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Abstract- The migration of telecom core networks to
the cloud has become a critical initiative for
improving scalability, reducing operational costs,
and enhancing service delivery. Continuous
Integration/Continuous  Deployment  (CI/CD)
pipelines and Business Intelligence (BI) tools play
vital roles in automating cloud migration processes,
addressing the complexities of data integration, and
supporting  decision-making. This conceptual
framework explores the integration of CI/CD
pipelines and Bl tools to optimize cloud migration in
telecom core networks. CI/CD pipelines streamline
the development, testing, and deployment of software
updates, ensuring efficient and error-free transitions
to cloud environments. Bl tools, on the other hand,
enable data-driven insights, monitoring, and
performance analytics throughout the migration
process. The study compares their application in the
telecom industry, identifying best practices,
challenges, and sector-specific requirements. The
paper reviews the Extract, Transform, Load (ETL)
process as an essential component of data migration,
discussing the evolution of ETL techniques in both
telecom and financial sectors. The telecom sector
requires robust real-time data processing to handle
high volumes of network data, while the financial
sector focuses on regulatory compliance and data
security during migration. Challenges such as real-
time data integration, legacy system compatibility,
and regulatory constraints are examined. The study
also highlights the role of Bl tools in automating
monitoring, predictive analytics, and reporting
during migration projects. By synthesizing existing
literature and case studies, this framework proposes
a strategic approach to integrating CI/CD pipelines
and BI tools in cloud migration projects. The
findings emphasize the importance of automation,
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scalability, and compliance, offering telecom
operators actionable insights for successful cloud
transitions. This study lays the groundwork for
future research on leveraging CI/CD and BI for
cloud migration in the telecom sector, ensuring
improved operational efficiency and enhanced
decision-making.

Indexed Terms- CI/CD Pipelines, Business
Intelligence Tools, Cloud Migration, Telecom Core
Networks, Automation, ETL Process, Real-Time
Data, Data Integration, Scalability, Regulatory
Compliance.

l. INTRODUCTION

The migration of telecom core networks to the cloud
has become a fundamental strategy for enhancing
operational efficiency, improving scalability, and
reducing costs. As telecom companies move from
traditional on-premise systems to cloud-based
infrastructures, the complexity of data integration,
network management, and service delivery increases.
The process of cloud migration in telecom core
networks requires seamless integration of diverse
systems, rapid deployment, and real-time data
processing capabilities to ensure business continuity
and minimize downtime (Anekwe, Onyekwelu &
Akaegbobi, 2021, Ibeto & Onyekwelu, 2020,
Onyekwelu, et al., 2021).

Automation plays a pivotal role in ensuring the smooth
and efficient migration of telecom networks to the
cloud. As telecom companies seek to adopt modern
cloud architectures, the need for automated solutions
to handle large-scale data, rapid deployment cycles,
and system integration becomes more apparent.
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Automation not only accelerates the migration process
but also reduces the risk of human error, ensures
consistency across environments, and enhances the
reliability of the migrated systems (Okeke, et al., 2022,
Onukwulu, Agho & Eyo-Udo, 2022, Patrick, Chike &
Onyekwelu, 2022).

CI/CD pipelines and Business Intelligence (BI) tools
are essential components in automating the cloud
migration process. CI/CD pipelines enable continuous
integration and continuous deployment, providing a
framework for automating software updates and
changes throughout the migration lifecycle. These
pipelines ensure that updates are automatically tested
and deployed in real-time, minimizing manual
intervention and ensuring rapid adaptation to changing
network requirements (Onyekwelu, 2020). In tandem
with CI/CD pipelines, Bl tools offer a powerful
mechanism for managing and analyzing large volumes
of data during migration. By providing actionable
insights, performance metrics, and predictive
analytics, Bl tools help telecom operators make data-
driven decisions, monitor the progress of migration,
and optimize network performance post-migration.

The objective of this study is to explore the integration
of CI/CD pipelines and Bl tools as a means to enhance
the efficiency and effectiveness of cloud migration in
telecom core networks. This research will investigate
how these technologies can streamline the migration
process, identify best practices, and overcome the
sector-specific challenges inherent in telecom cloud
migrations. The scope of this study includes an
examination of the benefits, challenges, and strategies
for automating cloud migration through the use of
CI/CD pipelines and Bl tools, with a focus on telecom
core networks (Obi, et al., 2018, Okeke, et al., 2019,
Onukwulu, Agho & Eyo-Udo, 2021). While this study
provides valuable insights, its limitations include the
reliance on available case studies, which may not
cover all variations in migration scenarios, and the
evolving nature of cloud technologies, which may lead
to rapid changes in best practices.

2.1. Literature Review

Cloud migration in telecom core networks has become
an essential strategy for improving scalability,
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reducing costs, and enhancing service delivery. As
telecom companies move towards cloud-based
infrastructures, they face numerous challenges related
to data integration, system compatibility, and real-time
processing (Adewusi, Chiekezie & Eyo-Udo, 2022,
Nosike, Onyekwelu & Nwosu, 2022, Patrick, Chike &
Phina, 2022). The migration process often involves
significant  restructuring of existing network
architectures, demanding the seamless transfer of
complex data across different platforms while
minimizing downtime and service disruption.
Telecom operators must ensure that their networks
remain resilient and adaptable to handle the increasing
volume and complexity of data while meeting
customer demands for uninterrupted services. As
cloud adoption accelerates, the need for automation in
the migration process has become more critical.
CI/CD pipelines and Business Intelligence (BI) tools
play an important role in automating and streamlining
migration processes, providing the necessary
infrastructure for continuous integration, testing, and
deployment, while offering data-driven insights that
can guide the migration journey. Figure 1 shows cloud
service models with example of providers and Telco
Cloud as presented by Arminen, 2015.

