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UVODNI SLOVO REDITELE

Rok 2004 byl prvnim rokem feseni nového vyzkumného zdmeéru ,Optickd sitf ndrodniho vyzkumu
a jeji nové aplikace”. Ziskdni nového vyzkumného zaméru, jehoz feseni je pldnovdno na obdobi
7 let (2004 - 2010), poskytuje sdruzeni velmi potfebnou a v oboru, ve kterém sdruzeni plsobi, ne vzdy
obvyklou stabilitu pro feseni dlouhodobych vyzkumnych aktivit. Jak jiz plyne z ndzvu vyzkumného
zdméru, 12 aktivit, do kterych je feseni vyzkumného zdméru rozdéleno, obsahuje feseni problema-
fujici vazbu mezi vrstvou aplikaéni a sifovou a usnadnujici uzivatellim efektivni a uzivatelsky priveti-
vé vyuzivani sité, az po aktivity, jejichz hlavnim cilem je podpora vzniku kvalitativné novych aplika-
ci, pfedevsim v oblasti vyuzivéni GRIDovych a multimedidinich technologii.

Za velmi dileZitou povazuji skutec¢nost, Ze na feseni vyzkumného zdméru se kromé pracovnikl sdru-
Zeni podili také vice nez sto pracovnikl prevdzné z fad ¢lend sdruzeni - z vysokych skol a z Ustavid
Akademie véd Ceské republiky. Tato skute&nost velmi napomdhd efektivnimu predavani vysledk
vyzkumné cinnosti uzivatelim.

V fomto Gvodnim slové bych se rdd také zminil o hodnoceni vysledkl feseni vyzkumného zaméru
v minulém roce, které se konalo dne 27. ledna 2005. Oponentni rada zhodnotila dosazené vysled-
ky a konstatovala, Ze pIné odpovidaji vyt¢enym cilim a spliuji ndrocnd kritéria svétové srovnatel-
ného $pickového vyzkumu a vyvoje v oblasti informacnich technologii. Oponentni rada doporuci-
la pokracovat v feseni vyzkumného zdméru v souladu s jeho ndvrhem a pldnovanymi cili.

V oblasti zapojeni sdruzeni do mezindrodnich projektl je bezesporu nejvyznamnéjsi spoludcast na
feseni projektu GEANT2, které bylo zahdjeno v z4&ff loriského roku. Pracovnici sdruzeni se vyznamné
podileli na celé fadé klicovych aktivit, jako jsou fizeni projektu, névrh architektury a technologie sité
i organizace a vyhodnocovdni vybérovych fizeni.

Mezi dalsi projekty 6. Rdmcového programu Evropské komise, jejichz feseni jsme se v loriském roce
zucastnili, patfi EGEE, 6NET a SCAMPI.

Velmi Uspésné pokracovala také cinnost Fondu rozvoje sdruzeni. Celkem bylo na zdkladé doporu-
¢eni Rady Fondu rozvoje spolufinancovdno 26 ze 62 projektl podanych v roce 2004,

Pii této prilezitosti bych chtél podékovat viem spolupracovnikiim, fesiteldm vyzkumného zaméru
a mezindrodnich projektd i spolupracujicim organizacim za mimorddné pracovni Usili a dosazeni
velmi dobrych vysledkd v loriském roce. Je mi osobné velice lito, Ze se na daldi prdci sdruzeni
nebude podilet ¢len dozoréi rady sdruzeni a kvestor Vysokého uceni technického v Brné pan Ing.
Jaromir Péncik, ktery zemrel koncem lofského roku. Odchod Ing. Péncika je nejen pro sdruzeni
velkou ztréfou.

.

Ing. Jan Gruntfordd, CSc.
feditel a &len predstavenstva/CESNET, z.s.p.o.
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A MESSAGE FROM THE DIRECTOR

The year 2004 was the first year of the implementation of the new research plan “Optical National
Research Network and its New Applications”. Acquisition of this research plan, the realization of
which is planned for the period of 7 years (2004 - 2010), provides the Association with the so much
needed (and not always common, considering the area where the Association conducts its activi-
fies) stability for realization of long-ferm research activities. As the research plan name itself indica-
fes, twelve activities to which works on the research plan are divided involve resolving issues ranging
from lowest optical transfer layers o necessary “middleware” (resources maintaining a link between
the application and network layer and facilitating efficient and user-friendly utilization of the network
for users) up to activities the main goal of which is to support establishment of applications that will
be new in terms of quality, especially in the sphere of GRID and multimedia technologies.

The fact that more than one hundred workers coming mostly from the Association members are
involved in the research plan implementation - besides Association's own workers - is of a great
importance to me. These people belong to universities and deparfments of the Academy of Scien-
ces of the Czech Republic (Akademie v&d Ceské republiky). Their effort substantially improves effi-
cient transfer of research activities results fo users.

Within this infroductory message, | would also like to mention the evaluation of the research plan
implementation results for the last year that took place on 27 January 2005. Our board of opponents
assessed the achieved results and stated that they fully match defined objectives, meeting deman-
ding criteria of the world-class top research and development in the area of information technolo-
gies. The board of opponents also recommended continuing with the research plan implementa-
fion in accordance with its proposal and defined objectives.

As far as the aspect of the Association's participation in infernational projects is concerned, the most
significant is our paricipation in works on the GEANT2 project that were commenced in last
year's September. Association workers have made a great contribution within a number of key
activities, such as the project management, network architecture and technology design, and
organization and evaluation of public tenders.

Ofther projects of the 6th European Commission Framework Program in which we took part in the last
year include EGEE, 6NET, and SCAMPI.

Activities of the Association's Development Fund have also been contfinuing with outstanding
success. In total, 26 of 62 projects submitted in 2004 were co-financed based on recommendations
of the Development Fund Council.

I would like to use this opportunity 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. | personally regret very much that Ing. Jaromir
Péncik, member of the Supervisory Board of the Association and registrar of the Technical University
in Brno will not be able to take part in further work of the Association, since he passed away at the close
of the last year. Death of Jaromir Péncik means a great loss not only for the Association.

.

Ing. Jan Gruntordd, CSc.
Director and Member of the Board of Directors, CESNET, z.s.p.o.

S:CESNET 5
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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

Pfedmeét ¢innosti

1. Zajisfovat vyzkum a vyvoj v oblasti informacnich a komunika¢nich technologii a jejich
aplikaci.

2. Zajistfovat poskytovani vzdéldvacich sluzeb vyzkumného a vyvojového charakteru, uzivaji-
cich vysokorychlostni sit ndrodniho vyzkumu a vzdélavani.

3. Zajisfovat pro své Eleny a jimi zfizené pfispévkové organizace rozvoj a provoz pocitacové

sité, umoznujici propojent jejich siti a metropolitnich siti, vytvdreni spole¢né uzivanych tech-
nickych, komunika¢nich a programovych prostiedkd a informacnich sluzeb, ovéfovani
novych aplikaci, spoluprdci a komplementdrnost aktivit clent na drovni srovnatelné s pred-
nimi zahrani¢nimi akademickymi a vyzkumnymi sitémi (véetné pfistupu do sité Internet).

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

5. Podporovat za Uhradu ndkladd s tim spojenych Sifeni vzdélanosti, kultury a pozndni, spo-

luprdci ¢lenl s praxi, rozsifovani aplikaci nejmodernéjsich informacnich technologif
a zkvalitiovdni sité ziskdnim dalsich Ucastniky, informacnich zdrojl a sluzeb.

Vedle hlavni &innosti sdruzeni provadi i hospoddrskou ¢innost - podnikatelskou, pouze viak za Uce-
lem ucinnéjsino vyuziti majetku a takovym zpUsobem, aby nebyla ohrozena vyzkumnd &innost.

Pfedmeét své cinnosti zajistuje sdruzeni v rozsahu ziskané instituciondini podpory, dotaci a cdastec-
nych Uhrad ndkladd s témito ¢innostmi spojenych. Sdruzeni tyto ¢innosti neprovadi za Ucelem
dosazeni zisku.

Pfipadnd ztréta, kterd by vznikla hospoddiskou - podnikatelskou ¢innosti, bude vyrovndna do
konce Uc¢etniho obdobi, nebo bude hospoddrskd - podnikatelskd cinnost ukon&ena pred zapo-

Cetim dalsiho Ucetniho obdobi.

Sdruzeni pouzivd po povinném pridélu do rezervniho fondu veskery zisk k podpofe 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
applications of the most modern information fechnologies, and improvement of the quali-
ty of the network by gaining additional participants, information sources and services.

In addition to its main activities, the Association also pursues economic/business activities; however,
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.

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 to support
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 (ddale AV CR). Hiavnimi cili sdruzeni je rozvoj pdteini sité, propojujici sité jeho
¢lend a vyzkum a vyvoj pokrocilych sifovych technologii a aplikaci a sifeni znalosti o nich.

Sdruzeni zdroven pulsobilo jako komeréni poskytovatel Internetu s cilem ziskdvat z t&chto akfivit
dodatecné prostfedky pro svou hlavni ¢innost. Podafilo se mu ziskat pozici jednoho z nejvyzna-
mné&jsich subjektd na trhu pripojovani k Internetu v Ceské republice.

V roce 1996 zahdjilo sdruzeni diky ziskdni grantu na feseni projektu ,Realizace sité TEN-34 CZ” od
Ministerstva $kolstvi, mlddeze a t&lovychovy Ceské republiky (ddle MSMT) budovdni pateini aka-
demické sité Ceské republiky se zcela novou kvalitou. Soucasné s tim probihalo oddé&lovani ako-
demického a komeréniho provozu, v jehoz rdmci presli vsichni clenové do akademické site.

Od roku 1997 sdruzeni provozovalo dvé nezdvislé sité: Prvni sitf TEN-34 CZ (a pozdéji TEN 155 CZ), slou-
Zici potfebam veédy, vyzkumu a vzdélavani, do niz byli pfipojeni Clenové sdruzeni a nékteré dalsi
instituce, vyhovujici podminkdm uziti sité. Druhd sit nesla z historickych dtvodl ndzev CESNET a pri-
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.

Sdruzeni neposkytuje sluzby pdtefni akademické sité pouze svym ¢Eleniim, ale i vybranym subjek-
tam, splnujicim Zdsady prijateiného uziti sité ndrodniho vyzkumu a vzdélavani CESNET2.

V letech 1999 - 2003 sdruzeni fesilo vyzkumny zameér ,Vysokorychlostni sit ndrodnino vyzkumu a jeji
nové aplikace”.

V roce 2003 sdruzeni podalo Uspésny ndvrh nového vyzkumného zdmeéru ,Optickd sif ndrodniho
vyzkumu a jeji nové aplikace”, jehoz feseni je pldnovdno na obdobi let 2004-2010. Rok 2004 byl prv-

nim rokem feseni vyzkumného zédméru ,Optickd sif ndrodniho vyzkumu a jeji nové aplikace”.

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 fo as AV CR). The main goals of the Association are the development of the backbone net-
work that inferconnects the networks of the Association members, research and development of
advanced network technologies and applications, and dissemination of information 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
the Ministry of Youth, Education and Sports of the Czech Republic (“Ministerstvo $kolstvi, middeze
a t&lovychovy Ceské republiky” - hereinaffer referred to as MSMT), the Association started building
the academic backbone network of the Czech Republic at an entirely new level of quality. Along
with this process, the academic and commercial operations were 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, fo which members of the Associo-
fion and some other institutions complying with the Accetable Use Policy were connected.
The second network was called CESNET, for historical reasons, and connected commercial custo-
mers. Both networks were isolated technologically, economically and to 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 to withstand the economic competition with these entities in com-
mercial Internet provision area. Therefore, a decision was taken o seek a strategic partner and to
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.

The Association does not provide the academic backbone network services only to 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").

In 1999 - 2003, the Association was working on the research plan fitled “High-Speed National Research
Network and its New Applications”.

In 2003, the Association successfully submitted a new research plan draft titted “Optical National
Research Network and its New Applications”, the realization of which is scheduled for the period of
2004 - 2010. The year 2004 was the first year of works on the “Optical National Research Network and
its New Applications” research plan.

S:CESNET 9
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2. ORGANIZACNI STRUKTURA
2.1 VNEJSi ORGANIZACNI STRUKTURA - CLENOVE SDRUZENI

Cleny sdruzeni byly v roce 2004 tyto instituce:

j—

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 uceni technické v Praze, Praha 6, Zikova 4, PSC 166 35

Vysokd $kola bdanskd - 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 vytvarmnych uméni v Praze, Praha 7, U Akademie 4, PSC 170 22

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

Veterindrni a farmaceutickd univerzita Brno, Brmo, Palackého 1-3, PSC 612 42

© ® N O OA W N

Masarykova univerzita v Brmé, Brno, Zerotinovo ndm. 9, PSC 601 77

10. Mendelova zemédé&lskd a lesnickd univerzita v Brné, Brno, Zemédélska 1, PSC 613 00

1. Akademie mizickych uméni v Praze, Praha 1, Malostranské nam. 12, PSC 118 00

12. Jand&kova akademie muzickych uméni v Brn&, Brno, Komenského nam. 6, PSC 662 15

13. Univerzita Pardubice, Pardubice, ndm. Cs. legii 565, PSC 532 10

14. Vysokd $kola chemicko-technologickd v Praze, Praha 6, Technickd 5, PSC 166 28

15. Ceskd zemé&d&lskd univerzita v Praze, Praha 6 - Suchdol, Kamyckd 129, PSC 165 21

16. Technickd univerzita v Liberci, Liberec 1, Halkova 6, PSC 451 17

17. Vysoka $kola ekonomickd v Praze, Praha 3, nédm. Winstona Churchilla 4, PSC 130 67

18. Univerzita Hradec Krdlové, Hradec Krdlové, Vita Nejediého 573, PSC 500 03

19. Jiho&eskd univerzita v Ceskych Budgjovicich, Ceské Budgjovice, Branisovskd 31, PSC 370 05
20. Ostravskd univerzita v Ostravé, Ostrava 1, Dvordkova 7, PSC 701 03

21. Slezskd& univerzita v Opavé, Opava, BezruGovo ndm. 13, PSC 746 00

22. Univerzita Jana Evangelisty Purkyné v Usti nad Labem, Usti nad Labem, Hofenf 13, PSC 400 96
23. Zapado&eskd univerzita v Plzni, Plzer, Univerzitni 8, PSC 306 14

24. Akademie véd Ceské republiky, Praha 1, Nérodni 3, PSC 111 42

25. Univerzita Tomdse Bati ve Zling, Zlin, Mostni 5139, PSC 760 01

26. Univerzita obrany, Kounicova 65, Bmo, PSC 612 00

Vysokd vojenskd $kola pozemniho vojska ve Vyskove, Vojenskd akademie v Brné a Vojenskd 1ékar-
skd akademie Jana Evangelisty Purkyné v Hradci Krdlové ke dni 1. z&F 2004 zanikly a jejich préva
a povinnosti pfesly na nové zalozenou Univerzitu obrany (dle zdkona &. 214/2004 Sb., o zfizeni Uni-
verzity obrany).

17. valnd hromada schvdlila pfistoupeni Univerzity obrany se sidlem v Brné ke sdruzeni s odklddact
podminkou. Pfistoupeni nabylo Ucinnosti dne 1. z&fi 2004, kdy nabyl G¢innosti zdkon &. 214/2004 Sb.,
o zfizeni Univerzity obrany.

