectively address organizational challenges
caused by attrition and tacit knowledge silos. The
initiatives  implemented not only improved
onboarding efficiency and domain expertise but also
fostered a culture of collaborative learning and
knowledge distribution. The integration of advanced
tools like generative Al further streamlined access to

information, ensuring the organization's readiness
for future challenges.

8. ACKNOWLEDGEMENT

We would like to express our sincere gratitude to
Siemens Technologies Services Pvt Ltd for
providing the resources and support necessary to
conduct this research. We are especially thankful to
our Manager, Mr. Sujitkumar Uramkumarath, for
his invaluable guidance and encouragement
throughout the project, and to Product Architect Mr.
Lijo M Cherian, whose expert advice and
constructive feedback greatly enriched the quality of
our work.

We also extend our heartfelt thanks to the various
teams at Siemens Technologies Services Pvt Ltd for
their collaboration and support during this endeavor.
Finally, we are deeply grateful to our families for
their unwavering support and understanding, which
made it possible for us to complete this work.

This  achievement reflects the  collective
contributions and encouragement of everyone who
has been part of this journey

9. REFERENCES

[1] Levente Szasz and Alexander Rossmann, “A
Systematic Literature Review on Agility in
Knowledge-intensive Organizations,” Vol. 24
No. 2 (2023): Proceedings of the 24th European
Conference on Knowledge Management

[2] Jayampathi Kumasaru, A. Chamaru De Alwis
and M.J.M. Razi, “Role of Organizational
Agility in Knowledge Management Orientation
and Organizational Performance: A Systematic
Literature Review”, June 2022, Wayamba
Journal of Management 13(1):1-27.

[3] Raquel Andrade Barros Ouriques, Krzysztof
Whnuk, Tony Gorschek, and Richard Berntsson
Svensson, “Knowledge Management Strategies
and Processes in Agile Software Development:
A Systematic Literature Review,” International
Journal of Software Engineering and
Knowledge EngineeringVVol. 29, No. 03, pp.
345-380 (2019).

[4] Bill Kaplan and Kent Greenes, “Agile
Knowledge Management (KMAgile),” October
01, 2015 KM World.

[5] Alish Gill, “Agile Knowledge Management:
Why & How to Inculcate It,” January 7, 2021,
searchunify.

IJIRT 176613 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 5700



