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Abstract
Looking at software engineering designs & principals, we can 
check how software development methods evolved over past 50 
years. Agile is recently introduced method which impresses the 
software companies & IT professional due to Cost effectiveness & 
quality of software developed using agile methods. Due to current 
economic slowdown many organization strive to continue the 
trends towards adopting agile processes in order to achieve benefits 
it can offers. These benefits include quick return of investment, 
good quality of software, & higher customer satisfaction. Since 
there is drought of resources which can help organizations & IT 
professionals to integrate agile methods in their day to day life 
of software development, this paper will review various agile 
methodologies & present the main studies on implementation of 
Agile in geographically located teams.
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I. Introduction
There are several methods in software development. Agile 
software development is one of them based on incremental & 
iterative approach.  It is a collaboration of self-motivated & cross 
functional teams. It promotes timely development & delivery 
with adaptive planning, with less number of fix to ship defects. 
It delivers software in timely boxed manner.
It   encourage extensive programming & flexible to change at any 
stage. It is a conceptual framework for including future changes 
during the software development. Agile was introduced in 2001 
to address the challenges faced by software professionals. In Feb 
2001, a group of seventeen professional formed Agile Software 
Development Alliance (www.agilealliance.com), generally 
referred as Agile Alliance. The members of this group came 
from different backgrounds & came to an agreement on issues 
faced during development of working software. They prepared a 
manifesto & a collection of supporting principles for promoting 
better ways of developing working software. Four values & twelve 
principles are defined in the manifesto which provided foundation 
of agile software development.

A. Agile Manifesto States:
We are uncovering better ways of developing software by doing 
it & helping others to do it. Through this work we have come to 
value:

Emphasis over Individuals & interactions besides processes 1. 
& tools,
Provide Working software in phase wise manner over 2. 
comprehensive documentation,
Customer is involved while software development, &  3. 
Flexible to change in between development4. 

These values are supported by following twelve principles which 
explore agile philosophy in detail:

Satisfy customer with continuous delivery of working 1. 
software with highest priority,
Including requirements even later phase of development. 2. 
Agile processes harness change for the customer’s competitive 
advantage. 

Deliver working software often, from a couple of weeks 3. 
to a couple of months, with a preference to the shorter 
timescale. 
Line of Business and developers must work closely together 4. 
on daily throughout the project. 
Team members must be motivated to build projects. Team 5. 
members must be given the environment and support they 
need to develop good working software, and trust them to 
get the job done. 
Face to face conversation is best method of conveying 6. 
information to and within a development team. 
Primary measure of working software is its progress. 7. 
Sustainable development is promoted by Agile. The line of 8. 
business, developers, and users should be able to maintain a 
constant pace throughout. 
To enhance agility, continuous attention to technical excellence 9. 
and good design are required. 
Simplicity— the art of maximizing the amount of work not 10. 
done— is essential. 
Self-organiz ing teams evolve best architectures, requirements, 11. 
and designs.
The team should reflect at regular intervals on how to 12. 
become more effective, then tunes and adjusts its behaviour 
accordingly.

II. Agile Process

A. Extreme Programming
Extreme programming is first proposed agile process. A set of 
individual practices is consisted in XP which generate a successful 
software practice. The result of XP on the business aspect is 
increased productivity. Following are core practice & values of 
Extreme Programming:

Fig. 1: Extreme Programming (Taken from [1])

Whole team: A very important part of XP is team. XP team may 
have developers who develop the working software, testers who 
performs quality assurance process, analysts who provide business 
requirements, help in preparing design documents, & customer 
executives who provides feedback. Customer executives are the 
end users of the system who provide feedbacks [2].
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1. Planning
Planning is needed to provide estimate the effort & cost required 
to develop the software. To make product visible all the time, 
planning is very effective. XP consists of two type of planning:

(i). Release Planning
Customer provides the feature list to be implemented in the software 
to software developer. Software developer has the responsibility to 
review that feature list & find out the complexity to implement it. 
Based on complexity & constraints an initial release of software 
is decided [2].

