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»Quality is a complex and multifaceted concept.
It is also the source of great confusion.. .«

David A. Garvin, 1984



Can Clean Pipes

New views of

This issue, Feff Voas looks at how much we can rely on

mature lde qg Process quality to assure product quality.

on software
quality and
productivity.

—Shari Lawence Pfleeger

OF COURSE THEY CAN. CLEAN PIPES CAN
break, they can be attached to the wrong source, or
the original water source may infuse dirty water into
the pipeline. The complementary question is “Can
dirty pipes produce clean water?” Once again the an-
swer 1s yes, but this result is much less likely.

The analogy between water flowing from pipes
and software flowing from process standards is quite
simple. Consider the original set of requirements to
be the original water source, and each successive
process applied to the developing software is the next
link in the pipe. In this analogy, each link in the pipe
is a process, and each process is either geared toward
developing software or validating it. Certain pro-
cesses may be reapplied during development, and
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Produce Dirty Water?

require you to perform certain product assessment
methods, but these standards are more concerned
with team infrastructure and interpersonnel com-
munication than with rigorous product measures.

Today’s software process movement is a logical
advancement that evolved from the unstructured, ad
hoc software engineering methods used in the 1970s
and early 1980s. The cry for systematic, repeatable
methods that would engender more reliable software
was natural given the state of the practice then. This
call has been answered by dozens of difterent soft-
ware development standards, and even by manufac-



Can Clean Pipes

New views of
mature ideas process quality to assure product quality.

2o

on software

\ salc. they can be a

This issue, Feff Voas looks at how much we can rely on

OF COURSE THEY CAN. AN PIPES CAN

O the wrong source, or

the ortginal water source may infuse dirty water into
the pipeline. The complementary question is “Can
dirty pipes produce clean water?” Once again the an-
swer 1s yes, but this result is much less likely.

The analogy between water flowing from pipes
and software flowing from process standards is quite
simple. Consider the original set of requirements to
be the original water source, and each successive
process applied to the developing software is the next
link in the pipe. In this analogy, each link in the pipe
is a process, and each process is either geared toward
developing software or validating it. Certain pro-
cesses may be reapplied during development, and

l11 ANt .-1‘]u\T]'{I]]1fq-|ll T'L'(h]!"!—

Produce Dirty Water?

require you to perform certain product assessment
methods, but these standards are more concerned
with team infrastructure and interpersonnel com-
munication than with rigorous product measures.

Today’s software process movement is a logical
advancement that evolved from the unstructured, ad
hoc software engineering methods used in the 1970s
and early 1980s. The cry for systematic, repeatable
methods that would engender more reliable software
was natural given the state of the practice then. This
call has been answered by dozens of difterent soft-
ware development standards, and even by manufac-



CMM|  Min Avg Max
Level
] 0,750 4,500
2 0,120] 0,624) 3,600
3 0,075 0,473| 2,250
4 0,023] 0,228 1,200

5 0002 0,105/700.500

Fehler pro Function Point (Jones 2003)




Qualitat - Sichtweisen

= Transzendenter Ansatz
Qualitat ist immanente Giite, sie ist erkennbar aber nicht definierbar

= Produktorientierter Ansatz
Qualitats-Unterschiede zwischen Produkten spiegeln sich in der unter-
schiedlichen Ausprégung von Produkt-Attributen wieder

= Benutzerorientierter Ansatz
»Qualitat liegt im Auge des Betrachters«

= Herstellungsorientierter Ansatz
Qualitét ist definiert durch die Erfillung der Anforderungen bzw. durch
Abweichungen von der Spezifikation

s Wertorientierter Ansatz
Qualitat als Tradeoff zwischen Kosten und Nutzen

* David A. Garvin, What does »Product Quality« Really Mean2, 1984
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Anforderungen: Geschdftsprozesse, Fahrzeugfunktionen, ...
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Software-System

Technologie: Hardware, BS, Sprachen, Datenbanken, .
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(

