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UVODNI SLOVO REDITELE

Nejvyznamnéjsi aktivitou sdruzeni v roce 2003 bylo feseni vyzkumného zdmeéru. Uplynuly rok byl
poslednim z pétiletého obdobi fe$eni vyzkumného zadméru ,Vysokorychlostni sit ndrodniho vyzkumu
a jeji nové aplikace” a zavérecnd zprdva, kterou jsme vydali i v anglickém jazyce a zpfistupnili na
webovych strénkdch (hftp://www.cesnet.cz/doc/2003/zpréval), se setkala s velmi pozitivnim ohla-
sem jak v tuzemsku tak i v zahrani¢ni. S politovanim musim konstatovat, Ze mnohem Iépe je nase
prédce hodnocena v zahranici nez doma.

Vzhledem k tomu, Ze se cilevédomé stardme o dalsi rozvoj sdruzeni, podali jsme v dnoru 2003 na
Ministerstvo $kolstvi, middeze a t&lovychovy (ddle MSMT) ndvrh nového vyzkumného zdméru na
obdobi 2004 - 2010 s ndzvem ,Optickd sit ndrodniho vyzkumu a jeji nové aplikace”. Cilem feseni
nového vyzkumného zdméru je navrhnout integrované prostredi, vyhovujici velmi ndrocnym poza-
davkdm akademické komunity a v rediném provozu ovéfit jeho viastnosti. Zkusenosti s provozem
sité pro védu, vyzkum a vzdélavani navic ukazuji, ze dostatek volného prenosového pdsma
je pouze jednim z pozadavkd této velmi ndroc¢né uzivatelské komunity a pro poskytovani kvalitni
infrastruktury je tfebba provozovat dalsi pokrocilé sluzby. Z t&chto dlivodu se fesitelsky tym zaméri
kromé vyzkumu v oblasti sitové infrastruktury a protokold také na oblast aplikadni a oblast sifovych
sluzeb (tzv. Middleware), zajistujicich vazibu mezi vrstvou aplikaéni a sitovou.

S potésenim mohu konstatovat, Zze névrh vyzkumného zadméru byl piijat, a chtél bych touto cestou
podékovat vsem, ktefi se na pfipravé a prijeti vyzkumného zdméru podileli.

K velmi ddlezitym aktivitdm sdruzeni bezesporu také patfi icast na feseni mezindrodnich projektt
podporovanych Evropskou unii. V lofiském roce jsme pracovali na feseni projektt GEANT, Dato-
Grid, SCAMPI a 6NET. Podileli jsme se na pripravé projektd, jejichz zahdjeni je pldnovdno v rdmci
6. Rdmcového programu Evropské unie v fomto roce - GN2, EGEE a LOBSTER. K Ucasti sdruzeni
v mezindrodnich projektech je mozné poznamenat, ze sdruzeni se pfi piipravé ndvrhl projektd do
6. Rdmcového programu Evropské unie nemuselo o Clenstvi v konsorciich uchdzet, ale naopak
bylo do nich zvdno.

Velmi Uspésné se také rozvinula &innost Fondu rozvoje sdruzeni. Celkem bylo na zdkladé doporu-
¢eni Rady Fondu rozvoje spolufinancovdno 19 projektt z 31 podanych projektt v roce 2003.

Z vyse uvedeného plyne, ze uplynuly rok byl pro sdruzeni jiz tradi¢né velmi ndro¢nym. Chtél bych
pfi této prileZitosti podékovat viem spolupracovnikam, fesitelim vyzkumného zaméru a spolupra-

cujicim organizacim za mimorddné pracovni Usili a obrovsky kus vykonané prdce.

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

The most important activity of the Association in 2003 was the realization of its research plan. Last
year was the final year of the five-year period dedicated to work on the research plan fitled “High-
Speed National Research Network and its New Applications”. The final report that we published also
in the English language and made available on our website (http://www.cesnet.cz/doc/2003/
zprava/) received a very positive response both in the Czech republic and abroad. | have fo state
with regret that our work is much better appraised abroad than in the Czech Republic.

Since we exert great efforts to secure further development of the Association, we have submitted
of a new research plan draff for 2004 - 2010 titled “Optical National Research Network and its New
Applications” to the Ministry of Education, Youth and Sports (Ministerstvo skolstvi, middeze a télovy-
chovy - hereinaffer only “MSMT”) in February 2003. The objective of the new research plan is to
design an integrated environment meeting very high requirements of the academic community
and fest its characteristics in practice. Besides, our experience with the operation of a network for
the science, research and education show that the sufficient free bandwidth is just one of the requ-
irements of this very demanding user commmunity - fo provide a quality infrastructure, other advan-
ced services must be secured. This is why the feam of people working on the research plan will
focus - in addition to the research in the area of the network infrastructure and protocols - also on
the application area and the area of network services (so-called middleware) ensuring linkage of
the application and network layer.

| can state with delight that our research plan draft was accepted and | would like fo use this opportu-
nity fo thank all the people who participated in the preparation and acceptance of the research plan.

One of the crucial activities of the Association is undoubtedly also the participation in international
projects supported by the European Union. In the last year, we were involved in works on the follo-
wing projects: GEANT, DataGrid, SCAMPI and 6NET. We took part in the preparation of projects,
the launch of which is scheduled for this year within the éth EU Framework Program - GN2, EGEE,
and LOBSTER. Concerning the Association's participation in international projects, it is worth noting
that the Association did not have to apply for membership in consortiums when preparing draft
projects for the 6th EU Framework Program - instead, the Association was invited to participate.

We also witnessed the successful development of activities of the Association’s Development Fund.
19 projects in total of 31 projects submitted in 2003 were co-financed as the result of the recom-
mendations of the Development Fund Council.

The aforementioned facts indicate that the last year was traditionally very demanding for the Asso-
ciation. I would like fo use this opportunity to thank all my colleagues, staff working on the research
plan and cooperating organizations for the exceptional effort they put info their work and enor-
mous amount of work they have done.

Ing. Jan Gruntordd, CSc.
Director and Member of the Board of ctofs, 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. Zajistovat vyzkum a vyvoj v oblasti informacnich a komunika¢nich technologii a jejich
aplikaci.

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

3. Zqjisfovat 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, osvojovdni 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 cinnost - podnikatelskou, pouze viak za Uce-
lem ucinnéjsino vyuziti majetku a takovym zpUsobem, aby nebyla ohrozena vyzkumnd &innost.

Pfedmét své Cinnosti sdruzeni zajistuje v rozsahu ziskanych dotaci a ¢dstecnych Uhrad ndkladd
s témito cinnostmi spojenych. Sdruzeni tyto ¢innosti neprovddi za Ucelem dosazeni zisku.

Pfipadnd zirdta, kterd by vznikla hospoddiskou - podnikatelskou Einnosti, bude vyrovndna do
konce Uc¢etniho obdobi, nebo bude hospoddiskd - podnikatelskd cinnost ukoncena pred zapo-

Cetim dalsiho Ucetniho obdobi.

Sdruzeni po povinném pridélu do rezervniho fondu pouzivd veskery zisk k podpore vyzkumu a vyvoje.
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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, Association 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 contributing 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, cul-
ture and knowledge, cooperation with members to broaden their experience, expansion
of applications of the most modern information fechnologies, and improvement of the
quality of the network by gaining additional participants, information sources and services.

In addition to its main activities, the Association also pursues economic/business activities; how-
ever, 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 with subsidies 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 (ddle AV CR). Hiavnimi cili sdruzeni je provozovani a rozvoj pateini sité, pro-
pojujici sité jeho ¢lend, vyzkum a vyvoj pokrocilych sitovych technologii a aplikaci a $ifeni znalosti
o nich.

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

V roce 1996 diky ziskani grantu na fe$eni projektu ,Realizace sité TEN-34 CZ* od MSMT zahdjilo sdru-
Zeni budovani pdateini akademické sit& Ceské republiky se zcela novou kvalifou. Soucasné s tm
probihalo oddélovéni akademického a komeréniho provozu, v jehoz rdmci viichni clenové presli
do akademické sité.

Od roku 1997 sdruzeni provozovalo dvé nezdvislé sité: Prvni sif 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 pdateini akademické sité (NREN CR - National
Research and Education Network) a souvisejicim akfivitdm. Napfiklad sdruzeni svym clendm posky-
fuje moznost v rdmci jejich Ucasti na pilotnim projektu vyuzit sluzby IP telefonie.

Sdruzeni sluzby pdteini akademické sité neposkytuje pouze svym Clendm, ale i vybranym subjek-
tam, splnujicim Z&sady pfijateiného uziti sité ndrodniho vyzkumu a vzdéldvani CESNET2.

V roce 2003 sdruzeni ukoncilo feseni vyzkumného zameéru ,Vysokorychlostni sif ndrodniho vyzkumu
a jeji nové aplikace” a podalo Uspésny ndvrh nového vyzkumného zdmeéru ,Optickd sit ndrodnino
vyzkumu a jeji nové aplikace”, jehoz feseni je pldnovdno na obdobi let 2004-2010.

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

The Association was founded in 1996 by all the universities in the Czech Republic, fogether with

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

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

In 1996, when the Association received a grant for the “TEN-34 CZ Network Deployment” project
from the 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 commer-
cial operation separated and all the members converted to the academic network.

Since 1997, the Association has operated two independent networks: the first one TEN-34 CZ (later
TEN-185 CZ), serving the needs of science, research and education, fo which members of the Asso-
ciation 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 separated technologically, economically and o 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 could not compete with these entities economically in commercial Internet
provision. 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 network (NREN CR - National Research and Education Network)
and other related activities. The Association for example provides its members with the option to
utilize the IP tfelephony service within their participation on the pilot project.

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

In 2003, the Association completed works on the research plan tfitled “High-Speed National Rese-
arch Network and its New Applications” and successfully submitted a new research plan draft
fitled “Optical National Research Network and its New Applications”, the realization on which are
scheduled for the period of 2004 - 2010.

