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SAMMANFATTNING 
Software as a Service (SaaS) är en metod för att leverera mjukvara där lösningen är centralt 

lagrad och erbjuden som en tjänst. SaaS erbjuder flera olika fördelar ur både den tekniska och 

den kommerciella synvinkeln. Som en konsekvens av det är många företag mycket motiverade 

att flytta sina föråldrade system till SaaS för att fortsätta vara konkurrenskraftiga på marknaden. 

Tyvärr så är sådana stora migreringar ofta utmanande och problematiska, SaaS lägger till ännu 

fler utmaningar till den problematiken. Den här studien föreslår en effektiv processmodell för 

SaaS-migrering när systemen som ska migreras till SaaS är föråldrade. Den föreslagna modellen 

siktar på att guida SaaS-migreringsprojektet i rätt riktning och därmed utöka sannolikheten för 

att det skall lyckas. Kvalitativa metoder har använts för att utveckla och validera modellen. Den 

initiala modellen utvecklades från experimentiell kunskap i kombination med att studera och 

analysera relevant arbete i området. Modellen modifierades iterativt ytterligare genom att 

konsultera både akademiska och industri-experter med relaterad bakgrund. Slutligen så valdes 

experted på ämnet ut och öppna intervjuer genomfördes för att validera modellen. Resultaten 

från intervjuerna föreslår att den föreslagna process-modellen är väl anpassad för att appliceras i 

industrin och förväntas kunna hjälpa en organisation att genomföra SaaS-migreringsprojekt 

effektivt och framgångsrikt. 

 

Nyckelord processmodell, SaaS migrering, moln migrering, befintliga systemet migrering 
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ABSTRACT 
 
 
Software as a Service (SaaS) is a software delivery method in which software is centrally hosted 

and offered as a commodity. SaaS provides numerous advantages both from technical and 

business perspective. Hence, many companies are highly motivated to move their legacy systems 

to the SaaS in order to stay competitive in the market. However, any migration of legacy systems 

is usually challenging and failure prone. SaaS migration adds more challenges on top of that. 

This thesis proposes an effective SaaS migration process model for migrating legacy application 

to SaaS. Proposed process model aims to guide the SaaS migration projects in the right direction 

and thus increase the success rate. Qualitative method was used to develop and validate our 

model. The initial SaaS migration process model was developed from experimental knowledge 

in combination with studying and analysing relevant work in this field. The model was further 

modified in iteration by consulting both academic and industry experts with related background. 

Finally, experts were selected on the subject matter and conducted structured open-ended 

interviews to validate the model. The interview results suggest that the proposed process model 

is well suited to be applied in industry and is largely expected to help an organization to drive the 

SaaS migration project effectively and successfully.  

 

Keywords process model, SaaS migration, Cloud migration, legacy migration 
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1 INTRODUCTION 
 
Cloud computing is a major technology trend [1]. Within the cloud, Software as a Service (SaaS) 

is becoming a popular software delivery model. It redefines the concept of software from a 

regular product to a service. This service is popularly known as SaaS [2]. SaaS model is 

increasingly attractive because of its numerous benefits such as cost saving, operational 

efficiency, and ease of access. It removes the obstacles of high upfront cost and service fees. 

Companies with a limited budget, or whose computational resource usage significantly varies, 

are especially interested in moving their legacy systems to the cloud [2]. Many companies have 

high motivation to move their legacy systems to the SaaS in order to stay competitive in the 

market. On the other hand, legacy systems are often vital and crucial to the core business of the 

organization. The inherent complexity of legacy system makes the migration process 

challenging, time consuming, complex, and error prone [3]. Despite the fact that, migration 

projects are challenging and failure prone; many organizations are eager to migrate their systems 

to the SaaS because of its numerous benefits.  

 

SaaS also brings numerous competitive advantages to business from many different perspectives. 

It enables service providers to make software available over Internet as a service. Users access 

this service through the Internet, and pay based on their use [4]. This ‘pay as you go’ model 

significantly cuts the upfront cost. SaaS increases the software accessibility and availability and 

thus offers an easier entry barrier to attract customers from different parts of the world. 

Therefore, businesses can reach a large number of customers. SaaS enables a company to deploy 

new features or services instantaneously thus rapidly improving time to market. It is very 

suitable for building flexible, scalable and multi-tenant systems [1]. The combination of all 

above-mentioned benefits of SaaS provides a big competitive advantage for an organization. 

 

SaaS offers many technical benefits to businesses. The major benefits are ease of deployment, 

scalability and elasticity of the resources [4]. SaaS offers platform, which is ready to deploy 

software applications, and allows users to customize their software on demand. In addition, 

subscription based SaaS model provides easy system upgrades, maintenance and a degree of 

customer support. Therefore, an organization can concentrate more on development, its core 

business, and strategic planning instead of spending effort on infrastructure [5].  
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Moving a system to SaaS poses many challenges to businesses. Lack of clarity about how the 

migration can be carried out, how long it can take, and how much it might cost are always hard 

to determine. At the same time, there are migration projects where the cost of migration might be 

higher than the cost of developing a new application on the cloud [2]. Moreover, many 

companies have difficulties adapting their business models and effectively move their traditional 

software application in the SaaS model. The initiation of the migrating process would not be 

feasible if the migrated system development were more costly than the initial system 

development. Moreover, companies could face trade-off between generating revenues and 

increasing the number of user. So, it is vital for companies to have a clear understanding about 

the target system even before making a decision.  

 

The understanding of different aspects of SaaS model and assessment of organization’s current 

requirements are often critical. Business organizations spend significant amount of time to 

decide which types of solutions are appropriate for particular situation. Migrating to SaaS 

requires understanding of different technological options, which might be difficult for 

stakeholders without solid technical background. Therefore, there is a growing interest in 

studying the challenges faced by companies in moving their legacy applications to the SaaS.  

 
 
1.1 Problem statement 
Software migration is one of the most challenging domains in software industry. Migration 

projects often run out of time, budget and resource and thus are much more failure prone [3]. In 

addition to regular migration challenges, migrating a system to SaaS requires an organization to 

choose the appropriate technology stack, make decision on different cloud specific options. 

Along with that, moving to SaaS also means adjusting the existing business model in order to 

adapt to SaaS. These additional challenges make the SaaS migration very complicated. As more 

organizations are migrating their software to SaaS [2] a demand for an effective SaaS migration 

process model is high. In order to successfully drive a SaaS migration project, organizations 

need a SaaS migration process model, which will help organizations to execute the SaaS 

migration efficiently and successfully. To the knowledge of the author, there is very limited 

work done in this field. Therefore, a study is required to gain a holistic understanding of SaaS 

migration and to develop an effective SaaS migration process model.  
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1.2 Goal 
This study aims to contribute in the research of SaaS migration by exploring the challenges 

related with SaaS migration and contributing with an effective SaaS migration process model, 

which is expected to guide organizations in the right direction to successfully migrate a legacy 

system to SaaS.  

 
1.3 Research questions 
This section presents list of key questions that will be researched in this study. 
 

1. What are the major challenges in a SaaS migration project? 

2. What are the key criteria for developing an effective SaaS migration model that can guide 

the migration project in the right direction? 

3. How to evaluate a SaaS migration process model? 

 

 
1.4 Research contribution 
The main contribution of this study is a well-defined SaaS migration process model named 

“SaaS Mig”. This study explores SaaS migration challenges and related field. In addition, this 

thesis combines the knowledge of existing research results and experiential knowledge of the 

industry experts to develop a process model for SaaS migration. SaaS Mig migration model is 

designed to suite the industry. Another important contribution of this model is its applicability in 

the industry by providing a higher level of abstraction to accommodate organization’s existing 

working process. The model considers both technical and business challenges faced in a 

migration project. The model is also generic and flexible to support SaaS migration from 

different profile of legacy systems. Highly positive and enthusiastic feedback from the 

evaluation interviewees suggest that, the “SaaS Mig” model is considered to be an innovative 

and unique SaaS migration model, which also has high degree of predicted usefulness. Therefore 

the study contributes with an effective process model to guide the SaaS migration project 

successfully. 

 

 
1.5 Target audience 
This study is targeted to the people who are interested in SaaS migration projects. Therefore, the 

target audience includes professionals from diverse roles including Higher management, 

business managers, information technology (IT) consultants, IT managers, product owners, 

software developers, development managers, cloud providers, software architects, cloud 

consultants, IT procurement managers, relevant stakeholders who has an interest a system to the 
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cloud as SaaS. Target audience also includes researchers and academics with interest in cloud, 

SaaS, legacy system, software migration and process model. This study will be generally useful 

to the group that wishes to migrate a legacy system to SaaS or that wishes to build a new system 

as SaaS.   

 
 
1.6 Scope and limitations 
This study provides SaaS process model with a high level of abstraction. The process model does 

not include issues related to selecting private, public or hybrid cloud environments. This study is 

neither focus on any specific SaaS provider nor concerned with any specific programming 

language or migration process.  It is also beyond the scope of this study to do empirical 

evaluation of proposed SaaS migration process model.  

 

There are cases when it is not possible to migrate a legacy to SaaS. Some legacy systems might 

have specific constraints or requirements, which can only be fulfilled in traditional computer 

platform and cannot be satisfied in the cloud platform [2]. A special type of hardware devices 

could be a system requirement that is not available in the cloud environment. On the other hand, 

some countries have law about data policy, which means sensitive data cannot be exported 

outside the country. Cloud providers offer services with many restrictions. For example, Google 

Apps Engine [6] supports java and python programming language while Microsoft Azure 

supports only .Net programming language [7]. This study does not discuss details about cloud 

vendors and exceptional cases where the system has strict requirements on specific hardware.  

 
 
1.7 Management of anonymity 
The study has been conducted in a globally renowned software company that wishes to remain 

anonymous. The report aims not to publish anything about that company. Also, during 

evaluation phase we have conducted interviews with four different experts on this subject matter.  

Our experts were also chosen to remain anonymous.  

 

 
1.8 Terminology   
In this report, standard terminology of software engineering field has been followed. Regarding 

many technical terms it is not possible to explain in a uniform way. However we have tried to 

use terminologies in a uniform way. In the result chapter, we have referred out interviewees as 

expert, since selected interviewees are considered expert on the subject matter. In addition, 

throughout this report the term expert is used to refer someone with considerable experience in 
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the subject matter. Also, the term cloud migration and SaaS migration is used interchangeably to 

refer migration of software as a service.      

 

 
1.8 Thesis outline 
This report consists of the following chapters: 

Chapter 1: This chapter introduces the research agenda, the problem, research questions, research 

contribution, scope, limitations and target audience and terminology. 

  Chapter 2: This chapter describes the background the research. It described the relevant 

knowledge related to the subject matter and also describes different terminologies. 

Chapter 3: This chapter represents related work. It describes the previous research works related 

to this particular area.  

Chapter 4: This chapter represents the research design. It includes the type of research, research 

strategy, research steps, participants, and evaluation. Finally, validation and ethical issues have 

been justified. 

Chapter 5: This chapter presents proposed process model. 

Chapter 6: This chapter describes the results of this study. 

Chapter 7: This chapter complies and analysis and discussion of the result. 

Chapter 8: This chapter represents conclusion and discusses the future research.  
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2 BACKGROUND 
Chapter 2.1 provides an introduction to cloud 2.2 benefits of Cloud 2.3 discusses legacy system 
2.4 and 2.5 discusses legacy system migration and its challenges 2.6 provides information about 
feasibility study of migrating legacy system and finally 2.7 discusses about SaaS vendor selection  

 

 
2.1 Cloud computing 
Cloud computing is a popular term that involves delivering hosted service over the Internet. The 

most accepted definition of cloud computing comes from National Institute of Standards and 

Technology (NIST). The summarized form of the cloud computing definition is: It is a model for 

enabling convenient, on-demand network access to a shared pool of configurable computing 

resources (e.g., networks, servers, storage, applications, and services) that can be easily 

provisioned and released with minimal effort [8]. Cloud offers a simple way to access servers, 

storage, databases and a broad set of services over the Internet. It also enables users to access 

their shared resources on the Internet in a scalable and simple way. Users can access and 

consumed cloud resources without installing anything on their desktops. Cloud is the evolution 

of a variety of technologies that have collectively changed an organization’s approach to 

building system environment [9].  

