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ABSTRACT 

In different innovative shapes agile is applicable for software projects. While 

talking about agility it is very successful in the small and medium size projects. However 

have limitations when applied on large size projects like documentation, coordination and 

communication, time period and distributed teams. The aim of the study is to  conduct a 

detailed SLR (Systematic Literature Review) on agile scalability and adoptability 

identifying limitations faced by agile techniques in large size projects ,analyzing  existing  

models / frameworks /guidelines for agile scalability and on the basis of  this detailed 

analysis  to propose a remedial Framework for agile scalability for Large Scale projects, 

so that agile approach can be applied on large size projects with covering existing 

challenges and can achieve same results as we can achieve by applying agility on small 

and medium size projects. After detailed analysis of existing limitations and techniques 

of agile scalability a framework is suggested. The framework is validated from industry 

against five general and nine technical identified issues of agile scalability these issues 

were identified from SLR. Industry validation results that were gathered in form of 

expert’s reviews show that framework shown its worth till now. 
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Chapter 1                     Introduction 

1  Background 

 
 Different flavors of agility are available such as SCRUM, DSDM CRYSTAL, 

XP and XP2, each having some unique and specific properties .While talking about 

agility it is very successful in small and medium size project [1]. Agility is combination 

of the factors that leads the project towards success these factors make the project to have 

qualities like Modularity, Iterative nature, Time-Bound, Parsimony adoptions, 

Incremental nature, Convergent, People-Oriented and Collaboration among team 

members [2]. The agile qualities such as less documentation, pair programming, and high 

teamwork produce excellent results for the small and medium level projects large size 

projects are also using the approaches but with challenges [3].  

In contrast, when applied agility on la large size projects it does not provide the 

desired results. When talking about scalability of agile two terms are in use “Scaling out” 

and “scaling up” Scaling up’ is concerned with using agile methods for developing large 

software systems that cannot be developed by a small team.  Scaling out’ is concerned 

with how agile methods can be introduced across a large size projects with many years of 

software development experience [4]. It is not the truth that 100 percent its application is 

going to fail but like small level and medium level projects results, it does not show the 

same for large size projects. The agile approaches such as crystal blue are in use for large 

size projects but show less agile properties [5]. Techniques of agility like SCRUM are 

applied for the large size project but it has also some limitations [6]. The current research 

is focused on how to extend agility towards regulated environment or large size projects 

and according to researchers; it seems as the final frontier of agility approaches [7]. 

The discussion on ability of agile practices to scale to “large” software 

development efforts (more than 3 teams or 30 team members) has been widely debated in 

recent years [8].In this research work purpose is to suggest Framework for agile 

scalability for large size projects 
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1.1 Problem statement  

 
In software engineering, agile methodologies are used to handle current 

challenges in software industry such as low cost, time deadlines continuously changing 

requirements of market and uncertain situations. Agile is beautifully answering these 

challenges while apply on the small and medium level projects, but it has limitations 

when it is applied on large size projects. The problem identified is “Scalability of the 

agile approaches for large size projects”. 

1.2 Reason/ Justification for the Selection of the Topic 

 
The aim of the research is to investigate the existing problems and challenges in 

agile processes scalability for large-scale projects. The objective is to provoke 

understanding, proper analysis of agile limitations for large size projects and designing a 

Framework for the agile processes scalability for large size projects. 

1.3 Material and Method   

 
This research work aims to address scalability challenges of agile approaches for 

large-scale projects by identifying various challenges after conduction of detailed SLR 

and then designing a remedial Framework, which will help minimizing, and reducing the 

observed challenges faced by agile approaches when applied to large scale projects. 

 In this research work, after conduction of detailed SLR and analyzing of the 

existing approaches of agile for large size projects we will present a remedial Framework. 

Remedial framework purpose is   improvement in the efficiency of agile processes and 

techniques for large-scale projects. 

 Once the challenges identified will move to the next step of analyzing the 

identified challenges followed by identification of the treatment technique. The 

evaluation of this Framework will conduct through feedback from expert reviews.  
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The Framework will provide a guideline for “how to make scalable the agile 

techniques for large –size projects “successfully as it is producing results for small and 

medium size projects. 

1.4 Objectives  

 
In this, study systematic literature review will be done of previous existing 

Frameworks /Models /Guidelines for Scalability of Agile approaches for Large-scale 

projects. From systematic literature review the deficiencies of existing frame 

works/Models/Guidelines will be studied and reviewed. Based on these findings 

Framework will be introduced after the framework introduction it will be validated for 

agile scalability and adoptability in large size projects. 

1.5 Relevance to National Needs 

 
Pakistan Software industry is a vast growing industry in the world .Pakistani 

Industry is producing software at large scale in global market. The emergence of software 

offshore outsourcing phenomena hits every country positively and one of the offshore 

client/vendor attracting factors is CMM certification. CMM is a well-recognized and 

globally accepted standard in software development to process control, quality 

improvement, and measurement of software firm's capability.  

Therefore, Pakistani software firms are striving to achieve the CMM certifications 

to earn profit from offshore clients. In fact, CMM certification is not easy to adopt for all 

level of firms. Pakistan software industry is at its initial stage, so it is not recommendable 

to jump for CMM by software firms directly.  

The present research suggests that these software firms should go for adaptation 

of agile development   methodology for excellent performance on the footsteps of CMM. 

In this way, software firms can leads toward CMM after agile maturity. The use of the 

extreme Programming (XP) as an example that proves Agile Development Methodology 

can well fit the CMM Framework and software development firms can achieve their 

objectives to participate in offshore outsourcing phenomena [19]. 
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 From literature review it is found that researchers are putting emphasis on 

suggesting remedial frameworks for agile scalability.  

1.6 Advantages  

                                                                                                         
Making Scalable Agile Approaches for large size projects. It will cover existing 

limitations of the agile techniques for large size projects. It will give quality result by 

agile applications in software industry by producing following traits in agility such as 

large size teams ,distributed environments ,needed proper documentation ,high 

coordination among teams ,amplified learning ,reduce waste during process flow, team 

empowerment  ,building integrity and reducing risk . 

1.7  Area of Application  

                                                                                    
The Large size software projects in software industry applying agile software 

development methods and techniques .The  projects faced problems in agile scalability 

having large size teams ,distributed environments ,needed proper documentation ,high 

coordination among teams ,amplified learning ,reduce waste during process flow, team 

empowerment  ,building integrity and reducing risk  will apply the proposed technique 

for overcoming the limitations faced  by the agile approach while applied in large size 

projects .Organization striving for achievement of CMM standards can adopt Agile 

practices and by Agile Practices Maturation they can lead towards maturity levels . 
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Chapter 2   Literature Review 

 

2.1  Introduction  

 
Implementation of the agile practices in different organization worldwide is at 

increasing speed [28].  More and more organizations are moving toward adopting agile 

software development. This is ambitious by the steady need of producing better, faster 

and cost-effective software solutions and at the same time keeping a high speed of 

employee job satisfaction [34].  

 Agile software processes is distinguished by its aptitude to develop in module 

form, few weeks’ time-frame for delivery with short verifications and corrections cycle, 

and incremental methodology. As such, this process requires vigilant teamwork and 

contact in different teams working in a project.   

This method can be explained by co-located development team, as this needs 

smaller steps, easy solutions that look forward for regular testing, resources need to 

increase and project will need to be divided into sub- projects for larger size projects.  

Since minimum documentation is more suitable in the agile process, resources will 

entirely concentrate on development and testing only [35]. 

They are being applied by a series of organizations agile software development 

methods are contributing in industry very strongly, with 76 percent of organizations 

reporting that they had one or more agile projects. Agile is coming out as widespread  

used methodology because it works ,organizations are analyzing  that agile project teams  

when analyzed against  traditional project teams  gain  higher success rates, deliver 

higher quality, have greater levels of users  satisfaction, provide better return on 

investment (ROI) and deliver systems to market earlier as compared to other 

methodologies  [36].  

The agile development approaches of information technology projects have many 

distinctive properties, including early customer participation, iterative release, self-

organizing team, flexibility of the project etc. It can give customer acceptable product 
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knowledge and completely adapts to specific situations, such as high-risk, irregular and 

small-scale exploration software projects [52]. 

Agile principles give us a good combination of characteristics that make a project 

winning the principles along with the key words are given in the below table 2.1 [58]. 

 

Agile methods application according to the earlier surveys performed  is a great 

deal as  compared to the other software process in use ,the surveys calculation is 

representing  that agile applications are more famous  between  users as compared to the 

other traditional  software development process. In the below figure 2.2 term RO and VO 

are representing two teams studies conducted on two different projects [62]. 

 

Table: 2 .1   Agile principle and the corresponding keywords [58] 

 

S. 

No 

Agile Principles Keyword 

1 Our highest priority is to satisfy the customer  Customer Satisfaction  

2 Welcome changing requirement even late in 

development  

Embrace change  

3 Deliver working software frequently  Frequent software delivery  

4 All team must work together on project Customer involvement  

5 Build projects and motivated individuals  Team motivation ,training 

and support 

6 Face to face conversion for conveying information Face to face communication  

7 Working software is the primary measure of 

progress 

Working software  

8 Agile process promote sustainable development  Sustainable pace  

9 Continuous attention to technical excellence   Technical excellence  

10 Simplicity -the art of maximizing the amount of 

work not done is essential 

 Simplicity  

11 The best architecture, requirements, and design 

emerge from self-organizing teams  

Self-organizing teams  

12 At regular intervals the team reflects on how to 

become more effective than adjust behavior 

accordingly  

Inspect and adopt 
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Figure 2.1:  Current rate of agile method usage as compared to no agile (or alternative) 

methods [62]. 

2.2 Agile software development success in small and medium size 

projects  

 
According to literature review  agile methods  used for the current challenges  of 

software development industry  are giving good results on small and medium level 

projects ,but showing  limitations when applied on large scale projects the methods 

offered by agile software engineering are  XP,XP2,SCRUM,DSDM ,Test Driven Pair 

programming etc. each showing some strong and some weak areas when applied[1]. 

Agility is showing best output for Small and medium size projects, but has limitations for 

large size projects [3].Small companies are enjoying the agility in true senses [24]. 

 It has been suggested that early adopters of agile methods have been small high-

tech companies working for in-house teams developing software for quick to market 

applications [28]. 

 Agile  techniques have beauty to  handle  volatile Requirements [23].Agile has 

success factors that are giving benefits when applied in the small or medium size projects 

according to the current cited research paper there are different benefits that agile can 

provide to the  small size projects table 2.2is giving more detail explanation [48] . 

As mentioned earlier, many agile success stories come from projects with similar 

properties, such projects are small (5-50 members) and have teams working on a single 

place collectively working on same projects that need a comparatively less set of skills 

(web, database).  Project members are part of the same management organization and are 

easily redirected based on project requirements.  

 These projects are comparatively free of governance and reporting such as long-

range cost estimates, charge numbers, earned value, and the like.  In addition, developers 
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normally control the change management and delivery method instead of a separate 

organization that limits the capability of the team to accept these practices [52]. 

XP is dynamic and effective provided that it is modified for the individual 

projects. Then, one can obtain highest benefits from XP [51]. The basic benefits when 

using agile approach in combination with cloud computing comprise are:  1) Increased 

quality of application 2) efficient use of resources 3) less time-to-market 4) budget 

management [57]. Agile when applied to small team, co-located team, generate improved 

results [58]. Agile approaches are frequently welcomed by both executive level members 

and programmers as providing a much wanted delivery from the all extra efforts in 

general seeming as being forced by traditional software development methods.  

 

2.2: Table Benefits provided by the agile methodologies [48] 

 

 
 

Created in the context of small, projects, agile methods are mostly seen as not 

able to size to larger projects. Their implementation seems to need an all or nothing 

approach, suggesting that ‘‘being agile” is binary [60].   

2.3  Limitations of Agile scalability and adoptability in large size 

projects 

 
  In literature there is complete proof that agility is applied beautifully in small 

size and medium size projects and on the same time all authors are raising the issue that 

1 Improved communication and coordination  

2 Quick Releases 

3 Flexibility of Design –Quicker Response to changes  

4 More Reasonable process 

5 Increased Quality  

6 Better customer focus   

7 Improved focus –Better Prioritization  

8 Increased productivity  

  9 Better Morale  

 10 Testing First  



9 
 

agile benefits are just limited to the small scale projects and have limitations on large size 

projects due to the nature and properties of the large size projects agility faces certain 

limitations in large scale projects. 

But somewhere in research we have also proofs that agile techniques  are  not 100 

percent failed when applied on large projects, in fact some agile techniques are 

generating good results such as SCRUM ,and CRYSTAL but facing some limitations 

also and lose their agility as they are applied in hybrid form [5][6].  

According to the researchers if agility gets success in scalability towards the large 

size projects it will be its success last frontier [7].The argument on ability of agile 

methods to scale to “large” software development projects (having more than 3 teams or 

30 team members) has been broadly debated in latest years [8].  

Researchers reviewed agile processes to determine where and how to insert 

inventiveness techniques into them. They adopted Robert Sternberg’s definition of 

creativity as the ability to produce work that is both novel and appropriate. Therefore, 

they wanted to inject techniques that would generate novel and useful requirements. By 

useful, they are talking about requirements that, if satisfied by the software solution, 

would contribute positively to achieving one or more Project-specified goals [9]. 

 In spite of agile software development being thought as Mainstream model from 

about 2010, the idea, and hence its strengths and restrictions are still comparatively 

blurred. One approach to improve clarity is through analyzing, real practice across a 

broad range of projects. Two such studies performed using detailed surveys of software 

development practice in companies in Northern Ireland in 2010 and 2012.  

The main aim of the first survey was to recognize the level of agile espousal in the 

area, while the second focused on understanding how agile principles and practices were 

growing and strengthening [10].  

The implementation of agile development techniques has increased considerably 

in different software areas. This case study explains some of the benefits of the agile 

methods to the scientific-software development. Agile software practices are well suited 

to the investigative, iterative, and collaborative nature of scientific inquiry, especially 

when considering theory development through scientific experiments [11].  
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In current   research researcher purpose was to contribute with empirical proof on 

the impact of using agile principles and practices in large-scale, industrial software 

development. Research was paying attention on impacts within seven areas: Internal 

software documentation, Knowledge sharing, Project visibility, Pressure, stress, 

Coordination effectiveness and Productivity [12].  