S:CESNET 10
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2. ORGANIZATIONAL STRUCTURE

2.1. EXTERNAL ORGANIZATIONAL STRUCTURE - ASSOCIATION MEMBERS

The following institutions were members of the Association in 2004:

j—

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

0 ©® N O 0~ 0N

Masaryk University in Bro, Brno, Zerotinovo ndm. 9, ZIP 601 77

10. Mendel University of Agriculture and Forestry in Brno, Brno, Zemédélska 1, ZIP 613 00

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

12. Jandcek Academy of Musical and Dramatic Arts in Brno, Brno, Komenského ndm. 6, ZIP 662 15
13. University of Pardubice, Pardubice, ndm. Cs. legii 565, ZIP 532 10

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

15. Czech University of Agriculture in Prague, Prague 6 - Suchdol, Kamyckd 129, ZIP 165 21

16. Technical University in Liberec, Liberec 1, Halkova 6, ZIP 451 17

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

18. University of Hradec Krdlové, Hradec Krdlové, Vita Nejedlého 573, ZIP 500 03

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

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

22. University of Jan Evangelista Purkyné& in Usti nad Labem, Usti nad Labem, Hofeni 13, ZIP 400 96
23. University of West Bohemia in Plzen, Plzen, Univerzitni 8, ZIP 306 14

24, Academy of Sciences of the Czech Republic, Prague 1, Ndrodni 3, ZIP 111 42

25. Tomdas Bafa University in Zlin, ZIin, Mostni 5139, ZIP 760 01

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

The Military College of Ground Forces in Vyskov, Military Academy in Brno a Purkyné Military Medi-
cal Academy in Hradec Krdlové ceased to exist on 1 September 2004, while their rights and duties
were transferred to the newly established University of Defence (in accordance with the law
no. 214/2004 of the Collection of Laws, concerning the establishment of the University of Defence).

The 17th General Assembly approved the entrance of the University of Defence with the seat in Brno
fo the Association with a suspensive condition. The entrance became effective as of 1 September 2004
when the law no. 214/2004 of the Collection of Laws, concerning the establishment of the University of
Defence, entered into force.
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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 do 8. Cervence 2004 v tomto slozeni:

RNDr. Alexander CERNY

Ing. Jan GRUNTORAD, CSc.

Prof. Ing. Vaclav HAVLICEK, CSc.
Ing. Josef KUBICEK

Prof. RNDr. Milan MARES, DrSc.
Doc. RNDr. Véclav RACANSKY, CSc.
RNDr. Pavel SATRAPA, PhD.

Funkci pfedsedy vykondval J. Kubicek, funkce mistopfedsedd M. Mares§ a V. Racansky.

Pro volebni obdobi 2004 - 2006 zvolila 17. vaind hromada na svém zaseddni 8. Cervence 2004 pred-
stavenstvo sdruzeni ve slozent:

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, PhD.

Predstavenstvo zvolilo pfedsedou predstavenstva J. Kubicka a mistopfedsedy M. Marese
a V. Rac¢anského.

Dozor&i rada pracovala v roce 2004 v tomto slozent:
Ing. Jiff JIRKA
RNDr. Pavel KRBEC, CSc.
Ing. Jaromir PENCIK
Ing. Pfemys| TICHY
Doc. Ing. Zdené&k VOSPEL, CSc.

Funkci predsedy dozorci rady vykondval Z. Vospél.

Funkci feditele sdruzeni vykondval i v roce 2004 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 until 8 July 2004:

RNDr. Alexander CERNY

Ing. Jan GRUNTORAD, CSc.

Prof. Ing. Vaclav HAVLICEK, CSc.
Ing. Josef KUBICEK

Prof. RNDr. Milan MARES, DrSc.
Doc. RNDr. Vaclav RACANSKY, CSc.
RNDr. Pavel SATRAPA, PhD.

J. Kubi¢ek performed the function of the Chairman, and M. Mares and V. Racansky were Vice-
Chairmen.

For the electoral term 2004 - 2006, the 17th General Assembly elected a Board of Directors with
the following members within its meeting held on 8 July 2004:

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, PhD.

The Board of Directors elected J. Kubicek as Chairman, and M. Mares and V. Racansky as Vice-
Chairmen.

The Supervisory Board had the following structure in 2004:
Ing. Jifi 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.

J. Gruntordd was the Director of the Association also in 2004.
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2.3 ORGANIZACNi SCHEMA SDRUZENI

Organizac¢ni schéma (viz obr. &. 1) bylo po projedndni s predstavenstvem schvdleno feditelem sdru-
Zeni 15, bfezna 2004. Kromé zaméstnancl, uvedenych v organizacnim schématu, spolupracovalo
se sdruzenim v roce 2004 na feseni vyzkumného zdméru ,Optickd sit ndrodniho vyzkumu a jeji nové
aplikace” 173 pracovnikd z 24 vysokych $kol, z AV CR a z daldich instituci,

24. RADA FONDU ROZVOJE
Rada Fondu rozvoje pracovala v roce 2004 ve slozent:

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.

S:CESNET 14

A N N U A L R E P O R T 2 0 0 4

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 15 March 2004. In addition fo employees included in the organizational
scheme, 173 workers from 24 universities, AV CR and other institutions were cooperating with
the Association on the “Optical National Research Network and Its New Applications” research
plan in 2004.

24. DEVELOPMENT FUND COUNCIL
The Development Fund Council operated with the following structure in 2004:

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.
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ORGANIZACNI SCHEMA SDRUZENI V ROCE 2004
ORGANIZATIONAL SCHEME OF THE ASSOCIATION IN 2004

Obr. 1
Fig. 1

Valnd hromada

General Assembly

Predstavenstvo
Board of Directors

Reditel sdruzeni V3

Director - University Degree

Dozor&i rada
Supervisory Board

Sekretariat, vnéjsi vztahy - 2 VS

Secretarial Office, Public Relations - 2 University Degree

Utvar vyzkumu

Research Department

Vedouci V5

Manager
University Degree

Utvar rozvoje a provozu

Development and
Operation Department

Utvar podpory projektt
als

Projects Support
and IS Department

Vedouci VS

Manager
University Degree

Vedouci VS

Manager
University Degree

Utvar finanéni

Financial Department

Vedouci V5

Manager
University Degree

Utvar organizaéni a prévni

Organization and
Legal Department

7 pracovnik( VS

7 employees
University Degree

0 pracovnikd S§

0 employees
High School Degree

13 pracovnikd VS

13 employees
University Degree

3 pracovnici VS

3 employees
University Degree

Vedouci V3

Manager
University Degree

8 pracovnik{ S8

8 employees
High School Degree

2 pracovnici $§

2 employees
High School Degree

2 pracovnici VS

2 employees
University Degree

3 pracovnici 85

3 employees
High School Degree

2 pracovnici VS

2 employees
University Degree

3 pracovnici $§

3 employees
High School Degree
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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
podporu vyvoje nejndrocnéjsich védeckych a vyzkumnych aplikaci. Jeho 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, zs.p.o. (Neutral Internet Exchange), sdruzeni posky-
tovatell sluzeb Internetu v Ceské republice, které poskytuje moznost vzdjemné konektivity mezi
sitémi typu Internet svych ¢lend. Na konci roku 2004 mélo sdruzeni 46 Clend.

CESNET, zs.p.0 je také jednim ze zaklddgjicich ¢lend CZ.NIC, zs.p.0., které se zabyvd registract
domén a podporou obecné prospésnych projektd a Einnosti souvisejicich s Intfernetem. Na konci
roku 2004 mélo sdruzeni 33 &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 tfelecommuni-
cation 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
support of the development of 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
requirements.

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, z.s.p.0. (Neutral Infernet 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 2004, the association had 46 members.

CESNET, zs.p.o. is also one of the founding members of CZ.NIC, z.s.p.0., organization engaged in
the domain registration and support of projects of general benefit and Infernet-related activities.
At the end of 2004, the Association had 33 members.
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4. CINNOST SDRUZENI
4.. VYZKUMNY ZAMER ,,OPTICKA Sif NARODNIHO VYZKUMU A JEJi NOVE APLIKACE*
411. Uvod

Rok 2004 byl prvnim rokem feSeni sedmiletého (2004-2010) vyzkumného zadmeéru ,Optickd sit ndrod-
niho vyzkumu a jeji nové aplikace” (kdd MSM6383917201). Névrh tohoto zdméru byl zformulovdn na
pocdatku roku 2003 na zdkladé zhodnoceni soucasného stavu ve svetovych sitich ndrodniho vyzku-
mu a vzdélavani (NREN - National Research and Education Network) a progndz vyvoje v této oblas-
1i, i kdyZz vzhledem k rychlému vyvoji v této sféfe mohly byt podrobné pldny rozpracovdny pouze na
obdobi let 2004-2007. Cile a z&kladni strategie vyzkumného zdmeéru byly také konzultovdny s pred-

nimi zahrani¢nimi odborniky.

Obecnym cilem vyzkumného zdmeéru "Optickd sit ndrodniho vyzkumu a jeji nové aplikace" je
navrhnout infegrované sifové prostfedi, vyhovuijici specifickym pozadavkdm akademické komuni-
1y, a v provozu ovéfit jeho viastnosti. ZkuSenosti s provozem akademickych siti totiz ukazuji, Ze dosta-
tek volného prenosového pdsma je pouze jednim z pozadavkl, kladenych na akademickou sif,
a pro provozovdni kvalitni akademické sité je tfeba na siti implementovat daldi sluzby. Z tohoto
ddvodu je nezbytné zabyvat se kromé vyzkumu v oblasti infrastruktury a sifovych protokold také

vyzkumem v oblasti aplikaci a oblasti middleware, které nabyvaji pro NREN stdle vétsiho vyznamu.

Vzhledem k rozsahu vyzkumného zdméru (a to jak finanénimu, tak persondinimu) se hlavni fesitel,
Ing. Jan Gruntordd, CSc, rozhodl pouZzit pro fizeni stejny model jako v z&dméru predchozim. Po stréan-
ce obsahové je tedy vyzkumny zamér roz¢lenén na aktivity zahrnujici urcitou oblast, kterd md pro
sdruzeni strategicky vyznam. Kazdd aktivita md svého koordindtora, zodpovédného za stanoveni
priorit a cild a za jejich spinéni. Hodnoceni aktivit probind s Sestimésiéni periodou, jak bylo obvyklé
i u minulého zadmeéru. V roce 2004 se také uskutecnila dvé vyjezdni setkdni vech fesitell zaméry,
aby se monhly jinak geograficky distribuované tymy sejit a vzdjemné koordinovat postup a prezen-
tovat vysledky své prdce.

4.1.2.  Aktivity vyzkumného zdméru

Rozvoj sité ndrodniho vyzkumu a vzdélavani

Cilem této aktivity je vyvoj novych technologii, integrujicich IP a optické prvky, a ovéfeni jejich vhod-
nosti pro potfeby NREN. Vysledkem aktivity bude ndvrh a pilotni provoz nové generace sitové infra-
struktury pro vyzkum a vyvoj, kterd bude nabizet kromé IP sluZzeb také virtudini privatni spoje a sité
na drovni vyhrazenych vinovych délek v rdmci jednoho optického vidkna. V roce 2004 byla dokon-

¢ena transformace jadra sité na tzv. CEF (Customer Empowered Fiber) sit, tedy na sit, jejiz okruhy se
sklddaji z pronajatych temnych vidken a ostatni vrstvy OSI modelu jsou jiz piné pod kontrolou ope-
rGtora sité. Ukazuje se, Ze vyhody tohoto pfistupu, pfedevsim flexibilita a $kdlovatelnost, pfesné
odpovidaji poZadavkdm na NREN. Jako vhodnd technologie pro pfenosovou vrstvu sité byla vybrd-
na technologie DWDM (Dense Wave Division Multiplexing), kter& umozni realizaci az desitek sepa-
ratnich optickych kandll na jednom vidkné. Byl poloZen zdrodek prototypu NREN nové generace
osazenim stavaijici trasy sité CESNET2 Praha-Brno touto technologii. Zaroven byla rychlost této trasy
zvy$ena na 10 Gb/s. Topologie sité CESNET2 na konci roku 2004 je na obrdzku &. 2. Na Urovni fran-
sportni vrstvy byla zvysena dostupnost IPv4 multicastu a na pdteini siti, véetné propojeni do evrop-
ské sité pro vyzkum a vzdélavani GEANT, byl nativné implementovdn protokol IPv6, ktery je dostup-

ny soubé&zné s protokolem IPv4.

Soucdsti této aktivity je také zajisténi externi konektivity, 1j. konektivity do ostatnich vyzkumnych siti
a globdiniho Internetu. V roce 2004 byla zvy$ena kapacita spojeni do evropské sité GEANT z 1,2 na
2,5 Gb/s. Byla realizovdna dvé pfimd propojeni, a to se slovenskou NREN SANET a polskou NREN
PIONIER, obé prondjmem optickych vidken a jejich osazenim technologii Gigabit Ethernet. Kromée
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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

The year 2004 was the first year of realization of the seven-year (2004 - 2010) research plan fitled
“Optical National Research Network and its New Applications” (code MSM6383917201). The draft
version of this plan was elaborated at the beginning of 2003, based on the evaluation of the exis-
fing status of world national research and education networks (NREN) and development progno-
ses for this area - although detailed plans could only have been processed for the period of 2004
- 2007 due to the rapid development in this sphere. Objectives and basic strategies of this research
plan were also consulted with leading foreign experts.

The general objective of the “Optical National Research Network and its New Applications” research
plan is tfo design an integrated network environment, meeting specific requirements of
the academic community, and to test its characteristics within practical operation. Experience with
the operation of academic networks indicates that the sufficient free bandwidth is just one of
the requirements for an academic network. Further services need to be implemented to ensure
a quality academic network operation, which is why it is imperative not to be restricted just to the re-
search of the infrasfructure and network protocols but to deal also with the development in the area
of applications and middleware, as the importance of these areas for NREN is constantly growing.

With respect to the research plan extent (both financial and personal), the main co-ordinator, Ing.
Jan Gruntordd, CSc., opted for use of the same management model as in case of the previous
plan. Content-wise, the research plan is therefore divided fo activities relating to specific areas with
strategic importance for the Association. Each activity has its co-ordinator who is responsible for
defining priorities and objectives and their accomplishment. Evaluation of activities is done in six-
month cycles, known from the last research plan. In 2004, two meetings of all researchers involved
in works on the research plan fook place in order to give the geographically distributed teams
a chance to meet and mutually co-ordinate their progress, presenting results of their work.

4.1.2. Research Plan Activities

National Research and Education Network Development

The objective of this activity is to develop new technologies, integrating IP and optical elements,
and fo test their suitability for needs of NREN. The activity will result in a design and pilot operation
of a next-generation research and development network infrastructure, offering, in addifion to IP
services, also virtual private links and networks on the level of reserved wavelengths within a single
optical fibre. In 2004, fransformation of the network core to the so-called CEF (Customer Empowe-
red Fiber) was completed, i.e. transformation to a network the circuits of which comprise leased
dark fibres, while other OSI model layers are under full control of the network operator. It is beco-
ming evident that advantages of this approach, especially flexibility and scalability, precisely meet
requirements for NREN. The DWDM (Dense Wave Division Multiplexing) fechnology was chosen as
a technology suitable for the transfer layer of the network, allowing implementation of up fo tens of
separate optical channels in a single fibre. A rudiment of a next-generation NREN prototype was
constructed by means of equipping the existing CESNET2 network line Prague - Brno with this tech-
nology. In addition, the transfer rate of this line was increased to 10 Gbps. The CESNET2 network
fopology at the end of 2004 is shown in Fig. 2. The IPv4 multicast availability was raised on the tran-
sport layer level and the IPv6 protocol was natively implemented in the backbone network, inclu-
ding interconnection with the European research and education network, GEANT. This profocol is
now available simultaneously with the IPv4.

