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UVODNI SLOVO REDITELE

Nejvyznamnéjsi aktivitou sdruzeni v roce 2005 bylo feseni vyzkumného zdméru ,Optickd sit ndrod-
niho vyzkumu a jeji nové aplikace”. Rok 2005 byl druhym rokem feseni vyzkumného z&meéru, jehoz
fe$enf je pldnovdno na obdobi 7 let (2004 - 2010). Cilem feseni vyzkumného z&dmeéru je navrhnout
infegrované prostredi, vyhovujici velmi ndrocnym pozadavklim akademické komunity a v rediném
provozu ovéfit jeho viastnosti. Dosavadni zkusenosti s provozem sité pro védu, vyzkum a vzdéldva-
ni navic ukazuiji, Ze dostatek volného prenosového pdsma je pouze jednim z pozadavkd této velmi
ndroc¢né uzivatelské komunity a pro poskytovdni kvalitni infrastruktury je tfeba vyvinout a provozo-

vat dalsi pokrocilé sluzby.

Vzhledem k obrovskému rozsahu vyzkumnych a vyvojovych praci a rozsdhlému tymu fesitel bylo
fedeni v roce 2005 rozd&leno do dvandcti tématicky vymezenych akfivit. Resend problematika
a autorizaci, bezpecnost az po vyvoj novych aplikaénich sluzeb. Vysledky dosazené v rdmci aktivit
jsou inferné hodnoceny v rdmci sdruzeni CESNET dvakrdt ro¢né a vysledky hodnoceni vyuzivime
pro zefektivnéni feSeni dané problematiky v dal$im obdobi. Velké Usili vénujeme umoznéni spolu-
prace a interakce jednotlivych aktivit a zajisténi zpétné vazby od uzivateld, kterym ddvdame vysledky
v co nejkratsi Ihdté k dispozici.

Reseni vyzkumného zdméru se v roce 2005 velmi zkomplikovalo tim, Ze sdruzeni bylo nuceno pfi-
stoupit na dramatické zmény ve struktufe uznanych ndkladd v daném roce. | pres zdsadni zmény
struktury financovdni béhem kalenddinino roku se ndm podaiilo realizovat pldnované prdce
a dosdhnout stanovenych cild. V nékterych oblastech, jako jsou napfiklad problematika Customer
Empowered Fiber Networks, vyuziti technologii hradlovych poli pfi realizaci hardwarovych akcele-
rétorl pro smérovdni a monitorovdni IP provozu, multimedidini aplikace, vyuZiti gridovych techno-
logii a medicinskych aplikaci jsme dosdhli mezindrodné uzndvanych vysledkd. Tyto Uspéchy
v evropském i svéfovém méfitku mimo jiné potvrzuji, Ze vyzkumny zdmeér je orientovdan sprévnym
smérem a ze tématika ndmi fe$end odpovidd aktudinimu vyvoji v danych oborech.

K velmi ddlezitym aktivitdm sdruzeni bezesporu také patfi Gcast na feseni mezindrodnich projektd,
podporovanych Evropskou unii. V lonském roce jsme pracovali na fe$eni projektt GN2, EGEE,
SCAMPI, LOBSTER a SEEFIRE. Podileli jsme se na pfipravé projektd, jejichz zahdjeni je pldnovdno
v roce 2006. K G¢asti sdruzeni v mezindrodnich projektech je mozné poznamenat, Ze sdruzeni se pfi
pfipravé ndvrhl projektl do 6. Rdmcového programu Evropské unie nemuselo o Clenstvi v konsor-
ciich uchdzet, ale naopak bylo do nich zvdno.

Velmi Uspésné se také rozvinula &innost Fondu rozvoje sdruzeni. Celkem bylo na zdkladé doporu-
¢eni Rady Fondu rozvoje spolufinancovdno 24 projekit ze 43 podanych projektd v roce 2005.

Chtél bych touto cestou podé&kovat Ministerstvu $kolstvi, middeze a t&lovychovy Ceské republiky
(ddle MSMT CR) za vyznamnou podporu, kterou vyzkumnému zaméru poskytuje, a za feseni pro-
blém, které v souvislosti s feSenim a financovdanim tak rozsdhlého vyzkumného zadméru nastévaiji.

Z&vérem bych chtél podékovat vséem spolupracovnikliim, fesitelim vyzkumného zdméru a mezind-
rodnich projektd a spolupracujicim organizacim za mimotfddné pracovni Usili a dosazeni velmi
dobrych vysledkd v lorském roce.

Ing. Jan Gruntordd, CSc.
feditel a &len predstavenstva LESNET, z.s.p.o.
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A MESSAGE FROM THE DIRECTOR

The most important activity of the Association in 2005 was the implementation of the research plan
“Optical National Research Network and its New Applications”. The year 2005 was the second year of
the research plan implementation, which is scheduled for the period of 7 years (2004 - 2010).
The objective of the research plan is to design an infegrated environment, meeting highly demanding
requirements of the academic community, and to fest its characteristics within practical operation. Our
previous experience with the operation of a network for the science, research and education show
that the sufficient free bandwidth is just one of the requirements of this very demanding user commu-
nity - to provide a quality infrastructure, additional advanced services must be developed and offered.

With respect to the enormous extent of research and development activities and our large team of
researchers involved in their implementation, the implementation has been divided in 2005 into
twelve thematically specific activities. The issues dealt with belong fo areas from the lowest fransfer
layers through middleware, grid technologies, authentication and authorization, and security up to
development of new application services. Results achieved within these activities are infernally
evaluated within the CESNET Association twice a year. The evaluation results then help streamline
the implementation of the given issues in the following period. We exert great efforts to enable
cooperation and interaction of individual activities and obtain feedback from users provided
with these results in the shortest time possible.

Works on the research plan got very complicated in 2005 since the Association was forced to adopt
dramatic changes in the structure of eligible costs for the given year. In spite of critical changes in
the financing structure during the calendar year, we managed to perform the tasks planned and
accomplish the objectives defined. In some areas, such as the Customer-Empowered Fiber Networks,
utilization of gate arrays for implementing hardware acceleratfors ensuring IP fraffic routing and
monitoring, multimedia applications, use of grid technologies, and medical applications, we have
achieved internationally recognized results. Besides other indications, these accomplishments
on the European and global level confirm that the research plan is headed the right way and
the fopics we deal with match the latest development in the respective areas.

One of the crucial activities of the Association is undoubtedly also its participation in works on interna-
tional projects supported by the European Union. In the last year, we were involved in implementa-
fion of the following projects: GN2, EGEE, SCAMPI, LOBSTER, and SEEFIRE. We took part in preparation
of projects the launch of which is scheduled for 2006. Concerning the Association's parficipation
in infernational projects, it is worth noting that the Association did not have to apply for membership
in consortiums when preparing draft projects for the 6th EU Framework Program - instead, the Associa-
fion was invited to parficipate.

We also witnessed successful development of activities of the Association Development Fund. In total,
24 of 43 projects submitted in 2005 were co-financed based on recommendations of the Develop-
ment Fund Council.

Let me use this opportunity to thank the Ministry of Youth, Education and Sports of the Czech Republic
(hereinafter referred to as MSMT CR) for their significant support provided fo the research plan and
the way they deal with problems arising in connection with implementation and financing of such an
extensive research plan.

In the conclusion, | would also like to thank all my colleagues, staff working on the research plan
and international projects and cooperating organizations for the exceptional effort put to their work
and the outstanding results achieved in the last year.

Ing. Jan Gruntordd, CSc.
Director and Member of the Board of ctor§, CESNET, z.s.p.0.
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1. UvOD
1.1 ZAKLADNI UDAJE O SDRUZENI A CiLE ZALOZENi SDRUZENI

Ndzev a sidlo

Ndzev: CESNET, zdjmové sdruzeni pravnickych osob (ddle jen sdruzeni)
Sidlo:  Zikova 4, 160 00 Praha 6

Pfedmét Cinnosti

1. Zajisfovat vyzkum a vyvoj v oblasti informacnich a komunikacnich technologii a jejich
aplikaci.

2. Zajisfovat poskytovdni vzdeldvacich sluzeb vyzkumného a vyvojového charakteru, uzivaii-
cich vysokorychlostni sit ndrodniho vyzkumu a vzdélévdani.

3. Zajistovat pro své leny a jimi zfizené piispévkové organizace rozvoj a provoz pocitacové

sft&, umoZnujici propojent jejich siti a metropolitnich siti, vytvareni spolecné uzivanych tech-
nickych, komunika¢nich a programovych prostiedkl a informacnich sluzeb, ovéfovani
novych aplikaci, spoluprdci a komplementdrnost akfivit clend na Urovni srovnatelné s pred-
nimi zahrani¢nimi akademickymi a vyzkumnymi sitémi (véetné pfistupu do sité Internet).

4, Ve spoluprdci se svymi ¢leny dlouhodobé zajistovat rozvoj, osvojovdni a uzivani §pickovych
komunikacnich a informacnich technologii na bdzi sité Internet a obdobnych novéjsich
systému.

5. Podporovat za Uhradu ndkladl s tim spojenych Siteni vzdélanosti, kultury a pozndni, spo-

lupréci ¢lend s praxi, rozsifovéni aplikaci nejmoderngjsich informacnich technologif
a zkvalittiovani sité ziskdnim dalsich Ucastniky, informacnich zdrojl a sluzeb.

Vedle hlavni innosti sdruzeni provadi i hospoddfskou Einnost - podnikatelskou, pouze viak za Uce-
lem Ucinné&jsino vyuziti majetku a tfakovym zplsobem, aby nebyla ohroZena vyzkumnd ¢innost.

Pfedmeét své Cinnosti sdruzeni zajistuje v rozsahu ziskané instituciondini podpory, dotaci a &dstec-
nych Uhrad ndkladl s témito ¢innostmi spojenych. SdruZeni tyto ¢innosti neprovadi za Gcelem
dosazeni zisku.

SdruZeni sluzby pdteini akademické sité neposkytuje pouze svym Clenldim, ale i vybranym subjek-

tam, splnujicim Z&sady pfijateliného uziti sité ndrodniho vyzkumu a vzdéldvéani CESNET2.
Pfipadnd zirdta, kterd by vznikla hospoddiskou - podnikatelskou &innost, bude vyrovndna do
konce Ucetniho obdobi, nebo bude hospoddiskd - podnikatelskd Einnost ukon&ena pred zapo-

Cetim dalsiho Ucetniho obdobi.

SdruZeni po povinném pridélu do rezervnino fondu pouzivd veskery zisk k podpore vyzkumu a vyvoje.

S:CESNET 6
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1. INTRODUCTION
1.1.  BASIC DATA ON THE ASSOCIATION AND THE GOALS BEHIND ITS ESTABLISHMENT

Name and Registered Office

Name: CESNET, Associatfion of Legal Entities (the "Association”)
Registered office: Zikova 4, 160 00 Prague 6

Subject of Activities

1. To secure the research and development in the area of information and communication
technologies and their applications.

2. To secure the provision of education services within research and development, using
the high-speed national research and education network.

3. To secure the following for its members and the confributing organizations they have

established: the development and operation of a computer network interconnecting their
networks and metropolitan networks; the creation of collectively used technical, commu-
nication and software resources and information services; testing of new applications;
cooperation and complementarity of the members' activities on a level comparable
with prestigious education and research networks abroad (including Internet access).

4, To secure, in cooperation with its members, the long-term development, acquisition and
use of high quality communication and information technologies based on the Internet
and similar modern systems.

5. To support, against the reimbursement of related expenses, propagation of erudition, culture
and knowledge, cooperation with members to broaden their experience, expansion of appli-
cations of the most modern information technologies, and improvement of the quality of
the network by gaining additional participants, information sources and services.

In addition to its main activities, the Association also pursues economic/business activities; howe-
ver, solely with the purpose of making more efficient use of its property and without any negative
impact on research activities.

The Association ensures its activities within the scope of the institutional support gained, with subsi-
dies and partial compensation of expenses related to these activities. The Association's objective is
not to generate any profit.

The Association does not provide the academic backbone network services only fo its members
but also to selected entities complying with the Acceptable Use Policy of the CESNET2 National
Research and Education Network (“Zdsady pfijateiného uziti sité ndrodniho vyzkumu a vzdélavani
CESNET2").

Any loss incurred in connection with the Association's economic/business activities is settled by
the end of the fiscal year in question. Otherwise, the Association will abandon the economic/busi-
ness activities in question before the beginning of the following fiscal year.

Affer settling the obligatory reserve fund contribution, the Association uses ifs entire profit fo support
the research and development.

S:CESNET 7
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1.2. HISTORIE SDRUZENI A JEHO AKTUALNI STAV

Sdruzeni bylo zalozeno v roce 1996 viemi vysokymi $kolami Ceské republiky spolecné s Akademii
v&d Ceské republiky (ddle AV CR). Hiavnimi cili sdruzeni je provozovani a rozvoj pateini sité, pro-
pojujici sité jeho ¢lend, vyzkum a vyvoj pokrocilych sitovych technologii a aplikaci a $ifeni znalosti
o nich.

Sdruzeni zdroven pusobilo jako komeréni poskytovatel Internetu s cilem ziskdvat z téchto akfivit
dodatecné prosttedky pro svou hlavni ¢innost. Podafilo se mu ziskat pozici jednoho z nejvyznam-
n&jsich subjektt na frhu pipojovani k Internetu v Ceské republice.

V roce 1996 diky ziskani grantu na feseni projektu ,Realizace sité TEN-34 CZ” od MSMT CR zahdjilo
sdruzeni budovani pdateini akademické sité Ceské republiky se zcela novou kvalitou. Soucasné
s fim probihalo oddélovdni akademického a komeréniho provozu, v jehoz rédmci vsichni lenové
presli do akademické sité.

Od roku 1997 sdruzeni provozovalo dvé nezdvislé sité: Prvni sif TEN-34 CZ (a pozdéji TEN 155 CZ),
slouzici potfelbbdm veédy, vyzkumu a vzdéldvani, do niz byli pfipojeni clenové sdruzeni a nékteré dalsi
instituce, vyhovuijici podminkdm uzit sité. Drund sit nesla z historickych ddvodl ndzev CESNET a pfi-
pojovala komeréni zakazniky. Obé sité byly oddéleny technologicky, ekonomicky a do zna¢né miry
i persondiné.

Koncem devadesdatych let zacaly na trh pfipojovdni k Infernetu vstupovat finanéné velmi silné sub-
jekty. Soutézit s nimi v oblasti komer&niho poskytovdni Internetu nebylo pro sdruzeni ekonomicky
unosné. Profo bylo rozhodnufo vyhledat strategického partnera a komeréni sit ekonomicky zhod-
notit. Po prodeji komeréni sité v roce 2000 prestalo sdruzeni pUsobit jako komeréni poskytovatel
Intfernetu. Naddle se vénuje vyluéné provozovani pdtefni akademické sité (NREN CR - National
Research and Education Network) a souvisejicim aktivitdm.

Od roku 2004 do roku 2010 ziskalo sdruzeni dotaci formou instituciondini podpory svého vyzkumné-

ho zdméru ,Optickd sit ndrodniho vyzkumu a jeji nové aplikace”, jehoz ndvrh predlozZilo v roce
2004. Rok 2005 byl fedy druhym rokem feseni tohoto vyzkumného zadméru.

S:CESNET 8
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1.2. HISTORY OF THE ASSOCIATION AND ITS CURRENT STATE

The Association was founded in 1996 by all the universities in the Czech Republic, fogether with
the Academy of Sciences of the Czech Republic (“Akademie v&d Ceské republiky” - hereinafter
referred to as AV CR). The main goals of the Association are the operation and development of
the backbone network that inferconnects the networks of the Association members, research and
development of advanced network technologies and applications, and the dissemination of infor-
mation about them.