The agile software development approach does not stop ensuring the security of 

software increments formed at the end of iterations. It proposes a technique for security 

guarantee of software increments and integrates security-engineering behavior into the 

agile software development [13].  

 Up to date software products solve more and more complex problems leading to 

growing complication of the software products themselves. An uncontrolled growth of 

complication over a long time introduces a mixture of technical risks that have potential 

of jeopardizing the business of companies.  

There is an increasing need for frequently managing these risks, since in 

Lean/Agile software development the self-organized teams deliver small increments of 

software almost endlessly.  

The study developed a method and supporting measurement system for 

identifying the risky source code files and assessing the scale of the risk [14].The 

extensive use of lean and agile development Methods show a fundamental move in how 

projects try to manage with complication and instability issue.  

In large-scale systems, the coordination of different people generally results in a 

team of teams’ system. The multi team systems point of view describes diverse 

conceptual policy types for interterm coordination.  

These types are explained with examples from a large enterprise software 

development organization [15]. In this paper researcher answered the need to engage 

customers in the software development phase. Specifically saying this directs attention to 

large-scale software development where companies work hard to meet the specific 

requirements and requests of a large customer base.  

In this research the researcher is contributing in two-fold. First, suggest customer-

specific teams (CST) as a way to build and maintain agile practices in the evolution phase 

of large-scale software development. Second, study insure about customer-specific teams 
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successful for improving (1) customer responsiveness, (2) customer satisfaction and (3) 

feature quality during software evolution [16].  

A lightweight Release Framework can be very useful in scaling at the large set up 

level [17]. Regardless of the fact that lean and agile software development is popularly 

used recently, especially for larger-scale projects building complex products, the 

methodology leaves many architectural questions unsolved. For instance, agile 

techniques  such as Extreme Programming suggests  late architectural decisions and 

frequent remaking ,while others suggest an “architectural runway” as infrastructure for a 

certain set of upcoming customer features. Software “product lines” consist of a set of 

software products that have a common set of characteristics.  

These product lines are developed from reusable main features incorporating 

changes in order to make customer-specific product variants. Therefore this research 

explorer’s interoperability and complementarities of lean and agile methods in mixture 

with a software product line engineering methodology [18]. 

 Issues like proper documentation and training in large size projects is also a 

major problem while applying the agile techniques .Factors like customer satisfaction, 

customer collaboration, customer commitment, decision time, corporate culture, personal 

characteristics, societal culture, training and learning has significant relationship with 

success of agile techniques in large size projects [21]. 

The current research issue is team and project size effect on agile processes 

success. Researchers are focused on finding the relation between size of the 

project/company and agile techniques [22].  

Agile application in large size project not produced complete agility results, even 

agile technique name Scrum cannot be apply without making changes in it [27]. 

 Scaling activities like scaling up agile is the problem according to the researchers 

the agile techniques such as Scrum and others create problems when used for large size 

projects [31]. Agile practices such as code refracting, less documentation etc, are not 

feasible in large scale systems and here agile approaches have boundaries [32]. Agile 

software development is about feedback and change in the large size projects if applied 

agile techniques regular feedback and change will be needed [33].  
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Case studies are important to build proofs and making conclusions on software 

engineering tools and approaches. Here the researcher presents a case study on an agile 

adoption for an organization in the United Arab Emirates (U.A.E). The institute follows 

the traditional Waterfall model and wants to use agile software engineering approach. 

Many challenges were faced by the agile teams which caused the use to fail. The 

main reasons for this ineffective adoption are lack of sufficient support and restricted 

financial and human resources [34].  

Current research is identifying problems regarding ability of the agile methods to 

balance the execution cycle and the proposed Framework to be used successfully across 

large scale projects [35]. 

 Researchers found that using agile and incremental techniques in large-scale 

software development leads to benefits in one part of the process, while creating issues in 

another part of the process. For example, using small and interacted team’s increases 

control over the project, but leads to new problems at the management level where 

coordination of the projects has to take place [41]. 

 They also stated the main challenges while using agile and incremental practices 

in large- scale software development as (a) challenges in regard to realize continuous 

testing,(b) increased maintenance effort with an increase in the number of releases,(c) 

management overhead due to the need for coordination between teams,(d) detailed 

dependencies are not discovered on a detailed level due to lack of focus on design,(e) 

long requirements engineering duration, due to complex decision processes in 

requirements engineering,(f) requirements priority lists are hard to create and 

maintain,(g) waiting times in the process, specifically in design waiting for 

requirements,(h) reduction of test coverage due to shortage of projects and  lack of 

independent testing,(i) increased  configuration   management effort. According to some 

researchers existing agile principles do not support distributed development environment 

architecture. This current researcher work is focused on the problems that arise when 

client is offshore and proposes an agile model for distributed development environment. 

These are some highlighted limitations of distributed projects a) Poor documentation b)   

Communication gap between Client and Developers while applied agile techniques [46]. 
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 The Scrum’ an alternate of agile techniques is by far the most popular at 

Microsoft.  Researchers results also point out that developers are most concerned about 

scaling Agile to larger projects (greater than twenty members), attending too many 

meetings and the coordinating Agile and non-Agile teams. Many developers seemed 

problems with agile development techniques. [48]. 

 

The first challenge for large scale systems is the scope and complication. 

Secondly large size projects generally involve subcontracts with other businesses 

(sometimes competitors) for building or integrating substantial parts of the system.   

Third point is about Reporting governance, and fulfillment place extra load on 

large projects.  Fourth point is that in many large organizations, a separate group “Quality 

Assurance” certifies software is suitable for release, while in agility this concept is 

missing [52]. 

 Some authors have argued that ASD methods have limited applicability to large-

scale projects because agile stories are not enough to get the complexities of up-front 

design.  

 This research reports a 2.5-year field study of how an ASD team for a 

complicated software system modified the user story concept and the Scrum technique.  

The team wanted to create a convention for showing agile stories which could get the 

complexities of the system requirements without burdening the team with unwanted 

documentation [56]. Agile methodologies when used on the Distributed systems 

overcome some restrictions but also create some more challenges and risks to the result 

[58]. 

 The rank of difficulty of an organization’s IT landscape has effect on agile 

development teams, and creates restrictions in the agile methodology adaptation  figure 

2.3 is  explaining the increased IT landscape complexity in detail [63]. 

 

 Scaling is a problem when applying Scrum in large structures .The large 

structures with mixtures of Scrum teams is far more complicated than a single Scrum 

team and faces many scaling problems. Some researchers studied these agile scaling 

problems when adopting Scrum in the large size projects.  
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Figure 2.2: Increased IT landscape complexity [63]  

These scaled agile studies found a varied set of problems, except for priority 

issues which are mentioned by different studies. Researchers studied a case of Agile 

projects with Scrum properties, and identified issues with (a) creating and maintaining 

the priority list, (b) effort to setup and maintain a test basis that covers a sufficient part of 

the applications, (c) increased management overhead due to a high number of teams that 

requires coordination and communication and (d) increased configuration management 

effort due to an greater number of releases.  

The research does not indicate whether the issues are identified in a Scrum chain 

setting. The issue with prioritization has also been identified by researchers, who 

analyzed Scrum problems in medium size software enterprise, while the setting of the 

Scrum teams is not cleared. 

 In their study they summarized that prioritization of the important goals was 

unclear which affect organizing and tracking development work. They also identified 

traceability issues from high level goals to detailed plans and a lack of information about 

progress which made it not viable to take corrective actions in time. 

 Research was conducted about two companies with Scrum teams. In this research 

researcher does not describe whether the teams are part of a chain, they also identified 

issues with prioritization, as a consequence of the lack of business involvement. Other 
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identified issues are (a) requirements gathering problems(b) limited business feedback,(c) 

communication problems and (d) dependencies between Definitions of work is Done.  

In other related work report experience with scaling activities and effects 

researchers described a success case about scaled product ownership in multiple mutually 

dependent Scrum teams. They state that visibility and alignment of vision, goals, teams 

and workload were essential elements to the success of the project. Other research 

describes a company that implements an agile portfolio management structure to solve 

prioritization issues. 

 Listing the projects in priority order on a single backlog creates visibility about 

ongoing projects, which benefits the coordination between Scrum teams. Even though 

agile principles aim to introduce flexibility the need for plans and structure remains. 

Researchers conducted a case study on a large project and conclude that combining 

agility with traditional plan-driven methods is essential for having both flexibility and 

control. Researchers argue that agile practices need to be structured to develop large 

software systems. 

 Their proposed soft structured Framework consists of a requirements gathering 

approach and a tailored development process. A comprehensive structure for a scaled 

agile application in the enterprise is the Scaled Agile Framework (SAFE) of Leffingwell. 

The Framework targets seven areas to achieve parallel Scrum development: (a) cross-

functional teams, (b) standardized planning and tracking, (c) standardized iterations, (d) 

smaller, frequent releases, (e) concurrent testing, (f) continuous integration and (g) 

regular reflection and adaptation. Figure 2.4 is explaining the issues in detail [64]. 

Certain issues were identified while applied Scrum of chain concept for complex 

projects the issues were lack of coordination among the teams, lack of visibility of tasks , 

mismatch in align activity of teams ,a lack of IT chain process  automation chain and 

unpredictability of delivery to commitment.  

2.4 Scaling Concept in Agility 

 
  About scalability of the agile process in literature, the two terms are used scaling 

out and scaling up. Scaling up is about agile methods for developing large software 

systems that cannot be developed by small teams. Scaling out is about   how agile 
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methods can be used across a large scale projects with several years of software 

development experience [4]. 

 Agility for Scale means scaling of agile methods for large size   projects, this 

grouping focuses on disciplined agile delivery where one or more scaling factors are 

appropriate.  

The eight scaling factors are team size, geographical distribution, regulatory 

compliance, organizational complexity, technical complexity, organizational distribution, 

domain complexity, and enterprise discipline. 

 All of these scaling factors are ranges, and not all of them will likely to be 

applicable to any given project, so you need to be flexible when scaling agile techniques 

to meet the needs of your specific condition.  

To deal with these scaling factors you will need to follow your disciplined agile 

delivery practices and in some cases accept a handful of new practices to address the 

additional risks that you face while scaling [36]. Factors of scaling in a chart form are 

given below in figure 2.5. 

 

Figure 2.3:  Potential scaling factors for software development [36] 

 

2.5   Reasons motivating to adopt agile methodologies in large size 

projects 

 
Agility provides ability to accept swiftly to change, market pressure demand short 

time period and releases. 
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It has ability to get immediate feedback from customer, organizational process demand 

high quality problem free software [22].  

Agile is applied in small team successfully but can produce same results in large 

size projects as in large size projects the probability of change will also be larger and 

agility handles it beautifully [31].  

Agile methodologies such as evolutionary requirements, pair programming, and 

direct stakeholder participation have been verified to be successfully for larger scale 

systems development [32]. 

 Researchers analyzed that most experts agree that agile techniques and traditional 

techniques are philosophically well-matched [38]. 

 Researchers mapped XP practices to SW-CMM model that is typically 

considered suitable for large-scale projects. 

 Additional hard work has been made to tailor the XP technique for large complex 

projects to fulfill speedy growth cycle times [39, 38, 40]. By an industrial case study, 

researchers analyzed  that the basic  advantages of implementing agile and incremental 

approaches  in large-scale software development can be listed as follows: (a) 

requirements are more precise due to less scope and thus easier to estimate,(b) direct 

coordination  in teams minimizes  the need for documentation,(c) early feedback due to 

frequent deliveries,(d) rework reduction,(e) testing resources are used more efficiently,(f) 

higher transparency of who is responsible for what creates incentives to deliver higher 

quality,(g) low requirements volatility in projects and (h) reduction of waste (discarded 

requirements)in the requirements engineering process. 

Agile practices such as evolutionary requirements, pair-programming and direct 

stakeholder participation have been confirmed to be successful for the development of 

large size systems [41, 42, and 43].  

A small number of studies reported that some techniques  from agile approaches  

such as iterative development, repeated testing and feedback, small release and 

refactoring are suitable for large  size projects, while others like stand meeting Scholar 

and the use of metaphors are not  possible to apply [38,40]. The Scrum variant of agile 

techniques is by far the most popular at Microsoft. Researchers’ finding Scholar in 
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research also indicates that developers are most worried about scaling Agile to larger 

projects (greater than twenty members) [48]. 

In research it is stated that re- architecture project certainly encountered its 

limitations and has a precious lesson in learning that solid project management was just 

as important as a wise architectural design.  

More importantly, it proved to a doubtful audience that the old ways of “rebuild 

from the ground up” have become out-of-date and insufficient in the modern Internet 

business climate. Refactoring large scale architecture is not only possible using agile 

methods, in research it proved instrumental to its success! Don’t let the architects sell you 

on a full redesign; Agile Architecture is possible you have to believe [49]. 

2.6 Work Already done for agile scalability  

 
  By researchers a concrete Framework for analyzing of the acceptance criteria for 

agile SDM to apply in different projects to apply has been recommended framework 

presentation is given in figure 2.6 [23]. 

 Agile scalability according to researchers can achieve by breaking the large 

projects into small projects [24]. 

 In embedded systems it is recommended to keep in mind the entire thing relating 

to the adaptation of the agile scalability issues. According to researchers when applied the 

agile scalability to large size projects the main problem they faced is lack of domain 

knowledge about the projects [25]. 

 In large setups the agile technique named totally integrated Scrum methodology 

is applied where the teams are cross functional and the teams are distributed [26]. 

According to the recent techniques studied for the agile approaches scalability if applied 

the lean in combination with the Scrum can help in the scalability of the agile approaches 

[27]. 

 In research it is clear that agile methods lack detail documentation but when 

talking about the Scrum and XP it is proven that lack of documentation  is not present but 

the less of documentation concept is present [28]. 
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Figure 2.4: Conceptual Framework [23]. 

  yahoo a large enterprise with a $32 billion market cap and is the largest 

enterprise adopted agile methods when applied agile techniques in yahoo setup it showed 

the good result but it is also clear that patience is necessary thing to focus is on as it will 

be not an easy task to migrate from traditional water flow process to the agile at once 

[29]. 

 A lot of the questions are still unanswered relating to the agile scalability and 

adoptability, researchers are advising to adopt some Frameworks for scalability, but also 

identifying these proposed Frameworks missed the agility properties [30].  

