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ABSTRACT: The issue addressed in this paper is the attainment of the automation process and enterprise architecture
coordination in the large-scale automation projects. The incompatibility between these systems can in most occasions
lead to fragmentation and instability in the long-term scalability and operational integrity. The study provides a
systemic method of the automation incorporation into the enterprise architecture and the sustainability of the
governance and operational coherence. It focuses on the architectural demarcating boundaries on the automated parts
and basic transactional systems and focuses on significant concepts, which are separation of concerns, lifecycle
management, and observability. The article proposes the models of sustainable incorporation by describing automation
as a distinct layer of architecture and not a detailed implementation. The strategies will also be applied to guarantee
long-term development of the systems without interfering with the spirit of the enterprise architecture. The paper
provides the best practices and design principles that ensure the harmonious interaction of the automated and non-
automated systems in such a way that Whanui will be able to scale as well as maintain and respond to the future
changes in technology. The article ultimately is a terrific guide to the businesses who wish to integrate automation in
their enterprise architecture in order to make it efficient and stable over time.
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. INTRODUCTION

Automation is now a powerful efficiency, cost-effort cutter, and creativity driver in the modern context of enterprise IT.
Automation is a phenomenon that companies are resorting to in significant numbers in the effort to streamline the
business processes, enhance productivity and keep up with the highly dynamic technological environment. However, as
more is attempted to be automated, the issue of automation competence in the underlying enterprise architecture
increases. Under such circumstances, where automation and enterprise architecture do not go well, enterprises stand the
risk of being fragmented, less efficient in operation and in the long run, unstable. This can compromise the benefits of
automation, and systems scaled and maintained over time can be complicated to do [1].

Enterprise Architecture (EA) is the plan that governs the organisation of IT systems in an organisation. It also makes
sure that different IT elements like applications, data, and infrastructure are well integrated towards business objectives.
Earlier on, EA has concerned itself with the design, governance, and administration of the information systems within
an enterprise. With the growing use of automation as a component of IT operations, the necessity to have a harmonised
approach to automation and enterprise architecture has increased. Lack of a unified approach will present silos when
automation is involved, and it will be challenging to enforce governance, scalability, and operational integrity [2].

The primary concern of the study is to look at how businesses can incorporate automation in their existing enterprise
architecture without interfering with these crucial aspects. The blueprint of system integration presented by the authors
of this article gives a clear picture of the problems and opportunities of the automation mechanism and EA alignment.
The paper provides principles that organisations can apply to make automation projects long-lasting and scalable by
considering automation a distinct layer of architecture, rather than an implementation aspect, as elaborated in this paper

[3] [4]-

With all businesses further digitising their operations, routine tasks and business processes are becoming necessities to
be automated. Robotic Process Automation (RPA), Artificial Intelligence (Al), and Machine Learning (ML) are some
of the automation technologies that are being exploited to substitute human labour, minimise human error, and quicken
the process of decision-making. This change is also accelerated by the growth of cloud services, data analytics
platforms, and enterprise resource planning (ERP) systems as companies endeavour to achieve efficiencies by
automating their systems [5].
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The adoption of automation in enterprise systems is usually motivated by the inclination to improve the performance of
the activities. Agility, accuracy, and process simplification are expected to be brought about by automation. An
example is automation of supply chain management systems, which may lead to significant shortening of the lead
times, better inventory control and a better relationship with suppliers. On the same note, customer service processes
should be automated with the help of artificial intelligence chatbots and virtual assistants to help organisations deliver
more personalised and responsive customer experiences.

Nevertheless, due to the growth of automation systems and their implementation into the wider workflow of an
enterprise, they tend to conflict with the old systems or the current structure. Such old systems might not be built in
such a manner that they can support automated processes, thereby leading to inefficiencies and disruption. Thus, there
is a need to explore the possibility of introducing automation into the current enterprise architecture to avoid system
fragmentation and provide smooth operation.

The lack of alignment between the automation mechanisms and the enterprise architecture is considered one of the
major problems encountered by organisations. Such a lack of alignment can be seen by the fragmentation of IT
systems, where automated systems are out of touch with core transactional systems and data stores. These standalone
automation processes might exist in silos and hence result in redundancy, inconsistent data flow and the absence of
centralised control.