Figure 1: Cloud service models with example of
providers and Telco Cloud (Arminen, 2015).

Historically, the telecom industry has been slow to
adopt cloud technologies compared to other sectors,
due in part to the complexity of core network systems,
legacy infrastructure, and concerns over data security.
However, as digital transformation accelerates
globally, telecom companies have started embracing
cloud technologies for various applications, including
customer service, data storage, and network
management (Onyekwelu & Uchenna, 2020).
Telecom operators are increasingly leveraging cloud
platforms to reduce capital expenditures and
operational overhead, simplify network management,
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and improve service delivery. The evolution of cloud
adoption in the telecom industry is marked by a
gradual shift from private, on-premise infrastructures
to hybrid and public cloud solutions. This evolution
has been facilitated by the growing maturity of cloud
platforms, advancements in security technologies, and
the increasing availability of cloud-native tools for
telecom operators.

CI/CD pipelines have become a fundamental aspect of
automating the deployment process in cloud
migrations.  Continuous Integration (Cl) and
Continuous Deployment (CD) are practices that
enable developers to frequently update software by
integrating and testing changes automatically. CI/CD
pipelines automate the build, test, and deployment
process, ensuring that new features, fixes, and updates
are deployed consistently and reliably (Onyekwelu,
Arinze & Chukwuma, 2015). These pipelines reduce
manual intervention, lower the risk of errors, and
shorten the time to market. In the context of cloud
migration, CI/CD pipelines allow telecom companies
to streamline the deployment of network updates and
infrastructure changes. By automating the integration
and deployment processes, telecom operators can
accelerate the migration of legacy systems to the cloud
and ensure that network components are continuously
updated with minimal disruption to service.

Alongside CI/CD pipelines, Bl tools are indispensable
in providing the necessary data-driven insights to
guide the cloud migration process. Business
Intelligence tools enable telecom operators to monitor
migration progress, analyze system performance, and
extract actionable insights from large volumes of data.
By leveraging Bl tools, telecom operators can track
key performance indicators (KPIs), identify
bottlenecks, and ensure that migration goals are being
met. Bl tools also support predictive analytics,
enabling telecom companies to forecast network
performance and optimize resource allocation during
migration (Dunkwu, Okeke, Onyekwelu & Akpua,
2019, Nwalia, et al., 2021, Onyekwelu & Oyeogubalu,
2020). The ability to analyze data in real-time ensures
that migration decisions are based on reliable insights,
reducing risks and improving the overall effectiveness
of the migration process.

IRE 1703373

The Extract, Transform, Load (ETL) process is a key
technique for migrating data across different
platforms, making it highly relevant to cloud
migration in telecom networks. ETL refers to the
process of extracting data from source systems,
transforming it into a usable format, and loading it into
the target system. The ETL process ensures that data
from legacy systems, databases, and applications is
accurately and efficiently transferred to cloud-based
platforms (Okeke, et al., 2022, Onukwulu, Agho &
Eyo-Udo, 2022). In telecom, where large volumes of
data are generated from various network components,
the ETL process becomes particularly crucial in
ensuring that data is properly integrated into cloud-
based systems. Telecom operators often face the
challenge of migrating data from disparate legacy
systems into a cloud environment, where different
architectures and data formats must be reconciled.
Proper ETL practices can help streamline this process,
ensuring data consistency and compatibility between
on-premise and cloud systems.

A comparative analysis of the migration requirements
in the telecom and financial sectors reveals key
differences in the challenges each industry faces
during data migration. The telecom sector is
characterized by large-scale, real-time data processing
needs, where the volume of data generated from
network operations, customer interactions, and device
usage can overwhelm traditional on-premise systems.
The telecom industry's reliance on legacy systems,
which may not be compatible with modern cloud
technologies, further complicates migration (Attah,
Ogunsola & Garba, 2022, (Okeke, et al., 2022).
Moreover, the telecom industry requires high levels of
uptime and minimal disruptions to service, which
necessitates careful planning and automation during
the migration process.

In contrast, the financial sector has its own set of
unique challenges during cloud migration. Data
security and regulatory compliance are primary
concerns in the financial sector, as sensitive customer
data, financial transactions, and proprietary
information must be protected during the migration
process. Financial institutions must ensure that their
cloud migration complies with strict data privacy laws
and regulations, including those related to data
residency, encryption, and access control (Onyekwelu,

ICONIC RESEARCH AND ENGINEERING JOURNALS 325



© APR 2022 | IRE Journals | Volume 5 Issue 10 | ISSN: 2456-8880

et al., 2018). As a result, the financial sector places a
greater emphasis on data security measures, regulatory
frameworks, and audit trails during migration. While
real-time data processing is also critical in financial
services, the focus is often on transactional accuracy,
data integrity, and compliance with industry-specific
regulations.

