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Abstract

architecture to achieve their digital transformation goals.

Enterprise architecture (EA) is a discipline that is becoming increasingly important for businesses that are undergoing
digital transformation. EA encompasses the practice of designing and managing the entire architecture of an organi-
zation, including its business processes, information systems, and technology infrastructure. In this paper, we will
explore the main objectives of EA in digital transformation and the ways in which EA can help businesses achieve
their digital transformation goals. Enterprise architects can use MicroServices technology to enable digital transforma-
tion by designing the MicroServices architecture, establishing best practices and standards, supporting tools such

as DevOps, aligning with the enterprise’s cloud strategy, and enabling data integration. Decision makers can use
enterprise architecture with MicroServices to make digital transformation by leveraging the benefits of MicroServices

Keywords MicroServices, Digital transformation, Enterprise architect

Introduction

The main objective of EA in digital transformation is to
help businesses align their technology infrastructure and
business processes with their overall strategic goals. This
involves designing and managing a holistic architecture
that enables the organization to respond effectively to the
rapidly changing technological landscape [1]. One of the
key objectives of EA in digital transformation is to ensure
that the organization’s technology infrastructure is flex-
ible and adaptable. This is especially important in today’s
fast-paced business environment, where new technolo-
gies are constantly emerging, and businesses must be able
to respond quickly to changing market conditions [2].
EA can help businesses achieve this objective by provid-
ing a framework for designing and managing technology
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infrastructure that is scalable, flexible, and resilient [7].
Another objective of EA in digital transformation is to
ensure that the organization’s technology infrastruc-
ture is aligned with its business processes. This involves
designing and managing a technology infrastructure that
supports the organization’s business processes, rather
than being a hindrance to them [7]. EA can help busi-
nesses achieve this objective by providing a framework
for designing and managing technology infrastructure
that is closely integrated with the organization’s business
processes [2, 7, 8].

MicroServices play a critical role in enabling digital
transformation by providing businesses with the agility,
scalability, and resilience needed to adapt to rapid tech-
nological change. By breaking down applications into
smaller, independent services, businesses can more eas-
ily adopt new technologies and respond to changing cus-
tomer needs [3]. MicroServices also enable businesses to
more easily integrate with third-party services and APlIs,
which can help streamline operations and improve cus-
tomer experiences. This can be particularly important
in industries such as finance and healthcare, where data
integration is critical [3]. EA in digital transformation
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aims to ensure that the organization’s technology infra-
structure is secure and compliant with relevant regu-
lations and standards. This involves designing and
managing a technology infrastructure that is secure,
resilient, and compliant with relevant regulations and
standards.

EA can help businesses achieve this objective by pro-
viding a framework for designing and managing technol-
ogy infrastructure that is secure, resilient, and compliant
with relevant regulations and standards [7].

This paper is organized as follows: in Section 1, the
introduction, it explains digital transformation and
digital infrastructure to drive enterprise architecture
for infrastructure optimization. Section 2 examines
the related work of enterprise architects, MicroSer-
vices, and digital transformation and the relation-
ship between them, which is used to assist decision
makers. In Section 3, we discuss the MicroServices-
driven enterprise architecture model for infrastruc-
ture optimization. In Section 4, the experimental
results display the performance. Finally, a conclu-
sion and directions for future work are reported in
Section 5.

Related work

In today’s rapidly evolving technological landscape,
organizations are constantly seeking ways to optimize
their infrastructure to meet the increasing demands of
scalability, flexibility, and efficiency. One approach that
has gained significant attention is the MicroServices-
Driven Enterprise Architecture Model [1, 20].

