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Relative Thresholds: Case Study to Incorporate Metrics in the Detection of Bad Smells

Context

m When should we refactor? e m—

m Visual inspection
m Too much time!

m Metric collection tools
m Automatic process

m Using these values in smell detection
m Thresholds helping to point out their presence

m Some research works but not included in most of
the current IDEs
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Context current solutions in IDEs

4

m Example: Eclipse 3.1 & Metrics 1.3.6 plug-in

& Preferences mEE
It_l,lpe filker test 'l Safe Ranges S

- Geheral .
At Here pou can zet the zafe range for each metric.
Ietric values outside these ranges result in warnings if warnings are enabled.

| Min | Max | Hink fow
Mormalized Distance packageFragment

Mumber of Claszes compilationU nit
Specialization |ndex type
Instability packageFragment

-Help
Ingtall /U pdate Metric | Level

-Java Mumber of Static Methods type

Total Lines of Code compilationl nit
Afferent Coupling packageFragment

__ |

-Metrics Preferences

#ML Export

Mumber of Attributes

type

- Plug-in Development MHumber of Packages packageFragmentR oot

- Run/Debug Method Lines of Code method

Team ‘Weighted methods per Class upe I
Mumber of Overridden Methods | type
Mumnber of Static Attributes tupe
Mested Block Depth method 5.0 | uze Extract-method to split the: method up
Mumber of Methods type
Lack of Cohesion of Method: | type
MecCabe Cyclomatic Complexity | method 10.0 | uge Extract-method to split the method up
Mumber of Parameters method 5.0 | Move invoked method or pass an object
Abstractness packageFragment
Mumber of Interfaces compilationl nit
Efferent Coupling packageFragment \
Mumber of Children tupe /
Depth of Inheritance Tree type

~

Fiestare Defaultsl Apply |

o |
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Context current solutions in IDEs

m Example: Refactorlt

x

E Press F1 for help

Profile

[RET= =clefault= Save As.. | Open...

hletrics ~Description

Bumber of Parameters (MNP ;I Weighted Methods per Class (WMC):
[+] Total Lines of Code (LOC)

E-[w] Ohject Orientad

¥ shstracthess () Thiz calculates the sum of cyclomatic complexity of
— [ Afferent Coupling (Ca) (slow) methods for a class.

— ] Diepth in Tree (DIT)

— WIEfferent Coupling (Ce) The preferred threshaold values apply for a class.

— [ Instahility (| = Ce J{Ca + Ca)) (slow)
— ¥ Murmber of Abstract Types (MOTa)
— ] Murmber of Children in Tree (MOC)
— [ Murmber of Concrete Types (MOTc)
— | Murmber of Exported Types (MOTe)
— [ Mumber of Types (MOT)
— W Response for Class (RFC)
— [ WWeighted Methods per Class QMMC)
=[] Guality Metrics

=

|—|:| Cyclic Dependencies (CYC)
Ok I Cancel | Help |
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Relative Thresholds: Case Study to Incorporate Metrics in the Detection of Bad Smells

State of the Art

Establishing Software Metrics [French, 1999]
m Method to define relative thresholds
m Neither working in refactoring nor bad smells

m Bad Smells Taxonomy [Mantyla, 2003]
m Metrics suggest bad smells
m Absolute values

m Flaw Detection [Marinescu, 2002]
m Using metrics
m Absolute and relative filters

m SOUL [Mufioz, 2003]

m Logic predicates: metrics and heuristics
m Generic thresholds
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Previous Wor Support Based on Frameworks [QAOOSE’05]

Code Core Extension
’ - [

Transformati 7 ~ L
/ mcn
Metricvisitor 4-'— MetricProfile ‘ \
‘ | n—\r') I
l MetricStrategy \
= mcl/

| kesult "
MetricResult — Metric 1
Metric 2
Instances of MOON O . ®
Metamodel Metric n

Interpretation l
Refactorings
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Core Extension

MetricProfile

Y
.
e,
.
L}

DIT#Depth Inheritance Tree#Chidamber and Kemerer# 1994#0.0#3.0;
NOTa#Number Of Abstract Types#0.0#2.0 «—
NOTc#Number Of Concrete Types#0.0#7.0 ¢— Thresholds

NOT#Number Of Types#0.0#10.0 4— (Generic?)
Abs#Abstractness#0.0#0.5 <

July, 3rd, 2006 8
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Outlined Problem SZ;

m Should we use generic or relative
product thresholds to detect bad smells?

