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ABSTRACT 
 

In distributed agile software development, to conquer the problems raised by rapid development of 
complex products with ever changing technological advances and risks, there is a need of a model 
with specific tools and technology supported approaches to manage them. Distributed environment 
has challenges and complexities in many ways of over collocated teams. However, they seem to 
enhance the basic principles in which agile methodology thrives on. Agile projects and distributed 
projects are compatible and therefore practices, principles, tools, and techniques for distributed 
agile software development are introduced to the distributed teams to ensure that the agile projects 
become successful. Although cloud computing is well established for software system 
developments, its effect on agile methodology has not been extensively studied. This study 
outlines how agile projects can be modeled in the cloud-computing era, namely, seamless agile-
cloud integration. We propose a model to improve Agile Methodology in distributed computing 
platform. This model has uncovered a gap between the distributed agile development phases that 
are overemphasized and the phases that require actual attention. In addition to this, emphasis on 
appropriate phases would help build desired software that can exploit the benefits of cloud 
computing in numerous ways. 
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1. INTRODUCTION 
 
A distributed team is commonly defined as a 
group “of geographically, organizationally, and 
time dispersed workers brought together by 
information and telecommunication technologies 
to accomplish one or more organizational tasks” 
[1]. The distributed team system, thus, faces 
many issues like communication gap, lack of 
understanding, decreased productivity due to 
slow process, improper communication, 
difference in time zones and cultures. 
 
The problem we studied in this paper is how 
cloud-computing framework can be applied to 
distinct agile software development applications. 
Our aim is to discuss potential improvements in 
distributed agile methodology while under-
standing the limitations of current processes. 
Initially, it is important to consider current 
implementations of agile methodology to 
understand where software companies currently 
stand. It is very important to identify constraints 
that are holding this form of development back. 
Additionally, it is critical to understand the 
difficulties, which software engineers face when 
developing agile software projects. With the 
phenomena of cloud computing, it is becoming 
an increasingly difficult challenge to manage 
agile software development projects. Mainly, our 
goal is to identify the great potential that exists 
for agile methodology in the realm of cloud 
computing in regards to the software 

development projects in a holistic framework. 
Although cloud computing is well established for 
software system developments, its effect on agile 
methodology has not been extensively studied. A 
great discussion in [2] and [3] emphasize that a 
little work has been carried out to research this 
issue and previous works have not 
comprehensibly considered cloud agile 
integration. Indeed, at present, general research 
in agile-cloud integration systems is still in its 
infancy. 
 
Agile Project Management is a unique approach 
in developing software projects. It is a way to 
manage research and development of new 
products and projects that have high risk and are 
time sensitive. This approach needs rapid 
development and deployment of products, for 
that we need team members to be positioned at 
a location to work on the project. Although 
collocated team structure is the center of the 
agile project management, it cannot be possible 
all the time. There might be situations where 
teams would be in different locations and might 
need to work together towards a common goal of 
the project. The teams in this scenario are 
referred to as distributed teams. Distributed 
teams are a cost-efficient way of getting talented 
individuals from various locations. The below 
discussion is going to cover how both agile 
methodology and distributed teams can work 
together in the cloud computing framework      
(Fig. 1). 

 

 
 

Fig. 1. Agile-Cloud integration 
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Business environments are, nowadays, 
extremely agile and new technology commands 
industries to react faster in order to maintain a 
competitive edge. Organizations are looking for 
cost-effective ways to allow their workforce to 
collaborate on the cloud and still accomplish 
tasks with the same velocity as face-to-face com-
munication [4]. The trend towards developing a 
globalized software was originated by software 
intensive high-technology businesses. In larger 
enterprises, global software development has 
become the norm involving distributed develop-
ment. To achieve this, multinational companies 
and large business organizations use the Agile 
Methodology [5].  
 
One also has to consider agile methodology from 
a project management perspective. Agile Project 
Management is a dynamic approach that is 
widely used in a fast moving business 
environment. It facilitates in quick development 
and delivery of a product. To achieve this with 
distributed teams, several methods have been 
studied [6,7] and certain discussions [8] have 
been made, eventually leading to conditional 
results [9,10, 11,12]. Common repositories were 
used to share the work progress so that 
efficiency is maximized during that development 
process. Distributed agile team enhances agile 
project management since there is huge scope to 
select people with proper skills. Some factors 
such as cultural differences, language 
compatibility, and time zones have to be taken 
into consideration [13]. Some of the results 
conclude that distributed teams can improve or 
worsen distributed agile project management 
depending on how well they are implemented 
[14,15,16]. 
 
