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Personal highlights o
= Software engineer education background
= Positions at CERN:

= 2007-08: SCADA developer for the LHC Gas Control System
project 'Z{:'
%

= 2008-10: Java, AXIS and GWT developer for the ETICS
project .
P ETIcs
= 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
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= 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 nhumbers or symbols are
assigned to attributes of entities in the real world in such a way
as to describe them according to clearly defined unambiguous
rules

Measurament is to assign values to things or processes to
compare them

i
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 (including all its process) or its specifications
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Why to collect them? Reasons oot s

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

= Developers get feedback about their program
= Guidelines for refactoring

= Way to measure the progress of code during
development

i -
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Why to collect them? Benefits oot s

= 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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Different approaches oo f omputing

= We can select one of the two next approaches (as described in
Westfall[1]):
= Measure everything that is measureable, report on it and try
to correlate the information

-

Collect what is seen to be the currently most important metric

[1]Linda Westfall, “12 steps to useful software metrics",
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= Metrics are under the same limitations that the software they
measure:

Schedule
s>
=

Time Quality

O el

Cost
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Types of measurements
= Interval
= Example: if the number of people assigned to a module is
between 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
ll 1. 1 R igu CERN
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Indicators Sos of Computiop

= They can be plotted as a horizontal bar-chart, typically using a
normalized scale [0,1] or [0%,100%] which is split into:
= Red: Critical, needs improvement or immediate attention
. : reasonable or needing some attention
= Green: Very good and needing no immediate attention

Total number of test passed

ECritical  Accept Noe zttention
12
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Indicators (I1) oo
IT Services choose ancther view: d 17 Feb 2011 Thu 01:24:05
Administratve applicatons '3 Services for physics A Fordevelopers and engineers  {}
| I B88% Hable (more) | 98% lable (moe) | i 91% Nable (mere)
Windows Services & Infrastructure services Datebeses "]
N | 81% available (moee) | | 99% available (mow) | M 100% avallable (rore
Mail and Weh Services ET] ide LHC C Grid A& I
N 100% available (mare) 1 98% ilable (me-e) B 100% available (reore]
Decuments and Col aborative services EU-funded projects
I I 97% avallable (more) | ] 100% avallable (rors)
SLS by CERN IT/CF 5Ls.Suppart@cam.ch
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Software metric types S oF onis

= 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
= 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

14
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Metric Types (lI): 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 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
bugs found in production of the same release)

= Up-to-date documentation

15
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Metric Types (lll): Process metric toots ™

= Most of the information should be obtained from the different bug
trackers used in the project

= 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*)
= Total bug density per release

= Cyclomatic complexity

*KLOC: 1000 lines of code
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Metric Types (V): Product metric toof§™ ™

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

= 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

= 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 toots' ™

= Findbugs example

Summary

Waming Type Number
Bad practce Warnings 33
CORRECTNESS Warnings 87
leternatiosalization Warsings 2
Malicious code Yulberabilicy Warnings 4
EERFOHMANCE Warnings 121
STYLE Warsings 120
Total a7
Warnings

Click om & warning row to see full context information.

Bad practice Warnings

Code’
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org stics bulldsystom ul datamodel. holper. platfors: d isses
org #tes. uuk datamodel helpor System? difines pa Sy P nd usas Ohject. aquabs()
tic: il dstnmodel Platform defl i nes Obpect oqaslad}

p—— Pt v AlstrnetHs ¥ dedinm, cueng raciHistaryEntry) and uses

ubdatamodel gaals and uses Object bashCode()
japx: S10ee of pon sarializable org pstem.ud datamodel. User info MitpSessios in
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Metric Types (VII): Product metric ~ *“™
tools

= Checkstyle example

Coding Style Chick Nesulls

The fallowtzg Lazicrs of the == Coding Sty Standards.
| Une Number = = _Emer Message 2
0 File o st s wilh & ruwlin
0 Missing as impert costrol (i
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FE]
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a1 “Missing a Juvndos comau
7] .
2]
[
5
|30
57
)
)

20 1@

s Abad Rodriguez, CERN

Software Engineering Theme Lecture 6




Metrics definition inside the s

vare QA process '
CERN

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

Tools: main tools are again the bug trackers or any other tool
used to track user problems
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Normalization Choo of Compeing

= 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
= CLOC: Class lines of code

= NOP: Number of packages
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Example of formal definition o
Matric id Totallserincidents
Name Total user incidents per manth
Description This metric covers incidents not only in the software but also in the
documentation, training and USer SUPPO Processas, per manth.
Inputis) & Units This metric will be colected through GGUS
Gutputis) & Unlts GOUS tkels per der monh
Scope GGUS 3 level SuDport Ui, ProcUct Team
ThresholdsTarget Value | 1Lk diffcull L sbabe o Brsbokd vlkd Faall b producl leams, n geosal
a decreasirg frenc wauld show positive results.
Tools =
Availability ARC | dCache glie | UNIGORZ
It shoukd b possibic to 2ol cet tHia matric for all the midclewarca
Qua'lty facter Usazility
Geals THbo ot minmum the amednt of Ussr inG dente by providing toetod and
docurantad enftane
Riska Tngr matre doss ret ralaca s valsae Wity tha compieaty of Ihe Rafwam
o tha number of LRA"s Actualty using 1.
Twe use of maiing lisks sucl a3 ku-rolloul i Gemagiog 1o Wi
incicents relwed metrica, Al incidenta reaorta frem users shouid be
reperted through CGUS,
Ir ardor to track incidonts par componant and par produst team a claar
asEgNment of Type of probem’ (r GGUS) 1o components and praduct
tearmns has ‘o be Tacde
Special Notes None
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Example of final report (1)

Humber of untouched bugs
N
i
L

4

T | e R | e e e e

= 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
24
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Example of final report (II)

= Open scatter chart

Untouched bugs
sttt before 3 fetruary 2011
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Example of final report ()

= Box and whisker chart

Wntowched bugs

ned bt 3 February 2011
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Example of final report (1V)

= Box and whisker chart (detailed explanation)

Maximum Valu

Upper or third Quartile |

Mecian or sezond Cuartile

Lower or first Quartile (

Minimum value
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= 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

150

28

CSC2011, Andres Abad Rodriguez, CERN

ICSC 2011 3-4 March 2011, CERN

Software Engineering Theme Lecture 6




Realistic goals

= Avoid impossible thresholds
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NO PROBLEM. T'LL USE
MY MAGIC POWLIERS TO
CONTROL HOW MUCH
OUR COMPETITORS BID.

(

i O

YOUR QUALITY
METRIC FOR NEXT
YEAR IS TO WIN 30%
MORE BID PROPOSALS.

Dibertcom _DiberiCartoonist@omail.com

65106200 Scott Adams, me. /Dist. by UFS, Inc.
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Conclusion: Key points

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

= |f 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
and quality requires metrics collection and analysis
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Questions
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