m And then... refactor the code

ngtwar .\_‘I?roduct Pre-defined Metric Configuration

Bad Smell
Definition and
Collecting metrics Detection Solution 1

—
Collecting metrics Bad Smell Solution 2
Definition and
| Detection

Calculated Metric Configuration

Refactoring

Software Product
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Case Study

Phase 1: Comparison between products

m Phase 1. Comparison between products

m Six software products — stable - medium size
m jfreechart-1.0.0.pre2 (629 classes)

jhotdraw-6.0b1 (496 classes)

struts-1.2.8 (273 classes)

jcoverage-1.0.5 (90 classes)

easymock-1.0.5 (47 classes)

m junit-3.8.1 (46 classes)

m Collecting metrics over different features:
m NOF number of fields

NOM number of methods

WMC cyclomatic complexity

LCOM lack of cohesion of methods

DIT depth in the inheritance tree

NSC number of children

SIX specialization index

NORM number of overridden methods
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Case Study

Phase 1: Comparison between products

NOF MO WM LCOM DIT NS Sl MORM
11 Mean JF reeChart 1.0.0-pre2 2,40 10,08 22,93 0,21 2,55 0,36 0,16 0, 69
Bounded mean {15%) 1,41 7,45 16,87 0,17 2,47 0,04 0,08 0, 46
Q3 3,00 11,00 25,00 0,50 3,00 0,00 0,14 1,00
Q2 Median 1,00 5,00 8,00 0,00 3,00 0,00 0,00 0,00
. ReSL”tS al 0,00 3,00 6,00 0,00 2,00 0,00 0,00 0,00
Standard Deviation 5,05 15,01 38,82 0,32 1,14 1,48 0,37 1,23
Minimurm 0,00 0,00 0,00 0,00 1,00 0,00 0,00 0,00
Maxirnurm 48,00 166,00 490,00 1,00 7,00 16,00 3,20 9,00
[ woF [ mom [ wmc [ Lcom [ DIT [ HNSC | sk [ HORM |
Mean Junit-3.8,1 247 813 16,70 0,21 2,70 0,28 018 0,35
Bounded mean (15%) 1,50 8,53 12,33 0,18 2,58 0,15 0,09 0,28
Q3 2,00 9,75 15,75 0,50 3,75 0,00 0,12 1,00
Q2 Median 1,00 4,50 8,00 0,00 2,00 0,00 0,00 0,00
Q1 0,00 2,00 4,00 0,00 1,00 0,00 0,00 0,00
Standard Deviation 3,59 10,35 20,42 0,33 1,34 0,732 0,45 0, 60
Minimurm 0,00 0,00 1,00 0,00 1,00 0,00 0,00 0,00
Maximurm 18,00 £2,00 106,00 0,91 £,00 3,00 2,00 3,00
[ wWoF [ mom [ wmc [ Lcom [ O [ Wec | s [ HORM |
Mean Jeoverage-1.0.5 1,49 4,35 9,56 0,24 1,78 0,39 0,81 0,28
Bounded mean {15%) 1,23 3,70 817 0,20 1,62 0,19 0,10 0,21
Q3 2,00 5,00 14,00 0,50 2,00 0,00 0,00 0,0
Q2 Median 1,00 3,00 5,00 0,00 1,00 0,00 0,00 0,00
Q1 0,00 2,00 3,00 0,00 1,00 0,00 0,00 0,00
Standard Deviation 1,87 4 4F 8,59 0,34 1,05 0,96 0,37 0,52
Minirriurn 0,00 0,00 1,00 0,00 1,00 0,00 0,00 0,00
Maxirnurn 7,00 25,00 46,00 1,00 5,00 4,00 1,67 2,00
[ mWoF [ mom | wmc [ Lcom [ DT [ MNeC [ S | MNORM |
Mean easymock-2.0 1,41 5,83 12,54 0,15 1,24 0,09 0,12 0,33
Bounded mean (15%) 1,24 4,13 8,32 a,11 1,08 0,00 0,02 0,16
Q2 2,00 5,00 13,50 0,33 1,00 0,00 0,00 0,00
Q2 Median 1,00 3,00 3,50 0,00 1,00 0,00 0,00 0,00
Q@ 1,00 3,00 3,00 0,00 1,00 0,00 0,00 0,00
Standard Deviation 1,34 7.51 19,25 0,24 0.67 0,46 0,41 0,73
Minimurm 0,00 0,00 0,00 0,00 1,00 0,00 0,00 0,00
Maxirnurm 6,00 38,00 105,00 0,85 4,00 3,00 2,00 3,00
[ WwoF [ mom [ wmc [ Lcom [ DIT [ HNSC | sk [ HORM |
Mean struts-1.2.8 2,91 8,60 18,84 0,28 2,59 0,46 0,51 0, 96
Bounded mean {15%:) 2,09 8,66 13,21 0,25 2,45 0,24 0,33 0,67
Q3 4,00 11,00 22,00 0,67 4,00 1,00 0,60 1,00
Q2 Median 2,00 4,00 8,00 0,00 2,00 0,00 0,00 0,00
Q1 0,00 2,00 3,00 0,00 1,00 0,00 0,00 0,00
Standard Deviation 4,56 11,02 29,13 0,36 1,48 1,13 0,95 2,04
Minirriurn 0,00 0,00 0,00 0,00 1,00 0,00 0,00 0,00
Maximurm 40,00 82,00 260,00 0,93 7,00 10,00 5,00 78,00
[ woF [ mwWom [ wmc [ tcom [ o [ Nsc | sk [ mORM |
Mean JHotDrawelh 1 1,40 9,51 13,36 0,16 2,34 0,57 0,31 0,73
Bounded mean {15%) 1,09 7,73 10,31 1,11 3,68 0,07 0,16 0,33
Q3 2,00 11,00 14,00 0,00 4,00 0,00 0,32 1,00
Q2 Median 1,00 7,00 8,00 0,00 3,00 0,00 0,00 0,00
Q1 0,00 4,00 5,00 0,00 2,00 0,00 0,00 0,00
Standard Deviation 1,86 10,40 16,76 0,30 1,49 3.54 0.74 1,70 1 1
Minimurn 0,00 0,00 0,00 0,00 1,00 0,00 0,00 0,00