XBuilder = Buildlet e
builderMap : HashMap |1 #builder .
addBuildlet setBuilder() o
(in buildletBuildlet) pansibleFor(): Stiing a
aeateComponent createComponent() : ;
(in element : DOMElement, h =
in parent : Component) : % b ==
Component . e
s i LabelBuil e o S
#huilder #huildes =
setbulder) setuldel mvate boolean testAndSplit(int refWordEnd, Object
responsibleFor() : visual' | | responsibleFor() h
areateCompanent() areateCompanent) next arade[) £
ﬁ< 0){
Iways end state
@-— Compile sourd ©2_fall
Compilation entry: fail_state[02] = 1; [*
H H o o < max_eqo]
I Iongd n S{C [s[egnsjzllurl,yu’mr.l)sc
<target name=" = refWordBegin) {
depends="m| Ft(currentNode, nextCharacter) < 0) {
description= F currentNode;
<javac sredir="9
<compilerarg v&

J

<compilerarg value="-Xlint:-serial” />
<classpath refid="classpath” />
<fjavac>

C/targeb

Software-System

‘ Technologie: Hardware, BS, Sprachen, Datenbanken, .
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Anforderungen: Geschdftsprozesse, Fahrzeugfunktionen, ...
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Technologie: Hardware, BS, Sprachen, Datenbanke
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Relevanz
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r'> #include <math.h>

#include <sys/time.h>

#include <X11/X1ib.h>

#include <X11/keysym.h>
double L ,0 ,P
,_=dt,T,Z,D=1,d,

s[999],E,h= 8,I,
J,K,w[999],M,m,0
,n[999],j=33e-3,1i=
1E3,r,t, u,v ,W,S=
74.5,1=221,X=7.26,
a,B,A=32.2,c, F,H;
int N,q, C, y,p,U;
Window z; char f[52]
; GC k; main(){ Display*e=
XOpenDisplay( 0); z=RootWindow(e,0); for (XSetForeground(e,k=XCreateGC (e,z,0,0),BlackPixel(e,0))
;o scanf("%1f%1t%1f",y +n,w+y, y+s)+1; y ++); XSelectInput(e,z= XCreateSimpleWindow(e,z,0,0,400,400,
0,0,WhitePixel(e,0) ),KeyPressMask); for(XMapWindow(e,z); ; T=sin(0)){ struct timeval G={ 0,dt*1le6}
; K= cos(j); N=led; M+= H*_; Z=D*K; F+=_*P; r=E*K; W=cos( 0); m=K*W; H=K*T; O+=D*_*F/ K+d/K*E*_; B=
sin(j); a=B*T*D-E*W; XClearWindow(e,z); t=T*E+ D*B*W; j+=d*_*D-_*F*E; P=W*E*B-T*D; for (o+=(I=D*W+E
*T*B,E*d/K *B+v+B/K*F*D)*_; p<y; ){ T=p[s]+i; E=c-p[w]; D=n[p]-L; K=D*m-B*T-H*E; if(p [n]+w[ pl+p[s
J== 0|K <fabs(W=T*r-I*E +D*P) |fabs(D=t *D+Z *T-a *E)> K)N=1le4; else{ g=W/K *4E2+2e2; C= 2E2+4e2/ K
*D; N-1E4&& XDrawLine(e ,z,k,N ,U,q,C0); N=q; U=C; } ++p; } L+=_* (X*t +P*M+m*1); T=X*X+ 1*1+M *M;
XDrawString(e,z,k ,20,380,f,17); D=v/1%15; i+=(B *1-M*r -X*Z)*_; for(; XPending(e); u *=CS!=N){
XEvent z; XNextEvent(e ,&z);
++* ((N=XLookupKeysym
(&z.xkey,0))-IT?
N-LT? UP-N?& E:&
J:& u: &h); --*(
DN -N? N-DT ?N==
RT?&u: & W:&h:&]
)5 I m=15*F/1;
c+=(I=M/ 1,T1*H
+I*M+a*X)*_; H
=A*r+v*X-F*T+(
E=.1+X*4.9/1,t
=T*m/32-1*T/24
)/S; K=F*M+(
h* 1e4/1-(T+
E*5*T*E)/3e2
)/S-X*d-B*A;
a=2.63 /1*d;
X+=( d*1-T/S
*(.19*%E +a
*.64+]/1e3
)—M* VvV +A*
2)*_; 1 +=
K *_; W=d;
sprintf(f,
"%5d  %3d"
"%7d" ,p =1
/1.7, (C=9E3+
0%57.3)%0550, (int)i); d+=T*(.45-14/1*
X-a*130-J% .14)*_/125e2+F*_*v; P=(T*(47
*T-m* 52+E*94 *D-t*.38+u*.21*E) /le2+W*
179%v)/2312; select(p=0,0,0,0,&GC); v-=(
W*F-T*(.63*m-I*.086+m*E*19-D*25-.11%u
)/107e2)*_; D=cos(o); E=sin(o); } }




