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[ToooTikoTOLNON
Texvikou
XpEouLC

e TX o€ eminedo KwdLka
(Source Code Debt)

e TX oe eninedo oxediaong
(Design Debt)




Texviko Xpeocg g Emnimedo Kwdika

Plug-ins:

.
sonarqube\\ e iCode CNES

e SonarQube C ++



Texviko Xpeoc e Emnimedo Y xedlaong

OPLOPOG OXEDLACTIKWY TPOBANUATWY
avayvwpLlon oTOLXELWYV TIOL UTIOPEPOLV
EKTIUNON XpOVoUL ETIALONG
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> XeOLa0TIKA TIPOBANMUATA KAl HETPLKES

e cyclomatic complexity (CC)
TIOAUTIAOKQ QVTLKELPEVA

(complex artifacts) ,\\Aod“\es e coupling between files (CBF)
uriepBoALkd ouvdedepgva avnKs[pquM

(over-coupled artifacts)

ueyaAa QVTIKELPEVa Files/Modules ~ e lines of code (LOC)
(Large artifacts) e |ack of cohesion of
procedures (LCOP)
rOCedU/'e
S

e l|ack of cohesion of lines
(LCOL)



Ektipnon xpovou eniAvong

Extract Procedures Extract File / Modules

MetalWalls: T

84 Extract Procedures

5 Extract File / Modules

D Princpal for Exract Fracediae O Pricpal fo St Mo

CO2Capture: -] .

47 Extract Procedures .

6 Extract File / Modules % " -




> UvOeon anoteAEouATWY

TDDprincipar = (occurencesmng procedure T OCCUTENCES omplox pmceduce) * 6.56

+ (OCCH?"E?ICESMTQE file/module T OCCUTENCES yporcouple fi!ezmodule)

*9.59



ATIOTIANPWN
Texvikou
X p é 0 U q e Extract Procedure

e Extract File / Module




Extract Procedure

SRP Extract Method Identification (SEMI)

INTEGER 1,J,K,ID

INTEGER I,K

1= J+K IF (K>0) THEN

K= K+1 = [¥2

CALL PRINT(1,J,K) K= K+1

DO ID=1, 10 K, |
PRINT_NAME(ID)

ENDDO ENDIF
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Extract File / Module

INTEGER 1,J,K,ID

REST(I,J,K)
1= J+K
K= K+1
CALL PRINT(1,J,K)

ADD_ID(ID)
ID=ID+1

PRINT_ID(ID)
DO ID=1, 10
PRINT_NAME(ID)
ENDDO
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ETtidpaon
BeATloTOTIOLNOE WY
Amodoonc Kat
dopntoTNTAC OTO
TeXVIKO XpeOQC

Mola eival n emidpaon

e OTa avadlapgoppwueva PePN
TOUL TInyaiov Kwolka

e (OTA VEQ PEPN TOL TINyAiov
KwoLKa
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Etcaywyn

1 Anddoon - StarPU

1 dopntoTNTa - SkePU

\_ /
hd

? Yuvtnpnowpotnta-TD
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E€etalopeva epya

Project Tool Provider

1 | CO2Capture SkePU CERTH

2 | ParseC SkePU LIU

3 | Metalwalls SkePU CNRS

StarPU

4 | Pastix StarPU INRIA

5 | QR-mumps StarPU JULICH
6 | Rodinia StarPU LIU

14



> UVOAO dedOPEVWV

o Filename
e Used Tool for Optimization (SkePU or StarPU)
« File Type (NEW, REW

e TD Principal Proxy
e 1ID Interest Proxy

Number of Code Smells

Number of Functions
Complexity

Lines of Code
Comments Ratio
Fan-Out

Lack of Cohesion of Line

15



Entidpaon oto TX tou aAAaypevou Kwolka

Optimization | TD Mean | t-value | sig.

SkePU TD Principal | 19.8% | 2.591 | 0.014
TD Interest 2.8% |0.989 | 0.336

StarPU TD Principal | 16.6% | 3.256 | 0.001
TD Interest -5.2% | -2.397 | 0.019

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

SkePU StarPU

TD Principal  TD Interest TD Principal  TD Interest

H Positive M Negative 16



Entidpaon oto TX TOu vEOL KWdLKA

Optimization | TD Mean t-value | sig.