The challenges faced by telecom operators during data
migration often revolve around handling massive
volumes of data, ensuring the compatibility of legacy
systems with new cloud platforms, and managing real-
time data processing. Telecom operators must also
address concerns related to downtime, network
disruptions, and service continuity during migration.
Additionally, telecom companies need to carefully
manage data integration across different network
components and ensure that the cloud-based
infrastructure can handle the scale of data generated by
telecom networks (Bello, et al., 2022, Obianuju, Chike
& Phina, 2022, Okeke, et al., 2022). These challenges
require a well-coordinated migration strategy that
leverages automation, real-time monitoring, and
predictive analytics.

For the financial sector, data migration is primarily
concerned with regulatory compliance and data
security. Financial institutions are subject to strict
regulations regarding data privacy, security, and
reporting. During migration, financial organizations
must ensure that sensitive data is protected at all
stages, from extraction through transformation and
loading. Data encryption, secure data transfer
protocols, and robust access control mechanisms are
critical components of the migration process (Elujide,
et al., 2021, Idigo & Onyekwelu, 2020, Onukwulu,
Agho & Eyo-Udo, 2021). The financial sector must
also ensure that their cloud migration strategy
complies with industry-specific regulations such as the
General Data Protection Regulation (GDPR) and the
Sarbanes-Oxley Act (SOX).

Several studies have explored the application of
CI/CD pipelines, Bl tools, and ETL processes in cloud
migration, with a focus on different sectors, including
telecom and finance. These studies emphasize the
importance of automation and data-driven decision-
making in ensuring successful migrations. Research
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on CI/CD pipelines highlights their role in accelerating
deployment, reducing errors, and improving overall
migration efficiency. Studies on Bl tools underscore
their ability to provide real-time insights into
migration progress, performance metrics, and
optimization opportunities (Okeke, et al., 2022,
Onyekwelu, et al., 2022). Furthermore, research on
ETL techniques stresses the need for efficient data
integration across different systems, especially in
environments with legacy infrastructure. These studies
provide valuable insights into the challenges, best
practices, and solutions for automating cloud
migration, particularly in telecom core networks. Role
of Continuous Integration (CI) and Continuous
Delivery/ Continuous Deployment (CD) in Modern
Software Development as presented by Tyagi, 2021, is
shown in figure 2.
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Figure 2: Role of Continuous Integration (CI) and
Continuous Delivery/ Continuous Deployment (CD)
in Modern Software Development (Tyagi, 2021).

In conclusion, the use of CI/CD pipelines and BI tools
in automating cloud migration in telecom core
networks offers significant advantages in terms of
efficiency, scalability, and performance optimization.
By leveraging these tools, telecom operators can
streamline migration processes, manage data more
effectively, and ensure a seamless transition to the
cloud. The challenges faced by telecom operators,
including real-time data processing, legacy system
integration, and data volume management, can be
mitigated through automation and data-driven insights
(Obi, et al., 2018, Obianuju, Chike & Phina, 2021,
Onyekwelu & Chinwe, 2020). By understanding the
unique challenges of cloud migration in both telecom
and financial sectors, companies can adopt best
practices and strategies to ensure a successful cloud
migration journey.
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2.2. Conceptual Framework

Cloud migration in telecom core networks presents a
complex challenge due to the intricacies of integrating
existing  systems with  modern cloud-based
infrastructures. A well-designed and automated
migration process is essential to minimize disruptions
and ensure a smooth transition to the cloud.
Continuous Integration (Cl) and Continuous
Deployment (CD) pipelines, together with Business
Intelligence (BI) tools, play a significant role in
automating cloud migration processes, ensuring faster,
more reliable, and scalable migrations (Onyekwelu,
2020). These tools work in tandem to streamline the
migration process, optimize network performance, and
make data-driven decisions that reduce risk and
improve efficiency.

CI/CD pipelines are a set of practices and tools that
automate the software development lifecycle,
specifically for the continuous integration and
deployment of applications. In the context of cloud
migration, CI/CD pipelines enable telecom operators
to integrate new features and updates into their cloud
environments seamlessly, without disrupting the
ongoing migration process (Okeke, et al., 2022,
Onyekwelu & Azubike, 2022). Continuous integration
ensures that software changes are automatically tested
and integrated into the existing codebase, while
continuous deployment allows for automatic and
consistent updates to cloud-based systems. By
utilizing CI/CD pipelines during cloud migration,
telecom operators can rapidly deploy changes, test
them in real-time, and reduce the risk of manual errors
or inconsistencies that could arise during migration.
This approach enables the migration of core network
components in incremental steps, minimizing
downtime and ensuring service continuity throughout
the migration process.

Business Intelligence tools are crucial for automating
decision-making processes during cloud migration.
Telecom operators generate vast amounts of data from
network operations, customer interactions, and other
system activities. Bl tools collect, process, and analyze
this data, providing actionable insights that guide the
migration strategy. During the migration process, Bl
tools can track performance metrics, monitor the
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effectiveness of deployed systems, and provide real-
time feedback on how the migration is progressing
(Adewusi, Chiekezie & Eyo-Udo, 2022, Okeke, et al.,
2022). The data extracted from BI tools helps
operators identify bottlenecks, inefficiencies, or risks
that may arise during the migration and make
informed decisions to mitigate these issues.
Furthermore, BI tools can provide predictive analytics
to forecast system performance and help optimize
resource allocation. By leveraging Bl tools, telecom
companies can ensure that cloud migration processes
are data-driven and responsive to dynamic network
conditions.

