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Abstract—The balance between architecture maintainability
and rapid prototyping is a trade-off that software develop-
ment teams often face during a project’s life cycle. Software
engineers can struggle with this balance and knowing what
is best for the current state of the project. Discussions take
place about the real-world business impacts of the trade-off
between architecture maintainability and rapid prototyping. The
purpose of this research study is to find industry solutions for
dealing with the trade-off of architecture maintainability and
rapid prototyping. Industry solutions discussed include enforcing
engineering acronyms, improving code quality, and selecting the
correct architecture for both current and future project scope.

Index Terms—Time to Market, Velocity, Code Quality, Soft-
ware Engineering, Balancing Trade-Offs, Maintainability

I. INTRODUCTION

Software engineers are constantly faced with releasing
product features within a tight deadline. These deadlines are
present both during the infancy and maintenance stages of the
software application. However, the goals at these stages are
different. During the infancy stage, the Time to Market (TTM)
is the more important metric because it motivates developers
to release a Minimal Viable Product (MVP) sooner. MVPs
reduces the costs required to confirm market viability [1]].
During the maintenance phase, the development velocity (DV)
is the crucial metric to a product [2]]. Furthermore, TTM and
DV can be seen as short-term and long-term times required
to release software features (respectively). Time to market
and developer velocity are tangible business metrics, but they
do not explicitly tell software engineers what they should
prioritize while designing and programming. To a software
engineer, a large imbalance in the time required to deliver
features in short-term and long-term can be seen as technical
debt [3]. Moreover, technical debt occurs when software
engineers prioritize rapid prototyping over properly designed
architectures [3]]. The challenges of technical debt introduces
the goal of this research paper. This study aims to answer the
following question: What strategies can engineers can use
to balance the trade-off between architecture maintainability
and rapid prototyping?

The rest of this paper is structured as follows: |section II
discusses key definitions and prior work relevant to this

research, explains the procedure of research. In
the findings of the research are revealed. Lastly,

discusses the real world significance of the results
with suggestions for future research.

II. BACKGROUND

Project managers are often focused on certain aspects of a
project while engineers within the team are focused on others.
This section aims to describe terminology both parties will
commonly use in industry.

Companies often create a MVP, which is the first version
of a product which contains only essential functionality with
the goal of releasing a product as quickly as possible [1],
[4]. Developing an MVP in such a short time span helps the
team learn what functionalities are useful to users sooner [4]].
MVPs can help remove time wasted on low value features.
Finally, a product’s market viability is often confirmed by
making a MVP [1]. Companies must be concerned with the
time required to create and launch a MVP into the market. This
time can be defined as the TTM [5]]. Additionally, management
is often focused on the Development Velocity (DV), which can
be defined as the amount of work done over a period of time,
specifically focusing on new features, bug fixes and other code
modifications [2].

Software engineers often focus of the internal quality of
code. Internal quality of code is how well designed the
codebase is in terms of software architecture, design pat-
terns, flexibility, robustness, and other coding practices and
standards [6], [7]. The reason software engineers focus on
internal quality is because poor quality leads to technical
debt. Technical debt is the magnified work required due to a
unorganized and unclean codebase [6]]. Technical debt occurs
because of shortcuts taken by software engineers, an potential
shortcut would be a architecture that is not maintainable [3].
Architecture maintainability can be defined as the ease of mod-
ifying, adding, or deleting portions of the codebase [§]. Key
components of architecture maintainability include modularity,
encapsulation, loose coupling, high cohesion, documentation
and standardization [8]].

III. METHOD

This study used the Grey Literature Review methodology
to conduct research, details about Grey Literature Review are
provided in [9] and [10]. Additionally, the IEEE Conference
Template was used as a starting point to format this paper



in Overleaf with ISIEX [[11], [10], [12]. Finally, the following
papers were used as references as to how an IEEE paper should
be; [13]] and [14].

A. Search Process

Resources were selected from industry-specific blogging
sites, forum pages, and university course notes. Examples in-
clude Martin Fowler’s website, GeeksForGeeks, and Medium.
Keywords searched were technical debt, software maintain-
ability, software trade-offs, code quality, etc.