 

Cloud helps to deliver software as a service. The three most popular services used in the cloud 

computing are: Infrastructure-as-a-Service (IaaS), Platform-as-a-Service (PaaS), and Software-

as-a-Service (SaaS) [2]. IaaS offer various types of services within computer infrastructure on 

demand in which users can ask for a single computer, a group of computers, or a shared 

computer. It offers a true virtual computing environment with a variety of operating systems and 

custom application environment.  It is the most accessible service layer of the cloud to enterprise 

as legacy system could be migrated without having to change the applications [10].  Examples of 

IaaS are Amazon Elastic Compute Cloud [9], GoGrid [11] and Rackspace [12]. The different 

cloud service layers are shown in Figure 1. The second layer PaaS provides higher level of 

services compared to IaaS, where a complete operating environment is ready for application 

development. Users are free from resource management since it is done automatically by the 

platform. Two major providers are Google Apps Engine [6], and Microsoft Windows Azure [7].  
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Figure 1. Three types of cloud services provided by the cloud provider 

 
 
The third layer SaaS is the top service layer in the cloud stack, which is shown in Figure 1. It 

provides the highest level of computational service on demand. The SaaS provider manages 

access to the application, including security, availability, and performance [13]. SaaS enables a 

service to be used by many users across different geographic locations. It removes the difficulty 

of hardware maintenance and installation process. Salesforce [13] is one of the well-known 

examples of a SaaS provider. In SaaS, a service can be accessible via a web browser or web 

services API. Users get started with zero capital expenditure and they pay only for what they use 

[9]. In addition, SaaS solution could be deployed using several deployment models.  

 

There are four types of cloud deployment models: these are public, private, community, and 

hybrid. A public cloud provides computing resources that are publicly accessible through 

standard self-service APIs over the Internet whereas private cloud services are owned and 

delivered only within an organization. They are not publicly accessible. A community cloud is a 

special type of Cloud. It offers infrastructure shared by several organizations that supports a 

specific community. Hybrid cloud is the combination of both public and private cloud [4]. SaaS, 

PaaS, and IaaS can be offered with any of these deployment models.  

 

Cloud computing solution consists of several elements in a simple topological way: clients, the 

datacenter, and distributed servers [5]. These are the physical computing resources that play a 

specific role in delivering a functional cloud based application.  In Figure 2, the three different 

physical components of cloud are shown.  
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Figure 2. Three components that make up a cloud computing solution [5] 

 
Cloud computing offers agility, flexibility, and scalability [2]. Therefore, software applications 

could be deployed, developed, and scaled quickly and easily on the cloud. Cloud computing 

could significantly reduce the energy consumption because of its resource sharing mechanism. 

Thus, it has already entitled as an eco-friendly and green computing model [2]. In addition cloud 

computing could potentially reduce many support related costs since physical infrastructure is 

ready to use and requires no maintaining [10]. To achieve cloud benefits, more and more 

enterprises are keen to develop and deploy their IT systems in the cloud.  

 

The growing popularity of cloud computing brings more and more challenges on overcoming 

complex application scenario of the cloud [15]. Enterprises are especially attracted to cloud-

based services as cloud providers market their services as being superior to in-house data centers 

in terms of financial and technical dimensions [4]. Cloud computing makes better use of 

distributed resources, attains high performance and solves large scale computation problems 

[16]. As a consequence, big companies like Google, Facebook, Microsoft, Twitter, and Netflix 

have already moved their services to the cloud.  

 

Cloud computing is not just about a technological improvement in data centers; it also represents 

a fundamental change in how IT is provisioned and being used [15]. Migrating legacy system 

toward new emerging technology is an appropriate option [3]. At the same time, it is a complex 

engineering task. Understanding the target system, recovery of legacy business knowledge, 

identifies the business constraints and the methodologies for the migration process are among the 

factors that play crucial role during migration process. It is not a straightforward decision making 

process for stakeholders when they intend to migrate their legacy systems into the cloud. 



 22 

2.2 Benefits of clouds 
Cloud offers numerous benefits to an organization and it has six distinct characteristics of cloud 

computing. These are virtualization, self-service, rapid elasticity, reliability, multi-tenancy, 

measured service. Virtualization is the foundation of cloud computing. It was developed to 

overcome the limitations of physical server and to increase the computing efficiency.  Computer 

services such as email and network services can be provided without requiring human 

interaction. Services where customer can choose computing resources on demand are known as 

self-services. Multi-tenancy is manifested as the ability of an application to provide the same 

type of service to different customers [14] whereas elasticity allows application adapting with 

increasing demands.  

 
 
2.3 Legacy system 
A legacy system is often defined as a system, which is incapable of meeting organizational new 

requirements and causes considerable problems for many organizations. It is often described as 

being any or all of the following: large, complex, difficult to maintain, and old-fashioned [17]. 

The legacy systems might also include: people, expertise, hardware, data, business processes, 

and approaches to software maintenance and development.  Thus, legacy systems are much more 

than just a technical solution. They encompass issues of organizational structure, strategy, 

process, and workflow. Moreover, they are often difficult to be maintained, supported, expanded, 

and usually incompatible with newly purchased systems. Therefore, legacy software is often 

difficult to modify efficiently [18]. 

 

There are many legacy systems today performing crucial roles in businesses. These systems 

increase in complexity each year due to the rapid changes in business requirements. Complexity 

of these systems could arise due to a number of reasons including out-dated language, obsolete 

hardware, and non-extensibility. As a result, the cost of managing and maintaining legacy 

systems is very high. There are many air traffic control systems that still rely on software and 

operational processes that were originally developed in the 1960s and 1970s [19]. This type of 

systems is often designed for a long lifetime. It is sometimes too expensive and too risky to 

discard such business-critical systems after many years of use. Changes to one part of the system 

inevitably involve changes to the other parts. These systems are maintained because it is too 

difficult and too risky to replace them. Another example of a legacy system is an accounting 

system, which was one of the earliest systems within the banking software. Organizational 

policies and business processes are tightly bound to these systems. Therefore, it could be a 

serious business risk if the bank wished to change and replace their existing systems with new 
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systems. 

 

A typical legacy system includes some common characteristics like - inflexible and tightly 

coupled system design, and obsolete technologies. Enterprise legacy systems very often have 

intertwined dependencies, complex business process and interfaces. The majority of the legacy 

software components were not designed and developed as a service [20]. In addition, legacy 

systems might interact with or be dependent on sub systems or other 3rd party software 

components. In some cases, documentation of the legacy systems and source code are missing 

and only the executable version of the systems is available. It is very hard to understand and 

retrieve the business logic from such a system. A typical legacy system very often resists system 

modification and evolution [21]. Regardless all these risks and consequences of the legacy 

systems, existing systems need to go through regular upgrades as business requirements change 

over time. 

 

Modernizing a legacy system is essential when the system is no longer able to perform 

efficiently and unable to support the business goals of a company [22]. The objective of the 

migration process is not necessarily to replace or remove the legacy systems but to enable 

functionalities of flexibility, scalability, and modification ability. During legacy migration 

process, generally an existing operational system moves to a new platform, retaining the existing 

functionality of the legacy system, and disrupting the existing operational and business 

environment as little as possible [23]. Many organizations now wish to move their legacy 

systems to the cloud because of easy maintenance and quick adaptability to new business 

requirements without having to reinvent the wheel completely from the scratch [23]. Given the 

increasing benefit of SaaS migration, many organizations feel encouraged to modernize their 

legacy system.  

 

 

2.4 Introduction to legacy application migration  
Cloud computing providers’ such as Amazon, rackspace, Microsoft, GoGrid, and Google 

provide guidelines for migrating legacy systems to their own platforms [26, 12, 11, 6, 7] but 

these guidelines are not generic, they are only restricted to the service that they provide. A 

number of approaches have been proposed by different researchers to migrate legacy 

applications to SOA. Business process of legacy application could be reengineering with Web 

services. Cloud computing and SOA are complementary and can be achieved independently, or 

concurrently, where they share many characteristics but solving one does not complete the other.  
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Legacy application migration to the SaaS can take many forms but the essence is about 

delivering additional business benefits from the existing systems. There are many legacy 

systems, which still generate revenues from on premise customers but are facing competitive 

new market. Rebuilding an existing system from scratch is a complex process from every aspect. 

The transition from a legacy application to a SaaS delivery model is not trivial and therefore 

many changes are required in order to accomplish the business operation and technical 

requirements of SaaS [24].  The process of transforming a legacy system to SaaS is likely to vary 

based on the organization’s migration strategy. Software transformation is often time and 

resource consuming as it is financially costly and risky. Migrating legacy system to SaaS 

considers the following factors:  

● Evaluation of legacy application characteristics: It consists of the evaluation of the 

current state of the existing system, code complexity, operational environment, technical 

strength, and constraints of the system. It also includes current pricing model, current 

licensing model, current support, and maintenance.  

● Migration goals and priorities: Identification of migration goals and priorities includes 

rapid time to market, scalability, delivery of new capabilities, support of new channels, 

avoidance of operational expenses, and gain of operational efficiency and prioritization 

of them accordingly. 

● SaaS characteristics:  Identification of SaaS characteristics both relies on business and 

technical offerings. 

 

Organization faces a complex decision making process during migration process. Management 

needs to take appropriate strategy to choose the right migration path. This chapter presents the 

areas where modernization and specific changes need to be addressed during the SaaS migration.  

 

 
Figure 3. Legacy system migration options to the cloud (Gartner, 2011) [44] 
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There are different options for migrating legacy systems into the cloud presented in the Figure 3. 

Gartner identifies that organizations can migrate their legacy systems in five ways to the cloud. 

Organizations can direct re-host their existing application on IaaS if the systems is not a 2-tier 

architecture and web application, refactor for PaaS, revise for IaaS or PaaS, rebuild on PaaS, or 

replace with SaaS.  

 

 
2.5 The challenges of legacy system migration 
Legacy system migration could poses number of challenges on business process and technical 

issues. There are a number of questions emerged when organizations think about SaaS 

migrations. What are the steps required for SaaS migration? What would be the architectural 

model for SaaS migration? Which parts of the applications need to be modified? Which cloud 

service model is feasible? What is the migration cost? How long it takes? SaaS migration project 

is often critical due to lack of clarity to answer these questions. SaaS migration is impractical if 

the migration cost is higher than the cost of developing a new application from scratch. One 

characteristic of a legacy system migration process is the preservation of the business logic [3].  

The possible hurdle is to obtain full performance gain from a cloud environment with minimal 

development effort. Features, constraints, limitations and other aspects of cloud computing 

services needed to be considered before migrating a legacy application to cloud.  

 

Many legacy systems have developed using procedural programming language with old 

technology. After a long period of time, in many cases even developers find it hard to understand 

their own code which they wrote a decade ago. A legacy system evolved for a long period of 

time and changes were not always well documented.  Therefore, functional understanding of the 

system, refactoring code base, and system modification is challenging. On the other hand, legacy 

system migration is typically a time consuming complex process which could last five to ten 

years [21], and also implies high risk factors including data security, compliance and 

unavailability. Legacy system challenges also includes poor separation of concerns, architectural 

mismatch, operational mismatch, and intertwined dependencies on commercial products while 

from a cloud perspective, the challenges include technology mismatch, calculating cost/benefit 

analysis, security, data privacy, and legal issues [24].  

 

Compatibility checklist and feasibility study are two important markers for cloud migration. 

Early detection of critical factors within the organization may prevent migration to the cloud 

[25]. Software developer should assess the potential organizational constraints before adaptation 
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of any cloud model. On the other hand, current research on different stakeholders revealed that 

there are significant risks associated with the cloud migration while the benefits of using the 

cloud are attractive. Many enterprises are concerned about data security. To solve this particular 

problem, databases could be deployed in a private cloud or be kept outside a public cloud 

solution [24].  

 
 
2.6 Evaluation of legacy application migration 
Evaluations of legacy application characteristics are often critical, before making decisions about 

migration. The current states of legacy application and its underneath complexity determine the 

outcomes of this phase. Evaluation of a legacy system can be divided into two major parts: one is 

technical assessment and the other one is financial assessment. Based on the technical and 

financial feasibility analysis, business organization can decide anything in-between buying new 

off the shelf product/service or not doing the migration at all. From a business perspective, an 

organization has to assess whether the business requirements demands the migration of legacy 

application to the SaaS or not. In contrast, an organization has to assess the quality of the 

application software, system support, and hardware from the technical perspective. Legacy 

system assessment graph from sommerville is illustrated in Figure 4. 

 

 
Figure 4. Example of a legacy system assessment graph [46] 

 
The combination of business value and system quality shows the current status of the legacy 

system. To assess the legacy system in terms of business value and system quality criteria [19], 

we considered that an organization has nine legacy systems. We define the situation in four 

different clusters: 
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1. Low quality and low business value: These systems fall in first category and keeping 

these systems in operation is costly and business revenue will be very small. So, it would 

be appropriate to migrate these types of system.  

2. Low quality and high business value: These types of system have high business value, 

which means that systems are making business contribution. But these systems are very 

expensive to maintain because these are low quality software. So, these types of system 

should be re-engineered to improve their quality. They may be replaced preserving 

business value.  

3. High quality and low business value: These types of systems do not contribute to the 

business and are not very expensive to maintain. These systems either need rewrite to 

support new business model or needs to be replaced.  

4. High quality and high business value: These types of system have high business value 

and high quality so these systems have to be kept in operation. Normally, these types of 

systems do not require any transformation or migration. They can continue their 

operation. 

