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The software development lifecycle methodologies play an important role in keeping 
check, whether the software requirements are fulfilled by SDLC or not. However, today’s 
business scenario has changes. In today’s world there is a possibility that the old 
strategies of software development may not be found up to the mark. The major reason 
behind this is the e-business scenario prevailing in the market. The old techniques of 
software development are termed as “heavy” strategies. These types of strategies are bit 
difficult to go hand in hand with e – business scenario. However, in today’s world the 
lightweight software development strategies are sounding to be more practical solution to 
heavyweight strategies. Both the approaches have their own advantages and 
disadvantages. It depends on the users need to chose the development strategy. The 
software development strategy will be assessed on following parameters such as, Budget, 
Team size, Project criticality, Technology used, Documentation, Training, Best 
practices/lessons learned, Tools and techniques, Existing processes, Software etc. Along 
with the comparative analysis of lightweight and heavyweight methodologies some 
lightweight strategies will be discussed in this paper like Adaptive Software 
Development (ASD), Agile Software Process (ASP), Crystal, Dynamic System 
Development Method (DSAM), Extreme Programming (XP), Feature Driven 
Programming (FDP), Rational Unified Process (RUP), SCRUM, and Whitewater 
Interactive System Development with Object Models (WISDOM).  

The goal of the paper is to analyze the so called lightweight software strategies with 
reference to the current e – business and to recommend measures for its effective use in 
the software development.  

KEYWORD: Introduction, Literature Review, Research Methodology, Results, 
Conclusion, Reference                                                                                                            

Introduction: 

The basic question that arises is what SDLC is and why there are so many mechanisms 
are developed? According to DOJ, 2000 Software Development Life Cycle (SDLC) is a 
measure to check  

1. whether the software that is built is as per the customers’ requirements  
2. Work efficiently and effectively are less expensive to build and cost – effective to 

upgrade. 

For convenience of the paper we have divided SDLC into two categories viz; 
heavyweight and lightweight.  

Abstract 
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Problem Statement: 

It is many times observed that Heavyweight methodologies fall short in today’s e – 
business scenario. It is also further observed that these methodologies find difficult to 
keep pace with the projects. On the contrary, lightweight methodologies have overcome 
this problem. They majorly reduce the managerial work and the documentation part.  The 
goal of the paper is to analyze the so called lightweight software strategies with reference 
to the current e – business and to recommend measures for its effective use in the 
software development.  

Relevance: 

The paper correlates to Software Development Life Cycle (SDLC). It paper starts with 
the discussion of heavyweight SDLC’s and traverses through the detail study of new 
strategies. It further discusses about the comparative analysis of heavyweight and 
lightweight development strategies.  

Literature Review: 

The literature review is comprises of heavyweight SDLC’s and talk also about 
lightweight strategies of software development. In this section we are going to discuss 
about the latest lightweight software development strategies. These include: 

• Adaptive Software Development (ASD) 
• Agile Software Process (ASP) 
• Crystal, Dynamic System Development Method (DSAM) 
• Extreme Programming (XP) 
• Feature Driven Programming (FDP)  
• Rational Unified Process (RUP) 
• SCRUM 
• Whitewater Interactive System Development with Object Models (WISDOM) 

Heavyweight Software Development / Traditional SDLC 

The traditional SDLC method is having a systematic approach towards software 
development. Rothi and Yen in their article provided have provided a brief review about 
the ways of traditional SDLC’s.  

An article by U.S. Department of Justice mentions that primary goal of any SDLC is to 
deliver a quality system to its users. It has categorized a good system as, which is 
fulfilling all the customer requirements, it is working perfectly in all the given 
circumstances, and lastly it mentions that it has a scope to enhance, but the maintenance 
and enhancement of the software has to be cost effective.  

The traditional software development traverses through some specific sequence. The 
cycle starts with problem identification, requirement specifications, feasibility analysis, 
building software, testing, deploying. This type of methodology mainly deals with heavy 
documentation, detailed planning and design. 
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Spiral Model: 

The software model was discovered by Boehm. This was the first ever software model 
which was not talking about the incremental nature. Through his software he emphasized 
more on the spiral process along with backtracking of the process rather than the 
sequential approach as in Waterfall Model.  

