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{1 Utilities For arrays of elements [ Ukilities Far arraws of elements
public String showElements{ModelElement[] elements, String nomsg) { || public String showElementsi{ModelElement] elements, String nomsag) §

boolean found = fFalse; boolean found = False;
StringBuffer res = new StringBuffer(); StringBuffer res = new StringBuffer);
if (elements 1= nully § if (elements 1= null) §
Index.getInstanced), sebCurrentRenderer Index.getInstanced), setCurrentRenderer
FlatReferenceRenderer .getInstance!1); FlatReferencerenderer . getInstance!));
For {int i =0; i < elements.length; i++) 4 For {int i = 0; i < elements.length; i++) 4
ModelElement el = elements[i]; ModelElement el = elements[i];
res.append! showElementLinkie)), append{HTML.LINE_BREAK); res.append{showElementLinkiel)), append{HTML.LINE_BREAK);
Found = true; Found = true;
' '
Index.getInstance!), resetCurrentRenderer(); Index.getInstance!), resetCurrentRenderer);
h h
if {1Found & nomsg '= null &2 nomsa. lengthd) = 0% § if {1found &2 nomsa. length() = 0% §
res. append{HTMEeEics nomsg)); res. append{HTML. italics{nomsg));
return res,tostring(); return res.tosString();



{1 Utilities For arraws of elements
public String showElements{ModelElement[] elements, String nomsag) §
boolean found = fFalse;
StringBuffer res = new StringBufferd);
if (elements 1= nully §
Index.getInskance), sebCurrentRenderer
FlatReferenceRenderer . getInskance!));
For {int i = 0; i < elements.length; i++) §

ModelElement el = elements[i];
res.append! showElementLinkiel)), append{HTML.LINE_BREAK):

Found = true;

¥

Index.getInskance!) resetCurrentRenderer();

¥
if {!found & nomsg != null &2 nomsg.lengthl) = 07 §
res.append{HTML italics{nomsg));

return res,koskring();
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1 publie—void-exampleCode(int a, int b, int c) {
- Cite <o) 8

3 uut.println(“A ist negativ");
4 }

5

6 do {

7 e

:

9

11 m.out.println("C ist positiv");
12 }

13

14 int z=2a *b - ¢;

15 }

Engel 2014: Sinn und Unsinn von Software-Metriken (Seminararbeit)



// Require: n >= k >= 0
int bico(int n, int k) {

int[] arr = arrInit(n+l);
for (int i = 0; 1 <= n; i++) {
int temp = arr[0];

for (int J = 1; 3 < 1i; Jj++) {
arr[j] = arr[]j] + temp;
temp = arr[j] - temp;

} ‘n_’ init def
}
return arr[k]; -

} _Mth=anhﬂm+ll;:) mu=?:>

< <\ | il = arelil + emp D |
|

return arr[k] temp = arr[j] - tem
Crewmanttl > temp = arli] - temp

——— S —_— —

Beyer, Fararooy, ICPC 2010: A simple and effective measure for complex low-level dependencies



LIt
12
LiLH
L1-1-H
SET=
13-
Li1H
L]k

1I&3:
1TaE:

1TE3:
1FES:
1T04:
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1857z

1e&T:

1887z

18ET:

15E8:

1a3m:
18450z
15351z

13835z

1387:

9 LOC

1R&I:

1R&3:

z. B. das Poceoabes e diapley sishiblg geses
FETFESH 1t ites 300.
ASSIGN mc_dcts chongwd-op_mod cowa-iT 0
LOOP AT Lt itemad INTO ga_itess 300.
RERD TAELE gt ites3_300 INTO 1z _ites 30
WITH FEY itm oombac = ga_itess 300-it
AFFEND l3_ites 300 TO 1t _ites 303.
EOLOaR.
IF ay-astocs I 0 RND 45t itewar IS ASSIGH
FETFEEE LTt itemak.
4t itemad = 1t ite 330[]-

/ 1301 SLOC



IF WOT 1t zeile num IS INITIAL.
+ Enzahl = 1
IF 1 _anz = 1.
AT 1t =meile num INTO 1= zeile num.
READ TABLE gt gui liste angebot 0500
INTO 1= _gui_liste angebot INDEX 1= zeile )

IF 1= gui liste_ angebot—auftyp E{ con_angeb
COR p_vbsto EQ con_ein.
+ geE=dhrtes Verschoben bi=s Datum in Datenbanktabell

4 CALL FUNCTION "CONVER3ICN EXIT ALFHA INFUT
EXPORTING
input = 1= _gui_liste angebot—vbeln

IMPORTING
ocutput = 1_vbeln.

SELECT * FROM Sguigra INTO TABLE |
WHERE vbeln EJQ 1 vbeln
BND aktiv EQ con_ein.

