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Abstract—Software architecture is a critical discipline within the
field of software engineering that emphasizes the structural
organization and interaction of system components. It encompasses
a series of high-level design decisions that shape the system’s
functionality, performance, and scalability, while also addressing
alignment with business objectives and technical constraints. The
primary purpose of software architecture is to establish a coherent
framework that enables the system to satisfy both functional and
non-functional requirements in an efficient and effective manner.
Core architectural elements include modules, components, and
services, as well as their interdependencies, which are frequently
represented through architectural diagrams to facilitate
comprehension and analysis. Furthermore, software architecture
necessitates careful consideration of non-functional attributes such
as security, reliability, maintainability, and change management, all
of which significantly influence the overall quality of the system. A
well-defined architectural framework not only supports development
teams in managing system complexity but also fosters improved
collaboration, communication, and traceability throughout the
development lifecycle. Ultimately, a robust architectural foundation
contributes to the longevity of software systems, while
simultaneously reducing long-term maintenance and development
costs, thereby reinforcing its significance as a cornerstone of
sustainable software engineering practices.
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I. INTRODUCTION

In the ever-evolving field of software development, the
importance of a well-designed software architecture cannot be
overstated. Software architecture serves as the blueprint for
both the system and the project, laying down a structured
framework that guides the development process. This blueprint
encompasses the high-level structures of a software system, the
discipline of creating such structures, and the documentation of
these structures. A well-architected system not only addresses
immediate project needs but also anticipates future challenges
and changes, ensuring the software remains robust and
adaptable. This introduction delves into the foundational
aspects of software architecture, highlighting its significance in
modern software engineering.

The primary goal of software architecture is to manage
complexity by partitioning the system into manageable pieces.
These pieces, known as components or modules, interact
through well-defined interfaces. This modular approach
facilitates parallel development, enabling different teams to
work on separate components simultaneously, thus speeding up
the development process. Moreover, a clear architectural design
aids in comprehending the system’s behavior and structure,
which is crucial for maintaining and evolving the system over
time. By defining clear boundaries and responsibilities for each
component, software architecture helps in isolating changes and
minimizing the impact of modifications on the overall system.

Another critical aspect of software architecture is its role in
addressing non-functional requirements, often referred to as
quality attributes. These include performance, security,
scalability, maintainability, and usability, among others. While
functional requirements define what the system should do, non-
functional requirements define how the system should behave.
A robust architecture ensures that these quality attributes are
considered and incorporated into the design from the outset,
rather than being retrofitted as an afterthought. For instance,
incorporating security measures at the architectural level can
help in building a system that is inherently more secure,
reducing vulnerabilities and potential breaches.

Furthermore, software architecture plays a pivotal role in
facilitating effective communication and collaboration among
stakeholders. By providing a common language and
framework, it enables developers, project managers, and
business analysts to understand and discuss the system’s design
and behavior. This shared understanding is essential for
aligning technical solutions with business goals, ensuring that
the final product meets the intended objectives. Additionally,
well-documented architecture serves as a valuable reference for
new team members, accelerating the onboarding process and
enhancing productivity. In essence, software architecture is not
just about building systems; it is about building systems that are
sustainable, scalable, and aligned with organizational goals.
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Il. LITERATURE REVIEW

Software architecture plays a critical role in the success of any
software-intensive system, acting as a blueprint that defines the
structure and behavior of the system. According to Bushong et
al., (2022), software architecture involves the definition of
software components, their interactions, and the principles
guiding their design and evolution. This foundational structure
provides a framework that guides the development process,
ensuring that the system meets both functional and non-
functional requirements. The architectural decisions made at
the outset have far-reaching implications, impacting system
performance, scalability, and maintainability.

The importance of multiple viewpoints in software architecture
is emphasized by Ospina et al., (2021)with his 4+1 View
Model, which organizes the description of a software
architecture using five concurrent views, each addressing
specific concerns. This model aids in managing the complexity
of software systems by breaking down the architecture into
manageable parts. Each view provides a different perspective,
allowing stakeholders to focus on their areas of interest without
losing sight of the overall structure. This approach enhances
communication among stakeholders and ensures that all aspects
of the system are adequately addressed.