By adding different things to agile can make it flexible for large size projects such 

as dividing the large size teams into smaller size   teams. Customers' coordination, 

communication and work in small projects and teams are hand able and easy to manage 

Scrum provides central sharing for global teams in shape of product backlog and pair. 

Programming is also applicable.  

Developers are also working for better testing and analyzing of the agile 

activities. All the done code is stored into the central code saving place, such as 

SourceSafe or Open Source the code done and stored is validated and analyzed.  

For each individual project there should be saving depository and a common  

place also to share all the projects done each project deliverable will be in small portions 

so that can be coordinated with other parts of the projects  . At the end of every month the 

Scrum will be entered into the final integration testing phase and all the done parts of 

project will be integrated with each other [35].  
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All the large scale projects faced a lot of problems in shape of the dynamic 

requirements change and the time to market is also issue. In current research, instead of 

using Scrum’s 30 days iteration, XP’s 1 or 2 week iterations were used to get customers’ 

feedback frequently. In research conducted by Deepti Mishra and Alok Mishra they 

discussed a presented conceptual frame work for the development process of the complex 

projects using agile methods. 

The main entities of the frame work includes a) face to face meeting with the 

customer b) Analysis of information c) workshop d) Requirements repository e) 

preliminary architectural design f) Iterative incremental development g) testing by the 

customer all these phases perform some specific task such as face to face customer 

meeting with the customer will gather the users stories for requirements gathering 

analysis of information is for finalizing the requirements from that users stories workshop 

here is basically referring  to the formal training and meeting of the staff and that also 

helps in finalizing the requirements from the captured stories from the customers . 

Here the requirement repository concept is given which shows some central 

access point for all of the team members to access their data and share among other 

teams’ members, specifically here in the frame work the central repository is storing the 

requirements finalized from the user’s stories. 

The next phase identifies the preliminary architectural design which shows how to 

convert the finalized requirements in to the design shape. 

After the design phase is the incremental and iterative development phase here the 

design is shaped into some develop product or some completed work shape this phase is 

followed by the testing by the customer here the customer is the authority to finalize the 

correctness of the developed module or work product. 

During the testing phase the customer will also give the feedback about the 

product deliver and his/her feedback will be added again in the requirements phase to add 

the missing quality and components to the product figure 2.7 is giving the detail 

description of development process for complex projects [37].  

Combination of the agile techniques is applied at different steps of the projects to 

achieve flexibility, adoptability. XP, FDD and Scrum are together applied to minimize 

restrictions of the large scale projects. In this research researchers are discussing about 
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the agile flexibility and adoptability. They are discussing a frame work for agile 

scalability and adoptability. The basic idea given by them is the combination of the 

different agile techniques. In the software process flow step they have showed the 

combination of the agile techniques combination. In first phase named planning they are 

applying combination of agile techniques XP and FDD and in planning phase they gate 

familiarity with the existing systems ,gathered the users stories ,develop the planned 

about the user stories development ,all over planning is done here with the finalized step 

of iteration planning .In second phase it is about development  and here the SCRUM 

technique is applied with daily SCRUM  process implementation ,along with mix of XP 

and FDD. 

 In third phase the executable release is produce with proper evaluation and here 

XP  and SCRUM are used .The last phase is about post evaluation and review ,this is the 

phase which can provides requirements shocks and additional stories development and in 

fact these factors leads towards the updating of overall model. In this last phase the agile 

technique named XP is used, mix of techniques is represented in figure 2.8 in detail [44]. 
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Figure 2.5: Development process for complex software project [37] 

In the distributed environments and globally distributed teams the communication 

gap is a big limitation for agile methods adaptations and for covering the problem a 
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Framework was suggested that focus on the treatment of the communication problems. In 

paper “Agile Framework for Globally Distributed Development Environment 

Researchers are talking about the distributed environments and globally 

distributed teams and are pointing that the communication gap is a big limitation for agile 

methods adaptations and for covering the problem   they are suggesting a framework that 

focus on the treatment of the communication problems. In the model every phase is 

dependent on is previous phase requirements are gathered turned into the featured list, 

from the featured list the tasks are prioritized and after that the prioritized tasks are 

assigned to specific team members and the assigned tasks are transformed to the 

development phase by coding and testing phases .the gathered requirements and features 

list are properly maintained in shape of the document .The DAD model work 

incrementally iteration 

 

Figure 2.6: Frame work for Agility, flexibility and adoptability [44]. 

Wise. The DAD model representation is given in figure 2.9 in detail [46]. 

Globalization is a fact today and software industry is moving towards it and in 

software industry success we cannot ignore this fact .Across the boarders and limits in 

globularly distributed teams and in the offshore phenomenon multiple things we have to 

keep in mind for achieving better results from the projects. All agile methods especially 
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Scrum has to be purely agile when applied on the projects so that can be applied on the 

new domains for their survival [47].  

Industry experience reflects the fact that SCRUM is used to handle the issues like 

communication, coordination and control in the globally distributed teams’ in return there 

is evidence that Scrum is widely applied in small scale environments. However there are 

less empirical results found on the usage of the Scrum technique in large size projects or 

in global distributed environments. That’s the problem that knowledge is missing 

between the research and practical implementation of the Scrum in large scale 

environment [47]. 
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Figure 2.7: The distributed Agile Development Method [46] 

 

Large size /scale projects in software industry are popular in IT industry. But it is 

truth that the heavy weight and larger size /scale projects have more complexities and 

problems, such as higher risk and unpredictability. 

 Traditional IT project development techniques and management approaches may 

bring complex IT projects of long time periods, complex inputs and unclear and 

unwanted results. Thus, it is hard to make customers’ satisfaction and recognition easy in 

the complex IT projects. The agile methods should be applied to complex IT products. 

Framework for the complex IT projects can be successful for the team coordination and 

communication [53]. 

On the other hand, large and complex IT projects due to their limitations causes 

changes in the agility properties of the agile techniques. While talking about the complex 
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IT projects they required continuous changing requirements, business missions and 

regular improvement so agile ideology should be applied in a well-mannered way. 

 Currently researchers are working on modifications of the agile techniques for 

large size projects but facts are showing that agility has its properties for dynamic 

requirements, small scale /size teams /projects [53].  

Issues regarding waterfall techniques are greatly elaborated in the research. But 

still its application in the larger projects such as aerospace is greatly in use but need some 

new approaches adaptations. So here is need to modify the existing techniques for better 

results researcher is giving a frame work from the waterfall model to the agile practices 

use in  the Aerospace projects[54]. 
 

Researchers suggested a hybrid development method for managing larger scale 

projects that are expected to live for many releases. The hybrid technique employs agile 

for all new development work. That is the best way to create new purpose in a timely and 

creative way. The model is basically handling the design issues in beginning the high 

level requirements and project goals combine produce the development demo iterations 

.the demo iterations includes project detail system  designs users interface design ,system 

design ,feature set ,data model and testing details and at the end the testing is prior to the 

production. Hybrid technique for applying agile at large size projects is given in detail in 

figure 2.11 [55]. 

 

Figure 2.8: Hybrid technique for applying agile at large size projects. [55] 

Researchers work for agile adoptability in large distributed projects found that on one 

side agile is effective for the distributed large size projects while on other hand facing 

risk and challenges when applied on the distributed projects, so work is done for the 
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identification of these risks and handling these risks to some extent dimensions of risks 

and their description is given in detail in table 2.4 [58]. 

 Researcher presents a case study of a software product company that has 

successfully 

 Integrated practices from software product line engineering and agile software 

development. 

It shows how practices from the two fields support the company’s strategic and 

tactical ambitions, respectively. It also discusses how the company integrates strategic, 

tactical and operational processes to optimize collaboration and consequently improve its 

ability to meet market needs, opportunities and challenges. The finding Scholar from this 

study is relevant to software product companies seeking ways to balance agility and 

product management. 

  The findings also contribute to research on industrializing software engineering 

[59]. Agile adaptation   is addressed and for this purpose agile adoption and improvement 

model is designed the model is presented in figure 2.12 [60]. 

Table 2.4: Risk categorization matrix (Dimensions for segregating the incidents/cases 

mentioned in responses). [58]  

S. 

No  

Dimension of Risk 

Categorization  

Description  

1 Risk factor title  Provisional name given to the risk  

2 Risk explanation  A brief description of the risk. 

3 Causes of the risk  Indicate the reason by which the risk is generated. 

4 Source  of the risk  Represents the origin of the risk. 

5 Risk management technique  Refers to the method practitioners use to control 
the risks stated by them. 

6 Literature support  Refers to the set of research papers, which relate 

to the risk factor identified from interviews. 

 

Researchers argue that lean is a necessary progression for organizations planning to 

scale up agility from the project or team level to the organizational level, which agile 
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methods fail to address satisfyingly [61].So from it is concluded that agile and lean in 

future when applied together on large scale projects can produce beneficial results . 

 

 

Figure 2.9: Agile adoption and improvement model [60]. 

2.7 Identified problem  

 
Agile is successfully applied in small and medium size projects but showing 

limitations and problems when extended towards the large size projects From literature 

review it is also extracted that very little work is done on the current problem of agile 

scaling and adoption for large size projects. All these problems are motivating us for 

conducting research on the issue “Agile adoptability and scalability for large size projects 

“and suggestion of remedial Framework for the Agile adoptability and scalability. 
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Chapter 3                     Materials and Methods  

 

3.1  Introduction  

  A systematic literature review is a means of identifying, evaluating and 

interpreting all available research relevant to a particular research question, or topic area, 

or phenomenon of interest [20].  

3.2  Why Systematic Literature Review 

a) To sum up the existing knowledge evidence concerning to an area or topic of 

interest. 

b) To identify gaps in current research in order to suggest areas for further 

investigation. 

c) To provide a Framework/background in order to appropriately position new 

research activities. 

3.3 Primary search phase 

This phase involves identifying and searching through primary sources of relevant 

literature. In primary search automated search is used by applying the search strings on 

different sources. These sources include IEEE, ACM, Science-Direct and Google scholar. 

The primary search phase will only consider literature published from 2007 to 2014. 

3.4 Secondary search phase: 

The secondary search phase completes the search procedure by ensuring that the 

primary search phase has not missed any relevant literature. 

In secondary search research questions are searched without making the search 

strings. 
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3.5 Research Questions  

Research Question 1: how to make agile approaches scalable and adoptable for large 

projects? 

Research Question 2: What are the existing methods, approaches, Frameworks and 

practices support agile process in large scale projects? 

Research Question 3: what are limitations of existing agile approaches, methods, 

Frameworks and practices with reference to large scale projects? 

3.6  Developing a Review Protocol 
After specifying research questions a review protocol is developed, this includes 

the definition of the following: 

A. The Search Process 

B. Inclusion And Exclusion Criteria 

C. The Selection Process 

D. The Data Extraction Process 

E. Data Synthesis 

3.7 The Search Process 

       The search process was executed through online search using search terms 

and resources to be searched to extract primary studies. The time period of studies 

selection range from 2007 to 2014.Each research paper was reviewed carefully and 

papers that addressed agile adoptability and scalability for large scale Projects were 

considered potentially relevant. The researcher responsible for searching the specific 

digital libraries applied the detailed inclusion and exclusion criteria to the relevant 

papers. 

3.8 Identifying Search Terms Process 

The following search strategy is used for the construction of search terms. 
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a) The research questions for the derivation of major terms, by identifying population, 

intervention and outcome 

b) For these major terms, find the alternative spelling and synonyms 

c) Verify the key words in any relevant paper 

d) Use of Boolean Operators for conjunction if the database allows, in such a way, to 

use ‘OR’ operator for the concatenation of alternative spelling and synonyms 

whereas ‘AND’ for the concatenation of major terms. 

3.9 Search Terms/First Step: PICOC Structure 

First: Classify each research question according to the PICOC (Population, Intervention, 

Context, Outcome, and Comparison) structure.  

Table 3.1: PICOC structure 

Population Set of articles describing the studies for Agile Adoptability and 

scalability. 

Intervention Solutions proposed in the literature for Agile Adoptability and 

scalability. 

Outcome Quantity and type of evidence related to the Agile Adoptability 

and scalability. 

Context Within the domain of Agile software engineering and with a focus 

on Agile Adoptability and scalability for large size projects. 

 

Second: Defined synonyms for the keywords used in the questions. 

Third: Build the search terms by joining the synonyms with operator OR and each 

element of the PICOC structure using the operator AND. 

3.10 Research Questions in PICOC structure  

 
Following PICOC structure three main research questions are developed on the 

basis of which the SLR process is started and conducted. 
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3.10.1 Research Question 1 

   How to make agile approaches scalable and adoptable for large scale projects? 

a) Population: Agile Approaches  

b) Intervention: Large scale projects  

c) Outcome: parameters for scalability  and adoptability  

3.10.1.1 Search string /Second Step: Synonyms 

a) Population: “Agile Approaches ”; “Agile  software development approaches ”; 

“Agile software development techniques ”; “Agile  software engineering”; “Agile 

software methodologies ”; “Agile  software engineering methodologies ”; “Agile 

software  development approaches  ”; “Agile software engineering methods ”; 

“Agile software engineering methodologies ”; “Agile software development 

processes  ”; “Agile software engineering practices”. 

b) Intervention: “Large scale Projects”; “Big scale Projects”; “Vast scale Projects”; 

“Large size Projects”; Big size Projects”; vast size Projects”. 

c) Outcome: “parameters for scalability and adoptability”; “methods for scalability 

and adoptability”; ways for scalability and adoptability “; strategies for scalability 

and adoptability”. 

