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Overview

The work of Kamil JeZek is done in the important topical area of supporting extra-
functional properties in component systems, which are, nsually, in contemporary com-
ponent systems supported either particularly or not at all. Even though there exist a
number of approaches for adding support of extra-functional properties to the component
system, they are not widely used as for their usage, they require changes in the component
systems and/or tool infrastructure. Thus the author of the thesis proposes a new approach
allowing addition of support for extra~functional properties to the component systems but
without the need to modify them. The approach is evaluated on three particular compo-
nent systems.

Organization of the thesis

The thesis is organized around 8 chapters. Chapter 1 introduces the work, explains the mo-
tivation and states the overall goals of the thesis. Chapter 2 presents a basis of component
models while Chapter 3 provides a survey of approaches for supporting extra-functional
properties (EFPs) in component systems. The survey covers both standalone approaches
for management of EFPs but also goes through the contemporary component systems and
analyses their support of EFPs. Chapters 4 and 5 can be considered as the core of the
thesis as they describe the author’s contributions. Chapter 4 describes the proposed ap-
proach, the principles of its application to component systems, and also the process of
evaluation of EFPs during composition of a component application. Chapter 5 describes
an implementation of the proposed approach and its application to three component sys-
tems (OSGi, CoSi, Spring). Chapter 6 describes a case-study on which the approach and
implementation are evaluated and Chapter 7 offers further evaluation of the approach with
respect to the existing approaches and proposes future work. Finally, Chapter 8 concludes
the thesis.



The structure of the thesis is in general good; there are only two issues. First, as the
related works (Chapter 3) are presented before the author’s contributions, the evaluation
with respect to these works (Chapter 7) is harder to follow since it requires jumping between
the chapters. The second issue is that from the text it is not clear, which parts of the thesis
are covered by the author’s publications; the publications are just listed in the appendix
without further mentioning. I would expect that a description how the thesis contributions
are covered by the publications would be presented for example in the introduction.

The text of the thesis is readable and easy to follow. Sometimes, the text contains language
usage errors, misspellings, etc., however they do not hinder readability.

Main research findings and results

The main result of the work is an approach allowing to support EFPs independently of
a component system, i.e. without changes to the system and/or its tool infrastructure.
Such an independence allows for easier adoption of managing EFPs in development of
component-based applications. The thesis also defines how the proposed approach is inte-
grated to the development life-cycle of component applications.

The independence of the approach is achieved by its modular design. While the EFPs
repository and EFPs evaluator are common, the module for assignment of particular EFPs
to compoenents is pluggable and sub-modules for individual supported component systems
are inserted fo if.

The elements used in the approach are defined formally and, typically, also by a meta-
model.

The applicability of the proposed approach is evaluated by its implementation for three
component systems and also by a case study, which uses the approach during the develop-
ment of a particular component application.

The presented approach can be used not only in the area of component systems but also
in the service-oriented development.

Also, the survey (Chapter 3) of approaches used for managing EFPs in component systems
has to be highlighted as an important contribution as it is quite extensive.

The results of the work have been published at several international conferences and work-
shops.

Issues

The goals of the thesis are motivated by real problems and they are reasonable and well-
defined. Also the presented results are interesting and adequate. However there are several
issues.



First, in Section 4.3 there is written that the proposed structure of EFPs is created following
a set of other approaches, however it is not stated why a completely new structure is
needed (in fact it can be found in the survey but the information is spread through several
subsections of the survey).

Next, I would expect also an implementation of the proposed approach for a component
system with a hierarchical composition (all three component systems for which the im-
plementation is described, are flat). For example SOFA 2 (which is even mentioned in
Chapter 3) can be considered as a good candidate as its composite components exist even
at run-time. In a case the author would prefer industrial component systems, for example

iPOJO or SCA can be used.

Regarding the EFPs evaluation process, the assumption that with the increasing version
the quality of a component also increases (Sect. 4.6.3) is in my opinion too strong. It is
not clear what a term “better component” (used in this context) means (even the author
uses the quotation marks).

Also regarding the evaluation process and resolution of incompatible components, there is
written that “it is assumed that the method is usable in real scenarios”. I think the usability
is not so clear and should be supported be an evaluation (if not on a real-life application
then for example on a rather larger set of generated components and compositions).

There are also several minor issues.

With regards to the survey of other EFPs approaches, it is sometimes unbalanced as some
approaches are evaluated in-depth while other ones just described.

Also, I think the thesis should mention the term “non-functional properties — NFPs" (even
if they are commonly considered as synonyms) since several mentioned approaches use
NFPs instead of EFPs.

The structure of EFPs and other elements are in the work described formally but also by
a meta-model. However, it is not clear why both approaches are used (also it is not clear
whether the meta-models are used for generation of the implementation).