Ways in EA can help businesses achieve their digital
transformation goals

EA provides the necessary framework and methodolo-
gies to guide businesses in their digital transformation
journeys, enabling them to leverage technology effec-
tively and achieve their desired business outcomes. EA
can help businesses achieve their digital transformation
goals in a number of way these include:

+ Providing a roadmap for digital transformation EA
can help businesses to develop a roadmap for digital
transformation by providing a framework for design-
ing and managing technology infrastructure that is
aligned with the organization’s strategic goals. This
can help businesses to identify the technologies and
processes that are most important for achieving their
digital transformation goals.

o Enabling agility and flexibility EA can help busi-
nesses achieve agility and flexibility by designing and
managing technology infrastructure that is scalable,
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flexible, and resilient. This can help businesses to
respond quickly to changing market conditions and
adopt new technologies and processes as needed.

o Facilitating innovation EA can help businesses to
facilitate innovation by providing a framework for
designing and managing technology infrastructure
that supports experimentation and innovation. This
can help businesses to develop new products and
services more quickly and respond more effectively
to customer needs.

+ Improving collaboration and communication EA can
help businesses to improve collaboration and com-
munication by providing a framework for designing
and managing technology infrastructure that sup-
ports collaboration and communication across dif-
ferent departments and business units. This can help
businesses to break down silos and to improve cross-
functional collaboration.

 Ensuring security and compliance EA can help busi-
nesses ensure security and compliance by design-
ing and managing technology infrastructure that is
secure, resilient, and compliant with relevant regula-
tions and standards. This can help businesses protect
sensitive data and avoid costly breaches and regula-
tory penalties [10].

Uses of Enterprise architect with MicroServices technology
enable digital transformation

Enterprise architects can use MicroServices technology
to enable digital transformation in several ways. Here are
some examples:

+ Designing the MicroServices architecture Enterprise
architects can work with development teams to
design a MicroServices architecture that aligns with
the enterprise’s digital transformation strategy. This
includes identifying the services that need to be bro-
ken down into MicroServices, defining the API con-
tracts between services, and establishing the govern-
ance and management processes that will ensure the
MicroServices architecture is scalable and maintain-
able.

o Establishing best practices and standards Enterprise
architects can establish best practices and stand-
ards for developing MicroServices, such as defining
coding standards, security policies, and deployment
processes. This ensures that the MicroServices are
developed in a consistent and secure manner, and
that they can be easily integrated into the enterprise’s
existing systems and processes.

+ Supporting DevOps MicroServices architecture
requires a DevOps approach to software develop-
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ment, where development, testing, and deployment
are integrated into a continuous delivery pipeline.
Enterprise architects can support DevOps by design-
ing and implementing the necessary infrastructure,
tools, and processes to enable continuous delivery of
MicroServices.

« Aligning with cloud strategy MicroServices architec-
ture is well-suited to the cloud, as it allows services
to be developed and deployed independently and at
scale. Enterprise architects can align the MicroSer-
vices architecture with the enterprise’s cloud strategy,
identifying the cloud services and platforms that are
best suited to host the MicroServices and ensuring
that the MicroServices are designed to take advan-
tage of the scalability and flexibility of the cloud.

+ Enabling data integration MicroServices architecture
can help enable data integration across the enterprise
by breaking down data silos and allowing data to
be shared across services. Enterprise architects can
design the MicroServices architecture to enable data
integration, defining the data models, APIs, and data
governance policies that will ensure data are shared
securely and efficiently across the enterprise.

Digital transformation with MicroServices

The digital transformation processes for the implementa-
tion and deployment of MicroServices in financial mar-
kets involve the following steps:
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o Implement service discovery and an API gateway

Once the MicroServices are deployed, the next step
is to implement service discovery and an API gate-
way. This involves implementing tools and technolo-
gies that allow services to discover and communicate
with each other and provide a unified interface for
external clients to access the services.

o Implement monitoring and logging After the MicroS-

ervices are deployed and the service discovery and
An API gateway are implemented, the next step is
to implement monitoring and logging. This involves
implementing tools and technologies that allow the
system to be monitored for performance and avail-
ability and that provide logs for debugging and trou-
bleshooting.

Test the MicroServices Once the MicroServices are
deployed and all the necessary tools and technologies
are implemented, the next step is to test the MicroS-
ervices. This involves testing each service individually
and in combination with other services ensure that
they are functioning as expected.

o+ lterate and refine Finally, the implementation and

deployment of MicroServices in digital transfor-
mation in financial markets is an iterative process.
It is important to continuously monitor and refine
the system to ensure that it is meeting the business
objectives and to make adjustments as needed.

