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Abstract: This paper explores emergent architecture practices within Agile methodologies, focusing on the development of an
architectural runway to enhance adaptability and reduce technical debt. By reviewing existing literature and analyzing previous studies,
the research identifies key benefits such as improved flexibility, enhanced collaboration, and sustained system integrity. The findings
suggest that adopting these practices can provide a competitive advantage in rapidly evolving environments, emphasizing the importance
of continuous adaptation and architectural evolution in Agile software development.
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1. Introduction

Among modern development approaches, there have been
numerous changes driven by the widespread practice of using
the agile methodology in software development. The other
important aspect that is considered in the Agile development
is flexibility of the architecture to accommodate changes

Feature

during a project and ensure that the changes do not create
large technical debts [1]. This concept is known as the
‘architectural runway,” which implies the necessary technical
infrastructure for forthcoming elements that wouldn’t require
significant redesign. Outgrowing practices help construct and
extend the runway, allowing teams to adapt more flexibly to
new demands.
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Figure 1: Architectural Runway (Scaled Agile Framework,2020)

2. Background Information

Compared to traditional approaches to software development,
the architecture is defined beforehand and fixed, which often
results in the creation of frameworks that become
impediments when the project specifications change [2].
Also, while agile discourages big design and advocates for
incremental and iterative models, it is more appropriate to be
flexible in architecture. There are two primary approaches to
forming emergent architecture practices: They involve
adapting the system architecture as feature implementation
progresses, which ensures that the architecture is compatible
with current project requirements.

Importance and Relevance

The relevance of this research can be seen in the fact that it
can reveal ways and mechanisms in which Agile teams can
address architectural issues while at the same time retain
flexibility and rapidity. In the present global market, the
demand for time-bound delivery and constant enhancement
and evolution of software products, it becomes crucial to

comprehend how to establish an extensible architectural
runway.

Significance

The significance of this study lies in its potential to inform
Agile practitioners about the benefits of emergent architecture
practices, highlighting their impact on project flexibility,
technical debt management, and team collaboration, which
are crucial for maintaining competitiveness in dynamic
environment

Purpose

This study aims to examine the role of emergent architecture
practices in Agile methodologies, specifically how these
practices contribute to building an adaptable architectural
runway that supports continuous delivery and integration in
software development.

This study has the following objectives: To offer
operational recommendations for emergent architecture
practices and present empirical findings about their efficacy.
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Structure

This paper is organized as follows: Agile methodologies and
emergent architecture literature review: A descriptive
literature review is presented that discusses prior work in the
areas of Agile methodologies and emergent architecture The
research methodology section of the study will provide a brief
overview of how the research was done The results of the
literature review and analysis are presented in the subsequent
section with the implications of these results being discussed
in the final section of the write-up [3].

3. Literature Review

Existing Research

Scrum, Kanban, and XP are examples of agile frameworks
where improvement is made in little quantity within short
cycles. They ascribe importance to teamwork, listening to
customers, and being prepared to make changes based on new
information. Nevertheless, many specialists noted that the
architectural part of Agile was usually difficult. One of the
common problems with traditional approaches to architecture
is that such frameworks are too prescriptive, which raises
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issues with Agile projects, as the latter are inherently flexible

[4].

Another concept which is closer to Agile is EmKnight’s
emergent architecture that means that the architecture
changes as the system grows. As stated by Bass et al. (2003),
emergent architecture makes significant architectural choices
whenever they are needed, which lowers the chances of
designing a large, complex structure too early and can adapt
to changes.

Identification of Gaps

Some research has been conducted regarding the
effectiveness of Agile methodologies, but there is limited
evidence regarding the role of emergent architecture for
improving both project flexibility and project outcomes [5].
Few studies concentrate on describing how architecture
practices can be managed in an Agile environment: most of
the related work targets generic Agile activities. This research
therefore seeks to fill this gap by exploring how emergent
architecture practices are useful in putting into place a
sustainable architectural runway that will enable the
satisfactory of this need for rapid adaptation.

