Impact of Opportunistic Reuse
Practices to Technical Debt

Rafael Capilla, Tommi Mikkonen , Carlos Carrillo
Francesca Arcelli Fontana, llaria Pigazzini, Valentina Lenarduzzi

2021 IEEE/ACM International Conference on Technical Debt (TechDebt)

e AaE =i N S



Opportunistic Reuse

B A ER)

* GitHub, Bitbucket, Gitlab7s & D 3

1, HIMERIBHE

) CEA
Dz

*HMRAY - -

RSN C TERICHERD H 5178 2 EIRT 2

FTELURT B

_m%ﬂﬂ/# v BT BN R




db B3
5 P AN

s HITNBEDHEE ICE

HERO—2I,H— K

Z
N—F 8O HE—2> FOBABCEEY R T L~

DI EI B 5

« T, R T LRV B A

EINL TWLW3

TlE <, A A

« 7 b T M&/\E’J %Eﬂ’rlJ 1952 &g, D%L%TMEET

B EXTDZHFHKT 5 A

BEMEA B 2 A TDIZH 1T BH%L

7B R ORZZE .:J_E_l/f—ﬁﬁ (7% L




- 70— F

« HHY

*&AE’]EW"J} b7
%@%hzé %%ET%

77 A—=TF
SonarQube[l] & Arcan[9] Y — /LA EHL T, 3BED 77
Jhr— 3> Da— R 7 —%F7 7 F v DBEELEE

+

[1] https://docs.sonargube.org/latest/user-guide/metric-definitions/
[9] F. Arcelli Fontana, I. Pigazzini, R. Roveda, D. A. Tamburri, M. Zanoni, and E. D. Nitto, “Arcan: A tool for architectural smells detection,
" in Int’l Conf. Software Architecture (ICSA), 2017, pp. 282—-285. 4



https://docs.sonarqube.org/latest/user-guide/metric-definitions/

l)—ﬁ—_

RQ1 : BB F)

F I T RXF 3

1SNV ER—% Y FOHEEICEWT, &1

BRI RE 2

RQ2 : FH))

IAREREEZHREL-E, I—FT7 v Mi&

DEHICHEEZITDHH?

RQ3: F—7 YV —RY 7 h7xzT7OBFRBICLE-T,
V=TI F ¥ %%Lit IOICEEZEZITHAN?




95945707 b

il

BikeApp © © * ¥ N U v FIRAKF(UPM)T2020%F2H
~SHRICMTTHEINI-BEEL V2L AT A

TEAMMATES 4 - *© - 40 F—L7O0Y 7 MIH
T2, 05 W VEETH I Z2EE T 27-ODER O F
oA — )b

Kurki5 * + * BEICSINL TV AH¥EDEE HEEDE
FEDERE, g% & DIFRERET 2720 ICB BRI
YEZ1TOWeb 7 7 ) — 3 v~




7__\\_ Q @J’lX7< t 67\75%

(1).3 20707 MZDULT SonarQube 8.5 2317 L,
WITHIBELEE code smell PRIBE D N E

rcan Z#{E-> T, 7T —F% 77 F ¥ BEIBE (ADI) 251 E&E
— X% 77 F v Dsmell 1%

FLIRT DT DFTEEREE 4 DD VU RY b ) TRER.
MREMEDHNL, BED D L2ANFHTEHEL .




AS - - — T 7 F ¥ smell
,/\éﬁ%;:tj ADI - + - 7—F T 7 F v BEEK
JJ I A~ q(ADI) -+ - - ADIDTEZE1L
Table 1

TD cost

TD ratio = RESULTS FROM SONARQUBE AND ARCAN BEFORE REUSE
(Cost to develop 1 line of code * Number of lines of code)
SonarQube Arcan
Case studies TD ratio Smells Issues | AS ADI q(ADI)
BikeApp 52 248 253 0 - -
o . . . _ TEAMMATES 0.6 2087 2905 | 7 8.0 5
)78y hOF—LHBEERIEEE  Kuki 10 504 53 |3 50 5
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Table 11
NUMBER OF REUSABLE COMPONENTS FOUND IN OPEN-SOURCE
N " . REPOSITORIES
)F L WEED YU Xk Z{ERK
Case studies Maven GitHub SourceForge GitLab
BikeApp Encode data 115 170 9 13
- - I O
By xNoZzUKRY b THRR encar
TEAMMATES Voting system 17 14 92 9
Event manager 561 80 25 78
Kurki Event manager 561 80 25 78
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Table III
(1) Ovihk—x> k @}f%%ﬁ'é D E}E BH REUSABLE COMPONENTS SELECTED IN OPEN-SOURCE REPOSITORIES
Case studies Maven GitHub SourceForge GitLab
N -7 | ~ S _ = = BikeApp Base64 — Base64 —
(Z)é 7 l\ '7 IT%"%;_ Eiﬂﬁﬁ YR l\ D7 GoogleMaps  GoogleMaps — e
A SN =E::: | JDatePicker JDatePicker — —
Voting- Voting-Reward, L o
TEAMMATES Reward Voting-System
(3)‘/—Z:I—l\/\0)77‘lz7\ — FullCalendar — —
Kurki — FullCalendar — e
@gﬁéﬁwﬂ—vayt%ﬁfmylﬁh
BAS Table IV
SEARCH AND INTEGRATION EFFORTS OF THE REUSED ASSETS (HOURS)
%52) aYvhR— <> hDA v T— B L U\Eﬁfﬁ D) Case studies  assets Search effort  Integration effort
AN
72& HE BikeApp Base64 4.5 1.7
GoogleMaps 5 5i
JDatePicker 6 1.1
N ° S . . = TEAMMATES  VotingSystem 6.5 1.4
EG BOov-7caviR—x» FDFERAEZHR FullCalondar 6 2
9 %lJavadoc 7 7 1 L DIFTE Kurki FullCalendar 0 22
ICEDWTIRER
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Figure 1. Reversed architecture of the BikeApp software
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Table I
RESULTS FROM SONARQUBE AND ARCAN BEFORE REUSE

SonarQube Arcan

Case studies TD ratio Smells Issues | AS ADI q(ADI)
BikeApp 52 248 253 0 - -
TEAMMATES 0.6 2087 2905 | 7 8.0 5
Kurki 1.0 504 536 3 50 5

Table V
TECHNICAL DEBT AND ARCHITECTURAL DEBT RATIOS AFTER REUSE

SonarQube | Arcan
Case studies assets TD ratio Smells Issues|AS ADI q(ADI)

BikeApp Base64 45 365 383 |30 1.0 3
GoogleMaps 1.7 3494 3701 | 64 11.0
JDatePicker 1.7 3551 3759 | 66 10.0

5
5
TEAMMATES VotingSystem 0.6 2136 2977 } 7 120 S
5
5

FullCalendar 0.6 2136 2979 | 7 12.0
Kurki FullCalendar 0.6 735 678 | 3 5.0
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