Identify the business objectives The first step in Imple-
menting and deploying MicroServices in digital
transformation in financial markets is to identify the
business objectives. This involves understanding the
goals of the organization and how MicroServices can
help achieve those goals.

Design the MicroServices architecture The next step
is to design the MicroServices architecture. This
involves breaking down the monolithic application
into smaller, independent services that can be devel-
oped and deployed independently.

Develop the MicroServices Once the MicroServices
architecture is designed, the next step is to develop
the MicroServices. This involves developing each
service using the appropriate technology stack and
ensuring that each service is designed to be scalable,
fault-tolerant, and secure.

Deploy the MicroServices After the MicroServices
are developed, the next step is to deploy them. This
involves deploying each service to its own container
or server ensure that they are isolated from each
other and can be managed independently.

Challenges that face to implement EA in digital
transformation

While EA can be a powerful tool for supporting digital
transformation, there are also a number of challenges
that businesses may face when implementing EA in the
context of digital transformation. Here are some of the
main challenges:

+ Resistance to change One of the biggest challenges of
implementing EA in digital transformation is resist-
ance to change. Digital transformation often involves
significant changes to business processes, technol-
ogy infrastructure, and organizational structures,
and employees may be resistant to these changes.
This can create a significant barrier to the successful
implementation of EA in DT.

o Lack of skills and expertise Another challenge of
implementing EA in digital transformation is the lack
of skills and expertise required to design, implement,
and manage complex technology infrastructure. This
can be particularly challenging for businesses that
do not have a strong IT department or that lack the
resources to hire external experts.
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« Complex legacy systems Many businesses have com-
plex legacy systems that have evolved over time and
are difficult to integrate with new technology infra-
structure. This can create significant challenges when
implementing EA in digital transformation, as busi-
nesses may need to find ways to integrate new sys-
tems with legacy systems in order to achieve their
goals.

o Unclear objectives Another challenge of implement-
ing EA in digital transformation is unclear objectives.
Businesses may have a general idea of what they
want to achieve through digital transformation, but
they may not have a clear understanding of how to
achieve these objectives or what specific outcomes
they are looking for.

+ Budget constraints Implementing EA in digital trans-
formation can require significant investment in new
technology infrastructure, software, and hardware.
This can be challenging for businesses that have lim-
ited budgets or that are already facing financial pres-
sures.

+ Data management and security With the increasing
use of data in digital transformation initiatives, busi-
nesses must address data management and security
concerns. These can include issues such as data pri-
vacy, data quality, and data governance [11].

Implementing EA in the context of digital transforma-
tion can be challenging, and businesses must be prepared
to overcome these challenges in order to achieve their
digital transformation goals. These challenges include
resistance to change, lack of skills and expertise, complex
legacy systems, unclear objectives, budget constraints,
and data management and security concerns [3].

Practices for enterprise architecture in digital
transformation

To achieve the objectives of EA in digital transformation,
businesses should follow a number of best practices [12,
13]. These include:

« Developing a clear understanding of the organization’s
strategic goals Before embarking on an EA initiative,
businesses should develop a clear understanding of

Page 4 of 15

their strategic goals and how EA can help to achieve
them

+ Establishing a governance framework EA should be
governed by a framework that includes clear roles
and responsibilities, decision making processes, and
communication.

o Fostering collaboration and communication EA
should be designed and managed in a way that fos-
ters collaboration and communication across differ-
ent departments and business units. This can help
break down silos and improve cross-functional col-
laboration.

o Adopting a flexible and adaptable approach EA
should be designed and managed in a way that is
flexible and adaptable in order to respond quickly to
changing market conditions and emerging technolo-
gies.

o Ensuring security and compliance EA should be
designed and managed in a way that ensures security
and compliance with relevant regulations and stand-
ards.