When CI/CD pipelines and Bl tools are integrated into
the migration process, they complement each other to
enhance the efficiency and effectiveness of cloud
migrations. CI/CD pipelines automate the technical
deployment aspects of cloud migration, ensuring that
updates are applied quickly, tested thoroughly, and
deployed consistently (Onyekwelu, 2019). At the
same time, Bl tools provide the necessary data to
monitor the success of the migration and guide
decisions on adjusting the migration strategy as
needed. This synergy creates a cohesive framework
that enables telecom operators to perform cloud
migration with minimal disruption, more accurate data
management, and faster deployment times. By
automating both the deployment and monitoring of
cloud migration, telecom companies can quickly adapt
to new technologies and infrastructure changes
without overhauling their entire network, reducing
operational risks and costs.

Best practices for implementing CI/CD and Bl tools in
telecom core network migrations revolve around
creating a seamless integration process that ensures the
tools work together in harmony. One of the key best
practices is to establish a robust testing and validation
pipeline within the CI/CD framework. This ensures
that every software update or network change is
thoroughly tested before deployment, minimizing the
risk of errors or disruptions during the migration
(Okeke, etal., 2022, Onyekwelu, Patrick & Nwabuike,
2022). Additionally, telecom operators should
integrate Bl tools into the CI/CD pipeline to track
performance metrics and gather real-time data on the
status of the migration. This integration enables
operators to leverage predictive analytics, identify
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trends, and optimize decision-making in the migration
process. Telecom operators should also prioritize
collaboration between different teams, including
network engineers, software developers, and data
analysts, to ensure that all stakeholders have access to
the necessary insights and can contribute to optimizing
the migration process. CI/CD Pipeline Stages
presented by Tyagi, 2021, is shown in figure 3.

Figure 3: CI/CD Pipeline Stages (Tyagi, 2021).

Sector-specific considerations in telecom cloud
migration are unique due to the size, complexity, and
scale of telecom networks. Telecom operators need to
consider network scaling as part of their cloud
migration strategy, ensuring that the cloud
infrastructure can handle the increasing volume of data
generated by network devices, customer traffic, and
applications (Okeke, et al., 2022, Onyekwelu, Monyei
& Muogho, 2022). CI/CD pipelines are particularly
valuable in this context, as they allow for continuous
updates to the network infrastructure, ensuring that
scaling challenges are addressed in real-time without
impacting service delivery. Telecom networks are also
highly dependent on real-time data processing for
customer services, performance monitoring, and
troubleshooting. Integrating CI/CD pipelines with Bl
tools ensures that operators can monitor network
performance and resolve issues as they arise during
migration, minimizing  service  disruptions.
Compliance with regulatory standards and data
protection laws is another critical factor in telecom
cloud migrations. By integrating Bl tools into the
migration process, telecom operators can ensure that
migration activities align with regulatory compliance
requirements,  maintaining  transparency  and
traceability throughout the migration lifecycle.
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The combination of CI/CD pipelines and Bl tools
offers numerous benefits for telecom operators during
cloud migration. One of the key benefits is the
acceleration of the migration process. By automating
the integration, deployment, and testing of network
components, telecom operators can significantly
reduce the time required for migration. This leads to
faster deployment of new network functionalities and
capabilities, improving the speed and quality of
service delivery (Dibua, Onyekwelu & Nwagbala,
2021, Nnenne Ifechi, Onyekwelu & Emmanuel,
2021). Moreover, the use of Bl tools allows operators
to monitor the progress of the migration in real-time,
enabling data-driven decision-making and optimizing
resource allocation. This results in cost savings, as
operators can identify inefficiencies and optimize their
migration strategies accordingly. The integration of BI
tools also improves network performance post-
migration, as operators can leverage the insights
gained to fine-tune their cloud infrastructure and
ensure that it meets the evolving demands of their
customers.

Another significant benefit of combining CI/CD
pipelines and BI tools in cloud migration is improved
reliability and reduced risk. The automation provided
by CI/CD pipelines ensures that network components
are deployed consistently, reducing the likelihood of
errors or inconsistencies that could lead to network
outages or service disruptions. At the same time, Bl
tools provide real-time monitoring and analytics that
help operators identify issues early on, allowing for
proactive problem-solving (Elujide, et al., 2021, Ibeto
& Onyekwelu, 2020, Olufemi-Phillips, et al., 2020).
This minimizes the risk of costly downtimes and
ensures that telecom networks remain operational
during migration. Additionally, the ability to
continuously test and update network systems during
migration ensures that telecom companies can adapt to
changing requirements, technologies, and customer
needs, ultimately future-proofing their infrastructure.

In conclusion, the integration of CI/CD pipelines and
Bl tools in automating cloud migration in telecom core
networks provides a powerful framework for
accelerating, optimizing, and monitoring the migration
process. These tools enable telecom operators to
streamline deployment, monitor performance, and
make data-driven decisions that reduce risks and
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ensure a smooth transition to cloud-based
infrastructures (Okeke, et al., 2022, Onyekwelu, Chike
& Anene, 2022). By leveraging best practices and
understanding sector-specific challenges, telecom
companies can achieve a successful cloud migration
that enhances network scalability, reliability, and
performance while minimizing service disruptions.
The benefits of combining CI/CD pipelines and Bl
tools are clear, and their effective implementation can
significantly improve the efficiency, speed, and cost-
effectiveness of cloud migrations in the telecom
industry.

