Haben wir unsere Anderungen

eigentlich getestet?
Méglichkeiten und Grenzen von Test-Gap Analyse

CQSE

Dr. Elm(]r JU rgens Continuous Quality in Software Engineering




Uber Mich

Forschung

= Clone Detection, Architekturanalyse m
= Effektivitat und Effizient von QS-Maf3nahmen

Beratung

= Grinder CQSE

= Qualitats-Bewertung & Qualitéts-Controlling

Gesellschaft fur Informatik
= Zum Junior-Fellow ernannt d
= Erfahruzngsaustausch Forschung <-> Praxis




Agenda

1. Optimierung Kosten/Nutzen von Testaktivitdten
2. Test-Gap-Analyse

3. Erfahrungen aus der Praxis
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Modules

Mende, Koschke: Revisiting the Evaluation of Defect Prediction Models, Proceedings of the International
Conference on Predictor Models in Software Engineering, 2009




Anderungen sind Fehlerprediktor

Nagappan, 2005
= Code Churn guter Pradiktor fir Feldfehler
= Evaluiert auf Windows Server 2003 (45 MLOC)

Hassan, Holt 2005
= Most frequently/recently changed guter Fehlerpradiktor
= Eval: NetBSD, FreeBSD, OpenBSD, Postgres, KDE, Koffice

Eder, Hauptmann, Junker, Juergens, Vass, Prommer, 2013
= Fehlfehlerwahrscheinlichkeit 4x hsher in gedndertem Code
= Evaluiert aut betr. Informationssystem @ Munich Re




Bugzilla — Bug List

Home | New | Browse | Search | [?] | Reports | Preferences | Administration | Help | Log out juergens@in.tum.de

Wed Aug 28 2013 11:45:48 CEST
quip?
Hide Search Description
Status: UNCONFIRMED, NEW, ASSIGNED, REOPEMED Product: clone Component: clon

83 bugs found.

ID A Summary
X X Ubersicht Aktivitat Roadmap Neues Ticket Projektarchiv Konfiguration

3382 Remove old filtering framework

4608 Improve progress monitoring for clone detection

3613 Make MetricOverview more flexible w.r.t. to database table names Tickets

3811 Incorrect offset reported by two-phased scanners |
» Filter
Status offen |z|

} » Optionen
- «f Anwenden @ Zuricksetzen | Speichern

v # v Tracker Status Prioritat Them
[F1| 5489 corrective MNew Normal Cannot install ConQAT from update site on Kepler
[ 5488 adaptive New Normal Should be able to view "own" findings
[F] 5487 uncategorized Assigned Normal Upload/Change of user image broken
[0 5486 uncategorized MNew Normal Allow for branded dists
3| 5485 perfective New Normal Enable hiding of individual findings in the IDE (e.g. after they are resolved)
[F] 5484 corrective MNew High Visual Studio crashes after editing on findings
[ 5483 uncategorized Yellow Normal Cleanup com.teamscale.ide.prefs
3| 5482 uncategorized Mew Normal Filter structural clones
[F]| 5481 adaptive New Normal Integrate Sharepoint Analysis in MR Dashboard
[E] 5480 uncategorized New Normal Teamscale connection preference page not working in Eclipse 4.3 on Mac
[E] 5473 preventive Red Normal Benchmarking and selection of storage systems
[F1| 5478 uncategorized Yellow Normal Usability: "Open in Web Browser" should use the browser from preferences
| 5477 corrective MNew Normal Fix refresh problem when setting a dashboard as default
1| 5475 perfective Assigned Normal Create UI test for "show history” in code perspective
| 5474 adaptive Assigned Normal Enable mapping of baseline to head rescurces when packages are split
[ 5473 perfective Red Urgent Connection problems using svn+ssh
[E| 5472 perfective Accepted Normal Display baselines in charts (as small vertical lines)
[E 5471 perfective Accepted Normal Support selection of explicit baseline for filtering
1| 5470 perfective Accepted Normal Service documentation shall also provide more detailed documentation on g
[F| 5469 perfective Accepted Normal Adding/removing metrics to chart widget changes colors of other metrics
[F]| 5468 perfective Accepted Normal Simple metric widget shall support explicit baseline for delta value calculatio
[ 5467 corrective Accepted High The delta not found in the store!
[F] 5466 corrective Accepted Normal Problems when tracking TODOs which have changed line breaks




CRs in ConQAT

60,13%

24,47%

adaptive preventive corrective perfective

Auf Basis von ca. 2000 CRs aus dem ConQAT Bugzilla




Bugzilla — Bug List

Home | New | Browse | Search |

Search | [?] | Reports | Preferences | Administration | Help | Log out juergens@in.tum.de

Hide Search Description

Status: UNCONFIRMED, NEW, ASSIGNED, REOPEMED Product: clone Component: clon

Wed Aug 28 2013 11:45:48 CEST
quip?

83 bugs found.