3.10.1.1.1 Search String Used for Primary Studies for Research Question 1 

 

Database Search String 

IEEE ((““Agile Approaches ”OR  “Agile  software development approaches ”OR “Agile software 

development techniques ”OR “Agile  software engineering “OR “Agile software methodologies 

”OR “Agile  software engineering methodologies ”OR “Agile software  development 

approaches  ”OR “Agile software engineering methods ”OR “Agile software engineering 

methodologies ”OR “Agile software development processes  OR “Agile software engineering 

practices” AND(“Large scale Projects” OR “Big scale Projects ” OR “Vast scale Projects” OR 

“Large size Projects” OR Big size  Projects” OR vast size Projects”) AND (“parameters for 

scalability and adoptability “OR “methods for scalability and adoptability “OR ways for 

scalability and adoptability “OR strategies for scalability and adoptability”’)) 
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ACM ((““Agile Approaches ”OR  “Agile  software development approaches ”OR “Agile software 

development techniques ”OR “Agile  software engineering “OR “Agile software methodologies 

”OR “Agile  software engineering methodologies ”OR “Agile software  development 

approaches  ”OR “Agile software engineering methods ”OR “Agile software engineering 

methodologies ”OR “Agile software development processes  OR “Agile software engineering 

practices” AND (“Large scale Projects” OR “Big scale Projects ” OR “Vast scale Projects” OR 

“Large size Projects” OR Big size  Projects” OR vast size Projects”) AND (“parameters for 

scalability and adoptability “OR “methods for scalability and adoptability “OR ways for 

scalability and adoptability “OR strategies for scalability and adoptability”’)) 

Science 

Direct 

((““Agile Approaches ”OR  “Agile  software development approaches ”OR “Agile software 

development techniques ”OR “Agile  software engineering “OR “Agile software methodologies 

”OR “Agile  software engineering methodologies ”OR “Agile software  development 

approaches  ”OR “Agile software engineering methods ”OR “Agile software engineering 

methodologies ”OR “Agile software development processes  OR “Agile software engineering 

practices” AND (“Large scale Projects” OR “Big scale Projects ” OR “Vast scale Projects” OR 

“Large size Projects” OR Big size  Projects” OR vast size Projects”) AND (“parameters for 

scalability and adoptability “OR “methods for scalability and adoptability “OR ways for 

scalability and adoptability “OR strategies for scalability and adoptability”’)) 

Google 

Scholar 

((““Agile Approaches ”OR  “Agile  software development approaches ”OR “Agile software 

development techniques ”OR “Agile  software engineering “OR “Agile software methodologies 

”OR “Agile  software engineering methodologies ”OR “Agile software  development 

approaches  ”OR “Agile software engineering methods ”OR “Agile software engineering 

methodologies ”OR “Agile software development processes  OR “Agile software engineering 

practices” AND (“Large scale Projects” OR “Big scale Projects ” OR “Vast scale Projects” OR 

“Large size Projects” OR Big size  Projects” OR vast size Projects”) AND (“parameters for 

scalability and adoptability “OR “methods for scalability and adoptability “OR ways for 

scalability and adoptability “OR strategies for scalability and adoptability”’)) 

3.10.2 Research Question 2 

 What are the existing methods, approaches, Frameworks and practices support 

agile process in large scale projects? 

3.10.2.1 Search string /Second Step: Synonyms 

a) Population: “Agile Approaches ”; “Agile  software development approaches ”; 

“Agile software development techniques ”; “Agile  software engineering”; “Agile 
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software methodologies ”; “Agile  software engineering methodologies ”; “Agile 

software  development approaches  ”; “Agile software engineering methods ”; “Agile 

software engineering methodologies ”; “Agile software development processes  ”; 

“Agile software engineering practices”. 

b) Intervention: “Large scale Projects”; “Big scale Projects”; “Vast scale Projects”; 

“Large size Projects”; Big size Projects”; vast size Projects”. 

c) Outcome: “methods”; “approaches”; Frameworks “; practices”. 

3.10.2.1.1  Search String Used for Primary Studies for Research question 2 

 

Database Search String 

IEEE ((““Agile Approaches ”OR  “Agile  software development approaches ”OR “Agile software 

development techniques ”OR “Agile  software engineering “OR “Agile software methodologies 

”OR “Agile  software engineering methodologies ”OR “Agile software  development 

approaches  ”OR “Agile software engineering methods ”OR “Agile software engineering 

methodologies ”OR “Agile software development processes  OR “Agile software engineering 

practices” AND (“Large scale Projects” OR “Big scale Projects ” OR “Vast scale Projects” OR 

“Large size Projects” OR Big size  Projects” OR vast size Projects”) AND (“methods “OR 

“approaches  “OR Frameworks “OR practices ”’)) 

ACM ((““Agile Approaches ”OR  “Agile  software development approaches ”OR “Agile software 

development techniques ”OR “Agile  software engineering “OR “Agile software methodologies 

”OR “Agile  software engineering methodologies ”OR “Agile software  development 

approaches  ”OR “Agile software engineering methods ”OR “Agile software engineering 

methodologies ”OR “Agile software development processes  OR “Agile software engineering 

practices” AND (“Large scale Projects” OR “Big scale Projects ” OR “Vast scale Projects” OR 

“Large size Projects” OR Big size  Projects” OR vast size Projects”) AND (“methods “OR 

“approaches  “OR Frameworks “OR practices ”’)) 

Science 

Direct 

((““Agile Approaches ”OR  “Agile  software development approaches ”OR “Agile software 

development techniques ”OR “Agile  software engineering “OR “Agile software methodologies 

”OR “Agile  software engineering methodologies ”OR “Agile software  development 

approaches  ”OR “Agile software engineering methods ”OR “Agile software engineering 

methodologies ”OR “Agile software development processes  OR “Agile software engineering 
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practices” AND (“Large scale Projects” OR “Big scale Projects ” OR “Vast scale Projects” OR 

“Large size Projects” OR Big size  Projects” OR vast size Projects”) AND (“methods “OR 

“approaches  “OR Frameworks “OR practices ”’)) 

Google 

Scholar 

((““Agile Approaches ”OR  “Agile  software development approaches ”OR “Agile software 

development techniques ”OR “Agile  software engineering “OR “Agile software methodologies 

”OR “Agile  software engineering methodologies ”OR “Agile software  development 

approaches  ”OR “Agile software engineering methods ”OR “Agile software engineering 

methodologies ”OR “Agile software development processes  OR “Agile software engineering 

practices” AND (“Large scale Projects” OR “Big scale Projects ” OR “Vast scale Projects” OR 

“Large size Projects” OR Big size  Projects” OR vast size Projects”) AND (“methods “OR 

“approaches  “OR Frameworks “OR practices ”’)) 

3.10.3 Research Question 3 

 

What are limitations of existing agile approaches, methods, Frameworks and 

Practices with respect to large scale projects? 

3.10.3.1 Search string /Second Step: Synonyms 

a) Population: “Agile Approaches ”; “Agile  software development approaches ”; 

“Agile software development techniques ”; “Agile  software engineering”; “Agile 

software methodologies ”; “Agile  software engineering methodologies ”; “Agile 

software  development approaches  ”; “Agile software engineering methods ”; “Agile 

software engineering methodologies ”; “Agile software development processes  ”; 

“Agile software engineering practices”. 

b) Intervention: “Large scale Projects”; “Big scale Projects”; “Vast scale Projects”; 

“Large size Projects”; Big size Projects”; vast size Projects”. 

c) Outcome: “limitations of methods”; “limitations of approaches”;” limitations of 

Frameworks “;” limitations of practices”. 

3.10.3.1.1  Search String Used for Primary Studies for Research question 3 

Database Search String 

IEEE ((““Agile Approaches ”OR  “Agile  software development approaches ”OR “Agile software 
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development techniques ”OR “Agile  software engineering “OR “Agile software methodologies 

”OR “Agile  software engineering methodologies ”OR “Agile software  development 

approaches  ”OR “Agile software engineering methods ”OR “Agile software engineering 

methodologies ”OR “Agile software development processes  OR “Agile software engineering 

practices” AND (“Large scale Projects” OR “Big scale Projects ” OR “Vast scale Projects” OR 

“Large size Projects” OR Big size  Projects” OR vast size Projects”) AND (“ limitations of 

methods “OR “ limitations of approaches  “OR limitations of  Frameworks “OR limitations of 

practices ”’)) 

ACM ((““Agile Approaches ”OR  “Agile  software development approaches ”OR “Agile software 

development techniques ”OR “Agile  software engineering “OR “Agile software methodologies 

”OR “Agile  software engineering methodologies ”OR “Agile software  development 

approaches  ”OR “Agile software engineering methods ”OR “Agile software engineering 

methodologies ”OR “Agile software development processes  OR “Agile software engineering 

practices” AND (“Large scale Projects” OR “Big scale Projects ” OR “Vast scale Projects” OR 

“Large size Projects” OR Big size  Projects” OR vast size Projects”) AND (“ limitations of 

methods “OR “ limitations of approaches  “OR limitations of  Frameworks “OR limitations of 

practices ”’)) 

Science 

Direct 

((““Agile Approaches ”OR  “Agile  software development approaches ”OR “Agile software 

development techniques ”OR “Agile  software engineering “OR “Agile software methodologies 

”OR “Agile  software engineering methodologies ”OR “Agile software  development 

approaches  ”OR “Agile software engineering methods ”OR “Agile software engineering 

methodologies ”OR “Agile software development processes  OR “Agile software engineering 

practices” AND (“Large scale Projects” OR “Big scale Projects ” OR “Vast scale Projects” OR 

“Large size Projects” OR Big size  Projects” OR vast size Projects”) AND (“ limitations of 

methods “OR “ limitations of approaches  “OR limitations of  Frameworks “OR limitations of 

practices ”’)) 

Google 

Scholar 

((““Agile Approaches ”OR  “Agile  software development approaches ”OR “Agile software 

development techniques ”OR “Agile  software engineering “OR “Agile software methodologies 

”OR “Agile  software engineering methodologies ”OR “Agile software  development 

approaches  ”OR “Agile software engineering methods ”OR “Agile software engineering 

methodologies ”OR “Agile software development processes  OR “Agile software engineering 

practices” AND (“Large scale Projects” OR “Big scale Projects ” OR “Vast scale Projects” OR 

“Large size Projects” OR Big size  Projects” OR vast size Projects”) AND (“ limitations of 

methods “OR “ limitations of approaches  “OR limitations of  Frameworks “OR limitations of 

practices ”’)) 
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3.11 Sources (Digital libraries) 

The following databases are search out for primary studies: 

Table 3.2: Data Sources 

Sr. No. Data base URL  

    

1 IEEE Explorer http://ieeExplorer.ieee.org/  

2 ACM Digital Library http://dl.acm.org/  

3 Science Direct http://www.sciencedirect.com/  

4 Google Scholar http://scholar.google.com.pk/  

 

3.12 Inclusion Criteria 

a) Is the article available in full-text? 

b) Is it a peer-reviewed article? 

c) Does it contain a case study, experiment, survey, experience report, comparative 

evaluation and/or action research? 

d) Does it report success, issues and/or failures or any type of experience concerning 

requirements gathering over agile adoptability and scalability for large scale 

Projects? 

e) Is it based on research done in the Agile adoptability and scalability for large 

scale Projects? 
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f) Does it contain definitions on Agile adoptability and scalability for large scale 

Projects? 

g) Does it introduce new and important claims about agile adoptability and 

scalability for large scale Projects and supporting these claims with some sort of 

evidence? 

h) Does it identify problems and/or challenges of Agile adoptability and scalability 

for large scale Projects? 

i) The article will be chosen if it addresses a comparison among different agile 

adoptability and scalability for large scale Projects techniques or an analysis of 

some agile adoptability and scalability for large scale Projects techniques. 

3.13 Exclusion Criteria 

a) The articles which don't include the terms. 

b) An article with one keyword matching but has no relevance will be omitted 

c) Articles which comprise less than 4 pages will be omitted 

d) Masters studies not published in refereed conferences or journals 

e) Reported only in PowerPoint slides or abstracts 

3.14 The Selection Process 

a) We have selected the studies in English language. 

b) Ranging from the year 2007 to 2014. 

c) Read the title, keywords and abstract from the papers found, excluding those 

which are not related to the research questions. 

d) Studies are part of primary studies which directly narrates the Agile adoptability 

and scalability for large scale Projects. 

e) If it satisfied the inclusion criteria the complete research paper was read. 

3.15 Publication Quality assessment 

The measurement of quality has been assessed on the basis provided by IMRAD 

structure: 
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a) Introduction: Does introduction incorporates an overview of Agile adoptability 

and scalability for large scale Projects? 

b) Methodology: Is research methodology clearly defined in the research study? 

c) Results: Were the study results presented in a clear manner? 

d) Do the results help to solve requirements gathering problem within context of 

Agile adoptability and scalability for large scale Projects? 

e) Analysis: How was data analyzed? What types of analysis techniques were used? 

f) If the article contained a Framework, then either it has been validated in an 

industrial setting and/or evaluated by Academia? 

g) Discussion and/or conclusion: Were negative findings and/or biasness properly 

reported? Were there any limits or restrictions imposed on the conclusions 

statements? 

3.16  Data Extraction 

 
The designed data extraction from for data extraction is attached in Appendix A. 

3.17 Data Synthesis 

 
Data synthesis is done after collecting and summarizing the primary studies which 

are usually heterogeneous studies. This heterogeneity leads to qualitative analysis. Apart 

from qualitative analysis there is also quantitative analysis is performed to present results 

more visible and after that a grounded theory approach is used to formulate a 

theory/statement of problem. 

3.18   Search Strings Used for Primary Studies along with their sub 

strings  

 
Different search engines are searched according to the search strings made for 

research questions for finalizing the data bases for research papers.  
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3.18.1   IEEE Final String for Question 1, 2, 3 

 

IEEE1.7 (( “Agile  software approaches ”OR “Agile software processes  “AND (“Large scale industrial 

Projects” OR “Big scale industrial  Projects ” OR “Vast scale industrial   Projects” OR “Large size 

industrial  Projects” OR Big size  industrial  Projects” OR vast size industrial  Projects”) AND 

(“methods “OR “approaches  “OR Frameworks “OR practices “OR “methodologies “OR” 

techniques ”) ) 

IEEE2.1 ((  “Agile software development processes AND (“ for large  scale  industrial Projects ") AND 

("methods  for  scalability" )) 

IEEE3.8 (( “Agile software development techniques ” AND (“ for Large scale industrial  Projects AND 

 (“ limitations of methods “OR “ limitations of approaches  “OR limitations of  Frameworks “OR 

limitations of practices ”’)) 

 

3.18.2 ACM Final String for Research Question 1, 2, 3 

 

 

ACM 1 (( “Agile software processes ) AND (“Large scale industrial Projects” OR “Large size industrial  

Projects”  AND (“methods “OR “approaches  “OR Frameworks" )) 

ACM 2.1 

 

 

(( “Agile  software development approaches ”OR “Agile software development techniques ”OR 

“Agile  software engineering methodologies ”OR “Agile software  development approaches  ”OR 

“Agile software engineering methods ”OR “Agile software engineering methodologies ”OR “Agile 

software development processes  OR “Agile software engineering practices” AND (“Large scale 

industrial  Projects” OR “Big scale Projects ” OR “Vast scale industrial  Projects” OR “Large size 

industrial  Projects” OR Big size  industrial Projects” OR vast size Projects”) AND (“methods “OR 

“approaches  “OR Frameworks “OR practices “) ) 

ACM 3.3 

 

 

(( “Agile software development techniques ” AND (“ for Large scale industrial  Projects AND (“ 

limitations of methods “OR “ limitations of approaches  “OR limitations of  Frameworks “OR 

limitations of practices ”’)) 
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3.18.3 Google Scholar Final String of search for Research Question 1, 2, 3 

 

Google 

Scholar. 