Agile methodology must incorporate rapid 
development and faster delivery of the product to 
clients and this requires a strong communication 
system among the team members. It was initially 
introduced for clustered teams. As teams are 
distributed globally, creating strong communica-
tion becomes very difficult. This happens as 
people work in different time zones that 
increases the wait time. In addition, they belong 
to different cultures and speak different 
languages. At first, it was believed that 
distributed teams might not be utilized in agile 
project development, however, it was found                   
to be essential as in agile methodology.                
Team members may not always be collocated 
across the world. Therefore, distributed                  
team members might be needed in agile 
development.  

Even though the agile development is a 
productive approach, it has several complications 
that impede the growth of the final product. 
Information gap, lack of professional trust, loss of 
non-verbal cues and so many other reasons can 
be cited [17-21]. Nevertheless, this paper covers 
the benefit of a distributed team in the agile 
development in the cloud-computing context and 
provides an unique approach that can be used to 
avoid these common issues and to mitigate their 
impact.  
 

A group of researchers presented a paper [22] in 
13th International Conference on Global 
Software Engineering, which describes the 
common problems in managing agile 
methodologies among distributed teams. The 
way we approached these issues is that project 
teams will need to be created with a cloud 
mindset in future projects. In particular, the 
issues that distributed project teams faced being 
comprised of members from different regions 
were conflicts involving time zone differences, 
version control, asynchronous contributions, and 
members belonging to multiple teams. As shown 
in [23,24,25] distributed teams can work on 
projects around the clock and proper talent can 
be found in less competitive markets.  
 

The remaining document is structured as follows: 
Chapter 2 emphasizes on agile methodology and 
cloud environment, existing systems and their 
disadvantages and challenges. Chapter 3 
provides a proposed model and its architecture 
within the framework of multi cloud architecture. 
It explains in detail the system architecture, 
discusses the challenging tasks and solutions to 
manage these distributed teams. Chapter 4 
depicts the results and discussions related to 
development projects and gives the description 
of modules. Chapter 5 gives conclusion and 
future enhancement and explains the need of it.  
 

2. AGILE METHODOLOGY CHALLENGES 
 

First, the business value of rich, high context 
face-to-face communication needs to be 
acknowledged. With that in mind, distributed 
teams do not have strong communication among 
the team members. Asynchronous teamwork 
increases the communication times. In addition, 
language, culture, leadership, and trust are major 
drawbacks for distributed teams. Some of the 
most common problems faced by distributed 
teams may be listed as follows: 
 

1. Release management and continuous 
integration. 
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2. As the distributed teams are located in 
different locations, there is lack of 
communication, which indeed effects the 
integration of the project as the teams 
have different time locations. 

3. There is no sense of ownership for the 
members of the distributed teams, as they 
do not have proper recognition for their 
works. 

4. Distributed teams require physical 
presence for communication quality 

5. The hierarchy of authority in an 
organization and functional structure need 
to specify ground rules and correct 
functioning of an organization.  

6. The trade-off between flexibility and 
product deliverables would take its toll on 
documentation in agile methodology, which 
in turn creates difficulty in recruiting new 
project members in later stages.  

 
The problem of utilizing passive means of 
communication model is that it places a risk on 
the project performance. A small error made by 
any of the distributed team members ends up 
affecting the whole project. Passive communi-
cation is one of the main challenges faced by 
distributed teams. That may create a loss of 
cohesiveness and the team members in a 
distributed environment may become individuals 
working on their own tasks instead of acting as a 
team. 
 
Agile team members are all positioned working 
side by side making it easy for them to discuss 
their opinions, ideas and have a direct face-to-
face communication whenever required and 
forming lightweight groups and planning, 
prioritizing, solving issues together and acting 
quickly to develop or to release a product. Agile 
project management is highly efficient and 
flexible, but in this world of development, there 
are many people so that positioning everyone to 
work on a project is not possible. This is the 
generation for distributed teams. This way people 
from varied locations, languages, culture and 
creativeness can collaborate their work through 
distributed teams, therefore, adapting distributed 
teams into agile methodology is needed in this 
era of technology. 
 
