Modernization of Technology and Systems

The Challenges and Benefits of Replacing Legacy Systems

Peter MacMillan

School of Cybersecurity, Old Dominion University

IDS 300W: Interdisciplinary Research Process and Theory

Dr. Patricia Oliver

August 3, 2023



Modernization of Technology and Systems 2

Abstract

This interdisciplinary research topic investigates the challenges and benefits associated with
replacing legacy systems in various industries. Legacy systems are outdated computer systems or
software applications that have been in use for a significant period of time. Over time, these
systems become inefficient, costly to maintain, and may lack compatibility with modern
technologies. This research project aims to explore the reasons behind the replacement of legacy
systems, the challenges involved in the process, and the potential benefits organizations can
achieve by implementing modern alternatives. By combining insights from computer science,
business management, and sociology, this interdisciplinary study provides a comprehensive
understanding of the impact and importance of transitioning from legacy systems to

contemporary solutions.
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Legacy systems, also known as heritage systems, refer to outdated technologies,
software, or infrastructure that have been in use for an extended period. These systems were once
considered innovative, but advancements in technology have rendered them inefficient and
inadequate for meeting current business needs. The replacement of legacy systems is an
increasingly widespread practice across various industries due to the numerous challenges and
limitations posed by these outdated systems. Recognizing the complexity of replacing legacy
systems, organizations are turning to an interdisciplinary research approach to tackle the
challenge comprehensively. This innovative methodology unites the knowledge and expertise of
diverse fields, emphasizing computer science, business management, and sociology as the
driving forces behind effective change. Computer science, as the vanguard of technological
innovation, provides invaluable insights into the technical aspects of system replacement.
However, successful technology adoption extends beyond the realms of coding and hardware.
Enter the realm of business management, where experts employ meticulous planning, financial
analysis, and risk assessment to navigate the intricate waters of change management. Beyond
technology and business, sociology offers a human-centric perspective crucial to the adoption
and adaptation of new systems. Understanding how employees and end-users perceive the shift,
their attitudes towards change, and their level of engagement can make or break the success of

any replacement endeavor.

The replacement of legacy systems is a complex and critical undertaking in today's
rapidly evolving technological landscape. To address the multifaceted challenges and intricacies
of such a process, adopting an interdisciplinary research approach is paramount. Drawing
insights from diverse fields such as computer science, business management, and sociology

offers a comprehensive understanding of the multifaceted dimensions involved in legacy system
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replacement. Computer science provides the technical expertise required to assess and implement
alternative solutions, while business management offers insights into the financial implications
and strategic considerations. Additionally, sociology brings a human-centric perspective,
illuminating the impact of change on individuals and organizational behavior. By amalgamating
these disciplines, researchers and practitioners can devise holistic and adaptive strategies to
navigate the complexities of legacy system replacement, fostering successful and sustainable

transformations.

When considering the idea of replacing legacy systems as a whole, computer science and
subsequent branches have to be explored and researched as well. Computer science provides a
plethora of reasoning behind the implementation of legacy systems when they were in their
infancy. Now, computer science and cybersecurity show how legacy systems can soon become a
burden for society and display the need for upgrades within society, in both the private and
public sectors. “They argue that the study of legacy systems has tended to be biased towards a
software engineering perspective, concentrating primarily on technical properties. They state that
“a legacy system is made up of technical components and social factors (such as software,
people, skills, business processes) which no longer meet the needs of the business environment”
(Brooke & Ramage, 2001, p365). This interpretation suggests that personal agendas could be
considered as a roadblock removing legacy systems” (Irani et al, 2023, Vol 40, Issue 1). The
computer science field plays a critical role in the replacement of legacy systems, addressing the
challenges and complexities involved in this process. Legacy systems, often outdated and
difficult to maintain, hinder business efficiency and innovation. “Many old systems are very
difficult to upgrade or replace, because they are mission-critical and handle important business

processes. Such systems contain outdated hardware, which reduces the firm's ability to re-
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architect IT systems according to digital operating models and commit to transformation
successfully” (Cao & lansiti, 2022, p. 5). Computer scientists utilize various methodologies, such
as reverse engineering, system analysis, and software migration, to understand legacy systems
thoroughly. They must ensure seamless data transfer and compatibility with modern
technologies. Furthermore, the application of advanced algorithms and artificial intelligence
assists in automating migration tasks, reducing human effort and minimizing errors. Computer
scientists collaborate with software engineers and project managers to strategize, plan, and
execute the migration process effectively, ensuring that the replacement systems are not only

more efficient and scalable but also user-friendly and sustainable for the long term.

In the rapidly evolving landscape of technology, the replacement of legacy systems has
become an inevitable necessity for businesses and organizations to remain competitive and
efficient. However, as we embrace new and advanced technologies, the importance of
cybersecurity cannot be overstated. Cybersecurity expertise is also vital during the transition to
safeguard data integrity and prevent potential vulnerabilities. “The methodology would allow
mapping of expected SPD requirements from an integrator's perspective and thus streamline loT-
based subsystem integration. Especially considering the advent of IoT systems, which offer a
varied spectrum of capabilities but are still relatively insecure and unreliable (when compared to
legacy systems), such V&V methods will greatly reduce the costs and secure operations of the
integrated military ICT systems” (Pradhan & Noll, 2020, pg. 20). Legacy systems, often outdated
and vulnerable, pose significant risks when replaced without careful consideration of security
measures. Cybersecurity acts as a protective shield against the rising tide of cyber threats,
safeguarding sensitive data, intellectual property, and critical infrastructure. By integrating robust

cybersecurity protocols during the transition to modern systems, organizations can ensure that
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their digital assets remain secure and impervious to potential breaches, thereby fortifying their

overall resilience in the face of an ever-evolving cyber landscape.