S:CESNET 9
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2. ORGANIZACNI STRUKTURA

2.1. VNEJSi ORGANIZACNI STRUKTURA - CLENOVE SDRUZENi

SloZeni Elend sdruzeni se béhem roku 2003 nezménilo, sdruzeni mélo 28 clend.
Cleny sdruZeni byly v roce 2003 tyto instituce:

1. Univerzita Karlova v Praze, Praha 1, Ovocny trh 3-5, PSC 116 36
Univerzita Palackého v Olomouci, Olomouc, Kfizkovského 8, PSC 771 47
Ceské vysoké u&eni technické v Praze, Praha 6, Zikova 4, PSC 166 35

EE I

Vysokd $kola banskd - Technickd univerzita Ostrava,
Ostrava-Poruba, 17. listopadu 15, PSC 708 33

Vysokd skola uméleckopriimyslovd v Praze, Praha 1, ndm. Jana Palacha 80, PSC 116 93
Akademie vytvarnych uméni v Praze, Praha 7, U Akademie 4, PSC 170 22

Vysoké udeni fechnické v Bré, Bmo, Antoninskd 1, PSC 601 90

Veterinami a farmaceutickd univerzita Bmo, Brmo, Palackého 1-3, PSC 612 42

0O ® N O O

Masarykova univerzita v Bmé, Brmo, Zerotinovo ndm. 9, PSC 601 77

10.  Mendelova zemé&dé&lskd a lesnickd univerzita v Brné, Brno, Zemé&délska 1, PSC 613 00

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

12, Jandckova akademie mizickych uméni v Bmé, Brmo, Komenského ndm. 6, PSC 662 15

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

14, Vysokd skola chemickotechnologickd v Praze, Praha 6, Technicka 5, PSC 166 28

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

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

17. Vysokd skola ekonomickd v Praze, Praha 3, ndm. Winstona Churchilla 4, PSC 130 67

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

19.  Jiho&eskd univerzita v Ceskych Bud&jovicich, Ceské Bud&jovice, Branisovskéd 31, PSC 370 05
20. Ostravskd univerzita v Ostravé, Ostrava 1, Dvofdkova 7, PSC 701 03

21, Slezsk& univerzita v Opave, Opava, BezruGovo ndm. 13, PSC 746 00

22.  Univerzita Jana Evangelisty Purkyné v Usti nad Labem, Usti nad Labem, Hofeni 13, PSC 400 96
23, Zd&padoceskd univerzita v Plzni, PlzeR, Univerzitni 8, PSC 306 14

24.  Vysokd vojenskd skola pozemniho vojska ve Vyskove, Vyskov 3, PSC 682 03

25. Vojenskd akademie v Bré, Brno, Kounicova 65, PSC 612 00

26. Vojenskd lékarska akademie Jana Evangelisty Purkyné v Hradci Krdlové,
Hradec Krdlové, PSC 502 60

27.  Akademie véd Ceské republiky, Praha 1, Nérodni 3, PSC 111 42
28.  Univerzita Tomdse Bati ve ZIing, Zlin, Mostni 5139, PSC 760 01

B&hem roku 2003 nepiijalo sdruzeni z&ddné pridruzené Cleny (Zadnd vysokd skola neprojevila z&djem
o pristfoupent).

S:CESNET 10
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2. ORGANIZATIONAL STRUCTURE
21.  EXTERNAL ORGANIZATIONAL STRUCTURE - ASSOCIATION MEMBERS

The structure of Association members remained unchanged during 2003, i.e. the Association com-
prised 28 members.

The following institutions were members of the Association in 2003:

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

2 Palacky University in Olomouc, Olomouc, Kiizkovského 8, ZIP 771 47

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

4. Technical University of Ostrava, Ostrava-Poruba, 17listopadu 15, ZIP 708 33
5

Academy of Arts, Architecture and Design in Prague,
Prague 1, ndm. Jana Palacha 80, ZIP 116 93

6. Academy of Fine Arts in Prague, Prague 7, U Akademie 4, ZIP 170 22

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

8.  University of Veterinary and Pharmaceutical Sciences in Brno, Brno, Palackého 1-3, ZIP 612 42
9 Masaryk University in Brno, 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, Malosfranské 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 Budéjovice,
Ceské Budéjovice, Branisovskd 31, ZIP 370 05

20. University of Ostrava, Ostrava 1, Dvordkova 7, ZIP 701 03
21, Silesian University in Opava, Opava, Bezrucovo 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 Plzery, Plzen, Univerzitni 8, ZIP 306 14

24, Military College of Ground Forces in Vyskov, Vyskov 3, ZIP 682 03

25.  Military Academy in Brno, Brno, Kounicova 65, ZIP 612 00

26.  Purkyné Military Medical Academy in Hradec Krdlové, Hradec Krdlové, ZIP 502 60
27.  Academy of Sciences of the Czech Republic, Prague 1, Ndarodni 3, ZIP 111 42

28. Tomds Batfa University in Zlin, Zlin, Mostni 5139, ZIP 760 01

During 2003, the Association accepted no affiliated members (i.e. no university expressed an inte-
rest in becoming a member).
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2.2 VNITRNi ORGANIZACNI STRUKTURA

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

1. Valnd hromada
2. Predstavenstvo
3. Dozoréi rada

Pro volebni obdobi 2002 - 2004 zvolila 13. valnd hromada na svém zaseddni v Cervenci 2002 pred-
stavenstvo sdruzeni ve slozent:

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.

Predstavenstvo zvolilo pfedsedou J. Kubicka a mistoptedsedy M. Marese a V. Racanského.
V tomto sloZzeni pracovalo predstavenstvo po cely rok 2003.

Dozor&i rada pracovala do 9. Cervence 2003 v tomto slozent:

Ing. Jifi JIRKA

RNDr. Pavel KRBEC, CSc.

Ing. Jaromir PENCIK

Ing. Pfemysl| TICHY

Doc. Ing. Zden&k VOSPEL, CSc.

Funkci predsedy dozorci rady vykondval Z. Vospél.

Na zaseddni 15, fddné valné hromady byla zvolena dozorci rada, kterd pracovala od 10. Cerven-
ce 2003 ve slozent:

Ing. Jifl JIRKA

RNDr. Pavel KRBEC, CSc.

Ing. Jaromir PENCIK

Ing. Pfemysl| TICHY

Doc. Ing. Zden&k VOSPEL, CSc.

Dozor&i rada zvolila svym predsedou opét Z. Vospéla.

Funkci feditele sdruzeni vykondval i v roce 2003 J. Gruntordd.

2.3. ORGANIZACNi SCHEMA SDRUZENI

Organizac¢ni schéma (viz obr. &. 1) bylo po projedndni s predstavenstvem schvdleno feditelem sdru-
Zeni 27. biezna 2003. Kromé zaméstnancu, uvedenych v organiza¢nim schématu, spolupracovalo

se sdruzenim v roce 2003 na feseni vyzkumného z&dmeéru ,Vysokorychlostni sit ndrodniho vyzkumu
a jeji nové aplikace” 126 pracovnikl z 21 vysokych $kol, z AV CR a z dalsich instituci.
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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

For the 2002 - 2004 term, the 13th General Assembly held in July 2002 elected the following mem-
bers of the Board of Directors:

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.

The Board of Directors elected J. Kubicek as Chairman, and M. Mares and V. Racansky as Vice-
Chairmen.
The Board of Directors remained unchanged over the entire year 2003.

The Supervisory Board had the following structure until 9 July 2003:

Ing. Jiff JIRKA

RNDr. Pavel KRBEC, CSc.

Ing. Jaromir PENCIK

Ing. Pfemys! TICHY

Doc. Ing. Zden&k VOSPEL, CSc.

Z. Vospél was the Chairman of the Supervisory Board.

Within the meeting of the 15th regular General Assembly, a Supervisory Board was elected, opero-
fing from 10 July 2003 with the following members:

Ing. Jiff JIRKA

RNDr. Pavel KRBEC, CSc.

Ing. Jaromir PENCIK

Ing. Pfemys! TICHY

Doc. Ing. Zden&k VOSPEL, CSc.

Z. Vospel was the elected the Chairman of the Supervisory Board again.

J. Gruntordd was the Director of the Association also in 2003.

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 27 March 2003. Along with employees included in the organizational scheme,

126 workers from 21 universities, AV CR and other institutions were cooperating with the Association
on the “High-Speed National Research Network and Its New Applications” research plan in 2003.
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24. RADA FONDU ROZVOJE

Na zaseddni 15. fddné valné hromady konané 10. cervence 2003 byl pfedlozen a schvdlen ndvrh
na zmé&nu RAadu hospodafeni Fondu rozvoje, ktery vychdzel z praktickych zkusenosti s aplikaci
dosavadniho Radu.

Rada Fondu rozvoje pracovala do 9. Cervence 2003 ve slozeni:

RNDr. Igor CERMAK, CSc.

Doc. RNDr. Richard HORAK, CSc.
Prof. Ing. Vojféch KONOPA, CSc.
Doc. RNDr.Antonin KUCERA, CSc.
Prof. RNDr. Jan SLOVAK, DrSc.
Prof. Ing. Vliadimir STEJSKAL, CSc.

Funkci ptedsedy Rady Fondu rozvoje vykondval I. Cermdk.

Na zaseddni 15, f&ddné valné hromady byla zvolena Rada Fondu rozvoje, kterd pracovala od
10. Cervence 2003 ve slozeni:

RNDr. Igor CERMAK, CSc.

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

Prof. Ing. Vliadimir STEJSKAL, CSc.
Prof. Ing. Ilvo VONDRAK, CSc.

Rada fondu rozvoje zvolila svym ptedsedou opé&t I. Cermdka.
Na zaseddni 16. fddné vainé hromady konané 18. prosince 2003 byla potvrzena kooptace Prof.

RNDr. Jana Slovdka, DrSc. jako nového ¢lena Rady Fondu rozvoje. Profesor Jan Slovdk byl koopto-
vdn v souvislosti s Umrtim ¢lena Rady Fondu rozvoje prof. Ing. Vladimira Stejskala, CSc.
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24. DEVELOPMENT FUND COUNCIL

Within the meeting of the 15th regular General Assembly held on 10 July 2003, a proposal for amen-
ding the Development Fund Management Rules was submitted and approved. The proposal was
based on practical experience with the application of the existing Rules.

The Development Fund Council operated with the following structure until 9 July 2003:

RNDr. Igor CERMAK, CSc.

Doc. RNDr. Richard HORAK, CSc.
Prof. Ing. Vojféch KONOPA, CSc.
Doc. RNDr.Anfonin KUCERA, CSc.
Prof. RNDr. Jan SLOVAK, DrSc.
Prof. Ing. Vladimir STEJSKAL, CSc.

