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“E€aywyn tng APXLTEKTOVIKAG AoyLopKoU ano tov Mnyaio Kwéika”

NepiAnyn

H apxttektovikni AoyLopLKoU €XEL Baoikd poAo oTov MPooSLopLopo Twy NMpodlaypadwv Katl
TO oXedLAOUO TNE SOUNG EVOC GUOTAHATOG, ATOTEAWVTAC TOV CUVOETIKO Kpiko HETOEL TwV
QIMOLTACEWV Kal TNG VAomoinong tou. MapoAa autd, katd tnv dtadlkacia avantuéng
AoylopilkoU, umdpxel mibavotnta va TapoPlactel N OPXLTEKTOVIKA TOU €EKACTOTE
ocuotnuatog. Q¢ €k toutou, evdéxetal va TpokUouv ampoodOKNTEG 1 AVEMLOUUNTEG
€€apTNOELC HETAEY TWV TUNUATWVY OTov Tnyaio kwdika. EmutA£ov, n katavonon tng
BAOIKAG OPXLTEKTOVIKNAG OE CUOTNHATA HEYAANG KALHaKOG €lval amoapaltntn ylo tThv
QIMOTEAECUATIKA ouvtipnon kal cuvexn PBeAtiwon toug. Qotoco, eivat aduvato va
OVTIKATOTTPLOTEL ApECA oToV Mnyaio kwdika, kabwg dev amnoteAel SoUIkO oTolXElo TWV
YAWOOWV Tpoypappatiopol. Emopévwg, elval avaykaia n avamtuéng pebodwv kat
gepyaleiwv mou Bonbouv otnv katavonon tng Soung evog cuoTAUOTOC, £€AyovTag
TIANPOdOPLEC OXETIKA LLE TNV APXLTEKTOVIKI) TOU armeuBeiog amo tov mnyaio kwoika.


https://zoom.us/j/98228314371

H avtiotpodn pnxavikn eivatl n dtadikaoia avaluong evog CUCTAUATOC E OKOTIO TOV
EVTOTILOUO KAL TNV QVATIOPACTOON TWV OXECEWV HETAEY TwWV Baolkwy Tou otolxeiwv. H
e€aywyn TG OPXLTEKTOVIKAG OMOTEAEL UTTOOUVOAO TNG avtioTpodng UNXOVLKAG, N omola
oToxeVeL otnv avixveuon adalpécswv mou aviavakAoUv ta Paclkd otolxela tou
ocuvotnuatog oe uPnAo eminedo. Ito mAaiolo autd, pEBodoL aviioTpodng UNXOVLIKAG
umopolV va xpnowdomolnBouv otnv Stadikacia UTOAOYLOMOU TNG TIPAYUATLKAG
OPXLTEKTOVLKA OTIWGE QLUTH AVTIKATOMTPLIETAL, WOTE VO CUYKPLOEL LETEMELTA UE TNV APXLKA
oXeSLAOUEVN OPXLTEKTOVLKA.

ITNV gpyaocia autr, MPOTEIVOUUE €va epYalelo TO OMOLO OTOXEVEL OTNV AVOKATACKEUN
TNG APXLTEKTOVIKNG EVOC OUOTHATOG OTIOU O Ttnyaiog Kwolkag £xel avamtuxbel og C++.
Ma va 1o METUXOUUE OUTO, €O0TIAJOUME OTIG OXEOELG METALU TWV KAAOCEWV, KABwg
anoteAouV Ta Mo Bacikd otolxela oe eminedo mnyaiou kwdika. Mo CUYKEKPLUEVA, TO
€PYOAELO TIOU €XOUHE avamTUEEL TTPAYUATOMOLEL oTATIK avaAucon oe C++ edpaployEC,
e€ayovrag Sedopéva OXETIKA MPE TIG KAAOELG Kal TIG HeTafl Toug oxéoels. Emelta, n
TMPOOEyylon HoG Onuioupyel Kal omTkomolel €va  ypado e€aptioswv ToU
OVTUTPOOWTIEVEL OAEC TIC OXEOELG LETOED TWV KAACEWV. 2TNV CUVEXELD, OTOV £EAYOUEVO
vpado edapudloupe alyopibuoug opadomoinong, wote va SNUIOUPYNCOUUE pia
aPaALPETIK EKOVA TOU OUOCTAUATOC €VTOMI{OVTOG TA OPXLTEKTOVIKA TOU OTOLXELQL.
JUYKEKPLUEVOL Xpnoldomolnoape alyopiBuoug opadomoinong, Oonmwg toug Louvain,
Infomap kau Layered Label Propagation, evw Sivetal n duvatotnta oTOUG XPHOTEG val
eTAEEOLV opadomoinon BACN CUYKEKPLUEVWV XAPOKTNPLOTIKWY HECW XWPWV OVOUATWY
Kol pakEAwV. TEAOC, EXOUHE QVOMTUEEL APKETA OEVAPLA XPrIONG WOTE va eAEYEOUUE TNV
EYKUPOTNTA KAL TNV QMOTEAECUATIKOTNTA TNG TIPOCEYYLONG LOG.
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“Software Architecture Mining From Source Code”

Abstract

Software architecture plays a primary role in system specifications and design, acting as
a bridge between requirements and implementation. As software systems evolve over
time, conformance to the initial architecture may be broken, while unexpected or
undesirable component dependencies may arise due to the way the source code evolves.
Additionally, understanding the underlying architecture of large applications is required
for effective maintenance and continuous improvement. However, the problem is that
the architecture is not somehow reflected in the source code since it is not a programming
language construct. As a consequence, methods and tools to extract architecture-related
information from source code that can aid software developers in understanding system
structure are required.

Reverse engineering is the process of analyzing a system in order to identify and represent
the relationships between its components. Architecture mining is a subset of reverse
engineering in which meaningful high-level abstractions that represent system
components are detected. In this context, reverse engineering methods may be used to
compute concrete architectures and compare it to the original conceptual architecture.

In this thesis, we propose an architecture mining tool with the aim of reconstructing the
software architecture only from C++ source code. In order to accomplish this, we focus
on class relationships, since they represent key elements at the source level. Specifically,
our system parses C++ projects and statically analyzes the source code to extract class-
related information. Then, it generates and visualizes a dependency graph that represents
all the relationships between classes. On top of this graph, we apply clustering methods
to identify high-level architectural entities. We use clustering algorithms like Louvain,
Infomap and Layered Label Propagation, but also allow users to choose ad-hoc clustering
via namespaces and folders. Finally, we have carried out a few case studies to assess and
validate the utility of our architecture mining approach.



