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Agile cloud development is the newest series in the Virtualization Practice. Adaptive software development (ASD) 

has been introduced to accommodate continuous changes in requirements during the development of the software.In 

this paper we propose a model called Adaptive Agile Cloud Development (AACD) that improves the agile software 

development and helps to make searching faster using cloud computing platform. We evaluate the importance of the 

principles of agile software development in each phase for our model. 

 

1. Introduction 

Agile software development methods are based on 

iterative and incremental development. It is easier to 

change the process to reflect changing customer 

requirements. Requirements and solutions evolve 

through collaboration between self-organizing, cross-

functional teams (Agilemanifesto, 2016). It promotes 

adaptive planning, evolutionary development and 

delivery, a time-boxed iterative approach, and 

encourages rapid and flexible response to change 

(Salo, 2006). Agile Cloud Development is the newest 

series in the Virtualization Practice that brings 

analysis to the methods and tools at the intersection of 

agile development and cloud computing. We believe 

that these are the future of software delivery for 

global organizations of all sizes in all industries, 

especially those wanting to increase business agility, 

reduce costs and ultimately improve their customer’s 

experience.  

Cloud computing is a kind of Internet-based 

computing that provides shared processing resources 

and data to computers and other devices on demand 

(Wikipedia, 2016) .Cloud computing is purely based 

on the internet. 

A cloud actually is a grid of computers serving as a 

“service-oriented” architecture to deliver software and 

data. It contains in system diagrams as shown in 

Figure 1.Cloud computing entrusts remote services 

with a user's data, software, and computation 

(Monaco, 2012). Cloud Based Development and 

Reusability individually, but the proposed model 

combines both Agile Software Development and 

Cloud computing along with reusability into a single 

approach for achieving efficient classification, storage 

and retrieval of software components and improves 

cloud customer satisfaction(Gomma, H. & Farrukh, 

G. A., 1998), (Singh, S. & Chana, I., 2012) 

The rest of this paper is organized as follows. In 

Section 2 the related work has been described. 

Challenges of cloud computing platform for software 

are analyzed in section 3. The Adaptive Agile Cloud 

Development (AACD) Model is illustrated in Section 

4. The experimental results follow in Section 5. In 

Section 6 we conclude the whole work and provide 

future work. 

 

 

 

Figure 1. Cloud Computing and its Services(Monaco, 2012) 
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2. Related Work 

(Mani, P.& Deebitha, S., 2014) Describe how agile 

development methodology can extort Cloud 

computing features and enhance software 

development. Further, they discuss the cloud 

computing functionalities that provide the apparent 

framework for agile software development. (Kalem, 

S., Donko, D. & Boskovic, D., 2013)Describe the 

connection of agile methods for software 

development with cloud computing platform. They 

show how this connection benefits and improves the 

whole software development process.(Madhuranath, 

A., et. Al, 2011) They discuss how Cloud applications 

can expect to gain by investing into an agile 

framework that supports Cloud development. It will 

help the organization to be ready and prepared as 

customers look for guidance and help in developing 

these new generations of applications. (Singh, S. & 

Chana, I., 2012) Extend the traditional agile process 

model into Adaptive Software Development (ASD) 

and integrates interaction with the cloud provider to 

facilitate acceptance of cloud computing. We are 

proposed a new Adaptive Cloud Development Model 

which includes the expected communication 

requirement with the cloud provider, cloud 

collaborator and adaptive agile process which will 

diminish all the challenges of software development 

on a cloud computing platform and make it more 

beneficial to develop and deploy software on the 

cloud computing platform. 

 

3. Analysis 
 

In the rapidly changing computing environment 

with cloud platform, software development is going to 

be very challenging. The software development 

process will involve heterogeneous platforms, 

distributed web services, multiple system 

developments with development team in different 

places and where there may be complex interaction 

with other hardware and software system (Singh, S. & 

Chana, I., 2012) ,(SOMMERVILLE, 2011). 

Existing software process models and framework 

activities are not going to be adequate unless 

interaction with cloud providers is included (Guha, 

2010). Requirement changes of an SW are the major 

cause of increased complexity, schedule and budget 

slippage (Singh, S. & Chana, I., 2012). Which this 

Issue is solved by the principles of agile methods – 

[Table 1]. 