 

 

Fig 1: Spiral Model 

The spiral model does have any specific phase such as design phase of implementation 
phase. It works in loops. We decide the iterations based on the requirements that we have. 
Each iteration of spiral model is a phase in itself. The most important aspect of spiral 
model is that the risk is being assessed at each every step. Along with the assessing of 
risk the elimination or resolving is also done simultaneously. The spiral model has 
following four phases decide, elaborate, construct and transit. 

Incremental Model: 

It is a classic example of incremental model. The software build runs through a series of 
phases starting from requirement analysis and ends up at maintenance of the product. The 
product releases are defined by introducing a small subsystem at the start and then adding 
functionality to it with every new release. The most important advantage to the 
incremental model is that the error in one phase may be tracked at a very next stage.  
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Fig 2: Incremental Model (Series of Waterfall Model) 

With the help of incremental model the product is much more easily available to the 
customers than the waterfall model. The incremental model gradually introduces the 
product to the customers which saves a lot of time of the customer. The model is useful 
for such products where the customers know their requirements. However, if the risk 
factor is too high to build the system with the help of single waterfall cycle, to lower the 
risk we can spread the development to multiple cycles.  

Lightweight Software Development Strategies: 

The lightweight strategies allow the developers to build the software more effectively and 
efficiently. The lightweight strategies are more responsive to the changes that are 
happening in the business. These strategies mainly emphasis on short life cycles, they are 
simple, development oriented. They focus more on the participation of people.  

Adaptive Software Development (ASD) 

ASD is introduced as a software model which is more adaptive towards rapid pace of 
developing software projects. It includes three interlinked models viz; the Adaptive 
Conceptual Model, the Adaptive Developmental Model and the Adaptive Management 
Model.  

The model is in total contrast with incremental as well as spiral model. It takes into 
consideration the existence of uncertainty and changes which are the most important but 
overlooked aspects of software development strategies. The adaptive development model 
tries to manage software development without taking into consideration the precise 
prediction and rigid control strategies. The model defines six basic characteristics. The 
model is thoroughly focused, component based, iterative, time boxed, risk driven and it 
adaptable to change.  

The initial results in this model may look a bit messed up in the initial phase but overall it 
is mission focused. The tasks are component based in context to the features that are 
developed. The process emphasizes on “re – doing” as it gives importance to “doing”. It 
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sets specific time frame for the completion of the project. As spiral model, the adaptive 
model continuously analyzes risk. The model is having the capacity to handle change 
which becomes an competitive advantage to the model.  

Last but not the least the ASD model pressurizes the team members to check their ability 
realistically. Feedback mechanisms are strongly built as the model believes on the lack of 
understanding capacity of an individual or a team as a whole.  

Agile Software Process (ASP) 

ASP was first introduced in the year 1998 in an international Conference at Kyoto in 
Japan. ASP is time based and delivers the product quickly. The model comprises of 
integrated lightweight process, modular process structures, and incremental as well as 
iterative process for delivery. The model includes five major contributions which include: 

a. A time based process which enacts as per the time schedule set for the completion 
of the product 

b. The model provides evolutionary delivery of the product at each iteration  
c. All asynchronous processes and integrates concurrent process also 
d. A software engineering environment which is more process centric 
e. The lessons and experiences from the use of ASP for the five year development of 

a large scale software system 

ASP can manage large scale projects efficiently. To conclude we can say that ASP is a 
complex process and hence it is vulnerable to crash as compared to other lightweight 
strategies.  

Crystal 

The crystal type of methodology has been contributed by Alistair Cockburn. It comprises 
of more than one methodology because Cockburn believes that different projects need 
different methodologies. He says project can be classified into two lines; the number of 
people in the development team and the amount of risk.  