The business management surrounding the replacement of legacy systems is a critical and
complex endeavor that demands careful planning and execution. Legacy systems, while once
efficient, often become outdated and hinder the organization's ability to adapt to modern
technological advancements and evolving business needs. “The viability of carry on as a solution
for an indefinite period also seems questionable for a business-critical system. Additionally, it is
highly likely that even a very stable old system will need some form of remediation at some
point” (Crotty & Horrocks, 2017, p. 176). To successfully navigate this transition, businesses
must conduct a comprehensive assessment of their current systems, identifying shortcomings and
opportunities for improvement. This phenomenon is not just happening in North America, but all
over the world. The UK has also had ideas to enact a legacy replacement program, however
companies and other groups are weighing the risks and possible loss of productivity as a result of
such a program. “Despite the recognition of their potential for project and process benefits, there
is little evidence for the systematic adoption and application of systematic and rigorous
requirements methods to application development projects in the public sector ... Legacy
replacement projects are in danger of shortcutting the business requirements process in favor of
minimizing both project timeline risks and risks resulting from potential business process
changes” (Alexandrova, 2012). A well-defined strategy, including cost-benefit analysis and risk
assessment, is essential to justify the investment in new systems and gain stakeholder buy-in.
Moreover, proper project management is crucial in overseeing the migration process, ensuring
minimal disruptions to daily operations, and providing necessary training to employees to use the

new systems effectively. Throughout the entire process, open communication and collaboration
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among IT teams, department heads, and key stakeholders are vital to ensure a seamless and

successful replacement that fosters innovation and efficiency within the organization.

Organizations' approaches to the idea of legacy system replacement are influenced by
their sociology and ideology. Sociologically, larger, and more traditional organizations tend to
exhibit a cautious stance towards replacing legacy systems. They often have a well-established
hierarchical structure and a deeply ingrained culture, which can resist rapid changes. In contrast,
smaller, agile organizations are often more open to adopting innovative technologies and readily
embrace the idea of system modernization to maintain their competitive edge. Ideologically,
conservative organizations prioritize stability and risk aversion, fearing potential disruptions
caused by the replacement process. They might lean towards maintaining the status quo to avoid
potential drawbacks that come with adopting modern technologies. Many school systems neglect
to instruct students about legacy systems and outdated technologies, which can be a significant
oversight. Understanding these older technologies is crucial, as they underpin many current
systems and provide valuable historical context for the evolution of modern technology.
“Software engineering is a relatively young discipline, so historical topics are rarely the focus of
our education efforts. Information technology is evolving at a rapid rate, and employers,
practitioners, and educators find themselves in a race to keep up with advancements in the field”
(McAllister, 2011). Fostering knowledge about legacy systems can better equip students to
address challenges and make informed decisions in the rapidly changing digital landscape. On
the other hand, progressive organizations view legacy system replacement as an opportunity for
growth and evolution. They see the potential for improved efficiency, enhanced customer
experiences, and streamlined operations through embracing modern solutions. Ultimately, the

approach to legacy system replacement reflects not only an organization's technical needs but
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also its underlying values, culture, and strategic vision. Whether they choose to tread carefully or
boldly embrace change, organizations must carefully assess their sociology and ideology to make

the best decision for their long-term success.

The computer science and cybersecurity disciplines are at the forefront of legacy system
replacement efforts. Computer scientists assess the technical feasibility of transitioning from
legacy systems to modern platforms. They analyze the integration challenges, data migration
complexities, and potential disruptions during the replacement process. Simultaneously,
cybersecurity experts identify vulnerabilities in legacy systems that could lead to data breaches
or system compromises. Their insights are instrumental in designing robust security measures for
the new systems. Both cybersecurity and sociological aspects converge on the importance of
ensuring a seamless and secure user experience during the transition. Integrating robust security
measures while addressing user concerns promotes confidence in the new systems. Business
management plays a leading role in the legacy system replacement process. Executives and
managers must carefully evaluate the cost-benefit analysis of transitioning to modern systems.
They consider factors such as budget constraints, return on investment, and the potential impact
on operational efficiency. Business analysts also collaborate with computer scientists to align
technical capabilities with the organization's strategic goals, ensuring that the new systems meet
the specific needs of the business. The success of any system implementation hinges on user
adoption and acceptance. Business management and ideology intersect in the need for strategic
decision-making. The organizational values and beliefs influence the direction of the
replacement project, aligning it with the broader vision of the organization. Sociological insights
help understand the human factors involved in legacy system replacement. Sociologists study

user behaviors, preferences, and resistance to change. By identifying potential barriers to
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adoption, they aid in designing effective change management strategies that mitigate resistance
and foster a smooth transition for employees. Ideology and organizational culture significantly
impact legacy system replacement. Certain organizations may prioritize innovation and embrace
change, making them more receptive to system upgrades. In contrast, others might adhere to
established practices and resist change, making the replacement process more challenging.
Understanding the ideological dynamics and organizational culture is vital for tailoring the
transition approach and gaining stakeholder buy-in. The technical feasibility of the replacement,
evaluated by computer scientists, must also consider the sociological implications.
Understanding user needs and behaviors helps design user-friendly systems that increase the

chances of successful adoption.

The replacement of legacy systems is a significant undertaking that organizations across
industries are facing due to the limitations and challenges posed by outdated technologies. This
interdisciplinary research topic explored the reasons behind legacy system replacement, the
challenges associated with the process, and the benefits organizations can achieve by adopting
modern alternatives. By understanding the technical, business, and social aspects of legacy
system replacement, organizations can make informed decisions to improve their operational

efficiency, reduce costs, and stay competitive in the rapidly evolving technological landscape.
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