B. Source Selection

References were selected using content relevance and author
credibility as filters. Additionally, forums (ex: Reddit) had an
additional requirement of having a high number of positive
votes and engagement.

C. Data Analysis

The credibility of references was evaluated by ensuring the
date modified was within 5 years and by accessing the author’s
internet presence and industry experience. More specifically,
the author’s credibility was validated by viewing they’re
blog portfolio and social media handles. Once the data was
validated to be credible it would be analyzed by focusing
on themes. The information from references was organized
and grouped into common themes. The themes with the most
reoccurrence were used in the findings.

IV. RESULTS

A. Thematic Analysis

1) Industry Habits, Trade-Offs, and Best Practices: Our
study indicates that software engineers often face trade-offs
between architecture maintainability and rapid prototyping.
Martin Fowler highlights this challenge: "Usually the pressure
to deliver functionality dominates the discussion, leading many
developers to complain that they don’t have time to work on
architecture and code quality [6].”

To maintain internal quality, engineers enforce common
principles like Don’t Repeat Yourself (DRY) and SOLID [15],
[16]. Best practices likes design patterns, modularity, loose
coupling, and high cohesion help reduce technical debt in the
codebase [17], [18]], [19]. Regardless of the architectural de-
sign choice, these principles remain applicable [20]]. Improving
the internal quality of the codebase gives the developers more
flexibility in choosing the software architecture, as they will
spend less time if a rewrite is required [21]]. This flexibility
allows developers to focus on solving the problem before
making clean architecture.

Our findings also suggest that prioritizing functionality
before optimizing code is a widely accepted industry principle
[22]. Futhermore, industry uses the principle ”You Aren’t
Gonna Need It” (YAGNI) to remind developers to avoid
unnecessary functionality [23]. Additionally, the industry use
the famous quote by Donald Knuth as a important lesson to
programming:

“Premature optimization is the root of all evil, or at least
most evil in programming; the true issue is that programmers
have worried about efficiency much too much, in the wrong
places, and at the wrong times.” [24], [25]

On the other side of the trade-off, developers enable more
rapid prototyping by following the Pareto principle (20/80
rule) which states ”The 80/20 rule, also known as the Pareto
principle, is a statistical rule that states that 80% of outcomes
result from 20% of causes. [26]”.

The findings also revealed that refactoring is harder the
higher the level of abstraction [3]. This means that the foun-
dation architecture decided may be challenging to change.
However, developers suggest that if the codebase is modular
and good quality then the workload of changing architectures
is reduced [6]].

2) Grouping of Themes: After conducting this research, the
findings from industry can be organized into the following
themes. The themes summarize the current challenges and
solutions in the software development industry.

TABLE 1
OVERVIEW OF INDUSTRY PROBLEMS

Theme
Principles to Consider
Business Metrics
Architecture Selection

Summary
20/80 Rule, Premature Optimization, Over-Engineering
Time to Market, Developer Velocity
Complexity, Refactoring, Codebase Maintainability

TABLE II
OVERVIEW OF INDUSTRY SOLUTIONS
Theme Summary
Princple Acronyms KISS, YAGNI, SOLID, DRY
Code Quality Design Patterns, Modularity, Loose Coupling, High Cohesion

Practices Enforced
Architecture Selection

Refactoring, Pair Programming
Well-Balanced Architecture

B. Patterns from Industry

Architectural choices significantly impact a projects growth.
Architectures like microservices provide better maintainability
but they add complexity to the boundary logic between ser-
vices [27]. Independent services is often too complex for the
infancy stage of a application, but are easier to modify and
add during the maintenance stage of a application. Choosing
a monolithic architecture reduces initial programming com-
plexities but faces massive drawbacks when modification is
required.