With the advent of the development of Internet 
and cost-effective workplaces, collaborative 
software has changed the way we look at project 
development; it has given us a way to assign an 
agile project to a distributed team. Distributed 
teams are the new core of the several 

companies. As stated below, there are many 
reasons for the need of distributed teams. 
 
 Not all the talent can be aligned on a 

project management model based only on 
collocated teams. 

 No single team can develop every 
segment of the product. Teams need 
different members of distributed team to 
help them to get through the issues.  

 The recent problems of rapidly developing 
complex new products, turbulent and 
dynamic market conditions, exponential 
rate of technological change, ever 
increasing competitive threats, and 
seemingly insurmountable risks are faced 
daily in order to satisfy enterprise, 
organization, and firm-level needs.  

 Most of the current products are 
demanding frequent changes either in their 
workflow or the outcome or the look and 
feel based on the customer feedback. 
Distributed teams with resources having 
such adaptability will be apt in such 
scenarios.  

 Even distributed teams having members 
who are from different cultures can help 
with proper feedback while 
planning/deciding on the services offered 
by the product. 

 Creating a single team for the development 
of a project and working to satisfy the 
customer needs is not possible.  

 Even cohesiveness among the team 
member’s tasks will be lacking. As the 
team members 
pay attention on their individual tasks 
instead of dealing with the single body of 
work.  

 Team members can sometimes miss 
crucial information due to the differences in 
the time zones. 

 

Even though agile methods have been thriving in 
the last decades, their implementation in globally 
distributed teams, still have some big challenges. 
However, many professionals argue that agile 
methodologies yield better results when there is 
a team collaboration and face-to-face 
communication. In today’s growing world, the 
needs of the client keep changing rapidly and the 
software engineers should be able to keep up 
with the pace of change and deliver the product, 
which gives complete satisfaction to the end 
users. With changing needs, the required 
talented professionals cannot be found at single 
location. In addition, with shorter deadlines, the 
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teams must work continuously, which is possible 
with teams from different time zones. Hence, the 
importance of distributed teams has increased 
since the skilled professionals are distributed 
globally. Therefore managing distributed teams 
without compromising the agile philosophy is 
very important to success. In this paper, we 
present how company productivity may be 
increased by incrementally designing the product 
by using distributed teams over the cloud. In 
addition, we are discussing the challenging task 
of agile-cloud integration and solutions to 
manage these distributed teams. 
 
In [13] and [14], the following are the proposed 
materials and methods to avoid the different 
challenges that distributed teams face when we 
adopt agile methodology. We should state clear 
objectives, work-plans and scope. We should 
assign proactive and skillful leaders for the 
project success. With this, the manager has 
access to all the information and can-do 
necessary changes to make sure the task is 
completed by the deadline, effectively. Even 
though the teams are located remotely, the work 
is being monitored continuously, which makes 
sure there is no delay or any kind of 
misconceptions in the project. Furthermore, we 
may have to use the experienced mentors for 
tracking the progress of the project. In addition, 
gather people periodically to discuss the 
progress of the project. All these have to be done 
with minimum synchronous activities while 
ensuring maximum effective communication as 
much as possible.  
 

3. PROPOSED MODEL 
 
The main problem here is adapting agile 
methodology to the distributed teams in the cloud 
platform. Agile feature selection has to be based 
on high-level principles on which agile 
methodology thrives. As stated in the agile 
manifesto, these principles essentially focuses 
on people, rather than tools, the product over its 
extensive documentation, collaboration with the 
customer rather than a contractual relationship, 
and dynamic change response over plan-based 
systematic development. Therefore, our 
proposed model for approaching this problem 
can be divided into four main categories. The 
model that is considered for distributed agile 
software development will be based on the 
simulation of the cloud operations on the 
following four pillars of agile development: 
 