 

 

 

The cost of change according to feedback will be 

increased from requirement to maintenance phase 

shown in Figure 2 (Scoot W. Ambler, 2006). So it is 

very important that requirements gathering, planning 

and design of the SW is done involving all the parties 

from the beginning. That’s why several agile process 

models like Adaptive Software Development (ASD), 

Extreme Programming (XP), and Scrum etc. have 

been introduced to accommodate continuous changes 

in requirements during the development of the 

software. These agile process models have shorter 

development cycles where small pieces of work are 

“time boxed”, developed and released for customer 

feedback. One time-box takes a few weeks to 

maximize a month of time (Singh, S. & Chana, I., 

2012). 
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Table 1. 12 Principles of Agile Software Development (Beck, “Manifesto for Agile Software 

Development”, 2012) 

Agile Software Development Principles 
1. Satisfy the customer. 7. Measure by working software. 
2. Welcome changing requirements. 8. Maintain constant pace   
3. Deliver working software frequently.  9. Sustain technical excellence and good design. 
4. Motivate individuals. 10. Keep it simple. 
5. Interact frequently with stakeholders. 11. Empower self-organizing teams.  
6. Communicate face to face. 12. Reflect and adjust continuously. 

 
Manifesto for Agile Software Development is 

followed by 5 principles has been described in Table 

1. We assume, that these principles are important to 

consider for software development process to be 

recognized as agile (Awed, 2008).We do not question 

their validity or sufficiency and accept them as it is. 

We use these principles as a base for identifying 

possible suffocation in different agile software 

development methods (Beck, (2012) ). Agile teams 

produce higher quality work. They are quicker to 

deliver, are more likely to deliver the right 

functionality, and more likely to provide greater 

"Return on investment-ROI-" than traditional teams.  

Based on this analysis, there is need of agile software 

development for cloud computing. It will also 

incorporate reusability in the development as a 

component based development. And practices of 

process for adoption, enablement, and configuration. 

 

4. Adaptive Agile Cloud Development 

(AACD) Model 

Agile development was lacking a development 

platform that supports the rapid development cycles 

that make the methodology work. Cloud computing 

makes a substantial difference here by eliminating the 

cumbersome distribution requirements. Here we 

propose an extended version of Adaptive Software 

Development (ASD), an agile process model for 

cloud computing platform. 

We call our model Adaptive Agile Cloud 

Development (AACD) Model [Figure 3]. The model 

is capable of developing cloud based applications 

with agile software development and incorporating 

reusability by retrieving the components from the 

cloud repository by using pattern matching algorithms 

and various retrieval methods. This model will help to 

make searching faster based on classification of 

components. And develop the cloud-based application 

according to cloud customer requirements to improve 

customer satisfaction as compared to traditional 

software development approach.  
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4.1. Cloud Component Repository 

 
The approved developed components to the 

agile cloud development model will be stored in 

cloud component repository and retrieved it at a 

later stage for other cloud application development. 

There is some different storage and retrieval 

methods are available for the classification of 

components in the software library. This model 

will help to make searching faster based on 

classification of components. 

 

 

4.2. Cloud Provider 

The cloud provider starts to make a plan. The 

cloud application is stated and adaptive cycle 

development of cloud project is conducted. It uses 

project goals, the cloud customer simple 

requirements to describe the set of release cycles 

(software increments) and cloud application 

constraint (e.g., delivery dates or cloud user 

details)that will be essential for cloud development. 

Cloud Provider started to develop a project plan 

basis on cloud user demands "On-demand self-

service". 

 

 

4.3. Cloud Collaboration 

There is more to software product development, 

namely collaboration. Collaboration is the key 

factor to create the right software with the team 

members and the stakeholders (ITO). Motivated 

software developers and cloud collaborator work 

together in the way that combined their talent and 

creative outputs. This approach is effective subject 

in all agile models. It is not simply communication 

among software developers and cloud collaborator, 

effective communication and coordination is also a 

part of the AACD. It requires a qualified team for 

actual collaboration to happen.Cloud collaborator 

and software developer working together must trust 

on one another to 1) contribution without offense; 

2) work as harder as they do; 3) have the skill set to 

contribute to the work at hand; and 4) 

communicate difficulties or anxieties in a way that 

leads to effective action (Singh, S. & Chana, I., 

2012). 

 

 

 

 

 

 

4.4. Adaptive agile process 

The main phases of adaptive model are Analysis 

and Risk Management, Add or Modify and Testing. 