1.4  

(( “Agile  software approaches ”OR “Agile software techniques ”OR “Agile  software engineering 

methodologies ”OR “Agile software processes  OR “Agile software engineering practices” AND 

(“Large scale industrial Projects” OR “Big scale industrial  Projects ” OR “Vast scale industrial   

Projects” OR “Large size industrial  Projects” OR Big size  industrial  Projects” OR vast size 

industrial  Projects”) AND (“methods “OR “approaches  “OR Frameworks “OR practices “) ) 

Google 

Scholar 

2 .1 

(( “Agile  software development approaches ”OR “Agile software development techniques ”OR  

“Agile  software engineering methodologies ”OR “Agile software development processes  OR 

“Agile software engineering practices” AND (“Large scale Projects” OR “Big scale Projects ” OR 

“Vast scale Projects” OR “Large size Projects” OR Big size  Projects” OR vast size Projects”) AND 

(“methods “OR “approaches  “OR Frameworks “OR practices ”’)) 

Google 

Scholar.3 

((““Agile Approaches ”OR  “Agile  software development approaches ”OR “Agile software 

development techniques ”OR “Agile  software engineering “OR “Agile software methodologies 

”OR “Agile  software engineering methodologies ”OR “Agile software  development approaches  

”OR “Agile software engineering methods ”OR “Agile software engineering methodologies ”OR 

“Agile software development processes  OR “Agile software engineering practices” AND (“Large 

scale Projects” OR “Big scale Projects ” OR “Vast scale Projects” OR “Large size Projects” OR Big 

size  Projects” OR vast size Projects”) AND (“ limitations of methods “OR “ limitations of 

approaches  “OR limitations of  Frameworks “OR limitations of practices ”’)) 

 

3.18.4    Science Direct Final String for Research Question 1, 2, 3 

SD. 1 .2 ((““Agile Approaches) OR  (“Agile  software development approaches ) OR (“Agile software 

development techniques ) OR( “Agile  software engineering”) OR( “Agile software methodologies) 

OR (“Agile  software engineering methodologies) OR (“Agile software  development approaches)  

OR (“Agile software engineering methods ) AND (“Large scale Projects”) OR (“Big scale Projects 

”) OR (“Vast scale Projects”)  AND (“methods “) OR (“approaches “) OR (“Frameworks“) OR 

(“practices ”’)) 

SD. 2.2 (( “Agile  software development approaches ”)OR( “Agile software development techniques ”) OR 

(“Agile software engineering methodologies”) OR (“Agile software development processes”) OR 

(“Agile software engineering practices”) AND (“Large scale Projects”) OR (“Big scale Projects”) 

OR (“Large size Projects”) OR (“Big size  Projects”) OR (“vast size Projects”) AND (“methods “) 

OR (“approaches “)OR(’ Frameworks “) OR(” practices ”’)) 
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SD. 3 .3 ((“““Agile  software development approaches ”) OR (“Agile software development techniques ”) 

OR (“Agile  software engineering ”) OR( “Agile  software engineering methodologies ”) OR (“Agile 

software  development approaches  ”) OR (“Agile software engineering methods ”) OR  (“Agile 

software development processes”)  OR (“Agile software engineering practices”) AND (“Large scale 

Projects” OR “Big scale Projects ”) OR( “Vast scale Projects”) OR (“Large size Projects”) OR(” Big 

size  Projects”) OR (“vast size Projects”) AND (“ limitations of methods “)OR (“ limitations of 

approaches  “) OR (” limitations of  Frameworks “) OR (“limitations of practices ”’)) 

 [                                         

3.19  Numerical Results of SLR 

 
All of data bases numerical results are given gathered from Google Scholar, 

IEEE, Science Direct and ACM iteration wise. 

3.19.1 ACM digital library results 

a) Totalpapers:ResearchQ1(string1+string1.1+string1.2+string1.3+string 

1.4+string1.5)+ResearchQ2(string2+string2.1+string2.2+string2.3+string2.4)+Resear

ch Q3(string3+string3.1+string3.2+string3.3)  

b) ResearchQ1(842+74+74+97+73+74)+ResearchQ2(392+245+307+ 

280+300)+Research Q3(78+77+366+ 365) 

c) Primary studies question wise: RESEARCH QUESTION.10/829   RQ2.10/249 

RQ3. 10/366 

d) Total ACM Papers selected  after Inclusion / exclusion criteria for study : 11/1444 

e) Total select title wise:   1 

f) Total select abstract wise:             1 

g) Total redundant studies:             Nil 

h) Total primary studies:                            2/11 

3.19.2 IEEE Digital Library Results 

a) Totalpapers:ResearchQ1(string1+string1.1+string1.2+string1.3+string1.4+string1.5+

string1.6+string1.7+string1.8+string1.9+string1.10)+ResearchQ2(string2+string2.1+s

tring2.2+string2.3+string2.4+string2.5+string2.6+string2.7+string2.8+string2.9+strin

g2.10+string2.11+string2.12+string2.13+string2.14+string2.15)+ResearchQ3(string3
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+string3.1+string3.2+string3.3+string3.4+string3.5+string3.6+string3.7+string3.8+str

ing3.9 +string3.10)  

b) ResearchQ1(102+2002+2002+2002+2002+2002+2002+2002+2002+2002+2002)+Re

searchQ2(81+51+19+13+14+14+19+20+15+19+15+7+15+19+51+19)+Research 

Q3(81+59+19+ 14+14+14+21+ 14+8+8+5) 

c) Primary studies question wise: RESEARCH QUESTION. 15/102    RQ2. 14/51 

RQ3. 9/81 

d) Total IEEE  Papers selected  after Inclusion / exclusion criteria for study :20/234   

e) Total select title wise:   10   

f) Total select abstract wise:              5 

g) Total redundant studies:              4 

         Total primary studies:                   19/20 

3.19.3 Google Scholar Results 

a) Totalpapers:ResearchQ1(string1+string1.1+string1.2+string1.3+string1.4)+Research

Q2(string2+string2.1+string2.2+string2.3+string2.4+string2.5)+ResearchQ3(string3+

string3.1+string3.2+string3.3+string3.4)  

b) ResearchQ1(1+11+2+4)+ResearchQ2(125+432+128+0+0+10)+Research 

Q3(160+229+0+ 0) 

c) Primary studies question wise: RESEARCH QUESTION. 5/18   RQ2. 18/169 RQ3. 

48/390 

d) Total Google Scholar  Papers selected  after Inclusion / exclusion criteria for study: 

e) 48 /577 

f) Total select title wise:   10   

g) Total select abstract wise:              8 

h) Total redundant studies:             3 

   Total primary studies:                          21/49 
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3.19.4  Science Direct Results 

 

a) Totalpapers:ResearchQ1(string1+string1.1+string1.2+string1.3)+ResearchQ2(string

2+string2.1+string2.2+string2.3+string2.4+string2.5)+ResearchQ3(string3+string3.1

+string3.2+string3.3+string3.4+ string3.5)  

b) ResearchQ1(3+909+1152+187)+ResearchQ2(227+99+234+99+177)+Research 

Q3(1098+932+1098+932+ 397+932) 

c) Primary studies question wise: RESEARCH QUESTION.15/800   RQ2. 22/850 

RQ3. 38/800 

d) Total Science Direct   Papers selected  after Inclusion / exclusion criteria for study : 

30/577 

e) Total select title wise:   5 

f) Total select abstract wise:             2 

g) Total redundant studies:             2 

h) Total primary studies:                         9/30 

3.19.5  Overall Finding of the SLR 

 

a) Total papers:  ACM+IEEE +GOOGLE SCHOLAR + SCIENCE DIRECT 

b) Total papers:       2/11+19/20+21/49 +9/30  

                 Total primary Studies selected during SLR = 51/110 

3.20 Graphical Representation of Results (SLR) 

 

 

Figure 3.1: Year wise representation of primary studies 
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Figure 3.3: The study provides information about the publisher of the research papers 

  
Figure 3.4: Study provides detail description of agile scalability 

 
 

Figure 3.2: Source of publication of the paper is? 
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Figure 3.5: The study provides guideline as how agile techniques are used in large size 

projects 

 

 

Figure 3.6: The study provides clear results after application of agile techniques in large 

size projects 

 

 

 

Figure 3.7: The study has been published in a relevant journal or conference  
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Figure 3.8: The study has been cited by authors 

 

 
Figure 3.9: Agile phases where agile techniques are used for scalability 

 

 

Figure 3.10: Data characteristics 
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3.21 Summarizing Systematic Literature Review  

  
In this SLR performed on agile scalability and adaptability three research 

questions were made on basis of these three questions research strings were designed 

using PICOC structure to extract research papers from different data bases including 

IEEE, Google Scholar, ACM and Science Direct .Search protocol was designed for 

setting studies rules regulations to follow for summarize and concrete results after 

analysis. 

 Inclusion and Exclusion criteria was applied on these selected data bases  of 

papers on basis of set protocol .Papers were selected iteration wise against each research 

question  from these finalized data bases 51 papers were selected ,these selected papers 

were analyzed ,reviewed and data was extracted based on questions designed in data 

extraction form . 

The gathered data is statistically analyzed  and according to this analysis research 

papers selected for study were taken between 2009 -2011 ,out of 100 percent 35 percent 

papers were published in journal 61 percent in conference and 4 percent were thesis 

publications . 

  
Figure 3.11: Research detects agile limitations for large size projects 
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While 37 percent paper’s publisher was IEEE, 4 percent ACM, Science Direct 

was publisher of 18 percent and 43 percent papers were published by Google Scholar. 

Form all these selected papers 67 percent papers in detail describe agile 

adoptability and scalability, 33 percent papers partially discussed the issue .From papers 

that were answering about agile techniques application 71 percent studies in detail 

describe the agile techniques application on large scale projects,27 percent studies 

partially describe the techniques application and just 2 percent papers are not describing 

any technique at all. 

In SLR 79 percent studies provide clear results of agile application on large size 

projects, 29 percent are partially providing results of applications, according to analysis, 

main factor we found was that 88 percent techniques were applied in implementation 

phase for agile scalability. 

Research detect agile limitations for large size projects this question was 

answered by different researchers and 24 percent researchers said documentation is a 

limitation for agile practices in large scale projects,22 percent were saying about time 

period as a limitation for agile approaches in large scale projects,14 percent were saying 

about budget overflow issues in large scale projects while applied agile techniques,14 

percent were talking about human resources related problems in large scale projects while 

applied agile approaches . 

In SLR conducted 33 percent were talking about team coordination and 

communication issues and 25 percent were saying that distributed teams are creating 

limitation for agile applications in large size projects. From here we extract detail 

problems analysis; current strategies present and their limitations .This SLR is providing 

base to our proposed approach formulation. 
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Chapter 4  Selection of Proposed Approach 

  

4.1 Introduction  

 
Grounded Theory is an inductive research methodology introduced by Barney 

Glaser and Anslem Strauss [65]. The Grounded Theory Institute defines Grounded 

Theory as “the systematic generation of theory from systematic research” (Grounded 

Theory Institute). In this research methodology researchers gather qualitative data and 

systematically discover a theory derived directly from the data by performing set of 

systematic steps. 

The reason why chosen Grounded Theory as a research method; there three 

reasons. First, it is appropriate to be used in areas/topics that have yet to be explored or 

where a new perspective might be valuable and literature doesn’t cop the limitation of 

agile scalability and adoptability. 

Second, Grounded Theory help us to study social interactions and mutual 

behaviors of people in the context of solving problems, whereas Agile scalability for 

large size projects is especially  a human centered ,team size centered  and intensive 

communication oriented process. Third, Grounded Theory boosts us up to answer the 

questions. In this research article grounded theory let us to formulate a theory emerge 

from systematic analysis of qualitative data collected by conduction of a systematic 

literature review. Grounded theory has been used in distributed development environment 

as well in distributed agile development to formulate a problem [66]. 

4.1.1   Grounded Theory Example Problem Statement 

 

According to the SLR perform it is found that researchers are writing excessively 

about the limitations of agile approaches while talking about agile applicability to large 

size projects, on the same time it is also found   that In software engineering, the agile 
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methodologies are used to handle the current challenges in software industry such as low 

cost, time deadlines continuously changing requirements of the market and uncertain 

situations and much more. 

Agile is beautifully answering these challenges while applied on the small and 

medium level projects, but it has some limitations when it is applied on large size 

projects. Here the general problem found is “Scalability of the agile approaches for large 

size projects”. 

4.2 Hypothesis Generation  

 
We will take hypothesis for answering the research question found after the 

complete SLR, with the help of this hypothesis we will try to find the solution for the 

identified problem. Hypothesis generation is on the basis of the SLR studies. 

4.2.1 Formulated Hypothesis  

 

H0:     Agile approaches are scalable for large size projects. 

H1:     Agile approaches are not scalable for large size projects. 

4.3 Selection of Proposed Approach 

 
The proposed approach for solution is chosen systematically. In first stage all the 

existing limitations faced by the large size projects are studied and gathered through 

proper SLR conduction. In second stage all the remedial work present in form of the 

Frameworks /models /guidelines are studied and gathered. 

In third phase all these Frameworks/models/guidelines are analyzed critically so 

that can highlight the existing remedial work deficiencies. Standard for analyzing these 

Frameworks /models /guidelines are the SLR analysis results in which the general 

limitations faced by agile techniques are: 

 Co-ordination & communication 
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 Distributed teams  

 Team size  

 Documentation  

 Time period  

While the specific technical problems faced by the agile techniques when applied 

to the large size projects according to Deepti Mishra and Alok Mishra are: 

 Challenges in regard to realize continuous testing 

 Increased maintenance effort with an increase in the number of releases 

 Management overhead due to the need for coordination between teams 

 Detailed dependencies are not discovered on detailed level due to lack of focus on   

design  

 Long requirements engineering duration, due to complex decision processes in 

requirements engineering 

 Requirements priority lists are hard to create and maintain.  