. Cermdk was the Chairman of the Development Fund Council.

Within the meeting of the 15th regular General Assembly, a Development Fund Council was elec-
ted, operating from 10 July 2003 with the following structure:

RNDr. Igor CERMAK, CSc.

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

Prof. Ing. Vladimir STEJSKAL, CSc.
Prof. Ing. lvo VONDRAK, CSc.

. Cermdk was elected Chairman of the Development Fund Council again.

Within the meeting of the 16th regular General Assembly held on 18 December 2003, co-option of
Prof. RNDr. Jan Slovdk, DrSc. as a new member of the Development Fund Council was confirmed.
Professor Jan Slovdk was co-opted in connection with the death of Prof. Ing. Viadimir Stejskal, CSc,
member of the Development Fund Council.
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ORGANIZACNI SCHEMA SDRUZENI V ROCE 2003
ORGANIZATIONAL SCHEME OF THE ASSOCIATION IN 2003

Obr. 1
Fig. 1

Valnd hromada
General Assembly

Predstavenstvo
Board of Directors

Reditel sdruzeni VS

Director - University Degree

Dozorci rada
Supervisory Board

Sekrefaridt 1V5

Secretarial Office - University Degree

Utvar vyzkumu a vyvoje

Research and

Utvar rozvoje aplikaci

Application Development

Utvar podpory &lenl
a z&kaznikl

Member and Customer
Support Department

Utvar vnéjsich vztahd a 1S

External Relations and IS
Department

Utvar provozu a rozvoj sité

Utvar provozu sluzeb sité

Utvar finanéni

Utvar organiza&ni a pravnf

Organization and

Development Department Department
Vedoucf VS Vedouci VS
Manager Manager

University Degree

University Degree

Vedouci VS

Manager
University Degree

Vedouci VS

Manager
University Degree

Network Operation Network Services Financial Deoartment
Department Operation Department P Administration Department
Vedouc VS Vedouci VS Vedouc VS Vedouci VS

Manager Manager Manager Manager

University Degree

University Degree

University Degree

University Degree

6 pracovnik’ VS

6 employees
University Degree

5 pracovnikd VS

5 employees
University Degree

1 pracovnik VS

1 employee
University Degree

2 pracovnici VS

2 employees
University Degree

4 pracovnici V§

4 employees
University Degree

4 pracovnici VS

4 employees
University Degree

1 pracovnik VS

1 employee
University Degree

2 pracovnici VS

2 employees
University Degree

1 pracovnik $§

1 employee
High School Degree

0 pracovnikd S§

0 employees
High School Degree

1 pracovnik S$

1 employee
High School Degree

2 pracovnici $§

2 employees
High School Degree

3 pracovnici $§

3 employees
High School Degree

1 pracovnik $§

1 employee
High School Degree

3 pracovnici $§

3 employees
High School Degree

2 pracovnici $§

2 employees
High School Degree

16

17




- ~ P -

vV Y RO CNI Z P R AV A 2 0 0 3

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.

GEANT - konsorcium realizujici projekt transevropské sité GEANT

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

3.2. CLENSTVi V NARODNICH ORGANIZACICH

CESNET, zs.p.o. je jednim ze zakladateld NIX.CZ, z.s.p.o. (Neutral Internet Exchange), sdruZeni
poskytovatell sluzeb Infernetu v Ceské republice, které poskytuje moznost vzdjemné konektivity
mezi sitémi typu Internet svych ¢lend. Na konci roku 2003 mélo sdruzeni 38 clend.

CESNET, zs.p.0 je také jednim ze zaklddajicich ¢lent CZ.NIC, z.s.p.o., které se zabyvd registraci
domén a podporou obecné prospésnych projektd a Einnosti souvisejicich s Internetem. Na konci
roku 2003 mélo sdruzeni 30 ¢lend.
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3. MEMBERSHIP IN ORGANIZATIONS

3.1 MEMBERSHIP IN INTERNATIONAL ORGANIZATIONS

TERENA (Trans-European Research and Education Network Association) - 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.

GEANT - consortium implementing the GEANT Pan-European network project.

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

3.2, MEMBERSHIP IN NATIONAL ORGANIZATIONS

CESNET, zs.p.0. is one of the founders of NIX.CZ, z.s.p.o. (Neutral Infernet Exchange), an association
of Internet service providers in the Czech Republic, offering the possibility of mutual interconnecti-
on of Infernettype networks of its members. At the end of 2003, the Association had 38 members.

CESNET, zs.p.0. 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 2003, the Association had 30 members.
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4, CINNOST SDRUZENI

4.1. VEDECKO-VYZKUMNE PROJEKTY

4.1.1. Vyzkumny zamér "Vysokorychlostni sit ndrodniho vyzkumu a jeji nové aplikace"

Reseni vyzkumného zéméru

Reseni vyzkumného zdméru ,Vysokorychlostni sit ndrodniho vyzkumu a jeji nové aplikace” bylo
prioritou v aktivitdch sdruzeni i v roce 2003. Cilem zédméru, podporovaného MSMT (identifikaéni kdd
z&dméru MSM000000001), bylo navrhnout, vybudovat a provozovat sit ndrodniho vyzkumu a vzdéld-
vani, kterd bude slouzit nejen vysokym $koldm a AV CR, ale i dalsim subjektim, zabyvajicim se
vyzkumnou a vyvojovou &innosti. Redeni vyzkumného zédméru zapo&alo v roce 1999 a rok 2003 byl
poslednim rokem feseni. Ukonceni feseni tohoto pétiletého vyzkumného zaméru je divodem ke
kr&tkému ohlédnuti do minulosti a k bilancovani. Vyzkumné a vyvojové aktivity, vykondvané v rdmci
feSeného vyzkumného zdmeéru, dominantné pfispély ke skutecnosti, Ze sit ndrodniho vyzkumu
a vzdélavani v Ceské republice CESNET2 patii mezi pfedni akademické sit& v Evrop&. Parametry
pdteini sité, kapacita zahrani¢nich linek i kvalita pfipojeni jednotlivych Elent zaznamenaly béhem
poslednich péti let vyrazny pokrok. Na zacdtku roku 1999 méla pdterni sit v prfevdzné cdsti ndrodni
infrastruktury kapacitu 34 Mb/s (pouze trasa Praha - Brno méla kapacitu 155 Mb/s), neméla zdloz-
ni pfenosové trasy a zahraniéni linky byly permanentné pretizeny. Na konci roku 2003 méla patefni
sit kapacitu 2,5 Gb/s s pIné zdlohovanymi pfenosovymi trasami, zahranicni okruhy mély dostatec-
nou kapacitu a pripojeni provozné nejvyznamnéjsich clend sdruzeni bylo realizovéno kapacitou
1 Gb/s. To znamend, Ze kapacita pdteini sité vzrostla za obdobi feeni vyzkumného zdméru vice
nez 70x a analogicky byla navysena zahraniéni konektivita (vyvoj zahraniéni konektivity v prabéhu
fe$eni vyzkumného z&dméru je uveden na obr. &. 2). Vzrostla jak vykonnost, tak spolehlivost sffového
prosttedi jako celku.

Ostatni sluzby tento trend, obzvidsté v oblasti spolehlivosti, kopiruji. Kromeé toho doslo k vyraznému
rozsiteni portfolia poskytovanych sifovych sluzeb. Jde naptiklad o IP telefonii, rozlicné multimedidini
sluzby, patef sité podporuje nativné protokol IPvé, jsou poskytovdny autentizacni a autorizaéni sluz-
by a vypocetni (gridové) sluzby. Tohoto objemového i kvalitativnino rdstu se podafilo dosdhnout pfi
témé&¥ konstantni Grovni financovdni ze strany MSMT a &lend sdruzen!.

Za velmi pozitivni skutecnost je také mozné povazovat rozsifovéni skupin uZivatell, ktefi vyuzivaji
vysokorychlostni parametry sit& CESNET2. Tradi¢né velmi aktivni a ndrocni jsou uZivatelé z fad IT pro-
fesiondll a uzZivatelé z oblasti pfirodnich véd (predevsim fyziky vysokych energii). V poslednich
nékolika letech, predevsim diky dlouhodobé spoluprdci odbornych informatickych pracovist

a fakultnich nemocnic, se Uspé&iné rozviji vyuzivani sité& pro aplikace v oblasti mediciny.
Rozvoj sité CESNET2

V prabéhu roku 2003 prosla pdteini sit CESNET2 celkovou prestavibou jak z hlediska logické topolo-
gie, tak i z pohledu technologie a provozovanych sluzeb i jejich stability a celkové dostupnosti. Mezi
nejvyznamnéjsi vysledky z hlediska technologického patfi pfechod z pronajatych datovych okruhl
(sluzeb) na pronagjatd optickd vidkna osazend viastni fechnologii, co? je v souladu se svétovym
frendem v oblasti budovdni vysokorychlostnich siti, zv. CEF siti - Customer Empowered Fiber Net-
works. Vyhodou tohoto konceptu pro sdruzeni jakozto operdtora Ceské sité ndrodniho vyzkumu
a vzdélavani je pInd kontrola nad sfti a jejimi prvky.

Dulezité je také dokonceni implementace IPv6 v produkéni Cdsti pdterni sité a zajisténi dual-stack
IPv4/IPv6 peeringu se siti GEANT. Nativni IPv6 propojent siti CESNET2 a 6NET je realizovdno okruhem
o kapacité 155 Mb/s.
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4. ACTIVITIES OF THE ASSOCIATION

4.1. RESEARCH AND DEVELOPMENT PROJECTS

4.1.1. "High-speed National Research Network and its New Applications' Research Plan
Realization of the Research Plan

Realization of the “High-Speed National Research Network and its New Activities” research plan
were the priority of the Association’s activities also in 2003. The objective of this project supported
by the MSMT (plan code MSM000000001) was to design, develop and operate a national research
and education network, to be utilized not only by universities and the AV CR, but also by other enti-
fies engaged in the research and development. The implementation of the research plan started
in 1999, with 2003 being the last year of works. Completion of this five-year research plan is a good
reason to look back for a while and make a review. The research and development activities car-
ried out within works on this research plan represented a major contribution to the fact that the
national research and education network in the Czech Republic, CESNET2, belongs among top
academic networks in Europe. Parameters of the backbone network, external connectivity and the
quality of connection of individual members have experienced a substantial advancement over
the last five years. At the beginning of 1999, the backbone network in most parts of the national
infrastructure featured the capacity of 34 Mbps (only the Prague-Brno line had the capacity of
165 Mbps), had no backup transfer lines available and external lines were permanently overloo-
ded. At the end of 2003, the backbone network had the capacity of 2.5 Gbps, with fully backed-
up transfer lines, foreign connectivity with enough capacity and the connection of most important
members of the Association in terms of operation ensured with the capacity of 1 Gbps. This means
that the capacity of the backbone network increased more than 70-times during the research plan
implementation period while the foreign connectivity was equally improved (the development of
the foreign connectivity over the research plan implementation period is illustrated in Fig. 2). There
was an increase both in the performance and the reliability of the network environment as a whole.