The Association also operated as a commercial Internet provider, with the aim to gain sufficient
resources from these activities for its main activity. The Association became one of the main enti-
fies on the Infernet connection market in the Czech Republic.

In 1996, when the Association received a grant for the “TEN-34 CZ Network Deployment” project
from MSMT CR, the Association starfed building the academic backbone network of the Czech
Republic at an entirely new level of quality. Along with this process, the academic and commerci-
al operation separated and all the members converted to the academic network.

From 1997, the Association operated two independent networks. The first one, TEN-34 CZ (later TEN
165 CZ), served the needs of science, research and education and ensured connection for
the members of the Association and some other institutions complying with the Acceptable Use
Policy. The second network was called CESNET, for historical reasons, and connected commercial
customers. Both networks were isolated fechnologically, economically and fo a significant extent
also in terms of personnel.

At the end of the 1990s, several financially very strong subjects entered the Internet connection mar-
ket. The Association was unable fo withstand the economic competition with these entities in
the commercial Internet provision area. Therefore, a decision was tfaken to seek a strategic partner
and fo raise more capital by selling the commercial network. After the commercial network was
sold in 2000, the Association ceased to act as a commercial Infernet provider. Since then, it has
been engaged solely in the operation of the academic backbone network (NREN CR - National
Research and Education Network) and other related activities.

For the period of 2004 to 2010, the Association obtained subsidies in the form of an institutional sup-
port for its research plan titled “Optical National Research Network and Its New Applications”,
the draft of which was submitted in 2004. The year 2005 was therefore the second year of works on
this research plan.

S:CESNET 9
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ORGANIZACNI STRUKTURA

VNEJSi ORGANIZACNI STRUKTURA - CLENOVE SDRUZENI

Cleny sdruzeni byly v roce 2005 tyto instituce:

Univerzita Karlova v Praze, Praha 1, Ovocny trh 3-5, PSC 116 36

Univerzita Palackého v Olomouci, Olomouc, Kfizkovského 8, PSC 771 47

Ceské vysoké u&eni technické v Praze, Praha 6, Zikova 4, PSC 166 35

Vysokd $kola bdnskd - Technickd univerzita Ostrava, Ostrava-Poruba, 17listopadu 15, PSC 708 33
Vysokd $kola uméleckoprimyslovd v Praze, Praha 1, nédm. Jana Palacha 80, PSC 116 93
Akademie vytvarmych uméni v Praze, Praha 7, U Akademie 4, PSC 170 22

Vysoké u&eni fechnické v Brmé, Brmo, Antoninské 1, PSC 601 90

Veterinami a farmaceutickd univerzita Bmo, Brmo, Palackého 1-3, PSC 612 42
Masarykova univerzita v Brmé, Brno, Zerotinovo nédm. 9, PSC 601 77

Mendelova zemé&dé&lska a lesnickd univerzita v Brné&, Brno, Zemédélska 1, PSC 613 00
Akademie muzickych uméni v Praze, Praha 1, Malostranské nam. 12, PSC 118 00
Janda&kova akademie muzickych uméni v Brné&, Brno, Beethovenova 2, PSC 662 15
Univerzita Pardubice, Pardubice, Studentska 95, PSC 532 10

Vysokd $kola chemicko-technologickd v Praze, Praha 6, Technickd 5, PSC 166 28
Ceskd zemé&délskd univerzita v Praze, Praha 6 - Suchdol, Kamyckd 129, PSC 165 21
Technickd univerzita v Liberci, Liberec 1, Halkova 6, PSC 451 17

Vysokd skola ekonomickd v Praze, Praha 3, ndm. Winstona Churchilla 4, PSC 130 67
Univerzita Hradec Krdlové, Hradec Krdlové, Rokitanského 62, PSC 500 03

Jiho&eskd univerzita v Ceskych Budéjovicich, Ceské Bud&jovice, Branisovskd 31, PSC 370 05

. Ostravskd univerzita v Ostrave, Ostrava 1, Dvotdkova 7, PSC 701 03

Slezskd univerzita v Opave, Opava, Na rybnic¢ku 1, PSC 746 01

. Univerzita Jana Evangelisty Purkyné v Usti nad Labem, Usti nad Labem, Hotenf 13, PSC 400 96

. Z&pado&eskd univerzita v Plzni, Plzer, Univerzitni 8, PSC 306 14

Akademie véd Ceské republiky, Praha 1, Nérodni 3, PSC 111 42
Univerzita Tomdse Bati ve ZIing, Zlin, Mostni 5139, PSC 760 01
Univerzita obrany, Brno, Kounicova 65, PSC 612 00

B&hem roku 2005 neprfijalo sdruzeni zadné nové Cleny.
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ORGANIZATIONAL STRUCTURE

EXTERNAL ORGANIZATIONAL STRUCTURE - ASSOCIATION MEMBERS

The following institutions were members of the Association in 2005:

j—

O © N O 0 b~ N

©

Charles University in Prague, Prague 1, Ovocny trh 3-5, ZIP 116 36

Palacky University in Olomouc, Olomouc, Kfizkovského 8, ZIP 771 47

Czech Technical University in Prague, Prague 6, Zikova 4, ZIP 166 35

Technical University of Ostrava, Ostrava-Poruba, 17listopadu 15, ZIP 708 33

Academy of Arts, Architecture and Design in Prague, Prague 1, ndm. Jana Palacha 80, ZIP 116 93
Academy of Fine Arts in Prague, Prague 7, U Akademie 4, ZIP 170 22

Technical University in Brno, Brno, Antoninskd 1, ZIP 601 90

University of Veterinary and Pharmaceutical Sciences in Brno, Brno, Palackého 1-3, ZIP 612 42
Masaryk University in Brno, Brno, Zerotinovo nédm. 9, ZIP 601 77

Mendel University of Agriculture and Forestry in Brno, Brno, Zemeédelskd 1, ZIP 613 00

Academy of Performing Arts in Prague, Prague 1, Malostranské ndm. 12, ZIP 118 00

. Jandcek Academy of Musical and Dramatic Arts in Brno, Brno, Beethovenova 2, ZIP 662 15

University of Pardubice, Pardubice, Studentskd 95, ZIP 532 10

Institute of Chemical Technology in Prague, Prague 6, Technickd 5, ZIP 166 28

Czech University of Agriculture in Prague, Prague 6 - Suchdol, Kamyckd 129, ZIP 165 21
Technical University in Liberec, Liberec 1, Halkova 6, ZIP 451 17

Institute of Economics in Prague, Prague 3, nédm. Winstona Churchilla 4, ZIP 130 67

University of Hradec Krdlové, Hradec Krdlové, Rokitanského 62, ZIP 500 03

University of South Bohemia in Ceské Bud&jovice, Ceské Bud&jovice, Branisovskd 31, ZIP 370 05
University of Ostrava, Ostrava 1, Dvotfdkova 7, ZIP 701 03

Silesian University in Opava, Opava, Bezru¢ovo ndm. 13, ZIP 746 00

. University of Jan Evangelista Purkyné in Usti nad Labem, Usti nad Labem, Hofeni 13, ZIP 400 96

. University of West Bohemia in Plzen, Plzer, Univerzitni 8, ZIP 306 14

Academy of Sciences of the Czech Republic, Prague 1, Narodni 3, ZIP 111 42
Tomds Bata University in Zlin, Zlin, Mostni 5139, ZIP 760 01

University of Defence, Brno, Kounicova 65, ZIP 612 00

During 2005, the Association accepted no new members.
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2.2 VNITRNi ORGANIZACNI STRUKTURA

CESNET, zs.p.0. md& tyfo orgdny:

1. Valnd hromada
2. Predstavenstvo
3. Dozoréi rada

Pfedstavenstvo sdruzeni pracovalo v roce 2005 v tomto slozenti:

RNDr. Alexander CERNY

Ing. Jan GRUNTORAD, CSc.

Ing. Josef KUBICEK

Prof. Ing. Josef MACHACEK, DrSc.
Prof. RNDr. Milan MARES, DrSc.
Doc. RNDr. Véclav RACANSKY, CSc.
RNDr. Pavel SATRAPA, Ph.D.

Funkci pfedsedy vykondval J. Kubicek, funkce mistopfedsedd M. Mares§ a V. Racansky.
Dozor&i rada pracovala do 14. ervence 2005 v tomto slozZent:

Ing. Jifi JIRKA

RNDr. Pavel KRBEC, CSc.

Ing. Jaromir PENCIK

Ing. Pfemysl| TICHY

Doc. Ing. Zden&k VOSPEL, CSc.

Funkci pfedsedy dozorci rady vykondval Z. Vospél.

V bfeznu 2005 byl do dozorc¢i rady za zesnulého Ing. Jaromira Péncika kooptovdn Ing. Jaromir Maru-
Sinec, Ph.D., MBA.

Pro volebni obdobi 2005 - 2007 zvolila 19. valnd hromada na svém zaseddni 14. Cervence 2005
dozoréi radu sdruzeni ve slozent:

Ing. Jifi JIRKA

RNDr. Pavel KRBEC, CSc.

Ing. Jaromir MARUSINEC, Ph.D., MBA
Ing. Pfemysl| TICHY

Doc. Ing. Zdené&k VOSPEL, CSc.

Dozor&i rada zvolila predsedou Z. Vospéla.

Funkci feditele sdruzeni vykondval i v roce 2005 J. Gruntordd.
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2.2, INTERNAL ORGANIZATIONAL STRUCTURE

CESNET, zs.p.0. has the following bodies:

1. General Assembly
2. Board of Directfors
3. Supervisory Board

The Board of Directors operated with the following members in 2005:

RNDr. Alexander CERNY

Ing. Jan GRUNTORAD, CSc.

Ing. Josef KUBICEK

Prof. Ing. Josef MACHACEK, DrSc.
Prof. RNDr. Milan MARES, DrSc.
Doc. RNDr. Vaclav RACANSKY, CSc.
RNDr. Pavel SATRAPA, Ph.D.

J. Kubic¢ek performed the function of the Chairman, and M. Mares and V. Ra¢ansky were Vice-
Chairmen.

The Supervisory Board had the following structure until 14 July 2005:

Ing. Jiff JIRKA

RNDr. Pavel KRBEC, CSc.

Ing. Jaromir PENCIK

Ing. Pfemys! TICHY

Doc. Ing. Zden&k VOSPEL, CSc.

Z. Vospél was the Chairman of the Supervisory Board.

In March 2005, Ing. Jaromir Marusinec, Ph.D., MBA was co-opted for the Supervisory Board, replacing
deceased Ing. Jaromir Péncik.

For the electoral term 2005 - 2007, the 19th General Assembly elected a Supervisory Board with
the following members within its meeting held on 14 July 2005:

Ing. Jiff JIRKA

RNDr. Pavel KRBEC, CSc.

Ing. Jaromir MARUSINEC, Ph.D., MBA
Ing. Pfemys! TICHY

Doc. Ing. Zden&k VOSPEL, CSc.

Z. Vospél was elected the Chairman of the Supervisory Board.

J. Gruntordd was the Director of the Association also in 2005.
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2.3 ORGANIZACNi SCHEMA SDRUZENI

Organizac¢ni schéma (viz obr. &. 1) bylo po projedndni s predstavenstvem schvdleno feditelem sdru-
Zeni 1. Cervna 2005. Kromé& zaméstnancu, uvedenych v organizacnim schématu, spolupracovalo
se sdruzenim v roce 2005 na feseni vyzkumného zdméru ,Optickd sif ndrodniho vyzkumu a jeji nové
aplikace” 155 pracovnikl z 29 vysokych 3kol, z AV CR a z daliich instituc.

24. RADA FONDU ROZVOJE
Rada Fondu rozvoje pracovala do 14. Cervence 2005 ve slozeni:

RNDr. Igor CERMAK, CSc.

Doc. RNDr. Richard HORAK, CSc.
Doc. RNDr. Antonin KUCERA, CSc.
Doc. Ing. Karel RAIS, CSc., MBA
Ing. Vladimir RUDOLF

Prof. RNDr. Jan SLOVAK, DrSc.
Prof. Ing. Ilvo VONDRAK, CSc.

Funkci ptedsedy Rady Fondu rozvoje vykondval I. Cermdk.

Pro volebni obdobi 2005 - 2007 zvolila 19. valnd hromada na svém zaseddni 14. Cervence 2005
Radu Fondu rozvoje ve slozent:

RNDr. Igor CERMAK, CSc.

Ing. Miroslav INDRA, CSc.

Doc. RNDr. Antonin KUCERA, CSc.
Prof. Ing. Karel RAIS, CSc., MBA
Ing. Vladimir RUDOLF

Prof. RNDr. Jan SLOVAK, DrSc.
Prof. Ing. Ilvo VONDRAK, CSc.

Rada Fondu rozvoje zvolila prfedsedou I. Cermdka.
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23. ORGANIZATIONAL SCHEME OF THE ASSOCIATION

The organizational scheme (see Fig. 1) was approved by the Director, following discussions with
the Board of Directors, on 1 June 2005. In addition to employees included in the organizational
scheme, 155 workers from 29 universities, AV CR and other institutions were cooperating with
the Association on the “Optical National Research Network and Its New Applications” research
plan in 2005.

24. DEVELOPMENT FUND COUNCIL
The Development Fund Council operated with the following structure until 14 July 2005:

RNDr. Igor CERMAK, CSc.

Doc. RNDr. Richard HORAK, CSc.
Doc. RNDr. Antonin KUCERA, CSc.
Doc. Ing. Karel RAIS, CSc., MBA
Ing. Viadimir RUDOLF

Prof. RNDr. Jan SLOVAK, DrSc.
Prof. Ing. lvo VONDRAK, CSc.

. Cermdk was the Chairman of the Development Fund Council.

For the electoral term 2005 - 2007, the 19th General Assembly elected a Development Fund Coun-
cil with the following members within its meeting held on 14 July 2005:

RNDr. Igor CERMAK, CSc.

Ing. Miroslav INDRA, CSc.

Doc. RNDr. Antonin KUCERA, CSc.
Prof. Ing. Karel RAIS, CSc., MBA
Ing. Viadimir RUDOLF

Prof. RNDr. Jan SLOVAK, DrSc.
Prof. Ing. lvo VONDRAK, CSc.

. Cermdk was elected the Chairman of the Development Fund Council.
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ORGANIZACNI SCHEMA SDRUZENI V ROCE 2005 Obr. 1
ORGANIZATIONAL SCHEME OF THE ASSOCIATION IN 2005 Fig. 1
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3. CLENSTVI V ORGANIZACICH

3.1. CLENSTVi V MEZINARODNICH ORGANIZACICH

TERENA (Trans-European Research and Education Networking Association) - spolecnost vznikld
v roce 1994 slou¢enim EARN (European Academic and Research Network) a RARE (Réseaux Asso-
ciés pour la Recherche Européenne) slouzi k rozvoji telekomunikacni infrastruktury Skolskych
a védeckych pracovist v Evropé.

CEENet (Central and Eastern European Networking Association) - organizace zabyvajici se koordi-
naci mezindrodnich telekomunikacnich aktivit statl sttedni a vychodni Evropy.

GLIF (Global Lambda Integrated Facility) - globdini experimentdini sitové aktivity zaméfené na pod-
poru vyvoje nejndrocnéjsich védeckych a vyzkumnych aplikaci. Jejich hlavnim cilem je vytvorit sit,
kterd obslouzi aplikace s extrémnimi pfenosovymi ndroky.