Hahner (2021) highlight the dual role of software architecture
as both a technical and managerial tool. Technically, it provides
a Dblueprint for constructing the system, outlining the
components and their interactions. Managerially, it serves as a
communication tool among stakeholders, offering a common
language for discussing the system’s design and evolution. This
dual role is crucial for aligning the technical aspects of the
system with business objectives, ensuring that the system not
only functions correctly but also meets the strategic goals of the
organization (Goeritno et al., 2023).

The evaluation of software architectures, as discussed
byStojanov & Dobrilovic (2021), is an essential practice for
assessing the architecture’s ability to meet requirements. This
evaluation involves various methods and case studies to
determine how well the architecture supports the desired quality
attributes such as performance, security, and maintainability.
By systematically evaluating the architecture, potential issues
can be identified and addressed early in the development
process, reducing the risk of costly modifications later on. This
proactive approach ensures that the architecture remains robust
and adaptable to changing requirements.

Pargaonkar (2023) emphasize the use of viewpoints and
perspectives to manage the complexity of software
architectures. Viewpoints provide a way to partition the
architecture description into separate sections, each addressing
specific concerns. Perspectives, on the other hand, offer cross-
cutting considerations such as performance and security that
impact multiple viewpoints. This structured approach ensures
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that all relevant concerns are addressed systematically, leading
to a more comprehensive and coherent architectural design. By
integrating viewpoints and perspectives, architects can create
more resilient and adaptable systems.

The adoption and evolution of product-line architectures, as
explored byBosse, (2022), represent another significant
development in the field. Product-line architectures involve a
set of systems sharing a common set of features tailored to
specific market segments (Sahlabadi et al., 2023). This
approach allows organizations to achieve economies of scale by
reusing core assets across multiple products. The challenge lies
in managing the variability and ensuring that the architecture
can accommodate different  configurations  without
compromising quality (Nind et al., 2020). Effective
management of product-line architectures requires robust
processes and tools to handle the complexity and ensure that the
architecture remains flexible and maintainable (llyas et al.,
2022).

In summary, the literature on software architecture underscores
its vital role in guiding the development of complex software
systems. The principles and methodologies discussed provide a
comprehensive framework for designing, evaluating, and
managing software architectures. By addressing both technical
and managerial aspects, software architecture ensures that
systems are built to meet current and future needs, aligning
technical solutions with business objectives. The use of
multiple viewpoints, systematic evaluation, and product-line
approaches highlights the importance of managing complexity
and ensuring that architectures remain robust, adaptable, and
aligned with organizational goals.

1. SYSTEM ARCHITECTURE

System architecture is a comprehensive framework that outlines
the structure, components, and interactions within a software
system. It serves as a blueprint, guiding the design and
development of the system to ensure it meets both functional
and non-functional requirements. The architecture defines the
major components, their relationships, and how they interact
with each other to achieve the desired functionality. This
structured approach helps manage complexity, enhances
communication among stakeholders, and supports scalability,
maintainability, and performance.

At the core of system architecture are the components, which
are modular units that encapsulate specific functionalities.
These components interact through well-defined interfaces,
ensuring that changes in one part of the system do not adversely
affect others. By breaking down the system into smaller,
manageable parts, the architecture facilitates parallel
development, allowing different teams to work on separate
components simultaneously. This modularity also aids in
isolating faults, making the system more robust and easier to
debug and maintain.
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The system architecture also addresses various non-functional
requirements, such as security, scalability, and performance.
Security measures are integrated at the architectural level to
protect data and ensure secure communication between
components. Scalability is achieved through design choices that
allow the system to handle increasing loads by adding more
resources or optimizing existing ones. Performance
considerations involve optimizing the system’s response time
and throughput, ensuring that it meets the desired performance
criteria under different conditions. By incorporating these
aspects from the outset, the architecture ensures that the system
is not only functional but also reliable and efficient.

Communication and interaction between components are often
depicted through architectural diagrams, such as component
diagrams, sequence diagrams, and deployment diagrams. These
visual representations provide a clear and concise way to
understand the system’s structure and behavior. Component
diagrams show the high-level structure, sequence diagrams
illustrate the flow of interactions over time, and deployment
diagrams map the components onto the hardware infrastructure.
Together, these diagrams help stakeholders, including
developers, project managers, and business analysts, to
understand, design, and manage the system effectively,
ensuring alignment with business goals and technical
requirements.
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Fig.1 System Architecture Microsoft Defender

The diagram illustrates the system architecture for Microsoft
Defender for 10T, showcasing the interaction between various
components and the data flow across different environments
and sensors. At the core is Microsoft Defender for 10T, which
serves as the main control center for monitoring and analyzing
data collected from various sensors in both loT and OT
environments. These sensors, located in enterprise loT
environments and operational technology (OT) environments,
are responsible for capturing and analyzing network traffic.