}

}

}

for (const_iterator<Permission> permission =
permissions.begin();
permission |= permissions.end(); ++permission) {
if (Ipermission->isinternal()) {
if (user->hasPermission (permission)) {
cout << " " << permission << end|;

}
}
}

} /* bezieht sich auf if in Zeile 172 */

30.444 Zeilen C# in einer Klasse
3.526 Zeilen C# in einer Methode
Schachtelungstiefe 24

14 Parameter



-
SO 810
S 612
" 490 g
|1 423
S?2 362 Keywords 967.665 4.650.273
i1 248 Delimiters | 4.096.112| 47%| 4.096.112| 11%
S3 211 Operators 531.444 669.932
SQL 199 Identifiers 2.873.232 25.646.263
CM 193 Literals 301.081 3% 708.308 2%
12 155 Total 8.769.534| 100%| 35.770.888| 100%

= Eclipse 3.0: 94.829 Bezeichner bestehend aus 7.233 Woértern
= Identifikatoren sind das Vokabular eines Programms (ca. 70%)
= Synonyme & Homonyme

= Limitierung durch Programmiersprachen

F. Deif3enbéck, M. Pizka, Concise and Consistent Naming, IWPC, 2005




/* if-else-Kaskade */
if (GlobalSettings::mayPrintToConsole ()) {
if (luser->isAdmin()) {
if (Ipermission->isinternal()) {
if (user->hasPermission ...

-majon'ty of de followed by en
- majority of en followed by de

int search (String s, String[] strings) {

}

/ /strings = toLowerCase(strings);
strings = sort{strings);

List<String> | = aslist(strings);
return search(s, strings);
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4 B
1. Begriindung

2. Uberprﬁfung

3. Strukturierung
N J

e Augmentability )9

Modifiability Structuredness
Communicativeness

Maintainability ——{  Testability [ Accessibility
\ b Self-Descriptiveness
Understandability /|  (ondseness
T~ Legibility

B. W. Boehm et al., Characteristics of Software Quality, 1978
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Maintenance

Modification Testing Understanding
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Maintenance

Modification Testing Understanding
Structuredness = == =
Communicativeness =
Self-Descriptiveness =F =F
Conciseness =F




»The effort needed to make specified modifica-
tions to a component implementation.«

SElI Open Systems Glossary

Modification Testing Understanding
Structuredness = == =
Communicativeness =
Self-Descriptiveness =F =F

Conciseness =F
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TODO: ist das wirklich Okay, einem QWidget einen QObiject Parent zu geben?
TODO: Soll das so sein? Jetzt echt? Alle alten Sachen in die Tonne?

TODO: WEG MIT DIESEM DRECK - RK SOLLTE FUR JEDEN INDEX IMMER...
TODO: Nicht benutzen, hat hier tiberhaupt nix verloren

FIXME: solve timeout problem

FIXME: REFACTOREN ! ich habe das jetzt einfache rilberkopiert, ist Mill so
TODQO: remove this hack

TODQO: Worin unterscheidet sich dieser Test vom vorherigen?22

f

29,10, 2009 (26
27 4/ Btodo Dieser Code hier ist FAL3CH. Wir sind jedoch kurz wor RCZ £ir EzZ009.
28 J/7 Es ware wezentlich gefdhrlicher dies hier jetzt zu korrigieren (Als sich weiterhin darauf
29 J/7 =zu werlasszen, dass das dieze Aufgaben f£lir uns erledigt!)