Figure 14 shows the above four clusters and all nine legacy systems categorized based on proper 

assessment. So, it is visible in the diagram (Figure 14), which systems falls into which dimension 

or clusters. This legacy system assessment tool is very effective during feasibility study of 

existing systems. In the following paragraphs technical assessment and financial assessment of a 

legacy system will be briefly discussed. 

 

 

2.6.1 Technical assessment of a legacy systems 
Technical assessment includes understanding of the current system, finding the gap with the 

target system goals, and finally, evaluating the alternative migration strategy. Understanding the 

existing system includes identifying system’s compatibility to cloud system. It determines 

current system’s architecture in terms of modularity, database dependency and separation of the 

business logic and user interfaces.  

 

In Appendix F, legacy system’s profile presents different states of the legacy from a technical 

perspective. It shows the comparison of different level of the system and comparison of different 

quality criteria. It helps stakeholders to evaluate existing system and also helps to initiate 

migration strategy to reach the target system goal.  
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2.6.2 Financial assessment of a legacy systems 
Financial assessment of a legacy system determines current business model of the existing 

system, and also evaluates alternative business models it might need to adapt when migrating to 

cloud. Within the business model, an organization needs to understand its pricing and sales 

model. In the following paragraph, we will discuss business model in general, software pricing 

and sales model. 

 

The business model is like a blueprint for a strategy to be implemented through organizational 

structures, processes, and systems. It describes the rationale of how an organization creates, 

delivers, and captures value [41]. The definition of a business model widely varies from person 

to person and business to business. Alexander Osterwalder best described business model in his 

book “Business Model Generation”. An organizational business model can be described through 

nine basic building blocks. As shown in Figure 5, these are: Customer Segments, Value 

Propositions, Channels, Customer Relationships, Revenue Streams, Key Resources, Key 

Activities, Key Partnerships, and Cost Structure. These building blocks show the logic of how a 

company intends to make money out of it. 

 

A business model developed with the business model canvas, gives an overall understanding of 

the business and helps to compare and find the gap between an organization’s current business 

model and target business model. Understanding the key areas of business and identifying the 

changes required in target SaaS business model is crucial for a successful migration.  

 

 
Figure 5. The business model canvas 

 



 29 

Universal software pricing model is not possible in reality because software product varies from 

one to the other. Thus, software pricing is a complex and subjective process [45]. Pricing model 

presented in the Appendix C compares between traditional versus SaaS pricing model. Different 

pricing models are illustrated with proper examples. Pricing models vary from company to 

company, product-to-product, and depending on may other such factors. Pricing model is the 

value realization with business objectives. The main goal of any business organization is to 

generate revenue. Therefore, organization should make a decision about pricing and licensing 

model before initiating any system migration process.  A tabular software-pricing chart is added 

in Appendix C for reference. 

 

Sales model mainly focus on strategic point of view how vendor will sell the software in the 

market and generate revenue out of it. Licensing model is the final form of legal bindings of 

governing the use or redistribution of software. In Appendix D, the licensing model for both 

traditional and SaaS based software is presented. Legacy systems often run under traditional 

licensing models that are fixed to a particular number of users or to a particular physical server. 

 

 

2.7 SaaS vendor selection criteria 
Technical and business professionals must scrutinize SaaS vendor selection criteria before 

selecting one. They need to determine whether vendor meets their business and IT requirements. 

Vendor selection can be a particularly challenging task as the offers of different SaaS vendors 

are different. Gartner Analyst, Robert Desisto, discusses the three primary reasons why 

companies are looking at SaaS [40] but SaaS vendor selection criteria is mainly divided into two 

parts in the light of his discussion, business criteria and technical criteria.  

 

 
Table I. Business criteria for SaaS vendor selection 

Criteria Question to be asked 

Pricing and Billing What is included and excluded in the pricing? 
Do they offer contractual flexibility and price protection?  

Service Level Agreement (SLA) What SLA is available? 
What are the ramifications if you don’t meet your SLAs? 

Support and Communication What type of support is provided? Self-service, email, 
phone? 
What are the support times? 24×7, 5 days a week? 
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Asking the above questions and knowing the right answers could be significant for SaaS vendor 

selection. The evaluation of the various SaaS vendors on the market, and make the best selection 

is crucial for the business. Table I and Table II represent vendor selection criteria.  

 

Table II. Technical criteria for SaaS vendor selection 

Criteria Question to be asked 

Identity Management What type of identity management solution is provided?  
Is Single Sign-On (SSO) provided? What type of SSO options is 
available?  
Can the SaaS app be integrated with an existing Identity Management 
system? 

Integration How integrations will be achieved? 

Multi-tenancy How many versions can a vendor effectively support? 

Business continuity 
and Disaster Recovery 

What type of business continuity and disaster recovery options are 
available? 
Where are the DR (disaster recovery) data centres locations located? 
What type of infrastructure exists to replicate and synchronize data 
between the primary and DR data centres? Is this available in real-
time? 
If the primary environment is down? How quickly can the DR 
environment be made active either in the primary or the DR data 
centre? 

Privacy, Security and 
compliance 

What protection mechanisms and techniques are utilized in the data 
centre? 

Reliability and 
availability 

What is the availability and reliability statistics? 

Storage  What are the storage limits and how does it scale up? 
Is storage optimized to improve read rates and reduce latency? 

Network What type of network bandwidth is available (min 100 Mbps)? 
What options are available for dedicated bandwidth? 
How is the network optimized with regards to connectivity, capacity, 
load balancing, encryption and quality of service? 

Configurability and 
Customization 

Is it possible to configure the solution to meet business goals? 

Performance and 
Scalability 

What type of scalability is provided for additional computing power – 
CPU, RAM, Storage, and Costs? Time to implement? 
How does the platform accommodate more users and intensive 
calculations?  
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Appendix E describes what cloud providers actually deliver and what consumers need from 

them. In addition, major cloud providers’ offerings are described and compared to consumer’s 

demand. It is often critical for an organization to identify what cloud providers actually offer and 

how that could be aligned with their migration specific goal.  

 

 
2.8 Research context 
This research context for this study is to develop a process model with the help of industry expert 

collaborating with a well-known software company. Evaluation of the process model by experts 

comparing the existing solutions would be the final outcomes. 
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3. RELATED WORK 
This chapter discusses different well-known software migration models. 
 
 
3.1 Related works 
A growing number of research works is being published on the challenges faced by organization 

in adopting cloud based systems. Several works have been published on migrating legacy 

systems to SOA, and SOA to the cloud. Quang Hieu Vu and Rasool Asal have studied the 

practicability and methodology of migrating legacy applications to the cloud [2]. As a proof of 

their work, they took three applications at British Telecom as a case study, one was java-based 

and the other two applications were python-based. Outcomes from this study do not give us any 

concrete architectural or technical point of view. A group of researchers proposed and published 

new idea Application Migration Solution (AMS) to efficiently migrate legacy application to the 

web applications by Graphical User Interface (GUI) recognition and reconstruction technology 

[1]. They also validated AMS and claimed that enterprise can easily move their legacy 

applications to the cloud using their solution. However, many legacy systems have extensive 

database dependency and have complex business scenario apart from GUI. CelLEST project was 

very close to AMS but they use traces of the system-user interaction to reverse engineer the 

legacy interface, extract its current uses and generate GUIs on new platforms as wrappers for it 

[27]. The research for migrating legacy system is still a very active topic. 

 

A group of researchers proposed Cloudstep, a step-by-step decision process aimed at supporting 

legacy application migration to the cloud [25]. They created template-based profiles 

characterizing the organization, target legacy applications, and cloud providers, and their cross-

analysis helps identifying critical constraints. A commercial medical application was used as an 

example to show the migration into the IaaS platform.  Ali Khajeh-Hosseini, David Greenwood, 

Ian Sommerville have shown that after migrating an Enterprise IT system to Cloud computing 

eliminated 21% of the support calls for the system and saved 37% over 5 years [10] while Lei 

Wu, Houari Sahraoui, Petko Valtchev proposed dynamic program analysis, software 

visualization, knowledge recovery, and divide-and-conquer techniques to reduce the migration 

complexity [3]. Furthermore, all these research works are completely restricted to either any of 

the particular system studied or not applicable for generic cases. 
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European project REMICS addressed legacy software migration in the cloud context [4]. They 

proposed a metamodel for deployment artifacts in the cloud. Another European commission 

project named ARTIST proposes a comprehensive software modernization employing Model-

Driven Engineering (MDE) techniques to automate the reverse engineering of legacy software 

and forward engineering of cloud-based software [28]. The aim of the project is to reduce the 

risks, time, and cost of software modernization and at the same time to lower the barriers to 

exploit cloud computing capabilities and new business model.  A practical architecture of 

cloudification of legacy applications has been shown in another recent publication. Open source 

software was taken as an example to illustrate the proposed approach. A prototype has been 

developed named CloudCRM to demonstrate the basic procedure for cloudification of legacy 

applications [15].  An experience paper has been published on migrating service oriented 

systems to cloud based systems [29]. This report claims to contribute to the growing knowledge 

of how to migrate existing SOA systems to cloud computing by an Open Source Software (OSS) 

framework, Hackystat, to cloud computing. 

 

There has been also work to identify factors affecting successful migration of legacy systems 

into SOA from business and technical perspectives [30]. The study conducted and analysed the 

results of all possible success factors sharing experience from five different case companies 

including bank, furniture, engineering and airline companies in Europe. Bjorn Johnson and 

Yanzhen Qu created a holistic model for making cloud migration decision. In their article, they 

derived a new analytical model taking into account business economics, security, and 

availability. The results of the research demonstrated a complete and robust model that 

encompassed the entire spectrum of cloud migration [31]. Sören Frey and Wilhelm Hasselbring 

introduced a model-based approach named CloudMIG. This model supports SaaS providers to 

move their legacy software systems to the cloud semi-automatically. An extensible architecture 

presented in order to describe the cloud environments, constraints, and appropriate violation 

detection mechanisms [32]. In addition, in this context, they implemented a prototype and 

modelled the PaaS environment Google App Engine for Java. 

 
 
3.1.1 Existing migration models 
In the following paragraphs, several popular software migration models have been discussed. 

These models try to address challenges related to software migration.  
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3.1.1.1 HORSEHOE MODEL 
Horseshoe model is the creation of architecture level reengineering model and one of the 

architectural transformations. The process of moving and mapping between code-level and 

architectural reengineering views within the overall reengineering process is modeled as a 

"horseshoe" [33]. The lowest level abstraction of Horseshoe model is legacy source code while 

the highest-level abstractions are elements of software architecture. The reverse engineering 

process recovers software architecture and forward engineering process focused on architecture 

based development [34] in Figure 6. 

 

            

Figure 6. Horsehoe model 

 
 
 
3.1.1.2 SMART MODEL 
Service-Oriented Migration and Reuse Technique (SMART) analyses legacy systems and assist 

with road map to transforming existing systems as service oriented architecture (SOA) [35]. It 

determines whether the functionality or subsets of legacy systems can be reasonably exposed as 

a service in a SOA. Furthermore, SMART considers the specific interactions that will be 

required by the target SOA and any changes that must be made to the legacy components. 

Therefore, SMART provides a structured way to capture the scope of migration work that needs 

to be accomplished. Although, SMART provides a very good high level overview and structured 

steps, it does not provide enough technical guidance for choosing the optimal migration strategy. 
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Figure 7. SMART input and output 

 
    

                         

Figure 8. SMART activities 
 

 

SMART input and output are depicted in Figure 7. SMART consists of five major activities, 

each divided into several tasks. The activities and generalized processes and information flows 

of SMART are depicted in Figure 8. 

 
 
3.1.1.3 SOAMIG MODEL 
SOAMIG is a process model aimed at migration with an emphasis on transformation-based 

conversion. It addresses both architecture and code migration. In addition, it introduces an 

adaptable iterative migration process model [36]. The model is developed in conjunction with an 

architecture migration and a code migration. However, SOAMIG translator model is just a 

prototype and it is expected to achieve an automation degree of more than 80% and applicability 

of this model is yet to be justified. In Figure 9, The SOAMIG process distinguishes four 

organizational phases exposing important milestones in migration projects. 
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Figure 9. SOAMIG phases 
 
 

3.1.1.4 SAAS MIGRATION MODEL 
 “Moving to SaaS: Building a Migration Strategy from Concept to Deployment” is a model 

which was specifically developed for migrating systems to cloud [24]. The model addresses the 

SaaS specific technological and business challenges. It tries to provide an approach, which 

combines both technological and business aspects.  It also provides a SaaS quadrant to 

determinate the system’s current position as SaaS compatibleness by assessing its business and 

technical strength. Finally, it provides a waterfall like model for the migration considering SaaS 

specific needs in every step. Figure 10 and 11 depicted the SAAS migration model. 

                                 

Figure 10. SAAS position in the market 
 

      

 
Figure 11. Migration activity areas 
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4. RESEARCH METHODOLOGY 
This chapter describes the structure of the research strategy and the components of research 
strategy, which includes (1) research strategy, (2) research methodology, (3) research 
instruments, (4) research phases, (5) respondents, and (5) evaluation. 
 
