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Abstract 

Today, many development organizations are adopting iterative development methodologies emphasized by Rapid 

Application Development (RAD) cycles.  Unlike waterfall development life cycles, where testing is done at the end of 

the project, iterative life cycles specify testing at multiple points during development. This paper introduces the Rapid 

Application Development process for software development and summarizes its advantages, limitations and usage. The 

goals of the process are described before presenting the various components that make up a RAD project. The team 

structure is also presented and the roles of each member are described. The RAD phases are defined by specifying their 

deliverables and the deliverables, in-turn, are detailed with recommendations on their use and content. Examples are 

given throughout the reading and some diagrams are presented as clarification tools. 
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1. Introduction 

 
SDLC stands for Software Development Life Cycle. SDLC is the process consisting of a series of planned 

activities to develop or alter the software products. SDLC is a process followed for a software project, 

within a software organization. It consists of a detailed plan describing how to develop, maintain, replace 

and alter or enhance specific software. The life cycle defines a methodology for improving the quality of 

software and the overall development process. A typical Software Development life cycle consists of the 

following stages: 

 

1.1 Planning and Requirement Analysis 

 
Requirement analysis is the most important and fundamental stage in SDLC. The senior members of the 

team perform it with inputs from the customer, the sales department, market surveys and domain experts in 

the industry. This information is then used to plan the basic project approach and to conduct product 

feasibility study in the economical, operational, and technical areas.  

 

1.2 Defining requirements 

 
Defines project goals into defined functions and operation of the intended application. Analyzes end-user 

information needs. Once the requirement analysis is done the next step is to clearly define and document the 

product requirements and get them approved from the customer or the market analysts. This is done through 

SRS. Software Requirement Specification document which consists of all the product requirements to be 

designed and developed during the project life cycle. 
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1.3 Designing product architecture 

 
SRS is the reference for product architects to come out with the best architecture for the product to be 

developed. Based on the requirements specified in SRS, usually more than one design approach for the 

product architecture is proposed and documented in a DDS - Design Document Specification. 

1.4 Developing the product 

In this stage of SDLC the actual development starts and the product is built. The programming code is 

generated as per DDS during this stage. If the design is performed in a detailed and organized manner, code 

generation can be accomplished without much hassle. Different high-level programming languages such as 

C, C++, Pascal, Java, and PHP are used for coding. The programming language is chosen with respect to the 

type of software being developed. 

1.5 Testing the product 

This stage is usually a subset of all the stages as in the modern SDLC models; the testing activities are 

mostly involved in all the stages of SDLC. However this stage refers to the testing only stage of the product 

where products defects are reported, tracked, fixed and retested, until the product reaches the quality 

standards defined in the SRS. 

1.6 Deployment 

Once the product is tested and ready to be deployed it is released formally in the appropriate market. 

Sometime product deployment happens in stages as per the organizations’ business strategy. The product 

may first be released in a limited segment and tested in the real business environment (UAT- User 

acceptance testing). 

There are various software development life cycle models defined and designed which are followed during 

software development process. These models are also referred as "Software Development Process Models". 

Each process model follows a Series of steps unique to its type, in order to ensure success in process of 

software development. 

 

2. Rapid Application Development 

 
James Martin, in his book first coining the term, wrote, “Rapid Application Development (RAD) is a 

development lifecycle designed to give much faster development and higher-quality results than those 

achieved with the traditional lifecycle. It is designed to take the maximum advantage of powerful 

development software that has evolved recently.” Rapid Application Development is a software 

development methodology created to support the construction of business applications for the enterprise in a 

timely and efficient manner while guaranteeing the usefulness of the end product to the user.  

Rapid application development (RAD) is a software development methodology that uses minimal planning 

in favor of rapid prototyping. A prototype is a working model that is functionally equivalent to a component 

of the product. The RAD (Rapid Application Development) model is based on prototyping and iterative 

development with no specific planning involved. The process of writing the software itself involves the 

planning required for developing the product. Rapid Application development focuses on gathering 

customer requirements through workshops or focus groups, early testing of the prototypes by the customer 

using iterative concept, reuse of the existing prototypes (components), continuous integration and rapid 

delivery. 