This activity involves also provision of the external connectivity, i.e. connectivity to other research net-
works and the global Internet. In 2004, the capacity of the connection with the European network
GEANT was increased from 1.2 fo 2.5 Gbps. Two direct links were established - to the Slovak NREN
called SANET and Polish NREN called PIONIER. Both links were implemented by means of leased
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téchto zahrani¢nich spojl disponovala sit CESNET2 v roce 2004 spojem do globdiniho Internetu
o kapacité 800 Mb/s. Vyvoj zahranicni konektivity od roku 2001 je na obrdzku ¢&. 3.

Optické sité

Aktivita Optické sité se zabyvd prfedevsim vyzkumem v oblasti realizace CEF siti, a to zejména meto-
dami pfendseni dat a vyvojem pfenosovych zafizeni. Dalsimi oblastmi z&jmu jsou metody optic-
kych pfenost vzduchem a spoluprdce na rozvoji novych aplikaci, uzivajicich GLIF (Global Lamb-
da Integrated Facility). Vysledky vyzkumu jsou ovéfovdny jak v laboratornich podminkach, tak
i v rozlehlych experimentdinich a ndsledné pak v produk&nich sitich. Za timto U¢elem md& aktivita
v prostordch sdruzeni k dispozici optickou laboratof a pro Ucely realizace experimentld na nejniz-
Sich vrstvach OSI modelu, které ve svych dUsledcich mohou zpUsobit nefunkénost sité, je v rdmci
aktivity budovdna experimentdlini sit CzechlLight, kterd je napojena na svétovou experimentdini
infrastrukturu GLIF. V r&dmci ovéfovdani moznosti zvyseni dosahu optického signdlu (cilem je realizo-
ce meziméstskych optickych tras bez nutnosti regenerace signdlu uvnitt frasy) byl sestaven proto-
typ plné ddlkové oviddaného optického vidknového zesilovace PCLight 2v1 jako prvek stavebnice
sitovych zafizeni na bdzi PC. Nasazenim takového zesilovace byla zvysena preklenutelnd vzddle-
nost z obvyklych 100 km az na zhruba 300 km. Po laboratornim ovéfeni byl tento prvek Uspésné
nasazen v pilotnim provozu na 1GE experimentdini frase CzechLight Praha-Plzen (délka 159,4 km)
a rovnéz byl Uspésné pouzit na frase produkeni sité CESNET2 Praha-Hradec Krdlové (150,4 km).

Programovatelny hardware

Cilem akftivity je vyvoj specializovanych sifovych zafizeni (jako jsou karta do PC pro akceleraci smé-
rovdni, karta do PC pro vysokorychlostni monitorovdni sité a opticky opakovad), zaloZzenych na pro-
gramovatelném hardwaru, pfedevsim na hradlovych polich. V roce 2004 pokra&oval hardwarovy
vyvoj komunikacnich karet COMBO. Popis a vyobrazeni viech karet Ize najit na www.liberouter.org.
Vyznamnym Uspéchem je zejména oZiveni dvouportové karty desetigigabitového Ethernetu
COMBO-2XFP (viz obr. &. 4). Tato karta byla primdrné vyvinuta pro potteby projektu SCAMPI pod-
porovaného Evropskou unii, ktery se zabyval problematikou monitorovdni provozu v rozsdhlych

a vysokorychlostnich sitich.

Sledovani infrastruktury a provozu sité

Oblast sledovdni infrastruktury predstavuje vyvoj monitorovacich systému, které shromazduji, zpra-
covavaji a prezentuji informace ziskané z aktivnich prvkd sité (smérovace, prepinace afd.) a ana-
lyzu trendd chovani sitové infrastruktury z dlouhodobého pohledu, zatimco oblast sledovdni provo-
ZU je zaméfena na vyvoj ndstroju pro efektivni zpracovani specifickych elementdrnich informaci
o provozu sité. V roce 2004 byla v oblasti sledovani infrastruktury provedena analyza dfive vyvinu-
tych systému a byl vytvofen ndvrh nové generace monitorovaciho systému, ktery bude odpovidat
vyvoji infrastruktury. V oblasti sledovani provozu byl vyvinut a do experimentdinino provozu nasazen
systém pro sledovdni provozu sité FTAS (Flow-based Traffic Analysis system).

Sledovdni vykonnostnich charakteristik komunikace v poé&itacovych sitich a jejich optimalizace

Aktivita se zabyvd problematikou zajisténi maximdini propustnosti a dalsich kvalitativnich komuni-
kacnich parametrd vyZzadovanych aplikacemi pfi komunikaci pfes rozlehlé vysokorychlostni sité.
Prvni oblasti z&jmu je monitorovani vykonnostnich charakteristik za Gc¢elem ziskani poznatkd o cha-
rakteru sifového provozu a o chovdni sité pro identifikaci problémovych a Uzkych mist. Na tuto
oblast navazuje aktivni zgjisfovéni pozadovanych vykonnostnich charakteristik, coz zahrnuje
ndvrhy na zlepseni fizeni zahlceni, ovéfovani moznosti paralelni komunikace a spoluprdci s mezind-
rodni aktivitou PERT (Performmance Enhancement Response Team). V rdmci této aktivity byly v roce
2004 vyvinuty ndstroje pro aktivni méfeni propustnosti s monitorovanim a optimalizaci pfenost pro-
fokolem TCP a pro zvyseni propustnosti pouzitim paralelnich prenost vytvofeny knihovna psock
a program pscp.
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optical fibres and the Gigabit Ethernet technology. Besides these lines leading abroad, the CESNET2
network featured in 2004 a link to the global Internet with the capacity of 800 Mbps. The foreign con-
nectivity development since 2001 is illustrated in Fig. 3.

Optical Networks

The Optical Networks activity deals mainly with the research in the CEF networks implementation
areq, particularly with data transfer methods and transfer devices development. Other areas of
interest include methods of the optical transfer through air and co-operation on the development
of new applications utilizihg GLIF (Global Lambda Integrated Facility). Research results are tested
both under laboratory conditions and within extensive experimental and subsequently also pro-
duction networks. For this purpose, this activity has an optical laboratory available in the Associa-
fion's premises. For needs of experiments on the lowest OSI model layers that could eventually lead
fo a network functionality loss, there is an experimental network being constructed within this acti-
vity (called Czechlight) that is connected to the worldwide experimental infrastructure GLIF. Within
festing options for increasing the optical signal range (with the objective being the implementati-
on of infercity optical routes without having fo regenerate signal on these routes), a profotype of
a fully remotely controlled optical fibre amplifier called PCLight 2v1 was assembled. This amplifier
will serve as an element of a PC-based network devices construction kit. The deployment of this
amplifier resulted in increase in the range from common 100 km up fo approx. 300 km. After labo-
ratory testing, this element was successfully deployed within a pilot operation on a CzechLight 1GE
experimental line from Prague to Plzen (159.4km long) and also successfully used on the CESNET2
production network line from Prague fo Hradec Krdlové (150.4 km).

Programmable Hardware

The objective of this activity is to develop specialized network devices (such as a PC card to acce-
lerate routing, PC card for high-speed network monitoring, and optical repeater), based on pro-
grammable hardware, especially gafte arrays. In 2004, the hardware development of COMBO
communication cards continued. For description and pictures of all cards, see www.liberouter.org.
An outstanding success is mainly the activation of the two-port ten-gigabit Ethernet card named
COMBO-2XFP (see Fig. 4). This card was primarily developed for needs of the SCAMPI project sup-
ported by the European Union, dealing with the fraffic monitoring issues in extensive and high-
speed networks.

Network Infrastructure and Traffic Monitoring

The infrastructure monitoring area involves the development of monitoring systems that collect, pro-
cess and present information obtained from active network elements (routers, switches etc.) and
analysis of network infrastructure behaviour trends from the long-term perspective. The traffic moni-
foring area is then focused on the development of tools for efficient processing of specific ele-
mentary information relating to the network traffic. In 2004, an analysis of previously developed sys-
tfems was performed for the infrastructure monitoring areaq, resulting in creation of a design for
a next-generation monitoring system that will mafch the infrastructure development. As far as
the fraffic monitoring is concerned, a network traffic monitoring system called FTAS (Flow-based
Traffic Analysis system) was developed and its experimental operation was launched.

Network Communication Performance Monitoring and Optimisation

This activity deals with the issues of ensuring maximal throughput and other quality-related com-
munication parameters, required by applications within communication across extensive high-
speed networks. Our first area of interest is the monitoring of performance characteristics with
the aim fo obtain information about the network fraffic character and network behaviour, in order
fo identify problematic spots and bottlenecks. This area is then related to active provision of requi-
red performance characteristics, including proposals for improving the congestion control, verifi-
cation of parallel communication options and co-operation with the internal activity known as PERT
(Performance Enhancement Response Team). Within this activity, fools for active throughput mea-
surement with monitoring and transfer optimisations based on the TCP protocol were developed in
2004. To increase throughput by means of parallel transfers, the psock library and pscp program
were developed.
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AAI a mobilita

Aktivita se zabyvd vyvojem a implementaci distribuované infrastruktury, poskytujici autentizacni
a autorizaéni sluzby pro podporu spoluprdce uzivatell registrovanych v rlznych domovskych insti-
tucich v rdmci sité CESNET2. Tato infrastruktura by méla byt vyuzivdna zejména www aplikacemi,
sluzbami poskytovdni konektivity v hostitelskych sitich (roaming).

V r&dmci této aktivity byl v z&fi 2004 spustén pilotni projekt eduroam. Cilem fohoto projektu je provo-
zovdani roamingu mezi sitémi na projektu zacastnénych organizaci. Do projektu, ktery je omezen na
akademickou sféru (v Ceské republice na Ucastniky, ktefi jsou pFipojeni do sit& CESNET2 a spliuji
tzv. Z&sady prijatého uziti sité CESNET2), je v soucasnosti zapojeno Sestndct zemi Evropské unie veet-
n& Ceské republiky. Vice informaci na www.eduroam.cz.

MetaCentrum

Aktivita se vénuje rozvoji a spravé Ceského akademického gridového prostfedi a souvisejicimu
vyzkumu ve vybranych oblastech. Ukolem MetaCentra je komplexni infegrace vypoc&etnich a dato-
vych zdroju a v soucinnosti s uzZivatelskou podporou vytvoreni infegrovaného gridového prostiedi
pro koncové uzivatele.

Hlavni vyzkumnd ¢innost MetaCentra je soustfedéna do oblasti sledovani (monitoringu) distribuo-
vané vypocetni a dafové infrastruktury. V rdmci MetaCentra jsou vyvijeny modely, metody a ndstro-
je na prdbézné i ad hoc iniciované sledovdni stavu Gridu, jeho jednotlivych komponent a sluzeb.
Vyznamnou soucdsti je i sledovdani stavu uzivatelskych Uloh pii prichodu Gridem. Je podporovdno
i ,application-centric” monitorovani, kdy stav infrastruktury je sledovdn z pohledu samotnych apli-
kaci. Vyzkum je ddle zameéfen na vhodnd rozsiteni gridovych sluzeb pro pfimou podporu sledova-
ni jejich stavu.

Virtudini prostiedi pro spolupréci

Aktivita je zaméfena na vyzkum a vyvoj kolaborativnich technologii, pfedevsim v oblasti sdileni mul-
fimedidlnich dat, a to jak synchronné formou videokonferenci a sdilenych aplikaci, tak i asyn-
chronné formou streamingu multimedidinich dat. V oblasti synchronniho sdileni dat byla v roce
2004 vénovdna velkd pozornost videokonferenénim ndstrojdm, a to predevsim t&ém pokrocilym,
které zahrnuji vysokorychlostni videokonference, videokonferencni mistnosti Access Grid, propojo-
vani pfedndskovych mistnosti ¢i stereoprojekci. Na poli streamingu se fesitelé zabyvali problemati-
kou indexovani multimedidinich dat a distribuce zvuku ve vysoké kvalité.

IP telefonie

Tato akfivita se zabyvd moznostmi prfenosu hlasu, resp. realizace telefonnich hovord v paketové
prepinanych datovych IP sitich. Tato metoda, vyuzivajici modernich metod kédovdani hlasu a komu-
nikacnich profokold ve smérovanych sitich, je ve srovndni s tfelekomunikacni strukturou, zaloZzenou
na propojovani kandld, efektivnéjsi a progresivnéjsi. Hiavnim Ukolem pro rok 2004 byla moderniza-
ce testovaci infrastruktury, implementace &islovaciho pldnu v rdmci sité CESNET2 (a to pro viechna
zafizeni, komunikujici na zakladé standard’ H.323 a protokolu SIP), vyzkum v oblasti sledovani kva-
litativnich parametrd prenosu hlasu, ovéfovdni moznosti vyuziti protokolu SIP pro pfenos hlasu.
V rdmci této aktivity se také CESNET podili na testovani systému pridélovdni telefonnich cisel IP adre-
sdm a doménovym jménim felefonnich klientd ENUM.

Podpora distanéniho vzdélavani

Z4&kladnim cilem aktivity je kvalitativni posun elektronické podpory vyuky na vysokych $koldch
s maximdlnim vyuzitim soucasnych moznosti v oblasti progresivnich sifovych i lokdinich digitdinich
technologii, jako jsou ndstroje pro zdznamy, zpracovdni, ukldddni a prezentaci multimedidinich dat
a nastroje pro vzddlenou spoluprdci. Aktivita vyviji metodiky, pilotni projekty a pfiklady vyuZiti zmi-
nénych technologii ve vyuce tak, aby byly reprodukovatelné v §ir§im radmci sdruzeni CESNET. Aktivi-

ta zasahuje rovnéz irokou studentskou obec, kterd se vzdelavd na vysokych skoldch v oblasti tech-
nickych a pfirodnich véd. Prezenta&ni ast aktivity predstavuje portdl elearning.cesnet.cz.
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AAI and Mobility

This activity concentrates on the development and implementation of a distributed infrastructure,
providing authentication and authorization services to support co-operation of users registered in
various home institutions within the CESNET2 network. This infrastructure should be utilized mainly by
web applications and connectivity provision services in host networks (roaming).

Within this activity, the eduroam pilot project was launched in September 2004, aiming to enable
roaming among networks of organizations participating in the project. Being restricted fo the aca-
demic sphere (in the Czech Republic to participants connected to the CESNET2 network and com-
plying with the CESNET2 Acceptable Use Policy), the project now involves 16 EU countries, including
the Czech Republic. For more information, see www.eduroam.cz.

MetaCentre

This activity deals with the development and management of the Czech academic grid environ-
ment and related research in selected areas. The goal of the MetaCentre is fo ensure compre-
hensive integration of computing and data resources and creation of an integrated grid environ-
ment for end users in co-operation with these users.

Main research activities of MetaCentre are concentrated at the distributed computing and data
infrastructure monitoring area. Models, methods and tools for continuous and ad-hoc-initiated moni-
foring of the status of the grid and its individual components and services are developed within
MetaCentre. An important part is also the monitoring of user jobs states while these jobs proceed
through the grid. The system also supports the “application-centric” monitoring, when the infrastruc-
ture status is monitored from the perspective of the applications themselves. In addition, the research
is oriented on suitable extensions of grid services for direct support of their status monitoring.