M aximum 19.00 a0 oo 188 00 1 a0 =il 7100 800 19 00
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Partial Conclusions

Phase 1: Comparison between products

“ m Example: WMC

m box plot removing “whiskers”
m different values between distributions

a0 + Q1
=—de— ()2 Median
=l Iean
L T P ® (3
22,88
K e
20 -1 HpR- - -
A1E,84
= 15,70
16 4---fihh L, e = .
frameworks 2 \+ }/
1254
. . LS Sl v . RN \" T = == ——
libraries il | 8,00 & e
[ } _.5_'99__..__._/
. M~ 350
testing frameworks NN I :‘
D T T T
Jfreechart ihotdran struts jcoverage easymock Junit
Software
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Relative Thresholds: Case Study to Incorporate Metrics in the Detection of Bad Smells
Partial Conclusions

Phase 1: Comparison between products

13 = [Initial observations and conclusions
m Distributions are not symmetrical with positive asymmetry
m Certain correlation of some metrics with size product

m Dispersed data
m Differences between minimum and maximum values are large
m Very different between products

m Kind of product does not determine distribution size
m Question

m Does absence of generic thresholds generate large metric changes between
versions?

vi v? V3 v4

July, 3rd, 2006 13
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Case Study

Phase 2: Metric evolution between versions
14

m Phase 2: Metric evolution between versions

m Taking different versions of three products collecting the same metrics
m along several years, even duplicating the number of classes from initial versions

JFreeChart
£

B jfreechart-1.0.1 (691 classes, 2006-01-27)

B jfreechart-1.0.0-pre2 (629 classes, 2005-03-10)

B jfreechart-0.9.21 (570 classes, 2004-09-10)

B jfreechart-0.9.7 (492 classes, 2003-04-17)

B jfreechart-0.9.4 (326 classes, 2002-10-18)
JHotDraw

B jhotdraw-6.0bl (497 classes, 2004-02-01)
B jhotdraw-5.4b2 (478 classes, 2004-01-31)
B jhotdraw-5.3 (208 classes, 2002-01-20)
B jhotdraw-5.2 (149 classes, 2001-02-18)

JUoor

B junit-3.8.1 (47 classes)
B junit-3.2 (32 classes)
B junit-2.1 (19 classes)

July, 3rd, 2006 14
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Case Study