 ‘Analysis & Risk Management’ phase 

improves quality of software through 

cloud application. This is the phase in 

which an analyst gathers detailed 

requirements. Main contents are: 

summary of requirements, requirements 

modeling, data modeling and risk 

management plan.  

 ‘Add or Modify’ phases are merged to 

incorporate agility in the process model. 

It uses SW Component and customer 

feedback to verify the design and new 

components. Software is developed 

incrementally as customer approves 

release. 

 Test cases are prepared for each 

increment at the start of testing phase. 

Each module is tested on unit basis 

(release).  

 Integration is then performed to check 

integration among modules. 

 

5. Evaluation of the model 

Table 2 sums up how the principles of the Agile Manifesto 

support the framework of different aspects of software 

development (Analysis and requirement gathering, Design 

and architecture, Implementation, Testing, Project 

management and Customer satisfaction) along with cloud 

computing. The result of the improved agile method has 

been described. 

 

Table 2. Phases of Agile Manifesto 

Principles with Adaptive Agile Cloud 

Development Model 

Principles 

 
 Phases  

1 2 3 4 5 6 7 8 9 10 11 12 

Analysis and 

Requirement 
Gathering 

++ +/-   + +/-   + ++ +  

Design and 

Architecture 
+ ++   +/- +/-   + ++ +  

Implementation +/- +/-   +/- +/-   + + +  

Testing ++    + +   + +   

Project 
Management 

+/-   +/-  +/- ++    + + 

Customer 

Satisfaction 
++ ++ ++  ++ +  ++ +  +/- + 
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Abbreviation + means that a principle supports the 

mentioned issue, ++ means strong support and +/- means 

that a principle can either support or not support the 

mentioned issue. An empty cell means  that a principle 

does not address mentioned issues. 

With Adaptive Agile Cloud Development Model, the 

level of cloud customer satisfaction has been increased as 

compared to traditional agile development. The services 

provided by cloud provider will easily change according to 

requirements of cloud user. And the roles of various 

members of the adaptive agile cloud development model 

are described in Table 3 

 

 

Table 3. Separation of Participants 

Adaptive Agile Cloud Development                         

Model 

Development 

Phases 

Participants Description 

Requirement 

Gathering 

Cloud 

Provider, 

Software 

Developer 

Elicitation, 

Resource 

accounting 

Analysis 

CloudProvider, 

Software 

Developer 

Software 

Architecture, 

Planning 

Design 

Cloud 

Provider, 

Software 

Developer 

Interface 

Design, 

Estimation 

 

Coding 

Cloud 

Collaborator, 

Software 

Developer 

Construction, 

Implementations 

Testing 

Cloud 

Collaborator, 

Software 

Developer 

Integration and 

System Testing 

Deployment Cloud Provider 
Operation and 

Maintenance 

 

Essence of Adaptive Software Development is 

rapid software development with reduced 

overheads. This proposed Adaptive Agile Cloud 

Development model will help to: 

o Developing application quickly. 

o Improve customer satisfaction. 

o Reduces cost. 

o Improves reusability. 

o Reduce time to market and make searching 

faster based on classification of components. 

o Introducing reusability in Agile Software 

Development. 

It will be accepted widely if pattern-based 

architecture designing, UML-based analysis and 

designing are incorporated. This proposed model 

will enhances cloud-based development in six 

important ways: 

 Adaptive Agile cloud development model 

provides an unlimited number of tested and 

staged cloud-based applications. 

 It turns agile development into a truly parallel 

activity by software reuse and by leading it to a 

more effective utilization for the software 

development teams. 

 It encourages innovation and experimentation, 

the team  can develop, quickly code and also test 

it out 

 It makes more development platforms and 

external services available.  

 It eases code branching and merging.  

 It enhances continuous integration and delivery 

of cloud-based components. 

 

 

6. Conclusion 

In this paper, we have presented an Adaptive 

Agile Cloud Development Model. The objective is 

to make it simplicity, minimize cost, time to 

market and increase quality, reusability, resource 

utilization and cloud customer satisfaction. The 

Model is includes the expected communication 

requirement with the cloud provider, cloud 

collaborator and agile development team  which 

will diminish all the challenges of software 

development on a cloud computing platform and 

make it more beneficial to develop and deploy 

software on the cloud computing platform. Cloud- 

based software engineering and agile development 

is an open research area in fast growth. 
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