Strategies for integrating new systems with legacy systems
during digital transformation

Integrating new systems with legacy systems can be a
significant challenge during digital transformation ini-
tiatives [14, 17]. Here are some strategies that businesses
can use to address this challenge:

+ Develop a comprehensive integration strategy A com-

prehensive integration strategy can help businesses
to identify the most appropriate integration approach

Table 2 Case No. 2

Operating system OS CPU type Service type

AIX RISC MicroServices

This experiment shows the performance of the CPU which has RISC CPU
with MicroServices work load and the graph below shows performance of
the CPU and Memory and there is a difference between resources utilization
MicroServices use and resources less than web service; the factor was change
in service type which here used MicroServices; the graph below shows
enhancement performance

Table 3 Case No. 3

Table 1 Case No. 1 Operating system OS CPU type Service type
Operating system OS CPU type Service type Windows CIsc MicroServices
AIX RISC Web service This experiment used the various OS with various types of CPU and the factor

This experiment shows the performance of the CPU which has RISC CPU with
web service work load, and the graph below shows performance of CPU and
Memory

was change in service type which here used MicroServices; the graph below
shows enhancement performance which led to saving resource, and just using
resources on demand, this impacts quicker performance and faster /0 making
the system highly responsive
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Table 4 Case No.4 Table 7 Result case numbers 3 and 4
Operating system OS CPU type Service type [0 CPU type Service Used CPU Used
type Memory

Windows clsc Web service

- - Case No.3  Windows CISC MicroSer- 1.7 Core 203 GB
Experiment used the same OS with the same type of CPU “CISC” CPU and the vice
factor was change in service type which here used web service; the graph
below shows difference in performance and resources utilization between web Case No.4  Windows  CISC WEB 54 Core 486 GB
service and MicroServices; this display in the experiment web service consumed Service

resources more than MicroServices; and this led to use of high resources and this
led to more cost; the impact is slower performance and slower /0 making the
system slower to respond and making organization consume resources more
than needs

Table 5 Result case numbers 1,2, 3 and 4

oS CPU type Service Used CPU Used

type Memory

CaseNo. 1T AIX RISC Web 2 Core 33GB
Service

CaseNo.2  AIX RISC MicroSer-  0.20 Core 6.7 GB
vice

Case No.3  Windows CISC MicroSer- 1.7 Core 203 GB
vice

Case No.4  Windows CISC Web 54 Core 486 GB
Service

This table shows the difference of the performance results obtained in all
experiments; we calculate the average CPU and Memory in 4 VM with the
various aspects resources with different types of CPU and different types

of Memory as observed in Table 5 between 4 VM with the various OS, and
resources utilization in Case No. 2 is less than Case No. 1 and resources utilization
in Case No. 3 is less than Case No. 4; this is because here MicroServices using this
adaptive model assists to create infrastructure stable with recommended setup
which needs each services and APP DB and WEB; this assists business to take
right decision with fair cost without waste financial resources and infrastructure
resources and gain the recommended performance that impacts market and
client; and both of them gain the value from the highest quality of services and
more profit with low cost for market

The comparison in Table 7 shows the result for case number 3 and 4 between
web service and MicroServices in Case No. 3 and Case No. 4 with the same
type of CPU and Memory; the various factor here is type of service; and this
experiment displays how MicroServices assist in saving resource more than
web service or traditional service with the same type of CPU and Memory
which leads to saving cost for organizations. This helps to save resources and
assists decision maker in making recommended decision; finally, its helps to
assist application architecture in developing applications that use resources on
demand; this impacts quicker performance and faster /0 making the system
highly responsive

Table 8 Result case numbers 1 and 4

oS CPU type Service Used CPU Used
type Memory
CaseNo. 1  AIX RISC WEB 2 Core 33GB
Service
Case No.4 Windows CISC WEB 54 Core 48.6 GB
Service