Phase 2: Metric evolution between versio

MiF = Y C LCOM oIT == Sl¥ MR
15 Mean jreechart-1.0.1 222 g 04 22 42 EE 2,53 0,33 016 0,69
Bounded mean (15% 127 7,27 15,25 015 2,45 0,03 0,09 0,48
@3 2,00 11 00 23,00 0,40 3,00 0,00 017 1,00
@12 Median 1,00 5,00 9,00 0,00 3,00 0,00 0,00 0,00
N Res u |tS =] 0,00 4,00 7.00 0,00 2,00 0,00 0,00 0,00
Standard Devistion 4 36 1518 39,39 03 1,12 1,41 035 118
Minimum 0,00 0,00 0,00 0,00 1,00 0,00 0,00 0,00
J F Ch t Maimum 46,00 173,00 513,00 1,00 7,00 14 00 333 &,00
N ree ar [ moF T mom wWc [ LCOM DIT T =T MR
Mean jfreeChart-1.0 O-pre2 240 10,08 22,98 021 2,55 0,36 016 0,59
Bounded mean (15%) 1,41 7 .45 15,57 017 2,47 0,04 0,08 045
@3 3,00 11,00 25,00 0,50 3,00 0,00 014 1,00
@12 Median 1,00 5,00 9,00 0,00 3,00 0,00 0,00 0,00
el 0,00 3,00 £,00 0,00 2,00 0,00 0,00 0,00
Standard Devistion 505 15 01 35,52 0,32 1,14 1,48 037 123
Minimum 0,00 0,00 0,00 0,00 1,00 0,00 0,00 0,00
Maimum 48,00 166 00 490,00 1,00 7,00 16,00 320 9,00
[ moF | mom wme | LCOM DIT e T MORM
Mean jreechart-0.9.21 236 9,99 22 47 021 2,52 0,36 016 066
Bounded mean (15%) 1,41 733 15,44 017 2,45 0,05 0,08 044
@3 2,00 1275 26,00 0,50 3,00 0,00 016 1,00
@12 Median 1,00 500 9,00 0,00 3,00 0,00 0,00 0,00
& 0,00 3,00 £,00 0,00 2,00 0,00 0,00 0,00
Standard Devistion 403 15 20 38 56 0,32 1,12 1,47 037 120
Minimum 0,00 0,00 0,00 0,00 1,00 0,00 0,00 0,00
Maimum 47 00 155,00 473,00 0,96 7.00 16,00 300 &,00
[ moF | mo WG | LCOmM DIT MEC | SIK MORM
Mean jreechart-0.9.7 214 7.03 15 53 0,20 3,21 0.3 017 0,49
Bounded mean (15%) 122 5 0 11,08 015 3,07 0,04 0,07 0,28
@3 2,00 9,00 19,00 0,50 4,00 0,00 0,09 1,00
@12 Median 0,00 3,00 £,00 0,00 3,00 0,00 0,00 0,00
& 0,00 1,00 3,00 0,00 2,00 0,00 0,00 0,00
Standard Devistion 455 10 B5 24 45 0,32 1,97 1,34 044 102
Minimum 0,00 0,00 0,00 0,00 1,00 0,00 0,00 0,00
Maimum 39,00 &7 ,00 205,00 1,00 7.00 15,00 300 7,00
[ moF | oM WM C LCOM DIT MSC | Si MORM
Mean jreechart-0.9.4 2 54 7.7 18,00 0,26 3,02 0,40 027 061
Bounded mean (15%) 1,71 £ 13 13,51 022 2,85 0,08 0,11 0,32
@3 3,00 11 00 24,00 0,52 4,00 0,00 016 1,00
@12 Median 1,00 4 00 &,00 0,00 3,00 0,00 0,00 0,00
& 0,00 1,00 3,00 0,00 1,00 0,00 0,00 0,00
Standard Devistion 487 9,70 2511 0,35 1,95 1,49 070 134
Minimum 0,00 0,00 1,00 0,00 1,00 0,00 0,00 0,00
Maimum 39,00 B0,00 195,00 1,00 7.00 16,00 £,00 &,00
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Case Study

Phase 2: Metric evolution between versions

16 MOF MO e LCOM DIT MSC I MORM
Mean JHotDrawEh 1 1,40 9,51 13,36 0,16 2,84 0.57 0,31 0.73
Bounded mean (15%) 1,09 7.72 10,31 0,11 2 B8 0,07 0,18 0,38
@3 2,00 11,00 14,00 0,00 4,00 0,00 0,32 1,00

B Resu |tS Q2 Median 1,00 7,00 3,00 0.00 3,00 0.00 0,00 0,00
Q1 0,00 4,00 5,00 0,00 2,00 0,00 0,00 0,00
Standard Deviation 1,86 10,40 16,76 0,30 1,49 3,84 0,74 1,70

