Specification Process
Lecture-21
Deriving NFRs
· NFRs are difficult to express 
· A number of important issues contribute to the problem of expressing non-functional requirements:
· Certain constraints are related to the design solution that is unknown at the requirements stage
· Certain constraints, are highly subjective and can only be determined through complex empirical evaluations
· Non-functional requirements tend to be related to one or more functional requirements
· Non-functional requirements tend to conflict and contradict
· There are no ‘universal’ rules and guidelines for determining when non-functional requirements are optimally met. 

Stakeholder concerns
· Stakeholders normally have a number of ‘concerns’
· Concerns are typically non-functional
· Examples include:
· Critical business objectives
· Essential system characteristics (e.g. security)
· Safety, performance, functionality and maintainability
· Vaguely defined user concerns may be related to NFRs


Relationships between user needs, concerns and NFRs


Concerns
· A way of expressing critical ‘holistic’ requirements 
· Concerns may be broken down into sub-concerns and finally into specific questions 
· Questions act as a check list to ensure that specific requirements do not conflict with global priorities

Concern decomposition


Goal-based derivation
· Relates non-functional requirements to the goals of the enterprise 
· Goal-based NFR derivation is a 3 step approach:
· Identify the enterprise goal 
· Decompose of the goal into sub-goals 
· Identify non-functional requirements. 

Example of goal-based derivation



Testable NFRs
· Stakeholders may have vague goals which cannot be expressed precisely 
· Vague and imprecise ‘requirements’ are problematic
· NFRs should satisfy two attributes
· Must be objective 
· Must be testable (Use measurable metrics)
· It is not always possible to express NFRs objectively


Examples of measurable metrics for NFRs



Requirements for critical systems
· Systems whose ‘failure’ causes significant economic, physical or human damage to organisations or people.   
· There are three principal types of critical system:
· Business critical systems
· where a failure of the system causes significant economic damage to a business. An example of such a system is an airline reservation system.
· Mission critical systems
· where the failure of the system means that some mission cannot be accomplished. An example of such a system is a control system on a spacecraft. 
· Safety critical systems
· where a failure of a system endangers human life or causes significant environmental damage. An example of such a system is a control system for a radiation therapy machine.

NFRs for critical systems
· A failure of a critical system may result from a failure to meet a functional requirement but, more often, it results from a failure of the system to satisfy some non-functional constraint on its operation.
· The principal non-functional constraints which are relevant to critical systems:
· Reliability  
· Performance
· Security 
· Usability  
· Safety 

Reliability
· Constraints on the run-time behaviour of the system
· Can be considered under two separate headings:
· Availability - is the system available for service when requested by end-users.
· Failure rate - how often does the system fail to deliver the service expected by end-users.
· Reliability requirements can often be expressed quantitatively. 
· Availability may be specified in terms of the time when the system is unavailable for service (e.g. 3 minutes in 24 hours) 
· The acceptable failure rate may be specified in terms of the rate of occurrence of failures in a given time period (ROCOF) or the mean time between system failures (MTTF).


Performance
· Constrain the speed of operation of a system 
· Types of performance requirements:
· Response requirements which specify the acceptable response of the system to end-user input: for example, it might be specified that the system should respond to a user request for service within 2 seconds.
· Throughput requirements which specify the amount of data which must be processed in a given time: for example, it might be specified that the system must process at least 10 transactions per second.
· Timing requirements which specify how quickly the system must collect input from sensors before it is overwritten by the next input value, or which specify how quickly outputs must be produced for processing by other systems: for example, it might be specified that the system must poll sensors at least 6 times per second.
[bookmark: _GoBack]
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Property  Metric  

Performance  1. Processed transactions per second   2. Response time to user input  

Reliability  1. Rate of occurrence of failure   2. Mean time to failure  

Availability  Probability of failure on demand  

Size  Kbytes  

Usability  1. Time taken to  learn 80% of the facilities   2. Number of errors made by users in a given time  period  

Robustness  Time to restart after system failure  

Portability  Number of target systems  
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User’s need    User’s concern  Non - functional  requirement  

Function  1. Ease of use    2. Unauthorised access    3. Likelihood of failure   1. Usability   2. Security   3. Reliability  

Performance  1. Resource utilisation    2. Performance verification    3. Ease of interfa cing  1. Efficiency   2. Verifiability   3. Interoperability  

Change  1. Ease of repair    2. Ease of change   3. Ease of transport ?   4. Ease of expanding or upgrading capacity or  performance ?  1. Maintainability   2. Flexibility   3. Portability   4. Expandability  
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