Ofther services follow this trend, in particular with respect to the reliability. In addition, there was a sub-
stantial expansion of the portfolio of network services provided. This involves for example the IP telep-
hony, various multimedia services, native support of the IPvé protocol on the network backbone, and
provision of authentication and authorization services and computing (grid) services. This volume
and quality increase was achieved while maintaining an almost constant level of financing from
MSMT and members of the Association.

A very positive fact can be seen also in the extension of user groups utilizing high-speed parameters
of the CESNET2 network. Users from the sphere of IT professionals and users from the field of natural
sciences (especially high energy physics) are very active and demanding. Ufilization of the network
for medical applications has been successfully developing in the last several years, mainly becau-
se of the long-ferm cooperation of specialized IT sites and university hospitals.

Development of the CESNET2 Network

During 2003, the CESNET2 backbone network has undergone a complete reconstruction both from
the viewpoint of the logical topology and the viewpoint of the technology as well as operated ser-
vices and their stability and overall availability. The main achievements in terms of the technology
include the migration from leased data circuits (services) to leased opfical fibres equipped with our
own technology, which is in compliance with the world trend in the area of the construction of high-
speed networks - so-called CEF networks (Customer Empowered Fibre Networks). An advantage of
this concept for the Association as the operator of the Czech national research and education net-
work is the full control of the network and its elements.

Completion of the IPv6 implementation in the production part of the backbone network and secu-
ring of the dual-stack IPv4/IPvé peering with the GEANT network is also of great importance.
The native IPv6 interconnection of the CESNET2 and 6NET network is realized using a circuit with
the capacity of 155 Mbps.
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Z hlediska topologického doznala pdterni sit CESNET2 a jeji externi spoje béhem roku nékolika drob-
nych, ale zajimavych zmén. Pfedevsim se jednd o novy spoj Brno-Bratislava, propojujici pfimo
(mimo evropskou sit GEANT) sft CESNET2 a slovenskou akademickou sit SANET. Jednd se o experi-
mentdini trasu, jejiz vznik iniciovali nasi slovensti kolegové, kterym se podafilo tufo trasu ziskat za
velmi vyhodnych podminek. Rada firem totiz v minulych letech investovala do masivniho budovd-
ni optickych infrastruktur a v nékterych oblastech tak vznikl nadbytek optickych tras.

Dalsim prirstkem je novd trasa s prenosovou rychlosti 1 Gb/s do propojovaciho centra NIX.CZ.
Kapacita propojeni CESNET2 s ostatnimi poskytovateli v CR fak &ini 2x1 Gb/s a navic umoziiuje pre-
ndseni dat za pouziti jak protokolu IPv4, tak IPvé.

Zajimavou uddlosti bylo také zvyseni rychlosti okrunu Ostrava-Opava na 100 Mb/s. Tento okruh &ini
zajimavym skutecnost, Ze obousmérnd komunikace je zde realizovdna pouze na jednom vidkné,
zatimco klasické okruhy jsou budovdny na optice dvouvidknové. Pouziti jednoho vidkna pfindsi

vyznamné Uspory v ndkladech na konektivitu.

Pateini sit CESNET2 tedy na konci roku 2003 propojovala linkami s gigabitovymi kapacitami jede-
ndct mést v Ceské republice. Jednim nebo vice gigabitovymi okruhy jsou propojena mésta Bmo,
Ceské Budsjovice, Hradec Krdlové, Liberec, Olomouc, Ostrava, Pardubice, Plzer, Praha, Usti nad
Labem a Zlin (topologie sité CESNET2 je zndzornéna na obr. &. 3). Pro zajimavost je na obr. &. 4 uve-
dena topologie ¢eské sité ndrodniho vyzkumu (fehdy TEN-155 CZ) na pocdatku vyzkumného zadmé-
ru, tj. v Unoru 1999,

B&hem roku 2003 doslo faké k povyseni pripojeni sité CESNET2 ke globdlnimu Internetu z pavodnich
622 Mb/s na kapacitu 800 Mb/s. Spolu s pfipojenim k panevropské akademické siti GEANT, které
md rychlost 1,2 Gb/s, 2 Gb/s pripojenim do NIX.CZ a propojenim se siti SANET2 na Slovensko
(1 Gb/s) je disponibilni kapacita sité CESNET2 na Ceském Internetu unikatni.

Do celkové kapacity zahrani¢nich linek neni zahrnut experimentdini okruh propojujici lambda sité
Czechlight v Ceské republice a NetherlLight v Nizozemi s kapacitou 2,5 Gb/s. Tento okruh je z&klo-
dem pro Ucast sdruzeni CESNET v experimentdinich infrastrukturdch, jako je napfiklad TransLight.
TransLight je mezindrodni iniciativa se zdmérem vytvofit podminky pro ovéfovdni moznosti posky-
fovdni vyhrazeného pdsma pro aplikace zahrnujici pfenos velkych objemd dat, distribuované
pocitdni, spoluprdci vzddlenych entit v rediném case a vizualizaci. Za fimto Ucelem bude vytvo-
fena globdini infrastruktura, slozend z okruhl na bdzi gigabitového Ethernetu. Vice viz
http://www.startap.net/translight/. Sdruzeni CESNET je od listopadu 2003 také ¢lenem této iniciativy.

Pilotni projekty vyzkumného zdméru

Vzhledem k rozsahu vyzkumného zameéru, a to nejen obsahovému, ale také finanénimu a perso-
ndalnimu, byla pfevdznd Edst aktivit realizovdna formou nize uvedenych pilotnich projektd.

Hlavnim cilem projektu Optické sité a jejich rozvoj je ovéfovani moznosti optickych technologif
a jejich aplikace v siti ndrodniho vyzkumu. V roce 2003 jsme v podstaté dokondili tranformaci sité
CESNET2 ze sité vybudované na nakupovanych sluzbdch od telekomunikacnich operdtorl na sif
postavenou na pronajatych temnych vidknech. Zabyvali jsme se analyzou moznosti pro mezind-
rodni propojeni po temnych vidknech. Zacali jsme také budovat experimentdini sit CzechLight,
slouzici pro vyzkum optickych pfenosovych tfechnologil.

Velmi dobrych vysledkl jsme dosdhli v oblasti realizace optickych tras bez nutnosti regenerace
optického signdlu na trase (Nothing In Line, NIL). Nasazenim vhodnych optickych zesilovacd na
zacdatek vidkna se ndm podarilo zvysit dosah uzite¢ného optického signdlu az na 235 km v pro-
stfedi CESNET2 (Brno-Ostrava). Podstatné jsme také rozsifili pocet NIL spojd v siti CESNET2 - v sou-
Casnosti jiz vice nez polovina patefnich spojl pracuje bez zafizeni na trase.
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Concerning the topological viewpoint, the CESNET2 backbone network and its external links under-
went several minor yet interesting changes during the year, including mainly a new link between
Brno and Bratislava, inferconnecting the CESNET2 network directly (outside the GEANT European net-
work) with the Slovak academic network called SANET. This line is experimental and its establishment
was inifiated by our Slovak colleagues who managed to gain this line under very favourable con-
ditions. This is due to many companies invested in the recent years in the massive construction of
optical infrastructures, which led to an excessive number of opfical lines in several regions.

Another addition is a new line with the capacity of 1 Gbps to the NIX.CZ exchange centre.
The capacity of the inferconnection of CESNET2 with other providers in the Czech Republic therefo-
re reaches 2x1 Gbps, allowing also data transfers using both the IPv4 and IPvé protocol.

An interesting event was also the upgrade of the Ostrava-Opava circuit to 100 Mbps. This circuit is of
interest since the bidirectional communication is implemented using only one fibre here, whereas
classic circuits are constructed using the two optical fibres. Use of one fibre brings significant reduc-
fions of connectivity costs.

The CESNET2 backbone network inferconnected eleven cities of the Czech Republic af the end of
2003 through lines with gigabit capacities. One or more circuits with capacities in gigabit range inter-
connect cities of Brno, Ceské Bud&jovice, Hradec Krdlové, Liberec, Olomouc, Ostrava, Pardubice,
Plzer, Prague, Usti nad Labem, and Zlin (the CESNET2 topology is illustrated in Fig. 3). For comparison,
Fig. 4 shows the topology of the Czech national research network (TEN-155 CZ then) at the beginning
of the research plan realization, i.e. in February 1999.

The year 2003 also withessed an upgrade of the CESNET2 network connection to the global Internet
from the original capacity of 622 Mbps to 800 Mb/s. With the connection to the GEANT Pan-Euro—
pean network academic network, featuring the capacity of 1.2 Gbps, 2 Gbps connection fo NIX.CZ,
and interconnection with the SANET2 network in Slovakia (1 Gbps), the available capacity of
the CESNET2 network is unique in the Czech Internet.

The total capacity of lines leading abroad does not include the experimental circuit inferconnecting
the CzechlLight lambda-network in the Czech Republic and NetherLight lambda-network in Nether-
lands with the capacity of 2.5 Gbps. This circuit is the basis for the participation of the CESNET asso-
ciatfion in experimental infrastructures such as TransLight. TransLight is an infernational initiative with
the aim fo create conditions for testing options of providing reserved bandwidths for applications
requiring high-volume data transfers, distributed computing, realHime cooperation of remote entiti-
es, and visualization. For this purpose, a global infrastructure will be created, comprising circuits
based on the gigabit Ethernet. For more information see hfttp://www.startap.net/translight/.
The CESNET association has been a member of this initiative since november 2003.

