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Abstract- Migration of large IT projects becomes complex, especially where a large number of software assets are involved. IT 

migration is essential to integrate legacy systems with new systems, and when large firms are acquired by another firm. A structured 

methodology is needed for seamless integration. This paper provides a literature review of different models used for IT migration, and 

recommends a model that can be used in complex case scenarios. 

 

Index Terms- IT migration, systems integration, legacy migration, migration models 

 

 

1. INTRODUCTION 

T migration projects in the manufacturing industry involve not only databases and application migration but IT infrastructures 

systems. Typically, when a large firm is acquired or merges with another, then migration involves full IT infrastructure and 

supporting structures of process control, quality systems, VoIP systems, manufacturing systems and many other critical data and 

information systems (Cohen, 2009). As an example, when Ford and Jaguar Land Rover – JLR merged the IT managers realized that 

both firms had decades of international experience and proven systems, and these could not be set aside. Unless a systematic 

framework and method is adopted, the process of migration can become a nightmare. This paper reviews different methods available 

for migration and examines how these methods can be integrated to form a common framework for migration. A model has been 

created with inputs from various models that can be used to address the risks and opportunities for the problems identified.  

 

1.1 The need to Migrate IT projects 

 

In today’s business environment, mergers and acquisitions have become a reality and worth hundreds of millions of pounds. Unless 

the IT systems of these firms are migrated to a common system, the business will not be to exchange data, speak with each other, 

cannot use each other’s synergies and would become silos of information. IT systems would have the real intellectual capital of the 

firms and information about clients, bank, financial and operational data, employee database, product database, stores and inventories, 

production systems and many other areas (Cohen, 2009). With migration, information from one firm can be moved to the IT system of 

another firm or in some cases, a middleware is used that connect the applications from one company to another. Some firms may even 

have ERP systems from different vendors such as SAP, BAAN and JD Edwards and data has to be integrated from one system to 

another. Hence, migration ensures business continuity and that the intellectual property is not lost after a merger (Ulkuniemi, 2002). 

 

1.2. About migration in the case of acquisitions and mergers 

 

A review of the literature on migration, by the author of this paper shows that in the case of mergers and acquisitions, there would be 

at least two entities one is the acquiring firm called the acquirer and the other is the target firm. These firms would have been 

functioning independently for a number of years and have their own IT systems. Two scenarios for migration, Scenario 1 and Scenario 

2 are given as follows. 

 

The following two scenarios arise in migration: 

 

 Scenario 1: The firm for whom migration has to be done has a number of standalone legacy applications that are being used 

by different departments and which have not been integrated before. This is the worst possible scenario and vetting out the 

data, analyzing the systems can take a few months besides requiring a number of skilled resources. 

 

I 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 7, July 2016      757 

ISSN 2250-3153   

www.ijsrp.org 

 Scenario 2: The firm already has an integrated ERP system and in this case the merging and integration can be done with the 

least expense and time. 

 

The author of this paper would take the perspective that migration of large projects is best done with a project management approach. 

A large migration project would have a number of milestones, deliverables, stakeholders and resources. Resources include the system 

engineers, end users from departments such as manufacturing or marketing, etc. and the appropriate hardware and software. By 

adopting a project management perspective, it is possible to act within the time and cost constraints. 

 

2.2. Information that is Migrated 

 

The term migration and integration refer to specific applications in the migration scenarios that have to be migrated. There are a 

number of operating systems with different architectures for the applications. These applications would be coded in different 

languages and they would have different user interfaces and different types of datasets. Following figure shows some of the assets that 

can be migrated. 

 

 
 

Figure 2.4 Assets that can be migrated (Wu, 2007) 

 

A migration exercise can involve one or more of the more activities that are indicated in the above figure. When migration is done at 

the database level or at the operating system and the architecture level, then the cost and schedule is more. When it is to be done at the 

user interface level or at the language and code level, then the efforts are lesser. 