The comparison in Table 8 shows the result for case numbers 1 and 4 between
web service and web service; the various factor here is CPU type in Case No. 1
and Case No. 4 with different types of CPU and Memory in Case No. 1 showing
resources utilization less than Case No. 4 and this result shows how the type
of CPU is considered an important factor in application architecture and
infrastructure architecture which helps to save resources and this leads to save
cost for organizations and assists decision maker in making recommended
decision

Table 9 Result case numbers 2 and 3

oS CPU type Service Used CPU Used
Table 6 Result case numbers 1and 2 type Memory
05 CPUtype Servicetype UsedCPU UsedMemory  CaseNo.2 AIX RISC MicroSer-  0.20 Core 6.7 GB
vice
CaseNo. 1 AIXRISC WEB Senvice 2 Core 3368 CaseNo.3  Windows CISC MicroSer- 1.7 Core 203 GB
CaseNo.2 AIX RISC MicroService 0.20 Core 6.7 GB vice

The comparison in Table 6 shows the result for case numbers 1 and 2 between
web service and MicroServices in Case No. 1 and Case No. 2 with the same type
of CPU and Memory; this experiment displays how MicroServices assist to save
resources more than web service or traditional service with the same type of
CPU and Memory; and this leads to a save cost for organizations; this assists

to save resources and assists decision maker to make recommended decision
finally assisting application architecture to develop applications that use
resources on demand; this impacts quicker performance and faster I/O making
the system highly respond

for each legacy system. This strategy should consider
factors such as the age of the system, the complexity
of the system, and the level of customization.

o Implement middleware Middleware can help con-
nect new systems with legacy systems, enabling data
to flow seamlessly between the two. Middleware can

The comparison in Table 9 shows the result for case numbers 2 and 3 between
MicroServices and MicroServices; the various factor here is CPU type in Case

No. 2 and Case No. 3 with different types of CPU and Memory in Case No. 2
showing less resources utilization than Case No. 3 and this result shows how the
type of CPU and service type are considered an important factor in application
architecture and infrastructure architecture which helps to save resources and
this leads to save cost for organizations and assists decision maker in making
recommended decision

also help to standardize data formats and protocols,
which can simplify the integration process.

+ Use APIs Application programming interfaces (APIs)
can be used to facilitate communication between
new and legacy systems. APIs can enable different
systems to exchange data and commands, which can
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Providing a roadmap s —
for digital Enabling agility

and flexibility

transformation

Improving
collaboration and
communication

Ensuring security
and compliance

Fig. 1 Ways of using EA with digital transformation goals

Designing the Establishing
Microservices Best Practices
Architecture and Standards

Aligning with Enabling Data
Cloud Strategy Integration

Fig. 2 Uses of EA with MicroServices technologies

help streamline business processes and reduce man-
ual work.

o Adopt a phased approach Adopting a phased

approach to integration can help minimize disrup-
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+ Leverage MicroServices architecture A MicroSer-
vices architecture can help businesses to break down
legacy systems into smaller, modular components
that can be updated and integrated more easily. This
approach can help to reduce the complexity of inte-
gration and enable businesses to adopt new technol-
ogies more quickly.

o Implement a data integration platform A data inte-
gration platform can help to integrate data from dif-
ferent systems, enabling businesses to gain a single
view of their data. This can help improve decision
making and enable businesses to identify new oppor-
tunities for growth.

o Use data mapping and transformation tools Data
mapping and transformation tools can help to sim-
plify the process of integrating data from different
systems. These tools can enable businesses to map
data fields from different systems and transform data
into a format that can be easily integrated.

Best practices for implementing digital transformation
strategies

To successfully implement digital transformation strate-
gies, businesses should follow a number of best practices
[15, 16]. These include:

o Develop a clear vision and strategy Before embark-

tion to existing business processes. Businesses can
start by integrating systems that are the least com-
plex or that have the highest business value, and then
gradually move on to more complex systems.

ing on a digital transformation initiative, businesses
should develop a clear vision and strategy for how
they will use technology to achieve their goals. This
should involve setting clear objectives, identify-

Identify the Design the
business microservices
objectives architecture

Implement
Deploy the service
microservices discovery and
1PI gateway

Test the | lterate and
microservices refine

Fig. 3 The steps of implementation MicroServices in digital transformation

Develop the
microservices

Implement
monitoring
and logging
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Reslstance 10
change

Aol

Data
management
and security

Lack of skills
and expe.