Virtual Collaborative Environment

This activity involves the research and development of collaborative technologies, especially in
the area of multimedia data sharing - both synchronous by means of videoconferences and sha-
red applications and asynchronous by means of mulfimedia data streaming. In the synchronous
data sharing area, great attention was paid to videoconferencing tools in 2004, in particular
advanced tools, including high-speed videoconferences, Access Grid videoconference rooms,
interconnection of lecture halls, and stereo projections. Concerning the streaming field, resear-
chers dealt with issues of the multimedia data indexing and high-quality sound distribution.

IP Telephony

This activity examines voice transfer options, i.e. options for implementing phone calls within
packet-based switched IP data networks. This method, making use of modern voice encoding
methods and communication protocols in routed networks, is more efficient and progressive than
the telecommunication infrastructure based on channel interconnections. The main task for 2004
was fo modernize the testing infrastructure, implement a numbering plan within the CESNET2 net-
work (for all devices with communication based on the H.323 standard and SIP protocol), perform
research in the area of the voice fransfer quality parameters monitoring, and test options for ufili-
zing the SIP protocol for voice fransfers. Within this activity, CESNET has been also participating
in testing of the system for allocating phone numbers to IP addresses and domain names of tele-
phone clients called ENUM.

Distance Learning Support

The basic objective of this activity is to raise the electronic education support quality at universities,
making maximal use of existing options in the area of progressive network and local digital
technologies, such as tools for recording, processing, storing, and presenting multimedia data,
and remote cooperation tools. The activity produces methodologies, pilot projects and samples
of aforementioned technologies within tuition so that they are reproducible within a larger scope
of the CESNET Association. The activity involves also the wide community of students that are being
educated at universities in the areas of technical and natural sciences. The presentation part of
this activity is embodied in the elearning.cesnet.cz portal.
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TOPOLOGIE SITE CESNET2 NA KONCI ROKU 2004 Obr. 2
CESNET2 NETWORK TOPOLOGY AT THE END OF 2004 Fig. 2
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CESNET CSIRT

Cilem aktivity CESNET CSIRT (Computer Security Incident Response Team) je dosdhnout lepsi drov-
né& interni organizace v oblasti bezpednosti sité CESNET2 a na ni provozovanych sluzeb, ustavit sku-
pinu pracovnikd, zabyvajicich se touto problematikou, a dosdhnout jistého stupné koordinace pifi
feseni bezpecnostnich incidentd a jejich pfedchdzeni. Hiavnim UGkolem pro rok 2004 bylo vybudo-
vani tymu pro pfijem a feSeni nahldsenych bezpecnostnich incidentl a pravidel pro jejich feseni
a koordinaci v hlavnim sidle sdruzeni v Praze a navdzdni kontaktu s obdobnymi strukturami v zahra-
ni¢nich NREN.

Medicinské aplikace

Prace v r&dmci této aktivity byly zahdjeny az ve druhém pololeti roku 2004, nebof v prvnim pololeti
byl projekt teprve formovdn. Z&dmérem aktivity je akcelerovat vyuzivani informacnich a komunikac-
nich technologii v oblasti mediciny. V roce 2004 se fesitelé zaméfili predevsim na standardizaci pro-
stfedi medicinskych aplikaci, formalizaci a pfenos dat onkologickych pacientl, videokonference
pro vzddlené konzultace v genetice (telegenetika), zpracovani a pfenos medicinskych obrazovych
informaci a hleddni novych telemedicinskych aplikact .

4.13. Hodnoceni vysledkl vyzkumného zdméru za rok 2004

Dne 27. ledna 2005 se konalo prabézné oponentni fizeni, jehoZ Gcelem bylo zhodnoceni vysledkd
vyzkumného zdmeéru ,Optickd st ndrodniho vyzkumu a jeji nové aplikace”, dosaZzenych za rok 2004.
Oponentni rada zhodnotila tyto vysledky a konstatovala, Ze pIné odpovidaji vytycenym ciliim a splfiu-
ji ndroe¢nd kritéria svétove srovnatelného Spickového vyzkumu a vyvoje v oblasti informacnich
a komunika&nich technologil. V nékterych oblastech vyzkumného zdméru pak bylo dokonce dosa-

Zeno cilt nad pldnovany rdmec, napfiklad zprovoznéni akademické PKI (Public Key Infrastructure).

Z hlediska odborné udrovné feseni vyzkumného z&dméru povazuje oponentni rada za nejvyznam-
n&js§i tyto skutecnosti:

. dosavadni vysledky vyzkumného z&dmeéru jsou uzndvdany i v mezindrodnim méefitku

o aplikace dosazenych vysledk( v siti CESNET2 fadi tuto sit mezi nejpokrodilejsi svétové sité
ndrodniho vyzkumu

o tym fesitelll je sestaven ze $pickovych odbornikll v dané oblasti, jejichZ kvalitu doklddd jak
Uspésné feseny predchozi vyzkumny z&mér s podobnou tématikou, tak i jejich zapojeni do
mezindrodnich akfivit

Oponentni rada doporucila pokracovat v feseni vyzkumného zadmeéru v souladu s jeho ndvrhem

a pldnovanymi cili s t&mito doporucenimi:

. vénovat pozornost identifikaci moznych patentl, uzitnych vzorl a uplathovdni autor-
skych prév

. jasngji odlisit védecké publikace od publikaci sméfujicich k popularizaci vysledkd

. vytvorit platformu pro formulaci budoucich trendd, souvisejicich s vyzkumnym zdmérem

o pfipravit podminky pro rozsiteni spoluprdce s prijemci vyzkumnych zamérd z fad soukro-

mych organizaci
Podrobnd zprdva o feseni vyzkumného zadmeéru ,Optickd sit ndrodniho vyzkumu a jeji nové apliko-
ce” je zvefejnéna na http://www.cesnet.cz/doc/2004/zprava/, z&pis z oponentnino Fizeni je zverej-
nén na www.cesnet.cz/doc/2004/oponentura/.
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CESNET CSIRT

The objective of the CESNET CSIRT activity (Computer Security Incident Response Team) is to achi-
eve a better internal organization level in the security area of the CESNET2 network and services run-
ning in this network, appoint a team of workers dealing with these issues and reach a specific level
of coordination while handling and anticipating security incidents. The main task for 2004 was to
assemble a feam that would receive and handle reported security incidents, define rules for dea-
ling with these incidents and ensuring coordination in the Association's headquarters in Prague,
and establish contact with similar structures in abroad NRENS.

Medical Applications

Works within this activity were not initiated until the second half of 2004, since this project was for-
med in the first half-year. This activity aims to accelerate use of information and communication
technologies in the medical area. In 2004, researchers focused primarily on the standardization of
the medical applications environment, formalization and transfer of data of oncology patients,
videoconferences for remote consulting in the area of genetics (telegenetics), and processing and
tfransfer of medical image materials as well as search for new telemedical applications.

4.1.3. Evaluation of the Research Plan Results Achieved in 2004

A regular evaluation took place on 27 January 2005, with the objective to assess results of the “Opti-
cal National Research Network and its New Applications” research plan achieved in 2004. The board
of opponents assessed the achieved results and stated that they fully match defined objectives,
meeting demanding criteria of the world-class fop research and development in the area of infor-
mation fechnologies. Some research plan areas even saw achievements exceeding the planned
scope, e.g. academic PKI (Public Key Infrastructure) launch.

As far as the professional level of the research plan works is concerned, the board of opponents
attaches greatest importance to the following facts:

. existing research plan results are respected also on the infernational level

o application of achieved results in the CESNET2 network earns this network a place among
the most advanced national research networks in the world

. the team of researchers comprises top experts for specific areas, whose quality is eviden-

ced both by the successfully implemented previous research plan with similar topics and
by their partficipation in infernational activities
The board of opponents recommended continuing with research plan works in accordance with
its proposal and planned objectives, giving these recommendations:

. pay aftention to identification of possible patents, utility models, and copyrights

. more clearly differentiate scientific publications and publications aiming to popularise
results

. create a platform for formulating future frends relating fo the research plan

. set conditions for extending cooperation with recipients of research plans from the sector

of private organization

A detailed report on the “Optical National Research Network and its New Applications” implemen-
tation works is available at http://www.cesnet.cz/doc/2004/zprava/; opposition proceedings are
published af www.cesnet.cz/doc/2004/oponentura/.
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4.2. MEZINARODNIi SPOLUPRACE
42.1.  Projekty GEANT a GN2

Sdruzeni CESNET se jiz od roku 1996 aktivné podili na budovdni evropské infrastruktury propojujici
vysokorychlostnimi spoji sité& pro vyzkum a vzdélavani (NREN) jednotlivych evropskych zemi. Nejinak
tomu bylo i v roce 2004, piicem? zapojeni sdruzeni do téchto aktivit bylo vzhledem k blizicimu se
konci projektu GEANT a predeviim vzhledem k pfipravé nového mezindrodniho projektu GN2 mno-
hem infenzivnégjsi.

Projekt GEANT

Cilem projektu GEANT, ktery byl podporovdn Evropskou komisi v 5. Rdmcovém programu, bylo
béhem let 2000-2004 vybudovat a provozovat celoevropskou vysokorychlostni infrastrukturu mezi
jednotlivymi NREN a zajistit propojeni do podobnych infrastruktur v globdlnim méfitku.

Vysledkem Usili konsorcia 27 provozovateld NREN v &ele se spole&nosti DANTE Ltd. je sit GEANT, kterd
v soucasné dobé propojuje 34 evropskych zemi. Jadro sité tvofi okruhy o kapacité 10 Gb/s a uzly
mimo jadro sfté jsou pfipojeny vétsinou okruhy o kapacité 2,5 Gb/s. Topologie sité v fijnu roku 2004,
kdy projekt GEANT skonéil, je na obrdzku &. 5.

Aktivni Ucast sdruzeni CESNET pfi projekfovdni topologie sité GEANT ptinesla Ceské republice moz-
nost pfipojeni pfimo do jadra sité. Navic je uzel umistén pfimo v prostordich sdruzeni CESNET v Praze,
coz vyznamné zvysuje spolehlivost naseho pripojeni do sité GEANT a zdroven snizuje ndklady na
foto pfipojeni. Odborni pracovnici sdruzeni se akfivné podileli na fe$eni nékterych vyzkumnych
Ukolt v rdmci pracovnich skupin TF-NGN (Task Force - Next Genaration Network), kde uplatnili své
zkuSenosti predevsim v oblasti vyvoje ndstroji pro monitorovdni rozsdhlych siti, vyhodnocovani
jejich stavd, sledovani jejich vykonnostnich charakteristik a v oblastech implementace protokolu
IPvé6 a multicastu.

Podrobnéjsi informace jsou dostupné na www.geant.net,

Projekt Multi-Gigabit European Academic Network - GN2

Nejvetsim projektem 6. R&dmcového programu Evropské unie je projekt s akronymem GN2, ktery od
1. z&F 2004 navazuje na projekt GEANT. Cilem projektu GN2 je vybudovat $pickovou evropskou
infrastrukturu propojujici sité ndrodniho vyzkumu a vzdéldvani (NREN), kterd bude vyhovovat néro-
kam uZivateld z oblasti vyzkumu a vzdéldvani. Hiavnimi ideovymi motivy projektu je podpora gridd
(Gcelovych infrastruktur pro potieby konkrétnich aplikaci), podpora mobility uzivateld v rdmci ERA
(European Research Area) a podpora kvalitniho spojeni koncovych klientl. Projekt bude fesen
v ndsledujicich ¢tyfech letech konsorciem 32 partnerd, slozenych z evropskych NREN, sdruzeni
TERENA a spolecnosti DANTE, kterd je z&rover koordin&torem projektu.

Z pohledu topologie a parametr{ sité bude GEANT2 navazovat na soucasnou topologii sité GEANT,
pficemz kapacita linek jddra bude 40 Gby/s. Tato sif, kterd bude uvedena do provozu v pribéhu
roku 2005, bude kromé zdkladni IP konektivity podporovat také vytvéreni docasnych Ucelovych
infrastruktur ¢i spojeni bod-bod, a to jak na bdzi VPN (Virtual Private Network), tak na bdzi poskyto-
vani vyhrazenych vinovych délek (lambda sluzby).

Soucdsti GN2 je také fada vyzkumnych aktivit, Tyto aktivity jsou velmi dilezité, nebot vzhledem k ambi-
cim projektu zavisi na vysledcich téchtfo aktivit jeho celkovy Uspéch. Jednd se o ndsledujici aktivity:

JRA1 - Méfeni a fizeni vykonu

Cilem této aktivity je vyvoj systému pro sledovdni vykonnostnich parametrd v siti GEANT2. Ukolem
odbornikl sdruzeni CESNET v této akfivité je specifikace pozadavkl na tento monitorovaci systém
a vyzkum v oblasti pasivniho monitorovdni.
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42. INTERNATIONAL CO-OPERATION
4.2.1. GEANT and GN2 Projects

The CESNET Associatfion has been actively participating in the construction of a European infra-
structure interconnecting research and education networks (NREN) of individual European countries
with high-speed links since 1996. The year 2004 was no exception; the Association's involvement in
these activities was much more infense due to the approaching closure of the GEANT project and
mainly the preparation of a new international project titted GN2.

GEANT Project

The objective of the GEANT project that was supported by the European Commission within the 5th
EU Framework Program was to construct and operate a Pan-European high-speed infrastructure
among individual NRENs within the period of 2000 - 2004, ensuring its connection fo similar infrast-
ructures in the global scale.

The efforts of a consortium comprising 27 NREN operators and led by DANTE Ltd. resulted in creo-
tion of the GEANT network that is currently inferconnecting 34 European countries. The network core
features 10Gbps circuits while nodes outside the network core are connected mostly circuits with
the capacity of 2.5 Gbps. The network topology as of October 2004 when the GEANT project was
closed is illustrated in Fig. 5.

The active participation of the CESNET Association in designing the GEANT topology earned
the Czech Republic the chance fo be connected directly fo the network core. Moreover, the con-
nection node is located directly in the premises of the CESNET Association in Prague, which signifi-
cantly increases the reliability of our connection to the GEANT network while reducing costs for this
connection. Experts of the Association have been actively participating in works on several research
tasks within TF-NGN workgroups (Task Force - Next Genaration Network), where they could apply
their experience gained especially in the area of the development of fools for monitoring extensive
networks, evaluation of their conditions, monitoring of their performance characteristics, and IPvé
protocol and multicast implementation.

Detailed information is available at www.geant.net.

Multi-Gigabit European Academic Network Project - GN2

The largest project of the 6th EU Framework Program is the project labelled with the acronym GN2,
which constitutes a successor of the GEANT project from 1 September 2004. The objective of the
GN2 project is to develop a top-class European infrastructure interconnecting national research
and education networks (NREN) and meeting requirements of users from the research and edu-
cation sphere. Main ideas of the project include the support for grids (special-purpose infrastru-
ctures built for needs of specific applications), user mobility support within ERA (European Research
Area) and quality connection support for end clients. The project will be implemented during
the upcoming four years by a consortium of 32 partners, including European NRENSs, the TERENA
association and DANTE, which acts also as the project co-ordinator.

From the perspective of the network topology and parameters, GEANT2 will be a follow-up to
the existing topology of the GEANT network, while the capacity of core lines will be 40 Gbps. This
network, the operation of which will be launched in the course of 2005, will support - in addition
fo the basic IP connectivity - also creation of temporary special-purpose infrastructures or point-
fo-point connections, based both on VPNs (Virtual Private Network) and provision of reserved wave-
lengths (lambda services).