 

 

2. LITERATURE REVIEW – MIGRATION METHODOLOGIES AND FRAMEWORKS 

 

The literature review would attempt to cover the areas that are illustrated in the above figure. This type of literature review would 

ensure that the current business process and strategy are analyzed along with a selection of the strategy and architecture. Migration 

would also involve a change management approach and this should be evident in the review. In the next sections, some popular 

methodologies and frameworks are briefly discussed. A critique is provided for each method and the decision of either Recommended 

or Not Recommended is given. In some cases, a decision of Partly Recommended is also suggested. 

 

Migration methodologies and frameworks would depend on the extent of migration to be done. It should also be noted that migration 

is not related to only technology issues but a change management approach has to be adopted and there are issues related to HR, 
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process management and strategic management. Migration can be regarded as an opportunity to improve both the organization 

processes (Teppe, 2009). The following figure illustrates the process model for migration. 

 

 

 
 

Figure 2.1. Process model for migration (Krell, 2005) 

 

 

2.1. Types of Migration 

 

Some common types of migration are: 

 

Complete Migration: In this type, all the assets are migrated and intermediate validation of the business rules is not allowed. The 

strategy is risk prone and prior evaluation is not possible. 

 

Iterative Migration: Migration is done as per the modules and components required and thus there is greater control over costs and 

time. However, the application has to be well organized as per modules. 

 

Limited Migration: Only one component is selected and migrated. The component may also be improved and upgraded as per 

requirement. 

 

Vertical Migration: Migration is done by replacing each tier of application through all the tiers. However, the method is possible when 

each tier of the application is isolated and would have a minimal impact on the system. 

 

Horizontal Migration: An entire tier is migrated without migrating other tiers. This is possible where applications have large quantities 

of servers, shared code and complex middle tiers 

 

2.2. SDM/ PPM methodology at Ford and JLR 

 

Ford and JLR have developed an integrated solution that combines two discrete models, project management methodology to the 

solution delivery model called the SDM/ PPM model. These two models are discrete and different but they are integrated so that 

project management techniques do not remain a theory but also tell the project manager as to what has to be done. (One IT PPM 

Team, 2004). 
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Figure 2.2. SDM/ PPM Model at Ford (One IT PPM Team, 2004) 

 

 

Critique: This method has to be strictly monitored by ensuring that software improvement and upgrades do not creep into the project. 

Overall, it can be combined with the six-sigma method and other methods for migrating manufacturing projects. Recommended. 

 

 

2.3. Prince 2 Model 

 

Projects IN Controlled Environments method allows project management as per a defined framework. The method specifies the 

procedures used to carry out coordination between activities and people involved in the project. It helps to carry out the project design 

and supervision and offers contingencies for making changes if required. Each process would have important inputs and outputs with a 

number of activities required to carry them out. The method allows for the control and management of resources efficiently 

(Udechukwu, 2007). 

 

Critique: The model is commendable when the framework is clearly defined and scope creep is reduced. However, in large migration 

projects, unknown variables are a reality and hence the model is inappropriate. Not Recommended. 

 

 

2.4. Six Sigma Model 

 

The methodology attempts to align problem solvers to Customer needs and Business Goals driven from the top, improves business 

measurements and competitiveness. It is a step-by-step approach to reducing variation, increasing quality, customer satisfaction, and, 

in time, market share. The methodology is based on six phases termed as DMAIC that stands for Define, measure, analyze, improve 

and control. There are twelve steps that make up the phases and each phase has a set of steps that have to run sequentially. 

 

Critique: The method is best used along with RUP or the SDM/ PPM method. It is most appropriate for manufacturing environment 

where rejections and rework become very expensive. Recommended. 

 

 

2.5. Waterfall Method 

 

The method is used mainly for development projects where each step flows like a waterfall. There are different steps such as 

requirements, design, implementation, verification and maintenance. It was used in the manufacturing and construction industry and 

requires that each step must be perfected before the next one can commence. A very high reliability can be achieved with this method 

(McConnell, 2006). 
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Critique: In large IT migration projects, unknown variables and factors emerge and must be accommodated in the project plan. 

Waterfall does not all rectification and modification of previous steps. Hence, this model is not suitable. Not Recommended. 

 

2.6. Agile Method 

 

Agile methodology is uses elements of iterative development and cooperation with cross-functional teams. When the teams are highly 

motivated, well adapted with high teamwork and accountability, then the method can be used. The method believes in creating small 

functional units that can be developed quickly (Cohen, 2004). 