1. Dynamic change response 

2. Product (working software) 
3. Collaboration with customer 
4. Team collaboration 

 
In Fig. 2, the general architecture of the 
proposed approach shows a holistic view of the 
overall system. By the term holistic, we mean 
thinking about the many aspects that comprise 
the characteristics of agile and cloud 
methodology. The development process is 
broken down into three tiers. The first one is the 
process space that deals with project’s central 
repository. The second tier is the model space 
that consists of agile models, domain models, 
and AI models, which help automation and 
integration techniques. The last one is the 
decision making tier. By employing the tier 
model, a more holistic approach to software and 
development operations is adopted. This way 
model guaranties that other important aspects 
aside from mere software integration become the 
focus and that a well-rounded approach to 
continuity and operations is provided. The model 
explores the decision-making process in agile 
teams using predefined model space that 
influence the decision-making process during the 
agile progress meetings. This ensures that 
development is open to change. Therefore, a 
more proactive approach is utilized in which the 
flow concept of agile principles 1-4 is prioritized. 
This will provide a smooth and continuous 
software system development as well as an 
improved awareness of the actual progress. The 
proposed holistic approach to developing a 
progress tracking system may also help support 
identifying and coordinating the various 
components on the agile-cloud integration. 
 
Model operates in the simulation mode of 
DEPSKY [23] (Fig. 3). That is a multi-cloud 
architecture, which is accessed by its users by 
invoking operations in several individual clouds. 
Distributed systems are used to store data in 
different locations and brought together via 
software. This will mitigate the limitations of loss 
of availability, loss and corruption of data, and 
loss of privacy. 
 
We attempt to establish several connections 
between pillars of agile methodology (1-4) and 
cloud computing that do not exist in the 
literature. We provide this under four sections. 
 
3.1 Change to Response on the Cloud 
 
The main idea of agile methodology is to quickly 
and efficiently respond to a change to develop 
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and create a working software. Therefore, a 
quick turnaround is expected while developing a 
software. As the teams have global presence in 
the Cloud environment, working in different time 
slots project time-off is hardly a possibility. To 
succeed, the team need to be flexible and adapt 
to moving targets. A logical way to deal with this 
issue is to create the teams with the local 
workforce but it may not be possible in many 
cases to form collocated teams. In case of a high 
priority production issue, teams existing across 
different landscapes proves to be a better idea. 
Moreover, production plants run continuously 

and a software glitch or need to change a 
process urgently, may work better. A team, 
which is always available on call or on demand, 
is always preferred to handle such issues. This 
bypasses the local time zone issue and provides 
a fix to the problem in turn providing a smooth 
business operation. Since the team is distributed 
across the globe, at least one team member is 
most likely working on the project at all times. 
There is hardly any project off time. Hence, 
responding to the change is faster in the agile-
cloud model 

  

 
 

Fig. 2. Holistic approach to agile-cloud development 
 

 
Fig. 3. DepSky - Cloud architecture 
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As an agile methodology requires skilled people 
within the team, the development team in the 
cloud may have an expert in testing, database, 
user interface to respond to any change request. 
With distributed agile teams, the probability of 
finding such highly skilled individuals increases 
as the teams are geographically dispersed. In a 
distributed setting, team managers make sure 
the team has required work and there is proper 
communication among individuals in a distributed 
environment as the communication happens via 
technology and there is a record of all 
communications. 
 
In distributed agile development environment, 
since code reviews are, naturally, cross-team 
and cross-location, it is easy to respond to 
change quickly. In addition, due to distributed 
knowledge in the agile-cloud model, product 
support and maintenance becomes easier. 
 

3.2 Product (Working Software) on the 
Cloud  

 
Agile focuses on working software over 
documentation. That means agile methodology 
does value documentation but it streamlines it in 
the form of short user stories, which are easy to 
understand and such an environment is most 
favorable for distributed development teams.  
 
Individuals working in distributed teams work 
differently and have different working style and 
degree of comfort with using electronic 
communication technology. It is the project 
manager’s responsibility to assess each person’s 
level of comfort and skills. Team leaders across 
the globe can have meetings before the start of 
the project to gain better understanding of 
requirements and, therefore, reducing the overall 
need of documentation. As agile focuses on a 
good quality product with limited documentation, 
there may be a need for highly skilled and well 
organized people in the team. Using distributed 
team concept, one can take the advantage of the 
skills and deliver a good product without need of 
detailed documentation. Despite whether the 
distributed group is residential or all-inclusive 
disseminated, certain practices are recom-
mended. This is needed to do with limiting 
pointless synchronous exercises, while 
guaranteeing the most methodology efficiency as 
it focuses on customer satisfaction and quality 
product deliver which only needs a skilled team, 
which has good communication. Properly 
managed distributed teams create as good or 
even better product as collocated teams. All 

team members had access to the same amount 
of documentation using online repositories like 
GitHub. Centralized communication is visible to 
all team members using Slack and daily online 
standup meetings have maintained transparency 
across teams. This will help production of desired 
quality of working software in the agile-cloud 
model with limited documentation needed. 
 