2.3. Methodology

The methodology for studying the integration of
CI/CD pipelines and BI tools in automating cloud
migration in telecom core networks is based on a
qualitative and exploratory approach, designed to
analyze how these technologies are employed in the
telecom industry and the benefits they offer for
migration efficiency. By focusing on real-world case
studies, expert interviews, and surveys of telecom
professionals, the research aims to provide valuable
insights into the practical application, challenges, and
best practices associated with these tools. The study
seeks to explore the relationship between CI/CD
pipelines, Bl tools, and cloud migration success in
telecom networks, aiming to provide a comprehensive
framework for operators and decision-makers in the
industry.

The research design involves qualitative methods to
gain an in-depth understanding of the processes
involved in integrating CI/CD pipelines and Bl tools
within the cloud migration context. This approach
allows for an exploration of not just the technical
components of cloud migration, but also the
organizational and strategic factors that influence the
adoption of automation and data analytics in this
process. By adopting an exploratory design, the
research will uncover emerging trends, challenges,
and potential solutions while taking into account the
evolving landscape of cloud technologies in the
telecom industry.

Data collection methods will involve a combination of
case studies, expert interviews, and surveys, each
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contributing different perspectives to the overall
research. Case studies of telecom companies that have
successfully migrated their core networks to the cloud
will provide practical examples of how CI/CD
pipelines and Bl tools are applied in real-world
scenarios (Adewusi, Chiekezie & Eyo-Udo, 2022,
Kekeocha, Phina & Okeke, 2022, Peace, Njideka &
Arinze, 2022). These case studies will examine the
methodologies employed, the challenges faced, and
the outcomes achieved, offering valuable insights into
the practicalities of integrating these tools into the
migration process. Interviews with industry experts,
such as cloud migration consultants, telecom network
engineers, and Bl tool providers, will offer a deeper
understanding of the strategies and technologies that
drive success in telecom cloud migration. Experts will
provide informed opinions on the best practices for
implementing C1/CD pipelines and Bl tools, as well as
the obstacles encountered during migration. Surveys
of telecom professionals who are directly involved in
cloud migration initiatives will gather quantitative
data on the adoption and effectiveness of CI/CD
pipelines and BI tools within telecom organizations
(Kastouni & Lahcen, 2022, Konidala & Boda, 2022,
Salamkar & Allam, 2020). These surveys will focus on
identifying the level of adoption, perceived benefits,
and key challenges encountered by professionals who
have experience in automating cloud migration
processes.

Sampling for the research will focus on telecom
companies and professionals who have direct
experience with cloud migration in the telecom
industry. The selection of case studies will prioritize
companies that have successfully migrated their core
networks to the cloud, with a focus on those that have
utilized CI/CD pipelines and BI tools as part of their
migration strategies (Onyekwelu, 2017, Onyekwelu &
Ibeto, 2020, Onyekwelu, Ogechukwuand & Shallom,
2021). The goal is to gather a range of perspectives,
including companies that have faced varying levels of
success, to provide a well-rounded view of the
challenges and best practices associated with cloud
migration in the telecom sector. The survey sample
will include telecom professionals with expertise in
network engineering, cloud migration, software
development, and data analytics, ensuring that the
responses represent the diverse roles involved in the
migration process.
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Data analysis techniques will include thematic
analysis, descriptive analysis, and comparative
analysis to extract meaningful patterns and insights
from the collected data. Thematic analysis will be
applied to the case study data to identify recurring
themes, strategies, and challenges in the integration of
CI/CD pipelines and Bl tools during cloud migration.
This analysis will help categorize the findings and
uncover the key drivers behind successful migrations.
Descriptive analysis will be applied to survey
responses to quantify the level of adoption of CI/CD
and BI tools across telecom professionals (Al-Badi,
Tarhini & Khan, 2018, Van Decker, et al., 2021). By
analyzing the responses, the research will generate
statistical insights into the most common practices,
perceived benefits, and challenges faced by telecom
professionals during cloud migration. Comparative
analysis will be used to contrast best practices and
challenges across different case studies and survey
responses, allowing for the identification of patterns in
how different telecom companies and professionals
approach CI/CD pipeline integration and Bl tool
utilization. This comparative approach will help
contextualize the findings and identify commonalities
and differences in the cloud migration processes of
telecom organizations.

Despite the comprehensive nature of the methodology,
there are certain limitations to the study that must be
acknowledged. One limitation is the potential bias in
case study selection, as only telecom companies that
have successfully completed cloud migrations will be
considered. This selection bias may skew the results
by overlooking companies that encountered
significant challenges or failures in their migrations.
Furthermore, access to proprietary data from telecom
operators may be limited, as companies may be
reluctant to share detailed information about their
cloud migration strategies or internal processes. This
could restrict the depth of insights derived from case
studies, particularly when it comes to understanding
the specific technical configurations, tools, and
configurations used in migration (Chituc, 2017,
Rashvanlouei, Thome &  Yazdani, 2015).
Additionally, the study may face challenges due to
technological  variations in  cloud migration
approaches among telecom companies. Different
companies may adopt different cloud platforms,
migration methods, or CI/CD tools, which could
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impact the generalizability of the findings across the
entire telecom sector. These technological differences
may introduce variability in how CI/CD pipelines and
Bl tools are integrated into migration processes,
making it difficult to draw universal conclusions from
the research.