 

Critique: While the method is highly flexible and allows for quick development, it cannot be used for the whole project since 

integration would be a major problem. It can be used for small modules and functionalities of the system. Recommended Partly. 

 

2.7. Iterative Method 

 

The iterative method is the base methodology and framework from which some other models such as RUP and agile have been 

developed. The method is cyclic in structure and starts with the initial planning and ending in the final deployment. The method 

allows teams members to learn from past mistakes and then develop more mature processes (Fujita, 2003). 

 

Critique: The method while allowing teams to learn and develop skills cannot be considered for migration projects that are constrained 

by time and budget. Hence this method is considered more as a guiding philosophy rather than as the main framework. Recommended 

Partly. 

 

2.8. SCRUM Method 

 

SCRUM is used in smaller software development process when targets are clearly defined and the variables are controlled. In such 

cases, different phases of the project would overlap and small teams would handle each phases, guiding and handholding till the next 

phase takes shape (Fujita, 2003). 

 

Critique: The method cannot be used for large complex IT migration projects since the deliverables are many and variables often 

uncontrolled. Not Recommended.  

 

2.9. RUP Method 

 

The Rational Unified Process was introduced by IBM for the software industry where iterative development of software was. 

Different elements in the methodology will be selected by the project teams as per their requirements. There are different phases in the 

framework and they are inception, elaboration, construction and transition (Fujita, 2003). 

 

Critique: The method has been adopted in the methodology adopted by Ford and JLR. Recommended. 

 

 

2.10. Six Step Migration Methodology 

 

The migration process is typically run as a project management with a structured set of steps. Following figure, show the 

recommended six step process (Harriman, 2004). 

 

 
 

Figure 2.3. Six Step Migration methodology (Harriman. 2004) 

 

 

Critique: The method is best used when migration is to be done at the application level. It can be used for 

migration of applications such as SCM, Finance, and HRM. Recommended Partly. 
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2.11. SOA and Migration for Cost and Time Constraints 

 

The author of this paper comments after an extensive literature review about the emergence of SOA as the best method to control costs 

and budgets. SOA is an architectural pattern that says that computational units such as system modules should be loosely coupled 

through their service interfaces for delivering the desired functionality. Following figure shows the typical SOA interactions. 

 

 
 

Figure 2.4. Typical SOA Interactions (Peng, 2008) 

 

A review of the literature by the author of this paper shows that the services can be based on any platforms such as Corba, Jini, Web 

Services, and Mainframes and so on. With the introduction of enterprise application integration tools, firms have addressed the 

challenges of migration extremely well. Vendors such as webMethods, Tibco, and SeeBeyond provide enterprise application 

integration - EAI tools that can connect packaged applications and custom applications across the enterprise using either a single bus 

or a hub for all kinds of integration needs. The challenge for migration to be effective is that down to the tables and row levels, the 

system should know where to write what data. With SOA, for example, an employee information service with operations such as 

getContactDetails, getPersonalDetails, or searchEmployeeByLastName can act as a single source for employee related data 

(Aversano, 2001). Following figure shows the functional layer concepts in SOA. 

 

 
 

Figure 2.5. Functional layers in SOA (Portier, 2007) 

 

 

As seen in the above figure, the SOA would have a number of functional layers. The legacy system to be migrated and the new 

application to which migration takes place can be placed in different layers. The two systems can be connected by middleware or 
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service components and help users from both systems to retrieve data. SOA is more cost effective both in terms of time and money 

and it can be considered as a suitable alternative for enterprise integration. 

 

2.1. Six Step Migration Methodology 

 

The migration process can be split into six steps and these are briefly explained as below: Step 1- Application assessment: The 

application and the modules to be migrated is assessed for total cost of ownership, cost to benefit ratio, if migrating and carrying 

forward the module would be useful or no. The following questions have to be answered in this step. 

  

 
 

This stage becomes very important as the complexities, costs and time required for the migration can be estimated. With these factors 

known, the efforts estimation becomes more accurate and hence the management can then decide whether to accept the cost and time 

required for the migration or to consider alternatives. 