Industry perspectives remain divided on the ideal starting ar-
chitecture [28]]. However, many conversations and frameworks
suggest layered or plugin architectures to provide a balanced
approach to the trade-off [29]], [30]]. Looking at currently used
frameworks for development, our study shows that layered
architecture is the most suitable for a web application [29],
[30], whereas a plugin architecture is more suitable for a
desktop application [31]]. Taking a balanced architecture like
layered or plugin helps mitigates over-engineering while still
promoting modularity and cohesion which reduces techni-
cal debt. Furthermore, selecting a well-balanced architecture
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Fig. 1. Balancing the trade-off between codebase maintainability and rapid
prototyping

makes future architectural refactoring easier as provides a good
foundation to make good quality code.

The goal of Figure [I]is to summarized the balance between
codebase maintainability and rapid development. Figure [I]
shows the architectures with a heavier block which symbolizes
that the architecture selected has a strong base impact for the
amount of codebase maintainability and rapid development the
project will have. Moreover, the other themes discovered in
this research also have a impact on the balance. Thus, if a
specific architecture is needed, it can be offset by following
specific acronyms and principles.

C. Practical Insights

1) Current Practices: Refactoring and pair programming
is used in industry to remove code smells [32], [33]]. These
methods reduce technical debt and thus makes the codebase
more maintainable and flexible without requiring an overly
engineered architecture [33]. There is practical distinction
between refactoring and pair programming. Refactoring occurs
after the code is complete whereas pair programming happens
while the code is developed. Pair programming would be more
conducive to balancing TTM and DV.

2) Actionable Recommendations: An opportunity for im-
provement in the software engineering industry is the devel-
opment of a standardized pair programming methodology. At
the time of this study, no International Organization for Stan-
dardization (ISO) standard exists specifically for effective pair
programming methodologies. The closest standard discovered
was ISO/IEC TR 24587:2021, which covers general agile prin-
ciples but does not address specific methodologies [34]. How-
ever, ISO does recognize the benefits of pair programming,
as it is included in ISO 27001 as way to create more secure
code [35]. A standardized method for pair programming could
include a section about enforcing the acronyms KISS, YAGNI,
SOLID, and DRY. Adding this standard would provide a more
consistent enforcement on the balance between architecture
maintainability and rapid prototyping.

V. CONCLUSION

In this study, Grey Literature Review was performed on
references to evaluate the challenges and solutions in bal-
ancing architectural maintainability and rapid feature devel-
opment. The findings indicate that the architecture chosen
has a significant impact on the codebase’s maintainability and

consequently the development velocity. However, the selected
architecture should be suitable for the project’s current scope
and immediate growth needs, rather than future-proofing for
all possibilities. The selected architecture lays a foundation
for internal code quality enforcement, and thus has the largest
impact out of the solutions discussed in this study.

To support rapid prototyping while maintaining code qual-
ity, software engineers can choose a well-balanced architecture
that will reduce the risk of under or over engineering. As the
project scales out of the MVP stage, additional maintainability
can be achieved through architectural refactoring. Refactoring
at this level of abstraction is typically labor-intensive due to
accumulated technical debt. However, if the developers were
already enforcing SOLID, DRY, KISS, and relevant design
patterns then the codebase will be modular, reducing the effort
required to transition to more a complex architecture.

Software engineers must be mindful of the project’s current
and future scope to avoid over-engineering and premature
optimizations. Software developers in industry often ask them-
selves:

o Am I following KISS (Keep It Simple Stupid)?

o Am I productively applying Pareto Principle (20/80 rule)?

e Do we need this for this deadline (You Aren’t Gonna

Need It - YAGNI)?

Finally, the findings demonstrated that pair programming
serves as an effective method to reinforce coding practices and
principles that balance both architecture maintainability and
rapid prototyping. Future research should investigate how pair
programming approaches can provide a systematic workflow.
Additionally, a quantitative study could be done to identify
how different pair programming approaches impact internal
quality code.

LLM USAGE

This paper used ChatGPT [36] to better understand how
IETEXworks, how to use I&TEXto create a research paper, and
IEEE structuring questions. Additionally ChatGPT was used
to find additional search words that could be used to find
references. Finally, ChatGPT was used to provide feedback
about the quality of writing.
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