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Personal highlights
 Software engineer education background

 Positions at CERN:

 2007-08: SCADA developer for the LHC Gas Control System 
project

 2008-10: Java, AXIS and GWT developer for the ETICS 
project
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 2010-11: Continue with ETICS as part of EMI. Also involved 
in the quality assurance team.   
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Real example: SCRUM
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 Metrics are useful for big but also for small teams

 Different metrics can be used depending on the goal of their analysis
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What is measurement?

 Measurement is the process by which numbers or symbols are 
assigned to attributes of entities in the real world in such a way 
as to describe them according to clearly defined unambiguousas to describe them according to clearly defined unambiguous 
rules
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Measurament is to assign values to things or processes to
compare them
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What is a metric? And a SW metric?

 Metric: a standard of measurement

 Software metric: is a measure of some properties of a piece of Software metric: is a measure of some properties of a piece of
software (including all its process) or its specifications

6 iCSC2011, Andres Abad Rodriguez, CERN

Metrics definition inside the software QA process

Why to collect them? Reasons

 Better understand, track and control of software 
projects, processes and products

 Developers get feedback about their program

 Guidelines for refactoring

Wa to meas re the progress of code d ring
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 Way to measure the progress of code during
development
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Why to collect them? Benefits

 The goal is to become better at:
Schedule and budget planning
Cost estimation
Quality assurance testing
Software debugging
Software performance optimization
Optimal personnel task assignments
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Optimal personnel task assignments
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Different approaches

 We can select one of the two next approaches (as described in 
Westfall[1]):

M thi th t i bl t it d t Measure everything that is measureable, report on it and try 
to correlate the information
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 Collect what is seen to be the currently most important metric 

[1]Linda Westfall, "12 steps to useful software metrics", http://www.westfallteam.com/Papers/12_steps_paper.pdf
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Criteria

 Metrics are under the same limitations that the software they
measure: 

QualityTime

Schedule
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Cost
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Types of measurements

 Interval
 Example: if the number of people assigned to a module is

b t X d Y i id tbetween X and Y is consider correct

 Ratio
 Example: the current number of bugs for this module is 50% 

of total

 Absolute
 Example: the software has 350 000 lines of code
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Example: the software has 350.000 lines of code
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Indicators

 They can be plotted as a horizontal bar-chart, typically using a 
normalized scale [0,1] or [0%,100%] which is split into:

R d C iti l d i t i di t tt ti Red: Critical, needs improvement or immediate attention
 Yellow: reasonable or needing some attention
 Green: Very good and needing no immediate attention

Total number of test passed
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Indicators (II)
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Software metric types

 Last step to define metrics is to select which one of them are 
important in the project

 We can divide them in three groups:
 process metrics

 Example: average time to handle high severity bugs

 product metrics
 Example: unit test coverage  

 quality in use metrics
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 Example: Training incident per period of time

 Additionally we can add an extra group called “Additional 
metrics to consider” to add any other necessary metric
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Metric Types (II): Process metrics

 Average time to handle a high severity bug
 Divide the total time spent in the high severity bugs and by the number 

of high severity bugsof high severity bugs

 Bug severity distribution (grouped by severity level)
 Amount of bugs 

 % of failed nightly builds

 Certification test effectiveness 
 % of bug found during integration test of a release over the number of 
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g g g
bugs found in production of the same release)

 Up-to-date documentation
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Metric Types (III): Process metric tools
 Most of the information should be obtained from the different bug

trackers used in the project

A th i f ti h th lt f th i htl b ild Another information such us the result of the nightly builds can 
be obtained from the continuos integration tool (ex: Maven)
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Metric Types (IV): Product metrics

 Unit test coverage

 Memory leak warnings

 Number of supported platforms (from the total defined to be 
supported)

 Total bug density (number of bugs per KLOC*)
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 Total bug density per release

 Cyclomatic complexity

* KLOC: 1000 lines of code
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Metric Types (V): Product metric tools

 Ciclomatic complexity: CCCC (java, C and C++)

 Code analysis: Checkstyle (java) ckjm (java) findbugs (java) Code analysis: Checkstyle (java), ckjm (java), findbugs (java), 
PMD(java), Pylint (python), cppcheck (C++) 

 Unit testing: Xunit (multiple languages)

 Test coverage: pycoverage (python)  

 RPM integrity: rpmlint
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 Number of lines of code: sloccount (multiple languages)

 Security and other tools: 
http://security.web.cern.ch/security/recommendations/en/code_to
ols.shtml
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Metric Types (VI): Product metric tools

 Findbugs example
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Metric Types (VII): Product metric 
tools
 Checkstyle example
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Metric Types (VIII): Quality in use 
metric

 Total user incidents per period of time.

 Training and support incident per period of time.

 Average time to deal with an incident

‘Incident’ is not the ITIL term. We consider it as all user
communication that is not a software bug
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Tools: main tools are again the bug trackers or any other tool
used to track user problems
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Normalization

 Some parameters have to be normalized to be able to compare 
them

 Can be normalized using: 

 LOC: Number of lines of code

 MLOC: Method lines of code

 NOC: Number of classes
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NOC: Number of classes

 CLOC: Class lines of code

 NOP: Number of packages
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Example of formal definition
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Example of final report (I)
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 In this example, X axis could contain different modules of the
project or the same module in different periods of time

 We can use a logarithmic scale to be able to see smalll values
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Example of final report (II)

 Open scatter chart
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Example of final report (III)
 Box and whisker chart
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Example of final report (IV)
 Box and whisker chart (detailed explanation)
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ISO 25000 standard

 There is an international standard that will help us to define our 
metrics inside the software QA process: ISO 25000

 Also known as “Software Quality Requirements and 
Evaluation (SQuaRE)”

 Assumes that the software architecture design, or software 
development plan is already in place

 Includes the previously existing ISO 9126 standard
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Includes the previously existing ISO 9126 standard
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Realistic goals

 Avoid impossible thresholds
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Conclusion: Key points

 A software development organisation must make
accurate cost estimatations to improve productivity and
quality

 If you do not know where you are now you certainly
won't know where you will be in the future

 To achieve accurate measurements of productivity
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To achieve accurate measurements of productivity
and quality requires metrics collection and analysis
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Questions
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