DANTE - (Delivery of Advanced Network Technology to Europe Ltd.) - neziskov& organizace, zamé-
fend na budovdani a zkvalithovani IP konektivity pro akademické instituce evropskych stéitd.

3.2. CLENSTVi V NARODNICH ORGANIZACICH

CESNET, zs.p.o. je jednim ze zakladateld NIX.CZ, z.s.p.o. (Neutral Internet Exchange), sdruzeni posky-
tovateld sluzeb Internetu v Ceské republice, které poskytuje moznost vzajemné konektivity mezi sits-
mi typu Infernet svych ¢lend. Na konci roku 2005 mélo sdruzeni 46 ¢lend.

CESNET, zs.p.0 je také jednim ze zaklddajicich ¢lenl CZ.NIC, zs.p.o., které se zabyvd registraci
domén a podporou obecné prospésnych projektd a cinnosti souvisejicich s Internetem. Na konci
roku 2005 mélo sdruzeni 40 ¢lend.
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3. MEMBERSHIP IN ORGANIZATIONS

3.1 MEMBERSHIP IN INTERNATIONAL ORGANIZATIONS

TERENA (Trans-European Research and Education Network Associatfion) - established in 1994
through the merger of EARN (European Academic and Research Network) and RARE (Réseaux
Associés pour la Recherche Européenne). It is engaged in the development of the telecommunica-
fion infrastructure of academic and scientific sites across Europe.

CEENet (Central and Eastern European Networking Association) - organization coordinating infer-
national telecommunication activities of countries in Central and Eastern Europe.

GLIF (Global Lambda Integrated Facility) - global experimental network activities, focusing on
the development support for most demanding scientific and research applications. The main goal
of this project is to establish a network that will service applications with extreme transfer rate require-
ments.

DANTE (Delivery of Advanced Network Technology to Europe, Ltd.) - non-profit organization aimed
at the construction and quality improvement of the IP connectivity for academic institutions in Euro-
pean countries.

3.2 MEMBERSHIP IN NATIONAL ORGANIZATIONS

CESNET, zs.p.o. is one of the founders of NIX.CZ, zs.p.o. (Neutral Internet Exchange), an association
of Infernet service providers in the Czech Republic, offering the possibility of mutual inferconnection
of Internettype networks of its members. At the end of 2005, the association had 46 members.

CESNET, zs.p.o. is also one of the founding members of CZ.NIC, zs.p.0., an organization engaged in
the domain registration and support of projects of general benefit and Internetf-related activities.
At the end of 2005, the organization had 40 members.
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4. CINNOST SDRUZENI
4.. VYZKUMNY ZAMER ,,OPTICKA Sif NARODNIHO VYZKUMU A JEJi NOVE APLIKACE*
411. Uvod

Reseni vyzkumného zaméru ,Optickd sff ndrodniho vyzkumu a jeji nové aplikace” je sté&Zejni aktivi-
fou sdruzeni CESNET na obdobi let 2004 - 2010. Vyzkumny zdmeér je vyznamnym zplsobem finan-

covdn z instituciondini podpory, jejimz poskytovatelem je MSMT CR.

Cilem vy$e zminéného vyzkumného zdméru je vytvorit prototyp transparentniho infegrovaného
komunikaéniho prostfedi, které vyhovi specifickym pozadavkdm akademické komunity, a v redl-
ném provozu ovéfit jeho viastnosti a Zivotaschopnost. Potfeba projektovani nové generace ndrod-
ni sit& pro vyzkum a vzdélavdni (ddle jen NREN - National Research and Education Network) vychd-
zi ze zkudenosti s provozem NREN, které ukazuji, Ze dostatek volného pfenosového pdsma, jehoz
zajisténi bylo jesté doneddvna prioritou, je pouze jednim z pozadavkd na NREN kladenych. K tomu,
aby se NREN stala skutecnym (virtudinim) prostfedim pro spoluprdci védeckych tym, je nutno nad
vysokorychlostni infrastrukturou implementovat dalsi komunikaéni sluzby.

Vzhledem k velkému rozsahu vyzkumného zadmeéru, a to jak z hlediska odborného, tak z hledisek
finan&nich a persondinich, je vyzkumny z&dmeér roz&lenén na aktivity zahrnujici tématicky vymeze-
né oblasti, které maji pro sdruzeni strategicky vyznam. Kazdd aktivita md svého koordindtora, zod-
povédného za stanoveni priorit a cill a za jejich spinéni. Interni kontrola pribéhu feseni a dodrzo-
véni harmonogramu probihd s Sestimésicni periodou. V roce 2005 se také uskutecnila dvé vyjezd-
ni setkdni viech fesiteld zaméru, aby se mohly jinak geograficky distribuované tymy sejit a vzdjem-
né koordinovat postup a prezentovat vysledky své préce.

4.1.2.  Aktivity vyzkumného zdméru v roce 2005

Rozvoj sité ndrodniho vyzkumu a vzdélavani

Aktivita je zaméfena predevsim na rozvoj optické transportni infrastruktury a jeji integraci s IP vrst-
vou sité, na sledovani a zajisténi vykonnostnich charakteristik a na podporu novych funkci a viastnosti
této infrastruktury, jako jsou IPv6 unicast a multicast, vytvareni virtudinich privétnich siti a privétnich
optickych prenosovych kandild.

Nedilnou soucdsti aktivity je spoluprdce se siti GN2 a ostatnimi evropskymi NREN pro zajisténi intero-
perability, kterd je nezbytnd pro poskytovdni pokrocilych sluzeb v mezindrodnim méfitku. Aktivita zahr-
nuje nejen vyzkum a implementaci novych technologii v prostfedi sité ndrodniho vyzkumu, ale rovnéz
i veskeré podplrné cinnosti pro zajisténi kvalitnich a stabilnich sluzeb pro ostatni aktivity i uzivatele.

V roce 2005 bylo dokon¢eno budovdni zékladniho jadra prenosové sité DWDM (Dense Wave Divi-
sion Multiplexing) vytvofenim kruhu Praha - Brno - Olomouc - Hradec Krdlové - Praha. Topologie sité
CESNET2 na konci roku 2005 je zndzornéna na obr. &. 2. Pouzitd 32kandlovd technologie ROADM
(s kapacitou jednotlivych kandld 10 Gb/s) umozZnuje softwarove fizené pridélovdni optickych pre-
nosovych kandll na Zadost (fzv. on-demand provisioning) mezi libovolnymi uzly celého systému.
Implementovand optickd prenosovéd DWDM sit umozni v dalsich etapdch rozvoje integraci se std-
vajici IP siti a pfechod k hybridni IP/optické pdtefi fizené protokoly jako je GMPLS, véetné nasazeni
optickych prepinaci pro dynamické prepindni optickych prenosovych cest.

V oblasti sifovych protokold jsme se vénovali zejména ovéfovdni a implementaci prepravy skupi-
nové adresovanych IPvé datagram v prostredi pdterni sité.
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4. ACTIVITIES OF THE ASSOCIATION

4.1. “OPTICAL NATIONAL RESEARCH NETWORK AND ITS NEW APPLICATIONS” RESEARCH PLAN
4.1.1. Introduction

Implementation of the “Optical National Research Network and Its New Applications” research
plan is the key activity of the CESNET Association for the period of 2004 - 2010. The research plan is
financed to a considerable degree from the institutional support provided by the MSMT CR.

The objective of the research plan is to design a prototype of a transparent infegrated communico-
fion environment, meeting specific needs of the academic community, and fo test its characteristics
and viability within practical operation. The need o design a next-generation Natfional Research and
Education Network (hereinafter referred to as NREN) is based on experience with the operation of
NREN, indicating that the sufficient bandwidth, considered a priority unfil recently, is just one of
the requirements for NREN. To become a true (virtual) environment enabling cooperation of scienti-
fic teams, additional communication services need to be implemented as an extension of the high-
speed infrastructure.

With respect to the great extent of the research plan - both from the professional perspective and
the financial/HR perspective - the research plan has been divided info activities corresponding to
thematically separated areas that are of high strategic importance for the Association. Each activity
has its coordinator who is responsible for defining priorities and objectives and their accomplishment.
Implementation progress and schedule compliance is checked internally every six months. In 2005,
two meetings of all researchers involved in works on the research plan took place in order to give
the geographically distributed teams a chance to meet and mutually coordinate their progress,
presenting results of their work.

4.1.2. Research Plan Activities in 2005

National Research and Education Network Development

This activity is focused primarily on the development of the optical fransfer infrastructure and its infegra-
fion with the IP network layer, monitoring and provision of performance characteristics, and support for
new functions and properties of this infrastructure, such as IPvé unicast and mulficast, creation of virtu-
al private networks and private optical fransfer channels.

An integral part of this activity is the cooperation with the GN2 network as well as other European
NRENs to ensure interoperability, essential for the provision of advanced services in the internatio-
nal scope. Encompassing more than just the research and implementation of new technologies in
the NREN environment, this activity includes also all supportive activities needed to provide quality
and stable services for other activities and users.

In 2005, construction of the basic core of the DWDM (Dense Wave Division Multiplexing) transfer net-
work has been completed by setfting up the Prague - Brno - Olomouc - Hradec Krdlové - Prague
ring. The CESNET2 network topology at the end of 2005 is shown in Fig. 2. The 32-channel ROADM
technology in use (feafturing channels with the capacity of 10 Gbps) allows for soffware-controlled
on-demand assignment of optical transfer channels (so-called on-demand provisioning) between
any nodes of the system. The implemented DWDM opfical fransfer network will provide means for
integration with the existing IP network in future development stages and migration to a hybrid
IP/optical backbone controlled with protocols such as GMPLS, including installation of optical swit-
ches for dynamic switching of opfical transfer lines.

In the area of network protocols, we were concentrafing mainly on the testing and implementa-
fion of the fransport of multicast IPvé datagrams in the backbone network environment.
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Nedilnou soucdsti rozvoje IP sluzeb sité je zavedeni sluzeb s definovanou kvalitou (QoS), které
kromé nezbytné technické implementace zahrnuje také nutnost vyfeseni mnoha problémda, tykaji-
cich se stanoveni vseobecného rdmce pravidel uplatiiovdni QoS politiky vici jednotlivym katego-
rifm uZivateld.

Dalezitym Ukolem byla rovné? pfiprava pfipojeni na nové vznikajicl st GEANT2 a dosazeni kompa-
fibility a interoperability vSech provozovanych sitovych sluzeb, zejména v oblasti E2E.

Externi konektivita sité CESNET2 byla v roce 2005 povy$ena pouze u propojeni s Ceskym peeringo-
vym uzlem NIX.CZ, a to na 20 Gb/s. Toto propojeni je realizovdno prostfednictvim dvou na sobé
nezdvislych optickych okruhd, z nichZ kazdy dosahuje rychlosti 10 Gb/s. | kdyZ v roce 2005 nedoslo
k navyseni kapacity zahrani¢nich linek, pfesto si pro ilustraci dovolujeme pfilozZit graf vyvoje kapa-
city nasich zahrani¢nich linek v prabéhu let 2001 - 2005 (viz. obr. &.3)

Optické sité

Aktivita Optické sité se zabyvd pfedevsim vyzkumem v oblasti realizace CEF (Customer Empowered
Fibre Networks) siti, a to zejména metodami pfendseni dat a vyvojem prfenosovych zafizeni. Dalsimi
oblastmi zdjmu jsou metody optickych prenost vzduchem a spoluprdce na rozvoji novych aplikaci
uzivajicich GLIF (Global Lambda Integrated Facility). Vysledky vyzkumu jsou ovéfovdany jak v labo-
rafornich podminkdch, tak i v rozlehlych experimentdinich a ndsledné pak v produkenich sitich.

Cinnost aktivity se v roce 2005 zaméfila pfedeviim na dalsi vyvoj vidknovych zesilovadt na bdzi PC,
oveérfovdni moznosti pfenosu s rychlosti 10Gb/s s linkovymi EDFA (Erbium-Doped Fiber Amplifier) bez
OEO (OEOQ: opticky-elektricky-opticky) konverze signdlu, ovéfeni moznosti NIL (Nothing in Line) pro
prenosy N x 10Gb/s a zpfistupnéni mezindrodnich lambda sluZzeb. Prototyp zesilovace CLA PBO1
nasazeny v sitt CESNET2 na lince Praha-Hradec Krdlové presel v bfeznu z experimentdinino do béz-
ného provozu a pracoval bez nejmensich problém az do osazeni linky jinou technologif.

optickych kandll (tzv. lambda sluzeb) pro ndrocné aplikace je ur¢ena sit Czechlight. Mezi nejvy-
znamnéj§i aplikace vyzadujici lambda sluzby patfi datové prenosy souvisejici s experimenty
v oblasti fyziky Cdastic. V roce 2005 jsme s podporou PASNETU dokondili propojeni prazskych labora-
tofi, spolupracujicich na experimentech fyziky ¢dastic vyhrazenymi spoji 1 Gb/s. Na mezindrodni
Urovni se ndm podafilo pro tuto skupinu zprovoznit dvé 1 Gb/s spojeni s Fermiho ndrodni laborato-
fi v USA (FNAL) a s ASGCC (Academia Sinica Grid Computing Center) v Taipei na Taiwanu. Dalsi
potencidini skupinou aplikaci, které by mohly v budoucnosti intenzivné vyuzivat lambda sluzeb
a s jejichz uzivateli jsme v roce 2005 navdzali Uzky kontakt, jsou medicinské aplikace.

Programovatelny hardware

Cilem aktivity je vyvoj specializovanych sifovych zafizeni, zaloZzenych na programovateliném hard-
waru, predevsim hradlovych polich.

V roce 2005 se vyvoj hardware a firmware karet ubiral smérem k ndsledujicim aplikacim:

1. Netflow sonda - vyvinuli jsme a Uspésné otestovali prototyp samostatného monitorovaciho
zarfizeni pro ziskavani informaci o datovych focich IP ve vysokorychlostnich sitich zaloze-
nych na protokolu Cisco NetFlow, ktery je zalozen na standardnim PC s pfidanym hard-
warovym akcelerdtorem pro analyzu dafového provozu.

2. Smérovac Liberouter - je multigigabitovy smérovac pro IPv6 a IPv4 zalozeny na platformeé
PC. V roce 2005 se vyvoj smérovace rozdélil do dvou vétvi, kterymi jsou vyvoj sitové karty
s hardwarovou filtraci a hardwarovym preposildnim paketd a vyvoj plvodné navrzeného
smeérovace Liberouter.
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An inseparable part of the IP network services development is provision of the Quality of Services
(QoS) that includes - in addition to the necessary fechnical implementation - also the need to deal
with many issues concerning the definition of a general framework of rules for applying the QoS
policy fo particular user categories.

An important step was also the preparation of connection to the newly emerging GEANT2 network,
ensuring compadatibility and interoperability of all network services provided, especially in the E2E area.

The external connectivity of the CESNET2 network was only upgraded in 2005 af the connection to
the Czech peering node, NIX.CZ. The capacity reaches 20 Gbps affer this upgrade. This inter-
connection is implemented as two mutually independent optical circuits, each of them offering
the transfer rate of 10 Gbps. Although the capacity of our foreign lines has not been increased in
2005, we are still attaching a chart illustrafing the development of the capacity of the foreign lines
in 2001 - 2005 (see Fig. 3).