O J HOtD raW Minimurm 0,00 0,00 0,00 0,00 1,00 0,00 0,00 0,00
W axirnurm 18,00 80,00 158,00 1,50 3,00 71,00 8,00 19,00
[ WOF | WOM [ WWC | LCOM |  DIT | MNSC | S | NORM |
W ean jhotdrawsdbi 1,41 3,67 13,89 0,16 2,80 0,58 0,32 0,73
Bounded rmean (15%) 1,12 7,85 10,30 0,11 2,75 0,08 a17 0,39
Q3 2,00 11,00 15,00 0,00 4,00 0,00 0,33 1,00
Q2 Median 1,00 7,00 .00 0,00 3,00 0,00 @00 0,00
Q@1 1,00 4,00 & 00 0,00 2,00 0,00 @00 0,00
Standard Deviation 1,81 10,33 16,38 0,30 1,48 3,89 0,75 1,71
W inirnurm @,00 a, 00 0,00 0,00 1,00 0,00 a,00 0,00
W axirnum 16,00 82,00 148,00 1,50 8,00 71,00 8,00 19,00
[ moF | mowm [ wwc [ Lecom [ o | mMsc | s | MORM
W ean jhotdrsws3 1,83 3,12 15,51 0,27 2,65 0,36 0,51 1,21
Bounded mean (15%) 1, 46 7.07 11,60 0,23 2,43 0,20 0,41 0,97
@3 3,00 10,00 18,00 0,63 3,00 0,00 0,75 2,00
Q2 Median 1,50 B, 50 12,50 0,00 1,00 0,00 0,00 0,00
Q1 0,00 3,00 4,75 0,00 2,00 0,00 0,00 0,00
Standard Deviation 2,38 10,87 20,54 0,35 1,BB 3,53 0,68 1,66
Minirnur a, 00 0,00 1,00 0,00 1,00 0,00 0,00 0,00
M axirmum 17.00 72,00 148,00 1,50 8,00 40,00 3,00 12.00
[ MWOF | ®WOM [ WwWC ] LcOM |  DIT | MNSC | Si¥ | NORM |
M ean jhotdraws2 1,83 8,30 13,53 0,26 2,81 0,68 0,58 1,28
Bounded mean (15%) 1,52 B,37 10,25 0,23 2,60 0,24 0,48 1,06
@3 3,00 10,00 15,25 0,60 3,00 0,00 1,00 2,00
Q2 Median 1,00 5,00 8,00 0,00 2,00 0,00 0,28 1,00
Q1 a,00 3,00 4,00 0,00 2,00 0,00 a,00 0,00
Standard Deviation 2,19 3,52 16,34 0,33 1,70 1,81 0,66 1,69
Minirmiurn 0,00 0,00 1,00 0,00 1,00 0,00 0,00 0,00
W axirmum 14,00 &1,00 108,00 1,50 g,00 12,00 3,11 12,00

July, 3rd, 2006 16



elative Thresholds: Case Study to Incorporate Metrics in the Detection of Bad Smells