The GEANT2 network will incorporate also many research activities. These activities will be of a high
importance as the overall success of the project, because of the project ambitions, depends on
their results. The following activities will be involved:

JRA1 - Performance Measurement and Control

The goal of this activity is to develop a system for monitoring performance characteristics in the GEANT2
network. The task of CESNET experts will be to specify requirements for this monitoring system and per-
form research in the passive monitoring area.
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JRA2 - Bezpecnost

V této aktivité bude fesena problematika zabezped&eni aktivnich prvkd a sluzeb sité GEANT2, véet-
né& vybudovdni proaktivnino systému detekce incidentl a ndvrhu infrastruktury pro koordinované
feSeni bezpecnostnich incidentd. Sdruzeni CESNET prispéje do této aktivity vyvojem hardwarovych
zafizeni pro specidini monitoring.

JRA3 - Vyvoj novych sluzeb

Ukolem této aktivity je pfipravit podminky pro poskytovani vyhrazenych prepinanych spojeni, a to
predevsim poskytovdni tzv. lambda sluzeb. V této aktivité se podilime predevsim na definovdni
pozadavkl a vybéru vhodnych technologii pro uvedeny typ sluzeb.

JRA4 - Testovani sluzeb a technologii

Aktivita je zamérfena na ndvrh a realizaci mezindrodni testovact infrastruktury pro nové prenosové
technologie a sifové aplikace. Odbornici sdruzeni CESNET se podileji na ndvrhu vhodné topologie
testovaci infrastruktury a vybéru experimentd v oblasti optickych pfenosovych technologi.

JRAS - Mobilita a roaming

NdplIni aktivity je umoznit uzivatelim transparentni a jednoduchy pfistup k prostiedklm na- sifi
odkudkoliv. Z&stupci sdruzeni CESNET se v této aktivité podili na stanoveni zasad spole¢né autenti-
zacni a auforizaéni infrastruktury a fesi problematiku roamingu v ndvaznosti na iniciativu eduRoam.

Kromé vy$e zminénych vyzkumnych aktivit je sdruzeni CESNET zapojeno také do akfivity SA3, jejimz
Gkolem je umoznit koncovym uZivatellim prend$et mezi sebou prostfednictvim sité GEANT2 data se
zaruc¢enymi parametry prfenosu. Prvnim Ukolem sdruzeni CESNET v této aktivité je navrhnout a usta-
novit distribuovany PERT (Performance Enhancement Response Team), ktery bude fesit problémy
uzZivatell s vykonnostnimi parametry sité. Druhym Ukolem je implementace monitorovaciho systé-
mu GEANT2.

Vyznamnou pozici CESNETuU v rdmci evropského sitového vyzkumu dokresluje, Ze feditel sdruzeni
Jan Gruntordd byl zvolen do péticlenného vykonného vyboru GN2, ktery Fidi cely projekt. Dalsim
ocen&nim nasich Usp&chl v budovani optickych siti je zvoleni Stanislava Simy do Uzké skupiny

expert, jejimz Gkolem je projektovani topologie sité GEANT2 a vybér vhodnych optickych tras
a pfenosovych technologi.

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

Projekt EGEE (Enabling Grids for E-sciencE) 6. Rdmcového programu Evropské unie patfi mezi nej-
vétsi mezindrodni projekty jak poctem partnerd, tak financnim krytim, které Evropskd unie poskytu-
je. Na projektu se podili pod vedenim vyzkumného stfediska CERN 70 partnerd prakticky ze véech
zemi Evropy v&etné Ruska, a zapojeny jsou i instituce z USA, pficemz z&jem o spoluprdci maji i asij-
ské zeme, predevsim Korea a Japonsko. Projekt, ktery byl zahdjen 1. dubna 2004, potrvd ndsleduji-
cich 24 mésicU.

Hlavnim cilem projektu EGEE je vybudovdni stabilniho spolehlivého gridu, ktery mé v roce 2006 pro-
pojit vice nez 100 center s 50 tisici procesory a nejméné jednim petabytem diskové kapacity. Sou-
Casti projektu je také rozvoj gridového middleware vyvinutého v rdmci projektu DataGrid, na néjz
projekt EGEE navazuje.

Sdruzeni CESNET je v tomto projektu zapojeno predevsim do feseni vyzkumnych Ukold jako je dalsi
rozvoj sluzby, kterd sleduje prichod Uloh gridovym middleware a je schopna ze zaznamenanych
uddlosti rekonstruovat stav dlohy. Skupina fesiteld CESNETu ddle navrhla koncept dlouhodobého
Ulozisté informaci o Ulohdch, pocitanych na EGEE Gridu. CESNET ddle v rdmci této aktivity pracuje
na vyvoji nové obecné gridové monitorovaci architektury. Kvalitu tymu pracovnikl sdruzeni doka-
zuje skutecnost, Ze ze 70 Ucastnikd se na vyzkumu podili pouze CERN, instituce v Britdnii, Francii, [t&-
lii a Ceskd republika (pravé prostfednictvim sdruzeni CESNET). Tuto pozici ziskali pracovnici sdruze-
ni diky pfedchozi Uspé&sné Ucasti v projektu DataGrid.
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JRA2 - Security

This activity will deal with security issues of active elements and services of the GEANT2 network,
including construction of a proactive incident detection system and design of an infrastructure for
co-ordinated handling of security incidents. The CESNET Association will contribute to this activity by
developing hardware devices for special monitoring functions.

JRA3 - New Services Development

The task of this activity is to prepare conditions for providing reserved switched connections - parti-
cularly for providing so-called lambda services. Our share in this activity involves mainly definition
of requirements and selection of suitable technologies for the aforementioned type of services.

JRAA - Testing of Services and Technologies

This activity focuses on the design and implementation of an international testing infrastructure for new
fransfer technologies and network applications. CESNET experts take part in designing a suitable tes-
fing infrastructure topology and selecting experiments in the area of optical fransfer technologies.

JRAS - Mobility and Roaming

This activity is aiming to provide users with a transparent and simple access to network resources
from any location. CESNET representatives take share in setting policies of a unified authentication
and authorization infrastructure, dealing with roaming issues with respect to the eduRoam initiative.

In addition to the aforementioned research activities, the CESNET Association is also involved in
the SA3 activity the main objective of which is fo enable end users to exchange data via
the GEANT2 network with guaranteed transfer parameters. The first task of CESNET within this initi-
ative is to participate on designing and on definition a distributed PERT (Performance Enhance-
ment Response Team) that will resolve users' problems concerning network performance para-
meters. The second task is to implement a monitoring system for the GEANT2 network.

The prominent position of CESNET within the European network research is evidenced also by
the fact that the Association director, Jan Gruntordd, was elected to the executive committee of GN2
that manages the entire project. Another recognition of our achievements in constructing optical
networks is represented by the election of Stanislav Sima to a closed team of experts whose task is
to project the GEANT2 network fopology and select suitable optical lines and transfer technologies.

Detailed information is available af www.geant2.net.
4.22. EGEE

The EGEE project (Enabling Grids for E-sciencE) of the 6th EU Framework Program belongs among
the largest international 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 centre, there are 70 part-
ners participating in the project, coming virtually from all European countries including Russia. Instituti-
ons from USA are involved too and an interest in cooperation exists also in Asian countries, especially
Korea and Japan. The project that was launched on 1 April 2004 will last for the next 24 monthes.

The main objective of the EGEE project is to construct a stable and reliable grid that will infer-
connect more than 100 centres with 50,000 processors and at least one petabyte of the hard drive
capacity by 2006. The EGEE project incorporates also development of the grid middleware deve-
loped within the DataGrid project, to which EGEE project is a follow-up.

Within this project, the CESNET Association is involved mainly in works on research tasks such as
the further development of the service that monitors jobs as they proceed through the grid midd-
leware, being able to reconstruct the given job's status based on events recorded. The group of
CESNET researchers also designed a concept of a long-term storage of information on jobs com-
puted in the EGEE grid. CESNET is engaged in the development of a new general grid monitoring
architecture within this activity, foo. The quality of the tfeam comprising Association workers is evi-
dent as just the following entities participate in the research out of 70 members in total: CERN and
institutions in Britain, France, Italy, and Czech Republic (through the CESNET Association). Workers
of the Association gained this position as a result of their previous successful parficipation in
the DataGrid project.
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Z hlediska provozni ¢dsti gridu je CESNET soucdsti stfedoevropského regiondiniho fidiciho centra
(Regional Operating Center, ROC), kde jako zdloha poskytuje vétsinu sluzeb hlavnimu centru v Pol-
sku. Koncem roku 2004 zacal CESNET budovat i sttedoevropskou virtudini organizaci (Virtual Orga-
nization Central Europe, VOCE), jejimz prostfednictvim budou mit k EGEE gridu pfistup i ti z&jemci,
ktefi nejsou spojeni se zadnou z velkych aplikacnich skupin.

V rédmci dalsich aktivit projektu CESNET zorganizoval dvé uzivatelskd $koleni, intenzivné se podili na
podpote aplikaci Edsticové fyziky a spolupracuje s dalsimi skupinami uzivateld na jejich zapojeni
do EGEE, zejména z oblasti vypocetni chemie.

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

V roce 2004 pokracovaly také prdce na projektu SCAMPI (A Scaleable Monitoring Platform for the
Internet). Primdrnim cilem fohoto projektu je navrhnout a realizovat architekturu pro monitorovdni
provozu ve vysokorychlostnich sitich do 10 Go/s.

V roce 2004 pokracovali spole¢né fesitelé projektu z CESNETuU a Masarykovy Univerzity v Brné pre-
devsim na vyvaji firmware monitorovaciho adaptéru, jeho oviadace, knihovny funkci a implemen-
taci rozhrani MAPI. Vysledky prdce na vyvoji zminéného monitorovacino adaptéru byly velmi pozi-
tivné hodnoceny pii zavérecné oponenture projektu.

Detailni informace o projektu se nachdzeji na www.ist-scampi.org .
4.2.4. LOBSTER

Na vysledky projektu SCAMPI navdzal v zaii 2004 projekt LOBSTER (Large Scale Monitoring of Bro-
adband Internet Infrastructure). Cilem tohoto projektu je vytvorit sit monitorovacich uzld zaloZzenych
na platformé& SCAMPI v evropském méfitku se zaméfenim na zajisténi véasné detekce rlznych typu
bezpecnostnich Utokd. Projekt LOBSTER, jehoz konsorcium tvofi devét organizaci z péti evropskych
zemi a Nového Zélandu, bude fesen do konce roku 2006. Sdruzeni CESNET je v tomto projektu
odpovédno za analyzu pozadavkd uzivateld na monitorovaci infrastrukturu a za vyvoj anonymi-
zacni podpory ve firmware monitorovacich adaptérd, vyvinutych v rdmci projektu SCAMPI.

Vice informaci o projektu LOBSTER se nalézd na www.ist-lobster.org.
4.25. 6NET

Mezindrodni projekt 6NET je soucdsti 5. Rdmcového programu Evropské unie a jeho hlavnim cilem
je rozvoj a popularizace protokolu IP verze 6.

Uc&ast sdruzeni CESNET v projektu 6NET byla v roce 2004 zamé&fena pfevdzné na pokradovani vyvo-
je smérovace Liberouter. V bfeznu 2004 byl prototyp tohoto smérovace s kartou COMBO6 a kartou
rozhrani COMBO-4SFP (gigabitovy Ethernet) experimentdiné nasazen na optickou frasu z Prahy do
Amsterdamu, kde byl pfipojen prfimo do jadra sité 6NET. Po opraveé nékolika chyb v oviadadi karty
COMBO®6 pracuje smérovac zhruba od kvétna 2004 bez zdvaznéjsich problémd, i kdyZz ovsem
objem provozu, ktery jim prochdzi, je velmi maly.

Podrobnéjsi informace Ize nalézt na www.6net.org.
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From the perspective of the operating part of the grid, CESNET is a part of the Central-European
regional control centre (Regional Operating Centre, ROC), where it provides most services to
the main centre in Poland as a backup. At the end of 2004, CESNET started building a Central-
European virtual organization (Virtual Organization Central Europe, VOCE) that will provide access
fo the EGEE grid also for those entities that are not connected to any of the large application groups.

Within other activities of this project, CESNET organized two user training workshops, intensely parti-
cipates in supporting particle physics applications and cooperates with other user groups on their
involvement in EGEE, especially from the computational chemistry area.

Ofher information on the project can be found at www.eu-egee.org. Specific information about
activities of CESNET is then available ot egee.cesnet.cz.

4.23. SCAMPI

In 2004, works on the SCAMPI project (A Scaleable Monitoring Platform for the Internet) continued,
too. The primary objective of this project is to design and implement an architecture for monitoring
fraffic af high-speed networks (up to 10 Gbps).

In 2004, project researchers from CESNET and Masaryk University in Brno kept on their common
effort fo develop a monitoring adaptor firmware, drivers, function library and implement MAPI inter-
face. Results of their work on the development of the aforementioned monitoring adaptor received
a very positive evaluation within the project final opposition.

Detailed project information is available at www.ist-scampi.org .
4.24. LOBSTER

Results of the SCAMPI project made up for a start point for the LOBSTER project (Large Scale Moni-
toring of Broadband Internet Infrastructure), initiated in September 2004. The goal of this project is
fo create a network of monitoring nodes based on the SCAMPI platform in the European scale,
focusing on fimely detection of various security aftack types. Works on the LOBSTER project, the con-
sortium of which comprises nine organizations from five European countries and New Zealand, will
be in progress fill the end of 2006. The CESNET Association is responsible within this project for
the analysis of user requirements for the monitoring infrastructure and the development of an ano-
nymization 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.
4.25.  6NET

The 6NET infernational project is a part of the 5th EU Framework Program, with the main objective
fo develop and popularise the IP protocol version 6.

The participation of the CESNET Association in the 6NET project was focused in 2004 primarily on
continuation of the development of the Liberouter router. In March 2004, a protfotype of this router
containing the COMBO6 card and COMBO-4SFP inferface card (gigabit Ethernet) was experimen-
tally deployed on the optical route from Prague to Amsterdam, where it was connected directly to
the core of the 6NET network. After repairing several bugs in the COMBO6 card driver, the router has
been operating without more serious problems approximately since May 2004. However, the traffic
volume coming through this router is very small.

Detailed information can be found at www.énet.org.
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4.2.6. GLIF

V roce 2004 se sdruzeni CESNET stalo také oficidlnim pfidruzenym ¢lenem projektu Global Lambda
Intfegrated Facility (GLIF), globdini experimentdini sitové iniciativy zaméfené na podporu vyvoje nej-
ndro¢néjsich védeckych a vyzkumnych aplikaci. GLIF se skiddd z mnoha gigabitovych optickych
fras (zvanych lambda okruhy) pokryvajicich Severni Ameriku, Evropu a Asii, které ddvaji k dispozici
jednotlivi Gcastnici iniciativy. Uzivateli GLIF jsou instituce, organizace a konsorcia provozujici aplika-
ce mimofdadné ndroéné na prenosové kapacity. Cesky podil v iniciativé GLIF tvofi sit CzechLight,
provozovand sdruzenim CESNET. Nejvyznamnéj$§im tuzemskym uzivatelem je v soucasnosti Fyzikdaini
Ustav Akademie véd Ceské republiky, ktery sit vyuzivé ke komunikaci s evropskym centrem fyzikal-
niho 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 2005.