In the enterprise 10T environment, devices are connected to the
IT or loT network, where an enterprise 10T network sensor is
deployed. This sensor utilizes SPAN ports or TAPs to conduct
network traffic analysis (NTA), ensuring that all data passing
through the network is monitored for any irregularities or
potential security threats. Similarly, in the OT environment,
which includes industrial machines and automated devices, OT
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network sensors are employed to monitor OT network traffic
with the same level of scrutiny.

Data from these sensors are then transmitted to Microsoft
Defender for 10T, where it is thoroughly analyzed to detect any
security threats or breaches. Additionally, third-party sources
can provide supplementary data, enriching the analysis process
and enhancing the system’s ability to identify and mitigate
risks. This comprehensive approach ensures that both IT and
OT networks are protected, maintaining the integrity and
security of the entire enterprise’s operational infrastructure.

IV. METHODS

This research includes a systematic literature review to
gather comprehensive insights into software architecture. The
literature review process involved several key steps: collecting,
selecting, extracting, and reviewing scientific articles relevant
to the topic (Frandsen et al., 2020; Karim & Ariatmanto, 2024).
The scope of the research was defined using the PICO
framework, which stands for Population/Problem, Intervention,

Comparison, and Outcomes.

A. Collecting

The first step in the literature review process was collecting
relevant scientific articles. Various academic databases such as
IEEE Xplore, ACM Digital Library, and Google Scholar were
searched using keywords related to software architecture,
including  “software  architecture  design,”  “software
components,”  “system scalability,” and “performance
optimization.” The search was limited to articles published
within the last ten years to ensure the inclusion of the most
recent developments and trends in the field.

B. Selecting

Once the articles were collected, a selection process was
carried out to identify the most relevant studies. The inclusion
criteria focused on articles that provided empirical data, case
studies, or comprehensive reviews of software architecture.
Articles that were purely theoretical or did not provide
substantial contributions to the understanding of software
architecture were excluded. This selection process was guided
by the PICO framework, ensuring that the chosen articles
addressed relevant aspects of the population/problem (software
systems), the intervention (software architecture design and
implementation),  comparison  (different  architectural
approaches), and outcomes (system performance, scalability,
and maintainability).

C. Extracting

The next step involved extracting key information from the
selected articles. This included details on the methodologies
used, the architectural frameworks and models proposed, the
systems and contexts in which they were applied, and the
outcomes measured. Special attention was given to studies that
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provided quantitative performance metrics or qualitative
insights into the challenges and benefits of different
architectural approaches. The extracted data was organized into
a structured format to facilitate analysis and comparison.

D. Reviewing

The final step in the literature review process was a thorough
review and synthesis of the extracted information. This
involved critically analyzing the findings of each study,
identifying common themes, patterns, and gaps in the current
knowledge. The review aimed to provide a comprehensive
understanding of the state-of-the-art in software architecture,
highlighting best practices, key challenges, and areas for future
research. By systematically reviewing the literature, this study
ensures a robust and evidence-based foundation for evaluating
and advancing software architecture practices.

V. DISCUSSIONS

The findings from the systematic literature review provide a
comprehensive overview of the current state of software
architecture, revealing several key trends and challenges. One
prominent trend is the increasing emphasis on modularity and
component-based architecture. This approach allows for greater
flexibility and scalability, enabling systems to adapt to
changing requirements and handle increasing loads efficiently.
The literature highlights numerous case studies where modular
architectures have successfully improved system performance
and maintainability. However, the challenge lies in ensuring
seamless integration and communication between components,
which requires well-defined interfaces and robust interaction
protocols.

Another significant theme identified in the literature is the
critical role of non-functional requirements such as security,
scalability, and performance. Many studies emphasize that
addressing these requirements at the architectural level is
crucial for building robust and reliable systems. For instance,
incorporating security measures into the architecture can help
mitigate risks and vulnerabilities from the outset. Similarly,
designing for scalability ensures that the system can grow and
evolve without significant redesign. The reviewed articles
provide various strategies and best practices for integrating
these non-functional requirements into the architectural design,
underscoring their importance in the overall system
architecture.