ID A Summary

3382 Remove old filtering framework

4608 Improve progress monitoring for clone detection

3613 Make MetricOverview more flexible w.r.t. to database table names Tickets

3811 Incorrect offset reported by two-phased scanners .
Status offen |Z|
» Optionen

I

«f Anwenden @ Zuricksetzen | Speichern

v #w Tracker Status Prioritat
5439 corrective New Normal
5488 adaptive New Normal
5487 uncategorized Assigned Normal
5486 uncategorized MNew Normal
mal
jah
. n mal
Nicht alle Anderungen [
g mal
. . mal
iInd dokumentiert!
S O u e e [] mal
mal
mal
] 537 adapive REsigned Tormal
\ B 5473 perfective Red Urgent
| 5472 perfective Accepted Normal
5471 perfective Accepted Normal
-~ 5470 perfective Accepted Normal
‘ - 5489 perfective Accepted Normal
l 5468 perfective Accepted Normal
5467 corrective Accepted High
5466 corrective Accepted Normal

Them
Cannot install ConQAT from update site on Kepler
Should be able to view "own" findings
Upload/Change of user image broken
Allow for branded dists
Enable hiding of individual findings in the IDE (e.g. after they are resolved)
Visual Studio crashes after editing on findings
Cleanup com.teamscale.ide.prefs
Filter structural clones
Integrate Sharepoint Analysis in MR Dashboard
Teamscale connection preference page not working in Eclipse 4.3 on Mac
Benchmarking and selection of storage systems
Usability: "Open in Web Browser" should use the browser from preferences
Fix refresh problem when setting a dashboard as default
Create UI test for "show history” in code perspective
Enable mapping of baseline to head rescurces when packages are split
Connection problems using svn+ssh
Display baselines in charts (as small vertical lines)
Support selection of explicit baseline for filtering
Service documentation shall also provide more detailed documentation on g
Adding/removing metrics to chart widget changes colors of other metrics
Simple metric widget shall support explicit baseline for delta value calculatio
The delta not found in the store!

Problems when tracking TODOs which have changed line breaks




Wieviele Anderungen sind ungetestet?

Studie: C# System @ Munich Re

Release A: 5 lterationen (2 Monate)
= 15% Methoden neu/gedndert, 8% ungetestet

Release B: 10 lterationen (4 Monate)
= 15% Methoden neu/gedndert, 9% ungetestet

Feldfehlerwahrscheinlichkeit 5x héher fiir unget. Anderungen

Eder, Jirgens, ... Did We Test Our Changes? Assessment btw. Tests & Development in Practice, AST@ICSE 2013




Agenda

1. Optimierung Kosten/Nutzen von Testaktivitdten
2. Test-Gap-Analyse

3. Erfahrungen aus der Praxis




Anatomie Test-Gap Analyse
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Einsatz im Testprozess
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Ansatze zur Instrumentierung

instrument

compile

{ Source Code ] [ Source Code ]
.compi|e [compi|e
Instrument

[ Binary ]
deploy [dep|oy

=3

monitor




Automatisierte Tests

1.0 —_ 1.1 —_ 1.2




Manuelle Tests

1.0 —_ 1.1 —_ 1.2




[4] MamespaceRenames,java 8737

[4] MamespaceRenames,java 8727

/

23

24

25

26 /* package */class NamespaceRenames {

27

28 /** Maps from old name fragment to new name fragment */

29| public Set<ImmutablePair<String, String>> namespaceRenames = new HashSet<
3

31 J"I**

32 * Computes a rename rule from an old and a new namespace name based on 3
33 * type name correspondence. <code

34 * For namel = a.ocldnamespace.b.c.D and name2 = a.newnamespace.b.c.D, res
35 * ¢/codes

36 * *‘,'

37 public static ImmutablePair<String, String> computeRenameRule(

38 string fgqTypeNamel, String fqTypeName2, String separator) {

39 |
4@ if (fqTypeNamel.equals(fqTypeName2)) {

11 return null;

42 }

143

22 String commonSuffix = StringUtils.longestCommonSuffix(fqTypeNamel,
45 fqTypeNamel) ;

46 if (StringUtils.isEmpty({commonSuffix)) {

147 return null;

a8 3

149

58 int separatorPosition = commonSuffix.indexOf(separator);

51 if (separatorPosition != -1) {

52 commonSuffix = commonSuffix.substring(separatorPosition);

53 1

54

55 String from = StringUtils.stripSuffix(commonSuffix, fqTypeNamel);
56 String to = StringUtils.stripsSuffix{commonsuffix, fgTypeNamel};

57

53 return new ImmutablePair<String, String>(from, to);

50 }

6

61

62

63

24
25

26 /* package */class NamespaceRenames {

27
28
29
38
31
32
33
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35
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37
38
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48
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59
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62
&3
64
RS

/** Maps from old name fragment to new name fragment */
public Set<ImmutablePair<String, String>»> namespaceRenames = new Has

// TODO (LH) Doc vs. method name : "Compute' wvs. 'find' |

JIl'**

* Computes a rename rule from an old and a new namespace name baseg
* type name correspondence. <codes

