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Meranie a metriky
I
11 Kto by mal ddvat’ pozor?

o Predsa vietci © najma viak
o Manazéri kvality

1 Manazéri monitorovania



Preco meriame?

Chceme vediet ¢i

Nieco nekazime
Hacky a badsmelly vsetkych druhov

Ci stthame
A kto za to moze

Ci si nevytvdrame buddci problém

Chceme vediet reagovat



Co sa dd meranim zistit'e

Kvalita softvéru (&i skor jej odhad)
Vypoctovd efektivnost
Rozsiritel'nost
Citatelnost
Pouzitel'nost’ a pouzivanost
Informdcie o procese tvorby softvéru
Stav plnenia pldnu
Produktivita ¢lenov timu

To vsetko meniace sa v Case
»,Dolezité su trendy, nie Cisla“



Co merat?

Zdrojové kédy
Bindarky

Pouzivanie softvéru
Dokumentdciu
Dorucéent funkcionalitu
Cas

Minuté peniaze



Jednoduché metriky

CLOC — comment lines of code
ELOC — executable lines of code
LOC - lines of code

NCLOC — non comment lines of code
NOP — number of packages

NOC — number of classes

NOM — number of methods

Hlavny nedostatok: chyba interpretdcia



Cyklomatickd zlozitost’ (CYCLO)

Vdacsinou vypocitand pre metddu

Pocet rozhodovacich miest

Podmienky
Cykly

Uz lepsie, vypovedd o zlozitosti kédu

Stdle vsak chyba interpretdcia



Je to vel'a, ¢i mdlo?
N

Java

L IS S S N
CYCLO/Line of code 0.16 0.20 0.24 0.36
LOC /Method 7 10 13 19.5
NOM/Class 4 7 10 15
C++

I T R T T
CYCLO/Line of code 0.20 0.25 0.30 0.45
LOC/Method 5 10 16 24
NOM/Class 4 9 15 22.5

Source: Object-Oriented Metrics in Practice (based on 45 Java projects)



WMC and AMW

Weighted Method Count — total complexity of a
class

e CYCLOX LOC y NOM
~ LOC ~ METHOD CLASS

Average Method Weight — average complexity of
a method

MW — CYCLOX LOC
~  LOC ~ METHOD




JAVA

Java
L IS S S N
WMC 5 14 31 47
AMW 1.1 2.0 3.1 4.7
LOC/Class 28 70 130 195
C++
T T T S T
WMC 4 23 72 108
AMW 1.0 2.5 4.8 7.0
LOC/Class 20 90 240 360

Source: Object-Oriented Metrics in Practice (based on 45 Java projects)



Coverage report
I

PHP_CodeCoverage
Current file: /Nolume rivate/php-code-coverage/PHP/Cod verage.ph
Legend: |executed [inotexeécuiédl dead code

T Coverage
I S S— Functions / Methods

) J000% 0/} 1 50.00% 8/16 CRAP [_____1 64.66% 161/249

PEP CodeCoverage [ [0OO%IO/I ——— 1 50.00% 8/16 1 64.66% 161/249

s ——— (R o
getInstance() C———1 10000% 1/1 2

start(sid, Sclear = PALSE) C———1 10000% 1/1 3

stop(Sappend = TRUE) ) [I000RI RIS 3
W N -- 6.06
merge(PEP_CodeCoverage Sthat) C— 1 [000% N0/ 2641
getSummary() — R RN
clear() C———1 10000% 1/1 1
filter() 1 10000% 1/1 1
setForceCoversAnnotation($flag) C———1 100.00% 1/1 2
setMapTestClassNameToCoveredClassName($flag) [ | 100.00% | 1/1 2
setProcessUncoveredFilesFromWhitelist(Sflag) [ | 100.00% | 1/1 2
applySelfFilter(sSdata) C——— 1 [o00% ol 3271 [ 5714%  16/28
applyListsFilter(sSdata, $filterGroups) C— 1 o00%I ol 333 [ 6667% 4/6
applyCoversAnnotationPilter(sSdata, $id) C— 1 oo ol 1321 1 5667% 17/30

processUncoveredPilesFromWhitelist() C—— ooo%I ol 156 1 [o00%) NorsT



Coverage report

Coverage
Functions / Methods Lines

| 50.00% 8/16 | | 64.66% 161/2

| 50.00% 8/16 | | 64.66% 161/2
——1 100.00% 2 [/ 10000% 4
——1 100.00% 3
———1 100.00% 3