Delivery
End

Dispatch Fulfill Collect Customer .
Vehicle Order Payment Support

(New) Global Event Bus, Notification System

Order Mgmt.

(New
Fleet Mgmt.

Vehicle Operations

Financial Mgmt. (New)

Customer
Experience
Mgmt.

Parcel Mgmt.

(New) Depot
Operations

Figure 2: Advanced Topic - Agile Architecture in SAFe (Scaled Agile, 2019)

Addressing the Gaps

This study fills these gaps through an analysis of the existing
literature in the course of exploring real applications of
emergent architecture practices. Though research papers and
scholarly articles, it aims at offering substantive evidence
about more practice in relation to flexibility, technical debt,
and continuous delivery. Thus, the approach adopted for this
research not only meets the theoretical needs of the academic
community but also provides real-world Agile
implementations [6].

4. Methodology

Research Design

As earlier pointed out, this work is an attempt at a qualitative
research study with emphasis on a literature review.
Qualitative methods are selected to capture the patterns of

various processes and events within their natural setting. The
study entails a literature review to lay down theoretical
framework and a review of key literature works and papers to
discover practical uses.

Sample

The sample includes all the published works and papers
published to date that look at emergent architecture practices
in Agile environment. These sources were considered
pertinent and valuable to the area of interest: Agile software
development and emergent architecture.

Instruments and Procedures

The process of collecting data required subsequent perusal of
numerous publications, including scholarly articles,
conference papers, as well as industrial reports. These
encompassed papers published in scientific journals and
proceeding of conferences touching on software engineering
and Agile development [7]. By evaluating the selected

Volume 13 Issue 9, September 2024
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

WWW.ijsr.net

Paper |D: SR24828021739

DOI: https://dx.doi.org/10.21275/SR24828021739 141


https://www.ijsr.net/

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

sources, the author aimed at identifying the main conclusions
and themes regarding the relationship of emergent
architecture practices and their influence on adjustability,
burdensome, and cooperation of the teams.

Data Collection and Analysis

The works research ed were retrieved from scientific
databases, such as IEEE Xplore, ACM Digital Library, and
Google Scholar. Therefore, each source was read, and data
pertinent to the research study was pulled out using the
thematic coding method. The aim of the analysis was to
compare several emergent practices and themes that relate to
implementation and yields. The results were then integrated
in a way that will give a broad view of the study of the given
topic.

5. Results

Findings from Literature Review

Review of the literature on emergent architecture shows that
it helps to sustain a continuous delivery and integration
process since architectural decisions are made in incremental
fashion. This can help shield organisations from developing
complex frameworks that can limit their flexibility [8]. It also
must be useful in technical debt management, as design issues
are solved progressively, not becoming critical problems that
require immediate solution.
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Figure 3: Architectural Runway (Scaled Agile Framework ,2020)

Key Themes Identified

1) Incremental Evolution of Architecture: Two of the
emergent architecture practices include making the
architecture more complex gradually, with possible
changes to the structure being made along that way. All
in all, this incremental approach is useful in ensuring that
the architecture has to be aligned with the project as it is
today, for continuous delivery and integration purposes.

2) Reduction of Technical Debt: Still, emergent
architecture practices enable the reduction of technical
debt by addressing architectural issues over and over.
This anticipatory action helps in detecting and
minimizing design bones and technical glitches that may
occur in the development process as they compound with
time.

3) Enhanced Team Collaboration: Architecture practice
that emerges enhances team members working together
more effectively., these practices involve everyone in
deciding about the architecture, thus creating
understanding of the overall architecture among all the
employees. Collective responsibility is helpful here to
create a unified team that may be able to cope better with
the changes.

4) Support for Continuous Delivery: There is a great
opportunity for emergent architecture practices in
establishing great support for the continuous delivery
approach. Due to the support of a flexible and dynamic
design, these practices allow the delivery of new and
improved features with increasing frequency and
stability [9].