 Waiting times in the process, specifically in design waiting for requirements 

 Reduction of test coverage due to shortage of projects and lack of independent 

testing 

 Increased configuration management effort [37]. 

So according to the five general and nine technical specific issues the exiting 

work will be analyzed. After the analysis the limitations will be highlighted .After that 

from SLR the Agile technique (s) will be selected to proposes a solution to overcome 

these found limitations faced by agile techniques while applied in large size projects. 

4.4 Analyzing existing agile adoptability efforts for large scale projects 

 
Once the general and specific limitations are highlighted in second phase the 

existing work for agile scalability is analyzed on basis of these limitations found, the 

existing Frameworks /models /guidelines are analyzed one by one. 
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4.5 Development process for complex software project  

 
In literature review discussed a presented conceptual frame work for the 

development process of the complex projects using agile methods. 

The main entities of the frame work includes a:face to face meeting with the 

customer b:Analysis of information c:workshop d:Requirements repository e: preliminary 

architectural design f:Itearative incremental development g:testing by the customer all 

these phases perform some specific task such as face to face customer meeting with the 

customer will gather the users stories for requirements gathering ,analysis of information 

is for finalizing the requirements from that users stories ,workshop here is basically 

referring  to the formal training Scholar and meeting of the staff and that also helps in 

finalizing the requirements from the captured stories from the customers . 

Here the requirement repository concept is given which shows some central 

access point for all of the team members to access their data and share among other 

teams’ members, specifically here in the frame work the central repository is storing the 

requirements finalized from the users’ stories. 

The next phase identifies the preliminary architectural design which shows how to 

convert the finalized requirements in to the design shape .After the design phase is the 

incremental and iterative development phase here the design is shaped into some develop 

product or some completed work shape this phase is followed by the testing by the 

customer here the customer is the authority to finalized the correctness of the developed 

module or work product ,during the testing phase the customer will also give the 

feedback about the product deliver and his/her feedback will be added again in the 

requirements phase to add the missing quality and components to the product [37]. 

4.5.1  Limitations found in the frame work for Development process  

 

 As we already discussed that the current work will be analyzed base on the 

five general issues and nine technical issues faced by large size projects while talking 

about agile scalability.  
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Figure 4.1: Development process for complex software project [37] 

4.5.2 Analyses based on five general issues   

 

We analyze the above mentioned frame work according to the five  general issues 

and found some critical limitations of the frame work when applied to large size projects 

Limitations of the frame work are: 

 

 If the project is of large size and the teams and customers are distributed than 

face to face meeting with the customer is not possible. 

 If the project is of large size than the team ,size will automatically increases and 

it is not possible to conduct  face to face meeting of the whole team at once in 

large set up or to conduct their workshop at once for analyzing and finalization 

of the requirements . 

 The repository is specific just for the requirements sharing while in large size 

projects with greater number of the teams the sharing between teams must not 

only have to be of requirements but of every phase information . 

 The testing is by customer all right here but what if the customer is not only one 

person and the customers are distributed than how the feedback will be managed 

and gathered and used. 

 The very important thing this frame is not representing any type of the role who 

is going to work on which phase. 
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 In the frame work the communication and coordination ways and techniques are 

missed. 

4.5.3 Analyses based on nine technical issues   

 

The limitations found in the mentioned work based on nine technical issues are: 

 The testing authority is only customer in this Framework so some technical bugs 

can remain unhandled and causes lack of independent testing. 

 If the project is handled by distributed teams the configuration management 

efforts will increases. 

 Maintenance efforts will automatically grow with the size of team and project. 

 With increased in team size and project scale the design issues will increased and 

just preliminary design is not sufficient for covering the detailed designs issues 

 Ambiguous coordination and communication methods cause delays and waiting 

times in requirements finalization. 

4.6 Frame work for Agility, flexibility and adoptability 

 
In literature review we studied about designing an Information Systems 

Development Course to Incorporate Agility, Flexibility, and Adaptability” the authors 

Chuan-Hoo Tan and Wee-Kek Tan are discussing about the agile flexibility and 

adoptability .They are discussing a frame work for agile scalability and adoptability. 

The basic idea given by them is the combination of the different agile techniques 

.in the software process flow step they have showed the combination of the agile 

techniques combination. In first phase named planning they are applying combination of 

agile techniques XP and FDD and in planning phase they gate familiarity with the 

existing systems ,gathered the users stories ,develop the planned about the user stories 

development ,all over planning is done here with the finalized step of iteration planning 

.In second phase it is about development  and here the SCRUM technique is applied with 

daily SCRUM  process implementation ,along with mix of XP and FDD. 
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 In third phase the executable release is produce with proper evaluation and here 

XP  and SCRUM are used .The last phase is about post evaluation and review ,this is the 

phase which can provides requirements shocks and additional stories development and in 

fact these factors leads towards the updating of overall model. In this last phase the agile 

technique named XP is used. 

4.6.1 Limitations found in the frame work for Agility, flexibility and adoptability 

 

As it is already discussed that the current work will be analyzed based on the five 

general issues and nine technical issues faced by large size projects while talking about 

agile scalability.  

4.6.2 Analyses based on five general issues   

 

We analyze the above mentioned frame work according to the five  general issues 

and found some critical limitations of the frame work when applied to large size projects . 

Limitations of the frame work are:  

 In planning phase the roles including in planning’s not clear, customer is involved 

or not it is not clear. 

 How the distributed teams will take part in planning it is not clear. 

 How the planned activities will be stored and it is not clear. 

 XP and FDD are applicable on different scenarios here the application and 

purpose of both application is not clear in the software development process flow. 

 In second or development phase the distributed teams coordination and 

communication is not visible. 

 Mix of SCRUM, XP and FDD is applied but the process is just representing the 

scrum an FDD phenomenon. 
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 Figure 4.2: Frame work for Agility, flexibility and adoptability [44]. 

 How much team size is involved this Framework doesn’t say anything about it. 

 How much time is assigned for scrum meeting and sprint activity it is not clear 

from the frame work. 

 Executable release time period is not visible. 

 Post evaluation roles are not mentioned. 

 Post evaluation for distributed team work will be maintained is not addressed. 

 The post evaluation record sharing mechanism is not clear. 

4.6.3 Analyses based on nine technical issues   

 In the complete model is not cleared that who is responsible for the testing? 

 Increased maintenance   efforts with increase of number of team members and size of 

project are not clear how it will be handled? 

 Coordination overhead is overcome how it is not visible in all frame work. 

 The detailed level design is missing. 
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 Requirements engineering phase is basically given the name of planning with 

addition of features development planning. 

 The planned or gathered requirements sharing and storing concept is missing. 

4.7 The distributed agile development method  

 
 In literature review we studied about Agile Framework for Globally Distributed 

Development Environment (The DAD Model)” REHAN AKBAR, MUHAMMAD 

HARIS and MAJID NAEEM are talking about the distributed environments and globally 

distributed teams and are pointing that the communication gap is a big limitation for agile 

methods adaptations and for covering the problem   they are suggesting a Framework that 

focus on the treatment of the communication problems. 

In the model every phase is dependent on is previous phase requirements gathered 

turned into the featured list, from the featured list the tasks are prioritized and after that 

the prioritized tasks are assigned to specific team members and the assigned tasks are 

transformed to the development phase by coding and testing phases .the gathered 

requirements and features list are properly maintained in shape of the document. DAD 

model work incrementally iteration wise. 

4.7.1  Analyses based on five general issues   

 Model is not clearly showing the detailed coordination and communication 

mechanism for distributed teams. 

 The model is not showing the size of distributed teams. 

 Time period required for each phase or for complete process flow is not 

mentioned. 

 The finalized documents sharing among teams are not visible. 



57 
 

Requirement 

Gathering 
Feature 

list

Tasks 

prioritization 

Tasks 

Assignments 
Coding Testing Deployment

On the basis of 

features list 
Secured 

requirements 

document  

Documents 

containing 

telephone chat 

record etc 

DAD MODEL 

 

Figure 4.3: The distributed Agile Development Method [46] 
 

4.7.2 Analyses based on nine technical issues   

 Who is testing, customer is involve in testing or not? The testing roles are 

not clear. 

 How the management overhead is managed in large setting in distributed 

development environment the process flow is not talking about it. 

 Roles dependencies are not clear. 

 The waiting time and reduction delays mechanism is not clear as in the large 

size projects the time waste and delays reduction is major issue. 

4.8 Hybrid technique for applying agile at large size projects 
In Literature review we discussed hybrid remedial approach for the large size 

project development. Researchers suggested a hybrid development method for managing 

larger scale projects that are expected to live for many releases. The hybrid technique 

employs agile for all new development work. That is the best way to create new purpose 

in a timely and creative way. [55] 

 

Figure 4.4: Hybrid technique for applying agile at large size projects. [55] 
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The model is basically handling the design issues in beginning the high level 

requirements and project goals combine produce the development demo iterations .the 

demo iterations includes project detail system  designs users interface design ,system 

design ,feature set ,data model and testing details and at the end the testing is prior to the 

production . 

4.8.1 Analyses based on five general issues   

a. How high level requirements and project goals are gathered from the distributed 

teams is not mentioned. 

b. Scheduling of tasks /activities is not mentioned. 

4.8.2   Analyses based on nine general issues  

a. Testing roles are not clear. 

b. Large team’s structure /distribution, scheduling of activities overhead maintenance is not 

clear. 

c. Roles dependencies are not clear. 

d. Requirements ranking and sharing all around the teams concept is week. 

e. In large projects the time delay and waiting time reduction is major problem while 

here the time delay and waiting time reduction is not mentioned. 

Table 4.1: Comparison of all Frameworks /models /guidelines with respect five general 

problems      

FIVE GENERAL ISSUES FACED BY LARGE SIZE PROJECTS 

FRAMEWORK/MODEL 

COORDINATION & 

COMMUNICATION 

 

DISTRIBUTED 

TEAMS  

 

TEAM 

SIZE  

 

DOCUMENTATION  

 

TIME 

PERIOD  

 

Development process for 

complex software project 

 

± 

 

       - 

 

- 

 

± 

 

+ 

Frame work for Agility, ± 

- - ± + 
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flexibility and adoptability 

The distributed Agile 

Development Method 

± + - ± + 

Hybrid technique for 
applying agile at large size 

projects 

± - - ± + 

 

Note regarding tables:  In tables : the symbol ± represents the partial inclusion of the solution 

of problem   in the stated  Framework /model while the symbol +   represents the full  inclusion of 

the solution  of  problem while the symbol – represents the exclusion of the solution of problem 
in the stated Framework . 

 

Table 4.2: Comparison of all Frameworks /models /guidelines with respect nine technical 

problems      

NINE  TECHNICAL  ISSUES FACED BY LARGE SIZE PROJECTS 

FRAMEWORKS/MODELS 

PROBLEMS  

Development process for 

complex software project  

Frame work for 

Agility, flexibility 

and adoptability  

The distributed 

Agile 

Development 

Method  

 

Hybrid technique for 

applying agile at large 

size projects  

Challenges in 

regard to realize 

continuous testing 

 

 

± 

 

 ± 

 

± 

 

+ 

Increased 

maintenance effort 

with an increase in 
the number of 

releases 

 

- 

 

± 
- - 

Management 

overhead due to the 

need for 

coordination 

between teams 

- ± + - 
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Detailed 

dependencies are 

not discovered on 

detailed level due 

to lack of focus on    

design  
 

- ± - - 

Long requirements 

engineering 

duration, due to 

complex decision 

processes in 

requirements 

engineering 

 

± ± - ± 

Requirements 

priority lists are 

hard to create and 

maintain. 

+ ± - + 

 Waiting times in 

the process, 

specifically in 

design waiting for 
requirements 

           - - - - 

Reduction of test 
coverage due to 

shortage of projects 

and lack of 

independent testing 

- 

 

+ ± + 

Increased 

configuration 

management effort 

 

- - - - 

 

4.9 Moving towards the solution  

 
Looking at the existing remedial work we found some 

Frameworks/models/guidelines for scaling the agile approaches for large scale systems 

along with some specific agile technique used for the implementation of these 

Frameworks/models/guidelines. 

In analyses we also found the limitations faced by these approaches, after detail 

analyses of the current literature we come to the point that in large scale environments 
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agile two approaches are showing fruitful results while applied at large scale projects 

these approaches are SCRUM OF SCRUM and LEAN. 

We also found that these approaches separately addressed partial problems of 

scalability so we in our research work combined the two approaches together for better 

and extended results. 

4.10 Choosing Scrum Process as a base process for scalability  

 
After conducting the detail SLR it is found that SCRUM is the technique which is 

applied by many researchers and organization for the scalability purpose. 

SCRUM is somehow providing some inbuilt characteristics which helps the 

researchers to make scalable agility for the large size projects .we are not saying that all 

other agile techniques are failed to apply on large size projects no it is not so at all, agile 

others flavors are also applied for this purposed but according to our judged limitations 

scrum process is doing well in large setups. 

4.11 Choosing scrum of scrum for large scale projects    

              
The scrum of scrum is covering limitations of large size projects: After detailed 

study of scrum we found its flavor named scrum of scrum in this approach the issues of 

the large setups like distributed teams and large size teams are handled these two issues 

are handled beautifully as the large teams are divided into small teams and distributed 

teams are handled by help of making more project owners, scrum masters etc. 

The scrum of Scrum uncovered limitations for large size projects: As already 

discussed scrum of scrum is answering the questions such as large team size in large size 

projects, and distributed teams hierarchy but leaving some limitations unaddressed. 

The uncovered limitations are communication and coordination mechanism 

between large size and distributed teams plus the less documentation rule of scrum and 

early time to market for large size projects. 
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Scrum of scrum is also showing limitations while talk about Increased 

maintenance effort with an increase in the number of releases and detailed dependencies 

are not discovered on detailed level due to lack of focus on  design along with Long 

requirements engineering duration, due to complex decision processes in requirements 

engineering and Requirements priority lists are hard to create and maintain at same time 

it is not handling waiting times in the process, specifically in design  while waiting for 

requirements. 