This disintegration also brings about governance issues. In the absence of a single architectural power structure, one
would find it hard to ensure that automated systems are in line with regulatory policy, security measures and corporate
rules. Lack of centralised control may lead to uneven automation practices, whereby in some parts of the enterprise
automation has been applied, and others are lagging behind. At the worst, such fragmentation may cause long-term
instability, since automation processes are more complicated to control, scale and develop.

Integration of automated components with core transactional systems may also be a challenge that compromises the
scalability of the whole enterprise architecture. The automation needs of businesses are going to change with the
development of business, and new systems and technologies will be introduced. Without coordination of automation
with the entire enterprise architecture, the changes may cause inefficiencies as new systems do not coordinate well with
old automation solutions.

In order to mitigate the challenges encountered in automating enterprise systems, this article recommends that one
consider the systems-level approach to integrating automation into enterprise architecture. It is a systems-level
approach that underlines the necessity to perceive automation not as a system of separate elements but as a component
of the larger architecture of an enterprise. Organising automation as a separate architectural tier, organisations can
make sure that automation is correlated with long-term strategic objectives, which will also scale without difficulty in
case the company expands.

In this study, we are interested in the architectural perimeter of automated architectural components and core
transactional systems. These limits are very vital as they determine the way automated systems communicate with the
business processes, applications and data stores that are critical to the business. Cohesive transgression between these
boundaries is the key to both the short-term and long-term aspirations of the organisation with sustainable automation.
As an illustration, an automated billing system should have the capability to integrate with the accounting software and
customer databases of the organisation to provide correct invoicing and financial reporting.

One of the principles that comes out of this approach is that there should be a separation of concerns. Enterprises can
prevent the unwanted complexity and avoid automation interfering with basic transactional systems by explicitly
defining the roles and responsibilities of automated systems in the architecture. As an example, automation must aim at
the optimisation of specific processes, e.g. data entry or report generation, but without interfering with critical decision-
making systems or database systems that are involved in transactions.

The paper presents some of the principles of sustainable automation that can be incorporated into the enterprise

architecture. These principles seek to make sure that the automation projects are not only useful in the short term, but

also in line with the long-term development of the system.. Key principles include:

1. Separation of Concerns: Automation must be regarded as an architecture layer, separate of transactional systems.
This guarantees that automation can be expanded and changed without affecting the fundamental processes.

2. Lifecycle Management: The automation processes ought to be developed with the precise focus on their lifecycle,
including the process of the development and deployment, the maintenance, and the decommissioning. This allows
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business organizations to deal with the development of automation systems without creating instabilities and
fragmentation.

3. Observability and Monitoring: To achieve operational integrity, automated systems should be checked with
regards to performance, security, and compliance. Observability in real time will make sure that potential problems
are detected and solved within a short period of time to reduce downtime and other disturbances.

4. Governance and Compliance: The automation mechanisms should be governed and regulated like any other
element of the enterprise architecture. Organizations can have compliance and security measures in the design of
automation systems to make the automated processes stay within the organization policies as well as outside
regulations of the organization.

Table 1: Key Principles for Harmonizing Automation with Enterprise Architecture

Principle Description Role in Integration

Separation of | Ensuring automated systems do not interfere with | Keeps core business processes intact while

Concerns core transactional systems optimizing specific tasks through automation

Lifecycle Managing the full lifecycle of automation | Ensures that automated systems remain

Management processes (from development to decommissioning) | adaptable and sustainable over time

Observability Continuous monitoring of automated processes for | Provides real-time insights and quick
performance and anomalies intervention in case of issues

With automation remaining an important element in the evolution of IT systems at the enterprise level, it is important to
make sure that automation does not conflict with the larger enterprise architecture. Inconsistency between automation
and EA may result in disintegration, inefficiency, and long-term instability. This study offers a system-level view of
automation and enterprise architecture integration, and it offers a roadmap on how to implement automation and
enterprise architecture in a way that is sustainable to provide scalability, governance, and operational integrity.
Enterprises can have their automation initiatives succeed in the long run when they consider automation as a separate
layer in the architecture, and they adhere to such principles as separation of concerns, lifecycle management, and
observability.

Il. RELATED WORK

Enterprise architecture (EA) is significant in designing the IT systems of the organisation and its business objectives.
As an organisation goes through the process of digital transformation, there is a need to consider the element of
automation in the EA systems in order to ensure the flexibility, scalability, and effectiveness of the systems. Various
theorists have also been involved in formulating techniques, designs, and approaches to help an organisation navigate
through automation integration to their architecture without instability and control. The section will take a look at some
of the significant articles that have touched on different aspects of enterprise architecture and automation, and how they
attempted to enhance business and IT congruency.