F sy-=subrc IS INITIAL.
LOOF AT 1t _guigra ASSIGHING <l= guigrar
WHERE HOT verdat IS INITIAL.

“ E=s is iy "Verschoben bis Datum™ vorhanden
1 6 EXIT.
LOOP .
IF sy subrc IS INITIAL.

4 E= i=st min "Verschoben bi=s Datum™ vorhanden
1= fields—tabpname = ', JETIGHRA"
1ls fields-fieldname = "VERDAT".
ls fields—value = sy—datum.

APPEND ls fields TO 1t_fields.
* Bei Anderung Verschoben bi= Datum Eingabepopup auf
CALL FUNCTION 'POFOF_GET_VALUES TSER O
EXPORTING
formname = '"CHECF_DATE VERD
popup_ title = text—ver
programname
IFMPORTING
returnoods = 1 returncode
TABLES
fimlds = 1t fields
EXCEPTIOHS
error_in fields =
OTHEERS =

[

IF sy—=subrc IS INITIAL AWD 1 returncode HE con_a.
7 READ' TABLE 1t fields INTO 1s fields IHDEX 1.

ls fields—value Ef} space.
<l=s_guigrar—verdat.

«l=s_guigrar>—verdat = l=_fields-value.

ENDIF.
ENDLOOP .
IF sy—=ubrc IS5 INITIAL.

UFDATE / fgquigra FROM TABLE lt guigra.
ENDIF.

IF sy—=subrc IS INITIAL.
COPRIIT WORK.
ENDIF.

ENDIF.
EL3SE.

% keine Anderungen vorgenommen

MESSAGE i255 ()
ENDIF.
ELSE.
MESSAGE =2581(
ENDIF.
ENDIF.

4 l]_r:-pnrt-zl }

f40 _reports} DISPLAY LIEKE

ELSE.

HMESSAGE =256, ,-"ql]_repn-rt-zl} DISFLAY LIKE "E".

EMDIF.
ENDLOOF .

ELSE.

MESSAGE =253 1(

f40_reports} DISPLAY LIEKE "E".

ENDIF.

ELSE.

HESSAGE =028 (

ENDIF.

=y 'G0I_LISTE RNGEEOT'

L.-"dll_re-pnrtal- DISFLAY LIKE "E".

DISPLAY LIEE "W".

"ET.



prinameZ = "REZT7S3LX.L5T";
eglse

pri

}

else

v
Lf(MOT memcmp(print

28 J .

priname =

{

1
prinameg = "REZT793.L5T";
els
}
H
else
{
priname =
1f(sub == 1
E3 [
{
Lf(SAR(w_subrez) == @)
{
1f(MOT memcmp(print
prinamez =
else
prinameZ = "REZ733.
}
else
priname = "PRISUB.LST";
}
1
}
}



String getMonthName (int month) {

switch (month) { } int sumOfNonPrimes(int limit) {
case B: return “January™; I int sum = 8;
case 1: return "February™; . OUTER: for (int 1 = @; 1 < limit; 1) {
case 2: return “"March™; I if (i «=2) {
case 3: return “April®; . continue;
case 4: return "May™; I }
case 5: return "June™; . for (int §j = 25 § < 1i; ++j) 1
case B: return "July"; I if (i%j==8){
case 7: return "August™; = continue OUTER;
case 8: return "September™; | 1
case 9: return "October™; = }
case 18: return "November™; I sum += 1i;
case 11: return “December™; " 1
default: throw new IllegalﬁrgumentException{}jI return sum;

b ) ¥

3 |

Katzmarski, Koschke, ICPC 2012: Program Complexity Metrics and Programmer Opinions





















IF sy—subrc IS INITIAL AWD 1
READN TABLE 1t field=s INTO
IF sy—=ubrc IS INITIAL.
LOOP AT 1t _guigra ASSIGH
WHERE HOT werdat IS
P F 1= fields-value EQ
1 <l=s guigrar-verdat =
ENDIF.
ERDLOOF .

IF sy—=ubrc IS INITIAL.
P

R <l guigra>—ve:

Quality

Engineer

Public >>




IF =y-=ubrc IS INITIAL AND 1

READ TABLE lt_fields INTO
IF sy—=ubrc IS INITIAL.

LOOP AT lt_guigra ASSICH

WHERE NOT verdat IS

F 1= fields—value Ef

F16

1 <l=s guigrar-verdat =
ENDIF.

ERDLOOF .

IF sy—subrc IS THITIAL.

UPDATE / ‘guigs:

R <l guigra>—ve:

Public >>
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Anforderungen an zuverlassige KPls

Objektiv

Auswirkungen von Code-Anderungen versténdlich

Actionable

Nachvollziehbarer Zusammenhang zu Wartungstatigkeit




IF =y-=ubrc IS INITIAL AND 1

READ TABLE lt_fields INTO
IF sy—=ubrc IS INITIAL.