Research Plan Pilot Projects

Because of the extent of the research plan - concerning both its content, financial and personnel
aspects - a considerable number of these activities were implemented in the form of pilot projects
specified below.

The main objective of the project titled Optical Networks and their Development is to test possibili-
fies of optical fechnologies and their application in the national research network. In 2003, we have
almost completed fransformation of the CESNET2 network from a network built using services pur-
chased from telecommunication operators to a network based on leased dark fibres. We were dea-
ling with the analysis of possibilities for the international inferconnection via dark fibres. We have also
started development of the CzechLight experimental network utilized for the research of optical fran-
sfer technologies.

We have achieved outstanding results in the area of building opfical lines without the need to rege-
nerate the optical signal in-line (Nothing In Line, NIL). By deploying suitable optical amplifiers to
the beginnings of fibres, we managed fo increase the range of the usable optical signal up to 235 km
in the CESNET2 environment (Brno-Ostrava). In addition, we have significantly extended the number
of NIL links in the CESNET2 network — more than half of the backbone links are now operating without
devices in line.
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Implementace IPvé v siti CESNET2 se zaméfuje na rozvoj a prosazovdni nové verze protokolu IP.
V roce 2003 jsme ucinili vyznamny krok vpred, kdyz jsme odstranili dosavadni tunely a zacali pre-
ndset IPvé nativné po MPLS (prostfednictvim 6PE). Protokoly IPv4 a IPvé se tak v pdteini siti ocitly
Vv rovnoprdvném postaveni.

Projekt Liberouter se vénuje vyvoji akcelerovaného IPv6 smérovace na bdzi PC. Béhem roku 2003
jsme navrhli a vytvorili deefiné karty rozhrani pro matefskou kartu COMBO, realizujici hardwarové
smérovani paketd. Jeliko? je zalozena na programovatelném hardware, projevilo zdjem o jeji vyu-
Ziti i nékolik dalsich projektl. Vyznamné jsme pokrocili také ve vyvoji softwarové strdnky projektu
a Ilze ocekdvat, Ze v roce 2004 dokoncime prototyp prvniho viastniho smérovace.

Oblasti z&jmu Multimedidlnich pfenost jsou pfenosy multimedidinich informaci pocitacovymi sitémi.
Ve spoluprdci s MU v Brné jsme vybudovali prvni uzel sité AccessGrid pro realizaci videokonferenci
se §pickovou kvalifou a vytvéreni virtudinino pracovnino prostfedi. Jeho soucdsti je i pracovisté pro
3D videokonference, coz ndm umoznilo zahdjit vyzkum v této oblasti.

Pokracovali jsme také v aktivitdch, zahdjenych v uplynulych letech - v rozvoji zrcadla pro video-
konference bez pouziti technologie multicastu, budovdni H.323 infrastruktury, podpore pilotnich sku-
pin a spolupréci s Ceskym rozhlasem na vysilani jeho pofadl ve vysoké kvallité.

Projekt MetaCentrum buduje ndrodni grid - distribuovanou vypocetni platformu pro ndro¢né vypo-
&ty. V roce 2003 doslo k jeho rozsiteni o dalsich 64 procesorl Intel Pentium IV Xeon 2,4 GHz. Kromé
foho jsme rozsifili diskové, paméfové a prenosové kapacity stavajicich poditact v gridu.

Vyznamné zmény jsme provedli téZ v informacnich a autentizacnich sluzbdch. Zvysili jsme jejich
kompatibilitu s pouzivanymi standardy a predevsim prepracovali systém uzivatelskych Uctd Perun
pro podporu rozlehlych homogennich gridl. Pokracovali jsme ve vyzkumu chovdni rliznych typU
Uloh v prostiedi vysoce distribuovanych pocitacu.

Hlasové sluzby v siti CESNET2 rozvijeji nasi platformu IP telefonie. Jeji jddro se jiz de facto nachdzi
v provoznim stadiu - k nasi telefonni siti je pripojeno 20 Clenl sdruzeni a intenzivné ji vyuZivai,
V porovndni s koncem roku 2002 doslo k vice nez Sestindsobnému zvyseni objemu hovord. Rozsifili

jsme také pocet zahrani¢nich partnerd, dosazitelnych prostiednictvim IP telefonie.

V oblasti vyzkumu jsme se soustiedili na experimenty s pokrocilymi viastnostmi IP telefon’ a na pfi-
pravu infrastruktury pro jejich rozsdhlejsi nasazeni. Naddle jsme se vénovali i protokolu SIP, ktery
mUze byt pouzit jako alternativa k H.323.

Projekt End-to-End Performance se zabyvd propustnosti pocitacovych siti a jejich kvalitativnimi
parametry. Znac¢nou pozornost jsme vénovali otdzce nastaveni parametrl koncovych stanic, které
jsou snadno ovlivnitelné a maji na vykonnostni charakteristiky pfenosu podstatny viiv. Analyzovali
jsme sadu program pro odhad dostupné kapacity v siti. Z hlediska mezindrodniho jsme se zapoji-
li do aktivity PERT (Performance and Enhancement Response Team), jejimz cilem je operativné fesit

problémy, spojené s vykonnosti pocitacovych siti,

V rdmci projektu Infrastruktura a technologie pro on-ine vzdélavani jsou na pilotnim projektu kated-
ry telekomunika&ni techniky FEL CVUT vyvileny a ové&fovdny ndstroje pro elekironickou podporu
vzdélavani. BEhem roku 2003 jsme vytvorili portdl s vyukovymi materidly, véetné zivého vysilani
a zdznamu predndsek. Pripravujeme sdilené predndsky mezi vzddlenymi univerzitami.

Distribuované kontaktni centrum predstavuje pokrocilou aplikaci IP telefonie. Integruje v sobé fadu
technologii a nabizi nejrliznéjsi moznosti vzajemné komunikace mezi tazatelem a operdtorem - od
bézného telefonniho hovoru az po sdileni okna aplikace a jeji dalkové ovidddni. V roce 2003 jsme
provedli nékteré zmény v konfiguraci systému a postupné vyvijeli skripty pro fizeni jeho komponent.
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IPv6 Implementation in the CESNET2 Network focuses on the development and propagation of
the new IP protocol version. In 2003, we made a crucial step forward when we removed existing
funnels and initiated native IPv6 transfers via MPLS (through 6PE). The IPv4 and IPvé protocol now
have an equal position in the backbone network.

The Liberouter project deals with the development of an accelerated PC-based IPvé router. In 2003, we
designed and created subcards of the interface for the COMBO6 main card, implementing hardware
packet roufing. Since the card is based on programmable hardware, several other projects stated their
interest in the use of the card. We have made significant progress also in the development of software
components of the project. Completion of a prototype of our first own router can be expected in 2004.

The aim of Multimedia Transfers are fransfers of multimedia information through computer networks.
In cooperation with the Masaryk University in Brno, we set up the first node of the AccessGrid network
for performing top-quality video conferences and creating a virtual work environment. One of its com-
ponents is also the workplace for 3D video-conferencing, enabling us to start research in this area.

We continued also activities initiated in past years - development of a mirror for video conferences
without using the multicast technology, construction of the H.323 infrastructure, support of pilot
groups, and cooperation with Czech radio on high-quality broadcasting of their programs.

The MetaCentrum project constructs a national grid - a distributed computing platform for demanding
computations. In 2003, the grid was expanded with 64 more Intel Pentium IV Xeon 2.4 GHz processors.
Also, we upgraded hard drives, memory, and transfer capacities of existing computers of the grid.

We made key changes also in information and authentication services. We have increased their
compatibility with standards in use and mainly reworked the system of user accounts, Perun, to sup-
port extensive homogeneous grids. We continued in the research of behaviour of various types of
tasks in the environment of highly distributed computers.

Voice Services in the CESNET2 Network develop our IP telephony platform. Its core is in fact in the ope-
rational stage - 20 members of the Association are connected to our telephone network and the net-
work is infensively utilized. In comparison with the end of 2002, the number of callls increased more than
six-fimes. We have also extended the number of foreign partners available via the IP telephony.

In the research area, we concentrated on experiments with advanced features of IP telephones and
the preparation of an infrastructure for their more extensive deployment. We continued our works on
the SIP protocol that can be used as an alternative of H.323.

The End-to-End Performance project deals with the throughput of computer networks and their quality
parameters. We paid great affention to the issue of setting parameters of terminal stations, which are
easy to influence and have a substantial impact on the transfer performance characteristics. We anao-
lysed a set of programs to estimate the available capacity of the network. From the international view-
point, we got involved in the PERT initiative (Performance and Enhancement Response Team), the aim
of which is o operatively handle problems connected with the performance of computer networks.

Within the Infrastructure and Technology for On-Line Education project, fools for electronic educao-
fion support are developed and tested within a pilot project of the department of felecommunica-
fions of the Faculty of Electrical Engineering of the Czech Technical University. During 2003, we
created a portal with educational materials, including live broadcasts and recordings of lectures.
We prepare lectures shared by distant universities.

Distributed Contact Centre represents an advanced application of the IP telephony. It integrates
many technologies, offering various options for mutual communication of the inquirer and operator
- from a commmon phone call fo sharing an application window and remote control of the appli-
cation. In 2003, we made certain changes in the system configuration and gradually developed
scripts for controlling components of the system.
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Vysledkem projektu Inteligentni analyzator NetFlow je distriou¢ni verze programu NetFlow Monitor
pro vyhodnocovdni sitového provozu. Distribuci jsme zvefejnili v prvnim Etvrtleti a od té doby ji nasa-
dilo vice nez 1000 organizaci ze 60 zemi.

Projekt Storage over IP se zaméfil na testovdni protokolu HyperSCSI pro prenos SCSI piikazl po siti.
Testovali jsme jeho sofftwarové implementace pro operacni systémy Linux a MS Windows. Zejména
v pfipadé Linuxu je dostupnd implementace funkeni a Ize ji pouzit pro budovdni levnych lokdlnich
uklddacich siti. Pfenos protokolu je omezen na sif Ethernet, coz znemoznuje jeho nasazeni v roz-
lehlych sitich.