) % 2 Nur mit suberster VWorsicht benutzen, da dieseszs Attribut nicht selten wia

| | Jarrabcript gesetzt wird und dies nicht irteer korrekt 0!

| » . . o 1 cmmpirretyre=H =S vneire it bemper ! grbheitet =uverliassiger

(T S A S O

| ¢ A 4

{ o _ T [0&af2010) : 2o nicht mehr richtig, weil die i — i inzwischen ehenfalls
| IIIIII| ¢ eine Jiscmmmms—m hat.

|-%IIIIII/-|




( (

try { try {

} catch (Throwable t) {} } catch (Exception ex) {
ex.printStrackTrace();

}

rtry {

} catch (Exception ex) {
throw new

RuntimeException(ex);

}

= ungeniigende/keine Behandlung von Ausnahmen

= inkonsistente Verwendung von Ausnahmen
= Ausnahmen vs Rickgabewerte

= Java: Checked vs Unchecked Exceptions
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public String FormatString Field) §
int i;
field = field.replacell]"&[ )1\ &", "&amp;") replace sl Y141, Y, <p=");

StringBuffer sb = mew SkringBuffer();
StringBuffer currentZommand = null;

char c;
boolean escaped = false, incommand = False;

for (i=0; i = field.length); i++) §
= field,char&ki;
if (escaped && (c =="1"1{
sb.append(ii’);
escaped = false;
}else if (c==""11
if {incommand)y
I* Close Command *f
String command = currentCommand ., koSkringl);
Qbjeck result = CHARS. get{command);
if (result 1= null) {
sb,append({3tring) resulk);
} else {
sb.append{command);

h
escaped = true;
incommand = true;
currenktCommand = mew SkringBuffer();
} else if (lincommand &2 (c=="{"||c=="F111{
11 awallow the brace,
+ else if (Character.isLetter(c) || (c == "%
|| {Globals, SPECIAL _COMMAMD _CHARS indexOf String valueOfic)) =
escaped = false;

if {lincommand)

sb. append(c);

i Els& we are in a command, and should nok keep the letker,
else |

currentCommand, appendic);

kestCharZom: iF (fcurrentCammand. length) == 1)

an k=l T T Al rPARA S RIS L AOT ie meerE = e e -

public String Format]String Field) {
int i;
field = Field.replacedl(&: 118", "gBamp;" ) replacesl" ], “<p

StringBuffer sb = mew SkringBuffer();
StringBuffer currentCommand = null;

char c;
boolean escaped = false, incommand = False;

For i = 0; i = field.length; i++) §
r = field, charak(iy;
if (escaped &8 (c =="1"1){
sb.append;i\’);
escaped = false;
}elseif{ic==""1{
if {incormmand)
I* Close Command *f
Skring command = currentCommand. koString);
Obiject result = Globals, HTMLCHARS . gek{command);
if (result 1= null) {
sb.append((String) result);
} else {
sh.append{command);

h
gscaped = true;
incommand = true;
currentiCommand = mew StringBufFer);
}else if (lincommand &2 {c=="{"|| c =="F11 4
11 Swallow the brace,
} else if (Character.isLetteric) || (c == "%
|| (5Elobals, SPECIAL _COMMAND _CHARS, indexof{String, valued
escaped = false;

if (lincommand)

sh,append(c);

|1 Else we are in a command, and should nok keep the letker,
else {

currenkiZommand, appendic);

kestCharCom: iF ({currentCammand. length) == 1)

a0 f -k =l COETTAI AR SR SR AT e s = e e

Juergens et al., Do Code Clones Matter2, ICSE 2009
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>10 Programmiersprachen in einem System
Wahl der Sprache auf Basis der Entwicklerverfigbarkeit
veraltete Technologien