Hazra and Unhelkar [1] provide an elaborate account of the enterprise architecture in digital business. Their work maps
out a detailed scheme incorporating a number of transformation strategies that should be made in order to make the
digital technologies and business goals compatible. Their focus on the need to add automation to enterprise systems and
the suggestion that automation can substantially boost the efficiency and flexibility of digital business models are also
important. The authors affirm that enterprise architects ought to apply modern approaches, such as agile means and lean
principles, to be in a position to come up with a flexible EA capable of responding to the evolving business demands.
Their plan gives a blueprint to organisations to aim at automating operations, but making sure that the enterprise
architecture remains healthy.

Armour and Kaisler [2] talk of the agile transition and implementation of enterprise architecture. Their attention is on
the issues of the transformation of traditional, in most cases, rigid enterprise architectures to agile practices. They
suggest an agile EA framework, which is especially helpful in the case of organisations that want to implement
automation but do not want to ruin the existing IT infrastructure. The authors emphasise that the successful
implementation of agile transitions presupposes the cooperation of different teams and stakeholders, and it is rather
important to make sure that the work on automation is properly oriented to business requirements. They emphasise the
significance of agility in automating the enterprise systems to prevent fragmentation.
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The article by Kaddoumi and Watfa [3] introduces a suggested model of an agile enterprise architecture that
incorporates the agile methods into the preexisting EA framework. The authors propose the concept of incorporating
automation into the agile EA, and one of their main aims is to establish a flexible and change-resilient environment.
Their model offers some useful information about the effective implementation of automation in an agile enterprise
architecture, which will encourage continuous improvement and flexibility and will not interrupt the business
processes.

Uludag, Reiter and Matthes [4] also discuss the way in which enterprise architects and agile teams can work together in
a more productive manner. They use a series of cases in a multiple-case study to explore the application of agile
principles in the management of enterprise architecture. The significance of balancing agile approaches to automation,
as well as the enterprise architecture values, is highlighted in the study to promote the smooth integration of systems.
The authors believe that this cooperation is the key to developing the agility that would be necessary to achieve the
automation of processes in a complex enterprise environment.

Bente, Bombosch, and Langade [5] make a contribution to the discussion and promote the concept of a cooperative
approach in enterprise architecture that combines lean, agile, and enterprise 2.0 practices. Their work brings out the
importance of these practices in assisting enterprise architects to serve a digital business model better and to enable
automation in a way that does not affect their governance or scalability. They introduce the model that combines these
varying practices to provide a more responsive and agile framework of EA that includes the automated process as one
of its core elements.

In his study, Kotusev [6] has given a broad overview of agile enterprise architecture. The paper describes the definition
of agile EA and how automation is a crucial aspect of attaining agility in large enterprises. Kotusev emphasises that
organisations should abandon the conventional EA models and implement more adaptable, automation-focused models
to remain competitive in the quickly changing digital world. His ideas on the essence of agile EA present relevant
principles to be adopted by enterprises in their quest to harmonise their architectural designs with the digital
transformation objectives.

In his book, Succeeding with Agile, Cohn [7] focuses on the contribution of Scrum to the initial stimulation of agile in
enterprise systems, including enterprise architecture. Although the main theme of the book is software development,
the knowledge on the iterative and incremental character of agile practices can also be applied in accommodating
automation in enterprise architecture. The work by Cohn supports the notion that agile practices, when implemented in
the context of EA, permit companies to deal with automation in a more efficient way and respond more swiftly to the
alterations that occur in the business environment.

Schwaber [8] presents the notion of agile project management using Scrum that establishes a structure of project
management, including those that involve integration of automation of enterprise systems. His model is guided by
iterations and malleability, which are crucial in organisations that require the alignment of their enterprise architecture
to fast-changing technology. The argument is supported by the fact that the introduction of automation is important due
to the application of agile principles by Schwaber in a regulated, transparent and adaptable way.