V rdmci Prezentace vyzkumného zdméru jsme pribézné rozviieli nds WWW server. Vyznamnou
zménou byl pfechod kédu na kombinaci piisného XHTML 1.0 a CSS, ktery jsme realizovali v letoSnim
roce. Vydali jsme celkem 30 technickych zprdv, z toho dvé tfetiny anglicky. Usporddali jsme dva semi-
ndre - Nové sméry rozvoje vysokorychlostnich siti a jejich aplikaci a IPvé - rozvoj a implementace.

Bezpecnosti pocitacovych siti se zabyvd projekt Zabezpedéeni lokdlnich siti CESNET2. V prdbéhu
roku 2003 se vystupniovaly Utoky na komercni i akademické sité; objevily se vak i nové systémy,

které pomahaii sit& zabezpedit - nékdy i zcela nekonvené&nimi metodami. Resitelé projektu informuji
o téchto systémech i o jejich doplicich, které sami v prabéhu uplynulych let vytvorili,

Cilem projektu NTP server, navdzaného na stéfni etalon ¢asu, je poskytnout casovy server s "ofi-
cidginim ¢asem". Z&kladni koncepci serveru jsme navrhli a realizovali v roce 2002, v roce 2003 jsme
se sousttedili na jeho ovéfovani a zlepsovani (napt. novd verze fidiciho software). Dosahovand pres-
nost 500 ns predcila nase ocekdavani.

Platformy pro pienos a produkci videa se zaméiuji pfedevsim na technologie pro prfenos a distri-
buci videosigndlu. Vedle realizace fady pfenost a rozvijeni videoarchivu jsme se zapojili do mezi-
ndrodni spoluprdce v rdmci skupiny TF-Netcast. V jejim rdmci jsme predevsim rozvijeli oznamovaci
portdl prenosy.cesnet.cz. Vyznamnym vysledkem bylo uvedeni jednoho z prvnich systémud pro
vyhleddavdani v multimedidinich datech na svété do provozu. Vyhleddvac zalozeny na fulltextové
technologii vybird z multimedidinich souborl textovd metadata (napt. popis pfispévku, jméno auto-
ra &i drzitele autorskych prdv) a v téch umoznuje vyhleddvat stejnym zpUsobem jako ve webovych
stréinkdch. Viytvorili jsme také novy portdl proudovani.cesnet.cz, vénovany problematice multime-
didInich prenost. Diky spoluprdci s redakci védeckého magazinu Popularis byl také vyznamné roz-
§ifen archiv videozdznam.

Podrobné zprdvy o feseni vyse zminénych pilotnich projektd jsou soucdsti Vyroéni zprdvy o feseni
vyzkumného zdméru v roce 2003 (http://www.cesnet.cz/doc/2003/zprava/).

Zpfistupnéni certifikaéniho Gfadu CESNET CA Elenim sdruZeni

Certifika¢ni Ufad CESNET CA vznikl jiz v roce 2001. Jeho cilem tehdy bylo poskytovat sluzby infra-
struktury vefejnych klict pro podporu fesitelt a uZivatell projektu EU DataGrid z fad Ceské akade-
mické obce. Po Uspé&sném zaclenéni do skupiny certifikacnich Gfadd DataGridu byla na podzim
roku 2002 uvedena do zkusebniho provozu sluzba vyddavani serverovych certifik&td pro servery pro-
vozované nékterymi vysokymi skolami. V dubnu 2003 byly sluzby CESNET CA oficidiné otevieny pro
Cleny sdruzeni se zdmérem podporovat rozvoj jednotné infrastruktury vefejnych klict pro cleny
sdruzeni a jeji infegraci do mezindrodnich védecko-vyzkumnych infrastruktur. V listopadu 2003 pak
byla CESNET CA piijata do Ulozisté certifikacnich autorit provozovaného sdruzenim TERENA, a tim se
stala uzndvanou a divéryhodnou v prostfedi evropskych siti ndrodnino vyzkumu.
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The result of the Intelligent NetFlow Analyzer project is a distribution version of the NetFlow Monitor
program for evaluating the network fraffic. We published our distribution in the first quarter and it has
been deployed by more than 1,000 organizations from 60 countries since then.

The Storage over IP project concentrated on the testing of the HyperSCSI protocol for tfransferring
SCSI commands over a network. We tested software implementations of this protocol for Linux and
MS Windows operating systems. The available implementation is functional especially in the case of
Linux and can be utilized to construct inexpensive local storage networks. The protocol transfer is
restricted to the Ethernet network, which hinders its deployment in wide-area networks.

Within the Research Plan Presentation, we have been contfinuously developing our Web server. An
important change was the conversion of the code to a combination of the strict XHTML 1.0 and CSS,
which we performed in this year. We have published 30 technical reports in fotal; two thirds of them
were in English. We organized two seminars - New Ways of the Development of High-Speed Net-
works and their Applications and IPvé - Development and Implementation.

The security of computer networks is the topic of the project titled Security of Local CESNET2 Net-
works. During 2003, aftacks to both commerce and academic networks escalated; however, new
systems appeared that help secure the networks — sometime using even completely unconventio-
nal methods. People working on the project informed us about these systems as well as their acces-
sories that they had creatfed in the past years on their own.

The objective of the NTP Server project bound to the state fime etalon is to provide a time server with
the “official time”. We desighed and implemented the basic concept of the server in 2002; in 2003,
we focused on the festing and improvements of the server (e.g. new control software version).
The achieved accuracy of 500 ns exceeded our expectations.

Platforms for the Video Transfer and Production concentrates mainly on the technologies for
the video signal fransfer and distribution. In addition to the performance of many fransfers and deve-
lopment of our video archive, we entered into infernational cooperation with the TF-Netcast group.
Within this cooperation, we have been mainly developing the information portal at prenosy.ces-
net.cz. A substantial outcome was the launch of one of the first systems for searching through muiti-
media data around the world. The search engine based on the fulltext fechnology picks text meta-
data from multimedia files (e.g. record description, name of the author or copyright holder), allo-
wing to search through this datfa in the same way as in the case of web pages. We have also cre-
ated a new portal at proudovani.cesnet.cz, dedicated to the issues of multimedia transfers. In addi-
fion, the archive of video records has undergone significant extension in cooperation with the edi-
tors of the Popularis scientific magazine.

Detailed reports on the works on above-mentioned pilot projects are included in the Annual Report
on the Research Plan Implementation in 2003 (http://www.cesnet.cz/doc/2003/zpravay/).

Making the CESNET CA Certification Authority Available to the Association Members

The CESNET CA certificafion authority was established in 2001. Its task then was to provide public key
infrastructure services to support people working on the EU DataGrid project and users of this pro-
ject from the Czech academic sphere. Affer the successful infegration into the group of DataGrid
certification authorities, testing operation of a service of issuing server cetificates for servers opera-
fed by some of the universities was launched in the autumn 2002. In April 2003, services of CESNET
CA were officially opened for members of the Association with the aim fo support the development
of a integrated infrastructure of public keys for the Association’s members and its infegration into
international research and development infrastructures. In November 2003, CESNET CA was accep-
ted to TERENA Academic CA Repository (TACAR), becoming a recognized and tfrustworthy authori-
ty in the environment of European national research networks.
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Hodnoceni vysledkd vyzkumného zdméru, dosaZenych v roce 2003

Dne 14. ledna 2004 se konala pravidelnd oponentura vysledkd vyzkumného zaméru ,Vysokorych-
lostni sit ndrodniho vyzkumu a jeji nové aplikace”, dosazenych roce 2003. Soucdsti oponentury bylo
také zhodnoceni vysledkd, dosazenych v prlbéhu celého vyzkumného zdméru, feeného v obdo-
bi let 1999 - 2003. Podle oponentni rady se sdruzeni v jeho aktivitdch podafilo dosdhnout mezing-
rodné uzndvanych vysledkd. Dikazem toho je skutecnost, Ze se pii pfipravé ndvrhl projektl do
6. Rdmcového programu Evropské unie nemuselo sdruzeni CESNET o ¢lenstvi v konsorciich uchd-
zet, ale naopak bylo do nich zvdno. Oponentni rada také ocenila, Ze sit CESNET2 je navrzena tak,
aby vyzkumné aktivity a experimenty minimdiné ohrozovaly sit jako celek. CESNET2 tak mUze stejné
jako experimentdlni prostfedi slouzit i jako spolehlivé a stabilni produkeni sit. Pristup k feseni a zvo-
lené technologie fadi sit CESNET2 mezi nejpokrokovéjsi svétove sité a postupy feseni jsou opakovd-
ny v zahranici. Oponentni rada ocenuje nejen zapojeni sdruzeni CESNET do feseni mezindrodnich
projektt 5. Rdmcového programu a piipravy projektt 6. Rdmcového programu, ale také zapojeni
do aktivit sdruzeni TransLight.

Oponentni rada v zadvéru hodnoceni konstatovala, ze Ceskd sit ndrodniho vyzkumu v prabéhu rea-
lizace vyzkumného z&meéru radikdiné zménila své parametry (nejen velikost poskytované prenoso-
vé kapacity, ale i spolehlivost a spektrum sluzebb na ni nabizenych) a je schopna vyhovét ndroc-
nym pozadavkdm akademické komunity na sifové prostiedi. Prezence infrastruktury takovychto
kvalit spolu s vyzkumem v oblasti sitovych sluzeb je predpokladem k vytvoreni nového komunikac-
niho ndstroje - virtudiniho badatelského prostiedi.

4.1.2.  Novy vyzkumny zdmeér ,,Optickd sit ndrodniho vyzkumu a jeji nové aplikace*
na obdobi 2004 - 2010

Jelikoz rok 2003 byl poslednim rokem feseni tohoto vyzkumného zdméru, zabyvalo se vedeni sdru-
Zeni jiz na konci roku 2002 otdzkou, jak zajistit financovdni své hlavni innosti, 1j. vyzkumu a vyvoje
v oblasti informacnich a komunika&nich technologii, v ndsledujicich letech. V fomtéz obdobi vyhld-
silo MSMT vyzvu k poddvani ndvrhd vyzkumnych zdmérd na obdobi 2004-2008 (resp. 2010). Proto
sdruzeni CESNET podalo 27. inora 2003 ndvrh sedmiletého vyzkumného zaméru ,Optickd sit ndrod-

niho vyzkumu a jeji nové aplikace” (identifikacni kdd MSM6383917201).

