Posudek na disertacni praciing. Lukase Holého

Préce se zabyvé velmi aktualnim tématem — poutiti vizualiza¢nich technik v softwarovém inZenyrstvi.

. Konkrétn& se jedn& o mozZnost analyzy struktury softwarové aplikace sklédajici se z velkého mnoZstvi
komponent. B&2né& pouZivané vizualiza&ni techniky se s riiznym stupném tUspéchu pokou3eji Fesit
prehlednost vizualizovaného diagramu zobrazujiciho strukturu aplikace. Z tohoto hlediska je téma

- predklddané préce aktudlni a téma je bezesporu disertabilni. Disertant se v précu zaméi‘ll na.vytvoreni
nového pfistupu k problému vnzuallzace diagram( s cllem usnadnit uZivateli ziskéni co nejvét§|ho ’
mnoiZstvi informace o struktufe aplikace v daném &ase. Cilem je tak zefektivnéni névrhu, tvorby a
Gdrzby aplikace v prib&hu jejiho Zivotniho cyklu.

Z formélniho hlediska je price dobfe napsané Obsahuje specifi kaci problému spolu s cili dlsertace
Déle pak poskytuje vcelku dobry pfehled o soutasném stavu feSeni problému jakz hledlska '
pouzivanych metod pro vizualizaci grafd, tak i z hlediska aktudIn& pouZivanych néstroju pro vizualizaci
struktury aplikace (v&etn& jejich pfednosti a.nedostatka). Kladn& hodnotim shrnuti vlastnosti t&chto
néstroju v pfehlednych tabulkach. | z hlediska typografického plsobi prace dobrym dojm'e_m; Prace je
napséna-dobrou angliétinou — i kdyZ se autor nevyhnul nékolika zdkladnim gramatickym chybam, coZ :
viak pfititdm pFeklepiim neZ neznalosti anglictiny.

V druhé poloviné préce pak autor podrobné popisuje svij pfistup k fe$eni problému spolu
" s uvedenim novych funkcf pfispivajicich k efektivnosti analyzy struktury aplikace. Zde kladné
~ hodnotim systematicky pfistup k otdzkam interakce (je zde dobfe popséno, jak se obecné prmcupy
interakce promitaji do navrhovaného Fe§enf) V dal$im jsou pak pom&rné podrobné& popsény funkce
navrhovaného implementovaného systému, na kterém jsou pak prakticky demonstrovény pFinosy
navrhovaného fe3eni. Kladné& hodnotim snahu o uZivatelské testovani vytvofeného systévmu, nebot
jentak lze zjistit, jak je navrhované feseni pfijimano koncovymi uZivateli. Rovnéz dal3i rozvoj
navrhovaného pfistupu je v préci dobfe popsdn. ’

Pfes vy3e uvedené klady mam k praci celou fadu pfipominek. N&které z nich poklddam za zavaZné.
Autor navrhuje v praci inovativni pfistup k vizualizaci diagramd. PFistup vychdzi z praci pro vizualizaci
grafii. Je zfejmé, Ze obecné& neexistuje n&jakd metoda uspokojivé pokryvajici libovolny druh graft

'z hlediska jejich struktury a velikosti. O&ekaval bych proto, Ze nékde v préci bude alespori n&jaks
zakladni diskuze na toto téma'—s WSIedkem, 7e préce je orientovana na uréitou t¥idu grafi (spolu
s n&jakym zdGvodn&nim = napf., Ze tato tida grafi pokryvé potfeby mensich softwarovych firem
atd..). To md pak i vliv.na nékteré navrhované pfistupy — konkrétné SeCo, kde pak velky pocet téchto
prvki by ziejmé zt&Zoval interakci se seznamem téchto prvkd v dané oblasti obrazovky.

Dali poznimku mém k provedenému uZivatelskému testu. Test jako takovy byl navrien vcelku dobfe
aijeho vysledky byly adekvatné zpracovény. V souvislosti s vy'l§e uvedenou pozndmkou se vynofuje
dotaz, pro& byl zvolen jako testovaci pfiklad prévé dany graf (diagram). Je n&&im typicky? Je pouZivin '
obecné jako testovaci-pfiklad? Vysledky testu potvrdily dobré vlastnosti navrieného fedeni ve
srovnani s b&Zné pouzivanymi pstupy. Nicméné se naskytd otazka, zda by obdobné vysledky byly
ddséieny v testech s jinymi diagramy. Je zfejmé, Ze rizné softwafqvé produkty budou mit rdznou
strukturu — jak se tato skute&nost promitne do pohodli uZivatele? Pochopiteln& by rozsahlé -
uZivatelské testovani vyrazné prekrodilo &asové moZnosti disertanta — nicméné bych v praci ofekéval

\



alespoii néjakou ;ivahu_na toto téma. Jelikoz od sepsani prace (dle data v disertaci) uplynul alespori .
rok, bylo by dobfe uvést n_é_jaké. praktické zkusenosti s-vytvorenym systémem - pokud isou
k dispozici. - , L |

T

Nékteré 'koncepty nejsou podle mého nézoru dostateénd v préci vysvétleny. Jedn4 se napfiklad o

,,séma‘n'tically cdnnected éomponents” na str. 47. Neni i’:plné ziejmé, zda jsou vazby mezi témito