Sprachvermischung
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<body>

<% If Request.QueryString(“ID”) <> “” Then %>
<SCRIPT language="JavaScript”>
function dologin() { X }
</script>
<% Else %>
<SCRIPT language="JavaScript”>
function dologin() { Y }
</script>

<% End If %>

</gédy>




=< Public >

PUBLIC
A Y ¥

= 35 Trigger
= entfUhrte Tabellen/verlorene User
= SQL-Injection

= Impact-Analyse auf Zuruf
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= Tests, die kontinuierlich = Mangelnde Testbarkeit

fehlschlagen = Capture&Replay-Werkzeuge

= Unit-Tests, die nichts testen




f = | JUnit = | Samples

=] Core , &5 ] TextUI /
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= Buildlet
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-
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»Software aging ... in all products«

Ursachen:
mangelnde Bewegung
unkundige Behandlung

Symptome:
Gewichtszunahme
sinkende Performance und Zuverlassigkeit

Prévention:
Vorausplanen (Qualitét, Flexibles Design)
Aufzeichnung aufbewahren (Dokumentation)
zweite Meinung einholen (Review)

Heilkunde:

Alterungsprozess aufthalten, Nachdokumentation
Restrukturieren, Amputation






Anforderungen: Geschéftsprozesse, Fahrzeugfunktionen,

= Buildlet
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' Iways end state
s Software-Wartun
-
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<]a\\\
<(o\ d
<(on.;\ \ \ue="-Xlint:-serial" />
<</dass[;a¢\\\\?sspath />
javac
C/targeb

Software-System

Technologie: Hardware, BS, Sprachen, Datenbanke




Anforderungen: Geschdftsprozesse, Fahrzeugfunktionen, ...
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( ~
=
YBuilder - Buildlet %y o s s
builderMap : HashMap |1 #builder ‘5"“::“ .
addBuildlet setbuilder() e T e I
(in buildlet-Buildlet) ponsibieFor():Sting Eﬂ _J s r = n
aaeateComponent areateComponent() L .
(in element : DOMElement, (i) = = N
in parent : Component) : % EGOsensor ==
Component . - . ’—’%_, e
V LabelBuil ’_H_E o S
#huilder #huildes (
setbulder) setuldel private boolean testAndSplit(int refWordEnd, Object
responsibleFor() : visual' | | responsibleFor() h
areateCompanent() areateCompanent) next arade[) £
B ( ﬁ< 0){
Iways end state
g—— Compile sour ©2_fall
Compilation entry: fail_state[02] = 1;
H H o o < max_eqo]
I Iongd n S{C [s[egnsjzllurl,yu’mr.l)sc
<target name=”:| = refWordBegin) {
depends="m Ft(currentNode, nextCharacter) < 0) {
description= F currentNode;

<javac sredir="9
<compilerarg " J
<compilerarg value="-Xlint:-serial” />
<classpath refid="classpath” />
<fjavac>

C/targeb

J
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Qualitdts-Controlling

Software-System

Technologie: Hardware, BS, Sprachen, Datenbanken
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viele relevante Qualitétseigenschaften sind nicht automatisch analysierbar
Bezeichner
Kommentare
sinnvolle Verwendung von Datenstrukturen und Algorithmen
Konsistenz der Fehlerbehandlung
logische Redundanz

diese Eigenschaften bediirfen der manuelle Analyse
manuelle Analysen werden in der Praxis nur spérlich eingesetzt

manuelle Analysen sollten soweit maglich durch automatische Analysen
unterstizt werden



Reviews bei der ConQAT-Entwicklung

= flachendeckendes Review aller Anderungen auf Basis des Ampelzustands
der angepassten Dateien

= Sammlung der Issues als TODO-Tags im Code

review

creation release

YELLOW

review deletion
o

modification
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Messung erfordert Ziele