3.3 Customer Collaboration on the Cloud 
 
The main idea of agile methodology is customer 
interaction. Constant feedback from the client on 
the status of the project is the key to a successful 
software development. Since the teams are 
spread across globe, customer communication 
becomes easier as some of the other team 
shares the same geographic location. This 
makes communication easier due to various 
factors like time zone, culture, language barrier. 
Distributed teams are very dynamic groups 
working on the same project, distanced by space 
and time. To work harmoniously, every team 
member, team leader, and project manager has 
to rely heavily on technology to communicate 
and collaborate. This, of course, introduces 
several problems in team dynamics and rapport 
and adversely affects the project development 
and consequently the product. Challenges such 
as these were believed to make it difficult to 
implement agile method in these teams. Some 
distributed teams, however, prove not only to be 
promising to work well with agile methodology 
but bonds the principles on which agile 
methodology was built. 
 
Another approach to effective customer 
collaboration in the agile-cloud model is the use 
of distributed virtual machines provided by the 
client’s end that are located at different 
geographical locations. The distributed teams 
should have the client’s distributed virtual 
machines installed on their local desktops. The 
client will update every requirement on client 
specific portals that are accessible by the team 
members. Based on the requirements, team 
members can work on different modules and 
update the same on the portals. Meetings and 
discussions must be conducted on a regular 
basis to have a productive environment. 

  
For Agile methodology to work efficiently the 
team has to interact with the client, record user 
stories and provide them sufficient data to 
propose changes or provide feedback in real-
time. Distributed teams enhance the agile 
methodology practices as the distributed teams 
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have to come up with effective methods to share 
any software development information to their 
clients whether they use agile or not because 
they cannot depend on a face-to-face meeting 
with the client at each phase of the development. 
 
Some companies use webpages and in-house 
tools to notify clients regarding the project 
implementations and developments. Clients find 
it easier to track progress and provide feedback 
when it is required. Changes can be notified to 
the development team through the portal itself. 
Microsoft Lync and emails provide easy and 
detailed communication that both clients and the 
teams can come back to any time. Distributed 
teams are all but required to work in this way and 
it enhances the agile practices that the team 
adopted. Adoption of common practices and 
tools across site ensure easy sharing of 
knowledge. Knowledge sharing across sites can 
be costly. Nevertheless, dedicated open source 
platforms like the slack channels are used to 
maintain knowledge across different sites with 
relatively less cost. Daily meetings should 
happen through Webex, Zoom, One Meeting and 
bridge calls over VOIP. Continuous 
communication through IM tools like Skype will 
help reducing communication waiting time and 
speeding up the process in the agile-cloud 
model. 

 
3.4 Team Infrastructure on the Cloud 
 
Agile Methodology thrives on individuals within a 
team to succeed. Team members are required to 
communicate with one another to take ownership 
at every phase and work with the customer to 
come up with the best possible options. 
 
In the agile-cloud development model, some 
software development teams are spread over 
multiple countries providing software solutions to 
several global clients using distributed teams all 
over the world. Some use Skype, Microsoft Lync, 
and Outlook for teams to communicate with each 
other, which is regular and consistent among 
team members. These software development 
teams have to interact with network engineering 
teams and clients to deploy the best possible 
product. These communications are scheduled 
beforehand through email with the agenda 
attached; however, the meetings are generally 
light and breezy, thus, creating a rapport and 
better relationships. In this way, team members 
that interact with each other on a daily even 
develop friendships despite being thousands of 
miles away. This level of rapport is developed 

through intensive training in professional 
communication, soft skills and professional 
writing. 
 

In the agile-cloud model, the interactions via 
technology make it easy to keep track of 
communications. The work of the team lead 
becomes more efficient as the lead can track 
project progress, team interactions and 
feedback-change management based on emails. 
Expertise of members across the globe is shared 
via technology as well. In addition, since some 
team members do not speak same language as 
their first language, e-communication makes 
them less self-conscious about their authority in 
the other language. 
  