4.3. NARODNI VYZKUMNE PROJEKTY

Od roku 2004 ziskal Ustav radiotechniky a elektroniky Akademie véd CR spole&né se sdruzenim
CESNET a Fakultou elekirotechnickou CVUT podporu Grantové agentury AV CR na feseni projektu
Optimalizace pienosu dat rychlosti 10Gbit/s po vidknech G.652 bez pouZiti linkovych EDFA s ohle-
dem na dosaZeni maximdlni pfenosové vzddlenosti. Projekt je zaméfen na analyzu moznosti zvy-
Seni prfenosové vzddlenosti na traséch slozenych z vidken G.652 a vidken G.655 s rychlosti 10
Gbit/s s vyuzitim ramanovského cerpdni prenosového vidkna a zesileni signdlu erbiem dopovany-
mi zesilovaci. Vysledky numerické analyzy budou experimentdiné ovéfeny v laboratornich pod-
minkdch.

V &ervnu roku 2004 vyhldsila Akademie v&d CR vefejnou souté? k ziskani podpory na projekty pro-
gramu Informacéni spole¢nost” Narodniho programu vyzkumu s pocdatkem feseni od 1. 1. 2005.

Pfedmétem feseni projekit navrzenych v této soutézi mohly byt procesy zisk&vani, pfenosu, ucho-
vavani a vyuzivani informaci, které je mozno charakterizovat jako data a nové znalosti. Sdruzeni se
jako navrhovatel ¢i jako spolunavrhovatel podilelo na pripravé Ctyf projektd, z nichz byly prijaty
ndsledujici ffi projekty:

Efektivni zpracovdani medicinskych obrazovych informaci

Tento projekt podalo sdruzeni CESNET spolecné s Masarykovou Univerzitou v Brné a Masarykovym

onkologickym Ustavem v Brn&. Reeni projektu je pldnovdno na ndsledujici tyfi roky a mezi jeho

cile patfi:

- navrh, vyvoj a realizace prostiedkl pro infegraci v oblasti akvizice, uklddani, pfenost a sdileni
medicinské obrazové informace

- ndvrh feseni legislativnich otdzek souvisejicich s feSenou problematikou

- zabezpeceni citlivych pacientskych dart.

MediGrid - metody a ndstroje pro vyuziti sité grid v biomediciné

Cilem tohoto pétiletého projektu, ktery spolec¢né podala Fakultni nemocnice v Motole, Masarykova
nemocnice v Usti nad Labem a CESNET, je ndvrh, vyvoj a pilotni implementace MediGridu - pro-
sttedi a moduldrniho systému aplikaci pro distribuované zpracovdni datovych a vypocetnich dloh
ve zdravotnictvi (ve zdravotnickém vyzkumu i praxi). Soucdsti systému bude modul biomedicinské
ontologie, ktery bude zgjistovat snadny pfistup k aplikacnim modullim a jejich spoluprdci.

S:CESNET 38

A N N U A L R E P O R T 2 0 0 4

4.2.6. GLIF

The CESNET Association became also an official associated member of the Global Lambda Inte-
grated Facility (GLIF) project in 2004 - a global experimental network inifiative focused on the sup-
port of development of most demanding scientific and research applications. GLIF consists of many
gigabit 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
consortiums running applications that are extremely demanding in terms of fransfer capacities.
The Czech confribution to the GLIF initiative is represented by the CzechLight network, operated by
the CESNET Association. The most important domestic user is now the Physics Department of Acade-
my of Sciences of the Czech Republic that utilizes the network for coommunication with the European
Organization for Nuclear Research, CERN. More information is available af 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 intfernational projects, some of which were
accepted by the European Commission. Works on these projects are to be initiated in the course
of 2005.

4.3. NATIONAL RESEARCH PROJECTS

As of 2004, the Institute of Radio Engineering and Electronics of the Academy of Sciences of the Czech
Republic in association with CESNET and the Faculty of Electrical Engineering of the Czech Technical
University received support from the Grant Agency of the Academy of Sciences of the Czech Repub-
lic for the project named Optimisation of 10Gbps Data Transfers via G.652 Fibres without Using Link
EDFA to Maximize the Transfer Range. The project is oriented af the analysis of options for increasing
the transfer ranges on lines comprising G.652 and G.655 fibres that allow fransfers with the speed of 10
Gbps, utilizihg the Raman transfer fibre pumping and signal amplification through erbium-doped
amplifiers. Results of the numerical analysis will be experimentally verified in laboratory conditions.

The Academy of Sciences of the Czech Republic announced a public tender in June 2004 to obtain
support for projects of the “Information Society” program included in the National Research Pro-
gram, starting on 1 January 2005.

The subject of projects proposed within this tender could be processes for retfrieval, fransfer, stora-
ge and utilization of information that can be characterised as data and new knowledge. The Asso-
ciatfion took part in preparation of four projects as their proposer or co-proposer; the following three
projects were accepted:

Efficient Processing of Medical Image Information

This project was submitted by the CESNET Association together with the Masaryk University in Brno
and Masaryk Institute for Oncology in Brno. Works on the project are scheduled for the forthcoming
four years and the objectives will include:

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

- design of solufions to legislatfion issues relating fo the topics in question

- security of sensitive patient data

MediGrid - Methods and Tools for Utilizing Grid Networks in the Biomedicine

The objective of this five-year project that was submitted collectively by the University Hospital in
Motol, Masaryk Hospital in Usti nad Labem and CESNET is to ensure design, development and pilot
implementatfion of MediGrid - an environment and modular system of applications for distributed
processing of data and computing tasks in the medical science area (medical research and prac-
fice). The system will feature a biomedicine ontology module that will provide easy access fo appli-
cation modules and ensure their cooperation.
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Ramanovské vidknové zesilovace s ¢asové multiplexovanym ¢erpdnim

Cilem tohoto &tyfletého spoleéného projektu sdruzeni CESNET a Ustavu radiotechniky a elektroniky
AV CR je feoretickd analyza a experimentdini ov&teni viastnosti $irokopdsmovych ramanovskych
vidknovych zesilovacd s Casovym spindnim cerpacich zdroju.

4.4. FOND ROZVOJE
Béhem roku 2004 pfijalo sdruzeni na zdkladé doporuceni Rady Fondu rozvoje jesté jeden projekt,

podany v roce 2003. Celkem spolufinancovalo 19 projektd (jeden z projekit byl ukonéen na zddost
fesitele jesté pred jeho zahdjenim - 050/2003).

Cislo Nositel
projektu projektu | Ndzev projektu

042/2003 ZCU | Zvyseni odborné kvalifikace sitovych specialistt ZCU v Plzni v oblasti modernich
komunikaénich technologit

045/2003 VUT | Online streaming pfedndsek v prostfedi vysokorychlostni sité

049/2003 VUT | Kolaborativni virtudini prostfedi

050/2003 | VSB-TUO | Konzervativni snizeni rizika zneuiti a podpora mobility privatnich kiicd

- ukon¢en na z&dost fesditele

051/2003 | VSB-TUO | Netransparentni aplikadni proxy server H.323

053/2003 | VSB-TUO | Vybudovdni regiondini sitové akademie trovné CCNP programu

Cisco Networking Academy na V3B-TU Ostrava

054/2003 OU | Zabezpedeni vzddleného pripojeni ke zdrojum v siti OU

055/2003 UTB | Zavedeni IP telefonie na Univerzité Tomdse Bati ve Zling
057/2003 VA | Zabezpeceny videokonferenéni systém provozovany v rdmci Internetu
058/2003 UK Vyuziti modernich informacnich a komunikacnich tfechnologii ve vzdéldvacim

procesu chemie na PiF UK
059/2003 UK | Wyuziti videonahrévek pii vyuce biochemie na PiF UK

062/2003 VFU | ZvySovani kvalifikace pracovnikd zodpovédnych za administraci pocitacové sité
063/2003 VFU | Pripojeni VFU Brno do sité IP telefonie CESNET2
065/2003 MU | Univerzdini autentizace pomoci hardwarovych token(

071/2003 CZU | Napojeni detasovanych pracovist CZU na uzel sité CESNET2
v Kostelci nad Cernymi lesy
043R1/2003| ZCU | PORT@L - implementace portdlového feseni IBM WebSphere Portal
v Ceském univerzitnim prostiedi - zpracovdni studie
044R1/2003| ZCU | Studijni pobyt pracovnikd Centra informatizace a vypocetni techniky
na Univerzity of Michigan
056R1/2003 | AMU | Media archiv on-line
070R1/2003 | VSE | Informacni portdl pro vzdldvdni v oblasti Infernetu
043R1/2003| ZCU | PORT@L - implementace portdlového feseni IBM WebSphere Portal
v Ceském univerzitnim prostfedi

Pro rok 2004 vypsala Rada Fondu rozvoje sdruzeni CESNET vybérové fizeni na projekty v téchto
tématickych okruzich:

. Vyuziti sluzeb sité CESNET2 a modernich informacnich a komunikacnich technologii ve
vyukovém a vzdéldvacim procesu, pii tvarci a védeckovyzkumné ¢innosti a pii fizeni vertej-
nych vysokych kol a Akademie véd CR

. Vyvoj, ndvrh a spréva portdll provozovanych Eleny sdruzeni

. Pokrocilé aplikace vyuzivaijici vysokorychlostni pdterni sit, rozvoj novych sitovych protokol(
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Raman Fibre Amplifiers with Time-Multiplex Pumping

The goal of this four-year collective project of the CESNET Association and the Institute of Radio Engi-
neering and Electronics of the Academy of Sciences of the Czech Republic is the theoretical ana-
lysis and experimental verification of properties of wideband Raman fibre amplifiers with time mul-
fiplexing of pumping sources.

4.4. DEVELOPMENT FUND

During 2004 the Association accepted one more project submitted in 2003, based on the recom-
mendation of the Development Fund Council. The Association co-financed 19 projects in total (one

of the projects was cancelled upon the request of it's researcher prior its launch - 050/2003).

Project No. Project Executor Project Name
042/2003 University of West Bohemia | Increase in the professional qualification of network specialists
in Plzen of the University of West Bohemia in Plzefi in the area
of modern communication technologies
045/2003 Technical University in Brno | Online streaming of lectures in a high-speed network environment
04972003 Technical University in Brno | Collaborative virtual environment
050/2003 Technical University of Ostrava | Conservative reduction of misuse risks and support for private keys
mobility - cancelled upon researcher's request
051/2003 Technical University of Ostrava | Non-ransparent application proxy server H.323
053/2003 Technical University of Ostrava | Construction of a CCNP level regional network academy within the Cisco
Networking Academy program in the Technical University of Ostrava
054/2003 University of Ostrava Securing of the remote access fo resources in the network of
the University of Ostrava
055/2003 Tomds Bata University in Zlin | IP telephony implementation in the Tomds Bata University in Zlin
057/2003 Military Academy in Bmo | Secured videoconferencing system operated within the Internet
058/2003 Charles University in Prague | Utilization of modem information and communication fechnologies within
the chemistry tuition process at the Faculty of Natural Sciences of
the Charles University in Prague
059/2003 Charles University in Prague | Use of video recordings within the biochemistry fuition ot
the Faculty of Natural Sciences of the Charles University
062/2003 University of Veterinary and | Increase in the qualification of workers responsible for the computer
Pharmaceutical Sciences Bmo | network administration
063/2003 University of Veterinary and | Connection of the University of Veferinary and Pharmaceutical Sciences to
Pharmaceutical Sciences Brno | the IP telephony network of CESNET2
065/2003 Masaryk University in Bmo | Universal authentication using hardware tokens
071/2003 Czech University Connection of remote workplaces of the Czech University of Agricutture
of Agriculture in Prague in Prague fo the CESNET2 network node in Kostelec nad Cemymi lesy
043R1/2003 University of West Bohemia | PORT@L - implementation of the IBM WebSphere Portal solufion in
in Plzen the Czech university environment - study elaboration
044R1/2003 University of West Bohemia | Study stay of workers of the Centre for Information and
in Plzen Computing Technology at the University of Michigan
056R1/2003 | Academy of Performing Arfs | On-line media archive
in Prague
070R1/2003 Intitute of Economics Information portal for Internet education
in Prague
043R1/2003 University of West Bohemia | PORT@L - implementation of the IBM WebSphere Portal solufion in
in Plzen the Czech university environment

For 2004, the Development Fund Council of the CESNET Association announced a public tender for
projects belonging fo following thematic areas:

. Utilization of services of the CESNET2 network and modern information and communico-
tion technologies 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

. Development, design and administration of portals operated by Association members

o Advanced applications using the high-speed backbone network; development of new
network protocols
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. Modermni infegrované informacni systémy na vysokych skoldch a v Akademii véd, vyuziva-
jici sftovou infrastrukturu provozovanou sdruzenim CESNET z.s.p.0. pro propojeni ¢innosti
v oddélenych lokalitdch organizace

. Interakce univerzitnich siti s vefejnymi sitémi

. 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 62 podanych projekit v roce 2004 pfijalo sdruzeni téchto 26 projektd:

Cislo Nositel
projektu projektu | N&zev projektu

078/2004 JU Systém evidence a monitorovani pocitacovych zafizeni

079/2004 | VSCHT |Infrastruktura pro podporu mobility uzivatelll evropskych akademickych

a vyzkumnych siti na sfti VSCHT Praha.,

081/2004 MU | Aufentizovany pfistup k sluzbdm metropolitnino archivu medicinské

obrazové informace

083/2004 ZCU | Studijni pobyt pracovnikil v pracovisti Vypo&etniho centra Univerzity v Karlsruhe

084/2004 ZCU | Zavedeni sluzby WiFi pfipojeni na ZCU do praxe a jeji napojeni do AA(A)

infrastruktury sdruzeni CESNET

085/2004 ZCU | Zadlenéni HSM a bezkontaktnich ipovych karet do pilotniho projektu

PKI Z&padoceské univerzity v Plzni

086/2004 ZCU | Outsourcing IS/STAG

087/2004 ZCU | Digital Identity Management

088/2004 ZCU | Rozsifeni praktické vyuky pokro&ilych sifovych fechnologii na ZCU

089/2004 ZCU | Skoleni administratord certifikacni autority Enfrust

090/2004 ZCU | Zvyseni odbomé kvalifikace stfovych specialistt ZCU v Plzni v oblasti modernich

server-based aplikaci a tenkého klienta

094/2004 MU | Elektronizace vybranych pifedmét a jejich implementace do stavajiciho systému

Mood-link-a PdF MU na platformé Open Source LMS Moodle

098/2004 VFU | Implementace LMS EDEN na VFU Brno

103/2004 CVUT | Tunelovani E1 pies sit CESNET2

111/2004 CVUT | Poskytovdni sluzby "lambda okruhu na zddost" v rdmci prazské akademické sité
(na bazi CWDM)

113/2004 VSE | ZvySeni odbomé kvalifikace sitovych specialistti VSE Praha v oblasti modernich

komunikacnich technologif

115/2004 VSE Malé digitdini studio

119/2004 VUT | Rozpozndvdni klicovych slov a akci v audiovizudinich datech

122/2004 | VSB-TUO | Modelové fedeni pro sdileni bezdrétové sité vice institucemi

128/2004 MU Sdilené virtudini svéty

130/2004 | VSB-TUO | Mobilni souprava pro zpracovdni audiovizudinich dat s televiznim rozlisenim