. 0.00% 26.41

o 0.00% 14.03
—— 1 100.00% 1
———1 100.00% 1




Change Risk Analysis and Predicitions
]

oV,
™3 + CYCLO

C.R.A.P,, = CYCLO?*x(1
m 07x( 100

Code coverage = 100%

C.R.A.P,, = CYCLO,,

Code coverage = 0%

C.R.A.P, = CYCLOZ + CYCLO,,



NPATH

r1 Pocet necyklickych prechodov metédou

1 Biela skrinka



OO - Dalsie charakteristiky kédu

Dedenie
Nie je dobré ak je prilis hlboké
Niektori ho zatracujo Uplne
Sudrznost’ komponentov
Co najvyssia
Previazanost komponentov

Co najnizsia



Ndstroje

Sonar http://www.sonarsource.org/
PHP Mess detector
PMD (Java)

Styl, dobré vzory pisania, chyby, refaktoring

StyleCop, FindBugs, FxCop, CheckStyle (CodeRush), PHP Mess Detector

Zlozitost', s0drznost, rozsah
SourceMonitor, Eclipse Metrics, LOC Metrics

Pokrytie kédu testami

Testovacie ndstroje (Junit)



% SourceMonitor - [Files in C# Project Test-SourceMonitor’, Checkpoint ‘Checkpointl’ [Base Directory: "F:\Programs\.NET\NextGen Semantic Services\Meia\']]
File Edit View Window Help

D|o|n=a &

Q| x|2| | 8]

File Name

I Linesl Statememsl % Commentsl % Docs| Classes| Methods/CI... © I CaIIsIMelhod| Sh'ntslMethodI Max Complexity[ Max Depth [ Avg Depth| Avg Complexityl

Steltek.PhotoGallery\Display\CommonPage\PhotoBrowser.xaml.cs
Meia Repository\RepositoryFacade cs

GraphToolkit. Templates\PhotoBrowser\PhotoNodeData.cs
SessionLogAnalysis\AOLAnalyzer cs
Steltek\Factic\Browser.cs
Steltek\ResourceEditor\ResourceEditorWidget xaml.cs
SearchSupport.SearchHistoryTree\HistoryMap\HMMetadata.cs

1210

592
234
978
498
722
686

26
15
2.1
90
56
6.4
70

GraphToolkit. Core
Steltek.GraphViz\Ni

8 ° Metrics Details For File 'GraphToolkit Templates\PhotoBrowser\PhotoNodeData.cs'

|

.

Steltek\FacetedBr
Steltek GraphViz\Bi
GraphToolkit.Core'
Steltek PhotoGallel
Steltek.GraphViz\Ui
GraphToolkit Core'
Steltek\Factic\Fac
Steltek\Factic\Vie
Steltek\Factic\Vie!
GraphToolkit. Core
GraphToolkit. Core!
SearchSupport.Hi

Steltek GraphViz\G
GraphToolkit. Temp
SearchSupport Se:
SearchSupport.Sel
SessionLogAnalysi

Meia.Repository\D
SearchSupport.Se:
Steltek GraphViz\Zi
Meia\Factic\Depre:
Meia Test\Service
GraphToolkit. Te

SearchSupport.Se
Meia\Factic\Core.
GraphToolkit.Core
SessionLogAnalysi:
SearchSupport.Re:
GraphToolkit.Core
GraphToolkit. Core!
GraphToolkit. Temp
SearchSupport.Re:
SearchSupport.Se
SearchSupport.Se
GraphToolkit Core!
Steltek\Service Ref

SearchSupport.Se

Most Complex Methods in 1 Class(es):

Complexity, Statements, Max Depth, Calls

Max Depth  Max Complexity

PhotoNodeData.Author.get() 1,1,3,0
PhotoNodeData.Author.set() 1,2,31
PhotoNodeData.Bmp.get() 1,1,3,0
Kiviat Graph: Block Histogram (statements vs. depth):
% Comments

Avg Complexity % Docs 2

30

Avg Depth ‘Methods/Class 2:

1
0

012345867 8 9+

Parameter [ value

Project Directory F:\Programs\.NET\NextGen Semantic Services\Meia\
Project Name Test-SourceMonitor