Optical Networks

The Optical Networks activity deals mainly with the research in the CEF Networks (Customer Empo-
wered Fiber Networks) implementation area, particularly with data transfer methods and transfer
devices development. Other areas of interest include the aerial optical fransfer methods and co-
operation on the development of new applications utilizing GLIF (Global Lambda Integrated Facility).
Research results are tested both under laboratory conditions and within extensive experimental and
subsequently also production networks.

In 2005, the activity focused primarily on continuing the development of PC-based fiber amplifiers,
festing the feasibility of 10 Gbps transfers using in-ine EDFA amplifiers (Erbium-Doped Fiber Amplifier)
without OEO (Optical-Electrical-Optical) signal conversion, testing of NIL (Nothing in Line) capabili-
fies for transfer rates of N x 10 Gbps, and ensuring accessibility of international lambda services.
A protfotype of the CLA PBO1 amplifier, installed in the CESNET2 network at the Prague - Hradec
Krélové line, advanced from an experimental operation to the standard operation in March, func-
fioning without any problems until the line was fitted with a different technology.

Experiments on the lowest network layers and pilot testing of the provision of reserved optical chan-
nels (so-called lambda services) for demanding applications are carried out in the CzechLight net-
work. The most important applications requiring the lambda services include data fransfers relafing
to experiments in the particle physics area. In 2005, supported by PASNET, we have completed
the interconnection of Prague laboratories cooperating on particle physics experiments with reser-
ved lines featuring the capacity of 1 Gbps. On the international level, we managed fo establish two
1Gbps connections for this group - with FNAL (Fermi National Laboratory) in USA and ASGCC (Aco-
demia Sinica Grid Computing Center) in Taipei, Taiwan. Another potential group of applications
that could intensively utilize lambda services in future and with the users of which we have estab-
lished close relations in 2005 are medical applications.

Programmable Hardware

The objective of this activity is fo develop specialized network devices based on programmable
hardware, especially gafe arrays.

The hardware and firmware development in 2005 was headed towards the following applications:

1. Netflow probe - we have developed and successfully fested a prototype of an automatic
monitoring device for obtaining information about IP data flows within high-speed net-
works based on the Cisco NetFlow protocol. This prototype is built as a standard PC with
an additional hardware accelerator for analyzing the data traffic.

2. Liberouter router - a multigigabit router for IPv6 and IPv4, based on the PC platform. In 2005,
the router development split in two branches: development of a network card with hard-
ware filtering and hardware packet forwarding and development of the originally desig-
ned Liberouter.
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3. SCAMPI adaptér - tento adaptér je vysledkem nasi spoluprdce na evropském projektu 5.
RAmcového programu SCAMPI. Jednd se o adaptér pro monitorovdni vysokorychlostnich
sitf s prenosovou kapacitou 10 Gb/s a vyssi. Ulohou naseho tymu bylo predevsim navrhnout
a implementovat firmware monitorovaciho systému a nizkodrovrovy soffware pro komuni-
kaci s karfou COMBO®6.

4, Paketovy generdtor - cilem projektu je sestrojeni vykonného paketového generdtoru vyba-
veného apardtem pro generovdni presnych ¢asovych znacek. Pozadavek na tento gene-
rdtor vzedel v souvislosti s vyvojem SCAMPI adaptéru.

5. IDS sonda - je zafizeni pro detekci nebezpecného sitového provozu (NIDS - Network Infrusion
Detection System), které umozni na Gtok véas reagovat a zabrdnit mu jiz v pocatecni fézi.

Sledovani infrastruktury a provozu sité

Oblast sledovdni infrastruktury se v roce 2005, stejné jako v letech pfedchozich, délila na aktivity ve

dvou zdkladnich oblastech:

1. Vyvoj monitorovacich systémua, které shromazduii, zpracovdvaji a prezentuiji informace zis-
kané z aktivnich prvkd sité (smérovace, prepinace atd.), a analyzu trendl chovéni sifové
infrastruktury z dlouhodobého pohledu. Hlavnim cilem v této oblasti je postupny vyvoj
systému G3, ur¢eného pro plo§né a kontinudini sledovdni infrastruktury pocitacovych siti,
ktery vyustil v roce 2005 v pilotni nasazeni tohoto systému na vétsing prvkl pdteini sité
CESNET2.

2. Sledovdani provozu se zaméfenim na vyvoj ndstrojd pro efektivni zpracovani specifickych
elementdrnich informaci o provozu sité a predevsim na rozvoj experimentdinino uzivatel-
ského rozhrani systému FTAS (Flow-Based Traffic Analysis System).

Sledovdni vykonnostnich charakteristik komunikace v poéitac¢ovych sitich a jejich optimalizace

V rédmci této aktivity se zabyvdme vyzkumem a vyvojem, jeho? cilem je nalézt mechanismy vedou-
ci k zgjisténi pozadovanych vykonnostnich charakteristik pro prenos dat v rozlehlych vysokorych-
lostnich sitich. Soucdsti fohoto vyzkumu je hleddni metod monitorovdni vyse zminénych charakte-
ristik, které povedou k ziské&ni poznatkd o charakteru sitového provozu a chovdni sité a k identifika-
ci problémovych a Uzkych mist. Na tuto oblast pak navazuje zkoumdni moznosti zajistovani poza-
dovanych vykonnostnich parametrl zahrnujici ndvrhy optimalizace fizeni zahlceni a ovéfovdni
moznosti paralelni komunikace. Pro rok 2005 jsme si jako jeden z cild stanovili rozvinout monitoro-
vaci infrastrukturu tak, aby pokryvala véechny vyznamné uzly sité CESNET2. V souvislosti s tim jsme
byli nuceni vyfesit problematiku casové synchronizace monitorovacich stanic, kterd je zdsadni pro
meéfeni nékterych charakteristik sité. V oblasti zvySovdani vykonnosti sité prostfednictvim paralelni
komunikace jsme zcela prepracovali paralelni socketovou knihovnu (psock), kterd byla vyvinuta jiz
v prlbéhu roku 2004.

AAI a mobilita

Cilem aktivity je vyvoj a implementace distribuované infrastruktury poskytujici autentizacni a auto-
rizacéni sluzby pro podporu spoluprdce uZivatell, registrovanych v rlznych domovskych institucich
v rdmci sité CESNET2. Zdkladnim poZzadavkem na budovanou infrastrukturu je kompatibilita
s obdobnymi fesenimi vyvijenymi v evropskych a svétovych sitich ndrodnino vyzkumu a vzdélava-
ni. Certifikacni autorita CESNET CA byla v fijnu jednim ze zaklddajicich ¢lend IGTF (International Grid
Trust Federation), jejimz cilem je zlepsit integraci autentizacnich systémU a usnadnit tak vzdjemny
pfistup uZivateld ke gridovym prostfedkdm. Vzorovym piikladem sluzby, vyzadujici distriouovanou
autentizaéni a autorizacni infrastruktury, je fizeni pfistupu ,mobilnich” uZivatell do internetu pro-
sttednictvim bezdrdtovych (WiFi) siti hostitelskych organizaci (tzv. roaming) v rdmci mezindrodni ini-
ciativy eduroam. Béhem roku 2005 se do infrastruktury eduroam zapojilo nékolik nasich univerzit, jez
nyni umozniuji mobilitu uzivateld, a to i v mezindrodnim méfitku. Ke konci roku na pilotnim projektu
eduroam spolupracovalo véetné sdruzeni CESNET devét instituci ve ¢trndcti lokalitdch, Moznost
vyuzivat pfistup k Internetu prostfednictvim bezdrdtovych siti za&astnénych organizaci je diky fomu
dostupnd tisicm uzivatelt.
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3. SCAMPI adaptor - this adaptor is a result of our cooperation on the European project of
the 5th Framework Program named SCAMPI. It is an adaptor for monitoring high-speed
networks with transfer rates of 10 Gbps and above. The task of our team was mainly to
design and implement the monitoring system firmware and the low-level software for com-
munication with the COMBO6 card.

4, Packet generator - the objective of this project was to construct a high-performance pac-
ket generator, equipped with an adaptor for generating accurate time stamps. The need
for this generator arose in connection with the SCAMPI adaptor development.

5. IDS probe - a device for detecting harmful network traffic (NIDS - Network Infrusion Detec-
tion System) that will allow timely response to attacks, preventing them in the initial stage.

Network Infrastructure and Traffic Monitoring

As in the previous year, the infrastructure monitoring area was divided in 2005 to the following two
main categories of activities:

1. Development of monitoring systems that collect, process and present information obtai-
ned from active network elements (routers, switches etc.) and analysis of network infrast-
ructure behavior frends from the long-term perspective. The main objective of this area is
to gradually develop a G3 system, designed for full-scale and continuous monitoring of
computer network infrastructures. In 2005, this development resulted in pilot deployment of
this system at most of the CESNET2 backbone elements.

2. Traffic monitoring with emphasis on the development of tools for efficient processing of
specific elementary information about the network traffic and mainly the development of
the experimental user interface for FTAS (Flow-Based Traffic Analysis System).

Network Communication Performance Monitoring and Optimisation

Within this activity, we deal with the research and development the purpose of which is to find
mechanisms to ensure the performance characteristics required for transferring data in large
high-speed networks. This research includes search for methods to monitor the aforementioned
characteristics, leading to acquisition of information on the network fraffic character and the net-
work behavior as well as identification of problematic spots and bottlenecks. These activities are
then followed by analyses of possibilities for ensuring the required performance parameters,
including congestion management optimization proposals and ftesting of parallel coommunication
options. As one of our objectives defined for 2005, we have decided to develop the monitoring
infrastructure, so that it covers all important nodes of the CESNET2 network. As a result, we were
forced to deal with the issues of the time synchronization of monitoring stations, which is critical for
measuring some of the network characteristics. As far as the increase of the network performance
through the parallel communication is concerned, we have completely reworked the parallel
socket library (psock) developed back in 2004.

AAI and Mobility

The goal of the activity is the development and implementation of a distributed infrastructure,
providing authentication and authorization services to support cooperation of users registered in
various home institutions within the CESNET2 network. The basic requirement for the constructed
infrastructure is its compatibility with similar solutions developed in European and world national
research and education networks. The CESNET CA certification authority was one of the founding
members of IGTF (International Grid Trust Federation) in October. IGTF aims to improve the infegra-
fion of authentication systems, simplifying the access of users to grid resources. An exemplary
sample of a service requiring a distributed authentication and authorization infrastructure is
the management of the access of “mobile” users to the Internet by means of wireless (WiFi) net-
works of host organizations (so-called roaming) within the international eduroam initiative. Several
universities enfered the eduroam infrastructure in 2005, providing their users with mobility even on
the international level. At the end of 2005, there were 9 institutions from 14 localities (including
the CESNET Association) participating in the pilot eduroam project. The ability to access the Internet
via wireless networks of member organizations is therefore available to thousands of users.
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MetaCentrum

Aktivita se vénuje rozvoji a spraveé Ceského akademického gridového prostfedi a souvisejicimu
vyzkumu ve vybranych oblastech. Ukolem MetaCentra je za pomoci infeligentniho propojeni vypo-
Cetnich a dafovych zdrojd vytvorit jednotné integrované prostiedi pro aplikace koncovych uziva-
tell - Grid. Cinnosti v rdmci MetaCentra jsou Uzce koordinovany s dalsimi aktivitami v ramci vyzkum-
ného zaméru sdruzeni CESNET, a to pfedevsim v oblasti bezpecnosti a fizeni pfistupu ke zdrojam,
a také s mezindrodnimi aktivitami v oblasti budovdni a rozvoje Gridd, zejména pak intenzivnim
zapojenim do feseni celoevropského projektu EGEE, ktery bude popsdn nize.

Vyzkumné aktivity MetaCentra jsou smérovény do oblasti sledovdni (monitoringu) distribuované
vypocetni a datové infrastruktury. V rdmci MetaCentra jsou vyvijeny modely, metody a ndstroje na
pribézné i ad hoc iniciované sledovdni stavu Gridu, jeho jednotlivych komponent a sluzeb. Vyz-
namnou soucdsti je i sledovdni stavu uzivatelskych Uloh pfi prichodu Gridem.

Virtudlini prostiedi pro spoluprdci

Aktivita Virtudaini prostfedi pro spoluprdci se zabyvd problematikou technologii pro spoluprdci, vyu-
Zivajicich vysokorychlostnich siti pro sdileni multimedidinich dat, a to jak formou videokonferenci
a sdilenych aplikaci, tak formou streamovdni téchto dat. V této oblasti jsme se v roce 2005 zaméfi-
li na vyzkum a vyvoj robustnich ad hoc siti a distribuovanych smérovacd pro synchronni distribuci
mulfimedidlnich dat, na ndvrh &islovaciho pldnu pro videokonference kompatibilniho s mezind-
rodnim pldnem VideNet a na vyzkum v oblasti streamingu multimedidiniho obsahu s vysokym roz-
lisenim.

V rdmci této aktivity a ve spoluprdci s tymem aktivity Optické sité se na pocdatku fijna 2005 podari-
lo za vyuZiti lambda sluZzeb zrealizovat dvé demonstrace vicebodové videokonfence s pfenosem
obrazu v HDTV kvalité. Prvni se konala v souvislosti s mezindrodni konferenci iGrid 2005, a to mezi
San Diegem, Baton Rouge (Louisiana) a Brnem (fopologie je zndzornéna na obr. &. 4). Rychlost pre-
ndsenych dat tehdy dosahovala 10 Gb/s. Krdtce nato jsme byli pozvdni k demonstraci distribuo-
vané interaktivni vizualizace béhem konference SuperComputing 2005, kterd se konala v Seattlu,
v USA. Podobné jako v dfive zminéné demonstraci byla vizualizaéni data generovdna v Baton
Rouge a distribuovdna do fii U¢astnicich se mist. Kazdé misto bylo schopno spolupracovat na vizu-
alizaci a ménit interaktivné jeji parametry diky specidinim periferiim - haptickym oviadacdm vizua-
lizace (viz obr. &. 5). Diky pfenostim obrazu a zvuku mezi jednotlivymi misty bylo mozné diskutovat
o vizualizaci a analyzovat ji v rediném case.

IP telefonie

Jednou z aplikaci, které zac¢inaji byt v prostfedi IP siti v sou¢asné dobé stdle vice vyuzivdny, jsou sluz-
by hlasové - IP telefonie. JelikoZ se jednd o jednu z integrdinich soucdsti virtudiniho prostfedi pro
spoluprdci, vénujeme také této aplikaci ndleZitou pozornost. V souvislosti s rozvojem nasi hlasové
infrastruktury jsme v pribéhu roku 2005 fesili otdzky souvisejici s fransformaci vystupu do vefejné
telefonni sité, zabyvali jsme se hodnocenim kvality hovoru, pfipravili jsme pro ¢leny moznost adre-
sovdni pomoci ENUM a vénovali jsme se také implementacim IP telefonie na otevienych feSenich.

B&hem roku 2005 bylo po siti CESNET2 uskutecnéno vice nez 1,5 mil. hovorl a VolP (Voice over IP)
infrastruktura umoznila letos prohovotit celkové 4,5 mil. minut, pfic¢emz mezi univerzitami v rdmci
CESNET2 to bylo témér 0,7 mil. minut.