(ii). Iteration Planning
Individual story iterations have less time spans which last too 
few weeks. Features provided by customers need to implemented 
over next iterations. Based on features presented, time & cost 
estimation is provided by the team. Each iteration helps to increase 
the product knowledge [2].

(iii). Small Release
Customer feature list is broken down to small stories. These 
stories represent to different features described in feature list. 
These stories can be developed over a few weeks. Development 
team releases these stories in the form of iterations week after 
week to clients after testing the working software. Customer tests 
these iterations on requirement basis. These releases are delivered 
frequently so these are part of continuous integration & thorough 
testing.

(iv). Simple Design
The functionality of the system is shown by the design. XP puts 
pressure on refactoring methods such as removing duplicate 
code, improving existing design to achieve simple design. It is 
responsibility of the developer to ensure that system is running after 
refactoring the existing code. XP promotes the pair programming 
through all phase of software development from design to testing. 
Pair programming defines sharing one computer to do the same 
activity. This helps programmer to find more optimal solution to 
challenging problems.

(v). Pair Programming
Pair programming is defined as code is developed by a set of two 
programmers on a single computer. By doing this, we can ensure 
that code is reviewed by at least one programmer. It improves the 
design, code, & testing. It increases the product knowledge across 
business unit by spreading awareness. It increases the skill of the 
team also by switching the developer & reviewer within a pair 
programming team. A member can perform one activity at one 
time. Second time, he may perform another activity. For example, 
if A develops a piece of code & B reviews it. Next time B may 
develop another piece of code & A can review it.

(vi). Code Ownership
XP decreases the dependency on a programmer. For example, code 
is owned by entire team instead of a particular person. No piece 
of code or module is dependent on a single person. In case of XP, 
any person can work on any module at any time. It means that all 
team is familiar to code which increases the product quality & 
decreases the number of defects in working code.

(vii). Sustainable Pace
It provides the constant pace to the team. Code is developed 

on constant pace which produces quality. Working over times 
increases the pressure on the team which decreases the quality.
Customer Tests: Customer accepts the software by performing its 
software acceptance test. It runs the automated scripts. A story 
is not successfully implemented till it passes the acceptance test 
which is provided by customer.
Advantage of this method is speedup the development phase. If 
there is defect in the code than developer has the right to fix it on 
time. To make sure that development teams use the same design 
& coding standard across globe than development standard is 
defined. XP discourages the team to work overtime & ensures that 
team work not more than 40 hours a week. If somehow overtime 
is required than it should not be more than two weeks in a row.

B. SCRUM
Scrum is another light weight development method. It is beauty 
lies behind the fact that small team working cross functionality & 
geographically produce good results. Scrum projects are divided 
into iterations or sprints. Development team is divided up to seven 
persons in a team. Iteration time varies from one to six weeks. 
A project can have multiple development teams which may be 
distributed further.
Scrum shares basis concepts & fundamentals with other agile 
methodologies but it comprises project management as part of 
its practices. Development team finds out the task to be included 
in each development iteration with the help of Scrum practices 
guide.

Fig. 2: Key Roles in Scrum Programming (Taken from [3])