=i kombo‘hentérhﬁ_ vyjadfovany specidlnimi hranami —a v pfipads, Ze ano jak se s t&mito hranami
pracuje (zFejmé odlign& od hran jiného typu). B Rk

Ztextu préce neni Gplné& ziejmé, jak se nové koncepty vytvofené disertantem promitaji do ‘

uiivatelschh,teSt;fx —mam napf. na mysli koncept EFP (sftr.. 50). Jak dobre & $patné'se ugivateli s nim

pracuje a jak pFipadné& urychli ziskdvani informace o aplikaci. ' o :

Praci by prospél slovniek pojmti (nebo alespof zkratek). Vv préci je je$té fada drobnéjsich nedostatki

jako je tfeba konzistence pojmii (napf. str. 32 tabulka 4:1 mé v textu zminku o rolich; ale -

v héslednémvtextu se viechny poloZky tabulky uvadéji jak kriteria apod.).-Nebo jiny pFiklad je vzorec -

4.1nastr. 33, kde nejsou specifikovdny rozsahy hodnot proménnych vstupujicich do vypottu.

Takovych drobnych nedbalosti je v préci celd rada. ’ :

Pfes uy‘t__edgnépedostatkyvpréce _splﬁujg_ poiadévky na ‘disertaénf praci ve smysld platného _
vysokoskolského zakona a tudiz ji doporutuji k obhajobé spolu s otekavanim, Ze disertant uspokojivé -
odpovina mé_..dgta;y uvedené vyse. i ‘ .
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Review for a Dissertation submitted by Ing. Lukas Holy
Large Component Diagrams Visualization

to University of West Bohemia in Pilsen

written by doc. RNDr. Tomas Pitner, Ph.D.

The thesis is composed of eight chapters including Introduction and Conclusion with a
future work proposal.

The first chapter (Introduction) outlines the thesis, specifies the problem, the goals of the
dissertation and its structure. In particular, its main motivation is to significantly improve
readability and comprehensibility of the visualized components gained in many cases —
more and more frequently nowadays — from reverse engineering of large systems
containing even hundreds of thousands of entities where the original documentation (such
as high-level composition diagrams and description) is not available in a sufficient extend
and form. The methodology of the dissertation is appropriately designed, it consists of
these main steps: created a new visualization approach based of existing and newly
discovered techniques, its implementation and evaluation.

The second chapter deals with a brief overview of component based software
development. The chapter is brief but clear to understand and sulfficient.

The third chapter concentrates at software visualization, its motivation, eg. mental model
‘creation and navigation in large structures. Then it describes the main techniques, namely
to cope with overview/detail problem, using animations and many methods for layouting.
The chapter is again clear and sufficient.

At the beginning of Chapter 4, existing approaches to visualization of software are
discussed with a focus to user requirements for the visualization, and namely, it mentions
the current situation in large-scale visualization being similar to the state before UML was
introduced because UML notation itself works well in small scale and in details, not to
show the ,big picture®. So, as also mentioned by other authors, it supports only
rudimentary analytical tasks. This chapter already brings creative work, it proposes
evaluation criteria for visualization tools. They are relatively simple, based on 3-stars
scale, 12 criteria and a normalization formula.

The next Chapter 5 goes in depth of the complex component visualization aimed at
designing the required new approach. The drawbacks of the state-of-the-art approaches
are clearly identified in 5.3, 5.4. Further, the techniques to accomplish them are specified
in5.5, 5.7, and 5.8.

In subsequent Chapter 6, the proposed approach is implemented in a prototype of
CoCAEX tool and its features are described, and also some caveats (not full coverage of



the features) are specified (Tab. 6.2).

Finally, the prototyped tool is tested. Since there is no more any ,objective” or ,user
independent” way to do so, the methodical approach chosen for this is appropriate — a
user study with a core hypothesis stating whether the new tool surpasses in term of task
execution time an existing well known tool which RSA definitely is. A null hypothesis has
been formulated and subsequently evaluated in semi-real environment (12 users from a
recommended target group, i.e. experts, PhD candidates in the field etc.). Except of Task
2, in all the others the new tool performed really significantly better, achieving processing
time at one half, one third of the original one, if not better.

Evaluation criteria

a) The thesis is relevant for the discipline, mainly because its focus at large software
systems and complex architectures, often resulting from reverse engineering. All is highly
relevant nowadays.

b) The methods have been appropriately chosen, both in the initial part (theory, concepts)
as well as in the implementation and evaluation parts. Well designed user testing
experiments together with quantitative methods have been used in the latter.

c¢) The original contribution of the thesis have already been described above and is well
sufficient.

d) From the formal point of view, the dissertation is written using a clear, comprehensible
language with a minimum of typos, if any. Typography of the thesis does not show any
obvious errors including the usage of fonts, positioning of figures etc.

e) The author's list of publications is rich and relevant. In this respect, there are definitely
no objections.

Overall assessment

f) The overall evaluation of the thesis is definitely positive. The textual part can be used ,as
is* for educational purposes in the field of fundamental principles of software components
visualization. In the practical implementation part, the tool created undoubtedly showed its
qualities. Apart of Task 2, the time needed to accomplish a task was significantly shorter
than with standard, well established tooling (RSA).

Therefore | recommend to award the PhD candidate Luka$ Holy the degree Philosophiae
Doctor (Ph.D.).

In Brno, Jan 7, 2016

doc. RNDr. Tomas Pitner, Ph.D(_\
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