 
4.1 Research strategy 
This chapter discusses the research strategy chosen to develop and validate process model for 

SaaS migration. In this chapter research strategy is discussed which includes research 

methodology, research phases, research instruments, respondents and evaluation. In Figure 12  

different components of research strategy is shown. As research methodology qualitative method 

was chosen. Overall research was divided into different phases to make the study structured and 

repeatable. Open-ended interviews were used as research instrument. Criterion sampling was 

used to select respondents. Finally validation of the model was done after designing the 

evaluation model. In the following sections detailed reasoning is provided for selecting different 

research methodologies and instruments.  

  

                    

 

Figure 12: Research strategy overview 

 

 
 
4.2 Research methodology 
This study required understanding about cloud technologies and cloud economics, software 

migration challenges, legacy system and existing software process models.  There has been very 

little academic work on SaaS migration.  To develop a process model it was very important to 

gain insight about challenges related to SaaS migration. In addition, we also needed to explore 

what kind of process model would suit industry’s latest trend. So, our study was very qualitative 

in nature. 
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A Qualitative method was chosen as the research method for this study. Qualitative method 

allows purposeful sampling, open-ended interview style, and personal experience for data 

collection [47]. It also allows developing a holistic perspective based on different cases studies 

and interviews.  It helps to gain a broader understanding on the area.  A qualitative study was 

more suitable to understand and develop SaaS migration process model. On the other hand, 

quantitative study was not really suitable for this study since it is hard to gain deep insight on the 

subject with quantitative study.  

 

The nature of this study was an applied research. Applied research is intended to address issues 

that have immediate relevance to current practices [47]. We worked very closely with a 

company, which made attempts to migrate its product to SaaS and also currently planning to 

execute more SaaS migration projects.  

 

 
4.3 Research instrument 
Open ended interviewing technique was chosen as an instrument during development and 

evaluation of the process model. Criterion sampling was chosen for selecting respondents. For 

validation of the process model an evaluation model was developed which is presented in a later 

section.  

 

Informal conversational interview [47] was followed during the development of the process 

model to gather feedback from the experts. This specific style of interviewing technique was 

chosen as it provides more flexibility during interviews. Detailed, personalized and follow up 

questions were asked based on the context to get spontaneity and higher responsiveness. 

 

At later stage of this study, criterion sampling was applied to select experts in the field and 

interviewed to validate the model. Standardized structured open-ended interviewing technique 

was chosen to evaluate the model. This allowed us to design and conduct highly focused 

interviews in a time efficient way to evaluate the proposed model. Structured predetermined 

questions minimized variation among interviewees’ answer. Structured interview made the 

responses easy to compare during evaluation and analysis [47].  Open-ended interviews helped 

to understand point of view of respondents, without asking questions with predetermined 

answers. It allowed respondents to share their insights and thus allows researcher to get a wider 

understanding on the subject. Most of the interviews were done through skype [39] video calls. 

All the interviews were digitally recorded and later transcribed.  
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4.4 Research phases 
This study is divided into the following research phases: 
 

1. Literature study 
2. Iterative development of the process model 
3. Evaluation 
4. Analysis 

 
 
4.4.1 Literature study 
A comprehensive literature review was done in order to gain a better understanding of the 

previous scholarly work and to get more insight into the topic and its related areas. However, 

effective process model for SaaS migration is a new and active research area.  Hence, availability 

of research articles on the studied topic is limited. On the contrary, much research was done in 

the related areas for example migration of legacy system, software migration process, and 

software as a service. Literature was chosen from both the subject matter and other relevant area 

related to the subject matter. During the literature study, research articles were searched from 

KTH library’s search tools [49], which include most of the highly reputed research databases 

including ACM Digital Library, Google Scholar, IEEE Xplore, SpringerLink Journals. Research 

articles were searched with keywords such as Migrating Legacy System, Migration Process, 

Migration Challenges, Cloud Migration, SOA Migration, SaaS Migration, Software 

Modernization and Business Model for SaaS. From the search result the articles were chosen 

based on relevancy and read thoroughly.  Relevant books on the subject matter were searched 

and studied also. In addition to that, available materials like blogs, articles, and conference talks 

were used to understand the latest trend on the studied topic.  

 
 
4.4.2 Iterative development of the process model 
Development of the process model was divided into two steps. In the first step, the initial process 

model for SaaS migration was developed. Then the initial model was modified iteratively based 

on the expert’s feedback. Figure 13 showed steps followed in iterative development of the 

process model. 

 

INITIAL MODEL DEVELOPMENT  
Authors reviewed relevant literature to gain understanding on the domain of the migration 

process model. Initial model was developed combining knowledge of existing research work and 

authors’ experiential knowledge. 
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Figure 13. Process model development steps 

 
 
 
ITERATIVE MODEL DEVELOPMENT 
The initial proposed model was updated several times iteratively based on the feedback of two 

experts.  Our thesis supervisor is a renowned researcher with long experience on the subject 

matter. She acted one of our experts and provided feedback on the development of the model. In 

addition to that, we have also collaborated with a company with recent SaaS migration 

experience. An expert from that company who also has previous experience with many software 

migration projects provided us opinions and feedback during development of the model.  
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Several round of conversational interview was taken with both the experts. In all these 

interviews, the updated version of the proposed model was the base for starting the discussion. 

There were five iterations until the experts and authors of this study were satisfied with the 

modified model.  In appendix A different versions of the proposed model is attached. 

 
 
4.4.3 Evaluation Model 
The validation of the proposed process model of SaaS migration was done with different 

evaluation criteria. Our evaluation model shown in Figure 14 was influenced by “Measuring 

process modelling success” [37]. A process model validation can happen mainly in two different 

phases, first phase of the evaluation happens from the modellers’ perspective; in the second 

phase evaluation is done through collecting empirical data from practitioners. Empirical 

validation requires at least few years of data from practitioners. Because of the limited time 

frame, empirical analysis was out of the scope for this thesis work. In the validation, we focused 

on the experts’ view on our model. Our evaluation model as described in Figure 14 focused on 

three major aspects of the model, which were semantic correctness, syntactic correctness and 

predicted usefulness of the proposed model. We conducted standardized structured open-ended 

interviews [appendix A] with domain experts to validate our model.  
 

 
Figure 14. Evaluation of Process Model 
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4.4.4 Analysis 
Analysis is done to evaluate the proposed model based on the interview result.  The proposed 

model’s semantic correctness, syntactic correctness and predicted usefulness are thoroughly 

analysed using cross case analysis. Cross case analysis is chosen so different evaluation 

criterions are analysed based on interview feedbacks, which covers different perspectives. 
 

 

4.5 Respondents 
We interviewed four industry experts to validate our SaaS migration process model. All the 

respondents were well reputed on their field and had prior experience to work with several 

migration projects. All of them had worked in the software industry for more than 15 years and 

this was to make sure our respondents have spent long time in the industry to gain significant 

experience in the field. Our selected respondents also have prior or current experience of 

working with SaaS projects. Our experts were intentionally selected from different areas of 

software development, so that the model is validated from different perspectives. The selected 

respondents have worked in different roles for example product strategist, product marketing, 

process expert, agile coach, architect, technology leadership, developer and such other roles.    

 

In summary, criterion sampling is used for selecting respondents. Our criterions for choosing the 

respondents were the following: 

• The respondent must have experience with several migration projects 

• The respondent must have experience with cloud/SaaS system 

• The respondent must have at least 15 years of working experience in software industry 

 

The following questions were asked to the respondents to verify their background 

BQ1. Can you tell us a little bit about your current work and your experience in software 

industry? 

Supportive follow up questions if needed 

• What is your role within the company? 

• What other role you had before? 

• For how long you have been working in the industry? 

 

The above question was asked to determine the respondent’s profile and over all experience in 

the software industry.   
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BQ2. What kind of service and product offerings do you have in your current organization? 

This question was asked to understand respondent’s organization’s product portfolio. In addition, 

this question helped to understand if the organization has experience with any SaaS migration 

project. 

 

 BQ3. What is your experience with SaaS migration and software modernization projects? 

This question was aimed to understand respondent’s experience in SaaS migration and other 

migration project to verify if he or she qualifies as an expert on the domain. 

 

 

4.6 Evaluation 
Conducting the validation we focused on three major aspects of the model, which are following 

• Semantic correctness 

• Syntactic correctness 

• Predicted usefulness 

Evaluation interview was designed with questions to validate these three majors aspects. 

Respondents’ answers on these question was later analysed to measure the validity and 

usefulness of the model. 

Semantic Correctness 

Validation of semantic correctness was done to ensure if the model reflected behaviour of real 

world and the model could be applied in real life project. Following questions were asked during 

the evaluation interview to understand semantic correctness of the model. 

 

EQ6. How applicable and relevant are the phases for a cloud (SaaS stack) migration project? 

EQ13. In the proposed model we present short verifiable iterative steps in planning phase. What 

is your opinion about that? 

EQ15. To what extent the proposed model can be followed for a SaaS migration project at your 

organization?  

EQ16. Any other opinion or suggestion you would like to share about the proposed process 

model? 

 

The answer of these questions was to help in understanding the semantic validity of the proposed 

model. EQ6 and EQ15 were asked to get experts’ opinion about the relevancy and applicability 

of the model and its steps. EQ13 was asked to determine if the short verifiable steps presented in 
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the model is practicable in the industry.  Finally, question EQ16 was the ending question to 

understand experts’ overall impression about the model.    
 

Syntactic Correctness 

Syntactic correctness was done to make sure the model is consistent and syntactically correct. 

Following questions will be reviewed to understand syntactic correctness of the model 

 

EQ7. Are there any redundant or unnecessary phases in the proposed model?  

EQ9. Can you think of any important step related to SaaS migration that is not addressed in our 

proposed model?  

These questions were asked to determine that the proposed model has not ignored any necessary 

steps and also it did not included redundant steps. Answers to these questions would also 

determine if the proposed model was capable of guiding a migration project throughout its life 

cycle.   

 

EQ8. Do you think the phases presented in the model are sequenced properly to guide the 

migration project? 

This question is asked to determine that, whether the steps are following proper order.  

 

Predicted Usefulness 

The SaaS migration process model needs to help the organization to execute the migration 

project efficiently and successfully. Following questions were asked to understand the 

organizational impact the proposed model is expected to have. 

 

EQ1. From your experience what areas do you think are the most challenging in a software 

migration/modernization project?  

EQ4. Can you describe some of the major challenges of cloud migration (SaaS stack) (both from 

business and technical perspective)? 

EQ5. Can you briefly tell us about the “lessons learned” from any cloud migration (SaaS stack) 

project you or your company initiated/accomplished? 

The above questions were asked to determine, the challenges that arises during migration or 

modernization projects. Experts’ knowledge regarding challenges of migration project is later 

used to verify if the proposed process model addresses those challenges. 
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EQ2. What do you think are the main reasons for businesses to migrate to cloud (SaaS stack)?  

EQ3. In what ways would you say, cloud migration (SaaS stack) project differs from a regular 

software migration project?  

These questions were asked to find out the main objective of SaaS migration. This was important 

to validate the proposed model would actually help an organization to achieve its main objective. 

 

EQ10. This model aims to suggest possible technical solution/path from the business need and 

profile of existing solution. What is your opinion about that? 

EQ11. What are the key criteria to consider in a technical feasibility analysis of cloud migration? 

EQ12. What are the key criteria to consider in a financial feasibility analysis of cloud migration? 

These questions were asked to verify that steps of proposed model considers all the major 

feasibility criteria of a SaaS migration project. 
 

EQ15. To what extent the proposed process model will serve the purpose of providing a high 

level overview and help the management to steer the SaaS migration project in right direction? 

This question is to validate if the proposed model would be effective in the industry. In addition, 

this question would help us to understand if the model would serve its purpose and would be able 

to steer the project successfully in right direction. 

 

EQ16. Any other opinion or suggestion you would like to share about the proposed process 

model? 

This was last question of the evaluation interview, was asked to get opinions or suggestions that 

were not covered in the previous questions.  
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5 PROPOSED MODEL: SAAS MIG  
This chapter presents the outcome of the research; a process model to migrate a legacy 
system to SaaS. Chapter 5.1 provides an introduction to general information about process 
model. Chapter 5.2 discusses briefly about different alternate strategies for migrating a 
legacy system to SaaS; followed by chapter 5.3, which describes the steps of the proposed 
process model SaaS Mig.  
 
 
 
5.1 Process model 
A software process model is a standardized format for planning organizing, and running a 

development project [46].  Process Models are general approaches for organizing a project 

into activities.  It is an abstract representation of a process and presents a description of a 

process. There are hundreds of different process model but few are widely known for 

example: Waterfall, Spiral, XP and Scrum [48].  It helps project manager and management 

people to decide on what work should be done and in what sequence to perform tasks in 

order to accomplish a project. The models should be perceived as aids to thinking. However, 

each project is unique and requires its own planning. Project planning is the part of a process 

model and aims to solve the project constraints, along various issues such as time, money, 

resources, and staffs in order to optimize project risks, profit, customer satisfaction, worker 

satisfaction, long/short-term company goals.  