Podpora distanéniho vzdélavani

Z&kladnim cilem aktivity je kvalitativni posun elektronické podpory vyuky na vysokych skoldch
s maximdlnim vyuzitim sou¢asnych moznosti v oblasti progresivnich sifovych i lokdlinich digitdinich
technologii. Hiavnim Ukolem aktivity v tomto roce byl vyvoj metodik pro oboustrannou komunikaci
Ucastnikd e-learningu, metodik pro sdilené predndsky formou videokonferenci a rozvoj informacni-
ho portdlu elearning.cesnet.cz.
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MetaCentre

This activity deals with the development and management of the Czech academic grid environ-
ment and related research in selected areas. The task of MetaCentrum is fo create a unified inte-
grated environment for end-user applications using an intelligent inferconnection of computing
and data resources - a grid. Activities within MetaCentrum are closely coordinated also with other
activities within the research plan of the CESNET Association, mainly in the area of the security and
management of access to resources, as well as infernatfional grid construction and development
activities, especially the Association's intensive participation in the implementation of the pan-Euro-
pean EGEE project described below.

Research activities of MetaCentrum are focused on the distributed computing and datfa infrast-
ructure monitoring area. Models, methods and fools for confinuous and ad-hoc-initiated monitoring
of the status of the grid and its individual components and services are developed within Meta-
Centrum. An important part is also the monitoring of the state of user jobs while these jobs proce-
ed through the grid.

Virtual Collaborative Environment

The Virtual Collaborative Environment activity deals with cooperation-enabling fechnologies, ufili-
zing high-speed networks for sharing multimedia data, both in the form of video conferencing and
shared applications and the form of streaming. In this area, we were concenfrating in 2005 on
the research and development of robust ad hoc networks and distributed routers for synchronous
distribution of multimedia data, design of a numbering plan for video conferences compatible with
the international VideNet plan, and research in the sphere of HD multimedia confent streaming.

Within this activity and in cooperation with the team implementing the Optical Networks activity, we
managed to make use of lambda services to perform two demos of multipoint video conferences
fransferring video in the HDTV resolution at the beginning of October 2005. The first demo related to
the iGrid 2005 international conference, interconnecting San Diego, Baton Rouge (Louisiana) and
Brno (for the fopology see Fig. 4). The data transfer rate reached 10 Gbps at that time. Shortly after,
we were invited to a demonstration of a distributed interactive visualization during the SuperCom-
puting 2005 conference held in Seattle, USA. As in the case of the aforementioned demo, visuali-
zation data were generated in Baton Rouge and distributed to three participating sites. Each site
was capable of cooperating on the visualization, inferactively changing its parameters with spe-
cial peripherals - haptic visualization controllers (see Fig. 5). With the video and audio transfer be-
tween individual sites, participants could discuss the visualization, analyzing it in the real fime.

IP Telephony

One of the applications that are currently getting more and more popular in the IP networks envi-
ronment are voice services - the IP telephony. Since these services represent one of the integral
components of a virtual cooperation environment, we pay due attention also to this application.
With respect to the development of our voice infrastructure, we were dealing in 2005 with issues
relating to the output fransformation to the public switched telephone network and the call quali-
ty evaluation. We prepared an option to use ENUM addressing for our members and concentrated
also on implementations of the IP telephony based on open solutions.

Over 1.5 million calls were carried out in 2005 over the CESNET2 network and the VolP (Voice over
IP) infrastructure allowed 4.5 million minutes of call time in total, while almost 0.7 million minutes
were generated by calls among universities within CESNET2.

Distance Learning Support

The basic objective of this activity is fo raise the electronic education support quality at universities,
making maximal use of existing options in the area of progressive network and local digital tech-
nologies. The main task of the activity in this year was to develop methodologies for bi-directional
communication of e-learning participants, methodologies for shared lectures implemented
through video conferences, and the information portal at elearning.cesnet.cz.
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PLANOVANA TOPOLOGIE SITE GEANT2 Obr. 6

PLANNED GEANT2 NETWORK TOPOLOGY Fig. 6
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SEMINAR CEF NETWORKS WORKSHOP, 16. - 18. KVETNA 2005 Obr. 7

CEF NETWORK WORKSHOP, MAY 16TH - 18TH, 2005 Fig. 7

SEMINAR VYSOKORYCHLOSTNI SITE PRO VEDU A VYZKUM, 7. LISTOPADU 2005 Obr. 8

SEMINAR HIGH SPEED NETWORKS FOR SCIENCE AND RESEARCH, NOVEMBER 7TH, 2005 Fig. 8
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CESNET CSIRT

Cilem aktivity CSIRT (Computer Security Incident Response Team) je dosd&hnout lepsi Grovné interni
organizace v oblasti bezpednosti sité a provozovanych sluzeb, ustanovit skupinu pracovnikd, zaby-
vajicich se touto problematikou, a dosdhnout ur¢ité koordinace pfi feseni bezpe&nostnich inci-
dentl a pfijejich pfedchdzent. V pribéhu roku 2005 byly podniknuty zdkladni kroky nutné pro vybu-
dovéni a formalizaci bezpednostnich tymd, ustanovena pravidia pro komunikaci uvnitf bezped-
nostniho tymu i mezi t€mito tymy navzdjem.

Soucdsti aktivity je také rozvoj systému pro sledovdni Utokd na sif, kde jsme pokracovali ve vyvoji
program pro analyzy dat ze serveru, ktery zaznamendvd a brzdi Utoky, sméfujici do dosud nealo-
kovaného adresového prostoru CESNETU, a faké vyvoj systému pro bezpecnostni audit servert
CESNETu.

Medicinské aplikace

Ukolem této aktivity je akcelerovat vyuzivani informadnich a komunika&nich technologii v oblasti
mediciny, nebof tato je zdrojem zajimavych aplikaci, které vyzaduji velmi kvalitni infrastrukturu
a velké kapacity pfenosu. Potvrzenim vyznamné role sdruzeni CESNET pfi vyvoji a nasazovdani nej-
novejsich aplikaci a technologii ur¢enych pro potteby mediciny je pozvdni vedouciho této aktivity
Ing. Milana Sdrka, CSc. do &eského panelu expertll Svétové zdravotnické organizace (WHO)
v oblasti eHealth, kterd se zabyvd vyuzitim informacnich a komunikacnich technologii pfi péci o lid-
ské zdravi, Ukolem panelu expertt bude zajisténi Gcasti Ceské republiky na projektu WHO nazvo-
ném Global eHealth Survey, ktery md zmapovat Uroven feseni eHealth v rdznych Edstech svéta, mj.

i v Ceské republice.

Vyse uvedené charakteristiky jednotlivych aktivit vyzkumného zdméru a prehled &innosti v roce
2005 je pouze informativni, detailni informace o prdbéhu feseni vyzkumného zaméru, strukturované
podle téchto aktivit, jsou soucdsti publikace ,Optickd sit ndrodniho vyzkumu a jeji nové aplikace”
z roku 2005, jejiz elektronickd verze je k dispozici na http://www.cesnet.cz/doc/2005/zpravay/.

4.1.3. Hodnoceni vysledkl vyzkumného zdméru, dosaZenych v roce 2005

Zhodnoceni vysledkl vyzkumného zaméru ,Optickd sit ndrodniho vyzkumu a jeji nové aplikace”,
dosazenych v prabéhu roku 2005, probéhlo 26. ledna 2006 v prostordch sdruzeni. Oponentni rada slo-
Zend z prednich odbornikd z oblasti informacnich a komunikacnich technologii se shodla, Ze cile
vyzkumného zdmeéru, stanovené pro lorsky rok, byly spinény a vyzkumny zémeér sdruzeni CESNET byl
v roce 2005 feSen na vysoké odborné drovni. Oponentni rada doporucila pokracovat v feseni
vyzkumného z&meéru podle pfedem stanoveného harmonogramui.

Kompletni zapis z prabézného oponentniho fizeni je k dispozici na
http://www.cesnet.cz/doc/2005/oponentura/.
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CESNET CSIRT

The objective of the CSIRT activity (Computer Security Incident Response Team) is to achieve a bet-
fer internal organization level in the area of the security of the network and provided services,
appoint a team of experts dealing with these issues, and reach certain coordination while hand-
ling and anticipating security incidents. In the course of 2005, basic steps needed to build and for-
malize the security teams were taken and rules for the communication inside the teams as well as
among the tfeams were defined.

The activity includes also development of a system for monitoring network attacks, where we con-
finued in developing programs for analyzing data from the server that records and inhibits attacks
headed to the unallocated address range of CESNET. We were also developing a system for per-
forming security audits of CESNET servers.

Medical Applications

This activity aims fo accelerate use of informatfion and communication technologies in the medi-
cal areq, as this area proves to be a source of interesting applications requiring a very high qua-
lity infrastructure and high transfer rates. Confirming the important role of the CESNET Association
when developing and deploying latest applications and fechnologies for needs of the medical sci-
ence is the invitation of the leader of this activity, Ing. Milan Sdrek, CSc., to the Czech board of
experts of the World Health Organization (WHO) in the eHealth area, dealing with utilization of infor-
mation and communicatfion tfechnologies in the human health care. The task of the board of
experts will be to ensure participation of the Czech Republic in the WHO project named Global
eHealth Survey, designed to map the eHealth implementation level in various parts of the world,
incl. the Czech Republic.

The above characteristics of individual activities of the research plan and the overview of the acti-
vities for 2005 is provided only for informative purposes. Detailed information on the progress of
the research plan implementation, structured by these activities, is included in the publication fitled
“Optical National Research Network and Its New Applications” from 2005, the electronic version of
which is available af hitp://www.cesnet.cz/doc/2005/zpravay/.

4.1.3. Evaluation of the Research Plan Results Achieved in 2005

The evaluation of results of the “Optical National Research Network and its New Applications” re-
search plan achieved in 2005 was carried out on 26 January 2006 in the Association's premises.
A board of opponents comprising fop experts from the sector of information and communication
fechnologies has agreed that the objectives of the research plan defined for the previous year
were met and the research plan of the CESNET Association was implemented in 2005 on a high pro-
fessional level. The board of opponents also recommended confinuing with the research plan
implementatfion in accordance with the schedule determined in advance.

For complete minutes of the regular opposition procedure, visit
http://www.cesnet.cz/doc/2005/oponentura/.
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4.2. MEZINARODNIi SPOLUPRACE

Vysledky, kterych jsme dosdhli v souvislosti s rozvojem Ceské sité ndrodniho vyzkumu a vzdéldvani,
jsou uzndvany také u nasich zahranicnich partnerd a sdruzeni CESNET je zvdno do konsorcii mnoz-
stvi mezindrodnich projektd v oblasti informacnich a komunikacénich technologii. V roce 2005 jsme
se zUcastnili ndsledujicich mezindrodnich projektt a aktivit.

4.2.1.  Projekt GN2

Sdruzeni CESNET se jiz od roku 1996 aktivné podili na budovdni evropské infrastruktury, propojujici
vysokorychlostnimi spoji sité pro vyzkum a vzdélavani jednotlivych evropskych zemi (NREN). Od zd&ii
roku 2004 se tak déje v rdmci projektu Multi-Gigabit European Academic Network, vefejnosti viak
patrné zndmeéjsiho pod zkratkou GN2. Na jeho feseni se podili 32 organizaci, zabyvajicich se pro-
blematikou vysokorychlostnich siti pro védu a vyzkum. Jeho cilem je do roku 2008 ddat evropskym
vyzkumnym a vzdéldvacim istitucim k dispozici komunikaéni prostiedi, které bude schopno uspo-
kojit jejich poZzadavky od zajisténi mobility v evropském vyzkumném prostoru (European Research
Area - ERA) po poskytovdni vyhrazenych vysokokapacitnich spojeni mezi konkrétnimi koncovymi
zarizenimil.

Zdakladem vy$e zminéného komunika&niho prostfedi bude pdteini sit, kterd ponese ndzev GEANT2
(jeji plédnovanou topologii v okamziku spusténi najdete na obr. &. 6). Tato sif je od pocdtku projek-
fovdna jako sit hybridni, tzn. Ze kromé zdkladni IP komunikace bude podporovat také vytvareni
docasnych Ucelovych infrastruktur (grid) ¢i spojeni bod-bod, ato jak na bdzi virtudinich privatnich
siti, tak na bdzi vyhrazenych vinovych délek (fzv. lambda sluzby). Sit by méla byt uvedena do pro-
vozu v prvnim Ctvrtleti roku 2006.

Odbornici sdruzeni CESNET se v fomto projektu podileji na feseni Ukold predevsim v t&chto oblastech:

. design fopologie sité, vybér vhodnych tras a zafizeni k osazeni téchto fras

. fe$eni problematiky zajisténi kvality sluzel mezi koncovymi klienty

. vyvoj ndstrojl pro monitorovani rozsdhlych velkokapacitnich siti

. vyvoj ndstroji a mechanismu, potfebnych k zgjisténi bezpednosti sité

. tvorba mechanismU pro poskytovdni vyhrazeného pdsma nebo dokonce vyhrazenych
vinovych délek (lambda sluzby) pro potieby kratkodobych projektt na vyzaddani

o realizaci testovacich infrastruktur pro experimenty v oblasti informacnich a komunikacnich
technologif

. vyvoj autentizaéni a autorizaéni infrastruktury pro podporu mobility uzivatell

Podrobnéjsi informace Ize nalézt na www.geant2.net.
4.22. EGEE

Projekt EGEE (Enabling Grids for E-sciencE) 6. Rdmcového programu Evropské unie patfi mezi nej-
véfsi mezindrodni projekty jak poctem partnerd, tak finanénim krytim, které Evropskd unie poskytu-
je. Na projektu se podili pod vedenim vyzkumného sttediska CERN 70 partner( prakticky ze viech

zemi Evropy v&etné Ruska a zapojeny jsou i instituce z USA, pficemz zdjem o spoluprdci maiji i asij-
ské zemé, predevsim Korea a Japonsko.

Hlavnim cilem projektu EGEE je vybudovdni stabilniho spolehlivého Gridu, ktery mdé v roce 2006 pro-
pojit vice neZ 100 center s 50 tisici procesory a nejméné jednim PB (petabyte) diskové kapacity. Sou-
Casti projektu je také rozvoj gridového middleware vyvinutého v rdmci projektu DataGrid, na néjz
projekt EGEE navazuje.
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4.2, INTERNATIONAL COOPERATION

Results we have achieved in connection with the development of the Czech national research and
education network are acknowledged also by our foreign partners. The CESNET Association is invi-
ted to consortiums of many infernational projects in the area of information and communication
technologies. In 2005, we took part in the following international projects and activities.

4.2.1. GN2 Project

The CESNET Associatfion has been actively parficipatfing in the constfruction of a European infrast-
ructure intferconnecting natfional research and education networks (NRENSs) of individual European
countries with high-speed links since 1996. From September 2004, this constfruction takes place
within the Multi-Gigabit European Academic Network project, which is however known fo the public
rather under the abbreviation GN2. 32 organizations engaged in the area of high-speed research
and scientific networks will be involved in works on the project. The goal of the project is to provide
European research and education instfitutions with a communication environment until 2008, capa-
ble of meeting their requirements from ensuring mobility in the European Research Area (ERA) to
providing reserved high-capacity connections between specific terminal devices.

The core of the aforementioned communication environment will be a backbone network named
GEANT2 (the topology of this network as planned for the launch date can be found in Fig. 6).
This network has been designed as a hybrid network since the very beginning, meaning that it will
support - in addifion to the basic IP communication - also creatfion of femporary special-purpose
infrastructures (grids) or pointto-point connections, based both on virtual private networks (VPN)
and reserved wavelengths (so-called lambda services). The network should be put into operation
in the first half of 2006.