Judgement

In summary, I believe that despite the occasional weak points, the work makes a good
contribution to the area of component systems and EFPs and shows the candidate’s ability
to perform research work. Therefore I recommend the thesis for a defence and suggest that
Kamil JeZek be awarded the degree of Ph.D.

Prague, July 2, 2012
RNDr. Petr Hnétynka, Ph.D. (Charles University, Prague)
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Oponentsky posudok dizertacnej prace

Néazov priace: Extra-Functional Properties Support
For a Variety of Component Models
Doktorand: Ing. Kamil Jezek

PredloZend dizertatnd praca prinaSa komplexny pohfad na mimofunkcio-
nélne (alebo nefunkcionalne} vlastnosti. Hlavnym prinosom je vlastny pristup
doktoranda pod nazvom Extra-Functional Property Featured Compatibil-
ity (EFFCQ), ktory vychadza z dékladnej analyzy jestvujicich pristupov,
a ktory je dosledne formalne podchyteny a ndsledne aj implementovany
vo forme prostredia na pracu s mimofunkciondlnymi vlastnostami s prispo-
sobeniami pre modely komponentov Spring, O5Gi a CoBi. Implementéacia a
nasledna 3tadia na rade softvérovych vyrobkov (software product line} we-
bového prehliadaa ma vel'ky vyznam pre evaluciu pristupu, ktord Sasto v
takychto pracach chyba.

Folkus na dotiahnutie po Urovefl praktickej pouZitelnosti, ktory je v praci
evidentny, prameni v analyze radu pristupov k definovaniu mimofunkcional-
nych vlastnosti sofivéru vo forme textovo zalozenych jazykov, v zmysle mod-
elovania vo veobecnosti a zvla5t v modelovan{ zalozenom na komponentoch,
ako aj k vyuZitiu mimofunkeionalnych vlastnostf, ktora ulkdzala, Ze napriek
rozmanitosti poniikanych rieSeni, chyba ich praktické uplatnenie.

K praci nemam vaznejiie vyhrady, len by som rad upozornil na niekol'ko
partikuldrnych zaleZitosti. V Uvodnom pribliZeni vyveja softvéru zaloZenom
na komponentoch doktorand ignuruje softvérové ramee (software frameworks)
ako najrozifrenejsi typ komponentov! a potrebu prispésobenia komponentov.

Doktorand sa uspokojuje s citovanim niekollych definicif komponentu bez .

pokusu o preskiimanie rozpétia chapania komponentu. Tit mohol zohl'adnit
generativne programovanie alebo rady softvérovych vyroblkov.

Doktorand nekriticky uvacdza zavadzajice Szyperslého porovnanie korn-
ponentov a objektov, podla ktorého komponenty nemaji stav, neopakujd sa
v aplikicii a pod. Aj ked uvidza protipriklady, chyba jasné vyjadrenie.

Doktorand tvrdf, Ze jeho pristup prinaSa vyznamné zlepenie vzhladom
na iné systémy akym je napriklad Java, lebo vSetky typy implementuji

'Jan Bosch. Design and Use of Software Architectures: Adopting and E\-;mlving a
Product-Line Approach. Addison-Wesley, 2000.



spoloéné rozhranie. Toto je viak pripad aj v Jave, v ktorej Object pred-
stavuje spoloény nadtyp.

Na obr. 4.5 sa doktorand pokaSa modelovat funkein diagramom tried.
Adekvatny by tu bol diagram selcvencii,

Praca je pisana v anglitine. Chyby a mylné kondtrukeie, ktoré sa vysky-
tuji najmi v prvych kapitolach, staZuji pochopenie textu. Orientacii v texte
by pomochol opis &truktiry kapitol v ich iivodnych éastiach. Casti4.4.1a4.5.1
stoja samé, bez d'algich ¢asti na danej Grovni.

Podstatnn 8ast vyskumngych vysledkov doktorand publikoval a to na
velmi relevantnych férach.

PredloZend dizertagna prica potvrdzuje schopnost dolktoranda vedecky
sktimaf a kvalifikovane sa vyjadrovat a prezentovat vysledky vyskuinu. Dol-
torand splnil ciele dizertagnej prace. Samotna dizertatna praca obsahuje rad
vynikajicich vysledkov. Dizertaénd pracu odporidam k obhajobe a navrhu-
jem doktorandovi udelit akademicky titul doktor (PhD.). Cheel by som poZi-
adlat doktoranda, aby sa v ramei obhajoby vyjadril o sivise jeho pristupu a
softvérového ramea ako komponentu.

Doy~

Bratislava, 10. jal 2012