   
 
5.2 Migration alternatives from legacy to SaaS 
There are different alternate strategies for migrating a legacy system to SaaS. A typical legacy 

system might have databases, tightly coupled modules and user interfaces. Legacy system could 

be migrated in different ways. Several migration solution alternatives are available for migrating 

legacy system to SaaS platform. Refactoring, reengineering, re-architecting, rebuilding or 

replacing are the techniques to migrate a legacy to the cloud.  Figure 15 depicts the full scenario 

of legacy system migration to the cloud. The main challenge is to decide which solution 

alternatives are feasible based on current business requirements.    
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Figure 15. General migration steps from legacy to SAAS 

 
 
5.3 Proposed process model for SaaS migration 
SaaS Mig model covers the entire cycle of a SaaS migration project. It provides higher-level 

abstraction for the decision maker, management people and at the same time provides enough 

guidance for practitioners to guide the migration project. SaaS Mig model is illustrated in 

Figure 16. In the following sub sections, we will briefly describe the SaaS Mig model and its 

steps.  

 
 
5.3.1 Brief overview and usage of the SaaS Mig model 
The SaaS mig model showed in Figure 16 begins with identifying a new business 

opportunity. The new business opportunity might be realized by migrating an existing legacy 

system to SaaS. In parallel, an organization also starts assessing its current business model. 

Upon completing the analysis of new business opportunity and assessing current business 

model, the next step is to determine the target SaaS business model. Once the target SaaS 

business model is determined, the next phase is to analyze the gap between existing supports 

for target SaaS business model. In this step, a thorough analysis is done to find the gap 

between existing technical solution, operation support and how much change is required to 

achieve the target SaaS model. After the gap analysis the next step is to specify different 

alternatives. In this step, an organization looks at different alternate strategies for achieving 

the target business model. Solution alternatives include both required technical and 
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organizational changes. The solutions should also consider estimated time, resource, 

comparable strength and weakness of each solution. After developing different solution 

alternatives organization needs to do a feasibility analysis for choosing the best possible path 

to move forward. Once a solution is decided, and if organization decides to go ahead it needs 

to plan the migration. In the planning phase, it is important to keep short verifiable goals. In 

addition, in the planning phase it needs to plan both for the technical goals and business 

operation migration goal. This is to make sure that, rest of organization is also prepares for 

the changes to take maximum benefit of new SaaS target business model. After the high level 

planning, an organization should go into implementation phase. During implementation 

phase it might need to revisit and update the plan. However, at this step it is also important 

that, the implementation tasks are verified and prioritized according to the target SaaS 

business model. Finally, the last step is to take the migrated project into operation, where 

organization starts delivering the software as service. 

 

SaaS Mig model can also guide different kinds of organization with varying technical 

strength. The model can be followed entirely by an organization where solely in-house 

expertise is used to execute the migration project. In case of an organization, which depends 

on external expertise through procurement, this model will also work well. Management of 

the organization still needs to complete the steps until determining the target SaaS business 

model and from there on it can continue with rest of the steps by involving external experts. 

Also this model does not recommend any development process, an organization can follow 

it’s own working process during planning and implementation phase.    

 

 

5.3.2 Identify business opportunity 
Goal: Identify SaaS based business opportunity. 

Input: New business opportunity, Customer segment, Analysis existing market. 

Activities/What is being done: Identify possible business solution, understanding of business 

model in terms of sales, marketing, and licensing. 

Results/Deliverables: Possible business solution, identify required product portfolio, features, 

and service needed for the new business opportunity.  

 
One of the first steps in the SaaSMIG model is “identify business opportunity”. This step 

identifies new business opportunities. New business opportunities might vary from 

identifying new customer groups to simply cost reductions of its existing operation. 
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Moreover at this stage, organization also realizes it might be difficult to fully utilize the new 

business opportunity with current solution. Therefore, the organization is prepared to make 

changes to the existing business model, operation or system. However, this study focuses 

mainly on the scenario where an organization makes migration of its existing system to SaaS-

based solution.  

 

In the next paragraph few business opportunities for SaaS migration is discussed. Here we 

discuss example of few business opportunities that might influence a company to go to SaaS 

model.  

• Capture new market: Migration of the existing system in order to serve a large 

number of user base for example by expanding the service to new geographic regions 

or by capturing new clients.   

• Increase sales: Migration of the existing system to increase sales for example by 

making the sales and access to software easier, hosting a service online removes the 

burden of software downloads and trials. Moreover, reduction of upfront licensing 

fees in some cases helps the sales process.  

• Time to market: By migrating existing software as a hosted service the business have 

more control about developing and pushing new product features to the market. 

• Increase collaboration: From technology perspective, SaaS model puts an 

organization into competitive advantage to collaborate with other businesses. Most of 

the SaaS based business today has high collaboration through APIs, which was not so 

common even a decade ago.  

• Increase value proportion: An organization might consider moving to SaaS based 

model to increase its value proportion by reducing cost. SaaS reduces the need of 

initial capital investment on hardware and other  

• Infrastructure: at the same time SaaS reduces operation cost and increases operational 

efficiency. Overall, SaaS helps an organization to focus on its core business by 

reducing the IT operations.  
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Figure 16. Proposed process model “SaaS Mig” for SaaS migration 
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5.3.3 Assess current business model 
Goal: Re-evaluate existing business model.  

Input: Business operation, current market, sales model 

Activities/What is being done: Assess existing business model, infrastructure, and existing 

system.    

Results/Deliverables: An in-depth analysis report of existing business model. 

 
The second of the first steps is “assess current business model”. The assessment of the 

current business model is essential in order to determine the target business model. Business 

model is like a blueprint for a strategy to be implemented through organizational structures, 

processes, and systems. It covers four main areas of business: customers, products, 

infrastructures, and financial viability.  

 

The purpose of assessing business model is to check the health of an organizations’ market 

position. Assessing business model's overall integrity is crucial. Organizations normally 

assess the business model in two ways: (1) the big pictures assessment where describe how 

they have built strategically based on a model and (2) evaluate each building blocks using 

SWOT analysis [50] (strength, weakness, opportunities and threat). Both assessments are 

complementary for each other. To migrate the existing business model to SaaS business 

model, the following building blocks need to be assessed:  

 

1. Customer: Customers are the key for any business model. An organization must determine 

the different segments of their customers on the basis of common needs and common 

behaviours. It is also important to identify the current customer segments and which 

customers are underserved. A company can assess this segments considering SWOT analysis 

[50]. The deep understanding of a specific customer needs and the assessment of different 

customer segments is essential for understanding the current business model.  

 

2. Product: It describes what value we deliver to the customers. It solves customer problems 

or satisfies customer needs. A company needs to assess which type of customer’s needs or 

problems they are helping to solve. A company can assess their product’s strength, weakness, 

opportunity and threat in order to identify their product performance in the market.  

 

3. Infrastructure: It is one of the most important building blocks to make the business model 

to work. In our scenario, company’s existing system can be desktop-based, web-based, SOA-
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based or package-based. It might include hardware, platform, distribution channel, and other 

key resources.  A company can assess how current infrastructure serves their purpose. 

Current hardware could be outdated, platform might not able to serve existing customer, or it 

could not support the upgrades of the future system.   So, it is important to assess each 

elements of the infrastructure to determine the current business model.  

 

4. Financial viability: Financial strength or profit margin determines the health of a company 

in the market. It represents the financial status of a company. The financial assessment 

mainly focuses on sales, revenue and the cash flow of a company. It also includes the 

assessment of payment mechanism and for what value they are paying.  

 
 
5.3.4 Determine target SaaS business model 
Goal: Determine SaaS compatible target business model 

Input: Possible business solution, current business model 

Activities/ What is being done: Develop feasible business model for identified business 

opportunity.  

Results/Deliverables: Revised business model suitable for SaaS.  

 
Developing a SaaS based business model requires understanding of how a SaaS offering 

might differ from traditional business. There are four areas where a SaaS based product 

might differ with existing product. Four primary areas are described below:   

 

• Sales model: In general, a SaaS product does not offer one time sell or perpetual 

licenses. SaaS sales are more targeted on the base of usage of actual service. This 

lowers the entry barrier for customers at the same time it is easier for customers to 

leave if they are not satisfied. 

• Revenue model: Most of the case SaaS does not require initial investment or one-time 

fee. Hence, the revenue model differs much from the traditional revenue model. 

• Delivery/Distribution: SaaS completely changes the way software is distributed and 

consumed.  

• Operations: SaaS relies on automated infrastructure to be successful. In SaaS, 

customers related to a product are geared towards more self-serve approach.  

 

SaaS model creates new opportunities for example it is much easier to utilize the network of 

customers and provide value added service based on that. SaaS based business also makes it 
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easier to reach out customers over different geographic locations and thus it scales better over 

traditional business. To develop a SaaS business model an organization needs to go through 

each block of the business model and also need to understand how each block will work 

together to get the big picture. 

 

Once an organization has identified its current business model and decided to attain new 

business opportunity, it needs to develop the target business model. As the scope of this 

thesis is SaaS migration, so we mainly focus on SaaS based business model generation. To 

generate a SaaS based business model, the organization first needs to find out the gap how an 

existing business model lacks the support for capturing the new opportunity, and then 

understand the future trends in order to design a long life system. Finally, developing revenue 

stream for SaaS based model is often critical. 

 
 
5.3.5 Assess existing support for target SaaS business model 
Goal: Analyze gap between existing support and required support for the target SaaS business 

model. 

Input: Current system, current system support, SaaS business model 

Activities/What is being done: Assess current system, and find gap between current system and 

target system.  

Results/Deliverables: Target system requirement, operation needed for target business model.   

 

The assessment of existing support for on-premises applications and SaaS based model 

identify the gap between existing support and current support. In this step, management 

needs to understand what kind of technical system the organization needs to build in order to 

support the target SaaS business model. Organization also needs to understand existing 

technical solutions and how much effort it will take to transform to the target system. 

Organization also needs to understand the business and operational changes required to avail 

the target business model. For example, customer support for a SaaS application has much in 

common with supporting an on-premises application. However, a number of questions need 

to be resolved in order to provide customer support for the target SaaS business model. For 

example, the numbers of the predicted customer requests and required setup needed to fulfil 

those requests needs to be calculated. Another critical aspect of customer support is how you 

communicate with your users when your SaaS application goes down. Supporting a SaaS 

model can be a 24x7 endeavour that requires additional staff, new training and a well thought 

out strategic plan.  Overall, in this step an analysis have to be conducted how much changes 
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are required for an organization to avail the new target business model. 

 
 
 
5.3.6 Specify SaaS based solution alternative 
Goal: Identify different SaaS based solution alternative 

Input: Target SaaS model, target system requirement, operation needed for SaaS target business 

model.  

Activities/ What is being done: Analysis between possible options: re-host, re-factor, revise, 

rebuild, replace and other detailed choices related to migration option. 

Results/Deliverables: Possible SaaS based solution alternatives. 

 
At this stage of the process model, organizations need to identify the possible alternative 

solutions for SaaS migration. There are possibly many migration options available including 

re-hosting, refactoring, revising, rebuilding and replacing for any Cloud migration. Based on 

the condition of the candidate application and cloud migration goal, any of the migration 

options, which are most suitable, must be selected. If the application is 2-tier simple desktop 

application and our migration goal is to scale up, it would not be feasible to select re-hosting 

or refactoring. Rebuilding or replacing the whole system could be a good option. Again, if 

the candidate application is a typical legacy application, rebuilding and replacing could be 

expensive and resource consuming. Refactoring or revising could be the alternative solution. 

The migration option is entirely dependent on the candidate application types. However, the 

candidate application scenario is, most of the cases applications have not been developed 

with cloud in mind. Distinguished Gartner analyst Anne Thomas Manes described in her 

presentation that migration goals that are critical to select the migration options, they are 

shown in Table III [38]. 

 
Migration objective assessment tool showed whether different migration goal support, 

possible and not support by the migration options. For example: Time to market goal can be 

fully achieved by re-hosting but not possible by revising or rebuilding. Using something 

similar to migration objective assessment tool helps management to choose migration 

solution alternatives and also articulate why they are choosing such alternatives.  
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Table III. Migration objective assessment tool 

 
 
 

Re-host Refactor Revise Rebuild Replace 

Time to Market Yes - No No - 
New Capabilities No - Yes Yes - 
Preserve capital, 

reduce operational 
expense 

Yes - - - Yes 

Leverage 
investment 

Yes Yes - No No 

Free up data centre Yes Yes Yes Yes Yes 
Cost effective 

Scalability 
No - - - Yes 

Gain operational 
efficiency 

Yes - - - Yes 

 

 
5.3.7 Feasibility study 
Goal: Make decision about possible migration strategy.  

Input: Possible SaaS based solution alternatives, Saas based target business model. 