131/2004 TUL Podpora mobility na TU v Liberci

132/2004 | VSB-TUO | Piistup oprdvnénych uzivateld do sité CESNET2 a VSB-TU z vefejnych sti

133/2004 | VSB-TUO | Prizkum 3iriho vyuziti LDAP pro modelové fedeni jednotné autentizace

v heterogennim prostiedi vysoké skoly

114R1/2004| VSE | Portdl - implementace prezentadni vrstvy pro tiivrstvé aplikace na VSE

117R1/2004 | VSB-TUO | Vyvoj vyukovych programd v oblasti modermich komunikadnich architektur IP siti

s grafickou prezentaci programd na webovém serveru
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Modern integrated information systems at universities and the Academy of Sciences of
the Czech Republic, utilizing the network infrastructure operated by the CESNET Associati-
on to connect activities in separated localities of these organizations

Intferaction of university networks with public networks

Education of employees of Association members in areas being subject to Associa-
fion's activities

Work and study stays of employees of Association members at leading world workplaces
belonging to the areas that are subject to the Association's activities

Practical training for advanced network technologies with e-learning elements

The Association accepted the following 26 projects of the 62 fotal projects submitted in 2004:

Project No. Project Executor Project Name
078/2004 U. of South Bohemia System for registration and monitoring of computer equipment
in Ceské Budgjovice
07972004 Institute of Chemical Infrastructure for supporting mobility of users of European academic and research
Technology in Prague networks within the network of the Institute of Chemical Technology in Prague
081/2004 Masaryk University in Bmo | Authenticated access to services of the metropolitan medical image
information archive.
083/2004 U. of West Bohemia in Plzeri | Study sfay of workers af the workplace of the Computing Centre of
the University Karlsruhe
084/2004 U. of West Bohemia in Plzer | Implementation of the WiFi connection service at the University of West Bohemia
and connection of this service to the AA(A) infrastructure of the CESNET Association
085/2004 U. of West Bohemia Integration of HSM and contact-free chip cards to the PK pilot project af
in Plzen the University of West Bohemia in Plzen
086/2004 U. of West Bohemia in Plzeni | IS/STAG Outsourcing
087/2004 U. of West Bohemia in Plzeni | Digifal Identity Management
088/2004 U. of West Bohemia in Plzert | Extension of the practical fraining for advanced network technologies
at University of West Bohemia in Plzer
089/2004 U. of West Bohemia in Plzer | Training of administrators of the Entrust certification authority
090/2004 U. of West Bohemia in Plzen | Increase in the professional qualification of network specialists from the U. of West
Bohemia in Pizen in the area of modern server-based applications and thin clients
094/2004 Masaryk University in Bmo | Conversion of selected subjects fo the electronic form and implementation of
these subjects fo the existing Mood-ink-a system of the Faculty of Education of
the Masaryk University on the Open Source LMS Moodle platform
098/2004 University of Veterinary and | LMS EDEN implementation at the University of Veterinary and
Pharm. Sciences Brno Pharmaceutical Sciences Bmo
103/2004 Czech Technical U. in Prague | E1 funnelling through the CESNET2 nefwork
111/2004 Czech Technical U. in Prague | Provision of the “lambda circuit on demand” service within the Prague
academic network (based on CWDM)
113/2004 Inst. of Economics in Prague | Increase in the professional qualification of network specialists from the Insfitute
of Economics in Prague in the area of modermn communication fechnologies
115/2004 Inst. of Economics in Prague | Small digital studio
119/2004 Technical University in Brno | Recognition of keywords and actions in audiovisual data
122/2004 Technical University of Osfrava | Model solution for wireless network sharing by mulfiple institutions
128/2004 Masaryk University in Bmo | Shared virtual worlds
130/2004 Technical University of Osfrava | Mobile set for processing TV-resolution audiovisual data
131/2004 Technical University in Liberec | Mobility support af the Technical University in Liberec
132/2004 Technical University of Ostrava | Access of authorized users to the CESNET2 network and the network of
the Technical University of Ostrava from public nefworks
133/2004 Technical University of Ostrava | Exploration of a wider LDAP ufilization for a model unified authentication solution
in a heterogeneous university environment
114R1/2004 | Inst. of Economics in Prague | Portal - implementation of a presentation layer for three-layer applications af
the Institute of Economics in Prague
117R1/2004 | Technical University of Ostrava | Development of educational programs in the area of modern communication
architectures of IP networks with a graphical presentation of programs atf the website
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V roce 2004 probéhla dvé kola oponentnich fizeni ukoncenych projektl - celkem bylo Uspé&sné
ukonceno 20 projektd. Zavérecné zprdvy téchto projekit jsou k dispozici na strdnkdch sdruzeni.
Vysledky nékterych projektl byly mimo jiné prezentovdny na semindfich fesiteld CESNETU a na
semindfich sdruzeni EUNIS.

4.5. VNEJSI VZTAHY

V roce 2004 sdruzeni pokracovalo v mirném potlaceni ¢asto jednostranného vnimdni sdruzeni jako
poskytovatele Infernetu a soustiedilo se na zdlraznéni vyzkumnych aktivit sdruzeni, které potvrzuji
jeho postaveni jako inovatora v oblasti telekomunikaci a Internetu.

V roce 2004 sdruzeni usporddalo celkem Sest semindil ur¢enych pro rizné cilové skupiny Gcastnikd.

Semindf CESNET2 - sit ndrodniho vyzkumu se konal dne 23. Unora 2004 a byl ur¢en soucasnym i poten-
cidinim Gcastnikam sité CESNET2. Poskytl ucelené informace o vyvoji vyzkumné sité CESNET2 v letech
1998-2003, v¢etné mezindrodnino kontextu, informoval o sou¢asném stavu sité a zakladnim vyhledu
do budoucna. U&astnici semindie ziskali aktudini informace o moznostech a podminkdch pfipojent
k sfti CESNET2 a ve druhé Casti semindre také podrobnéjsi informace o vybranych projektech.

Ve dnech 25. - 26. 5. 2004 usporddalo sdruzeni mezindrodni workshop CEF Networks, kterého se
Ucastnili zastupci ndrodnich vyzkumnych siti z 20 evropskych zemi, Spojenych stétt a Kanady, aby
si vymeénili zkusenosti s fungovanim optickych siti provozovanych zdkazniky - fzv. Customer Empo-
wered Fibre (CEF) Networks - a formulovali hlavni z&sady pfi jejich dal$im rozvoji.

Dne 1. Cervna 2004 se uskutecnil semindf IPvé6 - rozvoj a implementace, jehoz cilem bylo sezndmit
primdrné Cleny sdruzeni se stavem standardizace protokolu IPvé a zkusenostmi s jeho nasazenim
v sitich internetového typu. Pfedndseli zastupci sdruzeni, ktefi se problematikou IPv6 dlouhodobé
zabyvaji a podileji se na provozu jeho IPv6 infrastruktury.

Dne 16. Servna 2004 uspotddalo sdruzeni za Udasti zéstupce Ministerstva informatiky CR odborny
semindf Technické, obchodni a prévni feseni v oblasti identifikacnich karet a PKI (Public Key Infra-
structure), na kterém devét Ceskych firem prezentovalo ndvrhy technologii vyuzivajicich R/W karty
s kryptovanim a s vyuzitim PKI. Semindi uzaviel prvni etapu intenzivni diskuse z&stupct vysokych skol
a Akademie v&d CR, tykajici se sjednoceni ID karet pouzivanych studenty a zaméstnanci vysokych
$kol, Ucelné standardizace Udajd v systému ID karet a integrace technologie PKI.

V poslednim ¢tvrtleti roku 2004 sdruzeni zorganizovalo dva semindie projektu EGEE (Enabling Grids
for E-sciencE). Dne 26. fijna 2004 se konal Gvodni semindi projektu urCeny zdjemcdm o piimé a bez-
prostfedni vyuziti infrastruktury evropského Gridu. Na semindti zaznély informace o celoevropské
gridové infrastrukture, kferd je budovdna v rdmci projektu EGEE 6. Rémcového programu EU. Ueast-
nici semindre ziskali zakladni informace o aplikaénich oblastech, pro které je toto prosttedi zejmé-
na uréeno, stejné jako informace o fom, jak postupovat pfi zdjmu o adaptaci dalsich aplikaci. Sou-
Casti semindre byla i ukdzka zakladl préce v gridovém prostiedi.
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There were two rounds of oppositions for projects accomplished in 2004 - 20 projects were success-
fully completed in fotal. Final reports for these projects are available at the Association's website.
Results of several projects were also presented within seminars of CESNET researchers and seminars
of the EUNIS association.

4. 5. PUBLIC RELATIONS

In 2004, the Association contfinued its effort to suppress the frequent unilateral perception of the Asso-
ciation as an Infernet provider, focusing on emphasising the research activities of the Association
that prove its position of an innovator in the area of felecommunicatfions and Internet.

The Association organized six seminars in fotal in 2004, intended for various target groups of
participants.

The seminar titled “CESNET2 - National Research Network” took place on 23 February 2004 and was
intended for existing and potential members of the CESNET2 network. Providing comprehensive
information about the development of the CESNET2 research network in 1998 - 2003, including inter-
national contfext, the seminar informed about the existing network status and basic perspectives for
future. Participants of the seminar obtained up-to-date information about options and conditions
relating to the connection to CESNET2 Network. The second part of the seminar gave them also
more detailed information on selected projects.

From 25 to 26 May 2004, the Association organized an international workshop - CEF Networks. Rep-
resentatives of national research networks from 20 European countries, United States and Canada
fook part in this workshop to exchange their experience with functioning of optical networks ope-
rated by customers - so-called Customer Empowered Fibre (CEF) Networks - and formulate basic
principles for their further development.

The “IPv6 - Development and Implementation” seminar took place on 1 June 2004, with the objec-
five to primarily inform Association members about the status of the IPv6 protocol standardization
and experience with use of this protocol in Internet-type networks. Lectures were presented by Asso-
ciation representatives who had been dealing with the IPvé issues over a long time, taking part in
the IPvé6 infrastructure operation.

On 16 June 2004, the Association organized a professional seminar titled “Technical, Commercial
and Legal Solution in the Area of Identification Cards and PKI (Public Key Infrastructure)”, where
a representative from the Ministry of Information Technologies of the Czech Republic took part in.
Nine Czech companies presented proposals of technologies using R/W cards with encryption and
PKI utilization. The seminar closed the first stage of intensive discussions of representatives from uni-
versities and the Academy of Sciences of the Czech Republic, relating to the unification of ID cards
used by students and employees of universities, purposeful standardization of data in the ID cards
system and integration of the PKI technology.

In the last quarter of 2004, the Association organized two seminars belonging to the EGEE project
(Enabling Grids for E-sciencE). The infroductory seminar of this project infended for those who are
interested in direct and immediate utilization of the European grid infrastructure was held on 26
October 2004. The seminar included information about the Pan-European grid infrastructure that
is being constructed within the EGEE project of the 6th EU Framework Program. Participants of the
seminar had a chance to obtain basic information on application areas for which this environ-
ment is primarily designed as well as information about actions that need to be taken if an inter-
est in adaptation of other applications arises. The seminar also included a demonstration of basic
work in a grid environment.
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Dne 16. prosince 2004 se konal pokrocily semindf projektu EGEE, kde domdci i zahranicni lekfofi
poskytli Gcastnikim informace o zpUsobu prdce v distribuovaném prostiedi celoevropského Gridu.
Ucastnici semindie ziskali osobni zkusenost s praci v piné produk&nim prosttedi EGEE Gridu a osob-
né si vyzkouseli, jakym zpUsobem zasilat vypocetni Ulohy, monitorovat jejich stav, ziskdvat spoctené
vysledky a fidit sprévu dat.

Odborny semindr Sledovdni sité a jejiho provozu, ktery se konal 9. listopadu 2004, byl uré¢en prede-
v§im odborné vefejnosti a navdzal na Uspesny semindr z loriského roku. Na semindii vénovaném
sledovdni sité a datového provozu predstavilo sdruzeni vysledky prdce svych odbornikd a dosaze-
né poznatky zejména v oblastech sledovdni a analyzy provozu, zaloZzené na bdzi méfeni flow,
méfeni vysokorychlostnich siti a jejich vlastnosti a vykonnostni charakteristiky komunikace z per-
spektivy koncovych zafizeni. Vypinénim dotazniku méli Gcastnici semindfe moznost ovlivnit vylbér
tématu odborného semindre pro ndsledujici rok.

Sdruzeni vydalo v roce 2004 celkem 15 tiskovych zprdv o uddlostech, které jsou z jeho hlediska
vyznamné. O kvalité obsahu tiskovych zprdv vypovidd skutecnost, Zze 12 z nich pievzal nejméné
jeden klasicky nebo elektronicky odborny casopis.

K prezentaci vyzkumnych aktivit sdruzeni vyuzilo i odborné klasické i elektronické casopisy; zde byly
publikovdny ¢lanky s tematikou optickych siti, gridd, roamingu, monitoringu siti, apod.

V mezindrodni oblasti pokracovala spoluprdce v rdmci organizace DANTE a predevsim aktivni
Ucast sdruzeni ve skupiné TF-PR organizace TERENA.

Sdruzeni i naddle informuje o svych aktivitdch prosttednictvim webového serveru, kde je také zpfi-
stupnén plny text casopisu Datagram. Sdruzeni vyuzivd zpétné vazby ve formé pravidelného moni-
foringu tisku a mésic¢ni analyzy téchto vystupd. V roce 2004 doslo k vyraznému kvantitativnimu ndrd-

stu aktivit prezentujicich sdruzeni. Na zdkladé pravidelnych mési¢nich analyz medidinich akfivit
sdruzeni Ize soudit, Ze tfento kvantitativni rast neni na dkor kvality obsahu komunikovanych sdélent.
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The advanced seminar of the EGEE project took place on 16 December 2004. Within this seminar,
domestic and foreign lecturers provided participants with information about methods of work in
the distributed environment of the Pan-European grid. Partficipants of the seminar gained perso-
nal experience with working in a fully operational EGEE grid environment, having a chance fo test
how to submit computing jobs, monitor their staftus, obtain computed results and perform data
management.

The professional seminar titled “Network and Network Traffic Monitoring” that took place on
9 November 2004 was intended mainly for the professional public and represented a follow-up
fo the successful seminar form the last year. Within this seminar dedicated to the network and
data fraffic monitoring, the Association infroduced results of its experts' work and knowledge
achieved especially in the area of the fraffic monitoring and analysis, based on the flow-mete-
ring fechnique, measurements of high-speed networks and their properties and communication
performance characteristics from the perspective of terminal devices. By filling out a question-
naire, participants of this seminar could influence the selection of topic for the professional semi-
nar to be hold in the upcoming year.

The Association issued 15 press releases in 2004 in total, referring about events that were important
from the Association's viewpoint. The quality of the press releases is obvious since 12 of them were
tfaken over by at least one classic or electronic professional magazine.

The Association also ufilized classic and electronic professional magazines fo present its research
activities - articles dealing with topics of optical networks, grids, roaming, network monitoring etc.
were published here.

In the infernational area, the Association continued in cooperation within the DANTE organization
and especially in its active participation in the TF-PR group of the TERENA organization.