Budget
constraints

Fig.4 The challenges of implementing EA in digital transformation

Developing a clear
understanding of

Establishing a
governance

the organization's framework

strategic goals

Adopting a flexible Ensuring securlty

and compliance

and adaptable
approach

Fig. 5 EA practices for enterprise architecture in digital
transformation

Develop a
ehensive
integration strategy

Use data mapping Implement
and transformation middleware
tools

—— Adopt a phased
architecture CoEAEET

Fig. 6 Integrating strategies new systems with legacy systems

Implement a data
integration platform

ing key stakeholders, and developing a roadmap for
implementation.

+ Engage employees Digital transformation requires
the support and buy-in of employees at all levels of
the organization. To achieve this, businesses should
engage employees in the process and provide oppor-
tunities for training and development.

Aligning Business
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Develop a

clear vision
and
strategy

Engage
employees

Focus on
the
customer

Embrace
innovation

Fig. 7 Implementing digital transformation strategies

Prioritizing
Development
Efforts

Goals with
Technical
Capabilities

Enhancing Improving Time to

Market

Resilience and
Scalability

Fig. 8 Decision makers steps to achieve digital transformation

Organizational
Change

Testing

Fig. 9 Challenges that face decision makers
during the implementing MicroServices architecture

Focus on the customer Digital transformation should
be driven by a focus on the customer. Businesses
should seek to understand customer needs and pref-
erences and use this information to inform their
technology adoption and implementation strategies.
Embrace innovation Digital transformation requires
a willingness to embrace innovation and try new
things. Businesses should encourage experimentation
and risk-taking, and be willing to pivot if a particular
strategy is not working.

Manage risks Digital transformation involves risks,
and businesses must take steps to manage and miti-
gate these risks. This includes ensuring the security
of sensitive data, complying with regulatory require-
ments, and managing the risks associated with new
technologies.
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Decision makers use enterprise architect

with MicroServices to make digital transformation
Decision makers can use enterprise architecture with
MicroServices to drive digital transformation by lev-
eraging the benefits of MicroServices architecture to
achieve their digital transformation goals [12, 16].

Here are some ways decision makers can use enter-
prise architecture with MicroServices to make digital
transformation:

o Aligning business goals with technical capabilities
Decision makers can work with enterprise archi-
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Fig. 12 Case No. 1 CPU utilization

tects to ensure that the MicroServices architecture vices, enabling them to deliver value to customers
aligns with the enterprise’s digital transformation more quickly.

goals. This includes understanding the business o Accelerating innovation Decision makers can use
goals, identifying the key capabilities required to enterprise architecture with MicroServices to
achieve those goals, and designing the MicroSer- accelerate innovation by adopting an agile devel-
vices architecture to support those capabilities. opment approach. MicroServices architecture ena-

+ Prioritizing development efforts: Decision makers bles teams to develop and deploy services inde-

can use enterprise architecture with MicroServices pendently, allowing them to innovate quickly and
to prioritize development efforts based on business respond to changing customer needs.

value. By breaking down monolithic applications + Enhancing resilience and scalability Decision mak-
into smaller, modular pieces, decision makers can ers can use enterprise architecture with MicroS-
focus development efforts on the most critical ser- ervices to enhance the resilience and scalability of

8
20
10
023242526272!29”3191020304050807”9910111213141515171019202122
(8] AVRG MAX

@ Used memory 29.4 33.0

@ FS cache 9.4 13.4

O Free 0.2 12.3

m Pinned 8.0 8.1

Fig. 13 Case No. 1 Memory utilization
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Fig. 15 Case No. 2 Memory utilization

their systems. By breaking down applications into
smaller, self-contained components, MicroServices
architecture enables decision makers to scale their
systems more easily and to ensure that failures in
one service do not impact the entire system.

