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ABSTRACT: Migrating legacy systems to the cloud is a complex and strategic process that many organizations
undertake to achieve greater efficiency, scalability, and cost savings. However, this transition comes with its own
set of challenges, such as compatibility issues, data migration complexities, and resistance to change within the
organization. This paper explores the challenges involved in legacy system migration to the cloud, outlines best
practices for a successful transition, and highlights methodologies to streamline the process. Through a review of
existing literature and case studies, the paper provides a comprehensive overview of how organizations can mitigate
common risks and optimize the benefits of cloud migration.
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I. INTRODUCTION

Cloud computing has transformed the way businesses operate by offering flexible, scalable, and cost-efficient
solutions. As organizations move toward cloud adoption, migrating legacy systems to the cloud has become an
essential part of their digital transformation strategy. Legacy systems, often built on outdated technologies, can be
expensive to maintain and limit the ability to scale, innovate, and integrate with modern technologies. However,
migrating these systems is not without challenges, such as data integrity issues, security concerns, and high
transition costs. Understanding these challenges and adopting best practices is crucial for ensuring a successful
migration.

Il. LITERATURE REVIEW

A significant body of research has explored the various facets of migrating legacy systems to the cloud. According
to Garrison et al. (2019), the complexity of legacy systems, which include proprietary software, outdated hardware,
and specialized interfaces, complicates the migration process. Furthermore, Smith et al. (2020) emphasize the
importance of assessing the compatibility of legacy applications with cloud infrastructure before beginning
migration. In contrast, Johnson and Zhang (2018) highlight how data migration issues—such as data format
mismatches, data corruption, and data loss—are among the top challenges organizations face. Best practices
identified by studies include conducting a thorough assessment, choosing the right cloud provider, and ensuring a
comprehensive testing phase post-migration (Lee & Sun, 2021).

Additionally, the cloud migration framework proposed by Jansen et al. (2022) suggests that proper planning and
strategy development, including risk management, change management, and resource allocation, are vital for
overcoming migration challenges.

I1l. METHODOLOGY
This study adopts a qualitative approach, reviewing case studies, academic papers, and industry reports to gather
insights on cloud migration best practices. The research also includes a survey of organizations that have recently

migrated their legacy systems to the cloud, focusing on their experiences, challenges, and strategies employed. Data
is analyzed to identify common issues and solutions.
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TABLE 1: Common Challenges in Legacy System Migration

Challenge Description Impact on Migration
Data Migration Issues
Integration with Modern Systems

IJCTEC® 2024 |  An1SO 9001:2008 Certified Journal | 9418



http://www.ijctece.com/

International Journal of Computer Technology and Electronics Communication (IJCTEC)

| ISSN: 2320-0081 | www.ijctece.com | A Peer-Reviewed, Refereed, a Bimonthly Journal|

|| Volume 7, Issue 5, September —October 2024 ||

DOI: 10.15680/1IJCTECE.2024.0705001

Misalignment of data formats, corruption
Difficulty integrating legacy systems with new cloud technologies
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Increased risk of data loss or inconsistency
Compatibility issues and operational downtime

Securitygoncerns Protecting sensitive data during
migration

Skill Gaps Lack of in-house cloud migration expertise
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Data breaches, loss of intellectual property
Delays, increased costs, andreliance on external consultants
Resistance to Change
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Organizational reluctance to adopt cloud solutions
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Slow adoption, delayed benefits realization

1. Complexity of Legacy Architecture
e Description: Legacy systems often have monolithic, tightly coupled architectures with
undocumented dependencies.
e Challenges:
o Difficult to isolate components for migration
o Hard to understand system behavior and data flow
o Increased risk of breaking functionality

2. Lack of Documentation
o Description: Many legacy systems were built decades ago with little or outdated documentation.
e Challenges:
o Hard for new developers to understand system logic
o Delays inanalysis and re-engineering
o Increases reliance on a shrinking pool of legacy-skilled staff

3. Integration with Other Systems
e Description: Legacy systems are often tightly integrated with other internal or third-party systems.
e Challenges:
o Integration points may not be compatible with modern systems
o Requires custom adapters or middleware
o Data synchronization during migration is complex

4. Data Migration and Quality Issues
e Description: Legacy systems may have inconsistent, redundant, or incomplete data.
e Challenges:
o Data cleansing and transformation required
o Potential data loss or corruption
o Matching legacy data formats with modern schemas

5. Downtime and Business Continuity Risks
e  Description: Downtime during migration can disrupt critical business operations.
e Challenges:
o Need for careful scheduling, often during off-hours
o Real-time synchronization may be necessary for zero-downtime
o Rollback plans are complex
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FIGURE 1: Cloud Migration Strategy Framework

IV. CONCLUSION

Migrating legacy systems to the cloud is a challenging yet necessary process for businesses seeking to modernize
their IT infrastructure. The challenges involved, such as data migration issues, integration complexities, and
security risks, require careful planning and execution. By adhering to best practices, such as conducting a thorough
assessment, selecting the right cloud provider, and ensuring proper testing, organizations can minimize the risks
associated with migration. Moreover, a strong change management strategy and upskilling the workforce can
facilitate smoother transitions. As organizations continue to embrace cloud technologies, further research is needed
to develop more effective tools and strategies for legacy system migration.
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