LOOP AT lt_guigra ASSICH

WHERE NOT verdat IS

F 1= fields—value Ef

<l=s guigrar-verdat =
ENMDIF.
ERDLOOF .

IF sy—subrc IS THITIAL.

UPDATE / ‘guigs:

R <ls_guigra>—ve:

Quality

Engineer

Public >>




Benchmark (C#/Java/C++)
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IF sy—subrc IS INITIAL AWD 1
READN TABLE 1t field=s INTO
IF sy—=ubrc IS INITIAL.
LOOP AT 1t _guigra ASSIGH
WHERE HOT werdat IS
P F 1= fields-value EQ
1 <l=s guigrar-verdat =
ENDIF.
ERDLOOF .

IF sy—=ubrc IS INITIAL.
P

R <l guigra>—ve:

Quality

Engineer

Public >>




IF =y-=ubrc IS INITIAL AND 1

READ TABLE lt_fields INTO
IF sy—=ubrc IS INITIAL.

LOOP AT lt_guigra ASSICH

WHERE NOT verdat IS

F 1= fields—value Ef

<l=s guigrar-verdat =
ENDIF.
ERDLOOF .

IF sy—subrc IS THITIAL.

UPDATE /

R <l guigra>—ve:

Public >>

Quality

Engineer

ask List



Pac alalistics. =}

poblic static Menule pacelint pear) throws SOUExceptiom,
PernisiisnEaiption |
FeguiraParmiasioniurrenl e (). sMall];

PairListebate, Dookles pace = sew Paircistes(};

Aggregatetial eyl agoregaledSalar phate = aee Aggregatedialer viata]
Salai ylala. giSalan ylalaf or Eaployeses[year |, pear

Listelesles couts = Comis.gellosLsbalaf or Year(year

aggr wgatedtalar yiala eeplopeeneedloun,

L il alar yiial Luxd sl
Contbalafor Yeal aggiegaledlmilala = mm Doslbataferfear (Cesta];

[ Data @ ata = i Danalyear , awirsoatedialaryiala,
g egateddmiiala);

Foi (it menth = B; saith < 125 ssmonth]
Dale slart = Datwilils getenthSier ol year, meaLh);
Date snd = Dateulils germonthEnd{year , menth);

Pacalnlo pacelnfe = aer Pacelnfolalain, ardl;
int availarle = pacelnfo.geeTolalévailablealli Malaed;
iF favailabsle == &) [
e i (aLlare, 8.);
b oalse |
. i (slart, paelala. getlalalBilLatbllfalie)
§ [Beubla) awailable);

]

Gabe slart = Davetlils geodear LOMear (year ). guiTime();
Gate wnd = BareUnils. geu® nd0r e {poar ) gel Timed);

Pacalnfo pacelife = siw Pecelnlofstary, emdl;
double dailyilaie = pacelnfe.geléwer ageflate];
iF (dailykate == B) [

dailylats = 1888
]

Listrlabeledialies infes = mew Arraylistes(};

WacalionPredicior vacalionfredicior = new Vacaliendredic Lo pear );
ift available = pacelnle. geilolalivailabladlLi falas}
= (ae] [vacatlonPiedicte . gatbverallExpec LidVacation] = &8 = B);

LicsmisabanChar Llnfe Licesalnfe = Licenses
Lobita il LoeredeeChar Llnlolyean 3 ;

Paiilist-Dits, Doublax Ainlace = mm PaisLisles{);
PairLianebate, Doubles bomualace = mem Paislisles();
PaliLisnebate, Doulles LargelPace = s Palilistea(l;

Gate plotEnd = Datelilils. getPanths Larn(year, 113
if availabls » 8} [
inlos . add(nee Labeladvalue"Current peace: , pacalnfe
cpenTolalBL ledAL L Taleu) | (double) availabla)l;

int partialbvailable = pacelife.gelTelalivailablatll(Lrusd;
AF {partialfvailable = 83 [
Lok ackd i Ll Lo "Cuiienl gailial pece: ®, pacalife
~wToLalbilleddl (] [ (double) garnialieailable)l;
¥

double ool = aggregatediala viala. sunlolallcals
o aggyega el milale. sunfapenies;

double sureivalbace = ((cmn . licemelnlo getlicemsetain)) § dailyaie)
4" &8 [ available;

inlos . add(nee Labeladvaluel™Survival pace: ©, survivalPace));

minPacs. addaLar L, survivalPace};

minPace. add(pletfnd, survivalPacel;

double bemusfecevalos = [(revemnsbats. Largetitesemnsbeni - TiceseInfe
el icmselain( )} § dailyflate) = & = 88 J available;

Lnlos . add(nee Labeladvalue"Bonn pace: ", bemsPacevaloe]);