Navrh jsme formulovali na zdkladé zhodnoceni souc¢asného stavu ve svétovych vyzkumnych sitich
a progndz vyvoje v této oblasti, i kdyz vzhledem k rychlému vyvoji v této sféfe byly detailni pldny roz-
pracovdny pouze na léta 2004-2007.

Cilem vyzkumného zdméru ,Optickd sit ndrodniho vyzkumu a jeji nové aplikace” je navrhnout inte-
grované sifové prostfedi, vyhovuijici specifickym pozadavkdm akademické komunity, a v rediném
provozu ovéfit jeho viastnosti. ZkuSenosti s provozem akademickych siti navic ukazuji, ze dostatek
volného pfenosového pdsma je pouze jednim z pozadavkl na akademickou sif kladenych a ze
pro provozovdni kvalitni akademické sité je tfeba implementovat dalsi pokrocilé sluzby. Z tohoto
davodu se fesitelsky tym kromé vyzkumu v oblasti infrastruktury a sitovych protokold zaméii také na
oblast aplikaci a oblast sitovych sluzeb (fzv. Middleware), zgjistujici vazbu mezi vrstvou aplikaéni
a sitovou.

Cile a zdkladni strategie pfipravovaného vyzkumného zdméru jsme konzultovali s vyznamnymi
zahrani¢nimi odborniky, ktefi pfijali pozvdni sdruzeni CESNET a 20. Unora 2003 se v prostordch sdru-
Zeni z4Castnili pracovni schizky s odborniky CESNETu. Na z&kladé diskuze jsme pak upfesnili cile
nového vyzkumného zadmeéru tak, aby byly v souladu se svétovymi frendy v oblasti informacnich
a komunikacnich technologil.

Pii ndvrhu a vystavbé infrastruktury nové generace se zamérime na vyuziti optickych technologif
s dlrazem na vyuZiti pronajatych optickych vidken, osazenych viastnimi aktivnimi prvky s pinou
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Evaluation of Results of the Research Plan Achieved in 2003

A regular opposition of results of the “High-Speed National Research Network and its New Applica-
fions” research plan achieved in 2003 took place on the 14th January 2004. The opposition included
the evaluation of results achieved throughout the entire research plan, works on which were taking
place from 1999 to 2003. According to the opposition council, the Association succeeded in rea-
ching internationally recognized results within its activities. This is evidenced by the fact that the
CESNET association did not have to apply for the membership in consorfiums when preparing draft
projects for the 6th EU Framework Program - instead, the Association was invited to participate.
The opposition council also appreciated that the CESNET2 network is designed so that the research
activities and experiments represent a minimal threat for the network as a whole. CESNET2 can
therefore function both as an experimental environment and as a reliable and stable production
network. The approach to the solutfion and selected technologies put the CESNET2 network among
the most-advanced networks all over the world, with the solution methods reused abroad. The oppo-
nents appreciates not only the involvement of the CESNET association in participations on internati-
onal projects of the 5th EU Framework Program and the preparation of projects within the 6th EU
Framework Program whereas also its partficipation in activities of the TransLight association.

At the conclusion of the evaluation, the opponents stated that the Czech national research network
radically changed its parameters during the research plan realization (not only the provided fran-
sfer capacity but also the network reliability and range of services offered in the network) and is now
able to meet high requirements of the academic community for the network environment. Presen-
tation of the infrastructure with such qualities along with the research in the area of network services
is a prerequisite for creating a new communication fool — a virtual research environment.

4.1.2. New Research Plan “Optical National Research Network and its New Applications”
for 2004 - 2010

Since 2003 was the last year of work on this research plan, managers of the Association were alrea-
dy dealing with the question of how fo ensure financing of the Association's main activities - i.e. re-
search and development in the sector of information and communication technologies - in the
upcoming years back to the end of 2002. At the same fime, MSMT announced its invitation to sub-
mit draff research plans for the period of 2004 - 2008 (or 2010). That is why the CESNET association
submitted its proposal of the seven-year research plan fitled “Optical National Research Network
and its New Applications” on 27 February 2003 (identification code MSM6383917201).

We have elaborated our proposal based on the assessment of the existing state of world’s research
networks and development prognoses for this areq, although detailed plans were prepared only for
2004 - 2007 due to the rapid advancement in this area.

The objective of the “Optical National Research Network and its New Applications” research plan is fo
design an infegrated network environment meeting specific requirements of the academic commu-
nity and test its characteristic in the real operation. Our experience with the operation of academic net-
works moreover indicates that the sufficient free bandwidth is just one of the requirements for an aca-
demic network - to provide a high-quality academic network, other advanced services must be imple-
mented. This is why the team of people working on the research plan will focus - in addition to the rese-
arch in the area of the network infrastructure and protocols - also on the application area and the area
of nefwork services (so-called middleware) ensuring linkage of the application and network layer.

We have consulted the goals and basic strategies of the research plan under preparation with
respected foreign experts who accepted the invitation of the CESNET association and took part in
the work meeting with CESNET specialists on 20th February 2003 in the premises of the Association.
This discussion then helped us refine the objectives of the new research plan so that they are in com-
pliance with world trends in the area of information and communication fechnologies.
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kontrolou nad fouto siti a moznosti poskytovdni vice kandlt na jednom vidkné. Piedmétem vyzku-
mu bude také moznost budovdni ddlkovych meziméstskych optickych tras bez optickych regene-
r&torl nasazenych podél frasy. V oblasti smérovani se predpoklddd vyvoj a nasazeni gigabitového
smeérovace na bdzi PC a je také pldnovdna migrace sité na protokol IPv6 véetné zpfistupnéni apli-
kaci a sluzeb. Pfedpokldddme pochopitelné, ze oba protokoly (stévajici IPv4 i nastupujici IPv6)
budou po urcitou dobu provozovdny souc¢asné.

Resitelé vyzkumného zdméru chi&ji co nejvice vyuzit moznosti, danych G&asti v siti TransLight
a velmi dobrou cenovou dostupnosti prondjmu optickych vidken v CR. Klic¢ovou zdleZitosti bude
feseni optického prenosového systému pro TransLight v CR a rozsifovani experimentdlnich aplikact
sft& TransLight.

V oblasti aplikaci se hodldme zaméfit predevsim na rozvoj gridd, jakozto prostfedi pro spoluprdci
distribuovanych entit, at uz jimi jsou lidé, skupiny lidi, &i stroje. Mezi gridy ndlezi.

. vypocetni grid pro ndro¢né védecké vypocty se zapojenim velkého poctu geograficky
distribuovanych pocitac

. Ulozny grid - prosttedi umozrujici ukléddani dat a vzddleny pfistup k nim

o pfistupovy grid - standardizované prostfedi pro spoluprdci za vyuziti videokonferenénich

a multimedidinich aplikaci a prostfedkd pro spoluprdci nad sdilenymi dokumenty

Daldim okruhem zdjmu bude rozvoj IP telefonie, videokonferenénich ndstrojd a ndstrojd pro strea-
ming multimedidiniho obsahu. Velkou pozornost hodidme vénovat problematice distanéniho vzdé-
ladvani a telemedicinskych aplikaci.

Vyzkum v oblasti sifovych sluZzeb jako spojujiciho ¢ldnku mezi infrastrukturou a aplikacemi v sobé
bude zahrnovat:

. vyvoj prostiedkd pro sledovdni a vyhodnocovani provozu sité
. wyvoj prostiedkd pro sledovdni vykonnostnich charakteristik sité a ndstrojd k jejich optimalizaci
. vyzkum v oblasti autentizacnich a autorizacénich mechanismd pro pfistup k prostiedkdm na st

K naplnéni viech téchto cilli je oproti pfedchozimu vyzkumnému zdméru vyrazné rozsifena pldno-
vand kapacita fesitelského tymu a predpoklddd se vyuziti metody projektového fizeni.

4.1.3. U&ast sdruzeni v mezindrodnich projektech

Nedilnou soucdsti vyzkumného zdmeéru je samoziejmée Ucast CESNETU v mezindrodnich projektech,
podporovanych z prostfedkd Evropské unie.

Cilem projektu GEANT je vytvofeni vysokorychlostni pdteini sité, kterd by propojila sité ndrodnino
vyzkumu Vv jednotlivych evropskych zemich. V roce 2003 jsme se podileli na provozu a rozvoji této
sité (vCetné zavedeni protokolu IPvé) a spolupracovali jsme v pracovnich skupindch programu
TF-NGN, ktery predstavuje vyzkumnou slozku projektu. Nase spoluprdce se tykala predevsim optic-
kych technologii, kvality sluzeb, IPvé6 a monitorovani siti.

V rdmci projektu DataGrid, zaméfeného na rozlehly grid pro zpracovdni velkych objemd dat,
mdme na starosti logovaci sluzbu a pouzivané bezpecnostni profokoly. V roce 2003 jsme se sou-
stfedili na nasazeni verze 2, vyvinuté v roce 2002, do praxe. Zaroven jsme pracovali na vyvoji verze
2.1 a pfipravdch verze feti. Logovaci sluzbu jsme propojili s R-GMA (monitorovaci architekfura
gridu), jejiz implementace viak trpi fadou nedostatkl. Profo jsme koncem roku zahdjili prdce na
viastni varianté R-GMA.
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When designing and constructing a new-generation infrastructure, we will concentrate on optical
tfechnologies with the emphasis on the use of leased optical fibres, equipped with our own active ele-
ments with full confrol over this network and a possibility o provide more channels in one fibre.
The subject of our research will also be the possibility fo construct long-distance inter-city optical lines
without optical regenerators deployed along the line. In the routing area, we expect development
and deployment of a PC-based gigabit router as well as migration of the network o the IPv6 profo-
col and ensuring availability of applications and services over IPv6. We naturally assume that both
protocols (the existing IPv4 and the incoming IPv6) will be operatfing simultaneously for some time.

Entities working on the research plan want to maximally utilize possibilities given by the participation
in the TransLight network and by very affordable prices of leased optical fibres in the Czech Republic.
The optical transfer system for TransLight in the Czech Republic and expansion of experimental
applications of the TransLight network will be the key issue.