Activities/What is being done: Identify pros and cons of different solution.   

Results/Deliverables: Feasibility report with decision about possible migration strategy.  

 
The aim of the feasibility study is to uncover the strength, weakness, opportunities and 

threats presents in the SaaS solution alternatives and existing business environment. It also 

evaluates whether a particular legacy application can be migrated into SaaS based 

environment successfully or not. There are mainly four types of feasibility study which are 

described the following: 

 

1. Operational: Operation feasibility identifies if the operation changes required to implement 

a proposed solution is acceptable. In many cases a SaaS based solution might require the 

whole operation environment to be changed. The most likely areas need to changed because 

of a SaaS migration is system supports, maintenance and sales. An organization requires 

understanding these changes and assessing the feasibility of such changes. 

 

2. Technical: Technical assessment of the possible migration approaches is vital for any 

migration project. In technical assessment an organization needs to analyse if the possible 

solution will help the organization to achieve its business goals. In addition, in technical 



 59 

feasibility an organization also needs to ensure that the solution is future proof, try to avoid 

solutions, which requires vendor locking or designed specifically considering only one 

vendor. In this step, it is also important to analyse how the solution will provide security to 

the data in cloud, how the solution will support different licensing model and such other 

issues. For each solution organization also needs to estimate the time, resource and risk 

factors.  

   

3. Financial: This type of feasibility study mainly analyses on cost and benefit. What are the 

developments and operation cost and how much revenue gets generated from total sales? 

Financial viability is a prime factor for any organization. The system migration is not 

possible if the proposed solution is not financially viable. The bottle line of many projects is 

economic feasibility.  

 

4. Duration: The estimation of the total duration of the migration process is a complex task. If 

the project schedule could not be met, the project could end up with over budget. A 

comparison needs to be carried out between estimated duration of different possible solution 

alternatives. 

 

SWOT analysis [50] could help us to find out the strengths, weaknesses, opportunities and 

threats of each of the feasibility types. After feasibility study, management makes a final 

decision whether they will migrate their systems or not. 

 
 
5.3.8 Plan migration 
Plan migration phase both considered business operation and technical migration. After the 

feasibility study, organization needs to plan for the migration operation. In the migration 

planning phase, details analysis is required whether a significant change is required in the 

current business process and operation or not. Based on the current core business and 

operations, the future business process and operations need to be determined  

 
 
5.3.8.1 Planning business operation migration 
Goal: To find out operational changes needed to support new SaaS based business model.   

Input: Current operational activities, business operation changes required for the target business 

model.  
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Activities/What is being done:  Identify operation’s migration path to adapt SaaS based 

offerings, detailed planning (human resource changes, change the way of working) for each 

relevant department. 

Results/Deliverables: Migration plan for day-to-day business changes to adapt new SaaS based 

offerings. 

 
To find out operational changes needed to support new SaaS based business model is the goal 

of this phase. Current inputs are operational activities and business operation, which are 

required for the target business model.  Identify operation’s migration path to adapt SaaS 

based offerings, detailed planning (human resource changes, change the way of working) for 

each relevant department are the major activities in this phase. Migration plan for day-to-day 

business changes to adapt new SaaS based offerings is the ultimate result of this phase. 

 
 
 
5.3.8.2 Planning technical migration 
Goal: Breakdown of target system solution to fit in small iterations and planning for measurable 

milestone.   

Input: Proposed solution.  

Activities/What is being done: Breakdown measurable task that can be achieved within small 

iteration, determine task dependency and sort out order of the task.  

Results/Deliverables: List of small verifiable task.  

 
Breakdown of solution to fit in small iterations and planning for measurable milestones is the 

focus of this stage. Proposed solution is the only input that is to be broken down into 

measurable tasks that can be achieved within small iteration. In this phase, one should also 

determine task dependency and sort out order of the tasks. List of small verifiable tasks is the 

desired outcome from this phase.  

 
 
5.3.9 Implementation phase 
Implementation phase is divided into business and technical operation. Existing business 

process and technical migration plan need to be executed in this phase. In the following 

sections we briefly discussed about implementation of both new business operation and the 

target system. 

 
 
5.3.9.1 Implementation of business operation migration step 
Goal: Ensure the replication of existing business operation in the SaaS environment.  
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Input: Detailed migration plan 

Activities/What is being done: Implement the business operation according to the migration 

plan.   

Results/Deliverables: New operation to support migrated project.  

 
Implementation of business operation migration step ensures the replication of existing 

business operation in the SaaS environment. Detailed migration plan is considered to be the 

only input in this phase. Next activity is to implement the business operation according to the 

migration plan.  Only outcome from this phase is to enable new operation in the migrated 

project. Based on the situation it might require revisiting the planning phase for an updated 

plan. 

 
 
5.3.9.2 Implementation of technical migration step 
Goal: Implement verifiable sub goals.  

Input: List of small measurable task 

Activities/What is being done: Implement the verifiable task according to the plan 

Results/Deliverables: Iterative deployment of the sub tasks after implementation. 

 
Implementation of technical migration step is to implement measurable sub tasks. List of 

small measurable tasks is the only input and the implementation of the measurable task 

according to the plan is the main activity. At this step, it is also important that the tasks are 

verified after the implementation. Based on the verification result, it might require revisiting 

the planning phase if any changes are required. 

 
 
5.3.10 Operation 
Goal: Develop methods deployment, maintenance and support the new SaaS based system. 

Input: Newly adapted systems for SaaS model  

Activities/What is being done: Define and develop methods for deployment, maintenance and 

support SaaS based system.  

Results/Deliverables: Operational and technical support for new SaaS based solution.  

 
Operation is the last step of the migration. The main tasks of this phase are deployment; 

maintenance and support of the new SaaS based system. In this step, an organization 

gradually improves to automate the deployment procedure. The concept of release and 

distribution differs significantly in SaaS based solution with comparison to non-SaaS based 

software. In non-SaaS based software has generally longer release cycles since after the 
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release the software needs to be packaged for distribution and distributes by some channels. 

On the other hand, in SaaS new releases are simpler since most of the time just deploying 

new code to the server is equivalent to release. No additional distribution is needed for SaaS 

based software.  Most of the time the users of SaaS based software do not need to be worried 

about software up gradation. Customer support in SaaS based system also needs to be very 

efficient to handle large number of customer issues. To success and to minimize cost in 

operation, SaaS based solution providers heavily depend on automation and self-servicing 

tools.  
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6 RESULT 
In this chapter result from the evaluation interviews are presented. Interview results are 
compiled in summarized form. 

 
 
6.1 Result 
In this section, feedback from the evaluation interviews [appendix B] is summarized.  Answers 

to interview questions are briefly presented in summarized form. Questions BQ1-3 are related to 

verify interviewees’ background, and those are already presented in methodology, since those 

answers do not directly add any value to the evaluation of the process model. The rest of the 

questions EQ1- EQ16 are presented in the declarative form, along with the summarized answers 

from our interviewees. While summarizing the results an attempt has been made to include the 

excerpts from transcript whenever possible to avoid altering the meaning or intention of our 

interviewees. Therefore, in some cases the summarized results contain text with colloquial style.  

 
 
6.1.1 SaaS migration experience 
This section presents expert’s knowledge and experience in SaaS migration. In the following 

paragraphs, result of the questions to gather experiential knowledge on software migration is 

presented. To avoid any bias, these questions were asked before presenting the migration process 

model developed in this study. 

 
 
EQ1. THE MOST CHALLENGING AREAS IN A SOFTWARE MIGRATION / 
MODERNIZATION PROJECT 
Our interviewees mentioned a number of software migration related challenges. Summarized 

versions of those challenges are presented in the following paragraphs.  

 

All our experts mentioned that it is hard to communicate the business return of a migration. As a 

result it becomes challenging to gain the approval of higher management on the migration 

project.  Few other experts brought up another similar challenge, which is not being able to get 

enough support during the migration project from different departments and stakeholders within 

the organization.  

 

The majority of the experts also pointed out that, duration of migration projects is often long and 

it is often difficult to do a gradual migration over time. As a result, many companies try to solve 

the migration problem in a “big bang approach”, which itself is failure prone. Not being able to 
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set up a clear migration path and migration strategy is another big challenge; felt by some of our 

experts.  

 

Some of our experts also mentioned that not considering the business aspect to the migration 

project is a reason for failure. One expert added it is important that migration path needs to be 

planned in a way so that migration path is most beneficial to the business.  Another expert 

argued that only focusing on the technology side during migration project is a flawed approach. 

Migration project also needs enough attention from business side and it needs to fulfill the 

business requirement at the same time.   

 
 
EQ2. MAIN REASONS FOR BUSINESSES TO MIGRATE TO SAAS STACK 
A variety of perspectives were expressed in describing the main reasons for businesses to 

migrate to SaaS. The following paragraphs briefly describe our expert’s opinions. 

 

All our experts mentioned lowering the initial infrastructure cost and reducing the infrastructure 

maintenance cost is one of the key reasons for business to migrate to SaaS stack on cloud. One of 

the experts also added 

 “this enables a company to focus on its core business rather than spending time and effort on 

infrastructure and operation.”  

 

One expert also brought up the motivation for moving to SaaS from development perspective. 

SaaS allows releasing software more often and releasing it in small pieces. Therefore, it reduces 

time to market as a result. Distributing software requires no extra effort in SaaS. 

 

One expert mentioned that SaaS provides an attractive business model. In SaaS model, customer 

can pay monthly basis with small installments, which attracts more customer. Experts also said 

that moving to SaaS means software is more accessible by removing installation hurdles.   On 

the other hand, scalability, modernization to keep up with competition, internal architecture 

modernization and better integration support are few other reasons mentioned by our experts 

during the interview. 

 

 
EQ3. THE DIFFERENCE/S BETWEEN A CLOUD MIGRATION (SAAS STACK) 
PROJECT AND A REGULAR SOFTWARE MIGRATION PROJECT 
In response to how cloud migration project differs in comparison to other projects; our experts 

indicated a number of issues. In the following paragraphs these issues are briefly described.  
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In SaaS migration, there are different technology choices to be made. There exist different cloud 

platforms with different technology stacks and different providers. Before, migrating to SaaS an 

organization needs to identify which cloud scheme satisfies its business and technical needs. In 

addition to that, the migrated system needs attention on multi-tenancy, security, scalability and 

other technical aspects. While designing the target system, technicians need to consider how the 

system will scale out or provide security in a cloud environment. Often these issues are 

underestimated according to our experts.  

 

More than one of our experts has also mentioned customer expectations differ in SaaS. In SaaS 

customer expects the service to be available without any disruption. User experience 

requirements in SaaS are also different from traditional software. 

 

Most interestingly, the one of our experts mentioned that in every migration project, there are 

different challenges and in the same way SaaS migration projects will also have different 

challenges but these differences are probably not huge.  
 

 
EQ4. MAJOR CHALLENGES OF CLOUD MIGRATION (SAAS STACK) (BOTH 
FROM BUSINESS AND TECHNICAL PERSPECTIVES) 
Our experts have shared their opinion regarding challenges in cloud migration. Those opinions 

are grouped under technical challenges and business challenges.  

 

Technical challenges 
There are different forms of cloud solutions. Each cloud stack has different characteristics. To 

understand and fine tune different aspect of the system, one has to understand the chosen 

platform and underlying technologies it uses.  So, according to one of our expert understanding 

the underlying technology is an added challenge in SaaS migration.   

 

It is desirable that a SaaS system also utilizes different cloud features such as scalability. It is 

much easier to attain these features when the system is developed from ground up. However, it 

might be much harder to transform the system to include all cloud features. Based on the state of 

a legacy system it might need to go through re-architecting process to obtain necessary cloud 

features. According to our experts this is a particular challenge often faced in SaaS migration 

projects.   
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When migrating a legacy system to SaaS, the system is often divided into smaller sub-systems 

with micro services. All these sub-systems need to integrate and communicate with each other. 

In addition, these micro services need to consider security, usage tracking and other variety of 

issues.  One of our experts mentioned that some of these challenges are time consuming if they 

are not well thought thorough initially.  

 

Business challenges 
For many organizations, moving to SaaS also means changing the business from off-the-shelf 

product to sell the product as a service.  Few experts suggested that this requires a major change 

in the business model, which certainly is a big challenge from business perspective.  

 

Interestingly, one of our experts was of the opinion that SaaS migration increases the initial cost. 

Moving to SaaS, a company still needs to invest in the infrastructure, even if the company relies 

on external cloud providers. In addition, the initial development cost is also high because the 

company needs to develop a SaaS compatible solution.  

 

One expert added few business challenges from marketing and finance perspective. SaaS comes 

with a continuous deployment model where release cycle is considerably shorter comparing with 

non-SaaS product. From marketing standpoint, this is very challenging for companies, which run 

release based marketing campaigns. On the other hand, in SaaS revenue recognition is difficult 

since instead of selling products; a company is selling different combinations of usage and 

advertisement.    