In  conclusion, this methodology provides a
comprehensive and multifaceted approach to studying
the integration of CI/CD pipelines and Bl tools in
automating cloud migration in telecom core networks.
By combining case studies, expert interviews, and
surveys, the research aims to uncover the
practicalities, challenges, and benefits of using these
technologies in cloud migration, ultimately providing
actionable insights and best practices for telecom
companies embarking on cloud migration initiatives
(Christl, Kopp & Riechert, 2017, Dunie, et al., 2015).
Despite the potential limitations, the findings from this
research will contribute significantly to the growing
body of knowledge on automation and data analytics
in telecom cloud migration and provide a conceptual
framework for successful integration of CI/CD
pipelines and BI tools in the migration process.

24. Key Findings

The integration of CI/CD pipelines and BI tools plays
a significant role in enhancing the efficiency and
effectiveness of cloud migration in telecom core
networks. One of the key findings from the research is
that CI/CD pipelines offer a streamlined process for
deploying and managing software updates throughout
the cloud migration journey. By automating the
continuous integration and continuous deployment of
code, CI/CD pipelines reduce the manual intervention
required during migration, enabling telecom
companies to ensure faster, more reliable, and
consistent updates (Laur, et al., 2017, Krensky, et al.,
2021). Automation through CI/CD pipelines enables
telecom operators to quickly scale their infrastructure,
adapt to evolving network demands, and deploy
applications seamlessly, enhancing the overall
performance of the telecom core network.

Additionally, Bl tools facilitate data-driven decision-
making, providing telecom operators with the ability
to make informed choices regarding their cloud
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migration strategies. These tools assist in analyzing
large datasets to uncover actionable insights that guide
decision-making and help telecom operators optimize
migration processes. By offering real-time monitoring,
reporting, and performance analytics, Bl tools enable
telecom companies to proactively manage cloud
migration projects, identify bottlenecks, and adjust
strategies to address issues before they become critical
(Sarferaz, 2022). The combination of CI/CD pipelines
and BI tools ensures a more efficient and smoother
migration process, reducing the complexity and
duration of migration while enhancing the quality and
reliability of the migrated systems.

However, several challenges remain when integrating
CI/CD pipelines and BI tools for cloud migration in
telecom core networks. One major challenge is the
volume of data that needs to be migrated. Telecom
companies typically handle massive amounts of data,
including customer records, billing information, and
network traffic data, which can present significant
hurdles during migration. The sheer scale of this data
requires careful management to avoid performance
issues, downtime, or data loss. In addition, the
complexity of legacy systems integration poses
another major challenge (Mosallam, 2022). Telecom
companies often rely on older, legacy systems that are
difficult to integrate with modern cloud environments.
These legacy systems may require customization or
even replacement to work within a cloud-based
infrastructure, which adds time and costs to the
migration process (Arminen, 2015, Rodrigues, 2022,
Singu, 2022).

Real-time data processing is another critical challenge
in telecom cloud migration. Telecom networks often
rely on the ability to process large volumes of real-
time data quickly to ensure the smooth functioning of
core services. Cloud migration must ensure that real-
time data flows are not disrupted during the process
and that the cloud infrastructure can handle high-
speed, low-latency data streams (Salamkar, 2019,
Zahid, et al., 2019). The complexity of maintaining
this level of data processing during migration requires
careful planning, especially when migrating mission-
critical services that rely on continuous data updates.
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An important insight from the research is that telecom
companies must align their migration strategies with
sector-specific regulatory and operational needs. The
telecom industry is highly regulated, with strict
guidelines governing data privacy, security, and
compliance. Telecom operators must ensure that their
cloud migration efforts comply with local and
international regulations regarding data protection,
such as GDPR in Europe or CCPA in California (Butt,
2020, Griebenouw, 2021). These regulatory
frameworks dictate how data should be handled,
stored, and processed during migration, and failing to
adhere to these standards can result in costly fines and
reputational damage. Aligning migration strategies
with these regulatory needs is crucial for mitigating
compliance risks and ensuring that telecom companies
meet the legal requirements for their cloud-based
operations.

Moreover, telecom networks are subject to unique
operational demands that must be considered during
cloud migration. These demands include the need for
high availability, reliability, and minimal downtime to
maintain service continuity for customers. Therefore,
telecom operators must prioritize the seamless
transition of network services to the cloud without
disrupting ongoing operations. Achieving this balance
requires careful planning and execution, particularly
when adopting new tools, such as CI/CD pipelines and
Bl tools, to automate migration processes. Ensuring
compatibility between new cloud infrastructure and
existing network services is essential to avoid service
outages or disruptions (Luz, et al., 2019, Lwakatare, et
al., 2019, Rautavuori, et al., 2019).

Another significant finding from the study is the
benefits of automation and scalability during cloud
migration projects. CI/CD pipelines and BI tools
together contribute to greater automation, reducing the
need for manual intervention and speeding up
migration timelines. Automation through CI/CD
pipelines allows for frequent, iterative updates and
testing, ensuring that new components of the telecom
network can be integrated into the cloud infrastructure
without delaying the overall migration schedule
(Munappy, et al., 2020, Kumar, 2018). The ability to
continuously deploy updates reduces the time required
to fully migrate to the cloud, as it enables telecom
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companies to migrate incrementally rather than in a
large, disruptive process.