The article by Harting, Reichstein, Sandkuhl, Hoppe, and Yesilay [9] discusses the opportunities of enterprise
architecture management in the process of digital transformation. Their study points to the importance of a carefully
advanced EA in enhancing the competencies of an organisation to incorporate automation technologies and gain a
digital transformation. They emphasise the significance of an EA model that helps ensure constant change and
alignment of operations with business goals, such that automation does not interfere with operational integrity.

In his book, Hasselberg [10] offers a guide as an insider to agile enterprise transformation. The book discusses the ways
in which agility can be unlocked by a business via digital transformation, with one of them being the role of automation
in the enterprise systems. Hasselberg talks of the complementary nature of automation and agile methodology in
changing the organisational structure to facilitate faster response time and enhanced operational efficiency.

The question raised by Kotusev, Kurnia, Taylor and Dilnutt [11] is whether enterprise architecture can be grounded in
business strategy. They claim that alignment of EA and business strategy is very important in ensuring that the purpose
of automation in the enterprise systems is optimised. Incorporating automation and business strategies, organisations
are able to ensure that their EA will be relevant and consistent with the overall business objectives, as well as be more
agile and effective in their functioning.
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Perkin and Abraham [12] investigate the way in which organisations can develop agile businesses with the help of
digital transformation. They write about how EA and automation can facilitate the process of digital transformation that
will help businesses to be more receptive to the changes in the market and technological changes. They include
successful case studies of digital transformations, which can be useful to understand how automation may be
implemented successfully into enterprise systems.

A structure of agile enterprise architecture offers a combination of agile and conventional enterprise architecture
concepts introduced by Rouhani, Shirazi, Nezhad, and Kharazmi [13]. This new model highlights the part played by
automation towards increasing the responsiveness and agility of enterprise architecture to make organisations
competitive in rapidly changing industries.

Shirazi, Rouhani, and Shirazi [14] address the system of agile enterprise architecture, where the author argues how to
give an organisation flexibility and scalability in the model of architecture whilst integrating automation. They contend
that organisations that would like to embrace automation do not need such structures to govern and maintain the
integrity of their operations.

In short, the reviewed literature brings to the fore the increased importance of agile enterprise architecture as a tool that
can be used to facilitate the digital transformation process, particularly the introduction of automation. These articles
are deserving of the insights and models that help the organisation to understand the way to align the enterprise
architecture with automation that simplifies the process of transition and makes the transition efficient. The agile
methodology, lean practices, and collaborative models can assist organisations to create enterprise architectures that
can support digital business models and be adaptable enough to change with future changes.

I11. SYSTEM ARCHITECTURE FOR HARMONIZING ENTERPRISE ARCHITECTURE AND
AUTOMATION

Considering the large-scale enterprise systems, the nature of automation being incorporated into the existing
architecture is one of the factors for the long-term scalability, maintainability and operational effectiveness. This
section is the description of the system architecture in the harmonisation of the enterprise automation, with a
concentration on the incorporation of the automated mechanisms into the broader enterprise architecture. The
architecture proposed in the present study will lead to a unified system that will provide a free flow of interactions of
the automated components with the basic enterprise systems, without causing fragmentation, without affecting the
integrity of its operations.
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Figure 1: System Architecture for Harmonizing Enterprise Architecture and Automation

The design is made keeping the worry of separation of concerns, lifecycle management and observability in mind, such
that the automation would be sustainable and also adaptable to changes. This model is layered, meaning that
automation is introduced into the model as an independent layer on top of the entire enterprise architecture. This will be
capable of ensuring that automation is considered as a component of the larger system that can evolve without the
necessity of the rest of the business that is deemed to be important.

On a high level, the architecture is a complex of several significant layers, which represent the particular area of the
enterprise system. These layers help ensure that automation is properly integrated into the core architecture, and they
also provide scalability, governance and operational integrity.

1.Core Transactional Systems Layer

The layer is an indication of the underlying systems that make the day-to-day operations work. These systems are the
enterprise resource planning (ERP) system, the customer relationship management (CRM) software, the financial
systems, and the inventory management tools. The operations of the organisation rely on these transactional systems,
which are usually set to process some of the important business activities like financial dealings, sales orders,
inventory, and customer support.

Key Characteristics:

e High Availability: The transactional systems should be available 24/7, so that business should not be affected
in any manner.
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Data Integrity: These systems handle vital information and they have stringent validation principles and
uniformity between different sets of information.

Minimal Automation Interference: Although automation mechanisms are involved in transactional systems,
the underlying systems should not be directly affected by automation processes unless it leads to efficiency.