 

Regarding business challenges, one of our experts said that in migration it is good to have a 

business description or business architecture that maps close to the system. However, in many 

old systems this is complicated to carry out, since the system dictates what kind of business rules 

it can support. Often organizations find it hard to replace this kind of system. That is why it is a 

big challenge to transform a system that can map the business needs and that can also fulfill 

future changes. Since, in SaaS migration a company often needs to change its business model, 

this is particularly an important challenge for SaaS migration. 
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EQ5. “LESSONS LEARNED” FROM CLOUD MIGRATION (SAAS STACK) 
When asked about lessons learned from migration projects, our experts have shared the lessons 

they have learned from different migration project. In the following paragraphs those are 

summarized. 

 

Gaining support from the whole organization is the key to success in a migration project. 

Communication plays an important role to gain backing from different parts of an organization. 

Being able to clearly communicate issues such as what problems migration will solve is 

necessary. Also, it is very important to involve all relevant groups of people from top 

management to legacy system experts in the migration project.  

 

Detailed planning is also very important to be successful in a migration project.  Determining a 

clear end goal and motive for migration project, developing a path and strategy for reaching that 

goal, monitoring progress continuously, and finally, revising plan if necessary is crucial for a 

successful migration project. 

 

Two of our experts put a high emphasis on the fact that to be successful a migration project 

needs to be broken down into small deliverables. They mentioned that having a big bang 

approach is often the road to failure. They also added that sometime, it hard to break down a 

migration project in small milestones but often it is possible if an organization puts serious effort 

into it. 

 
 
6.1.2 Evaluation of the Proposed Process Model by Interviewees 
This section contains answers to process model specific questions. Questions in this section were 

designed to find out strength and weakness of our process model. Proposed SaaS migration 

process model and motivation for developing such a model was briefly presented before asking 

the questions. 

 

 

EQ6. APPLICABILITY AND RELEVANCY OF THE PHASES TO A CLOUD 
(SAAS STACK) MIGRATION PROJECT 

All our experts were of the opinion that the steps presented in the model are very relevant and 

applicable. One expert added that the simplicity of the steps in the model is very usable and 

applicable. Another one mentioned that the steps are very much applicable since they involved 

both business and technical roles.  
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EQ7. REDUNDANT OR UNNECESSARY PHASES IN THE PROPOSED 
MODEL 

No one thinks there are any redundant and unnecessary steps. 
 

 

EQ8. PROPER SEQUENCING OF THE PHASES TO GUIDE THE MIGRATION 
PROJECT 

The majority of our experts mentioned that the steps were sequenced properly. However, one of 

the experts thought identifying business opportunity step depends on assessing current business 

model.  

 
 
EQ9. UNADDRESSED IMPORTANT STEPS IN PROPOSED MODEL 

There have been different opinions from our experts about unaddressed important steps. One of 

the experts mentioned, the model looks simple and it does not seem any step is missing. The 

expert further added that it is very important for the process model to be simple, because 

overcomplicated methods are hard to use. In contrast, other experts have mentioned different 

scenarios to emphasize that there should be a loop to re-evaluate the business model. Otherwise, 

everyone thought the proposed model contains all the important steps. 

 
 

EQ10. DISCOVERING PATTERNS IN THE PROPOSED PROCESS MODEL 
All our interviewees expressed highly positive feedback about the possibility of developing some 

patterns for SaaS migration. One of the experts said that this is an extremely interesting idea to 

have a pattern for migrating legacy system to SaaS. Another expert shared some ideas how this 

can be done. Overall, everyone thought discovering patterns for SaaS migration would be a good 

starting point for migration project. 

 
 

EQ11. KEY CRITERIA FOR TECHNICAL FEASIBILITY ANALYSIS OF CLOUD 
MIGRATION 
Our experts mentioned a variety of criteria for technical feasibility. Few of the experts mentioned 

scalability and performance are important criteria. An organization needs to consider scalability 

and performance of the target system when it is planning to serve millions of customer.  Another 

expert said that security is an important aspect to consider when migrating to Cloud. One expert 
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said that the flexible solution is important and the target system solution should not be vendor 

specific. However, experts also mentioned that these criteria really depend on the project 

requirements and should not be considered as generic criteria.   

 

 

EQ12. KEY CRITERIA FOR FINANCIAL FEASIBILITY ANALYSIS OF CLOUD 
MIGRATION 
Our experts provided a number of criteria to consider for feasibility study. At the same time, 

some of the experts have cautioned that these criteria would differ based on the project 

requirement.  According to one of our experts, migration projects should be business-driven. 

Identifying the financial drivers and calculating the investment cost and return is important. 

Calculating initial investment, maintenance cost and operation cost is required to understand 

predicted sales needed for break-even. Another expert mentioned, for large number of user 

licensing scheme is very important. How a company will license its product and charge the 

customer is crucial for financial success. Reducing people’s involvement through automation to 

increase revenue margin is another important factor especially when an organization grows 

rapidly with SaaS. In financial feasibility, it is also important to consider different departments’ 

cost to become SaaS ready.  

 

 

EQ13. OPINION ABOUT SHORT VERIFIABLE ITERATIVE STEPS IN 
PLANNING PHASES 
All experts said again that the short verifiable iterative step is very useful. In some cases, it might 

not be possible but this is the key to success.  One of the experts added that companies doing 

SaaS follow short iteration cycles to release and practicing short iteration cycle is important for a 

company moving to SaaS. 

 

 

EQ14-15. APPLICABILITY AND EFFECTIVENESS IN INDUSTRY 

All interviewees agreed that the proposed model is entirely applicable and can be followed in the 

industry. One expert cautioned from his experience that due to time pressure management often 

focuses on just complete the task anyway, rather than proper planning and following a process.  

 

This model also provides a high level overview to the management according to one of our 

expert. One of the experts mentioned that this model requires determining the business model 
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beforehand and it makes sense because it forces a company to find out all the necessary details 

before implementation, which will highly increase the efficiency.  Another expert mentioned that 

this process model would serve as a good steering tool for migration projects. 

 

 

EQ16. SUGGESTIONS/IMPROVEMENT ABOUT THE PROPOSED MODEL 
The proposed model received highly positive confirmation from all our experts at the end of the 

interview. Except to that, there have been few minor suggestions. One of the experts mentioned 

that small iterations in the implementation phase were not really obvious on the process model 

diagram. Another of our experts repeatedly said that the business model might change over time 

because of external factors and it is important to re-evaluate the business model during the 

migration. But in general, our model was highly appreciated because of its simplicity and 

because of bringing in the business factor in the process model. 
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7 ANALYSIS AND DISCUSSION 
In this chapter, discussions on the overall research outcomes, our evaluation analysis and 

updated solution are presented.  

 
 
7.1 Discussion 
In this section, we will critically analyse our methodology, briefly compare with existing models, 

present the updated model based on the suggestions of the experts and finally present our own 

analysis on result. We will also give our own analysis and reasoning for updating the proposed 

model.  

 

 

7.1.1 Critical analysis of research methodology 
In this section, we critically look at the methodology followed in this study for developing and 

evaluating the process model. During iterative development of the process model experiential 

knowledge is used along with researching and understanding relevant work in this field. We have 

worked closely with an industry experts and our supervisor to utilize their expertise on the field. 

Another alternative could have been to survey a large group of relevant experts on this field and 

develop a model based on the result. However, this approach requires finding a large number of 

experts, also translating large number of feedback and extracting out the proper intention of the 

respondents is challenging. Rather, it appears doing casual face-to-face interviews provided us 

the knowledge depth required to develop this model.  

 

In the evaluation phase experts on the subject matter have been consulted.  Since, validation with 

empirical data is out of scope for this study another alternative could have been also to approach 

a group of experts with questionnaire. During evaluation a mix of both approaches would have 

probably given us more data to analysis. On the other hand, doing live interviews with expert 

provided us more direct feedback and a better insight. 

 
 
7.1.2 Brief Comparison with existing models 
This section provides an overall analysis of our proposed process model. The proposed SaaS Mig 

model of this study is also quite unique when compared to other migration process model. Other 

models discussed in related works chapter, mainly focused on the technical aspect of the 

migration and focuses more on doing the actual migration tasks. Whereas our SaaS Mig model 
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will provide a high level overview to the management in order to help them to achieve their goal 

in an efficient manner.  SaaS Mig model is also generic enough to serve the purpose of migrating 

various types of legacy system to SaaS. Also by comparing with other models it appears that, our 

SaaS Mig model can fit in as parent model where it can allow other model to do perform steps.  

For example, in “assess existing support for target SaaS business model” step, a migration model 

with better support for gap analysis can be used. The biggest difference with other migration 

models is, this model approaches the migration problem in a holistic way, so it covers steps from 

identifying business opportunity to implementation of target system. In a migration project, 

during different phases great deal of decisions needs to be made. One wrong or inappropriate 

decision might turn out to be very costly. However, we expect our proposed model will minimize 

that risk since every decision needs to align with the target business model. Developing the 

target business model as part of the process and keeping it available during difference phases 

also means it will be easier to prioritize the project judiciously.  

 

Finally, as discussed on the analysis part on previous sections, it indicates that our proposed 

SaaS migration model received enthusiastic and high feedback from experts. It seems to provide 

a good ground for empirical evaluation. 

 

 

7.1.3 Updated SaaS Mig model 
The result of the interviews suggests that our proposed SaaS migration model was well accepted 

by the experts. However, experts have also shared their opinion about the possible areas where 

our model needs modification.  In the following paragraphs these suggestions are discussed.  

 

During the interview our experts pointed out two improvement suggestions on our proposed 

SaaS migration model. First suggestion was about including a feedback loop to be able to revisit 

the business model if needed.  Everyone except one mentioned that, model should provide a 

scope to revisit the target business model if required. Second suggestion was related to the 

sequence of first two steps. One of our experts mentioned that, one of the first steps to identify 

business opportunity is dependent on assessing current business model.  

 

The experts have mentioned different scenarios where there is a need for revisiting the business 

model. One of the scenarios is applicable for long running migration projects. A migration 

project might run from months to years. In such long running projects, it might happen that, the 

business model or solution decided at the beginning of the project becomes invalid or loses its 
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importance over the time.  In such case, it is important to revisit the target business model to plan 

for possible changes. Another scenario mentioned is that, during the implementation stage it 

might be realized some decisions taken on earlier steps is not valid or needs to be updated. The 

other scenario mentioned, is to ensure continuous validation of the business model and also to 

keep the stakeholders involved.  All these scenarios provide a strong reason to update the 

proposed model.  

 

The second suggestion, which recommends that, “Identify Business Opportunity” step should 

depend on “Assess Current Business Model” step. However, on further discussion with our 

expert it seems this might not be the case always. In most of the cases, new business opportunity 

should be identified independently. Whereas, taking the current business model in consider 

might bias the outcome of new business opportunity. Hence, this suggestion is not taken into 

consideration. 

 

To reflect the first suggestion, the proposed SaaS migration model is updated to include a loop 

from “Plan Migration” step to “Determine Target SaaS Business Model” step. In Figure 17, we 

have presented the updated model, where a dashed-box highlights the updated part. When 

required during the planning phase of migration project there will be an option to return to re-

evaluate business model.   

 

 

7.2 Analysis 
In this section, we will discuss the summarized result, evaluation analysis based on the 

evaluation model. In general, our interviewees expressed positive feedback about the proposed 

model.  The following paragraphs contain our analysis on findings from the result. 

 

 

7.2.1 Predicted Usefulness 
Predicted usefulness of a process model requires analysing the model from different 

perspectives. How well the model addresses the challenges, how feasible and economical it is to 

practice and finally how effectively it guides the project to bring a successful result. In the 

following paragraphs we will summarize our experts’ relevant feedback and analyse how these 

feedbacks matches with our proposed model to understand the predicted usefulness.  
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Figure 17. Updated SaaS Mig model according to the feedback from experts 
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Experts mentioned several reasons that determine the success and failure of migration projects. 

One of the key success factors mentioned by most of experts is to communicate clearly with the 

rest of the organization about the goal and outcome of the migration project and to gain support 

of the whole organization.  Couple of experts mentioned absence of detailed planning and 

strategy is a major reason for failure. Most of the expert also mentioned lack of clear end goal for 

a migration project is another big reason for failure. A common view amongst experts was that, 

failing to engage the business side and relevant stakeholders in the migration project is another 

big reason for failure. To summarize, it appeared from the result that, communication with rest 

of the organization and not considering the business aspect of the migration project are two most 

important factors that decide success or failure in a migration project. 