Scalability is another benefit of combining CI/CD
pipelines and BI tools in cloud migration. Telecom
companies must ensure that their cloud infrastructure
can scale to meet growing demands, especially as they
transition from traditional on-premise networks to
cloud-based environments. CI/CD pipelines facilitate
this scalability by enabling automatic deployment of
additional resources, such as virtual machines or
containers, based on traffic patterns or service
requirements. Bl tools, on the other hand, provide
insights into resource utilization and performance
metrics, allowing telecom companies to adjust their
infrastructure in real-time to maintain performance
levels (Elfatih, et al., 2022, Ranganath, S. (2022).

The research also highlights the importance of
proactive monitoring and data analytics during cloud
migration. BI tools play a critical role in providing
real-time insights into  migration  progress,
highlighting potential issues or risks before they
escalate into major problems. With the help of data-
driven insights, telecom companies can fine-tune their
migration strategies and identify areas where
improvements can be made, such as optimizing
resource allocation, improving system configurations,
or enhancing service delivery (Chasioti, 2019, Trigo,
Varajdo & Sousa, 2022). The integration of Bl tools
into the cloud migration process ensures that telecom
companies have access to the necessary information to
make data-driven decisions and take corrective actions
when needed, ultimately ensuring the success of the
migration.

Overall, the key findings of this study indicate that
integrating CI/CD pipelines and Bl tools into cloud
migration processes offers numerous benefits for
telecom companies. These technologies enhance the
efficiency and scalability of migration, streamline
deployment, and ensure that migration is aligned with
sector-specific regulatory and operational needs.
While challenges such as data volume, legacy system
integration, and real-time data processing remain, the
combination of CI/CD pipelines and BI tools provides
a powerful solution for overcoming these hurdles
(Alliance, 2021, Daugherty & Wilson, 2022). By
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automating key aspects of cloud migration and
utilizing data-driven insights, telecom companies can
achieve smoother, faster, and more reliable
migrations, positioning themselves to take full
advantage of the benefits offered by cloud
technologies.

2.5. Discussion

The findings from this study on CI/CD pipelines and
Bl tools for automating cloud migration in telecom
core networks offer valuable implications for telecom
operators looking to enhance their cloud migration
strategies. The integration of CI/CD pipelines and Bl
tools presents telecom companies with significant
opportunities to streamline their migration processes,
reduce deployment time, and improve the overall
success rate of cloud migrations. By adopting CI/CD
pipelines, telecom operators can automate many
aspects of the software deployment process, ensuring
that updates and changes are seamlessly integrated
into the cloud infrastructure without manual
intervention (Loen, 2017, Waschke, 2015). This is
particularly crucial for telecom operators, where
network reliability and uptime are critical to customer
satisfaction and operational efficiency.

Furthermore, the integration of BI tools allows
telecom operators to make data-driven decisions
throughout the migration process. The ability to
monitor and analyze real-time data ensures that
potential problems can be identified and addressed
early, minimizing disruptions during migration. The
key benefit of BI tools lies in their capacity to offer
insights into migration progress, resource utilization,
and overall performance, enabling telecom operators
to make informed adjustments to their strategies
(Maciocco & Sunay, 2020, Pino Martinez, 2021). In a
sector where network performance is paramount, these
data-driven insights significantly enhance the cloud
migration process, ensuring that it is completed in a
timely and efficient manner while meeting the
required performance standards.

Comparing the telecom sector with the financial sector
reveals both commonalities and differences in the
challenges they face during cloud migration. Both
sectors handle large volumes of data and must ensure
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the security, privacy, and integrity of that data during
migration. However, the telecom industry faces
unique challenges, such as managing real-time data
traffic, ensuring network availability, and dealing with
legacy systems. Telecom operators must be
particularly cautious of network disruptions and
service outages during cloud migration, as these can
have serious financial and reputational consequences
(Heiskari, 2022, Manocha, 2021, Rac & Brorsson,
2021). On the other hand, the financial sector is more
heavily regulated, and its migration processes must
prioritize compliance with regulatory standards such
as GDPR or PCI DSS. Financial institutions must
ensure that customer data is fully protected during
migration, which can require additional security
measures and legal considerations.

Despite the challenges, there are several best practices
for leveraging CI/CD and BI tools in cloud migration
projects within the telecom sector. One key best
practice is to begin the migration process with a clear,
well-defined strategy that outlines the goals,
objectives, and timeline for migration. This ensures
that telecom companies stay on track and can measure
progress effectively. Another best practice is to adopt
an incremental approach to cloud migration (Okwuibe,
et ail., 2020, Taleb, et al., 2017, Usman, et al., 2022).
Rather than attempting to migrate the entire network
at once, telecom operators should migrate smaller,
non-critical components first, using CI/CD pipelines
to deploy and test them incrementally. This approach
allows for easier identification of potential issues and
ensures that the core services continue to function
smoothly throughout the process.

Using BI tools effectively is also a key best practice.
Telecom operators should leverage Bl tools not only
for monitoring migration progress but also for
optimizing the cloud infrastructure. By continuously
analyzing data, operators can identify patterns, track
resource utilization, and determine the areas that need
further optimization. This proactive approach ensures
that the migration process is aligned with operational
and performance objectives, ultimately reducing
downtime and minimizing the risks associated with the
migration process (Mfula, YI4-Jd&ski & Nurminen,
2021, Sabella, et al., 2019). It is also important for
telecom operators to maintain flexibility and adapt
their strategies as needed, as cloud migrations are
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often complex and require ongoing adjustments based
on real-time insights provided by BI tools.

