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Il. HODNOCENI JEDNOTLIVYCH KRITERI

Zadani naroéné;jsi

Hodnoceni ndrocnosti zaddni zdvérecné prdce.

Naro€nost tématu spocivé jednak v nutnosti detailné nastudovat zpGsob simulace komunikaénich protokold v simulaénim
prostfedi OMNeT++, jednak v nutnosti seznamit s detaily protokolu Profinet a v neposledni fadé provadét analyzu realné
komunikace Profinet prostfednictvim néstroje Wireshark pro zdznam komunikace. Souéasti zadani bylo, ie se bude jednat
o protokol Profinet a Ze k simulaci se mé vyuZit prostfedi OMNeT++, co? vychazelo z predchozich zkuenosti i rederi
zadavatele. Na studenta nebyly kladeny poZadavky, aby v praci redersi dale zpracovaval.

Spinéni zadani splnéno

Posudte, zda predloZend zdvérecnd prdce spliiuje zaddni. V komentari pfipadné uvedte body zaddni, které nebyly zcela
spinény, nebo zda je prdce oproti zaddni rozsifena. Nebylo-Ii zaddni zcela splnéno, pokuste se posoudit zdvaZnost, dopady a
pripadné | pfitiny jednotlivjch nedostatka. — _

Zadani bylo splnéno beze zbytku. Navic se pan Prasek aktivné podilel na pfipravé konferenéniho €lanku, ktery byl zaslén na
konferenci IEEE ETFA 2015.

Aktivita a samostatnost pfi zpracovani prace B - velmi dobfe

Posudte, zda byl student béhem feseni aktivni, zda dodrzoval dohodnuté terminy, jestli své feSeni priibéiné konzultoval a
zda byl na konzultace dostatecné pﬁpraven: Posudte schopnq;t studenta samostatné tvirci prace.

Pan Prasek pracoval samostatné a dodrioval dohodnuté terminy. Drobnou vyhradu bych mél b"c_J-uze k tomu, Ze néktera
dohodnuta témata zpracoval aZ po nékolikerém pfipomenuti.

Odborna troven A - vyborné
Posudte droven odbornosti zavéreiné prdce, vyuziti znalosti ziskanych studiem a z odborné literatury, vyuZiti podkladi a
dat ziskanych z praxe.

Odbornd uroven préce je velice dobrd, at u se jedna o fundovany popis simulaéniho prostfedi a zplisobu tvorby modelu
sité, nebo o zplsob analyzy simulacnich vysledkil a jejich porovnani s redlnou komunikaci. Znalosti ziskal pan Prasek z velké
miry samostudiem literatury, kterou si v fad& pFipad( i sam vyhledal. Vyznamnou &st prace tvoff méfeni parametrd
primyslové sité a analyza zméfenych dat tak, aby se z nich daly nastavit vlastnosti simula¢niho modelu a aby vysledky
simulace bylo moiné dlouhodobé porovnévat s komunikaci ve skuteéné siti.

Formalni a jazykova Uroven, rozsah price A - vyborné

Posudte sprdvnost pouzivdni formdinich zdpisii obsaZenych v préci. Posudte typografickou a jazykovou strénku.
ijééykbvé i grafické strance je prace zpracovana velmi pékn_é-,"velmi dobr je také 'ﬂroverﬁ'angliéti"r'w-.' Téma mi
mezinarodni dosah a zpisob jeho prezentace v této préci tomu odpovida

Vybeér zdrojii, korektnost citaci A - vyborné
Vyjddrete se k aktivité studenta pfi ziskdvdni a vyuzivani studijnich materidlii k Feseni zdvéreéné prace. Charakterizujte
vybér pramend. Posud'te, zda student vyuZil viechny relevantni zdroje. Ovéfte, zda Jjsou viechny prevzaté prvky fadné
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odliSeny od viastnich vysledki a dvah, zda nedoslo k paruseni citacni etiky a zda jsou bibliografické citace (piné a v souladu
s citacnimi zvyklostrni a normami.
Reference a citace jsou v textu spravne pou21ty Vybrane zdrOJe reflektuu pouznte téma.

Dalsi komentafe a hodnoceni

Vyjddrete se k drovni dosaZenych hiavnich vysledk( zdvérecné préce, napf. k drovni teoretickych vysledkd, nebo k urovni a
funkcnosti technického nebo programového vytvofeného feseni, publikacnim vystupm, experimentdlini zrucnosti apod.
Pan Prasek projevil analytlcke schopnosti a dokdzal je vyuiit pfi FeSeni nejen zadanych problémd, ale také problemu které
vyvstaly jemu samotnému. Vytvofeny software, at u se jedna o simulaéni model nebo o aplikaci pro prebirdni parametrd
sité, je dobfe dokumentovan, jsou zvoleny konzistentni ndzvy ve viech modulech a je tedy dobre Citelny. Pan Prasek
prokazal schopnost samostatné tvlréi prace, schopnost analyzovat dosazené vysledky a na zakladé provedené analyzy
provadét odpovidajici Gpravy, aby se vysledky mohly déle zpfesnit.