Experts from the CESNET Association participate within this project in tasks from the following crucial
areas:

o network topology design, selection of suitable line and equipment these lines will be fitted with

. solution of QoS provision among end clients

. creation of tools for monitoring extensive high-capacity networks

. creation of fools and mechanisms needed to ensure security of the network

. creation of mechanisms for on-demand provision of reserved bandwidths or even reser-
ved wavelengths (lambda services) for needs of short-term projects

. implementation of testing infrastructures for experiments in the area of information and
communication fechnologies

. development of an authentication and authorization infrastructure to support the user
mobility

More detailed information is available af www.geanf2.net.
4.22. EGEE

The EGEE (Enabling Grids for E-sciencE) project of the éth EU Framework Program belongs among
the largest infernational projects - both in terms of the number of partners and the financial coverage
provided by the European Union. Under the leadership of the CERN research center, there are 70
partners participating in the project, coming virtually from all European countries including Russia.
Institutions from USA are involved too and an inferest in cooperation exists also in Asian countries,
especially Korea and Japan.

The main objective of the EGEE project is to construct a stable and reliable grid that will inter-
connect more than 100 centres with 50,000 processors and at least one petabyte (PB) of the hard drive
capacity by 2006. The EGEE project incorporates also development of the grid middleware developed
within the DataGrid project, to which the project is a follow-up.
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V roce 2005 jsme v rdmci vyzkumnych aktivit projektu EGEE odpovidali za rozvoj Logging and Book-
keeping Service (LB), sluzby, kterd sleduje prlchod Uloh gridovym prostfedim a rekonstruuje stav
Ulohy na zdkladé uddlosti zasilanych jednotlivymi komponentami, a za vyvoj dlouhodobého Ulo-
Zisté dat o Ulohdch pocitanych na EGEE Gridu (Job Provenance). Také jsme spolupracovali na vyu-
Ziti dat, uklddanych v LB datfabdzi pro vypocdty statistik vyuzivani EGEE Gridu a jeho spolehlivosti.
V rdmci italsko/Ceského clusteru CESNET rovnéz poskytuje napojeni na bezpecnostni skupinu
a podili se na dalsim rozvoji MyProxy serveru (Glozisté uZivatelskych certifikatl, pouzivané pro gene-
rovdni ¢asové omezenych proxy certifik&td).

CESNET je ddle infenzivné zapojen do feseni aktivit spojenych s provozem a sprdvou Gridu a pod-
porou uzivateld. Kromé béznych cinnosti v rdmci stfedoevropského Regiondinino operaénino cent-
ra (ROC) CESNET prevzal odpovédnost za ustaveni a provoz VOCE (virtudini organizace pro stfed-
ni Evropu).

Dalsi informace o projektu je mozno ziskat na www.eu-egee.org. Specifické informace o Ucasti
sdruzeni CESNET je pak mozno nalézt na strdnkdch egee.cesnet.cz.

4.23 SCAMPI

Cilem projektu SCAMPI, kterého jsme se Ucastnili v obdobi od dubna 2002 do bfezna 2005, bylo
navrhnout a implementovat platformu pro pasivni monitorovdni vysokorychlostnich siti s hardwaro-
vou akceleraci. V lednu 2005 probéhlo zdvérecné review, na kterém byl projekt hodnocen jako
velmi Uspésny. Do konce projekiu bylo tfeba jesté dokoncit nékteré cdsti software a zejména pro-
vést integraci systému.

Podrobngjsi informace o projektu, véetné viech vytvorenych dokumentd, je mozné ziskat na stréin-
kdch projektu http://www.ist-scampi.org/.

4.24. LOBSTER

Na vysledky projektu SCAMPI navdzal v zaii 2004 projekt LOBSTER (Large Scale Monitoring of Bro-
adband Infernet Infrastructure). Cilem fohoto projektu je rozsiteni architektury SCAMPI o nékteré
dalsi funkce, zejména o distribuované monitorovéni a anonymizaci dat, a vytvoreni sité monitoro-
vacich uzld v evropském méfitku se zaméfenim na zajisténi véasné detekce rdznych typl bezped-
nostnich Utokd. Projekt LOBSTER, jehoz konsorcium tvofi 8 organizaci z 5 evropskych zemi a Nového
Zélandu, potrvd do konce roku 2006. Sdruzeni CESNET je v fomfo projektu odpovédno za analyzu
pozadavkl uZivatelld na monitorovact infrastrukfuru a za vyvoj anonymizacni podpory ve firmware
monitorovacich adaptérd, vyvinutych v rdmci projektu SCAMPI,

Vice informaci o projektu LOBSTER se nachdzi na www.ist-lobster.org.

4.2.5.  SEEFIRE

Cilem projektu je zmapovdni dostupnosti optické infrastruktury v zemich jihovychodni Evropy
a vytvoreni moznych strategii dalsiho rozvoje NREN v tomto regionu. Projektu se Ucastni NREN zemi
jihovychodni Evropy, sdruzeni CESNET, DANTE a TERENA. Nasim Ukolem v tomto projektu je koordi-
nace hleddni vhodnych fransmisnich technologii pro region jihovychodni Evropy a zpracovdni

popist a ndvrh budovdni vybranych optickych tras.

Podrobnéjsi informace se nachdzeji na www.seefire.org.
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Within the research activities of the EGEE project in 2005, we were responsible for the development
of the Logging and Bookkeeping Service (LB). This service monitors the flow of individual job
through the grid environment and reconstructs the job status based on events sent by individual
components. In addition, our responsibility covered the development of a long-term data storage
for jobs computed within the EGEE grid (Job Provenance). We took share also in the utilization
of data stored in the LB database for calculating statistics indicating the EGEE grid utilization and
reliability. Within the Italian/Czech cluster, CESNET also provides connection to the security group,
participating in the further development of the MyProxy server (storage of user certificates, used for
generating time-limited proxy certificates).

In addition, CESNET intensively cooperates on activities relating to the grid operation and admini-
stration as well as user support. Besides common activities within the Central-European Regional
Operation Center (ROC), CESNET has taken over the responsibility for the establishment and
operation of VOCE (Virtual Organization for the Central Europe).

More information on the project is available at www.eu-egee.org. Specific information about
the participation of the CESNET Association can be found at egee.cesnet.cz.

4.23. SCAMPI

The objective of SCAMPI project, where we participated from April 2002 to March 2005, was to
design and implement a platform for passive monitoring of high-speed networks with a hardware
acceleration. A final review took place in January 2005, evaluating the project as very successful.
Before completing the project, some parts of the software had to be finalized and more impor-
tantly, the system integration had to be carried out.

More detailed information on the project including all documents created are available at the project
website at http://www.ist-scampi.org/.

4.24. LOBSTER

Results of the SCAMPI project made up for a start point for the LOBSTER project (Large Scale Monito-
ring of Broadband Internet Infrastructure), initiated in September 2004. The goal of this project is to
extend the SCAMPI architecture with several additional functions, especially the distributed monito-
ring and anonymization of data, and create a network of monitoring nodes in the European scale,
focusing on timely detfection of various types of security aftacks. Works on the LOBSTER project,
the consortium of which comprises 8 organizations from 5 European countries and New Zealand, will
be in progress till the end of 2006. The CESNET Association is responsible within this project for the analy-
sis of user requirements for the monitoring infrastructure and the development of an anonymization
support in the firmware of monitoring adaptors developed within the SCAMPI project.

More information on the LOBSTER project is available at www.ist-lobster.org.
4.2.5.  SEEFIRE

Mapping the availability of the optical infrastructure in countries of South-Eastern Europe, this pro-
ject aims to outline potential strategies for further development of NRENS in this region. Participants
of this project include NRENs of countries from South-Eastern Europe, the CESNET Association, DANTE
and TERENA. Our fask in this project is fo coordinate the search for suitable transmission technolo-
gies for the region of South-Eastern Europe, processing descriptions and proposals for constructing
selected optical lines.

More information is available at www.seefire.org.
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4.2.6. ORIENT

V fijnu 2005 byl zahdjen projekt na realizaci propojent sité GN2 s Cinskymi sitémi pro vyzkum a vzdé-
|&vani CERNET a CSTNET s ndzvem ORIENT. Na projektu se podili kromé& CERNETU jesté Sest evrop-
skych NREN a spolecnost DANTE. Sdruzeni CESNET do projektu vioZi své zkusenosti pfi monitorovdni
rozsahlych siti,

Vice informaci Ize nalézt na www.dante.net.
4.2.7. GLIF

V roce 2004 se sdruzeni CESNET stalo také oficidinim pfidruzenym clenem projektu Global Lambda
Infegrated Facility (GLIF), globdini experimentdini sifové iniciativy, zaméfené na podporu vyvoje
nejndrocnéjsich védeckych a vyzkumnych aplikaci. GLIF se sklddd z mnoha gigabitovych optic-
kych tfras, zvanych lambda okruhy, pokryvajicich Severni Ameriku, Evropu a Asii, které davaiji k dis-
pozici jednotlivi Ucastnici iniciativy. Uzivateli GLIF jsou instituce, organizace a konsorcia, provozujici
aplikace mimofadné& ndroéné na prenosové kapacity. Cesky podil v iniciativé GLIF tvoff sit Czech-
Light, provozovand sdruzenim CESNET. Postupné se do projektu pfipoji i dalsi ceskd a moravskd
mé&sta. Nejvyznamnéjsim tuzemskym uzivatelem je v soudasnosti Fyzikalni stav AV CR, ktery sit vyu-
Zivé ke komunikaci s evropskym centrem fyzik&iniho vyzkumu CERN.

Vice informaci na www.glif.is.

Mimo Ucasti na vyse zminénych projektech se sdruzeni CESNET také podilelo na pfiprave nékolika
novych mezindrodnich projektd, z nichz nékteré byly Evropskou komisi pfijaty a jejich feseni zapo-
&ne v prabéhu roku 2006.

4.3. NARODNI VYZKUMNE PROJEKTY

Spolecné s Ustavem radiotechniky a elektroniky AV CR a Fakultou elektrotechnickou CVUT spolu-
pracuje sdruzeni CESNET v rdmci projektu Optimalizace pfenosu dat rychlosti 10 Gbit/s po vidk-
nech G.652 bez pouiiti linkovych EDFA s ohledem na dosaZeni maximdini pfenosové vzddlenosti
na analyze moznosti zvy$eni pfenosové vzddlenosti na trasdch slozenych z optickych vidken s rych-
losti 10 Gbit/s s vyuzitim ramanovského cerpdni pfenosového vidkna a s vyuzitim zesileni signdlu
erbiem dopovanymi zesilovaci na koncich tras.

V projektu Efektivni zpracovdni medicinskych obrazovych informaci se CESNET spolecné s Masa-
rykovou Univerzitou v Brné a Masarykovym onkologickym Ustavem v Brné zabyvaé:

. ndvrhem, vyvojem a realizaci prostfedkd pro infegraci v oblasti akvizice, uklddani, pfeno-
st a sdileni medicinské obrazové informace

. ndvrhem feseni legislativnich otdzek, souvisejicich s fesenou problematikou

. problematikou zabezpeceni citlivych pacientskych dart.

Cilem projektu MediGrid - metody a ndstroje pro vyuZiti sité Grid v biomediciné, na kterém spolu-
pracuji spoleé&né Fakultni nemocnice v Motole, Masarykova nemocnice v Usti nad Labem
a CESNET, je vytvoreni pilotni implementace MediGridu - prosttedi a moduldrniho systému aplikaci
pro distribuované zpracovéni datovych a vypocetnich Uloh ve zdravotnictvi,
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4.2.6. ORIENT

A project for implementing a connection of the GN2 network with Chinese research and educo-
fion networks (CERNET and CSTNET) named ORIENT was launched in October 2005. Besides CERNET,
there are six more European NRENs involved in the project plus DANTE. The CESNET Association will
invest its experience in the project, gained within monitoring of extensive networks.

More information is available at www.danfe.net,

427. GLIF

The CESNET Association became also an official associated member of the Global Lambda Integra-
ted Facility (GLIF) project in 2004 - a global experimental network inifiative focused on the develop-
ment support for most demanding scientific and research applications. GLIF consists of many giga-
bit optical lines (so-called lambda circuits) covering North America, Europe and Asia. These lines are
provided by individual initiative participants. GLIF users are institutions, organizations and consorfiums
running applications that are extremely demanding in terms of transfer capacities. The Czech share
in the GLIF initiative is represented by the CzechLight network, operated by the CESNET Association.
Other Czech and Moravian cities will gradually join the project. The most important domestic user is
now the Physics Department of Academy of Sciences of the Czech Republic that ufilizes the network
for communication with the European Physics Research Centre, CERN.

More information is available at www.glif.is.

In addition to participation in the aforementioned projects, the CESNET Association has been acti-
vely participating also in preparation of several new international projects, some of which were
accepted by the European Commission. Works on these projects are to be initiated in the course
of 2006.

4.3. NATIONAL RESEARCH PROJECTS

In association with the Institute of Radio Engineering and Electronics of the Academy of Sciences
of the Czech Republic and the Faculty of Electrical Engineering of the Czech Technical University
the CESNET Association participates in the project named Optimization of 10Gbps Data Transfers
via G.652 Fibers without Using Line EDFA to Maximize the Transfer Range. The project is oriented at
the analysis of options for increasing the tfransfer range on lines comprising optical fibers with
fransfer rates of 10 Gbps, utilizihg the Raman fransfer fiber pumping and signal amplification
through erbium-doped amplifiers af the terminal points of these lines.

Within the project of Efficient Processing of Medical Image Information, the CESNET Association
tfogether with the Masaryk University in Brno and the Masaryk Institute for Oncology in Brno deal
with;

. design, development and implementation of resources for infegration in the area of acqu-
isition, storage, fransfers, and sharing of medical image information

. design of solutions fo legislation issues relating to the fopics in question

. security of sensitive patient data.

The objective of the MediGrid - Methods and Tools for Utilizing Grid Networks in the Biomedicine pro-
ject, implemented collectively by the University Hospital in Motol, Masaryk Hospital in Usti nad Labem
and CESNET, is to create a pilot implementation of MediGrid - an environment and modular system
of applications for distributed processing of data and computing tasks in the healthcare area.
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Pfedmétem spole&ného projektu sdruzeni CESNET a Ustavu radiotechniky a elekironiky AV CR
Ramanovské vidknové zesilovace s ¢asové multiplexovanym &erpdnim je teoretickd analyza
a experimentdini ovéfeni viastnosti Sirokopdsmovych ramanovskych vidknovych zesilovacl s ¢aso-
vym spindnim cerpacich zdrojd.

4.4. FOND ROZVOJE

V roce 2005 Rada Fondu rozvoje vyhldsila dvé vybérovd fizeni na nové projekty. Pro prvni kolo byly
vyhl&$eny tyto tématické okruhy:

. Vybaveni laboratofe pro vyvoj hardware a vychova odbornikd v oblasti vyvoje hardware
. Rozvoj CISCO akademie

Z 9 podanych projektl bylo 5 prijato k spolufinancovani.