 

In our proposed process model, business aspect of the migration is highly emphasized. This also 

becomes crucial in a SaaS migration project, since in SaaS projects, the business model needs 

some readjustment. In the proposed process model migration project initiated by analysing, 

understanding both the current business model and the target business model. The initial steps of 

our process model require gaining a holistic overview of the current business situation and 

determining the end goal from business perspective. Developing a target business model also 

requires identifying all the organization changes required to support SaaS. As a result this, will 

help organizations to clearly communicate the support needed by rest of the organization to 

continue the migration project successfully. Laying out the target SaaS business model will also 

help to identify and involve all required stakeholders early in the project. Later, in the planning 

phase SaaS Mig model also requires to plan migration of business operation in parallel to the 

technical planning. This enforces different departments and relevant stakeholders work in 

collaboration.  

 

Our experts also mentioned a few areas from technical point of view where cautions are 

required. One of the main concerns for cloud migration is to know about the platforms and 

underlying technology choices. Another concern was to break down the project into small steps. 

In our proposed model, there is a step to identify different alternative solutions, in which the 

team needs to evaluate different technologies. Additionally, in the planning phase we put 

emphasis on breaking down the project into short verifiable steps, which will address the concern 

mentioned by the experts. 
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All of our experts also mentioned that, the proposed SaaS migration process model is very much 

applicable in their organizations. They have also highlighted that, this is a simple and easy to 

follow process and provides a good high-level overview. These feedbacks give us confirmation 

that, this is model can be applied in migration projects without much modifications. Overall, the 

feedback from the experts provides us a good level of confidence that our proposed model is 

practicable in the industry, it addresses all the major challenges mentioned by experts and hence 

there is a very high possibility that this model will be successful in guiding a migration project in 

right direction.  

 
 
7.2.2 Semantic correctness  
Experts’ feedback on the questions related to semantic correctness of the SaaS Mig model allows 

us to infer that the model is semantically correct. According to the feedback, the model is easy to 

understand, it has the clarity. Additionally our interviewees think that this model will serve the 

purpose of guiding a cloud migration project to the right direction. The steps in the model are 

easy to follow, and most importantly, our interviewees agreed that this model is very much 

applicable in the industry.  

 

 

7.2.3 Syntactic correctness  
We can also safely make the conclusion that, SaaS Mig model is syntactically correct after 

analysing the result related to questions aimed to understand the syntactic correctness of the 

model. All interviewees mentioned that no steps appear to be redundant; nor did they find any 

important step, which is not addressed in the model. Overall, our interviewees think the steps are 

sequenced properly, which ensures the syntactic validity. 
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8 CONCLUSIONS AND FUTURE WORK 

 
 
More and more organization is intending to migrate their legacy system to the SaaS based system. 

There is no well-defined process model for this. Cloud paradigm still a black box and organizations 

are unaware about the hidden challenges of SaaS migration. Process model can significantly help 

them out in order to successfully migrate their system to the target SaaS model. A well-defined 

process model could save lots of time and resources. This study aims to develop an effective process 

model for SaaS migration. Throughout this study, qualitative method was followed to gain a broader 

and deep understanding about the problem area. The proposed migration model was developed 

iteratively by combining the knowledge of related work and experiential knowledge. Structured 

open-ended interview was conducted with the experts on the subject matter to validate the model 

based on our evaluation model.  Results of the evaluation interview indicated that, SaaS Mig model 

is semantically and syntactically correct. The results also suggested that, SaaS Mig model addresses 

major SaaS migration related challenges and the model is very much applicable in the industry.  

Most importantly our experts on the subject matter confirmed that, the model will provide a high 

level overview and will be able to guide the migration projects efficiently. Therefore, we can 

conclude that, the study has achieved its goal successfully and contributed with an effective process 

model for SaaS migration. 

 

The proposed SaaS migration process model received high appreciation from the industry experts, 

which provides a good ground for future. This model is now ready to be applied on industry and to 

be validated from empirical data. So, empirical validation would be a good continuation on the 

outcome of this study. Another important future work would be to develop some transformation 

patterns specifically for SaaS migration. The patterns would suggest some migration path by 

considering the current business model, current system profile and the desired business model. 
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APPENDIX 
 
Appendix A: 
 
Iterative development of SaaS Mig model 
 
1. SaaS Mig model version 1.0  
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2. SaaS	  Mig	  model	  version	  2.0	  
	  

 
 
 
 
 
 
 
 
 



 84 

3. SaaS	  Mig	  model	  version	  3.0	  
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4. SaaS	  Mig	  model	  version	  4.0	  
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Appendix B 

 

Evaluation Questionnaires 

 

Process Model Evaluation Questions 

This is the last step of our interview to evaluate the proposed process model. At this step we are 

targeting an industry specialist who already had previous experience with migration projects and 

is/was actively involved in at least one or more SaaS migration project. The interview questions 

follow standardized open-ended question approach.  
 

Background 

Initial questions are designed to get an understanding about interviewee's experience and his/her 

current involvement in the field of our interest. 

 

BQ1. Can you tell us a little bit about your current work and your experience in software 

industry? 

Supportive questions if needed 

• What is your role within the company? 

• What other role you had before? 

• For how long you have been working in the industry? 
 

BQ2. What kind of service and product offerings do you have in your current organization? 

BQ3. What is your experience with SaaS migration and software modernization projects? 

 

 

SaaS Migration 

Questions in this section are designed to gather interviewee's knowledge and experience in SaaS 

migration. We will use interviewees experience and knowledge to validate if our process model 

addresses the key challenges in SaaS migration. Also to avoid any bias we ask these questions 

before showing our proposed process model.  
 

EQ1. From your experience what areas do you think are the most challenging in a software 

migration/modernization project? 

EQ2. What do you think are the main reasons for businesses to migrate to cloud (SaaS stack)? 
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EQ3. In what ways would you say, cloud migration (SaaS stack) project differs from a regular 

software migration project? 

 

EQ4. Can you describe some of the major challenges of cloud migration (SaaS stack) (both from 

business and technical perspective)? 

EQ5. Can you briefly tell us about the “lessons learned” from any cloud migration (SaaS stack) 

project you or your company initiated/accomplished? 

 

 

Proposed SaaS Process Model 

Before this step we will briefly present our proposed SaaS migration process model and 

motivation for developing such a model. In this section, we target questions specifically to find 

out strength and weakness of our process model. 
 

EQ6. How applicable and relevant are the phases for a cloud (SaaS stack) migration project? 

EQ7. Are there any redundant or unnecessary phases in the proposed model? 

EQ8. Do you think the phases presented in the model are sequenced properly to guide the 

migration project? 

EQ9. Can you think of any important step related to SaaS migration that is not addressed in our 

proposed model? 

EQ10. This model aims to suggest possible technical solution/path from the business need and 

profile of existing solution. What is your opinion about that? 

EQ11. What are the key criteria to consider in a technical feasibility analysis of cloud migration? 

EQ12. What are the key criteria to consider in a financial feasibility analysis of cloud migration? 

EQ13.  In the proposed model we present short verifiable iterative steps in planning phase. What 

is your opinion about that?  

EQ14. To what extent the proposed model can be followed for a SaaS migration project at your 

organization? 

EQ15. To what extent the proposed process model will serve the purpose of providing a high 

level overview and help the management to steer the SaaS migration project in right direction? 

EQ16.  Any other opinion or suggestion you would like to share about the proposed process 

model? 
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Appendix C 
 
Software pricing models 

	  

 Software pricing models [43] 

Platform Pricing Model Description Example 

Traditional Product based One time/renewal 
based 

MS office, Oracle, Photo Shop, Mac 
OS, 

SAAS Consumption 
based 

Transaction, storage, 
user based 

Nortel, Seamless, Cloudbees, 
Amazon web services, JIRA 

Both Free based Completely free or add 
based 

Facebook, gmail, Viber, WhatsApp, 
Linux, Java, Android, MongoDB, 
JMeter, wiki, JIRA 

Both Tiered based Features or a group of 
features as a tier 

Github, BlazeMeter, Rebtel  

Both Service based Support, maintenance, 
managed operation 
based 

MySQL, RedHat Linux,  

Both Freemium based Free core features but 
charge for premium 
features 

Skype, LinkedIn, SOAPUI, Angry 
Birds, Meetup.com, IntelliJ IDEA,  

Both Hybrid based Combination of 
different model 
customized 

Adobe Acrobat, Windows Server 
2012 R2, SAP, Hubspot,  
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Appendix D 
 
Licensing Model 
 

 
Software licensing model [42] 

Platform Licensing 
Model 

Description Example 

Traditional Beta Test 
Licensing 

This type of license is used to get 
feedback from users and usually 
expire at the end of the beta test  

Windows Vista, Mac OS, 
Visual Studio. 

Traditional Node locked This license used only on one or 
more named computer systems. 
Usually, CPU serial number 
verification is used to enforce this 
type of license 

Mocha Pro 

Traditional OEM This license allows integrating 
software into their products or 
services and then they sell the 
combined products 

Microsoft Office, Windows 
Vista 

Traditional Site 
licensing 

Grant rights to all valid users at a 
named location; may be unlimited 
in number or up to a certain 
number  

CAD, GIS 

Traditional Volume 
licensing  

This licensing allows a single 
product key to be used for 
multiple installations.    

Photoshop, Windows Vista, 
Windows 7 Enterprise, 
Windows 8 Enterprise, 
Windows Server 2008, 
Microsoft Office 
2007/2010/2013 

Traditional Trust based 
licensing 

This licensing grants all users 
access to their client software 
regardless of the number of 
available licenses 

AutoPIPE V8i 9.6 

Traditional Network 
licensing 

Multiple licenses tied to a central 
server and dynamically allocated 
to multiple client computers  

ReliaSoft,CADprofi 
 

Traditional Enable/Disa
ble Product 
features 

This license grants rights to use 
specific features based on 
different version like standard, 
pro, enterprise. It can be exists 
within a single products 

Windows Vista, windows 7, 
Microsoft SQL Server,   
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SAAS Pay per use License fees are based on actual 
usage. Usages can be based on 
CPU use /bandwidth use/no of 
user 

Amazon web services, JIRA 

SAAS Overdraft This licensing grants N more 
licenses than were purchased. 
Customer can manage peak use 
without violating the license.  

ciTrix, XenDesktop,  

Both Floating 
licensing 

Provide license grants for a 
specific number of concurrent 
users on a network or list of host 
computers.    

IBM Rational Rose, 
Microsoft Project, Microsoft 
Visio 2010 

Both Group 
licensing 

This type of license can be used 
to develop a consortium. It grants 
rights only to members of a 
specific group.  

Squish GUI Testing,  

Both Cross 
licensing 

These licenses are used when 
licensor and licensee(s) agree to 
exchange rights.  

Microsoft & JVC 

Both High water 
mark 
licensing 

Rights are given to use the 
maximum number of concurrent 
user and fees are calculated based 
on past month 

Oracle DB 

Both Named user 
licensing 

License rights are granted to 
specific login IDs. Single login ID 
only use at one time, no 
concurrent log-ins.  

SAP, ciTRIX 

Both Linger use 
licensing 

License rights for fixed short 
period of time, low cost so larger 
customer can buy it 

Flexera software 
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Appendix E 
 
Different Cloud provider’s solution  
 

 Illustration of Cloud provider's offerings versus consumer demands 

Consumers demand Cloud Providers Deliver 

Elasticity and Scalability ● Flexible resource configurations 
● Dynamic scale-up/scale down of 

resources 
● Seamless support of multiple clouds 
● Flexible resource quotas 

Control ● Role based access controls 
● Comprehensive monitoring and 

logging 
● Image Lifecycle Management  
● Integration into incident, change, 

patching management 

Productivity  ● Common self-service provisioning 
portal into all cloud end points 

● Robust service catalog meets all of 
customer cloud needs 

● End to end automation 
● Supported APIs allowing the 

applications and data sources to 
communicate with one another 

Agility ● Self-service resource provisioning  
● Rapid Elasticity 
● Capacity on demand ensures resources 

are always available 
● Rapid disaster recovery  
● Seamless support for different 

endpoints 

Cost ● Metering and chargeback 
● Pay as you go 
● Consumption based 
● Reliable asset tracking and usage 

reporting 
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Appendix F  
 
Legacy System’s Profile 

Legacy System’s profile describes the state of the legacy systems 

Subject Profile 1 Profile 2 Profile 3 Profile 4 Profile 5 

Definition A 
monolithic 
system with 
no 
separation 
between 
business 
logic, user 
interface 
and uses the 
same shared 
data store. 

A monolithic 
system where 
back end is 
separated 
from GUI and 
business logic 

A monolithic 
system where 
business 
logic, user 
interface and 
data storage 
is separated 
from each 
other 

A System 
where 
components 
are modular 
but tightly 
connected, in 
addition there 
are separate 
data store 
which are in 
some cases 
shared by 
different 
modules or 
sub systems  

A System 
with loosely 
coupled 
modules or 
subsystems 
where API 
exposes 
services.  

Characteristic Tightly 
coupled  

Tightly 
coupled. 

Loosely 
coupled but 
not 
extendable 

Easy to 
maintain 

Scalable, easy 
to deploy and 
maintain 

Migration Cost 
Comparison 

High High Medium Low Low 

 
 