Il. CELKOVE HODNOCENi A NAVRH KLASIFIKACE
Shriite aspekty zdvéreéné prdce, které nejvice ovlivnily Vase celkové hodnoceni.

Odevzdana prace pana Praska pfestavuje vyznamny pocin v oblasti simulace a analyzy prdmyslovych siti
postavenych na protokolu Profinet. Diky svému komplexnimu pojeti a diky své Gplnosti bude slouZit jako solidni
zdklad pro dalsi studentské projekty, které mohou byt i védeckého charakteru. V neposledni Fadé muZe slouZit
jako zaklad pokrotilého diagnostického nastroje siti Profinet.

PfedloZenou zévérecnou préaci hodnotim klasifikaénim stupném A - vyborné.

Datum: 26.5.2015 Podpis:
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Review of Master Thesis of
Mr. Be. Jan Prések
entitled
Modelling of Profinet Communication

In modern automation and control systems, industrial Ethernet is one of the most im-
portant communication technologies. Depending on the application requirements, such
technologies need to guarantee the correct timing and the fulfillment of the real-time
constraints. Therefore, special protocols like PROFINET 10 have been developed.

The configuration of the connected devices, the network topology, and the network
traffic influence the timing behavior of such networks. Because of the complexity of
the influence factors, an analytic approach of calculating the installation's performance
is complex. This brings simulation methods into the interest of the network designer.
However, simulation needs appropriate models for delivering good results.

The work of Mr. Préek is addressing this topic. His task was to develop a model of a
PROFINET netwaork, including basic models for the networked components, and to
verify and improve the model by comparison with measured values.

Mr. Pradek used OMNeT++ as a basis of his work. Besides the modeling, he per-
formed intensive software design in C++ for the model's components and for support
functions for the users.

In chapter 1 of his thesis, he briefly introduces the tasks and describes the main tech-
nologies he used. However, no detailed justification for using OMNeT++ was given
and the design criteria were described only briefly. Unfortunately, there is no detailed
presentation of the state of the art. Thus, a comparison of the results he obtained with
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other approaches is difficult.

In chapter 2, Mr. Pra3ek describes the structure of OMNeT++ and presents the exten-
sions of the framework that he developed during his work. He modeled the Ethernet
Frame, the Channel, a PROFINET device, and a switching component. He discusses in
detail the class structures, the attributes, and the definition of the NED files. Based on
the modeled entities, he is able to create aggregations of the entities in form of a
compound module representing a generic PROFINET device. The modeling approach
is both very detailed and very flexible. It allows easy creating of specific configurations
of PROFINET devices.

The parameterization of a model is done by providing configuration data in JSON for-
mat. In chapter2, the details of the configuration data are discussed, including configu-
ration of events and of whole networks.

In order to allow easy access to the simulation model, Mr. Pragek designed and im-
plemented a simulation API.

The whole definition is using general Ethernet concepts and terms. It is missing
PROFINET protocol details, like FramelDs, the specific structure of the RTC, RTA, and
alarm telegrams. Of course, a user can define this structure, but this is not further
supported by Mr. Prédek’s work. On the other hand, the model entities are rather
generic, allowing the model to be used for other industrial Ethernet technologies with
low effort.

In chapter 3, Mr. Prések describes how to use the entities from chapter 2 for modeling
a specific example. Since the statistical parameters for the model are difficult to calcu-
late, he introduces a concept of deriving such data from measurements of real sys-
tems. This is useful, even if it might have some drawbacks regarding generalization.
In chapter 3.4, Mr. PraSek presents the results from five different experiments. He
defines and runs simulations and the compares the timing results and the statistics
with the measurements using MATLAB. From a discussion of the results, he derives
compensation features and enhancements. For the experiments 1 to 3, the overall
simulation error is 10®, which is very good and proves the modeling Mr. Pragek has
proposed. The usage of the model for diagnostics of a network is done in the experi-
ments 4 and 5.

Overall, the experiments validated the model. However, the results need to be dis-
cussed in more detail.

Chapter 4 of the work provides a short conclusion of the work and indicates a few of
possible enhancements.

The thesis includes only a few references to the technologies used, but none to state
of the art. It contains an appendix with a description of additional scripts and tools, and
a CD with source codes, experiment data, figures, etc.

Overall, the description is very detailed for the model and the software Mr. Pragek
developed himself. However, it is missing this level of detail for a state of the art anal-
ysis, partly for the explanation of experiment results, and for the conclusion.



To summarize the review, the master thesis of Mr. Praéek gives evidence that he is
able of analyzing a complex task and of solving a technical problem with a deep
knowledge of networks and software development.

| propose the Faculty of Electrical Engineering of the Czech Technical University in
Prague to accept the thesis in its current form, and | assess it with mark

“C (Good)".

Dresden, May 25", 2015

Prof. Dr.-Ing. habil.
Martin Wollschlaeger