In addition to the practices defined in agility, one feature 
recommended by SCRUM is to build a product backlog. Backlog 
is defined as a place where team can see all pending requirements 
of a product, complexity on the basis of size, days or some other 
unit of measure that team decides. Inside a product backlog, there 
is simple line for each requirement; something that can be used by 
the team for discussion and entering details of what will be needed 
to be implemented by the team for the requirement [4].
Scrum team has three main roles defined as in fig. 2. Product owner 
has the first role that has primary ownership of the business. A 
second role is Scrum team which consist developers, testers, and 
other roles. Third role is of Scrum master who is responsible for 
motivating the team to be focused on the goals & help the team 
members to solve the problems [4]. The process of development 
using SCRUM divides the projects into phases. Each phase has 
fully developed, tested, and ready to go to Live features. New 
phase will not be started until current phase is completed. Value 
addition is the main concern of each phase which is determined 
by product owner & end user.
Various studies of traditional SCRUM development have shown 
that despites its advantages, it is not best suited for products 
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where focus is on usability [3]. Since product owners keep their 
focus on business related queries & forget about usability, Scrum 
fails to address usability needs of the user. Another reason is that 
product owner comes from business background due to which 
he fails to understand experience, skills, & motivation to design 
user experiences. Moreover traditional agile methodologies are 
not concerned about the user experience vision which drives the 
architecture & it is essential to ensure a correlated set of user 
experience. According to another research in agile development 
methodologies, U-SCRUM is an agile methodology for promoting 
usability.
In summary, SCRUM is considered as an iterative, incremental 
software methodology. Initial it was proposed for software 
development but later on it can be used for program management 
& other management functions also.

1. Agile Modeling (AM)
Modelling is an important part of software development. It helps 
developers to think about complexity of issue before implementing 
it in programming. Agile Modelling (AM) is a practice-based 
methodology for modelling and documentation of software-based 
systems. It is a collection of values, principles, and practices for 
modelling software that can be applied on a software development 
project in a more effective & light weight manner than traditional 
modelling methods. Agile Modelling is a supplement to other agile 
methodologies, in which Agile Modelling is used to describe how 
to approach modelling and documentation. 
There are several modeling-oriented best practices:

Active stakeholder must participate. Stakeholders must • 
provide information at regular interval of time, make decisions 
on a time, and be as actively involved in the development 
process.
Architecture envisioning. At the beginning of an agile project, • 
the team will need to do some initial, high-level architectural 
modelling to identify a viable technical strategy for your 
solution.
Model should be Iterative. At the beginning of iteration, • 
developer will do a bit of modelling as part of his iteration 
planning activities.
Just barely good enough artifacts. A model or document needs • 
to be sufficient for the situation at hand and no more.
Look ahead of future based modelling. Sometimes required • 
so as to reduce overall risk.
Model or brain storming. Throughout iteration you will model • 
storm on a just-in-time (JIT) basis for a few minutes to explore 
the details behind a requirement or to think through a design 
issue.
Multiple models. Each type of model has its pros and cons. • 
An effective developer will need a range of models in their 
intellectual toolkit enabling them to apply the right model in 
the most appropriate manner for the situation at hand.
Prioritized requirements. Agile teams implement requirements • 
in priority order, as defined by all stakeholders, so as to provide 
the greatest return on investment (ROI) possible.
Test-driven development (TDD). Write a single test, either at • 
the requirements or design level, and then just enough code to 
fulfil that test. TDD is a JIT approach to detailed requirements 
specification and a confirmatory approach to testing.
Requirements envisioning. At the beginning of an agile • 
project you will need to invest some time to identify the 
scope of the project and to create the initial prioritized stack 
of requirements.

Fig. 3: Agile Modelling

The final document is to be provided in A4 format and in PDF 
(preferred) or standard non-encapsulated Postscript format. All 
four margins (top, bottom, left and right) should be 2.5 cm. Please 
do not go outside these margins as they will be used for binding 
and for the page numbering, which will be added later when 
the paper is placed into the proceedings. Please do not add page 
numbers yourself.
After the title, abstract and keywords, the rest of the paper should 
be in two columns, with 0.6 cm spacing between the columns (one 
column width is 7.7 cm). Large figures or tables may occupy the 
whole width of the page.