2.Automation Layer

The layer indicates the underlying systems that enable day-to-day operations. These systems are the enterprise resource
planning (ERP) system, the customer relationship management (CRM) software, the financial systems, and the
inventory management tools. The operations of the organisation rely on these transactional systems, which are usually
set to process some of the important business activities like financial dealings, sales orders, inventory, and customer

support.

Key Characteristics:

Separation of Concerns In this model, the automation layer is independent of core transactional systems, and
only automates special operations (e.g., data entry, report generation, customer support) but does not change
the core business processes.

Scalability and Flexibility: The automation layer is planned to be easily scaled to meet the increasing
business demands. New automation modules can be implemented without disturbing the old systems.
Task-Specific Automation: Automation does not target the replacement of core systems but instead targets
specific tasks or groups of tasks, e.g. invoice processing, repetitive customer service calls, or inventory
reordering.

Development

Design, Build, Test
Deployment
Decommissioning I “
Retire or Replace .. = 1"

Deploy & Integrate

Maintenance Operational
Update & Optimize Monitor & Manage

Figure 2: Lifecycle of an Automated Process in Enterprise Architecture

3.Middleware Layer

The middleware layer plays the part of communicating between the automation layer and the more fundamental
transactional systems. This layer has the role of an intermediary, that is, it is a means to be able to share data with the
transactional systems without compromising system integrity. The middleware plays an important role in the translation
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and routing of data between various systems and the facilitation of easy integration among widely different
technologies.

Key Characteristics:
o Data Transformation and Orchestration: Data transformation tasks are performed by the middleware to
guarantee the compatibility of the data formats across systems.
e API Integration Middleware provides an interface between systems based on application programming
(APISs). This is critical in the case of different architecture or technology systems.
e Transaction Management: Middleware facilitates the transactions to keep the automated processes aligned
to the core transactional systems to avoid problems such as duplication of data or conflicts.

4 Data Management Layer

The data management layer manages and stores data that passes between the transactional systems and the automation
layer. This layer comprises databases, data warehouses and data lakes which contain structured and unstructured data.
The key to a proper level of automation is proper data management in order to make sure that the automation can
access the right and relevant data.

Automated o Core Transactional
Components Data Validation Systems
& Integration

S mllen 8 -
RPA Bots =) v==¢ H ERI
v—]) =
@ Al Systems =essssssssss)> Data Exchange @u——

Machine
Learning e e
...

Models
9 Data Flow . A l Data Flow 0

e

Figure 3: Flow of Data Between Automated Components and Core Systems

Data Storage & Processing

Key Characteristics:

[ ]

e Data Governance: This layer ensures there is application of data governance policies such as data validation,
data security, data privacy, and data access control.

e Real-Time Data Access: The automation processes need real-time access to the data. The data management
layer will also make sure that automation systems will be able to obtain and update data in real time promptly.

o Data Integration: The layer helps in the integration of different data and this provides consistency and
accuracy in all the systems involved in automation.

5.User Interface Layer

The Ul layer is the interface that makes the automation system come into contact with the human user. This level may
consist of dashboards, reporting tools and management consoles to enable the business users to watch and regulate the
automated processes. The design of the Ul is of paramount importance since it should be user-friendly and easy to
navigate, so that users would be able to interact with the automation system with ease.
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Key Characteristics:

e Real-Time Monitoring: The Ul will have real-time monitoring of automated processes, which will enable
users to see the performance of processes, bottlenecks, and take action when required.

e Analytics and Reporting: The Ul interface can also contain some analytics tools that permit users to visualize
the performance of automated processes, monitor efficiency improvements, and finding some areas to
improve.

e User Control: Although automation is supposed to operate independently, the Ul layer gives users a control
option to modify parameters, create new automation processes, or interfere in case of problems.

6.Security and Compliance Layer

Security and compliance are the primary factors in any enterprise architecture, particularly in the implementation of
automation in critical business systems. The layer part is charged with security measures, and making sure that
everything that involves automated processes is up to date and/or in line with the regulations and corporate policies.

