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Metrics - a summary
In the tangible world, measurements, units and methods of measurement, have existed for concepts, both physical and more abstract, for several centuries.  The human numbering system was probably invented for this purpose.

The activity of hardware engineers is centred on the specification and measurement of quantities in appropriate, standardised and agreed units.  The purpose of this is obvious - that products must be defined, designed and implemented in accordance with quantified parameters.  Engineering and production of tangible objects would be unthinkable without this.

In software the same situation would be desirable (though even this is debated).  But the situation is much more undefined and difficult.  Even the nature of the features and concepts to be measured is arguable - let alone the methods for measurement, the units in which these concepts are to be expressed, and their purpose and significance.  

Many of software’s desirable features and attributes, such as reliability, user-friendliness, efficiency and maintainability seem intrinsically vague, subjective, qualitative and non-measurable.

However, if we think about it, some kind of measure for even these “vague” attributes is possible. Often we start in a “primitive” way, by counting simple features which are observable.  Then we can proceed by analogy to hardware, by defining more abstract features/quantities in terms of combinations or functions of more basic aspects.  So we can quantify or make “metrics” of these secondary features.   

The question remains for what purpose we require these metrics.  Most of them are termed “quality factors” which reveal that they serve to reassure developers that they are producing a “quality” product and customers that they are receiving one.

Thus we have quality factors such as reliability, portability, operability, fault-tolerance, maintaintability defined in terms of more basic “countable” metrics such as MTTF, number of hardware dependent modules, number of menu options, size of documentation etc.

Software metrics - a simplification and summary
	Nature of (basic) metric
	Examples
	Used for
	Method/stage of measurement

	Requirements/

specification metric
	Number of functional, non-functional requirements, number and rate of changed requirements etc.
	Assessing >size= of system, consistency and stability of requirements
	Requirements gathering

	Complexity metric
	KLOC, function points, McCabe cyclomatic
	Cost estimation, requirement of resources for implementation, difficulty of testing and maintenance
	At analysis stage

	Morphological metric
	fan in/out, number of passed parameters, number of classes, depth of inheritance tree etc.
	Conformance to >desirable= design features
	Design stage, features which can be counted from design diagrams 

	Testing metrics
	estimation of number of errors, error removal rates, measurement of hazard rates, MTBF etc.
	Reliability improvement and customer confidence
	Whenever testing performed

	Documentation metrics
	length of documentation, number of anomalies, number of necessary revisions etc
	Quality and usefulness of documentation, maintainability of system
	At time of production of documentation

	Programmer/staff productivity
	LOC (corrected)/day, comparison time taken/time planned etc
	Staff cost effectiveness, project monitoring
	Throughout implementation

	Efficiency metrics
	Cost per day of operating, maintaining system
	Cost effectiveness of system
	During operation, or simulated beforehand

	Maintenance metrics
	Number of faults/enhancements needed or per month, cost per modification, MTTR etc.
	Maintainability of system
	During maintenance phase or before