The comparison of different architectural approaches reveals
that there is no one-size-fits-all solution. The choice of
architecture often depends on the specific context and
requirements of the project. For example, microservices
architecture has gained popularity for its ability to support
independent deployment and scalability of services. However,
it also introduces complexity in terms of service management
and communication overhead. On the other hand, monolithic
architectures, while simpler to implement and manage, can
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become cumbersome and inflexible as the system grows. The
literature suggests that a hybrid approach, combining elements
of both microservices and monolithic architectures, can often
provide a balanced solution, leveraging the strengths of each
while mitigating their weaknesses.

Finally, the review highlights the need for ongoing research and
innovation in software architecture. The rapid advancement of
technology and the increasing complexity of software systems
demand continuous improvement and adaptation of
architectural practices. Emerging trends such as serverless
computing, edge computing, and artificial intelligence are
reshaping the landscape of software architecture, offering new
opportunities and challenges. The literature underscores the
importance of staying abreast of these developments and
incorporating them into architectural design to ensure that
systems remain relevant, efficient, and competitive. Future
research should focus on exploring these emerging trends,
developing new methodologies, and refining existing practices
to advance the field of software architecture further.

VI. CONCLUSION

The systematic literature review conducted in this study
provides a detailed understanding of the current landscape of
software architecture, highlighting its critical role in the
development and maintenance of complex software systems.
The review underscores the importance of modularity and
component-based approaches, which enhance flexibility,
scalability, and maintainability. These approaches allow
systems to adapt to evolving requirements and handle
increasing loads more effectively. However, ensuring seamless
integration and communication between components remains a
significant challenge, necessitating well-defined interfaces and
robust interaction protocols.

Addressing non-functional requirements such as security,
scalability, and performance at the architectural level is
identified as crucial for building robust and reliable systems.
The reviewed studies demonstrate that incorporating these
considerations into the initial design phase can mitigate risks
and enhance system resilience. Strategies and best practices for
integrating these requirements are well-documented in the
literature, emphasizing their importance in the overall success
of the software architecture.

The comparative analysis of different architectural approaches
reveals that the choice of architecture is highly context-
dependent. While microservices architectures offer advantages
in terms of independent deployment and scalability, they also
introduce complexity in service ~management and
communication.  Conversely, monolithic  architectures,
although simpler to manage initially, can become inflexible as
the system grows. The literature suggests that a hybrid
approach, which leverages the strengths of both microservices
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and monolithic architectures, can provide a balanced and
effective solution.

In conclusion, the field of software architecture is dynamic and
continually evolving, driven by technological advancements
and increasing system complexities. This study highlights the
necessity for ongoing research and innovation to address
emerging trends such as serverless computing, edge computing,
and artificial intelligence. By staying informed of these
developments and incorporating them into architectural design,
software architects can ensure that their systems remain
efficient, relevant, and competitive. Future research should
focus on exploring these new methodologies and refining
existing practices to advance the discipline of software
architecture further.

REFERENCES

Bosse, S. (2022). PSciLab: An Unified Distributed and Parallel
Software Framework for Data Analysis, Simulation and
Machine  Learning—Design  Practice,  Software
Architecture, and User Experience. Applied Sciences
(Switzerland), 12(6).
https://doi.org/10.3390/app12062887

Bushong, V., Das, D., & Cerny, T. (2022). Reconstructing the
Holistic Architecture of Microservice Systems using
Static Analysis. International Conference on Cloud
Computing and Services Science, CLOSER -
Proceedings, 149-157.
https://doi.org/10.5220/0011032100003200

Goeritno, A., Widyarto, S., Azama, I. M., Andriana, N., Indriya,
I, & Waluyo, R. (2023). A Basic Review for
Understanding the Important Role of Safety Instrumented
Systems: Delivering through Lecture-based Classes.
Journal of Applied Science and Advanced Engineering,
1(2), 55-65. https://doi.org/10.59097/jasae.v1i2.17