Tools in distributed agile development are 
mainly used to support cross platform teams; it 
must include both collocated teams and 
distributed teams. Proper project management 
tools needs to be used to track task, outcomes, 
time, and deadlines. Product release speed 
may be improved by keeping the code in a 
releasable state by using Jenkins for 
continuous integration, enabling reliable and 
automated releases with Ansible, and 
monitoring production infrastructure for failures 
using Consul. In distributed agile development, 
these tools will enable teams to deploy 
software releases often at least every sprint if 
not more frequently. 
 
One of the major problems in distributed teams is 
pair programming. To avoid or minimize this 
conflict it is important that the team is well 
balanced, have a similar level of programming 
experience, and have a good blend of skills. 
Distributed Teams can work effectively around 
the globe using various advanced tools 
developed over the last decade. Some of the 
commonly used collaboration tools are 
Confluence, Jira, Bitbucket, Bamboo, and Source 
Tree. 
 

By using some of these interesting tools, the 
productivity will certainly increase more than 
some other documentations and provides a 
single platform to all the teams distributed 
globally to follow the agile methods without any 
confusions or misunderstandings. 
 

• Version one is a project management tool 
specifically designed for scrum 
development to add and plan releases and 
sprints. 

• Hubstaff is another great tool, which can 
assist in computing the billing hours. 
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• Ideaboardz tool can be used to share 
ideas anonymously so that team members 
can express their concerns honestly. 

• JIRA is a bugs and project-tracking tool 
• RALLY is a premium project management 

tool 
• Slack is a communication tool that allows 

team to participate in a group. 
• Blue Jeans, Microsoft SharePoint, Trello, 

Wiki, and GitHub.  
• Upwork is a tool used by freelancers to 

collaborate with one another. 
• Marketo is a tool for tracking billing hours. 
• Mercurial, Slack and GitHub can also be 

used for sharing data 
• WebEx for distributed communications. 

 
These tools highlights the contributions made             
by every member. This starts with the assigning 
of tasks among the members and also prioritizing 
and arranging them accordingly. This helps the 
team analyze each other’s work at the end of              
the project or during the development. It is                 
very cost effective as well. We have         
summarized all of the tools with respect to the 
four main cloud operations discussed above in 
Table 1. 
 
Some development companies may create a 
factory model for some of the projects spread 
across multiple countries where all the business 
units are divided into skill set towers. Under a 
tower, we would find employees of the 
same/similar skill set distributed globally yet 
belonging to the same distributed team working 
on project developments. It is also important to 
remember that, in agile methodology, processes 
and tools degrade over time. Therefore, all tools 
should be regularly assessed to ensure they are 
helping not hindering the software development 
project in the agile-cloud model. 
 

4. RESULTS AND DISCUSSION  
 
The success of agile project management as 
applied to distributed teams amounts to keeping 
up a few key values such as frequent 
communications, clear-cut goals and objectives, 
top-notch leadership, careful attention to details, 
and periodic face-to-face meetings. Considering 
the distributed teams as the center, it is important 
to employ the following suggestions in order to 
get the best of the development. In a distributed 
agile development, meetings must consist of 
proper quality of video where information 

conveyed is precise, sprint retrospectives are 
needed in every turn, as they might forget to 
consider the important concepts discussed 
before. Communication via Basecamp, Campfire, 
and other software might be productive when 
compared to the collated manner. In addition, 
with the distributed team, there must be a need 
for professional trust and friendship. Other 
solutions might be listed out as time zone 
consideration, raising a flag for the technical 
problem to higher officials, and rules explicitly 
conveyed to bridge the information gap. 
Considering all these minor changes done, the 
distributed team will be the most productive in 
agile software system development. 
 
Distributed teams can be of different sizes based 
on the complexity of the project. We can 
definitely apply agile methodology in projects 
involving distributed teams by implementing the 
above stated materials and methods. In case of 
projects where resources are distributed in 
various countries across the same time zone, we 
do not have cultural differences in this case. We 
just need to establish proper communication by 
using modernized technology. In case of projects 
where resources are distributed across multiple 
time zones, try to decouple interdependencies if 
possible between the works of inter sites. In case 
of projects with cultural dependencies, cultural 
ambassadors’ assignment will help in motivating 
and maintaining the trust among the resources. If 
you observe the pattern of production of 
successful projects involving distributed teams by 
applying Agile Model, the trend keeps on 
increasing across time as the technology is 
progressing. Internet has made it much simpler 
with its reliable video conferences and voice over 
calls. Globalization breaks barriers of cultural 
differences. Agile Methodology can be used 
successfully in case of distributed teams by 
following the proper methods and practices. 
Since one of the core components of agile 
methodology is communicating and collaborating 
with team members, from our perspective, 
distributed teams can use the right tools to 
communicate just as effectively as classical 
teams by utilizing the tools discussed above. 