RAD takes advantage of automated tools and techniques to restructure the process of building information 

systems. RAD replaces hand-design and coding processes, which are dependent upon the skills of isolated 

individuals, with automated design and coding, which is an inherently more stable process. In RAD model 

the functional modules are developed in parallel as prototypes and are integrated to make the complete 

product for faster product delivery. 
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The RAD process works best in cases where the data is known, the requirements can be defined and kept 

unchanged during the development and the functional requirements can be met within a short time frame 

with a small team (3-4 months with 5-6 technical resources). For more complex applications with a larger 

set of requirements, divide the requirements among several RAD projects. Here, the approach is to break 

down a large and complex solution into a set of smaller and simpler solutions. This has the benefit of 

delivering solutions in shorter timeframes to demonstrate progress and gain approvals for budgets and 

resources in an incremental manner. 

RAD model distributes the analysis, design, build, and test phases into a series of short, iterative 

development cycles. Following are the phases of RAD Model: 

 

• Business Modeling: The business model for the product under development is designed in terms of 

flow of information and the distribution of information between various business channels. A 

complete business analysis is performed to find the vital information for business, how it can be 

obtained, how and when is the information processed and what are the factors driving successful 

flow of information. 

• Data Modeling: The information gathered in the Business Modeling phase is reviewed and 

analyzed to form sets of data objects vital for the business. The attributes of all data sets is 

identified and defined. The relation between these data objects are established and defined in detail 

in relevance to the business model. 

• Process Modeling: The data object sets defined in the Data Modeling phase are converted to 

establish the business information flow needed to achieve specific business objectives as per the 

business model. The process model for any changes or enhancements to the data object sets is 

defined in this phase. Process descriptions for adding, deleting, retrieving or modifying a data 

object are given. 

• Application Generation: The actual system is built and using automation tools to convert process 

and data models into actual prototypes does coding. 

• Testing and Turnover: The overall testing time is reduced in RAD model as the prototypes are 

independently tested during all iteration. However the data flow and the interfaces between all the 

components need to be thoroughly tested with complete test coverage. Since most of the 

programming components have already been tested, it reduces the risk of any major issues. 

 

3. RAD Life-Cycle 

 
The phases are similar to common software development processes but the RAD process emphasizes the 

prototyping and analysis phases. The James Martin approach to RAD divides the process into four distinct 

phases: 

 
3.1 Requirements Planning Phase 

 
Also known as the Concept Definition Stage, this stage defines the business functions and data subject areas 

that the system will support and determines the system’s scope. It combines elements of the system planning 

and systems analysis phases of the Systems Development Life Cycle (SDLC). Users, managers, and IT staff 

members discuss and agree on business needs, project scope, constraints, and system requirements. It ends 

when the team agrees on the key issues and obtains management authorization to continue.  

 

The Requirements Planning stage consists of a review of the areas immediately associated with the proposed 

system. This review produces a broad definition of the system requirements in terms of the functions the 

system will support. The deliverables from the Requirements Planning stage include an outline system area 

model (entity and process models) of the area under study, a definition of the system's scope, and a cost 

justification for the new system. 

 

The other goal of this phase is to construct a Statement of Work (SOW) and the project plan. The SOW is 

the contract that binds the parties to the deliverables. It is a contract between the Project Manager and the 

Project Sponsor and must be signed off by both sides before any other work can be done. The SOW must 

state the commitments of the customer as well as that of the developing team. Customers play a major role 
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in the RA D process and their accountability must be clarified up front. It is also important to notify the 

users that all requirements that are generated after the completion of the ADD will go through a Change 

Management Request process, which is timely and expensive. It is recommended that a larger team of users 

be involved at this stage then was involved in the prototyping stage and that their attendance to the meetings 

be recorded and kept for future reference. 

 

3.2 User Design Phase 

 
Also known as the Functional Design Stage, this stage uses workshops to model the system’s data and 

processes and to build a working prototype of critical system components. The User Design stage consists of 

a detailed analysis of the business activities related to the proposed system. Key users, meeting in 

workshops, decompose business functions and define entity types associated with the system. In the design 

phase, the technical lead and senior developers delve into the details of the code design and application 

architecture. All technicalities must be considered from software tools to external interfaces to batch jobs, 

etc. The data model and the entity relationship diagram are created along with the class diagrams and 

sequence diagrams. 