5) 5.Improved System Integrity: Retaining an emergent
architecture is useful in the sense that it ensures that the

other structures that are part of the system are also
retained. Overall, when it comes to making architectural
decisions, it is critical for the teams to consider current
requirements and feedback, in order to design a system
that is strong and has the proper set of structures.

Data Presentation

Theme Description Impact
Evolving th .
Incremental Vo vm.gt © Supports continuous
. architecture iteratively .
Evolution of aloneside feature delivery and
Architecture & integration

development
Proactively addressing |Prevents accumulation
architectural issues of technical debt
Involving the team in
architectural decision-

Reduction of
Technical Debt

Fosters a cohesive and
responsive team

Enhanced Team
Collaboration

making

Support for | Maintaining a flexible | Enables frequent and
Continuous and adaptable reliable delivery of

Delivery architecture new features

Making architectural Ensures system
Improved L .
. decisions based on remains robust and
System Integrity

current requirements well-structured

This table provides a summary of the major points gleaned
from the literature review and the effect they on Agile
projects. These themes focus on the advantages of emergent
architecture practices to facilitate more adaptability, more
technical stability, and better communication across the team
and findings.

Volume 13 Issue 9, September 2024
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal
WWW.ijsr.net

Paper |D: SR24828021739

DOI: https://dx.doi.org/10.21275/SR24828021739 142


https://www.ijsr.net/

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

6. Discussion

Interpretation of Results

The implication shown in the results is that the emergent
architecture practices improve the opportunity of a team to
alter greatly. This makes it easier to achieve the continuous
delivery and integration of architecture because of an
incremental approach whereby improvements can be made
incrementally and outstanding problems fixed immediately.
This is particularly strategic in the current dynamism of
development settings where requirements are very likely to
shift and timely delivery of the required solution is
paramount.

Implications of Findings

However, the following conclusions can be made that has the
following implications to Agile practitioners: First, Agile can
minimize technical debt, a common issue in these projects.
Through incorporation of emergent architecture practices.

Because architectural issues can only be addressed during
certain stages, teams can keep their codebase clean and well-
structured if they do so on an ongoing basis. Second, the
enhanced team communication and adaptiveness to changes
underscore the significance of implementing a structural
model like microservices where services can be altered by a
team without affecting other teams [10].

Comparison with Previous Research

Hence, this study supports prior research on the advantage of
adopting Agile approaches, but it offers a fresh perspective on
emergent architecture’s benefits. While previous research has
established the flexibility and responsiveness as the Agile
principles, this research apart from revealing their relevance
in Agile projects, defines how emergent architecture
underpins these values. The reduced technical debt and
increased team collaboration are aligned with Agile but
provides more specifics on how these results were brought
about through architectural practices.
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Figure 4: Agile Project Management: Best Practices (Artisoft, 2018)

7. Limitations

The study is limited by its qualitative nature and the specific
contexts of the analysed literature [11]. The findings are based
on the experiences reported in the selected studies, which may
not be representative of all industries or project types. Also,
the study uses published records, meaning there could be a
publication bias in some records. Further studies can include
quantitative studies as well as a larger sample of industries to
confirm these conclusions.

8. Suggestions for Future Research

Further research could be carried out on the effects of
emergent architecture beyond large infrastructural
development projects and identify ways in which emergent
architecture may be utilized across various sectors such as the
health, production, and public sectors. Other research
paradigms such as quantitative studies may elaborate more of
the aspects of the emergent architecture practices and the
related measures of efficacy. Exploring the work of tools and
technologies in the emergence of architecture, for example,

use of testing and integration of systems would also prove to
be useful.

9. Conclusion

This study demonstrates that emergent architecture practices
in Agile methodologies provide a significant advantage in
adapting to rapidly changing requirements. By fostering
flexibility, reducing technical debt, and enhancing team
collaboration, these practices help maintain system integrity
and support continuous delivery. Future research should
explore these benefits across different industries to further
validate these findings.
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