The Association keeps on publishing information about its activities through its website were a full-
fext version of the Datagram magazine is available, too. The Association makes use of a feedback
represented by a regular press monitoring and monthly analyses of these outputs. In 2004, there
was a significant increase in quantity of the Association's presentation activities. Regular monthly
analyses of Association's medial activities however indicate that this quantity increase did not bring
any drop in the quality of the communicated messages contfent,
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5. EKONOMICKE VYSLEDKY

5.1. HOSPODARSKE VYSLEDKY V ROCE 2004

Vynosy a ndklady sdruzeni CESNET jsou v souladu se Stanovami sdruzeni ¢lenény do dvou skupin -
Hlavni a Hospoddriské cinnosti.

Z ekonomického hlediska bylo v roce 2004 zdsadni skutecnosti poskytnuti instituciondini podpory
na feseni vyzkumného zdmeru ,Optickd sif ndrodniho vyzkumu a jeji nové aplikace” formou dota-
ce z vydajl stétniho rozpo&tu na vyzkum a vyvoj MSMT. Podpora je poskytnuta na dobu sedmi let,
s terminem zahdjeni 1. ledna 2004 do 31. prosince 2010. Dal§im vyznamnym faktorem ovliviujicim
wysi nékterych ndkladd a pofizovaci cenu nakupovaného majetku bylo prijeti nového zdkona &.
235/2004 Sb., o dani z pfidané hodnoty s U¢innosti od 1. 5. 2004, ktery pfinesl povinnost podrobit
dani z pfidané hodnoty v§echny poskytované sluzby bez rozdilu, zda jsou poskytovdny v rdmci Hlav-
ni nebo Hospoddrské Cinnosti, ale také moznost uplatnit odpocet dané z pfidané hodnoty u ¢in-
nosti spadajicich do Hlavni &innosti, pfi spinéni zdkonem danych podminek.

5.1.1. Hlavni éinnost

Soucdsti Hlavni ¢innosti v roce 2004 bylo:

. zahdjeni fe$eni vyzkumného zdméru ,Optickd sit ndrodniho vyzkumu a jeji nové aplikace”,
pokracovdni v rozvoji sité ndrodniho vyzkumu a vzdélavani CESNET2
. poskytovani sluzeb ¢lenim sdruzeni vyuzivajicich sit ndrodniho vyzkumu a vzdélavani

CESNET2 a poskytovdni sluzeb daldim subjektam, splfujicim podminky pro pfipojeni k siti
ndrodniho vyzkumu a vzdéldvani CESNET2

o Ucast na vyzkumnych projektech 5. a 6. Rdmcového programu EU a grantu Akademie ved
CR, U&ast na feseni projektt Rady fondu rozvoje

Vynosy Hlavni ¢innosti sdruzeni byly za rok 2004 ve vysi 326 419 tis. K&, ndklady Hlavni ¢innosti dosdh-
ly Castky 321 118 fis. K&. Hlavni ¢innost sdruzeni v roce 2004 skoncila Ucetnim ziskem ve vysi 5 301 tis. KE.

5.1.2. Hospodariskd ¢innost

Hospoddrskd cinnost sdruzeni v roce 2004 spocivala ve spraveé Fondu rozvoje tvofeného finanéni-
mi prostfedky ziskanymi prodejem ¢dsti sdruzeni - komereni sit€ CESNET v roce 2000. K dalsim ¢in-
nostem patfilo zhodnocovani penéznich prostfedkd v dalsich fondech a jiné drobné hospoddrské
¢innosti.

Vynosy Hospoddrské cinnosti sdruzeni byly za rok 2004 ve vysi 42 524 tis. K&, ndklady Hospoddrské
¢innosti dosdhly Edstky 71 929 tis. KE. Hospoddiskd cinnost sdruzeni v roce 2004 skoncila dcetni ztrg-
fou ve vysi 29 405 tis. KE. Tato ztrdta vznikla pfecenénim zahranic¢nich diuhopisl viastnénych sdru-
Zenim a spravovanych externim sprévcem portfolia na redinou hodnotu pfi dliouhodobém posilo-
vani K& vici EUR a USD.

Celkovy Ucetni hospoddisky vysledek sdruzeni CESNET za rok 2004 je ve vysi - 24 104 tis. KE.
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5. ECONOMIC RESULTS

5.1. 2004 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.

From the economic perspective, the most essential event in 2004 was the provision of the institutio-
nal support for works on the research plan “Optical National Research Network and its New Appli-
cations” by means of subsidies from the state budget, namely from the research and development
expenses of the Ministry of Youth, Education and Sports. The support is provided for the period of
seven years, starting with 1 January 2004 and ending on 31 December 2010. Another important fac-
tor influencing the level of some of the expenses and purchase prices of the property purchased
was the acceptance of the new law no. 235/2004 of the Collection of Laws concerning the value
added tax, effective as of 1 May 2004. This law brought the duty to apply VAT to all services provi-
ded, irrespective of whether they are provided within the Main Activities or Economic Activities.
However, this law made it possible to apply a VAT deduction to activities belonging to the Main Acti-
vities when conditions defined by the law are met.

5.1.1. Main Activities

The Main Activities in 2004 included:

. initiation of works on the “Optical National Research Network and its New Applications”
research plan; confinuation in the development of the national research and education
network CESNET2

. provision of services to Association members utilizing the CESNET2 natfional research and

education network and provision of services to other entities meeting conditions required
to be connected to the CESNET2 national research and education network

. participation in research projects of the 5th and 6th EU Framework Program and the grant
of the Academy of Sciences of the Czech Republic, participation in works on projects of
the Development Fund Council

Yields from the Main Activities of the Association in 2004 amounted to 326,419,000 CZK. Costs for
the Main Activities reached 321,118,000 CZK. The Main Activities of Association in 2004 ended with
a book profit amounting to 5,301,000 CZK.

5.1.2. Economic Activities

The Economic Activities of the Association in 2004 involved management of the Development Fund
comprising financial resources obtained by sale of a part of the Association - commercial CESNET
network in 2000. Other activities included raising of profit from monetary resources deposited in
other funds and other small economic activities.

The Economic Activities of the Association yielded 42,624,000 CZK in 2004; costs for the Economic
Activities reached 71,929,000 CZK. The Economic Activities of the Association ended in 2004 with
a book loss of 29,405,000 CZK. This loss was incurred by the revaluation of foreign bonds owned by
the Association and managed by an external portfolio manager with respect to their real value wit-
hin long-term strengthening of CZK to EUR and USD.

The total economic result of the CESNET Association in 2004 amounted to -24,104,000 CZK.
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5.2. ROZVAHA V TIS. K&
2004 2003 2002 2001
Stald aktiva 370 877 359 428 341 714 339 672
Nehmotny investi¢ni majetek 6613 4218 3 501 2 756
Hmotny investi¢ni majetek 170 529 160 722 124 724 111 030
Finan&ni investice 193 735 204 488 213 489 225 886
Obéznd aktiva 312 258 287 348 382 033 301 066
Z4&soby 0 0 0 0
Pohleddavky 54 550 222 211 293 348 178 562
Finan&ni majetek 230 966 26 954 49 452 93 059
Ostatni aktiva 26 742 38 183 39 233 29 445
Pasiva celkem 683 135 646 776 723 747 640 738
Vlastni zdroje 652 920 599 032 602 350 594 058
Fondy 574 006 484 508 509 690 529 253
Hospoddisky vysledek -24 104 33755 50 809 64 437
Nerozdéleny zisk minulych let 103 018 80 769 41 851 368
Cizi zdroje 30215 47 744 121 397 46 680
Z&vazky 30 109 39 517 111 437 38 902
Uvéry 0 0 0 0
Ostatni pasiva 106 8 227 9 960 7778
5.3. VYKAZ ZISKU A ZTRATY V TIS. K&
Ukazatel 2004 2003 2002 2001
Trzby za prodej zbozi 13 68 10 30
Trzby za vl. vyrobky a sluzby 106 585 328 414 324 130 323 554
Vynosy z finan&niho majetku 27 986 99 250 48 065 27 904
Ostatni vynosy 33 736 49 795 52 182 28 651
Prijaté Clenské pfispévky 0 0 0 0
Granty 200 524 5424 2878 1047
Vynosy celkem 368 944 482 951 427 265 381 186
Potizovaci cena prodaného zbozi 104 85 4 47
Spotteba materidlu a energie 13 7563 10 476 9 395 9 295
Sluzby nakupované 187 972 226 698 213 574 230 125
Osobni ndklady 61 567 52 100 46 952 35413
Odpisy nehm. a hmotného investi¢nino majetku 50 855 36 192 20 955 8 253
Ostatni ndklady 78 797 119 384 82 471 25 982
Dan z pfijmu - pfedpis za bézny rok 0 4 261 3105 7 634
Ndaklady celkem 393 048 449 196 376 456 316 749
Hospoddriské vysledek (Vynosy - Naklady) -24 104 33 755 50 809 64 437
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5.2 BALANCE SHEET IN THOUSANDS OF CZK
2004 2003 2002 2001
Total assets 683 135 646 776 723 747 640 738
Fixed assets 370 877 359 428 341 714 339 672
Intangible fixed assets 6613 4218 3 501 2 756
Tangible fixed assets 170 529 150 722 124 724 111 030
Financial investments 193 735 204 488 213 489 225 886
Current assets 312 258 287 348 382 033 301 066
Supplies 0 0 0 0
Receivables 54 550 222 211 293 348 178 562
Current liquid assets 230 966 26 954 49 452 93 059
Ofther assets 26 742 38 183 39 233 29 445
Total liabilities 683 135 646 776 723 747 640 738
Own sources 652 920 599 032 602 350 594 058
Funds 574 006 484 508 509 690 529 253
Economic result -24.104 33 755 50 809 64 437
Undivided profit from past years 103 018 80 769 41 851 368
External sources 30215 47 744 121 397 46 680
Obligations 30 109 39 517 111 437 38 902
Loans 0 0 0 0
Other liabilities 106 8 227 9 960 7778
5.3. PROFIT AND LOSS STATEMENT IN THOUSANDS OF CZK
Index 2004 2003 2002 2001
Earnings for the sale of goods 13 68 10 30
Earnings for own products and services 106 585 328 414 324 130 323 554
Current liquid assets revenue 27 986 99 250 48 065 27 904
Other revenue 33 736 49 795 52182 28 651
Received membership fees 0 0 0 0
Grants 200 524 5424 2878 1047
Total revenue 368 944 482 951 427 265 381 186
Purchase price of sold goods 104 85 4 47
Material and energy consumption 13 753 10 476 9 395 9 295
Purchased services 187 972 226 698 213 574 230 125
Personnel costs 61 567 52 100 46 952 35 413
Depreciation and amortization
of infangible and tangible fixed assets 50 855 36 192 20 955 8 253
Ofther costs 78 797 119 384 82 471 25 982
Income tax - assessment for the current year 0 4 261 3 105 7 634
Total costs 393 048 449 196 376 456 316 749
Economic result (revenue - costs) -24 104 33 755 50 809 64 437
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5.4. ZPRAVA AUDITORA

.R - uudit’ SI .r. ﬂl’

180 00 Praha 8, Na Hrazi 178/25,

tel.:266 315 971, 604 824 T60; fax, zhznam: 266 315 972; e-mail: palmovka@r-audit.cz
zapsdna v obehodnim rejstiiku MS Praha oddil C, viekka 204%6, od 31. kvitna 1993, islo auditorského osvédéeni 124

Zprava auditora
0 ovéreni roéni ucetni zavérky za rok 2004

L. Udaje o spolenosti :

1.1, IJméno: CESNET, zdjmové sdruZeni pravnickych osob
1.2. Sidlo: Praha 6 — Dejvice, Zikova 4/1903

1.3, IC: 63839172

1.4. Zpriva je urlena ¢leniim sdruZeni,

1. Pfedmét ovéfeni a jeho rozsah:

2.1. Piedmétem ovéfeni byla ufetni zévérka k 31. 12, 2004, véetnéd Géetnich vykazi a piilohy
k dcetni zdvérce.

2.2, Za vedeni aéetnictvi, za jeho uplnost, prikaznost a spravnost, jakoZ i za dplné a spravné
plnéni informaénich povinnosti odpovida statutarni organ Géetni jednotky. Povinnosti auditora
bylo ziskat viechny informace, kieré jsou podle jeho nejlepiiho védomi nezbyiné pro ovéfeni
Gletni zavérky, zdvérku ovéfit a sviy nazor vyjadfit v souhmném vyroku. Ovéfovani bylo
provedeno vybrovym zplisobem pHi respektovand viznamnosti vykazovanych skutednosti
v souladu s auditorskymi smémicemi vydanymi Komorou auditord Ceské republiky, véetni
posouzeni spravnosti Géetnich postupli a vyznamnych odhadi provedenych icetni jednotkou.
Byla posouzena i prezentace udajd z ovéfované Géetni zdvérky. Provedeny audit je pfiméfeny
pro vyjadfeni nadeho vyroku,

111, Souhmny vyrok auditora:

Podle na%cho ndzoru byla rofmi déetni zdvérka sestavena sprivné na wmikladé
ucfetnictvi vedeného v souladu s feskymi zikony a dfetnimi pFredpisy, a proto ve viech
podstatnych aspektech vérné a poctivé zobrazuje majetek, ziavazky, jméni, vysledek
hospodafeni a finanéni situaci spoleénosti.

Roéni aéetni zdvérku proto ovéfujeme bez vihrad.

V Praze dne 7. &ervna 2005

“za anditora - podpis odpovédného auditora

IV. Udaje o auditorovi:

4.1. Auditor: R - audit, s.r.0., 180 00 Praha 8, Na Hrézi 178/235, &islo auditorského osvédéeni 124
4.2. Odpovédny auditor: Ing. Jifi Randak, CSc., dekret €islo 521, jednatel spolecnost
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54. AUDITOR'S REPORT

R - audit, s.r.o.

180 00 Prague 8, Na Hrazi 178/25,

tel.: 266 315 971, 604 824 760; fax, answering machine: 266 315 972; e-mail: palmovka@r-audit.cz
registered in the Busi Register of the Municipal Court in Prague, section C, 20496; from 31 May 1993; auditor license number: 124

Auditor’s report
on the annual financial statement for 2004

L. Company Data:

1.1 Name: CESNET, Association of Legal Entities

1.2 Registered office: Prague 6 - Dejvice, Zikova 4/1903

1.3 ID: 63839172

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

II. Verification Subject and Scope:

2.1 The subject of the verification was the annual financial statement as of 31 December 2004 including
accounting statements and financial statement annex.

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. The auditor was
obliged to gather all information that is necessary to verify the financial statement in accordance with his/her
best knowledge, verify the financial statement, and formulate his/her opinion in a conclusive verdict. The veri-
fication was performed by means of selection while respecting the importance of reported facts in accordance
with auditor guidelines released by the Chamber of Auditors of the Czech Republic, including assessment of
the correctness of accounting procedures and key estimates carried out by the accounting unit. Presentation of
data from the verified financial statement was judged as well. The performed audit is suitable for declaring our
verdict.

II1. Auditor's Summary Verdict

In our opinion, the annual financial statement was elaborated properly based on the accounting performed in
accordance with laws and accounting regulations of the Czech Republic; hence, the financial statement provides
an authentic and honest illustration concerning all important aspects of the assets, liabilities, equity, economic

result, and financial position of the company.

We therefore verify the annual financial statement without reservations.

Prague, 7 June 2005

signature
on behalf of the auditor - signature of the responsible auditor

IV. Auditor Data:

4.1 Auditor: R-audit, s.r.o., 180 00 Prague 8, Na Hrazi 178/25, auditor license number: 124
4.2 Responsible auditor: Ing. Jifi Randak, CSc., certificate number 521, company representative
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