Overcoming the challenges in real-time data migration
and legacy system integration is critical to the success
of cloud migration projects. Real-time data processing
is essential for telecom operators, who rely on constant
network traffic and data flow to maintain service
quality. Cloud migration must ensure that this data
flow is uninterrupted, even as parts of the network are
moved to the cloud. To address this challenge, telecom
operators should consider adopting hybrid cloud
solutions, which allow them to migrate in stages while
maintaining real-time processing capabilities on-
premise (Raj, Vanga & Chaudhary, 2022). By
implementing a hybrid solution, telecom operators can
mitigate the risk of service disruptions during
migration, as critical real-time data can continue to be
processed on existing infrastructure until the migration
is complete.

Legacy system integration is another significant
challenge in telecom cloud migration. Telecom
operators often rely on complex legacy systems, which
may not be easily compatible with modern cloud-
based infrastructures. To overcome this challenge,
telecom  companies  should  prioritize  the
modernization of legacy systems before initiating full-
scale cloud migration. This may involve updating or
replacing outdated software, hardware, and network
components that are no longer capable of supporting
modern cloud environments (Abbas & Nicola, 2018,
Stamou, et al., 2021). Additionally, telecom
companies can benefit from working with cloud
providers and third-party consultants who specialize in
legacy system integration. These experts can offer
guidance on how to gradually replace or integrate
legacy systems with cloud infrastructure, ensuring that
the migration process is smooth and that the new
system can support both legacy and cloud-based
components during the transition.

Furthermore, telecom operators must pay careful
attention to the need for security and compliance
throughout the migration process. Telecom companies
often store sensitive customer data, which requires
strict regulatory compliance during cloud migration.
Adopting security best practices such as data

ICONIC RESEARCH AND ENGINEERING JOURNALS 333



© APR 2022 | IRE Journals | Volume 5 Issue 10 | ISSN: 2456-8880

encryption, secure access controls, and compliance
monitoring is essential to prevent breaches and ensure
that the migration meets industry regulations (Oladoja,
2020, Wojciechowski, et al., 2021). The use of CI/CD
pipelines and Bl tools can help to ensure that security
measures are continuously applied, monitored, and
updated during migration, offering greater control
over data protection.

In conclusion, the integration of CI/CD pipelines and
Bl tools in telecom cloud migration is a powerful
solution for overcoming many of the challenges that
telecom operators face during the migration process.
While challenges such as real-time data migration,
legacy system integration, and compliance remain,
adopting best practices such as incremental migration,
hybrid solutions, and continuous monitoring can help
mitigate these risks (Oladoja, 2020, Tyagi, 2021).
Telecom operators must also remain flexible and adapt
their strategies based on real-time insights provided by
Bl tools to ensure the smooth, efficient, and secure
migration of their core networks to the cloud. As the
telecom industry continues to embrace cloud
technologies, the use of automation tools such as
CI/CD pipelines and Bl tools will become increasingly
critical for achieving operational efficiency,
scalability, and high network performance.

2.6. Conclusion

In conclusion, the study highlights the critical role that
CI/CD pipelines and BI tools play in automating the
cloud migration process within telecom core networks.
The integration of these technologies significantly
enhances the efficiency, scalability, and decision-
making capabilities during cloud migration. The
findings demonstrate that CI/CD pipelines offer an
effective means of automating the deployment
process, reducing manual interventions, and ensuring
smoother updates and continuous integration into
cloud infrastructures. Bl tools, on the other hand,
provide valuable insights that allow telecom operators
to monitor progress, optimize resources, and make
informed decisions based on real-time data,
minimizing downtime and operational disruptions.

The relevance of the conceptual framework developed
in this study is particularly valuable for telecom
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companies seeking to adopt cloud migration strategies.
By combining CI/CD pipelines with Bl tools, telecom
operators can streamline their cloud migration
processes while addressing sector-specific challenges
such as data volume, legacy system integration, and
real-time data processing. The framework provides a
systematic approach to leveraging automation tools
that can overcome the complexities of migrating core
networks to the cloud, which is crucial for maintaining
competitive advantage and ensuring the continuous
delivery of high-quality services.

Moving forward, telecom operators are encouraged to
adopt best practices such as incremental migration,
hybrid solutions, and continuous monitoring to ensure
a smooth transition to the cloud. Emphasizing the
importance of aligning migration strategies with
operational and regulatory requirements, this study
recommends that operators work closely with cloud
providers and consultants specializing in legacy
system integration to address specific challenges.
Furthermore, the study calls for ongoing investment in
cloud-native technologies, security measures, and
compliance protocols to safeguard sensitive data and
ensure that cloud migration projects meet industry
standards.

Future research opportunities lie in exploring further
applications of CI/CD and BI tools in other sectors, as
well as examining the long-term impacts of cloud
migration on telecom network performance and
service delivery. Investigating the evolving landscape
of cloud technologies and how emerging tools can
further enhance automation and scalability in telecom
operations will be essential for shaping the next
generation of cloud migration strategies. Additionally,
research into the challenges and solutions for real-time
data migration and legacy system compatibility will
continue to be a critical area of focus as telecom
networks increasingly rely on cloud-based
infrastructures.
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