2. Other Agile Processes
Crystal clear is a member of the Crystal family of methodologies 
which is established by Alistair Cockburn and is considered 
an example of an agile or lightweight methodology. It can be 
applied to teams of up to 6 or 8 co-located developers working 
closely on systems that are not life-critical. The Crystal family 
of methodologies focuses on efficiency and habitability as 
components of project safety [5]. Crystal Clear focuses on people, 
not processes or artifacts.
Feature-driven development (FDD) was founded by Jeff & 
Peter. It blends some practices recognized in the industry into 
one methodology. These practices are all driven from a client-
valued functionality (feature) perspective. It is an iterative and 
incremental software development process. It is one of a number 
of agile methods for developing software and forms part of the 
Agile Alliance Its main purpose is to deliver tangible, working 
software repeatedly in a timely manner.
Adaptive Software Development (ASD) is a software development 
process presented by Jim High Smith and Sam Bayer. It implements 
the principle that continuous adaptation of the process to the work 
at hand is the normal state of affairs.
Limitation of Agile Methodologies while implementing

(i). A Team of Stars
Agile has been designed by experienced, smart, and high-achieving 
people. You could have given them any project, with waterfall 
method or even no method at all, and they would probably have 
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succeeded. Indeed, not every group can be motivated, experienced, 
and skilled enough to self-organize into an efficient team, come up 
with lightweight processes, and collaborate seamlessly to achieve 
that great agile teamwork.

(ii). Fit With Organizational Culture
Enabling agile behaviour requires a great dose of individual 
and team freedom. It translates into cross-functional, constantly 
adapting work, and switching roles as needed. It also entails 
adjusting processes continuously to reflect the current situation. 
More than anything, it means that processes are secondary to 
people.
What can you do if agile doesn’t suit your organization culture? 
The easiest solution would be to set up a team that can work 
independently from the rest, and is not subject to the same rules. 
People in this team should be fresh hires or should not fit well 
within the traditional organizational culture. But on the long term, 
changing the culture implies changing leadership. Assuming 
that people can change only to some extent, agile cannot be 
implemented in full.

(iii). Small Team
Agile teams are restricted in size for several reasons. The team 
has to self-organize, implying an efficient order emerging from 
temporary chaos. Obviously this process would be too long for 
larger teams.

(iv). Collocated Team
Agile emphasizes that face-to-face, spontaneous conversation is 
the best form of communication. While we can certainly agree 
on the benefits of this form of communication, it severely limits 
agile applicability. Moreover, this agile principle extends beyond 
the development team since other stakeholders such as business 
analysts are required to be collocated.
What does it mean in practice? Imagine that a team member has a 
question concerning a use case. She should be able to get up, walk 
10 meters, ask the business analyst or key user for clarification, and 
get back to work. Consequently, office space has to be physically 
arranged according to agile projects so that all stakeholders 
involved in daily activities are located at the same place (let’s 
say within a minute of walking distance).

(v). Where’s Methodology
Software development methodologies include several processes, 
such as analysis, architecture, implementation, project 
management, configuration management, and so on. However, 
most agile methodologies, such as Scrum for example, do not 
define processes. In particular, most agile methodologies do not 
define any project management processes. Whether we’re agile or 
not, we need to manage changes, risks, budget, and so on. 

(vi). Team Ownership Vs. Individual Accountability
Agile development stresses the importance of team ownership in 
order to improve teamwork and therefore overall results. Team 
ownership is a very appealing concept, but how can we implement 
it since an organization’s performance-reward system assesses 
individual performance and rewards individuals, not teams?
If we rely exclusively on individual accountability, we tend to 
generate selfish behaviour that can affect teamwork. If we rely 
exclusively on team assessment, we overlook that individuals 
perform differently in a given team, creating opportunities for 
underperforming team members to get away with it and lessening 

incentives to perform in a superior way. Obviously we have to 
find a way to take both these perspectives into account.

III. Conclusion
This paper presents paradigm shift from traditional software 
development to agile software development. It discusses the 
practices & processes defined in Agile Manifesto. It discuss 
three key process of agile software development like Extreme 
programming, scrum, agile modelling. Besides that it discusses 
little other less popular process like FDD, Crystal clear. It also 
discuss the pros & cons while implementing the agile software 
development. Future scope of this paper includes crystal clear, 
FDD, TDD, Kanban, Scrum ban, story driven modelling, velocity 
tracking.
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