Keine Defizite

Egal




Messung erfordert Ziele

Keine Defizite




Messung erfordert Ziele

Keine Defizite

Keine Defizite in gedndertem Code

Keine neue Defizite
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ConQAT

= graphische DSL

zur Spezifika-

tion der Analysekonfiguration

= Prozessoren beschreiben
Analyseoperationen

= Kanten beschrei

= Blocke erméglic

ben Datenfluss

hen die

Wiederverwenc

ung von

Analysefunktionalitéit

http://www.conqat.org

TextFileScope

dgh Sumﬂggr:gatur

+

|

loc-aggregator

I

+

83 ValueSeriesProcessor ]
J

value-series-processor
I 1

|

& SingleRangeSeriesLay... |

+

single- larﬂe-seriﬁ- lay... J




ConQAT

= graphische DSL zur Spezifika-
tion der Analysekonfiguration

= Prozessoren beschreiben
Analyseoperationen

= Kanten beschreiben Datenfluss

= Blocke ermdglichen die
Wiederverwendung von
Analysefunktionalitéit

http://www.conqat.org

TextFileScope

dgh Sumﬂggr:gatur
loc-aggregator

I

+lﬁ ValueSeriesProcessor ]
J

|

value-series-processor
I 1

|

& SingleRangeSeriesLay... |
single-larﬂe-seriﬁ-lay... J

f source
moduleA
() Utility.java
() Main.java

. [ Loader.java
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ConQAT

= graphische DSL zur Spezifika-
tion der Analysekonfiguration

= Prozessoren beschreiben
Analyseoperationen

= Kanten beschreiben Datenfluss

= Blocke ermdglichen die
Wiederverwendung von
Analysefunktionalitéit

http://www.conqat.org

TextFileScope
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f source )
moduleA
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. [ Loader.java )
f source )
moduleA
(@ Utility.java 128
() Main.java 244
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@ source 703 )
moduleA 703
(@ Utility.java 128
() Main.java 244
. @ Lloaderjava 331




f source )
= moduleA
TextFileScope ® Utility.java
CO“QAT text-file-sco () Main.java
. [ Loader.java )
= graphische DSL zur Spezifika- ‘@ source )
1_. d A | I( F 1_ Ll moduleA
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Analyseoperationen (@ ourcs 703
. o moduleA 703
= Kanten beschreiben Datenfluss +ﬁ5umﬁwmﬂmf | @ Utilityjova 128
loc-aggregator J () Main.java 244
= Bldcke erméglichen die @ loaderjava 331
Wiefler\;ervkvenc ulng von (2011/04/14 703 )
Analysetunktionalitét —— 2011/04/10 681
4 +ﬁ“'l' . | | 2011703705 620
wa llE‘S'E[lE‘P“}CESﬂI .
_ 2009/06/18 120

& SingleRangeSeriesLay... |
single-larﬂe-seriﬁ-lay... J

http://www.conqat.org




f source )
moduleA

[@| TextFileSco ility i
ConQAT - S onr e

. [ Loader.java )

f source )
moduleA
(@ Utility.java 128
) () Main.java 244
= Prozessoren beschreiben | @loaderjova 331

Analyseoperationen

= graphische DSL zur Spezifika-
tion der Analysekonfiguration

@ source 703 )
. Ll moduleA 703
= Kanten beschreiben Datenfluss +ﬁ5umﬁwmﬂmr | © Utilityjova 128
loc-aggregator J () Main.java 244
= Blocke erméglichen die ___@loaderjava 331
Wlederverwgnc ung von oTi/0ana 703 )
Analysefunktionalitéit & Valuesericshrocesor | | 2011/04/10 681
— 2011/03/05 620
wa llE‘S'E“g‘P“}CESﬂI

 2009/06/18 120
4 )