Compliance Checks

. —
,,,,, Regulations Standards v Policies
: Y -a
o . “0
Compliance Verification +/ Regulations + Standards  Policies - '
Server ' '
‘ i :
Security Protocols . 0]
. , = e amld |
> == e= Ve— - .
@ 10 “ =K Q% @
- Auidits & Ciones Data Encryption Access Control Audit Trails Config. Management -
' i)
Regulatory Requirements e Industry Standards : Company Policies 4 Company Igone, 2001

Monitoring & Audit Layer

o EECE =y -0

Continuous Monitoring Audit Logs Security Monitoring Security Monitoring
: Automated Systems
Workflow Automation [6 — ’ ] ¥ MANUAL OVERRIDE b
PR o - =l — ~
. &= = . = - | C
wd —— 2l = a PROCESS SETTINGS B n
ABEEaE e RPA Bots

PAUSE AUTOMATION b

Figure 4: Architecture Layers for Governance and Compliance in Automated Systems

7.Monitoring and Observability Layer

The monitoring/observability layer is important to guarantee the functionality of automation systems and integrated
systems in an enterprise architecture. This layer monitors the performance and health of automated and core systems by
gathering performance metrics, logs, and other vital information in order to run in an efficient and effective manner. It
provides a global picture regarding the state of the system, and the organisations are empowered to make the right
decisions and proactively take measures to ensure smooth operations.

Performance measures are one of the major elements of the monitoring system. These are measures of various system
performances that consist of key performance indicators (KPIs) and can include response times, error rates, resource
consumption, and other metrics that characterise system performance. Through constant observation of these KPIs,
organisations will be able to understand the level of operations of their automation process and transactional systems.
This will enable one to identify bottlenecks, inefficiencies or where there is a need to tighten, which will ensure that
there is always a top-running system.
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Besides the performance measures, alarming and incident management should also be considered as components of the
monitoring system. When there is an occurrence of an alert or anomalies, the system will issue timely alerts, and
organisations can correct problems before they become overwhelming and cause a detrimental effect on the operations.
Early detection of the possible problems will allow the business to prevent the risks by means of taking the necessary
corrective measures and minimise the downtimes, as well as ensure the high quality of the offered services. This active
technique prevents the instability and uncertainty of the whole system.

The other important feature that is supported by the monitoring layer is continuous improvement. The data received by
the monitoring system goes into the continuous improvement loops, and as time goes on, the enterprises maximise the
automation process. Using this data, the businesses will be allowed to identify the areas of improvement, changes
which can be made, and the effectiveness of those changes. This cyclical process will make sure that the automation
systems keep changing and adjust according to the needs of the organisation, which will keep increasing efficiency and
performance.

The automation in the enterprise architecture, however, has a number of challenges. The challenge of connecting
automation with already existing and complex systems is one of the major concerns. Middleware and APIs are required
to facilitate successful communication between divergent systems, whereas the integration process may be time-
consuming and difficult to do. The other important consideration is scalability. The architecture should also be
expandable to the addition of automation processes and not affect the existing systems as the automation efforts
increase. This scalability is enabled through modular design, which enables the addition of new automation processes
with the overall system being affected slightly.

The integrity of data is also essential in the operation of all systems with valid and consistent data. It needs a well-built
data management layer to guarantee the integrity of data within the architecture and that all systems are aligned with
each other, and that the flow of data between systems occurs seamlessly. Also, change management plays an essential
role in the adaptation to changing business demands. The automation systems should be able to adapt to changes
without interfering with the fundamental business processes. This is facilitated by a modular architecture that allows the
ongoing development of the automation processes without affecting the integrity of the system.

To sum up, automation of enterprise architecture should be planned and thought through. A systematic method, which
pays attention to scalability, data integrity, and change management, can help businesses to keep their automation
systems efficient, maintainable, and business-oriented. This success is achieved by having a monitoring and
observability layer that allows organisations to monitor performance, problem-solve in advance, and achieve
continuous improvement. Finally, the automation ought to increase the integration of enterprise architecture, which
contributes to sustainable development and operational efficiency.
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Figure 5: Performance Monitoring and Observability Dashboard
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Performance Metrics for Harmonizing Enterprise Architecture and Automation

The performance measures are needed to determine the effectiveness, efficiency and sustainability of integration of
automation systems and enterprise architecture. These metrics enable the organisations to track the progress, determine
the problems, and make sure that the automation processes, along with the whole system of the enterprise, are operating
as they should. The following performance measures are essential in gauging the performance of systems as far as
harmonising enterprise architecture and automation are concerned:

Table 2: Performance Metrics for Assessing Automation Integration

Metric Key Indicators Target

Automation Process | Processing Time, Task Completion | Minimize processing time and ensure high task

Efficiency Rate completion rates

System Scalability System Load Capacity, Elasticity Achieve  scalability — without compromising
performance

Data Integrity Data Accuracy, Error Rate, Data | Ensure minimal errors and maintain consistent data

Consistency flow

Cost Efficiency Cost per Task, ROI, Cost Savings Achieve a positive ROl and substantial cost

savings

1. Automation Process Efficiency

One of the key indicators of organisations aiming to streamline their operations is the efficiency of automation
processes. It is used to determine the effectiveness with which the automation processes enhance the efficiency of
operations by executing them within the anticipated time. Efficiency does not only entail accomplishing activities but
doing them rapidly, precisely and with minimal human activity. Processing time, rate of completion of tasks and
throughput are the key indicators that can be used to measure this metric.

Processing time is the period it takes an automated system to complete an automated task, like data entry, the
generation of reports, and order processing. Reduced processing times are directly related to increased efficiency,
which is reflected in the increased response time and improved service delivery. Another indicator is the task
completion rate, or the proportion of tasks that have been performed successfully during a set time in relation to the
number of tasks that were assigned. A high completion rate means that the automation system is successfully
performing the necessary processes without many delays and errors. Throughput is used to measure the number of tasks
that are done within a given period of time, e.g. the number of tasks per minute or per hour. This sign is needed to
know the performance of the automation system and its capacity.

Automation process efficiency is to reach a faster processing rate with its quality level not decreasing, which means
that the system is able to process the increased number of tasks with the high quality of the output. This will involve a
gradual enhancement in algorithmic accuracy of the system, as well as its ability to scale as required.

2. System Scalability

System scalability can be described as the capability of an automation system to expand and change alongside the
expansion of the enterprise. As more automated processes are introduced in the organisation, the system has to be in a
position to support a growing load, with the system remaining stable and delivering performance. The important
measures of scalability are the load capacity of a system, elasticity, and resource utilisation.

System load capacity is used to measure the maximum number of tasks to be run at the same time without the system
having to slow down. More tasks can be added to a scalable system as automation is applied throughout the different
business functions without compromising either speed or reliability. Elasticity is a feature of the system to
automatically increase or decrease the resources, whether it is server capacity or processing power, according to
demand. This guarantees that the system can dynamically assign resources whenever the demand peaks, reduce the
resource demands when the demand declines, and maximise efficiency in the system. Resource utilisation measures the
efficiency with which the available resources are utilised by the system (CPU, memory and bandwidth), both at peak
load and off-peak loads. The cost-effective and sustainable automation system is achieved through efficient use of
resources.
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Scalability is targeted at providing a working system that will not experience a decline in efficiency when automated
processes are added to the system. This may be done by way of elastic resource management as well as resource usage
optimisation.

3. Data Integrity and Consistency

Data integrity and consistency also play a crucial role in making sure that the data flowing between automated systems
and core transactional systems is accurate, reliable, and trustworthy. Inconsistencies in data like duplication, loss or
corruption may cause mistakes, inefficiency and even breach of regulations. The data accuracy, data consistency, and
error rate are the main indicators to evaluate the data integrity.

Data accuracy is used to determine the percentage of correctly generated automated data against the expected results. A
large degree of data accuracy is crucial in ensuring the integrity of business decisions and operational processes.
Consistency of data makes sure that data moves in the right direction between systems, and there is no discrepancy or
mismatch between automated and manual systems. Stable information is essential in order to have a coherent picture of
enterprise information. The error rate is used to determine the percentage of discrepancies in the data that happen in the
process of automation, e.g. data duplication or loss. A small error rate is one of the indicators of a properly functioning
automation system.

The data integrity and consistency target is to reduce the data discrepancies and ensure that all data exchanged between
the automated systems and the core systems is correct and consistent. This involves good data validation and
integration systems to ensure information flow is protected.

4. Operational Reliability

Operational reliability is a measure that evaluates the system's ability to remain stable and functioning with time,
without disruptions and failures that may affect the operations of the business. This measure will be critical towards
making sure that the automation process does not disrupt important business processes. The indicators of the
operational reliability are the system availability/uptime, failure rate, and incident response time.