* For namel = a.ocldnamespace.b.c.D and name2 = a.newnamespace.b.c.[
* ¢/codex

* *‘.;'

// TODO (LH) PLease reflect in identifier names that they refert to
// names
public static ImmutablePair<String, String> findRenameRule(String ne

String name2, String separator) {

if (namel.equals(name2)) { |

return null;
1

// TODO (LH) Looks like StringUtils is missing a 'longestCommon:
String commonSuffix = reverse(StringUtils.longestCommonPrefix(
reverse(namel), reverse(name2)));

if (StringUtils.isEmpty(commonSuffix)) {
return null;
b

int separatorPosition = commonSuffix.indexOf(separator);
if (separatorPosition != -1} {

commonSuffix = commonSuffix.substring(separatorPosition);
}

// TODD (LH) Please reflect in identifier names that these are
// namespaces

String from = StringUtils.stripSuffix(commonSuffix, namel);
String to = Stringltils.stripSuffix(commonSuffix, name2);

return new ImmutablePair<String, String>(from, to);












Agenda

1. Optimierung Kosten/Nutzen von Testaktivitdten
2. Test-Gap-Analyse

3. Erfahrungen aus der Praxis




Einsatz bei Test-Factory

= 5 Tester in Indien
= Zeitraum 2 Wochen

= 143 Test-Sessions

= 6 Versionen des
Systems
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Einsatz bei explorativem Test

s 23 Tester

= Requirement
Engineers

= Fachbereich

= Endanwender
= Zeitraum 2 Wochen
= 307 Test-Sessions

= 8 Versionen des
Systems
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Verschiedene Umgebungen
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Wed May 28 08:59:31
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= Test Gap Analysis
E Changed Methods
BB Executed Methods
E Teast Gaps
E Details

= Debug
Y% Traces
E Snapshots
= Related Dashboards
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E Execution
Ed Test state
1) Info
EJ Log
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Test Gap Analysi
Changed Methods #
Executed Methods ’

Test Gaps

Details
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General Information

KISS

Reference Versio 20131111.1544,9.1.2.0
Mewsst Version I0527.1545.9.2.300.6
First Test Run o ; f-11-11 14:51:23
Latest Test Fun ﬁ-i? 16:32:15

System

Machine Overview

# Traces Latest Trace
56|2014-05-27 13:58:39
5)2014-05-19 11:06:44

4(2014-05-27 16:32:15

# Versions
devs805565
mucs801253
mucs801624

Latest Version

20140527.1545.9.2.300.6
20140519.1238.9.2.300.3
20140519,1238.9.2.300.3

Version O

Version
20131111.1544.,9.1.2.0
20131205.0739.9.2.101.3
20131210.1604.9.2.101.4
20131211.0935.9.2.101.5
20131211.1245,9.2.101.5 + +
20131220.1032.9.2.101.6

20140102.0820.9.2.101.7
20140107.1152.9.2.101.8

# Traces # Traced Machines

R 7 T e LA

20140110.0838.9.2.101.9

[ A N e = ]

Latest Trace

2014-02-28 16:59:11
2013-12-06 11:05:54
2013-12-10 15:09:09
2013-12-11 08:40:53
2014-01-30 13:05:58
2013-12-20 09:46:55
2014-01-02 07:25:44
2014-01-07 11:04:26
2014-01-10 07:51:55




Fazit

Anderungen am Code sind guter Fehlerpradiktor.

Test-Gap-Analyse macht Anderungen und Testaktivitéiten
transparenter und erméglicht es ungewollt ungetestete
Anderungen zu vermeiden.

Ich unterstiitze gerne bei der Evaluierung / Einfihrung.




Wie sag ichs meinem Chef?

Mit Vortragen Uber Softwarequalitat
sind wir regelmaRig auf
Industriekonferenzen oder Kunden-
internen Workshops vertreten.

Impulsvortrage
Gerne kommen wir auch zu lhnen ins Haus, DAS ANGEBOT
beispielsweise flr interne Konferenzen oder B 60-90 MIN VORTRAG
Workshops. Unsere Themen reichen von T im—"
Qualitatsanalysen Uber Qualitatscontrolling bis THEMA
hin zu Testcontrolling oder der Einfihrung von 9 BEIIHNEN IM HAUS
Reviews. Oder aber Sie schlagen uns ein Thema € NUR UNSERE ANREISEKOSTEN
Ihrer Wahl vor. 4 TERMIN NACH VEREINBARUNG

IMPULSVORTRAG ANFRAGEN
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Kontakt

Ich bin bis heute und morgen hier und freue mich auf Diskussionen!
Bei Interesse an einem Job in diesem Bereich bitte melden ©

Dr. Elmar Juergens - juergens@cgse.eu - +49 179 6753863

@ElmarJuergens
www.cgse.eu/en/blog

CQSE GmbH

Lichtenbergstraf3e 8 CQSE
85748 Garching bei Minchen

Continuous f:.:'uc:||irj.-r in Software Engineering