& SingleRangeSeriesLay... |
single-larﬂe-seriﬁ-lay... J

http://www.conqat.org




Qualitats-Dashboards

Rank Distribution
4:24:21 OEST 2008 18
1 SVN Repository f— T WSBES i Base Utils/GGSM Gommons 110
Commit Meszages crs o
uthors (ST D smutbis 105
T lemusers D £ rting
& Base Utils/CCSM Scanner rasorsal IcR Tyme Iclane Uit 100
e L e SIS Clon Coverage .
D imutabis IcR Evolution D Tast Rasults 06
S Lo Rating S rest Coveraae ;
[E—T & Base Utils/CCSM Tools SEEES — oc o
G clons coverage S Unused code " Jeompitetog !
D Tost Rosults S inmutabio Iclan Tronds 53
Tost Covorage S L Rating 2
e ——ctane st i Base Utils/std-env Support
—— compitedog S Clone Coverage SIS Unused Code. Ehel
T clane trands D rext Coverage S imutbis
S v Rating =
1 Base Utils/Wiki [ 11601488 IClone List
Unusod Cods e o Corrane 7.0
b Rasults
=i aMm /MM Editor S D Rating 2rejorzsl _hst Coverage 85
s v oo [——y oc
oro | MEEcione coveraoe I 2 8o
4 S Tost Rosults Ician Tronds =
= E'lvedlllm-zd“ ur _Y-sl Covorage Icione List £ 55
[0 1 SRR Clone Coverae © Edipse Utils/Eclipse DevTools k
5 e :h:nmml- Tog I Test Results 50
& Brsaton Tme T clane trandz D rest Coverage !
§ Conta [ as
= Eclipse Utils/Eclipse EmfTools I8 ~lcompile.log "
Iclone Tronds am
S immutabls 4
G410 LEwD Rating & Edlipse Utils/Ediipse GEF Gommons M
Clone st S unused Code 2l
S Clons coverage S muabio
- oc [ LEvD Rating = Eclipse Utils/RateClipse. 30
———r— ——clane st D Urusod Cod
—ctan Trands S Clon Coversas D immutabis 25
—ry G210 LEvD Rating
& Edlpse Ui i [—— [e—T 20
S Unused Code T Ictone Trends S e ovaroge
S rmutabio 15
=" s £ ConQAT /ConQAT Nightly sms)
Unussd Coda e 10
T o o D immutbis
D rest Results S L rting £ ConQAT/ConQAT Dist B
oc ~ Jcime vt IS Unused code §
— Jcomiledos SIS Clon Coverage S mutabio e
ctans Trands D Tost Rasults D LEvD Rating §
I ) O 000000 6 8 00 6.0 6 06 00 O
st Coveraze ——ctane st P 6% 4P 0® 0P P 0P 8 6% 6% o 7 o N
£ ConQAT/ConQAT MR S |G o.nole violations R Clone Coverage 2 0% 0”00 67167 0 & 8® 5% 1 9P 0P P 87 4% 8 0 8P 0 6 8
SIS Unuzed code S bundle dependency araph D rest Results
L T— Y S et Coverage Category
g S LV Rating [E—r S aundlo violations
: Rank Distribution

UnusedCode
0.00675
220 0.00850
210 y 0.00825
200 | - ——— 0.00800
s 0.00575
000550
180
0.00525
e 0.00500
{ad 0.00475
150 0.00450
o 000425
0.00400
E 130 =
) 000375 5
@ 0.00350 3
£ =
£ 0 000azs g
£ 10 000300 5
- 0.00275
0.00250
&0
0.00225
" 0.00200
0 000175
50 0.00150
0 000125
000100
a0
0.00075
= 0.00050
[C 0.00025
o 0.00000
30 May 2008 14 Jun 2008 28 Jun 2008 14 Jul 2008 20 Jul 2008 13 Aug 2008 28 Aug 2008

- Warning Count -e- Warning ratio




v

interprets

Analysis
Tool
accesses

A

Quality Dashboard

\S
reviews

2]
(O
Q|
Q..
2
~

sjaaduajui

Quality
Engineer
\

saulep

0,
L.
3
=,
O

interprets

Project
Manager

I Quality Control

Developer

Guidelines




Kontakt

Dr. Florian Deif3enbock - deissenboeck@cqse.eu - +49 179 7857188

CQSE GmbH y
Lichtenbergstraf3e 8

85748 Garching bei Miinchen @deissenboeck