Checkpoint Name Checkpoint1

File Name GraphToolkit. Templates\PhotoBrowser\PhotoNodeData.cs
Lines 234

Statements 145

Percent Comment Lines 21

Percent Documentation Lines 0,0

Classes, Interfaces, Structs 1

Methods per Class 37,00

Calls per Method 0,51

Statements per Method 1,54

Line Number of Most Complex Method 221

Name of Most Complex Method PhotoNodeData.OnPropertyChanged(string name)
Maximum Complexity 2

Line Number of Deepest Block 26

Maximum Block Depth 3

Average Block Depth 1,92

Average Complexity 1,03

>

m

Meia\Stelteria svr r<

72,00
41,00
37,00
34,00
34,00
30,00
26,00
25,00
25,00
24,00
24,00
24,00
23,00
23,00
20,67
20,00
20,00
20,00
19,00
19,00
19,00
19,00
19,00
18,00
18,00
18,00
17,67
17,00
17,00
16,00
15,38
15,00
14,00
14,00
14,00
14,00
13,00
13,00
13,00
13,00
12,50
12,50
12,20
12,00
11,80
11,50
11’00

1,01
1,85
051
6,94
2,00
293
531
036
0,60
1,67
125
063
052
313
045
235
050
0,50
1,32
226
3,00
479
0,00
328
328
328
2,68
1,82
1,24
1,25
085
1,53
411
543
1,79
0,14
092
1,08
054
054
0,84
0,84
085
1,42
0,86
222
275

3,88
3,02
1,54
13,62
4,47
943
12,31
2,04
176
6,33
517
1,75
1,52
978
1,81
535
1,75
1,50
3,30
6,58
6,00
1553
1,84
778
7.78
778
7,66
512
553
2,06
1,56
427
979
10,29
5,57
2,07
4,31
6,38
246
1,62
2,28
228
234
458
242
6,04
570

1

1
5
2

20

1
1

0
8

40

- =

- @ w
APNRaA AP ONBEND AW

DR RRANBEAEADN

4

ammwwha?uwbmuaqﬂmmuw

[{=]
+

DO AR LBAELAWWONWWRIWRAWOODO DD W

2,06
1,88
1,92
276
235
2.41
2,91
1,75
1,89
2,60
1,95
1,50
1,79
387
1,78
224
1,85
1,79
221
224
1,86
411
1,82
281
281
281
256
233
214
1,65
1,70
1,46
248
1,79
1,67
1,77
2,00
279
1,50
1,65
1,76
1,76
177
1,84
1,82
238
223

1,76
1,67
1,03
456
1,84
3.87
523
1,40
1,38
371
1,96
114
1,04
592
1,26
1,86
1,00
1,00
1,86
374
1,84
9,21
1,26
3,39
3,39
3.39
275
3,18
222
1,32
1,30
113
3,57
1,53
1,67
1,07
1,57
3,46
1,62
1,08
1,48
1,48
1,46
225
1,49
2,70
2 R0



Ukd&zka: FindBugs (Java)

File Edit View Navigation Designation Help

: DroppedExceptionjava in edu.... View in browser

Class search strings: [
1 Unable to find source

Category | Bug Kind | Bug Pattern | > | Bug Rank |

Bugs (83)
¢ =] Bad practice (25)
¢ =] Confusing method name (6)
¢ [] Class is not derived from an Exception, even though itis named as such (3) B
D Class edu.umd.cs.findbugs.batype ThrownException is not derived from an Exception, even though it is named as g
D Class edu.umd.cs findbugs.detect DontCatchlllegalMonitorStateException is not derived from an Exception, eventhd | -
D ECIass edu.umd.cs.findbugs.detect. DroppedException is not derived from an Exception, even though itis named as
o~ [ Class names shouldnt shadow simple name of implemented interface (1)
o- [ Class names shouldnt shadow simple name of superclass (2)
o~ [ Dropped or ignored exception (1)
¢ (=] Dubious method used (5)
o= (=3 Method invokes System.exit(...) (5)
o (=] Incorrect definition of Serializable class (10)

| »

In DroppedException. java
In class edu.umd.cs.findbugs.detect. DroppedException

AT TR

Class is not derived from an Exception, even though it is named as such
This class is not derived from another exception, but ends with 'Exception’. This will be confusing to users of this class.



