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Introduction

 “You cannot control what you cannot measure”, Tom 
Demarco (1982)

 Software Metrics Definitions:
◦“A quantitative measure of the degree to which an item 

possesses a given quality attribute.”

◦“A function whose inputs are software data and whose output is 
a single numerical value that can be interpreted as the degree 
to which the software possesses a given quality attribute.”
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Introduction..2

 Software metrics should be included in software 
development, in order to :
◦Control of SW development & maintenance 

◦Support of decision making

◦ Initiation of corrective actions

 Analysis of SW metrics could show the results of certain 
interventions such as :
◦New development tools, 

◦Changed procedures

◦etc
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Introduction..3
 However Metrics as a quality assurance tool has not, unfortunately, been 
applied at an adequate level in the software industry. 

 Nor have they provided benefits at the anticipated levels. 

 Only a small portion of software development organizations apply software 
quality metrics systematically, and few of these report successful use of the 
results of their efforts.
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Objectives of SW Metrics
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It is all about Comparison

 Comparison provides the practical basis for management’s 
application of metrics and for SQA improvement in general. 

 The metrics are used for the comparison of performance data 
with indicators, and quantitative values such as:
◦Defined SW quality standards

◦Quality targets set for organizations

◦Previous year quality achievements

◦Previous Project quality achievements

◦Average quality levels achieved by other similar teams
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Measures of System Size
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KLOC – this classic metric measures the size of 
software by thousands of code lines. As the number 
of code lines required for programming a given task 
differs substantially with each programming tool, this 
measure is specific to the programming language or 
development tool used. Application of metrics that 
include KLOC is limited to software systems 
developed using the same programming language or 
development tool
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Measures of System Size…2
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Function points – a measure of the development 
resources (human resources) required to develop 
a program, based on the functionality specified 
for the software system
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SW Process Quality Metrics: 
Error Density Metrics
 Calculation of error density metrics involves 
two measures:
◦ (1) software volume, : use of number of lines of 
code
◦and (2) errors counted:
◦Number of errors

◦Weighted number of errors

BIRZEIT UNI., SOFTWARE TESTING, DR. SAMER ZEIN 10

More accurate in 
many situations
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Example:
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Error Severity Metrics
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Software Process Timetable Metrics

 Software process timetable metrics may be based on accounts of success 
(completion of milestones per schedule) in addition to failure events 
(non-completion per schedule).

  An alternative approach calculates the average delay in completion of 
milestones.

BIRZEIT UNI., SOFTWARE TESTING, DR. SAMER ZEIN 15Uploaded By: anonymousSTUDENTS-HUB.com



BIRZEIT UNI., SOFTWARE TESTING, DR. SAMER ZEIN 16Uploaded By: anonymousSTUDENTS-HUB.com



Error Removal Effectiveness 
Metrics
 Software developers can measure the effectiveness of error removal by 
the software quality assurance system after a period of regular 
operation (usually 6 or 12 months) of the system. 

 The metrics combine the error records of the development stage with 
the failures records compiled during the first year (or any defined 
period) of regular operation.
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Error Removal Effectiveness
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Software Process Productivity 
Metrics
 deal with a project’s human resources productivity as well as “indirect” 
metrics that focus on the extent of software reuse.

  Software reuse substantially affects productivity and effectiveness.
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Limitations of Software 
Quality Metrics
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