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 Requirement Driven Software Engineering  

  
Ron Johnson 

  
Numerous surveys indicate that the majority of software implementations fail to meet the customer’s 
needs and are considered “failed” projects.  The frequency of software project failures increases 
with the size and complexity of the project.  According to the Standish Group, “a staggering 31.1% 
of projects will be canceled” before completion and KPMG Canada found that an astounding 61% of 
software projects were “deemed to have failed”.  In the UK the OASIG states, “at best, 7 out of 10 
IT projects ‘fail’ in some respect.”  These dismal results clearly demonstrate that some aspect of the 
IT project lifecycle is broken, experienced IT professionals will agree that the primary reason for 
project failure is poor requirement definition.  Clear and unambiguous requirement definition and 
tracking will increase the potential of success of any IT project.   
  
The software industry has, in general, failed to deliver robust, useful solutions to its customers due to 
the lack of processes to collect and track user requirements.  Significant experience has 
demonstrated the value of requirement traceability through the phases of the software development 
process including specification, design, implementation, and testing.  Requirement traceability gives 
the software engineer the ability to assess the impact of changes in the design and implementation of 
the solution by tracking the relationship of requirements.  The quality of the delivered solution also 
benefits from requirement traceability by providing a roadmap for feature testing that is directly 
linked to a user requirement.  In order to improve the success and quality of software solutions a 
process for requirement tracking is necessary.     
  
A software solution is intended to solve a business need.  The business unit sponsoring the software 
project defines some set of needs; however, the business unit is often unable to thoroughly and 
completely define the necessary functionality of the desired software solution.  Yet, without a 
complete listing of the required functionality of the software solution it is unlikely that the delivered 
solution will meet the business unit’s expectations.  Therefore, the first task in any software 
development project is collection of requirements.  A functional requirement is defined uniformly by 
IEEE as:  
  

(1) A condition or capability needed by a user to solve a problem or achieve an objective. (2) 
A condition or capability that must be met or possessed by a system or system component to 
satisfy a contract, standard, specification, or other formally imposed document.  The set of 
all requirements forms the basis for subsequent development of the system or system 
component.  

  
Other non-functional requirements exist in any software development project.  Non-functional 
requirements define the characteristics of the software system; such as, performance, reliability, 
maintainability, capacity, accuracy, security, etc.  The system may also be defined with inverse 
requirements, that is, what the software system should not do as well as constraints on design and 
interface.  These requirements are all captured during the requirements definition phase of the 
software project.  Success in ensuring that the software solution to be developed will meet the user’s 
needs is directly proportional to the effort expended in understanding those needs during this early 
phase of the project.    
 