Ukdzka: StyleCop (.NET)

gﬁ-i FindPrimes.Program

i @ Max

Eusing System;

using System.Collections.Generic;
{uamq System.Ling:

using System.Text;

B namespace FindPrimes
{
B2 class Program
{
const int Max = 20000000;
static bool[] isPrime = new bool[Max]

B stactic void Main(string[] args)
{
// init
isPrime[0]) = false;
isPrime[1] = false;
for (imt i = 2; i < Max; i++)
{
isPrime[i] = true;
}

// start with 2, continue
for (int i = 0; i < Max; i++)
{

if (isPrime[i] == false)
continue;

// found a prime, unprime its

{
isPrime(j] = false;
}
}
// find k-th prime
int k = 4000, result = -1;

for (int i = 0; i < Max; i++)
{
if (isPrime(i])
{
if (-=k == 0)
{
result = i;
break;

}
}

Censole.Out.Writeline (Scring. Forms

for (int j = i+i; j < Max: j+4

[ StyleCop
] & o
Hide Pint  Options

Contents | lndex | Search |

= () StyleCop 4.3
=l () StyleCop 4.3 Rules
& @ Documentation Rules
# @ Layout Rules
= () Maintainabilty Rules
2 samg I

SA1401: FieldsMustBePriv,
2] SA1402: FileMayOnlyConte
(2] 541403 FileMayOnlyCont:
(2] S41404: CodeAnalysisSup
12] SA1405: DebughssenMust
SA1406: DebugFaiMusiPri
SA1407: ArithmeticE xpress|
$41408: ConditionalE xpres
2] 541409 Removelnneces
2] 541410 RemoveDelegate
= @ Naming Rules
[} : Ordering Rules
3 @ Readabllly Aules
# @ Spacing Rules
[2] Rule Suppressions

StyleCop 4.3

SA1400: difierMustB: lared
TypeName AccessModifierMustBeDeclared
Checkid SA1400
Category Maintainability Rules

Cause

The access modifier for a C# element has not been explicitly defined.
Rule Description

C# allows elements to be defined without an access modifier. Depending upon the type of element, C# will automatically assign an access
level to the element in this case.

This rule requires an access modifier to be explicitly defined for every element. This removes the need for the reader to make assumptions
about the code, improving the readability of the code.

How to Fix Violations
To fix a violation of this rule, add an access modifier to the declaration of the element.

@ Microsoft Corporation. All Rights Reserved.

e

Error List ~I'x
[0z [ 2 Wactiogs]) © 0 Messges
Description File Line Column  Project 2
T T e T R e T L et TR = =
& 5 SA1600: The method must have a documentation header. Program.cs 13 1 g
& 6 SA1633: The file has no header, the header Xml is invalid, or the header is not located at the top of the file. Program.cs 1 1
& 7 SAL503: The body of the if statement must be wrapped in opening and closing curly brackets. Program.cs 2 1
4 8 SA1515: Asingle-line comment must be preceded by a blank line or another single-line comment, or must be the first item in its scope. To ignore this error when commenting out a line of code, begin the Program.cs 35 1
comment with '////" rather than '//".
& 9 SA1513: Statements or elements wrapped in curly brackets must be followed by a blank line. Program.cs 48 1
5 10 SA1400: The class must have an access modifier. Program.cs 8 3§
& 11 SAL400: The field must have an access modifier. Program.cs 10 1
|12 SA14N0: The field must have an aceess modifier Praaram cs. 11 1 =

=, Error List [[5] Output |




Sonar

B\
sonhar

| Architecture & Design

|Comments l
Duplications
I Coding rules l @ Eni‘r tests
| Potential bugs I |Complexifyl

i




Ukdazka: Sonar

Lines of code

1,910
3,391 lines
10 files

Comments

38.9%

1,214 lines
0 commented LOCs

Complexity
4.5 /method
40.0 Iclass

44.0 sile
Total: 440

Code coverage

51.5%

51.5% line coverage

Classes

11

98 methods

Duplications

7.7%
262 lines
54 blocks
7 files

40
30
20
10

o
1 2 4 6 8

@® Methods O Classes

Test success

100.0%

0 failures
0 errors
73 tests
435 ms

10

12



Ukdazka: Sonar
I

Severity Rule
A\ Blocker 3 N M length exceeds maximum 3 m
2 Critical 14 1| 2 Class cyclomati exity exceed maximum 10 |
4 Major 254 I 2 NPath i maximum 4
¥ Minor 6 | & FunctionCallSignaturelndent 221 I
¥ |nfo 6 | a Vali i Privat 26 N »