SkePU TD Principal | 34.7% | 2.466 | 0.018
TD Interest 103.7% | 3.229 | 0.003

StarPU TD Principal | 35.0% | 3.403 | 0.001
TD Interest 31.6% | 2.030 | 0.047

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

SkePU StarPU

TD Principal TD Interest TD Principal TD Interest

M Positive M Negative 17



2 LUTIEPACUATA

SkePU  StarPU

Agv BAATITEL TN cLVTNPNOLUOTNTA daiveTal OTL €XEL apvnTLKN eMidpaon
OTn CLVTNPNOLUOTNTA TOU KWOLKA TIOL
exel ahAaxtel
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Avarntuén
EpyaAeiov

[la TNV avaAvon Epywyv

e Fortran
o C
o C++




E€aptnoeilc EpyaAeiov

sonarqQu be\\\ SonarQube C ++
Maven
@ python’
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Kuplo tapabupo

- o x @

O Exa2pro O Exa2pro

Projects Add New Setungs

Projects Add New Setiings.

Add new project

Projects
ar_mumps.1.2 Project Name:
Projet Dk
1891 1074 I b
Lines of Code Technical Debt Select Folder X
| save
Lookn: [ ar_mumps-1.2 ~| (@) (8] [=] Bl
metatwalls e
(=1 ] makoincs
2768 51n ] examples (3 src
Lines of Cods  Technical Det Clincluge  Jtest
=1
Folder game: [uments\VieBeansProjectsierampi2 of_mumps'ey_mumps-12
pastix — S =
Fils of Type: -
62523 50.00
Lnesafcode Tecmcuten || o
- o x - o ®
Projects Add New. Setungs. Project Add Wew || Seuings
Forlran 90 ® Fortran 77
Settngs
Descrgtion Descripticn =
Sonar Qube URL: nip Mocainost 9000 (R avor oz when parwng 3 b iy and s wesaiy (B, ==, . ) are forwien o reaie (REAL, DOUSLE
PRECHION, COLPLEN
KCode Path: adsucodeicode ere Tima required  [10min Tina required [9min
= ——— Descrigtion
Sonar Qube Pat: CWsers oS Downloads\sonarqude W¥ariabias rve to b e iied Safore by seed Whes 3 variabe s eed, the sgacithen 3 which are aves msdiied thae sheid ba
bt chackend i it n itislized o o st ther 2 v
Change rule effort tme: | Change Time required  [7rmin Tine required  [7min
Descrigtion Description
i Focbilar, 1o ool o seciiiion wde i loop. Fvary daclared variabls dold o ek
save
Time required  [7roin Time required  [8erin
Descrigton Description
FOEALLOCATE Evywoed Soond, Cole CNEE chacks hat the bayweed =] | [ toon, SLEED, WATT snd PATSE insirerions e frhoblin
F-ALLOCATE" i atos frund an dhecks that they arerative 1o the same ressssce. |~
Tiee required | 10min Time required [10min = 22
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Eumelpika
AmoteAeopata
ATIOTIANPWHNG

Texvikou Xpeouc

>Ta Epya:

CO2Capture v.1
CO2Capture v.2
W EEWEIR
LQCD
KKRnano

25



Evowpatwpeva Refactorings

Project Extract Procedure Extract File / Module
CO:2Capture v.1 25/25 1/1
CO:Capture v.2 36/39 6/6
MetalWalls 61/79 2/5
LQCD 0/1

KKRnano 0/7 1/1
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AANayec og petpilkec Kat TD Interest

Project CC LCOL LOC CBF LCOP TD Interest
CO,Capture-1 -10.3 -60.9 0.5 0.0 0.0 -19.0
CO,Capture-2 -38.0 -80.7 -10.4 -5.3 -26.1 -21.9

MetalWalls -16.0 -71.4 0.4 2.0 -75.0 -31.5
LQCD 9.1 -11.0 48.8 -7.1 -10.0 0.5
KKRnano 0.0 -7.2 -4.6 10.0 -0.1 -4.9

27



AANQYEC OE XPOVO EKTEAEONC

28



MoooTtikotroinon TX ATToTTANpWHA TX

O =

TD Principal

[SEMI] [Agglomerative Clustering]

onects | asaew ][ sotuma

QO Exa2pro

3)

nnnnnnnnnnnnnnnnnnnn

metawats

Lnes o Code Technical Debt

AtrotrAnpwun TX

4)

[SEMI] [Agglomerative Clustering]
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MLKPOG apLlBPoOg Epywv

4 alo\oynon anomAnpwyn
6 enidpaon BeATIOTOMOLNOE WV

30



MEAANOVTLKEC
ETteKTAOCELC

MNeplocotepa Epya

AvAnTuEn eTUTTAEWV AELTOUPYLWV
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