« Improving time to market Decision makers can
use enterprise architecture with MicroServices to
improve their time to market for new products and
services. MicroServices architecture enables faster
development and deployment of new services,
allowing decision makers to respond more quickly
to changing market demands.

10 11 12 13 M4 18 16 17 18 19 20 A 22 23 M 23 26 27 28 29 30 01 02 63 04 05 66 07 68 05

Decision makers can use enterprise architecture
with MicroServices to make digital transformation by
aligning business goals with technical capabilities, pri-
oritizing development efforts, accelerating innovation,
enhancing resilience and scalability, and improving
time to market [12, 13, 15, 16].

Challenges that decision makers face when implementing
MicroServices architecture

Implementing MicroServices architecture can bring
numerous benefits, but decision makers may face several
challenges during the implementation process [17, 20].
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Here are some challenges that decision makers may
face when implementing MicroServices architecture:

+ Complexity MicroServices architecture can intro-
duce added complexity to an enterprise’s IT environ-
ment, as it requires a more distributed architecture
with multiple services communicating with each
other. This can make it more challenging to manage
and monitor the system, and can require additional
resources to maintain.

Integration MicroServices architecture can make
integration more complex, as it requires multiple
services to communicate with each other effectively.

Integration challenges can arise when services are
developed using different technologies or program-
ming languages, or when services have different data
models or APIs.

Governance MicroServices architecture can make
governance more challenging, as it requires clear
policies and procedures ensure that the MicroSer-
vices are developed and managed in a consistent and
secure manner. This can require additional resources,
such as governance teams and tools, to ensure that
the MicroServices architecture is managed effec-
tively.
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Fig. 19 Case No. 4 Memory utilization

+ Testing Testing can be more challenging with resources ensure that teams are prepared to work in a
MicroServices architecture, as it requires testing more collaborative and agile manner.
the individual services as well as the system as a
whole. Testing each service in isolation can be more Decision makers may face challenges when implement-
complex, as it requires simulating the interactions ing a MicroServices architecture, including complex-
between services. ity, integration, governance, testing, and organizational

+ Organizational change Implementing MicroSer- change. These challenges can be addressed and over-
vices architecture can require significant organiza- come, enabling an enterprise to reap the benefits of
tional change, as it requires different teams to work  MicroServices architecture [17-20].
together more closely and to adopt new development Methods
practices. This can require additional training and In this research, we focused on comparing the perfor-

mance of servers utilizing different CPU architectures:
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Complex Instruction Set Computing (CISC) and
Reduced Instruction Set Computing (RISC). We selected
two servers for our experiments, one equipped with a
CISC-based CPU and the other with a RISC-based CPU
we propose a MicroServices-Driven Enterprise Architec-
ture Model for Infrastructure Optimization. The model is
designed to leverage the benefits of MicroServices archi-
tecture to enhance scalability, flexibility, and efficiency
in enterprise systems. It promotes the decomposition
of monolithic applications into independently deploy-
able MicroServices, each with its own bounded con-
text, allowing for easier development, deployment, and
maintenance.

Data sources
Since our focus was on evaluating CPU architecture,
our experiments did not rely on external data sources.
Instead, we used synthetic workloads and benchmarking
tasks that were specifically designed to stress the CPU’s
capabilities.

Storage solution logical topology model
Model of the data center server and the transition energy
consumption model of the virtual machine analyzed the
factors that affect server performance and energy con-
sumption, combined with experimental data, and estab-
lished a data center server energy consumption model.
Next, by analyzing the transition process of the virtual
machine in detail, we analyzed the performance of the
virtual machine during the transition process, the tran-
sition performance and the energy consumption cost of
the transition, and the transitional energy consumption
model of the virtual machine is established. Due to the
transfer of virtual machines, the number of servers used
to meet the task requirements is reduced, and ultimately,
the goal of reducing the total energy consumption of the
data center can be achieved [21].