Crystal methodologies are being clearly classified into color codes. The smallest and 
lightest of it is “Clear”. As the group and the complexity increases the color bands 
“Yellow”, “Orange”, “Red”, “Maroon”, “Blue”, and “Violet” start playing their roles. 
Each color has its basic rules and elements. The methodologies are as light as possible 
and are tuned into the existing current techniques the project is using which are 
developed by Cockburn. The Crystal methodologies are based on four basic principles: 

1. The more the team use the more the methodologies 
2. If the project is critical use denser methodologies 
3. The most effective way is to have a interactive atmosphere 
4. Weight is costly 
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Dynamic System Development Method (DSAM) 

DSDM is framework was developed in the year 1994to keep a check on the projects 
which are short term in nature. This methodology was developed by a consortium of 
group of companies in Great Britain. In this methodology the starting point is feasibility 
analysis and business analysis which determines DSDM is appropriate for the project to 
be developed. Further, the methodology contains three interlinked models which are 
iterative in nature. The modeling iteration followed by design and building iteration and 
lastly the deployment phase. The peculiarity of this model is user interaction which is 
actively done, the frequent delivery of the iteration, the power delegated development 
teams who can take decisions on the spot and testing at each and every phase. The most 
peculiar aspect is that the requirement phase is not fixed. The requirements of the project 
change based upon the time in which it has to be completed.  

Extreme Programming (XP) 

According to the review XP is the popular methodology which resembles its iterative 
approach towards RAD model. It comprises of a three week cycle which includes 
assigning, dividing the priorities and frequent updates. XP has basic four key values viz; 
communication, feedback, simplicity and courage, based on these values there are twelve 
principles of XP. These principles are planning, small releases, metaphor, simple design, 
refactoring, testing, pair programming, collective ownership, continuous integration, 40-
hour week, on-site customer, and coding standards. To conclude, we can say that XP is 
used for small teams to deliver the product rapidly, change quickly and change often.  

 

Fig 3: Lifecycle for XP Process 
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Feature Driven Programming (FDP)  

FDP is a model driven short iterative model. It is a two week process which starts with 
the establishment of model shape. In FDP there are two types of programmers’ chief 
programmers and class owners. The chief programmers are the mentors and the class 
owners are the people who do actual coding. In FDP it is easy to introduce the new staff 
members. FDP is known for producing tangible results. 

Rational Unified Process (RUP) 

This methodology is published by Rational Software in 1999. RUP works best with the 
cross functional projects. It has six basic best practices; manage requirements, control 
software changes, develop software iteratively, use component-based architectures, 
visually model, and verify quality. RUP being a process framework can be used in both 
heavyweight and lightweight methodology. RUP model is flexible.  

SCRUM 

It is a team work which works together for a specific goal to be achieved. It is an 
incremental lightweight methodology, which is used to build complex systems. It is a 30 
day process which iterates. The functionality is defined well in advance before the 
iteration starts. It is time boxed strategy which has a unique feature of every day meeting 
where three questions are frequently asked; what was completed since the last meeting? 
What got in the way? What specific things will be completed before the next meeting? 

 

Fig 4: SCRUM Software Development 

Whitewater Interactive System Development with Object Models (WISDOM) 

WISDOM addresses all the needs of small developmental teams who are building highly 
interactive systems. There are three basic components for WISDOM: 

1. Rapid prototyping model, evolutionary and user oriented methodology. 
2. Conceptual modeling notations with support to functional and non functional 

notations 
3. Open documentation and tool usage standards. 
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Summary 

We have discussed the heavyweight and lightweight methodologies in brief. The 
heavyweight methodologies are often described as not suitable for rapid software 
development. They are also called as bureaucratic, cumbersome. On the other hand the 
lightweight methodologies are considered to be user centric with specific time box and 
change.   

Research Methodology: 

This research is descriptive. The outcome of the research was the comparative analysis of 
the traditional and lightweight software methodologies in today’s e – business. The 
primary research method implied was internet based.  