Table 4.3:  Analyzing scrum of scrum technique for large size projects with respect to 

five general issues of large size projects 

SCRUM OF SCRUM AND FIVE GENERAL ISSUES FACED BY LARGE SIZE PROJECTS 

Framework/Model 

Coordination & 

communication 

 

Distributed 

teams  

 

Team size  

 

Documentation  

 

Time period  

 

SCRUM OF 

SCRUM 

± - 

 

       + ± + 

  

Table 4.4:  Analyzing scrum of scrum technique for large size projects with respect to 

nine technical issues of large size projects 

NINE  TECHNICAL  ISSUES FACED BY LARGE SIZE PROJECTS 

PROBLEMS  SCRUM OF SCRUM 

Challenges in regard to realize continuous testing 

 

 

+ 

Increased maintenance effort with an increase in the number of releases 

 

+ 

Management overhead due to the need for coordination between teams 

 

+ 

Detailed dependencies are not discovered on detailed level due to lack of focus 

on  design  

- 
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Long requirements engineering duration, due to complex decision processes in 

requirements engineering 

 

± 

Requirements priority lists are hard to create and maintain. - 

 Waiting times in the process, specifically in design waiting for requirements - 

Reduction of test coverage due to shortage of projects and lack of independent 

testing 

+ 

Increased configuration management effort 

\ 

± 

  

So scrum of scrum is providing us the mix results after application on large size 

projects, showing some scalability factors as well as some limitations. 

4.12 Choosing lean for large scale projects 

                      
The second approach that we selected from the literature review is LEAN based 

software development according to the current work done lean is providing significant 

results when applied to the large size projects as it is basically originated from Toyota. 

Lean production is an assembly-line methodology developed originally for 

Toyota and the manufacturing of automobiles. It is also known as the Toyota Production 

System or just-in-time production.  

Lean production principles are also referred to as lean management or lean 

thinking. Lean Thinking is embodied by the following seven principles, first published in 

the book, Lean Software Development: An Agile Toolkit. 

1. Eliminate waste 

2. Amplify learning 

3. Decide as late as possible 

4. Deliver as fast as possible 

5. Empower the team 
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6. Build integrity in team  

7. See the whole 

By SLR we found that all software projects in large environments faces the waste 

elimination problems ,the learning amplification faces problem ,decision about finalizing 

the thing matter a lot ,the speed of the product development matters a lot ,in large setup 

the team authority and empowerment matters a lot ,how the team is integrated and 

managed is the main concern in the large scale projects and in large  projects and 

distributed teams see on the whole concept is very important  to handle the thing 

accurately . 

4.13 Lean based scrum of scrum concept for agile scalability and 

adoptability in large size projects  

 
We identified the scrum of scrum limitations and applications for large scale 

projects as well we studied the lean principles made for large setup development. 

We are going to proposed lean based scrum of scrum methodology for the large 

size projects .so that the identified five general and nine technical issues can be addressed 

by the extended version of lean based scrum of scrum technique. 

Basically we choose the scrum of scrum as a based process for the large size 

projects development and we imbedded the lean principles in this process flow where 

required for handling the existing limitations. 

We not only embed the lean concepts  in scrum of scrum but also introduce the 

central knowledge based repository mechanism for handling the large size projects issues 

.so we are proposing remedial frame work for the agile scalability by the combination of 

lean and scrum of scrum approach. 
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4.14 Lean based scrum of scrum proposed frame work for agile 

scalability and adoptability explanation  

 
The proposed frame work is consisting of four stages. Basically these four stages 

are representing the scrum of scrum internal four basic process flow sequence. 

Product backlog phase : In this stage the scrum method first phase is executed 

named product backlog, here the combination of scrum and lean is applied as in 

beginning input from executive team ,customer ,stakeholder and end users is gathered the  

lean waste reduction principle will be apply  by removing slow or poor communication. 

Delays and waiting time reduction will be also eliminated to speed the communication 

process .The information gathering and principle application will be done by the product 

owner. With multiple and diversified team the communication and coordination will be 

performed by video conferencing.  

 The product owner also apply lean waste reduction principle to the gathered data 

and before storing it into the product back log will eliminate detail requirements from it 

and also insufficient requirements from product backlog in this way the product owner is 

applying waste reduction principle of the lean approach into scrum . 

Amplified learning concept is adopted by the product owner when repeating the 

same process for second iteration which is also principle of the lean approach. 

At the end the product backlog is stored in the central knowledge sharing 

repository so multiple distributed teams can easily access it without any communication, 

coordination and team size problem faced. 

Sprint planning meeting phase: Second stage of the frame work is about the 

sprint meeting in which all the members (team) of scrum will be included .In sprint 

meeting the team selects starting at top as much as it can commit to deliver by end. After 

sprint meeting the proper documentation of finalized and plan    activities is made 

according to the finalized requirements from the product backlog. The communication 

,coordination distributed and large size team problem is solved by the video conferencing 

/meeting .The final document of the planned activities is stored on the central knowledge 
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repository and from here is accessed by all teams and members ,this phenomena 

introduce the lean approach in scrum process flow and enhance the knowledge sharing 

,team integrity and empowerment and on the same time reduce waiting time and time 

delays .All these principles help the agile scalability for large size projects . 

Sprint Backlog phase: The third stage is sprint backlog. In sprint backlog the cut 

down chart is maintained here the selected stories after spring meeting is shaped into a 

cut down chart showing the roles, responsibilities, detailed time period of each schedule 

activity .In the beginning will Eliminate Highly Detailed stories /insufficient stories and 

remaining will be store in the sprint backlog .cut down chart is stored in the central 

knowledge sharing repository. 

Sprint Review phase: This stage is starting from the sprint daily meeting this 

meeting will depends on the amount of activities completed, in this meeting the sprint 

review phase is also included in which some shaped product demo will be presented and 

the complete and incomplete features are separated the completed features will give some 

finished product while the incomplete features will be transferred back to the product 

backlog. A retrospective phase is also present after the product demo in this phase all the 

shortcomings are observed and saved ,limitation are judged and for future its remedies 

are also planned .Sprint retrospective is also store in central repository and sprint review 

demos are conducted by video conferencing if the teams are divided and distributed . 

Table 4.5:  Analyzing proposed Framework for agile scalability for large size projects 

with respect to five general issues of large size projects 

LEAN BASED SCRUM OF SCRUM FRAMEWORK AND FIVE GENERAL ISSUES FACED BY LARGE 

SIZE PROJECTS 

Framework/Model 

Coordination & 

communication 

 

Distributed 

teams  

 

Team  

size  

 

Documentation  

 

Time period  

 

LBSOS 

FRAMEWORK  

+ + 

 

+ + + 
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Table 4.6:  Analyzing proposed Framework for agile scalability for large size projects 

with respect to nine technical issues of large size projects. 

NINE  TECHNICAL  ISSUES FACED BY LARGE SIZE PROJECTS 

PROBLEMS  LEAN BASED SCRUM 

OF SCRUM FRAME 

WORK  

Challenges in regard to realize continuous testing 

 

 

+ 

Increased maintenance effort with an increase in the number of 

releases 

 

+ 

Management overhead due to the need for coordination between 

teams 

 

+ 

Detailed dependencies are not discovered on detailed level due to 

lack of focus on  design  

 

- 

Long requirements engineering duration, due to complex decision 

processes in requirements engineering 

 

+ 

Requirements priority lists are hard to create and maintain. + 

 Waiting times in the process, specifically in design waiting for 

requirements 
+ 

Reduction of test coverage due to shortage of projects and lack of 

independent testing 
± 

Increased configuration management effort 

\ 
± 
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Figure 4.5: proposed frame work for Agile Scalability 
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4.15 Summarizing proposed Approach Methodology 

 
Proposed approach is started by Grounded theory technique where data is 

gathered analyzed statistically from this analyzed data hypothesis is generated and in 

detail literature is reviewed for analysis of existing agile scalability techniques the 

existing techniques are analyzed based on five general limitations found in literature 

review and nine technical limitations referenced from Mishra and Mishra paper .Existing 

Frameworks/ models and guidelines were evaluated according to these limitations 

captured in SLR . 

After identification of the limitations faced by already existing techniques 

proposed approach is stated which is based on lean based Scrum of Scrum methodology? 

for covering limitations of agile approaches for large size projects lean principles are 

imbedded in Scrum of Scrum methodology .Before finalizing the remedial approach 

Scrum of Scrum technique is individually analyzed based on five general and nine 

technical issues of agile scalability it is found that it is showing some enhance results but 

leaving some gaps unfilled so lean principles are imbedded in Scrum of Scrum process 

also  central knowledge sharing repository and video conferencing concept is introduced 

.The new proposed idea is finalized in shape of remedial frame work named “ Lean based 

Scrum of Scrum “ Framework for agile scalability. 

Proposed framework is analyzed according to five general issues faced by agile 

applications and nine technical issues faced by agile techniques while applied in large 

scale projects. It is observed that the proposed technique remains successful in handling 

most of the faced issues. 
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Chapter 5       Evaluation and Results of proposed Framework 

5 Expert Reviews 

 
To measure the credibility of the proposed Framework, it has to be verified by an 

appropriate evaluation method. Here we have selected expert review method to check out 

the credibility of the proposed Framework. This approach is suggested for our proposed 

Framework validation by Prof. Dr. Zahid Hussain Dean, Faculty of Science Quaid-e 

Awam University, Nawabshah, Pakistan and is Research Associate for Agile Scalability 

Institute for Software Technology,Technical University Graz,Austria and Dr. Sara 

Shahzad Assistant Professor Department of Computer Science University of Peshawar 

Pakistan and is  Research Associate for Agile Scalability, Institute for Software 

Technology, Technical University Graz, Austria. 

  We ask experts to rate the Framework upon some certain parameters that were 

finalized in proposed methodology section. Framework was presented in Industry 

including different organizations dealing with large size projects such as NADRA, 

MTBC, UNO (UNIDO) and Pakistan Atomic energy Commission. Session of 3-4 weeks 

was taken by this organization for the evaluation of the proposed Framework.   

  Theses mentioned organizations trained software experts having more than 4 

years’ experience,5-10 years’ experience, and 10-15 and more than 15 years’ experience 

with roles like project managers, Directors, Assistant Directors, team leads evaluated the 

frame work.  

This was all about industry we also evaluated our Framework from educationalist 

and  researchers in which the important researchers and educationalists were from 

University of Manchester London, Institute for Software Technology, Technical 

University Graz, Austria, University Institute of Information Technology Arid agriculture 

Rawalpindi   and Post Graduate College for Boys (ICB) Islamabad here it will also be 

added that all these educationalist were mostly having PHD degrees in software 

engineering and were on seniors posts in their departments having roles of Deans ,HOD,s 

or senior researchers .  
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In industry the frame work was presented directly while to foreigners’ 

educationalists the Framework was sent by mail along with online survey created link 

and after on their requests the work was presented to them by Skype sessions and got 

their reviews.  

The penal of the experts are educationist and industrialists. All of them are of five 

years of experience having more than five years, ten to fifteen years and more than fifteen 

years of experience. Some parameters are identified to rate the credibility of the 

Framework, survey form was designed to fill the reviews of reviewers according to 

Framework presented.  

This form was consist of three parts ,Part one was about respondent information 

,part two was about general limitations faced by agile scalability for large size projects 

and the third and final section was about nine technical issues faced by agile approaches 

while applied to large size projects . 

5.1   Form Designed for Experts reviews survey 

 
A form was designed for expert’s reviews survey, first part was about validation 

of framework according to the five general issues identified in SLR about agile 

scalability and the second part was about nine technical issues of agile scalability. The 

Survey form designed for expert’s reviews is attached in Annex B. 

5.2 Statistical and Graphical results of Experts Reviews 

 

 
 

Figure: 5.1 expert reviewers’ job experience  
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Figure: 5.2 expert reviewers’ job nature 

 

  

 
 

Figure: 5.3 Frameworks providing solution for communication & Coordination 
 

 

  

  

 

 Figure: 5.4 Frameworks providing solution for Distributed teams problems   
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Figure: 5.5 Frameworks providing solution for team size problem    

 

  

  

 

Figure: 5.6 Framework is providing solution for documentation problem    
 

 

  

  
 

Figure: 5.7 Framework is providing solution for time to market problem    
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Figure: 5.8 Frameworks is handling challenges with regard to continuous testing   

 

  

  
 

Figure: 5.9 Framework is handling increased maintenance effort with an increase in the 

number of releases  

 

  

 

 

 

Figure: 5.10 Framework is handling management overhead  
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Figure: 5.11 Framework is answering detailed dependencies on detail level due to good 

focus on design  

 

  

  
Figure: 5.12 Framework is handling long requirements engineering duration 

 

  

 
 

 

Figure: 5.13 Framework is handling requirements priority list creation and maintenance 
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Figure: 5.14 Framework is reducing waiting times in the process  

 

  

  
Figure: 5.15 Framework is dealing with reduction of test coverage and independent 

testing problem   

 

  

  
 

Figure 5.16 Framework is giving increased configuration management for large size 

projects    
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5.3 Summarizing Experts Reviews 

 
 61 experts have given the review after understanding the framework. After 

getting review from these experts, it is very easy to understand that frame work is 

providing solution to all five general issues faced by agile applications when applied to 

large scale projects as most of the experts are agreed with the framework for providing 

solution and remaining are strongly agreed there is no neutral or negative response for all 

five general limitations faced by agile techniques for large scale projects.  

Here from expert reviewers review result it is cleared that communication & 

coordination, Team Size, distributed team problems, less documentation issue and time 

period issues are handled by the proposed framework for agile scalability and 

adoptability .While talking about the nine technical issues faced by agile techniques for 

large scale projects  the results are also positive as  majority of the experts are  agreed 

with framework qualities for handling  the issues faced by agile techniques in large 

projects, which depicts the general success of this framework. 

 In certain occasions, there is partial agreement, but the ratio of neutral or negative 

responses are negligible as compared to the agreed and strongly agreed responses. So, 

from the tables, graphs and a precise description, it is very easy to inculcate for a reader 

that this framework has the potential to be adapted by the industry for future endeavors. 

Until now, the framework has proved its worth. 
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Chapter 6  Conclusion and Future Work 

 

6.1  Conclusion  

The discussion on ability of agile practices to scale to “large” software 

development efforts has been widely debated in recent years [8]. Despite the fact that 

lean and agile software development has become mainstream recently, especially for 

larger-scale projects building complex products, the methodology leaves many 

architectural questions unanswered. [10].  

Issues like proper documentation and training in large size projects is also a major 

issue while Appling the agile techniques [21]. 