Hahner, S. (2021). Architectural Access Control Policy
Refinement and Verification under Uncertainty.
http://ceur-ws.org

llyas, A., Alatawi, M. N., Hamid, Y., Mahfooz, S., Zada, I.,
Gohar, N., & Shah, M. A. (2022). Software architecture
for pervasive critical health monitoring system using fog
computing. Journal of Cloud Computing, 11(1).
https://doi.org/10.1186/s13677-022-00371-w

Nind, T., Sutherland, J., McAllister, G., Hardy, D., Hume, A,
MacLeod, R., Caldwell, J., Krueger, S., Tramma, L.,

Proceedings of the Informatics Conference Vol. 11 No. 22 (2025): Requirements Engineering

Methodologies ISSN: 2477-5894

Teviotdale, R., Abdelatif, M., Gillen, K., Ward, J.,
Scobbie, D., Baillie, I., Brooks, A., Prodan, B., Kerr, W.,
Sloan-Murphy, D., ... Jefferson, E. (2020). An extensible
big data software architecture managing a research
resource of real-world clinical radiology data linked to
other health data from the whole Scottish population.
GigaScience, 9(10).
https://doi.org/10.1093/gigascience/giaa095

Ospina, S., Verdecchia, R., Malavolta, 1., & Lago, P. (2021).
ATDx: A tool for Providing a Data-driven Overview of
Architectural Technical Debt in Software-intensive
Systems. http://www.ivanomalavolta.com/

Pargaonkar, S. (2023). Enhancing Software Quality in
Architecture Design: A Survey- Based Approach.
International Journal of Scientific and Research
Publications, 13(8), 116-119.
https://doi.org/10.29322/ijsrp.13.08.2023.p14014

Sahlabadi, M., Muniyandi, R. C., Shukur, Z., Qamar, F., &
Kazmi, S. H. A. (2023). Process Mining Discovery
Techniques for Software Architecture Lightweight
Evaluation Framework. Computers, Materials and
Continua, 74(3), 5777-5797.
https://doi.org/10.32604/cmc.2023.032504

Stojanov, Z., & Dobrilovic, D. (2021). Software
Architecture Quality Attributes of a Layered
Sensor-Based 10T  System. http://ceur-
ws.org

First A. Author Jejen Jaenudin is a
dynamic and innovative entrepreneur, best

known as the founder of PT Zen
Multimedia  Indonesia.  Under  his
leadership, PT Zen Multimedia has

emerged as a leading software house
specializing in developing applications for
electric vehicle (EV) charging points. His
vision and commitment to technological
advancement have driven the company to achieve significant
milestones in the rapidly evolving EV industry.

Jejen’s passion for technology and software development is not
only evident in his professional endeavors but also in his
academic pursuits. He is currently a master’s student in
Computer Science at the Faculty of Information Technology,
Universitas Budiluhur in Jakarta, Indonesia. His academic
background provides a solid foundation for his work, allowing
him to blend theoretical knowledge with practical application
in his projects.



0

€50
X/

e’

ICF

Throughout his career, Jejen has been dedicated to pushing the
boundaries of innovation. His work at PT Zen Multimedia
Indonesia has been instrumental in developing cutting-edge
solutions that address the growing demand for sustainable and
efficient electric vehicle infrastructure. His company’s focus on
EV charging point applications reflects his commitment to
contributing to a greener, more sustainable future.

In addition to his entrepreneurial and academic achievements,
Jejen is known for his leadership and ability to inspire his team.
He fosters a collaborative and forward-thinking work
environment, encouraging creativity and continuous learning.
His leadership style has not only propelled PT Zen Multimedia
Indonesia to new heights but also made it a sought-after
workplace for talented professionals in the tech industry.

Jejen Jaenudin’s journey as an entrepreneur and scholar
exemplifies the blend of passion, innovation, and dedication
required to excel in the technology sector. His contributions to
the field of software development and his ongoing academic
pursuits make him a prominent figure in Indonesia’s tech
landscape, continually striving to make a positive impact on
society through technology.

Second. Author Setyawan Widyarto,
M.Sc., Ph.D. is a distinguished academic
and researcher in the field of Information
Technology. With a robust educational
background and a profound dedication to
advancing knowledge, Dr. Widyarto has
made significant contributions to both
academia and industry.

Proceedings of the Informatics Conference Vol. 11 No. 22 (2025): Requirements Engineering

Methodologies ISSN: 2477-5894