 

System procedures are designed, and preliminary layouts of screens are developed. Prototypes of critical 

procedures are built and reviewed. A plan for implementing the system is prepared. During this phase, the 

customer validates high level design and architecture details that affect or are affected by the customer’s 

network and existing systems. Examples of such concerns are batch and background process (since these 

usually need to be configured and managed), network and server access (e.g. email servers to be used by the 

application, data-source access, firewalls, etc.), security and encryption (e.g. HTTPS certificates and 

database password encryption), external system interfaces, etc. Concurrently, the project manager should 

drive the customer to deliver the data exports and any other items needed for development in preparation for 

the construction phase (e.g. database accounts, UNIX/Windows accounts, access to existing reusable 

components, etc.). 

 

3.3 Construction Phase 

 
Also known as the Development Stage, this stage completes the construction of the physical application 

system, builds the conversion system, and develops user aids and implementation work plans. The 

construction starts with each developer reviewing their deliverables as dictated by the project plan and 

completes when all modules have been built and unit tested. Throughout the construction phase, the 

technical team members communicate with each other concerning interfaces between their modules since 

some might not be completely specified in the design document. 

 

In the Construction stage, a small team of developers, working directly with users, finalizes the design and 

builds the system. The software construction process consists of a series of "design-and-build" steps in 

which the users have the opportunity to fine-tune the requirements and review the resulting software 

implementation. This stage also includes preparing for the cutover to production.  In addition to the tested 

software, Construction stage deliverables include documentation and instructions necessary to operate the 

new application, and routines and procedures needed to put the system into operation 

 

The Technical Lead must review the code and verify that the coding standards and procedures are adhered to 

without being too detail oriented as to hinder the progress of the team. Construction must be accompanied 

by iteration. Three iterations are recommended where the users join the technical team for a demonstration 

of what was built to that point. Of course, some links and buttons may not be functional at that point, but 

regardless, the Tech Lead must be able to successfully demonstrate the features that were planned to build 

(according to the project plan). This presents a last chance for the customers to suggest minor enhancements 

or changes. 

 

3.4 Cut-over Phase 
 

Also known as the Deployment Stage, this stage includes final user testing and training, data conversion, 

and the implementation of the application system. It ensembles the final tasks in the SDLC implementation 

phase, including data conversion, testing, changeover to the new system, and user training. Compared with 

traditional methods, the entire process is compressed. As a result, the new system is built, delivered, and 

placed in operation much sooner. 
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The implementation stage involves implementing the new system and managing the change from the old 

system environment to the new one. This may include implementing bridges between existing and new 

systems, converting data, and training users. User acceptance is the end point of the implementation stage. 

Deployment on production should not include the source code; it should be limited to copying the built code 

from the QA machine. 

 

Since the database is different on the production system, some configuration differences exist between the 

QA system and Production system. For example, port numbers, directory structures, Hostname/IP -address, 

and other server related items differ. These differences should be clearly documented in 

deployment/installation guide, which should clearly indicate the changes needed and the best way to achieve 

them. 

 

4. RAD Team Management 

 
Members of the RAD team must be team players with an urge to learn and to create quality business 

solutions. They must have a positive attitude and an energetic zeal. Choosing the proper team members is 

key to the success of the project and if a member is identified to be unsuitable for this fast-paced 

environment, corrective action must be taken immediately to replace the person. 

The RAD team consists of the following main roles: 

 
4.1 Project Sponsor 

 
A high-level user executive who funds the system and is dedicated to both the value of the new system and 

to achieving results quickly. The sponsor is the one or more persons who will define the goals of the project 

at a high level and communicate them to the customer team and the Project Manager. The Project Sponsor 

signs the approvals to commence the project such as the Statement Of Work, the budget allocation, customer 

resource allocation, etc. They communicate with the project manager in the planning and analysis phase for 

kicking off the project and they participate in the iterations testing and in the final testing of the product to 

sign-off on the project as done. 

 

4.2 Customer 

 
The Customer team must represent all the types of users of the application. For example, if the sales group, 

and the marketing group and the manufacturing group will use an application, then the customer team must 

include a few users of each group. Additionally, most applications will need an administrator for 

configurations and maintenance tasks and it would be important to involve at least one user as the 

administrator early on. The Customer plays a key role in all the phases starting with the functional 

requirements definition, to iteration reviews throughout the construction, to QA and acceptance testing, to 

deployment/pilot reviews. Thus the Customer is heavily involved from start to finish and without this 

participation, the usability and functionality of the end product will suffer. 
 