Results: 

The software developers try hard to reduce the cycle the iterations of the software 
development as it has competitive advantage in the today’s e – business scenario. This 
helps them to bring more advanced versions in the market. Due to the market conditions 
it has become a full time activity for the software developers to attain a balance between 
cost, quality and features. The unusual development process has given birth to problems 
like reliability, quality of software, morale of team. Due to these problems the lightweight 
methodologies were discovered.  

The classic example of cutting down of cycle timing is web development.  This includes 
schedule comparison, technology acceleration, staffing storages, multidisciplinary team 
compositions, requirements creep, expanded user community, and security. The balance 
of these efforts needs to have balance. 

The lightweight methodologies help to seek balance between these two ends. It is an ideal 
and thin line varying over time.  

Strengths of Lightweight Strategies 

• Cost effective  
• Productivity with lesser team size 
• Lesser documentation required 
• Quick development results in saving of time as well as cost. 
• Emphasis on good team cohesion. 
• Focus on team communications, Team spirit and solidarity. 
• Test based approach to requirements and quality assurance 
• It provides an open forum, where everyone knows who is responsible for which 

item 

Weakness of Lightweight Strategies 

• Suitable only when requirements are well known 
• Concentrate mainly on experimenting with the customer requirement may results 

in poorly understood 
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• Success depends on the extremely high technical skilled developers  
• Requires a certain level of training for all users, this can increase the overall cost 

of the project 
• Decision-making is entirely in the hands of the teams 
• One of the biggest limitations of lightweight SDLCs is their inability to handle 

large development teams 
Comparative Analysis of Lightweight Development  
Sr. Parameters Heavyweight Strategies Lightweight Strategies 
1 Budget High Budget allocation 

is done  
Low Budgets are 
required  

2 Team size Large team size Small team size / 
Creative team 

3 Project criticality Extremely Critical Low Criticality 
4 Technology used Process Oriented People Oriented 
5 Documentation Explicit knowledge is 

required 
Face to face 
communication is 
possible 

6 Training Heavy training is 
required as the software 
is delivered once it is 
totally ready 

As the development 
team and the customer 
are interacting with 
each other less training 
is required  

7 Best practices/lessons 
learned 

More emphasis on 
process hence no 
communication 

Face – to – face 
conversations between 
the client and the team  

8 Tools and techniques Traditional tools and 
techniques like waterfall 
model is used  

New techniques like 
XP, SCRUM 
management are used 

9 Existing processes Water fall Model XP, SCRUM,  
10 Software Predictive   Adaptive  
Table 1: Comparative Analysis of heavyweight and lightweight Software Development 

Strategies 
Selecting a Methodology: 

Selecting a methodology depends upon the size of the team and the discipline of the 
team. When the size and the discipline is low then we may go for “Crystal” methodology 
and when the case is vice versa we can go for “XP”. The best way to choose the right 
methodology is to check whether we are able to monitor and adapt the process in existing 
conditions and should not go only on the basis of optimism.  

Choosing the Right Methodology: 

Only one parameter of size is not the only solution for choosing a strategy of lightweight 
strategy. Different methodologies are successful under different circumstances. For 
example, a software process that is appropriate for an e – commerce business is not at all 
appropriate for Aadhar Card. It is a bit difficult to apply an appropriate methodology.  



Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN2249-9598, Volume-III, Issue-I, Jan-Feb 2013 

 

 w w w . o i i r j . o r g                      I S S N 2 2 4 9- 9 5 9 8 
 

Page 117 

Conclusion: 

It will be inappropriate to say that size is the only criteria which can be helping us in 
choosing the right methodology. Different methodologies are appropriate in various 
situations. Many a time heavyweight methodologies were considered appropriate as they 
were disciplined. However, lightweight methodologies have a different aspect altogether. 
They compromise between no process and many processes. These new methods managed 
the projects which are having short time box, and uncertain and are dynamic to change.  

The lightweight methodologies made the work of the developers easier in terms of cost 
and time. The developers because of these methodologies were able to visualize their end 
product clearly. Lightweight methodologies made the developers re – examine the 
heavyweight strategies in respect to requirement analysis and process improvement.  
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