BomsPacs. addiitar L, bemsPacralied;

bonnface add(pletfod, bemusPaceialoe);

double LargelPacevaloe = [[ieveielala. Largelbevweretbin - licemelals
el icmselain( )} § dailyflate) = & = 88 J available;
inlers . add(nee Labeledvaluel Target pace: ™, Largetfecevaloe]);
Largetfece add(slary, Largetfeceialie];
Largatfece addplotEnd, Largerfacevale);
]

Fitarn feonbee Peceilatislicalinfee, pece, minfacs, bemafaecs,
Lot gt P}y



Pairiistebate, Doukles pace = sew Pairiiaves(];

Aggregatetial eyl agoregaledSalar phate = aee Aggregatedialer viata]

Salar yDala, geiSalar yoalaf or Enp Loy [year 1, peai

At

Coralalafor fear agaregatedlmilala = mm Conlbatafor e (coalal;

Mrvsntialiata dinesaimllata = i Miveebatal year , aggi egatediala viala,

gatedCrtata);

For (it med

Gate stare = Barsit
Bate end = Dansuril
wcalnfn pacelafe = s Pacelnlofslad

int available = pacelnlo.geeToLaléeailablealli Malsed;

iF favai

pace. ad(alary, pecelnl. getlalalBilLadbllfalie)
i [doulbla) available);

185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
208
201
2082
203
204
205
206
207
208
209
21a
211
212
213
214
215
216

f** Pace statistics. */
public statle Result pace(int year) throws SQLException,

PermissionException {
requirePermission(currentUser().isMa());

PairList<Date, Double> pace = new PairList<=()};

AogregatedSalaryData agoregatedSalaryData = new AgaregatedSalaryData(
SalaryData.getSalaryDataForEmployees(year), year);

List=Costs> costs = Costs.getCostsDataForyYear(year,
aggregatedSalaryData.employeeHeadCount,
agaregatedSalaryData. studentsHeadCount);

CostDataForYear agaregatedCostData = new CostDataForYear(costs);

RevenueData revenueData = new RevenueData(year, aggregatedSalaryData,
aggregatedCosthata);

for (int month = 0; month = 12; ++month) {
Date start = DateUtils.getMonthStart(year, month);
Date end = DateUtils.getMonthEnd(year, month);

PaceInfo paceInfo = new PaceInfo(start, end);
int available = pacelInfo.getTotalAvailableAll(false);
if (available == 8) {
pace.add(start, 0.);
1 oelse {
pace.add(start, paceInfo.getTotalBilledAll(false)
J/ (double) available);



Keine Defizite

Keine Defizite in geandertem Code

Keine neuen Defizite
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ACT-1270 Fixing Inconsistent handling of serializable process variables Jun 252012

by Victoria King in revision e1aa41b4b133d269980fff3f81d008dasf21a109 (git) 1&:05
changed 2 files

eﬁndings

ACT-1258 Merging Pablo's work into trunk Jun 292012
by Jacob Melson in revision 9e664a1f0676cedcbel3415a253e8c3e4a585944c (git) 14:41
added 3 files, changed 2 files

oﬁndings

Fix for ACT-1059: Task#setDelegationState(DelegationState) was not saved in database Jun 282012
by Michael Harris in revision 1f48dcad04bcdab21e60af047fb121ae161bca30 (git) 21:45
changed 3 files

aﬁndings

ACT-991 Removed user id from exception message in order not to leak sensitive Jun 282012
information 15:26

by Michael Harris in revision e3a03424e6309c854c44ac5d 08740a8ffb082fcS (git)

changed 2 files
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Fazit

Zuverlassige KPls sind die Voraussetzung fiir
aussagekraftiges, wirksames Software Quality Control.




Fazit
Zuverlassige KPls sind die Voraussetzung fiir
aussagekraftiges, wirksames Software Quality Control.

Nachhaltige Verbesserung erfordert die Unterstiitzung von
Entwicklern und Management und die Integration in den
Entwicklungsprozess.

Mindestens einer muss sich hierfir verantwortlich fihlen.



Wie sag ichs meinem Entwicklungsleiter?

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

Qualitatsanalysen Uber Qualitatscontrolling bis
hin zu Testcontrolling oder der Einfihrung von 0
Reviews. Oder aber Sie schlagen uns ein Thema €
Ihrer Wahl vor. 5

IMPULSVORTRAG ANFRAGEN

SOFTWAREQUALITAT ALS
THEMA

BEI IHNEN IM HAUS
NUR UNSERE ANREISEKOSTEN

TERMIN NACH VEREINBARUNG
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Kontakt

Dr. Elmar Juergens - juergens@cqgse.eu - +49 179 675 3863
Ich freue mich auf Diskussionen.

CQSE GmbH
Lichtenbergstraf3e 8
85748 Garching bei Miinchen

~ CQSE

Continuous Quality in Software