Experimental result for virtual machine performance

These experimental studies describe performance on
two servers which have two operating systems with dif-
ferent types of CPU and Memory. These lead to selecting
the best performance that is going to be suitable with the
work goal.

Results and discussion

We conducted a series of experiments to compare the
performance and optimization potential of the MicroS-
ervices-Driven Enterprise Architecture Model on serv-
ers with CISC and RISC CPUs. The experiments were
designed to evaluate key performance metrics and
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assess the impact of CPU architecture on the model’s
effectiveness.

We developed a representative application based on
the MicroServices architecture, incorporating multi-
ple services responsible for different functionalities. The
application simulated a real-world enterprise system,
emphasizing scalability, fault tolerance, and efficient
resource utilization.

For each server, we deployed the MicroServices-based
application and collected performance metrics such as
response time, throughput, and resource utilization. We
performed the experiments under varying workload con-
ditions to assess the model’s performance across different
scenarios.

Our experiments yielded significant findings regard-
ing the MicroServices-Driven Enterprise Architecture
Model and the influence of CPU architecture on its
performance:

o Scalability Both servers demonstrated the model’s
ability to scale horizontally by adding or removing
instances of MicroServices based on demand. How-
ever, the RISC-based server showed better scalability
due to its optimized instruction set and streamlined
execution.

+ Efficiency The RISC-based server exhibited improved
resource utilization and efficiency in executing
MicroServices compared to the CISC-based server.
The simplified instruction set and optimized control
flow in the RISC architecture resulted in faster exe-
cution and reduced overhead.

Conclusion

In this study, we proposed a MicroServices-Driven Enter-
prise Architecture Model for Infrastructure Optimization
and conducted experiments to evaluate its performance
and optimization potential on servers with different CPU
architectures. The results of our experiments provide
valuable insights into the effectiveness of the model and
the impact of CPU architecture on its performance. One
of the key findings from our experiments is the scalabil-
ity of the MicroServices-Driven Enterprise Architecture
Model. Both the CISC-based and RISC-based servers
demonstrated the model’s ability to scale horizontally by
adding or removing instances of MicroServices based on
demand. However, the RISC-based server exhibited bet-
ter scalability due to its optimized instruction set and
streamlined execution. Furthermore, our experiments
revealed that the RISC-based server showcased improved
resource utilization and efficiency in executing MicroS-
ervices compared to the CISC-based server. The simpli-
fied instruction set and optimized control flow in the
RISC architecture led to faster execution and reduced
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overhead, resulting in enhanced overall performance for
the MicroServices-based application. It is important to
note that while the CISC-based server performed bet-
ter in certain compute-intensive tasks, the RISC-based
server excelled in memory access and control flow
operations.

These findings emphasize the performance trade-
offs associated with different CPU architectures when
implementing MicroServices-based enterprise systems.
To improve the clarity and relevance of our conclusion,
we have focused on summarizing the key findings and
directly linking them to the research objectives. We have
avoided introducing unrelated topics, ensuring a more
concise and focused conclusion. In conclusion, our study
demonstrates the effectiveness of the MicroServices-
Driven Enterprise Architecture Model for Infrastructure
Optimization. The experiments reveal the influence of
CPU architecture on the model’s performance, highlight-
ing the importance of considering architectural choices
for optimizing MicroServices-based systems. These find-
ings provide valuable insights for system architects and
practitioners in making informed decisions regarding
CPU architectures and optimizing enterprise systems
(Tables 1,2, 3,4, 5,6,7,8,9).

For future research it would be beneficial to investi-
gate other CPU architectures, such as hybrid archi-
tectures or emerging technologies, to further explore
their impact on the performance of MicroServices-
based systems. Additionally, exploring advanced tech-
niques for workload balancing and resource allocation
within the MicroServices architecture could contribute
to further optimization and scalability improvements
(Figs. 1,2, 3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17,
18, 19).

Abbreviations

RISC  Reduced instruction set computer
CISC  Complex instruction set computer
DT Digital transformation

EA Enterprise architect

VM Virtual machines
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