4 |LinelL hMaxEx 4 Iy

1Y)

4 [53 CodeCoverage.Report 96 Clover 57 M
4 [53 CodeCoverage.TextUl 55  [@ Command 55
% 3 CodeCoverage 49 [ Node a
<4 [E3 CodeCoverage.Report. HTML 44 3 Uutil 39

< (3 (default) 3 [B HTML 39 ~

2 3 CodeCoverage.Report. HTML.Node 3 B CodeCoverage 3y



Sonar: Model udrziavatelnosti

‘SIG Pluginz
-

SIG Maintain. Model @ T
(A)nalysability — +

(C)hangeability  +

(S)tability . : A
(T)estability -



Sonar: Technical Debt
—

Technical Debt &

9 97 Duplication— Violations

sl Complexity

225'493 - overage
man S

No information available on design




Laver k metrikdm zdrojového kédu

Nemente kéd preto aby ste dosiahli lepsie Cisla,
mente ho preto aby bol lepsi
Meranie a metriky vds maju upozornit' na to, ze by
lepsi mal byt



Dynamické meranie programov

Metriky pre spustitelny kéd
Spotreba pamati a cyklov procesora (po riadkoch)
Doba odozvy, priepustnost, zat'az, ndvstevnost’
Miera sObeznosti procesov a vildken

Pocet chyb, zranitelnosti, otvorenych portov

... a priebeh tychto metrik v case!



Meranie programoyv

Robustnost, pamat, bezpecnost

Ndstroje od MS, HP, IBM (napr. Rational AppScan)
Vykonnost', optimalizacia

VS Profiler, Netbeans Profiler (DotTrace, JProfiler)
Ndvstevnost, zat'az, priepustnost’

Google Analytics, [IS / Apache monitorovanie



Ukdzka: Google Analytics
I

== Dashboard | Export v | =3 Email Advanced Segments:| Al Vists

L« Intelligence ==
8 Visitors Dashboard Oct 3, 2010 - Oct 3, 2011 ~
2, Traffic Sources

[J Content -
P Goals [ visits -] e = EIE)
6

[{ Custom Reporting

My Customizations
[{ customReports
Agvanced Segments
i intefigence Seta Site Usage

Emal

balode.. 146 visits MIINEN 73.29% Bounce Rate
glp&s:'ux" fosu bt . 199 Pageviews Leoas .. 00:00:57 Avg. Time on Site
(@) Conversion Universty wambbas, 1.36 Pagesnvisit LB R 43.84% % New Visits

@Conmnouuﬁnns
5 5

85 visitors
view report view report
Pages Pag % Pag
Imeial 131 65.83%
M Direct Traffic
81.00 (55.48%) 1 37 18.59%
M Referring Sites
65 00 (44 52%) Meia/ 14 7.04%
Imeiaannotation/ 9 4.52%
MeiaAnnotation/ 8 4.02%

view report view report



Google Analytics — ako na to?

Registrovat’ sa na Google
Liskat’ kl'0C pre svoju strdnku
Pridat’ jednoduchy JavaScript kéd ku stranke

Prehliadat’ statistiky



Co treba pridat’?

<script type="text/javascript">

var galsHost = (("https:" == document.location.protocol) 2 "https://ssl.” :
"hitp:/ /www.");

document.write(unescape("%3Cscript src="" + galsHost + "google-
analytics.com/ga.js' type="text/javascript'%3E%3C/script%3E"));

</script>

<script type="text/javascript">

try {

var pageTracker = _gat._getTracker("XXX-KLUC-XXX");
pageTracker._trackPageview();

} catch(err) {}

</script>



Odkazy

I
1 Magic behind the numbers
O http:/ /www.youtube.com /watch2v=fxAb6 wRqg

O http: / /www.slideshare.net /proofek /magic-behind-the-
numbers-software-metrics-in-practice

11 Software metrics and quality
O http: / /www.youtube.com /watch2v=KqDIDubS-OU
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(c) 2008 Focus Shift/OSNews/Thom Holwerda - http://www.osnews.com/comics