Cislo Nositel

projektu projektu | Ndzev projektu

134/2005 | VSB-TUO | Prostfedi pro vyvoj embedded systémd

135/2005 ZCU | Zvyseni kvalifikace instruktord LCNA (Local Cisco Networking Academy)
Ostravské univerzity

137R1/2005| ZCU | Vybudovani regiondini sifové akademie Grovné CCNP programu

Cisco Networking Academy na ZCU v Plzni

140R1/2005| CVUT | Aplikovany vyzkum smérovacich protokold

142/2005 UNO | Rozvoj Cisco akademie pomoci vyuky sifové bezpednosti

Pro druhé kolo vybérového fizeni v roce 2005 byly vyhldseny tyto tématické okruhy:

. Vyuziti sluzeb sité CESNET2 a modernich informacnich a komunikacnich technologii ve
vyukovém a vzdéldvacim procesu, pii tvarci a védeckovyzkumné ¢innosti a pfi fizeni vetej-
nych vysokych $kol a AV CR

. Vyvoj, ndvrh a spréava portdll provozovanych ¢leny sdruzeni

. Pokrocilé aplikace, vyuZivajici vysokorychlostni pdtefni sit, rozvoj novych sitovych protokolt

. Moderni integrované informadni systémy na vysokych skoldch a v AV CR, vyuzivajici sito-
vou infrastrukturu provozovanou sdruzenim CESNET

. Interakce univerzitnich siti s vefejnymi sitémi

. Vybudovdni roamingového piistupu k WiFi sitim clent sdruzeni CESNET

. Vzdélavani zaméstnancl Elend sdruzeni v oblastech pfedmétu cinnosti sdruzeni

. Pracovni a studijni pobyty zaméstnanct ¢lent sdruzeni na prednich svétovych pracovis-
fich z oblasti pfedmétu Cinnosti sdruzeni

. Praktickd vyuka pokrocilych sitovych technologii s prvky e-learmingu

Z 34 podanych projektt v fomto kole prijalo sdruzeni 19 projektd, z toho jeden byl odmitnut samot-
nym fesitelem.
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The goal of the collective Raman Fiber Amplifiers with Time-Multiplex Pumping project of
the CESNET Association and the Institute of Radio Engineering and Electronics of the Academy of
Sciences of the Czech Republic is the theoretical analysis and experimental verification of proper-
fies of wideband Raman fiber amplifiers with time multiplexing of pumping sources.

4.4. DEVELOPMENT FUND

In 2005, the Development Fund Council announced two calls for new projects. For the first call,
the following thematic groups were specified:

. Equipping of a hardware development laboratory and training of professionals in
the hardware development area
. CISCO Academy development

5 of 9 submitted projects were accepted for co-financing.

Project No. Project Executor Project Name

134/2006 Technical University of Ostrava | Environment for developing embedded systems
135/2005 University of West Bohemia | Increase in the qualification of LCNA (Local Cisco Networking Academy)

in Plzen trainers af the University of Ostrava
137R1/2005 |  University of West Bohemia | Construction of a CCNP-level regional nefwork academy within the Cisco
in Plzen Networking Academy program af the University of West Bohemia in Plzen
140R1/2005 |  Czech Technical University | Applied research of routing profocols
in Prague
142/2005 University of Ostrava Cisco Academy development through network security tuition

For the second call of the selection procedure in 2005, the following thematic groups were specified:

. Utilization of services of the CESNET2 network and modern informatfion and communica-
tion fechnologies within the tuition and education process, creative and scientific/research
activities and management of public universities and the Academy of Sciences of
the Czech Republic

o Development, design and administration of portals operated by the Association members

o Advanced applications using the high-speed backbone network; development of new
network protocols

o Modern integrated information systems atf universities and the Academy of Sciences
employing the network infrastructure operated by the CESNET Association

o Intferaction of university networks with public networks

. Development of roaming access to WiFi networks of the CESNET Association members

o Education of employees of the Association members in areas representing the subject of
the Association's activities

o Work and study stays of employees of the Association members at leading world work-
places belonging to the areas representing the subject of the Association's activities

. Practical training for advanced network technologies with e-learning elements

The Association accepted 19 of 34 projects sulbmitted in this call. One of the projects was rejected
by the submitting entity itself.
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Cislo Nositel

projektu projektu | Ndzev projektu

143R1/2005| MU | Dohledovy systém metropolitniho archivu medicinské obrazové informace

145R1/2005| UK | 'DICOMED" - Metodologie préce s komunikacnimi systémy pfi vyuce
a mezioborové spoluprdci

150R1/2005| ZCU | Fungovdni stfedisek uzivatelské podpory v prostfedi evropskych univerzit

151/2005 ZCU | Rozsifeni infrastruktury PKI

152/2005 ZCU | Bezped&né zpfistupnéni citlivych univerzitnich zdrojd ugivateldim z vefejného Intermetu

163/2005 ZCU | Moderni prostiedky pro spravu identit v informacnich systémech

154R1/2005| ZCU | Ovéfeni migrace XEN virtudinich strojd

155/2005 ZCU | Zvyseni odbomé kvalifikace specialistd ZCU v Plzni v oblasti bezpe&nosti
pocitacovych siti a systému

156R1/2005| ZCU | WEBnet-EAI

158R1/2005| ZCU | Bezpedény provoz IS/STAG

161/2005 VUT | Virtudini technicko-lékarské pracovisté pro 3D modelovani lidskych tkéni

162/2005 VUT | Kvalitativni posun v automatickém rozpozndvani jazykl s vyuzitim
streamovanych audio-médii

164/2005 UHK | ZvySeni odbormnosti zaméstnancd, zodpovédnych za sprdvu metropolitni sité
Univerzity Hradec Krdlové

167/2005 AVU  |HDV centrum AVU

169/2005 CVUT | Wytvoreni centrdiniho komunika&niho pracovigté pro potfeby projektu CZELTA
v UTEF CWUT

171/2005 VSE | Zvygenf odborné kvalifikace sifovych specialistt VSE v CISCO technologii

172R1/2005| MU | Protokoly a aplikace distribuovanych dafovych skladd (PADS)

175R1/2005 | VSB-TUO | Implementace prokolu IPvé v sfti TUONET

V roce 2005 probéhla 3 kola oponentnich fizeni ukondenych projektt - celkem bylo Uspé&sné ukon-
&eno 28 projektd. Zavéreéné zprdvy projektt feSenych v rdmci Fondu rozvoje CESNET jsou k dispo-
zici na webovych strdnkdch sdruzeni. Vysledky nékterych projektt byly prezentovdny na semindii
fesitell vyzkumného zadméru CESNETU, na semindfich sdruzeni EUNIS, na konferenci EurOpen i na
mezindrodnich konferencich.
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Project No. Project Executor Project Name
143R1/2005 Masaryk University in Bro | Surveillance sysfem of the metropolitan medical image information archive
145R1/2005 | Charles University in Prague | DICOMED - methodology for ufilization of communication sysfems within tuition
and inferdisciplinary cooperation
150R1/2005 |  University of West Bohemia | Functioning of user support centers in environments of European universities
in Plzen
151/2005 University of West Bohemia | PKI infrastructure extension
in Plzen
152/2005 University of West Bohemia | Provision of secure access fo sensitive university resources fo public Infernet users
in Plzen
163/2005 University of West Bohemia | Modern means for managing identities in information systems
in Plzen
154R1/2005 |  University of West Bohemia | Testing of migration of XEN virtual machines
in Plzen
155/2005 University of West Bohemia | Increase in the professional qualification of specialists af the University
in Plzen of West Bohemia in Plzen in the computer network and system security area
156R1/2005 |  University of West Bonemia | WEBnet-EAI
in Plzen
158R1/2005 | University of West Bohemia | Secure operation of IS/STAG
in Plzen
161/2005 Technical University in Brno | Virtual technical/medical workplace for 3D modeling of human body fissues
162/2005 Technical University in Bmno | Quality advance in the aufomated language recognition using streamed
audio media
164/2005 University of Hradec Krdlové | Increase in the qualification of employees responsible for the metropolitan
network management at the University of Hradec Krdlové
167/2005 Academy of Fine Arts HDV center of the Academy of Fine Arts
in Prague
169/2005 Czech Technical University | Creation of a central communication workplace for needs of the CZELTA project
in Prague at the Institute of Experimental and Applied Physics of the Czech Technical University
171/2005 Institute of Economics Increase in the professional qualification of network specialists at the Institute of
in Prague Economics in the CISCO fechnology area
172R1/2005 Masaryk University in Brno | Protocols and application of distributed data warehouses (PADS)
175R1/2005 | Technical University of Ostrava | Implementation of the IPv6 profocol in the TUONET network
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There were 3 rounds of oppositions for projects accomplished in 2005 - 28 projects were successfully
completed in totfal. Final reports for projects implemented within the CESNET Development Fund are
available at the Association's website. Results of some projects were also presented within seminars
of researchers implementing the research plan of CESNET, seminars of the EUNIS association,
the EurOpen conference, and international conferences.
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4.5. VNEJSI VZTAHY

V roce 2005 sdruzeni nejen pokracovalo ve zdUraziovani svych vyzkumnych akfivit, které potvrzuiji
jeho postaveni jako inovétora v oblasti telekomunikaci a Infernetu, ale zdroven aktivné prezento-
valo otevienost sit& CESNET2 pro vyzkumné subjekty v rdmci Ceské republiky. Zastupci sdruzeni
vystoupili na konferenci REDEM'05, kterd byla uré¢ena manazerdm z oblasti vyzkumu a vyvoje, a na
12. mezindrodnim sympoziu s vystavou Inovace 2005.

V roce 2005 sdruzeni usporddalo celkem 8 odbornych semindil, kde prezentovalo vysledky jed-
notlivych vyzkumnych akfivit.

V kvétnu 2005 se konal 2. mezindrodni workshop CEF Networks (viz obr.&. 7), kterého se Uucastnili
z&stupci ndrodnich vyzkumnych siti z 24 evropskych zemi, Spojenych stétd a Kanady, aby si vymé-
nili zku$enosti s fungovdnim optickych siti, provozovanych zd&kazniky (CEF Networks), a formulovali
hlavni z&dsady pro jejich vyzkum a vyvoj.

V Eervnu 2005 se uskutecnil semindf Roaming - mobilita - projekt eduroam, jehoz cilem bylo seznd-
mit z&jemce s problematikou roamingu v pocitacovych sitich a s cili projektu eduroam.

Dne 7. listopadu 2005 uspofddalo sdruzeni za podpory MSMT CR semindf Vysokorychlostni sit& pro
védu a vyzkum (viz obr. &. 8), jehoz cilem bylo pfedstavit vyzkumné projekty, jejichz Uspésnd reali-
zace je zAvisld na vyuziti vysokorychlostni sité s parametry, jaké md vyzkumnd sit CESNET2. O pro-
bihajicim semindii informoval také Cesky rozhlas v ramci rozhovorl se zastupci sdruzeni.

V poslednim ¢tvrtleti roku 2005 se konalo jesté dalsich 5 semindid. Cilem semindie Bezpecnost na
siti bylo informovat Gcastniky o problematice bezpednosti siti a sluzeb, o zplsobu feseni vzniklych
bezpecnostnich incidenty, jejich zhodnoceni a stanoveni vhodného postupu a zdkladnich pravi-
del pti jejich odstranéni. Obsahem semindre IP telefonie byly informace o rozsahu stdvajicich pod-
porovanych sluzeb v oblasti VoIP. Semindr IBM WebSphere portdl - technicky semindf se uskutecnil
za podpory IBM a byl vénovdn vyuziti portdlu IBM WebSphere. Na semindfi Video over IP: Budouc-
nost za¢ind méli Ucastnici moznost se sezndmit s perspektivami a technologickymi pfilezitostmi pre-
nosu, sdileni a zpracovdni videa v prostiedi Internetu. Semindr projektu EGEE byl ur¢en zdjemcim
o pfimé a bezprostiedni vyuziti infrastruktury evropského Gridu a o zpUsobu prdce v distribuovaném
prostiedi celoevropského Gridu.

Kromé organizovanych semindid vyuzilo sdruzeni k prezentaci vyzkumnych aktivit také odborné
klasické i elektronické casopisy, ve kterych byly publikovdny ¢ldnky, vychdzejici z odbornych akfivit
sdruzeni. V neposledni fadé se sdruzeni soustfedilo na publikaéni ¢innost v internich univerzitnich
Casopisech.

Sdruzeni vydalo v roce 2005 celkem 24 tiskovych zprdv o uddlostech, které jsou z jeho hlediska
vyznamné. O kvalité obsahu tiskovych zprdv vypovidd skutecnost, ze dvé tietiny z nich prevzal ales-
pon jeden klasicky nebo elektronicky odborny casopis.
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4.5, PUBLIC RELATIONS

In 2005, the Association did not just continue in emphasizing its research activities, confirming ifs posi-
fion of an innovator in the area of the communications and Internet, but also actively presented
the openness of the CESNET2 network for research projects within the Czech Republic. Representati-
ves of the Association appeared at the REDEM'05 conference, dedicated to managers from the rese-
arch and development sector, and at the 12th international symposium & exhibition Inovace 2005.

The Association organized 8 professional seminars in total in 2005, presenting results of individual
research activities.

The 2nd international workshop on CEF Networks took place in May 2005 (see Fig. 7). Representati-
ves of national research networks from 24 European countries, United States and Canada partici-
pated in this workshop to exchange their experience with functioning of optical networks operated
by customers (Customer Empowered Fiber (CEF) Networks) and formulate basic principles for their
research & development.

In June 2005, the Roaming - Mobility - eduroam Project seminar took place, aiming to inform those
who were interested about the fopic of the roaming in computer networks and objectives of
the eduroam project.

On 7 November 2005, the Association organized a seminar supported by the MSMT CR, fitled High-
Speed Science and Education Networks (se Fig. 8), the objective of which was to present research
projects requiring utilization of a high-speed network with parameters such as those offered by
the CESNET2 research network in order to be successfully completed. Information about the seminar
was brought also by Cesky rozhlas (Czech public radio service) that interviewed representatives of
the Association.

There were 5 more seminars taking place in the last quarter of 2005. The goal of the Network Security
seminar was to inform participants about issues relating to the security of networks and services
and about the way for dealing with security incidents that occurred, evaluating these incidents and
defining a proper method and basic rules for their removal. The IP Telephony seminar brought infor-
mation about the extent of the existing supported services in the VolIP area. Organized with a sup-
port from IBM, the IBM WebSphere Portal - Technical Seminar was dedicated to ufilization of the IBM
WebSphere portal. At the seminar named Video over IP: The Future Begins, participants could learn
about prospects and technological opportunities of the video transfer, sharing and processing in
the Internet environment. A seminar of the EGEE project was intended for those who are interested
in direct and immediate utilization of the European grid infrastructure and the method of work in its
distributed environment.

In addition to the seminars it organized, the Association presented its research activities also in clas-
sic and electronic professional magazines, publishing articles based on ifs professional activities.
And last but not least, the Association concentrated on publishing in infernal university magazines.

The Association issued 24 press releases in 2005 in total, referring about events that were important
from the Association's viewpoint. The quality of the press releases is obvious since two thirds of them
were taken over by at least one classic or electronic professional magazine.
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Sdruzeni i naddle informovalo o svych aktivitdch prostfednictvim webového serveru, kde je také
zpfistupnén plny text Casopisu Datagram, ktery je vydavdan a distribuovdn i v fisténé podobé. Obsa-
huje informace souvisejici s rozvojem sité CESNET2, feSenim vyzkumného z&méru a dalsi aktudini
informace o ¢innosti sdruzeni.

V mezindrodni oblasti pokracovala aktivni U¢ast sdruZzeni ve skupiné TF-PR organizace TERENA.
Sdruzeni se zapojilo do aktivit skupiny GEANT2 PR Network, kterd zahdijila &innost v z&fi 2005.

Sdruzeni vyuzivd zpétné vazby ve formé pravidelného monitoringu tisku a mésiéni analyzy téchto
vystupU. V roce 2005 doslo opét ke kvantitativnimu ndrdstu aktivit prezentujicich sdruzeni, obsah
komunikovanych sdéleni viak zUstava i pfi rostouci kvantité na dobré odborné Urovni a md vyso-

kou informacni hodnotu.