 
Many development companies also adapt 
“changing role” technique. This helps the 
individuals to keep fresh and does not make their 
work very dull. The Agile methodology is almost 
a perfect fit for distributed teams because one of 
the main principles of agile is the prioritization of 
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Table 1. Classification table for agile-cloud integration 
 

 Cloud operations 
  1.Dynamic change 

response 
2.Product 
development 

3.Customer 
collaboration 

4.Team 
operation 

M
a
p

p
in

g
 O

f 
A

g
il
e

 T
o

o
ls

 

Jira     
Rally       
Kira       
GitHub     
Slack, Mercurial     
ZOOM     
CISCO     
Webex      
MS Lync, Share Points      
IM (Skype)     
Version one     
Upwork       
Marketo     
Blue Jeans     
Trello     
Confluence       
Hubstaff     
Ideaboardz BitBucket       
Bamboo     
SourceTree     

 
people over processes. This forces teams to 
collaborate and discuss blockers and solutions. A 
distributed team may become separated and 
distant if not participating in an agile 
methodology and many methods in agile can be 
used to diminish this problem. It takes much to 
utilize distributed teams to improve the agile 
methodology. The use of distributed teams can 
separate a good team from a great and highly 
proficient team. 
 
For the successful implementation of agile 
project management on distributed teams, few 
key points such as proficient leadership, periodic 
face-to-face meetings, frequent communication, 
minimization of time and cultural differences, 
decoupling of distributed systems etc. must be 
satisfied. There are certain practices and 
principles that ensure that these key points are 
satisfied, and communication differences are 
reduced. Some of these practices include 
establishing strategic goals, choosing the right 
leaders and mentors, arranging periodic in- 
person meetings, assigning proxies to 
synchronize the communications among the 
teams using automation and integration 
techniques to make sure that the teams are on 
the right path. 
 
In the globalized world, above results suggest 
that distributed teams not only work well with 

agile methodology, but also it is improved 
through the listed practices of the distributed 
teams. These practices in the agile-cloud model 
ensure individuals who have worked extensively 
in distributed teams will be able adopt agile 
methodology much more effectively than 
collocated team members. 
 

5. CONCLUSIONS AND FUTURE WORK 
 
In this paper, we proposed a holistic approach for 
distributed agile software system development. 
Tools and practices have been carefully picked 
and improved to support the successful 
distributed agile development in the cloud 
framework. The proposed model shows that 
distributed teams can indeed be incorporated in 
an agile software development environment in 
the cloud environment. However, there needs to 
be some amendments to this model to ensure 
that the distributed teams work properly and yield 
a more efficient software product in the agile-
cloud model.  
 
From the software engineering perspective, it is 
necessary to develop or adopt a useful agile 
software development process that can 
incorporate and deal with all the issues and 
challenges pertaining to cloud computing. This 
requires a model that allows for progression 
through the various stages of the development 
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process for projects of different domains and 
review the findings and results. Focusing more 
on agile-cloud integration is an effective                     
way to find suitable application development 
procedures. We attempt to provide this by 
establishing several connections between pillars 
of agile methodology and cloud computing that 
do not exist in the literature. 
 

We believe that effective agile-cloud integration 
reduces the chance of system errors and 
unsatisfied stakeholder expectation. Although we 
have some promising preliminary results with the 
proposed approach, this is definitely the 
beginning of more general agile-cloud studies. 
We think this study implies a new model of agile-
cloud integration and there should be an 
increase for research that is performed over 
already existing models. This will help us to 
develop unique, robust, and creative models in 
order to have an overall successful development 
of the software. As future enhancement, we plan 
to carry out a detailed case study to test the 
application of our proposed model and explore 
the strengths and the weaknesses of the new 
model which will design and build an agile-cloud 
integrated system with distributed and real time 
characteristics.  
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