Agile application in large size project not produced complete agility results, even 

agile technique name Scrum cannot be apply without making changes in it [27]. 

 Scaling activities like scaling up agile is the problem according to the researchers 

the agile techniques such as Scrum and others create problems when used for large size 

projects [31]. 

Agile practices such as code refracting, minimal documentation etc. are not 

possible in large scale systems and here agile approaches have limitations [32]. 

 Agile software development is about feedback and change in the large size 

projects if applied agile techniques continuous feedback and change will be required [33]. 

Peterson and Wohlin found that implementing agile and incremental practices in 

large-scale software development leads to benefits in one part of the process, while 

raising issues in another part of the process. For example, using small and coherent 

teams’ increases control over the project, but leads to new issues at the management level 

where coordination of the projects has to take place [41]. 
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 The first challenge for large systems is the overall scope and complexity. 

Secondly large projects usually involve subcontracts with other businesses (sometimes 

competitors) for building or integrating substantial parts of the system.  Third points 

about Reporting, governance, and compliance place additional burden on large projects.  

Fourth point is that in many large organizations, a separate group “Quality 

Assurance”,(a.k.a. “Release Management”, “Configuration Management”) certifies 

software is fit for release, while in agility this concept is missing [52].  

When talking about scalability of the agile process in literature, the two terms are 

scaling out and scaling up. Scaling up is concerned with using agile methods for 

developing large software systems that cannot be developed by a small team. Scaling out 

is concerned with how agile methods can be introduced across a large size projects with 

many years of software development experience [4]. 

 The scaling factors will be team size, geographical distribution, Regulatory 

compliance, domain complexity, organizational distribution, technical complexity, 

organizational complexity, enterprise discipline [36].  

There are many reasons that motivates towards agile techniques adoption in the 

large size projects. Agility provides ability to adapt quickly to change, market pressure 

demand short time frames and releases, ability to get instant feedback from customer, 

organizational process demand high quality bug free software [22]. 

  For agile scaling work is already done to some extent researchers provided 

frameworks ,case studies ,experience reports and observational studies but still a gap is 

present that leads the researchers towards more research for designing a solid solution to 

the problem .  

The research is also providing evidence that agile adaptation also give maturity to 

the organization standards and helps in the CMM levels achievement. From literature 

review it is also extracted that very little work is done on the current problem of agile 

scaling and adoption in large size projects. All these problems are motivating us for 

conducting research on the issue “Agile adoptability and scalability for large size projects 

“and suggestion of remedial framework for the Agile adoptability and scalability. 
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In this SLR performed on agile scalability and adaptability three research 

questions were made on basis of these three questions research strings were designed 

using PICOC structure to extract research papers from different data bases including 

IEEE, Google Scholar, ACM and Science Direct .Search protocol was designed for 

setting studies rules regulations to follow for summarize and concrete results after 

analysis. 

 Inclusion and Exclusion criteria was applied on these selected data bases  of 

papers on basis of set protocol .Papers were selected iteration wise against each research 

question  from these finalized data bases 51 papers were selected ,these selected papers 

were analyzed ,reviewed and data was extracted based on questions designed in data 

extraction form . 

The study summarized that different researchers made efforts for agile scalability; 

different techniques of agile scalability are applied for covering agile limitations for 

scalability limitations. 

The gathered data is statistically analyzed  and according to this analysis research 

papers selected for study were taken between 2009 -2011 ,out of 100 percent 35 percent 

papers were published in journal 61 percent in conference and 4 percent were thesis 

publications . 

While 37 percent paper’s publisher was IEEE, 4 percent ACM, Science Direct 

was publisher of 18 percent and 43 percent papers were published by Google Scholar. 

Form all these selected papers 67 percent papers in detail describe agile 

adoptability and scalability, 33 percent papers partially discussed the issue .From papers 

that were answering about agile techniques application 71 percent studies in detail 

describe the agile techniques application on large scale projects, 27 percent studies 

partially describe the techniques application and just 2 percent papers are not describing 

any technique at all. 

In SLR 79 percent studies provide clear results of agile application on large size 

projects, 29 percent are partially providing results of applications, according to analysis, 
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main factor we found was that 88 percent techniques were applied in implementation 

phase for agile scalability. 

Research detect agile limitations for large size projects this question was 

answered by different researchers and 24 percent researchers said documentation is a 

limitation for agile practices in large scale projects,22 percent were saying about time 

period as a limitation for agile approaches in large scale projects,14 percent were saying 

about budget overflow issues in large scale projects while applied agile techniques,14 

percent were talking about human resources related problems in large scale projects while 

applied agile approaches . 

In SLR conducted 33 percent were talking about team coordination and 

communication issues and 25 percent were saying that distributed teams are creating 

limitation for agile applications in large size projects. 

From these results it is clear that researchers are working on agile scalability and 

adoptability for large size projects .They are trying to find the exiting limitations as faced 

by large scale projects while agile approaches are used .They are also working on 

remedial strategies for agile scalability problems compensation ion large projects. 

Aim of this SLR conducted was performing a detail analysis of limitations of 

agility in large size projects and analyzing the existing remedial work and its limitations. 

From here we extract detail problems analysis, current strategies present their 

limitations .We are statistically able to judge the problems ,their nature and effect on 

large size projects .This SLR is providing base to our proposed approach formulation . 

After identification of the limitations faced by already existing techniques 

proposed approach is stated which is based on lean based Scrum of Scrum methodology? 

for covering limitations of agile approaches for large size projects lean principles are 

imbedded in Scrum of Scrum methodology .Before finalizing the remedial approach 

Scrum of Scrum technique is individually analyzed based on five general and nine 

technical issues of agile scalability it is found that it is showing some enhance results but 

leaving some gaps unfilled so lean principles are imbedded in Scrum of Scrum process 
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also  central knowledge sharing repository and video conferencing concept is introduced 

.The new proposed idea is finalized in shape of remedial frame work named “ Lean based 

Scrum of Scrum “ framework for agile scalability. 

Proposed framework is analyzed according to five general issues faced by agile 

applications and nine technical issues faced by agile techniques while applied in large 

scale projects. It is observed that the proposed technique remains successful in handling 

most of the faced issues. 

Expert Reviews method has been chosen for validation purpose 61 experts have 

given the review after understanding the framework. After getting review from these 

experts, it is very easy to understand that frame work is providing solution to all five 

general issues faced by agile applications when applied to large scale projects as most of 

the experts are agreed with the framework for providing solution and remaining are 

strongly agreed there is no neutral or negative response for all five general limitations 

faced by agile techniques for large scale projects.  

Here from expert reviewers review result it is cleared that communication & 

coordination, Team Size, distributed team problems, less documentation issue and time 

period issues are handled by the proposed framework for agile scalability and 

adoptability .While talking about the nine technical issues faced by agile techniques for 

large scale projects  the results are also positive as  majority of the experts are  agreed 

with framework qualities for handling  the issues faced by agile techniques in large 

projects, which depicts the general success of this framework. 

 In certain occasions, there is partial agreement, but the ratio of neutral or negative 

responses are negligible as compared to the agreed and strongly agreed responses. So 

from the tables, graphs and a precise description, it is very easy to inculcate for a reader 

that this framework has the potential to be adapted by the industry for future endeavors. 

Until now, the framework has proved its worth. 
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6.2 Hypothesis Truthfulness  

 
From all this research work it is concluded that agile software engineering 

approaches are scalable for the large size projects and if applied the agile approaches 

intelligently the limitations faced by large size projects can be overcome. 

6.2.1 Formulated Hypothesis Result 

 

It is proved that H0 is true as “Agile approaches are scalable for large size 

projects”. And it is proved that H1 is false as it is not true that “Agile approaches are not 

scalable for large size projects”. 

6.3  Future Work  

 
The research work explains the Agile Scalability efforts and is proposing new 

framework for agile scalability for large size projects. Here the proposed approach is 

combination of lean and Scrum of Scrum.  

Agile Scalability for large size projects can be tried by the combination of other 

agile techniques mix-up, agile scalability and adoptability can be used as maturity 

standards achievements for large size projects.  

There are some other extensions possible for this research, work these include 

extension of the experimentation scale of the proposed framework for agile scalability 

and adoptability in future. 
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8 Appendix A: Data Extraction Form  

To extract the information from each primary study the following data extraction 

form was used: 

Table 8.1: Data extraction form 

Paper Title:     

Authors: Year of Publication: 

Reference Type: 

Journal/Conference/Thesis/Unpublished 

Publisher: 

IEEE/ACM/Google Scholar/Science Direct  

 

Quality Assessment (1)                               (0)                             (-1) 

1. Study provides detailed 

description of agile scalability? 
 

2. The study provides the 

guideline as how the agile 

techniques are used in large 

size projects? 

 

3. The study provides clear 

results after application of agile 

techniques in large size 

projects? 

 

4. The study has been published 

in a relevant journal or 

conference? 

 

5. The study has been cited by 

other authors? 
 

 

Data extraction for Questions Answers 

6. What methods have been employed by researchers to make Agile scalable 

for large size projects? 
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1.1. Phase(s) of software process in which the 

Agile techniques are applied for scalability? 

7. Requirement 

8. Design 

9. Implementation 

10. Testing 

11. Maintenance 

1.2. Which Agile technique has been reported 

in this study? 

12. Technique  Name 

1.3. Data characteristics 13. Academia 

14. mixed 

15. Industrial 

16. Government 

2. Research detects agile limitations for 

large size project? 

 

17. Documentation  

18. Time period  

19. Budget  

20.  Human resources  

21. Coordination   

22. Distributed environment   

23. others 
 

3. Empirical Validation of the agile 

techniques applied in large size projects. 

24. Case Study 

25. Experiment 

26. Survey 

27. experience reports 

28. observational study, survey 

29. action research 

30. No 
 

Remarks: 

 

Detail of quality assessment 1-5: 

Study provides detailed description of agile scalability? The possible answers to this question 

are: ‘‘Yes (+1)’’ if the paper provides detail description of agile scalability; ‘‘partially (0)’’ if the 

paper provides partial or not detail information about agile scalability; and ‘‘No (_1)’’ if the 

paper does not provide any information about agile scalability.  

The study provides the guideline as how the agile techniques are used in large size projects? 

The possible answers to this question are: ‘‘Yes (+1)’’ if the paper provides information as how 

the agile techniques are used in large size projects; ‘‘partially (0)’’ if the paper provides partial or 

not detail information as how the agile techniques are used in large size projects; and ‘‘No (_1)’’ 

if the paper does not provide any information as how the agile techniques are used in large size 

projects. 
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The study provides clear results after application of agile techniques in large size projects? 

The possible answers to this question are: ‘‘Yes (+1)’’ if the paper provides clear results; 

‘‘partially (0)’’ if the paper provides partial or not detail results; and ‘‘No (_1)’’ if the paper does 

not provide any results. 

The study has been published in a relevant journal or conference proceedings. The possible 

answers to this question are: ‘‘Very relevant’’ (+1), ‘‘Relevant (0)’’, and ‘‘Not so relevant (_1)’’.  

This question will be rated by considering the order of relevance provided by the digital library, 

the CORE conference ranking (A, B and C conferences), and the Journal Citation Reports (JCR) 

lists.  

The study has been cited by other authors. The possible answers to this question are: ‘‘Yes 

(+1)’’ if the paper has been cited by more than five authors; ‘‘partially (0)’’ if the paper has been 

cited by 1–5 authors; and ‘‘No (_1)’’ if the paper has not been cited. This question was rated by 

considering the Google scholar citations count.  
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9 Appendix B: Form Designed for Experts reviews survey 

Table: 9.1 Survey form designed for experts reviews 

Respondent's Name: 

Respondent's Contact Email address: 

Respondent's Qualification: 

Respondent's Specialization: 

Respondent's Organization: 

Respondent's Job experience: 

 

less than 5 years 

5-10 years 

10-15 years 

more than 15 years 

 

Respondent's Job nature 

Project Manager 

Team Lead 

Software Engineer 

Academic Researcher 

Other? Please specify :  

Analysis of the proposed Framework, for agile scalability on the basis of five general limitations ,  

faced by agile techniques while applied on large scale projects (Identified from SLR). 

The Framework is providing solution for Co-ordination & Communication problems in large size 

projects? 

strongly agree 

agree 

neutral 

disagree 
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strongly disagree 

The Framework is providing solution for Distributed teams’ problem in large size projects? 

strongly agree 

agree 

neutral 

disagree 

strongly disagree 

The Framework is providing solution for Distributed teams’ problem in large size projects? 

strongly agree 

agree 

neutral 

disagree 

strongly disagree 

The Framework is providing solution for Team size problems in large size projects? 

strongly agree 

agree 

neutral 

disagree 

strongly disagree 

The Framework is providing solution for documentation issues in large size projects? 

strongly agree 

agree 

neutral 

disagree 

strongly disagree 
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The Framework is providing solution for early time to market issue (Time period) in large size 

projects? 

strongly agree 

agree 

neutral 

disagree 

strongly disagree 

Analysis of the proposed Framework for agile scalability on the basis of nine technical limitations, 

faced by agile techniques while applied on large scale projects. (Identified from SLR) 

The Framework is handling Challenges with regard to realize continuous testing? 

strongly agree 

agree 

neutral 

disagree 

strongly disagree 

The Framework is handling increased maintenance effort with an increase in the number of 

releases? 

strongly agree 

agree 

neutral 

disagree 

strongly disagree 

The Framework is handling Management overhead due to the need for coordination between 

teams? 

strongly agree 

agree 

neutral 

disagree 

strongly disagree 



99 
 

The Framework is answering detailed dependencies on detailed level due to good focus on design? 

strongly agree 

agree 

neutral 

disagree 

strongly disagree 

The Framework is handling Long requirements engineering duration, due to complex decision 

processes in requirements engineering problem? 

strongly agree 

agree 

neutral 

disagree 

strongly disagree 

The Framework is handling Requirements priority lists creation and maintenance .? 

strongly agree 

agree 

neutral 

disagree 

strongly disagree 

The Framework is reducing waiting times in the process, specifically in design waiting for 

requirements? 

strongly agree 

agree 

neutral 

disagree 

strongly disagree 

The Framework is dealing with reduction of test coverage and independent testing problem? 

strongly agree 

agree 

neutral 

disagree 



100 
 

 

 

 

 

strongly disagree 

The Framework is giving increased configuration management effort for large size projects? 

strongly agree 

agree 

neutral 

disagree 

strongly disagree 