4.3 Project Manager 

 
Works with the Project Sponsor to refine the goals of the project and its success criteria. The Project 

Manager (PM) plans the project and allocates the resources with help from the Tech Lead and calculates the 

budget. The PM communicates with the Project Sponsor for approvals and finalizing the Statement of Work. 

Thereafter, the PM must track the progress on a daily basis and steer the team in order to meet the timelines. 

To avert risk, the PM must plan ahead for each phase, track deliverables and create contingency plans to 

mitigate risks of slipping the schedule. Simultaneously, the manager must control the customer feedback to 

prevent scope creep but still produce a useful product. 

 

4.4 Business Analyst 

 
The Business Analyst (BA) helps the users analyze the business problem in order to identify the proper 

solution. Therefore, the BA helps refine the functional requirements and the screens and flow of the 

application. Therefore, the BA must properly and accurately learn and comprehend the customer's business 

processes and culture. The BA is the liaison between the users and the technical lead so all communications 

concerning the functionality of the end product must be controlled by the BA. Additionally, a BA plays the 

lead role in producing the Application Definition Document and the Test Cases Document and Test Plan 
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Document. 

 

4.5 Technical Lead 

 
The Technical Lead (TL or Tech Lead) leads the technical team to produce the prototype and then the final 

product. The TL is responsible for leading the design and development and integration testing efforts. The 

TL sets the architecture and the development methodologies and coding standards. He also helps track the 

progress and performance of the developers and provides mentoring and helps when needed. The TL also 

participates in coding some of the modules and conducting code builds and integration testing. 

 

 

4.6 Technical Team 

 
The technical team typically consists of the various expertise including HTML/JavaScript GUI Developer, 

Java/J2EE Developer(s), and a SQL/Data-Modeling expert. The GUI developer is mostly needed in the first 

two stages of the project unless the requirements change during the other stages. The Java/J2EE developer(s) 

implement the business and presentation code and need to reuse existing similar code when possible. 

Typically two or more Java developers are needed on a project of small to medium size. 

 

5. Pros and Cons of RAD Model 

 
RAD is designed to help deliver the systems faster with minimize cost, and insured quality. Deliverables 

sometimes are easier to port because they make greater use of high-level abstraction, scripts and 

intermediate code.  Also, the development is conducted at a higher level of abstraction because RAD tools 

operate at that level.  RAD offers its users early visibility because of prototyping, greater flexibility because 

developers can redesign at will, and reduction of the manual coding because of wizards, code generators, 

code reuse.  In addition, RAD tends to shorten the development cycles and minimize defects because CASE 

tools may generate much of the code or other pre-designed applications. More projects completed on time 

and within budget. By focusing on the development of incremental units the chances for catastrophic failures 

that have dogged large waterfall projects is reduced. In the Waterfall model it was common to come to a 

realization after six months or more of analysis and development that required a radical rethinking of the 

entire system. With RAD this kind of information can be discovered and acted upon earlier in the process. 

 

Requires time of scarce resources. One thing virtually all approaches to RAD have in common is that there 

is much more interaction throughout the entire life cycle between users and developers. One of the 

advantages of RAD is that it provides a flexible adaptable process. The ideal is to be able to adapt quickly to 

both problems and opportunities. The cost of the integrated toolset and hardware covers a sufficient amount 

of money.  It might be harder to gauge progress because there are no classic milestones, or could less 

efficient because code isn’t hand crafted. 

 

 

6. Conclusion 

 
In summary, the RAD process has proven to be successful when properly implemented on the appropriate 

type of projects. This paper discussed the benefits and limitations of the process as well as giving a synopsis 

of the team and phases that are needed to complete a RAD project. Various references are available on the 

Internet and many books have been published that give more details on each phase and its deliverables and 

can be referenced accordingly. Rapid Application Development, the development of higher-quality, cost-

efficient software in a fraction of the time, has thus become a necessity as we strive to meet the new 

demands of the software industry. It is a dynamic process that emphasizes throughput (getting things out the 

door) while de-emphasizing control (blocking the door). It overcomes the challenges of more, better, and 

faster. It provides both a framework and the functional tools for achieving successful, accelerated software 

development. RAD has been proven to be a valuable software strategy.  It is not without pitfalls and risks.  It 

requires the right mix of methodologies, tools, personnel and management 
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