 

Step 2 - Application preparation: The second step is to prepare the application for migration. Some initial conditions have to be met 

before the migration starts and these are:  

  

 
 

 

Step 3 - Application migration: Migration commences in this step and done by using migration tools. By using such tools, overwriting, 

code replacement and other actions are done automatically. For areas where the code was not migrated automatically, manual 

intervention has to be done. Migration tools have some advantages as given below: 
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A migration status report is usually generated to show where the code has not been updated automatically. 

 

Step 4 - Post Migration Changes: In this step, code that has not been automatically updated is migrated manually. In some cases, 

manual rewriting of code is required to meet new objectives of the migration exercise and this effort can be substantial.  

 

Step 5 - Application Testing: The migrated application is subjected to severe tests such as functional testing, load, volume and stress 

testing and other types of testing are carried out to ensure that the migrated application would perform as required. If required 

enhancements and upgrades can be suggested. 

 

Step 6- Post Migration Support: Issues that arise when new application is used for some time are sorted out by the support team. There 

may be some bugs, errors, upgrades and other factor that have to be sorted out. 

 

 

3. CRITICAL ANALYSIS AND DISCUSSIONS 

In the previous chapter, a number of methods have been presented along with the justified comments of Recommended, Not 

Recommended and Partly Recommended. Methods that are not recommended are ignored in this chapter. The recommended methods 

are SDM/ PPM methodology at Ford and JLR; Six Sigma and Rational Unified Process. Methods that are Partly Recommended are 

Agile Method; Iterative method and Six Step Migration Methodology. The existing methods cannot be used as standalone models but 

they have to be merged with other models. A new model is recommended in this section, based on the above methods. 

 

3.1. A New Migration Methodology 

 

There is sufficient published literature on constructing and evaluating business models. Osterwalder (2005) says, “A business model is 

a conceptual tool containing a set of objects, concepts and their relationships with the objective to express the business logic of a 

specific firm”. Magretta (2002) suggests that "a good business model begins with an insight into human motivations and ends in a rich 

stream of profits".  Shafer (2005) suggests that due care should be proposed while proposing a business model as the model would be 

applied to conditions and events that the author may not have considered. Based on the literature review, a business model is proposed 

for migration in joint ventures between two or more firms. Following figure illustrates the model. 
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Figure 3.1. Developing a New Model for Migration (Authors Construct) 

 

 

As seen in the above model, there are four phases for a JV and a risk management phase that is active through the whole project life. 

 

Phase 1 Concept: In this phase, the project concept is framed and two or more partners and stakeholder have merged or acquired. The 

concept of migration of systems would begin at this stage. 

 

Phase 2. Visualize: In this phase, activities such as setting common objectives, understanding what each partner wants and 

contribution expected from each other. Once these are drafted, then they have to be approved else the specifics have to be redrafted. 

 

Phase 3. Detail: In this phase the JV details are set to granularity. Details of finance, cash flows, power structure, communication 

systems have to be set up. Next methodology, detailed plans have to be framed along with schedule and timelines. Next benchmarks 

and success indicators have to be defined to judge if the project is successful. 

 

Phase 4. Implement: This is the implementation phase where the action plan is rolled out. There has to be continuous monitoring and 

feedback with corrective actions. Documentation of achievements, systems, process has to be done for future learning’s. If the project 

meets the benchmarks of success indicators, then the project is deemed successful. 

 

Risk Management: This process would occur through the life of project and various risks are identified. By using an open and 

transparent mode of communication, by sharing information and power, distrust can be avoided between the partners. 

Support: A number of methodologies that were reviewed are used as support systems for the migration project on a need basis. 
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4. CONCLUSIONS 

The paper has examined various methods and frameworks that could be used for migrating large projects with special significance in 

the manufacturing industry. A number of models are available and the review provided a brief list of some models. However, these 

models could not be directly used for migration since they were centered on software development and maintenance projects. 

Moreover, the models did not consider the risks associated with mergers and acquisitions. Important aspects were selected from each 

model and then a new model has been proposed that would address the shortcomings of all other models. The new model has four 

phases and considers risk management and also takes support from other existing models. The new model could be tested on pilot 

study basis and amended as required.  
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