5. EKONOMICKE VYSLEDKY
5.1. HOSPODARSKE VYSLEDKY V ROCE 2005

Vynosy a ndklady sdruzeni CESNET jsou v souladu se Stanovami sdruzeni clenény do dvou skupin -
Hlavni a Hospoddiskd Einnost.

5.1.1. Hlavni éinnost

Nejvyznamnéjsi soucdasti Hlavni ¢innosti bylo v roce 2005 feeni sedmiletého vyzkumného z&dméru
,Optickd sit ndrodniho vyzkumu a jeji nové aplikace”, ktery byl zahdjen 1. ledna 2004. Na tento
vyzkumny zamér poskytlo MSMT CR instituciondini podporu, kterd v roce 2005 predstavovala vice
nez 60% vsech vynosU Hlavni ¢innosti a v tomto roce byla vy&erpdna v piné vysi.

V rédmci Hlavni ¢innosti sdruzeni ddle pokracovalo v rozvoji sité ndrodniho vyzkumu a vzdélavani
CESNET2, v poskytovdni sluzeb ¢lenlim sdruzZeni, vyuzivajicich sit ndrodniho vyzkumu a vzdélavani
CESNET2, v poskyfovani sluzeb dalsim subjektdm, splfiujicim podminky pro pripojent k této siti, ve spo-
luprdci na feseni mezindrodnich vyzkumnych projektd 5. a 6. Rdmcového programu EU, projektt
AV CR a na feseni projektti Rady fondu rozvoje.

Z ekonomického hlediska méla v roce 2005 vyznamny viiv zména struktury financovdni vyzkumné-
ho zédméru ze strany MSMT CR, spocivajici v Upravé vy$e Béznych a Kapitdlovych vydajd pfi zacho-
vani celkové vyse podpory.

Hlavni ¢innost sdruzeni v roce 2005 skoncila Ucetnim ziskem ve vysi 10 099 tis. KE. Vynosy Hlavni &in-
nosti sdruzeni byly v roce 2005 ve vysi 364 497 tis. K&, ndklady Hlavni ginnosti 354 398 tis. K&,
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The Association also kept on publishing information about its activities through its website where
a fulltext version of the Datagram magazine is available. The magazine is published and distribu-
fed in a printed version too, containing information relating fo the CESNET2 network development
and the research plan implementation plus other up-to-date information about the activities of
the Association.

In the international areq, the Association continued in active participation in the TF-PR group of
the TERENA organization. The Association became involved in activities of the GEANT2 PR Network
group that commenced its operation in September 2005.

The Association makes use of the feedback represented by regular press monitoring and monthly ana-
lyses of these outputs. The number of activities presenting the Association grew again in 2005. Howe-
ver, the content of the communication retains a good professional level even despite the increasing
quantity, featuring a high information value.

5. ECONOMIC RESULTS

5.1. 2005 ECONOMIC RESULTS

Revenues and costs of the CESNET Association are divided into two categories - Main Activities and
Economic Activities, in compliance with the Association's statutes.

5.1.1. Main Activities

The most important share of the Main Activities in 2005 was the implementation of the “Optical No-
fional Research Network and Its New Applications” research plan, launched on 1 January 2004.
The MSMT CR provided its institutional support for this research plan, amounting to more than 60 %
of all yields from the Main Activities in 2005. This support was fully utilized.

Within its Main Activities, the Association confinued in developing the CESNET2 national research
and education network, providing services to the Association members utilizing the CESNET2
network, providing services to other entities meeting conditions required to be connected to this
network, and cooperating on implementation of international research projects of the 5th and 6th
EU Framework Program, projects of the Academy of Sciences of the Czech Republic and projects
of the Development Fund Council.

From the economical point of view, the Association was significantly affected by the change of
the research plan financing structure on the part of the MSMT CR, lying in modification of the level
of current and capital expenditures while maintaining the total support level.

The Main Activities of Association in 2005 ended with a book profit amounting to 10,099,000 CZK.
Yields from the Main Activities of the Association in 2005 amounted to 364,497,000 CZK; costs for
the Main Activities reached 354,398,000 CZK.
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5.1.2. Hospoddiskd &innost

Hospoddriskd cinnost sdruzeni v roce 2005 spocivala pfedevsim ve sprdvé Fondu rozvoje tvorené-
ho financnimi prostfedky ziskanymi prodejem komeréni Cdasti sité CESNET v roce 2000 a ve zhod-
nocovani financnich prostiedk’ v dalsich fondech.

Hospoddriskd ¢innost sdruzeni v roce 2005 skoncila Ucetnim ziskem ve vysi 3 883 tis. KE. Vynosy Hos-
poddriské cinnosti sdruzeni dosdhly v roce 2005 vyse 32 137 tis. K&, ndklady Hospoddrské Cinnosti
byly 28 254 tis. KC.

Celkovy Ucetni hospoddisky vysledek sdruzeni CESNET v roce 2005 &inil 13 982 tis. K&.

5.2. Zaver

Sdruzeni v roce 2005 zodpovédné a fddné naklddalo se svéfenymi prostiedky, dostdlo vsem svym

z&vazkam vyplyvajicim z legislativy, rozhodnuti MSMT CR i uzavienych smiluv. Ugetni zavérka za rok
2005 byla auditorem ovérena bez vyhrad.
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5.1.2. Economic Activities

The Economic Activities of the Association in 2005 involved mainly management of the Develop-
ment Fund comprising financial resources obtained by sale of the commercial part of the CESNET
network in 2000 and valorization of financial resources in other funds.

The Economic Activities of Association in 2005 ended with a book profit amounting fo 3,883,000 CZK.
The Economic Activities of the Associatfion yielded 32,137,000 CZK in 2005; costs for the Economic
Activities reached 28,254,000 CZK.

The total economic result of the CESNET Association reported in 2005 amounts to 13,982,000.

5.2. Conclusion

The Association responsibly and properly managed the entrusted resources in 2005, meeting all its

obligations resulting from the legislation, decisions of the MSMT CR and concluded confracts.
The financial stafement for 2005 was verified by the auditor without any remarks.
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5.3. ROZVAHA V TIS. K&
2005 2004 2003 2002
Stald aktiva 386 821 370 877 359 428 341 714
Nehmotny investi¢ni majetek 6 045 6613 4218 3 501
Hmotny investicni majetek 200 907 170 529 160 722 124 724
Finan¢ni investice 179 869 193 735 204 488 213 489
Obé&znd aktiva 324 187 312 258 287 348 382 033
Z4&soby 0 0 0 0
Pohleddvky 43 746 54 550 222 211 293 348
Finan&ni majetek 251 854 230 966 26 954 49 452
Ostatni aktiva 28 587 26 742 38 183 39233
Pasiva celkem 711 008 683 135 646 776 723 747
Vlastni zdroje 665 219 652 920 599 032 602 350
Fondy 587 091 574 006 484 508 509 690
Hospoddfsky vysledek 13 982 -24 104 33 755 50 809
Nerozdéleny zisk minulych let 64 146 103 018 80 769 41 851
Cizi zdroje 45 789 30 215 47 744 121 397
Z&vazky 45 274 30 109 39 517 111 437
Ovéry 0 0 0 0
Ostatni pasiva 515 106 8 227 9 960
5.4. VYKAZ ZISKU A ZTRATY V TIS. K&
Ukazatel 2005 2004 2003 2002
Trzby za prodej zbozi 36 13 68 10
Trzby za vl. vyrobky a sluzby 104 568 106 585 328 414 324 130
Vynosy z finan&niho majetku 9 937 27 986 99 250 48 065
Ostatni vynosy 52 196 33 736 49 795 52 182
Prijaté Clenské pfispévky 0 0 0 0
Provozni dotace 229 897 200 524 5424 2 878
Vynosy celkem 396 634 368 944 482 951 427 265
Potizovaci cena prodaného zbozi 38 104 85 4
Spotteba materidlu a energie 25 384 13 753 10 476 9 395
Sluzby nakupované 209 900 187 972 226 698 213 574
Osobni ndklady 74 950 61 567 52 100 46 952
Odpisy nehm. a hmotného investi¢nino majetku 44 929 50 855 36 192 20 955
Ostatni ndklady 27 451 78 797 119 384 82 471
Dan z pfijmu - pfedpis za bézny rok 0 0 4 261 3105
Ndklady celkem 382 652 393 048 449 196 376 456
Hospodarské vysledek (Vynosy - Naklady) 13 982 -24 104 33 755 50 809
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5.3. BALANCE SHEET IN THOUSANDS OF CZK
2005 2004 2003 2002
Total assets 711 008 683 135 646 776 723 747
Fixed assets 386 821 370 877 359 428 341 714
Intangible fixed assets 6 045 6613 4218 3 501
Tangible fixed assets 200 907 170 529 160 722 124 724
Financial investments 179 869 193 735 204 488 213 489
Current assets 324187 312 258 287 348 382 033
Supplies 0 0 0 0
Receivables 43 746 54 550 222 211 293 348
Current liquid assets 251 854 230 966 26 954 49 452
Ofther assets 28 587 26 742 38 183 39 233
Total liabilities 711 008 683 135 646 776 723 747
Own sources 665 219 652 920 599 032 602 350
Funds 587 091 574 006 484 508 509 690
Economic result 13 982 -24 104 33 755 50 809
Undivided profit from past years 64 146 103 018 80 769 41 851
External sources 45 789 30215 47 744 121 397
Obligations 45 274 30 109 39 517 111 437
Loans 0 0 0 0
Other liabilities 515 106 8 227 9 960
54. PROFIT AND LOSS STATEMENT IN THOUSANDS OF CZK
Index 2005 2004 2003 2002
Earnings for the sale of goods 36 13 68 10
Earnings for own products and services 104 568 106 585 328 414 324 130
Current liquid assets revenue 9 937 27 986 99 250 48 065
Other revenue 52 196 33 736 49 795 52182
Received membership fees 0 0 0 0
Operational Subsidies 229 897 200 524 5424 2878
Total revenue 396 634 368 944 482 951 427 265
Purchase price of sold goods 38 104 85 4
Material and energy consumption 25 384 13 753 10 476 9 395
Purchased services 209 900 187 972 226 698 213 574
Personnel costs 74 950 61 567 52 100 46 952
Depreciation and amortization
of infangible and tangible fixed assets 44 929 50 855 36 192 20 955
Ofther costs 27 451 78 797 119 384 82 471
Income tax - assessment for the current year 0 0 4 261 3 105
Total costs 382 652 393 048 449 196 376 456
Economic result (revenue - costs) 13 982 -24 104 33 755 50 809
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5.5. ZPRAVA AUDITORA

R = audit, So r- 00’

180 00 Praha 8, Na Hrazi 178/25,

tel.:266 315 971, 604 824 T60; fax, ziznam: 266 315 972; e-mail: palmovka@r-audit.cz
zapsana v obchodnim rejstfiku M5 Praha oddil C, vioEka 20496, od 31. kvétna 1993, Eislo auditorského osvédéeni 124

Zprava nezavislého auditora
o ovéreni rocni uletni zavérky za rok 2005

L. ﬂdaie o spoleénosti:

1.1. Jméno: CESNET, zajmové sdruZzeni pravnickych osob
1.2. Sidlo: Praha 6 — Dejvice, Zikova 4/1903

1.3. IC: 63839172

1.4. Zprava je uréena ¢lentim sdruZeni.

II. Pfedmét ovéfeni a jeho rozsah:

2.1. Pfedmétem ovéfeni byla roéni afetni zavérka za kalendaini rok poéinajici 1. 1. 2005
a konéici 31. 12. 2005. Roéni iéetni zavérka obsahuje uéetni vykazy a pfilohu k uéetni zavérce.
2.2. Za vedeni ucetnictvi, za jeho tplnost, prikaznost a spravnost, jakoZz i za Gplné a spravné
pinéni informaénich povinnosti ve zvefejiovanych dokumentech odpovida statutirni organ
acetni jednotky. Provedli jsme audit v souladu sMezindrodnimi auditorskymi standardy
a Aplikaénimi dolozkami Komory auditorii CR tak, abychom ziskali pfiméfenou jistotu, Ze
ucetni zdvérka neobsahuje vyznamné nespravnosti. Ovéfovani bylo provedeno vyb&rovym
zplisobem pfi respektovani vyznamnosti vykazovanych skuteénosti, dile zahmovalo posouzeni
pouzitych uéetnich zasad a vyznamnych odhadii a posouzeni pfiméfenosti celkové prezentace
ucetni zavérky. Provedeny audit je pfiméfeny pro vyjadieni naSeho vyroku.

111. Souhmny vyrok auditora:

Podle naSeho ndzoru roéni adetni zdvérka podiava vérny a poctivy obraz finanéni
situace spolenosti a vysledki jejiho hospodafeni k 31. 12, 2005 na zikladé uéetniho
vykaznictvi vedeného v souladu s ¢eskymi zdkony a ifetnimi piedpisy.

Roéni idetni zdvérku proto ovéfujeme bez vyhrad.

V Praze dne 30. kvétna 2006

...................................

za auditora — podpis odpovédného auditora

1V. Udaje o auditorovi:

4.1. Auditor: R - audit, s.r.o., 180 00 Praha 8, Na Hrazi 178/235, ¢islo auditorského osvédéeni 124
4.2, Odpovédny auditor: Ing. Jifi Randak, CSc., dekret ¢islo 521, jednatel spoleénosti
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5.5. AUDITOR'S REPORT

R = audit, S& F. 00,

180 00 Prague 8, Na Hrazi 178/25,

tel.:266 315 971, 604 824 760; fax: 266 315 972; e-mail: palmovka@r-audit.cz
registered in the Business Register of the Municipal Court in Prague, section C, 20496, from 31 May 1993, auditor license no. 124

Report of independent auditor
on verification of final accounts for the year 2005

1. Data about company:

1.1. Business name: CESNET, Association of Legal Entities
1.2. Registered office: Prague 6 — Dejvice, Zikova 4/1903
1.3.ID No.: 63839172

1.4. The report is intended for the members of the association.

IL. Subject of verification and its scope:

2.1. The subject of verification were the annual final accounts for the calendar year beginning on
1. 1. 2005 and ending on 31. 12. 2005. The annual final accounts contain accounting statements
and an annex to the final accounts.

2.2. The statutory body of the accounting unit is responsible for the accounting, its completeness,
conclusive evidence, and correctness as well as complete and correct performance of information
duties in published documents. We performed the audit in compliance with International Audit
Standards and the Application Clauses of the Chamber of Auditors of the Czech Republic in
such a manner as we gained a reasonable assurance that the final accounts do not contain
significant errors. Verification was performed by a selective method whilst respecting the
significances of the recorded facts, and it also included an evaluation of the financial principles
used and significant estimates and an evaluation of the adequacy of the overall presentation of
the final accounts. The audit performed is adequate for the expression of our statement.

I1I. Summary statement of auditor:

In our opinion, the final accounts give a faithful and honest picture of the financial
situation of the company and the results of its trading as of 31, 12, 2005 on the basis of
accounts records kept in compliance with Czech laws and accountancy regulations.

The annual final accounts are verified without reservation.

Prague, 30 May 2006

VERIFIED
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on behalf of the auditor — signature of the responsible auditor

IV. Information about auditor;

4.1. Auditor: R - audit, s. r. 0., 180 00 Prague 8, Na Hrazi 178/25, number of auditors licence 124
4.2. Responsible auditor: Ing. Jifi Randak, CSc., decree number 521, company executive

S:CESNET 53



CESNET, zs.p.0.

Zikova 4

160 00 Praha 6

Czech Republic
e-mail: inffo@cesnet.cz
tel.. +420/22435 2975
fax: +420/22432 0269
http://www.cesnet.cz