Case Study

Phase 2: Metric evolution between versions
17

m Results
m JUnit

M ean Junit 3.8.1
Bounded mean {15%:)
213

212 Median

21

Standard Deviation

hd iR e

I & irmurm

Mean Junit 3.2
Bounded mean {15%)
3

212 Median

21

Standard Deviation

hd iR e

I & irmurm

M ean Junit 2.1
Bounded mean {15%)
3

212 Median

21

Standard Deviation

W inimurm

I & irmurm

MOF MO WM LCOM oIT MEC SI¥ MO RM
217 313 15,70 02 270 0,283 0,18 0,35
1,50 B.53 12,33 0,183 2,58 015 0,08 0,28
2,00 8,75 15,75 0,50 3,75 0,00 0,12 1,00
1,00 4 &0 8,00 0,00 2.00 0,00 0,00 0,00
0,00 2.00 4,00 0,00 1,00 0,00 0,00 0,00
3,59 10,35 20,42 0,33 1,84 072 0,45 0,60
0,00 0,00 1,00 0,00 1,00 0,00 0,00 0,00
18,00 52,00 106,00 0,91 5,00 3.00 2,00 3,00
MOF Mom | wimc | Lcom | DIT NES Sl | mORM
272 784 1475 0,25 2 A 019 0,13 0,34
1,63 5, 95 11,29 0,22 243 0,04 0,08 0,25
3,00 11,00 18,50 0,50 3,50 0,00 014 1,00
1,00 3,50 5,60 0,00 2,00 0,00 0,00 0,00
0,00 2.00 2.00 0,00 1,00 0,00 0,00 0,00
4,85 11,65 21,05 0,34 1,83 0654 0,24 0,65
0,00 0,00 1,00 0,00 1,00 0,00 0,00 0,00
20,00 0,00 103,00 0,82 5,00 3.00 0,75 3,00
[ woF [ wom | wec | Lcom | DT NSO Sl | NORM
2,16 311 14,05 FE 253 032 0,31 0,58
1,35 7.18 12,41 0,19 2 41 0183 017 0,47
2,00 8,50 18,00 0,50 3,00 0,00 0,26 1,00
1,00 4,00 5,00 0,00 2,00 0,00 0,00 0,00
0,00 4,00 4,00 0,00 1,00 0,00 0,00 0,00
4,05 852 15,30 0.3 1 81 032 0,70 0,84
0,00 1,00 1,00 0,00 1,00 0,00 0,00 0,00
18,00 31,00 5,00 0,59 5,00 3,00 3.00 3.00
July, 3rd, 2006 17
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Case Study

Phase 2: Metric evolution between versions

= Example: Evolution in JFreeChart during 4 years

JFreeChart Evolution

2500
2000 @ MOF
] | MOk
15,00 M WML
oLCOmM
m DT
10,00 g e
m SlE
A 00 a MORM
0,00 L : L—\ : —I—l_l_\ : —I—l_l_\ : —I:—I:I_

hWean jfreechart-  Mean freecharn- Mean [freechart-  Mean JFreeChart-  Mean jfreechart-
0.9.4 0.3.7 0.9.21 1.0.0-pre2 1.0.1
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Relative Thresholds: Case Study to Incorporate Metrics in the Detection of Bad Smells
Partial Conclusions

Phase 2: Metric evolution between versions

m For each product, its relative threshold is stable
between versions

m Thresholds should be defined depending on the
product

m can be fixed between stable versions
m Problem: How can we fix thresholds in first versions?

m estimation from similar products (functionality,
size, ...)

July, 3rd, 2006 19
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Applying Relative Product Thresholds

m Many bad smells are defined as
m “high” or “low” values (of metrics)

m Based on previous definition:

m high and low values could be identified as outliers in
distributions

ldeal Situation

l—{ L m
-G0 =40 =20 u] 20 40 B0 an 100 120
-~y - -
~ WMCJFreeChart
~y -
~ -
. . X Z,
. ' L1}
» '4 "%
- ~
’ T T .y ﬁ T T T 1
o 00 u] 100 20 —y, 300 400 s00 BO0
\ \
_y, -
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Applying Relative Product Thresholds

T —
21

= Example

m Lazy Class
m 'Classes are not doing enough...”

m Used criterion:
m NOF <= Q1,5 AND NOM <= Q1yoy AND WMC <= Q1yyyc

m Large Class
m "Classes too large...”

m Used criterion:
= NOF >= Q3,0 AND NOM >= Q3o AND WMC >= Q3mc

July, 3rd, 2006 21
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Applying Relative Product Thresholds

T —
22

m For example:

m "What happens if we apply same criteria used with Junit on
JFreechart?”

m Number of suspicious classes is very different

m |Lazy Class
m 63 suspicious classes
m Qlyor=0, Ql\om=2, Q1lyymc=4, with JUnit values
m 97 suspicious classes
B Qlyor=0, Qlyom=3, Qlyymc=6, with JFreeChart new calculated value

m Large Class
m 148 suspicious classes
m Q3n\or=2, Q3\om=9.75, Q3ymc=15,75, with JUnit values
m 108 suspicious classes
m Q3\or=3, Q3\om=11, Q3ymc=25, with JFreeChart new calculated values
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Conclusions

m Use of generic thresholds with metric collection
= Not the best solution to detect bad smells

= We give an approach using relative thresholds in
bad smell detection
m has been pointed their suitability

m intended process

m iteratively calculate metrics, detect bad smells, correct through
refactorings, recalculate metrics and check outliers

m absence (small number) of bad smells stops the process
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Proposal and Future Work

m Relative product thresholds should be integrated in our
current proposal of bad smell detection
m Step towards tools that support metric collection and bad smells

Bad Smell
Definition and

Collecting Detection
metrics

‘} Calculated Metric Configuration
SoftWare roduct

= Need of more examples:
m What happens with other languages?

m What happens with other kind of products?
m Does programmer experience, background, culture, ... have any effect?

Refactoring
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