System availability or uptime is the availability of the system as a percentage of its time working and allowing
automation. The level of uptime shows that the automation system is consistent and the downtime is minimal, and thus
vital in keeping the operations going. Failure rate is used to determine the number of times the system failed or was not
used as planned, e.g., an error or a crash in an automated process. A high success rate is an indication of a well-built
and reliable automation system. Incident response time is a measure of the average time taken by the team to identify
and solve problems with the automation system. The response to the incident needs to be fast to reduce interruptions
and ensure that automation proceeds without problems.

The operational reliability target is set at ensuring that the uptime is at almost 100 per cent and that any incidents that
arise are addressed promptly in order to maintain continuous business activities.

5. Automation Quality and Accuracy

Quality and accuracy of automation procedures are important to ensure that the given outputs of automated systems are
within the necessary requirements. This value checks the level of efficiency of the automation system to carry out
operations with fewer mistakes and human intervention. The most important ones are the error-free rate, defect rate,
and accuracy of automated decisions.

Error-free rate is used to measure the percentage of the work done by the automated systems without errors or human
intervention. A large error-free percentage means that the system is in place and is generating quality results. The
defect rate is calculated as the percentage of tasks which are to be worked on or fixed because of the errors caused by
automation. A low rate of defects indicates the capability of the system to give correct and precise results. The
precision of automated decisions determines the accuracy of automated decision-making processes, including
automated fraud detection or predictive analytics.

The automation quality and accuracy objective is to produce quality results with fewer errors. This is necessary to have
a feedback loop and refine automation algorithms to enhance precision and minimise defects with time.
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6. Cost Efficiency
Cost efficiency is a very important measure, which is used to determine the economic cost of automation by
determining the cost of introducing automation or maintaining it versus the value or savings produced by the
automation. The most important cost efficiency indicators are cost per automated task, cost savings, and the return on
investment (ROI).

Cost per automated task is the average cost borne to have a task automated, which is calculated by adding the direct
costs and the indirect costs, i.e. software, hardware, and maintenance. When the cost per task is reduced, it means that
the automation system is more efficient. Return on investment (ROI) is the calculation of the financial payback of
automation against its expenses. Positive ROI implies that the investment is worth it because the savings of extra
revenue obtained due to automation are worth it. Cost savings is used to measure the workforce, operational cost and
errors that occur due to automation.

The cost efficiency target is to have the level of cost-cutting that will certainly pay off the initial and continued
investment in automation. Investing in ROI and cost reduction, the organizations will be able to make automation a
viable and sustainable solution in terms of finances.

IVV. CONCLUSION AND FUTURE WORK

The paper will be a comprehensive roadmap on the way to integrate automation and enterprise architecture, and the
need to have a systemic integration process. The more businesses rely on automation to automate business processes
and improve efficiency, the more it is necessary to ensure that the automation mechanisms do not become disjointed
from the entire enterprise architecture. This can be attributed to the fact that, considering automation as a distinguished
layer of architecture and not an independent implementation, businesses can have numerous benefits of easy
integration, which ensures scalability, governance, and long-term sustainability.

Separation of concerns, lifecycle management and observability are the key concepts that play a critical role in the
successful integration of automation. These principles allow businesses to create extensible, sustainable, and productive
systems, which can extend without disrupting the actual business activities. The given architecture does not concentrate
only on the technical aspect of the automation problems, as it also emphasises the importance of governance,
compliance, and real-time tracking to make sure that the operations will not be damaged. Lastly, the work suggests an
advancement path towards making sure that the enterprises can adopt the concept of automation without jeopardising
the stability or effectiveness of the already established systems.

Despite this work being a source of balancing between automation and enterprise architecture, there are still some
aspects that could be explored. The future research may be oriented toward developing even more innovative solutions
to the interconnection of automation and old systems, which is quite difficult in most instances because technologies
and processes are not new. Another opportunity, which should be researched, involves the possibility of using machine
learning and artificial intelligence to optimise the decision-making across the automated systems, which can make the
architecture more flexible and efficient.

Another possible future research is the evaluation of the long-term impact of the automation integration on enterprise
accessibility and strength. This is also associated with the assessment of the capacity of organisations to respond to
market changes and disasters without compromising their automated functions. Besides, as the world of automation
technologies evolves, future studies may investigate novel architectural designs that introduce new technologies to
automation and system integration, such as quantum computing and blockchain.
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