As far as applications are concerned, we infend to focus mainly on the development of grids as an
environment for the cooperation of distributed entities, regardless if these entities are people, groups
of people, or machines. The grids include:

. computing grid for demanding scientific computations with the participation of a large
number of geographically distributed computers

. storage grid - environment allowing the data storage and remote access to the data

. access grid - standardized cooperation environment using video-conferencing and multi-

media applications and fools for cooperative work with shared documents

Another area of interest will be the development of the IP telephony, video-conference tools, and
tools for multimedia streaming content. We would like to pay great attention to the distance learning
issue and telemedical applications.

The research in the area of network services, representing a connection between the infrastructure
and applications, will include the following tasks:

. development of fools for monitoring and evaluating the network operation

. development of tools for monitoring performance characteristics of the network and tools
for their optimization

. research in the field of authentication and authorization mechanisms for accessing net-

work resources

To accomplish all the aforementioned objectives, the planned capacity of the research plan team
was significantly extended in comparison with the previous research plan. We assume employment
of a project management method.

4.1.3. Association’s Participation in International Projects

An integral part of the research plan is of course the participation of CESNET in international projects
supported by resources of the European Union.

The objective of the GEANT project is to create a high-speed backbone network that would infercon-
nect natfional research networks of individual European countries. In 2003, we were involved in the ope-
ration and development of this network (including the IPvé protocol deployment) and we cooperated
in workgroups of the TF-NGN program, representing the research component of the project. Our co-
operation concerned mainly optical fechnologies, quality of services, IPv6, and network monitoring.

Within the DataGrid project, oriented at an extensive grid for processing large volumes of data, we
have been taking care of the logging service and security protocols in use. In 2003, we concentra-
ted on the practical deployment of version 2 developed in 2002. In addition, we have been working
on the development of version 2.1 and preparations of the third version. We have inferconnected
the logging service with R-GMA (grid’s monitoring architecture), the implementation of which how-
ever suffers from many flaws. That is why we have initiated works on our own alternative of R-GMA
fowards the end of the year.
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Projekt SCAMPI je zaméfen na moniforovdni vysokorychlostnich siti. Nase spoludcast méla byt
pluvodné zaméfena predevsim na ovéfovdani, testovdni a méfeni zafizeni. B&€hem roku 2003 se
ovéem podafilo prosadit pouziti ndmi vyvijené karty COMBO6 jako monitorovaci karty pro vysoké
rychlosti. V dUsledku toho byl podil CESNETU na feseni projektu rozsifen a ¢lenem fesitelského tymu
se stala i pfimo Masarykova univerzita v Brné, kterd se na vyvoji karty COMBO6 vyznamné podili.
V prvni f&zi bude pouzita stévajici verze karty COMBO6 pro monitorovéni gigabitového Ethernetu.
Ve druhé fazi pak vyvineme dcefinou karfu pro prenosovou rychlost 10 Gb/s, kterd je hlavnim cilem
projektu SCAMPI.

Civrtym projektem 5. Rdmcového programu Evropské unie, na némsz se podilime, je projekt 6NET.
Jeho cilem je pfedevsim vybudovat nativni rozlehlou IPvé sit a ziskat praktické zkusenosti s jejim pro-
vozem. Hlavnim pfedmétem nasi Ucasti je vyvoj hardwarového a softwarového smérovace na bdzi
karty COMBQO6. Vedle toho se pochopitelné podilime i na budovdni pdtefni sité a vyzkumu koexi-
stence protokoll IPv4 a IPvé6.

Odbornici sdruzeni se v roce 2003 intenzivné podileli faké na pfipravé mezindrodnich projektt
6. Rédmcového programu Evropské unie.

Z hlediska ¢innosti CESNETU bude nejvyznamnéjsim projektem zajisté projekt s ndzvem Multi-Giga-
bit European Academic Network - GN2. Tento projekt, ktery zac¢ne pravdépodobné v z&ri 2004,
navazuje na projekt GEANT a jeho zdmérem je bé&hem &tyf let vybudovat moderni, vysoce vykon-
nou panevropskou infrastrukturu pro vyzkum umoznujici poskytnout jejim uzivatelim pristup k jejich
pracovnimu prosttedi v rediném case odkudkoliv v rdmci tzv. Evropského vyzkumného prosforu
(European Research Area - ERA), a to i s ohledem na vyfe$eni pozadavkd na mobilitu. Dalsim
vyznamnym aspektem je velky dlraz na podporu sluzeb zajistujicich zaru¢enou konektivitu mezi
koncovymi zafizenimi (End fo End Performance). Na feseni projektu se bude podilet fficet jedna
organizace zabyvajici se problematikou vysokorychlostnich siti pro védu a vyzkum. Sdruzeni
CESNET bude zapojeno nejen do sifové ¢dsti projektu, ale bude se také vyznamnym zpUsobem
podilet na jeho vyzkumnych aktivitdch, a to predevsim v oblasti monitorovdni, bezpecnosti siti,
autentizace a autorizace, mobility a také v oblasti End to End Performance.

Dalsim vyznamnym projektem, do jehoz feseni je sdruzeni CESNET zapojeno, je projekt Enabling
Grids for E-Science in Europe - EGEE. Cilem fohoto dvouletého projektu, ktery navazuje na projekt
DataGrid, je vytvorit pro potfeby Evropského vyzkumného prostoru (ERA) inteligentni prostiedi nejen
pro spoluprdci védeckych tymd, ale také pro sdileni, zpracovdni a ukldddani velkych objem dat
v rediném case. Takovd prostfedi jsou oznacovdna ferminem ,Grid”. Na feseni projekfu se bude
podilet sedmdesdt organizaci z dvaceti sedmi zemi. Sdruzeni CESNET bude zodpovidat za vyvoj
monitorovaci a logovaci sluzby. Reseni projektu bude zahdjeno v dubnu 2004,

Diky zku$enostem, které CESNET ziskal pfi budovdni své pdteini sité, moznosti snadného pfistupu
k temnym vidknim a také diky vyhodné geografické poloze, bylo sdruzeni prizvéno k Gcasti na
feseni dvou projektl zabyvajicich se projektovanim a budovdnim infrastruktury vhodné pro testo-
vani novych komunikacénich fechnologii a pokrocilych aplikaci na geograficky rozsdhlé vysoko-
rychlostni siti. Projekty nesou ndzvy Global and Advanced Research Development Environment
and Network - GARDEN a Grid Aware Network Development in Europe - GRANDE. V projektu
GRANDE byl CESNET pozdddn o spoluprdci pfi analyze soucasnych a vznikgjicich technologif
a spoluprdci na ndvrhu architektury testbedu, zatimco v projektu GARDEN se odbornici CESNETuU
méli Ucastnit pfedevsim aktivit souvisejicich s optickym smérovanim, monitorovdanim stav( sité a sta-
fistickym vyhodnocovdnim provozu. Oba posledné jmenované projekty bohuzel nebyly Evropskou
komisi prijaty.

Na Uspésné feseny projekt SCAMPI navdze projekt s ndzvem LOBSTER. Cilem projektu LOBSTER je
navrhnout a instalovat pilofni infrastrukturu pro monitorovéni pocitacovych siti. Prédce bude zamé-
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The SCAMPI project is focused on the monitoring of high-speed networks. Our cooperation should
have originally been aimed primarily af the equipment verification, testing, and measurements.
Nevertheless, in the course of 2003, we managed to push through the use of the COMBO6 card we
developed as a monitoring card for high-speeds. As the result, the participation of CESNET in the pro-
ject works has been extended and Masaryk University in Brno became a direct member of the tfeam,
too. This university takes a great share in the COMBO6 card development.

In the first stage, the existing version of the COMBO6 card will be utilized for monitoring the gigabit
Ethernet. In the second stage, we will develop a subcard for the fransfer rate of 10 Gbps, which is
the main objective of the SCAMPI project.

The fourth project of the 5th EU Framework Program in which we participate is the 6NET project.
The objective of this project is mainly to construct a native wide-area IPvé network and gain practi-
cal experience with its operation. The main task of our cooperation is to develop a hardware and
software router based on the COMBO6 card. Additionally, we are naturally involved also in the back-
bone network development and research of the co-existence of the IPv4 and IPv6 protocols.

Experts of the Association were intensively participating also in the preparation of international pro-
jects of the 6th EU Framework Program in 2003.

From the viewpoint of CESNET's activities, the most important project will certainly be the project titled
Multi-Gigabit European Academic Network - GN2. This project, most likely to be launched in Sep-
tember 2004, is a follow-up of the GEANT project and its goal is to build a modern, high-performance
Pan-European research infrastructure in four years, allowing to provide users with realtime access to
their work environment from anywhere within the so-called European Research Area (ERA), with res-
pect to handling the requirements of mobility. Another important aspect is the great emphasis on
the support of services ensuring the guaranteed connectivity of terminal devices (End fo End Performan-
ce). 31 organizations engaged in the area of high-speed research and education networks will be
involved in works on the project. The CESNET association will participate not only in the network part
of the project but will also have a great share in its research activities - mainly in the field of monito-
ring, network security, authentication and authorization, mobility, and End to End Performance.

Another important project in which the CESNET association participates, is the project titled Enabling
Grids for E-Science in Europe - EGEE. The objective of this two-year project that is a follow-up of
the DataGrid project is to create an intelligent environment for the needs of the European Research
Area (ERA) not only for the cooperation of scientific teams whereas also for realtime sharing, pro-
cessing, and storing of large data volumes. Such environments are called “grids”. 70 organizations
from 27 countries of the world will be involved in the project works. The CESNET association will be
responsible for the development of a monitoring and logging service. The project implementation
will be initiated in April 2004.

With the CESNET's experience gained when constructing its backbone network, good availability of
dark fibres and a favourable geographical location, the Association was invited to participate in
works on two projects dealing with the planning and construction of an infrastructure suitable for tes-
fing new communication technologies and advanced applications in a geographically-widespre-
ad high-speed network. The projects are titled Global and Advanced Research Development Envi-
ronment and Network - GARDEN and Grid Aware Network Development in Europe - GRANDE. Wit-
hin the GRANDE project, CESNET was asked to cooperate in the analysis of existing and emerging
tfechnologies and the testbed architecture design, whereas in the GARDEN project, CESNET's experts
were fo participate mainly in activities relating to the opfical routing, network state monitoring, and
statistic traffic evaluation. Unfortunately, neither of the aforementioned two projects were accepted
by the European Commission.

The successfully accomplished SCAMPI project will be continued in the project named LOBSTER.
The objective of the LOBSTER project is to design and install a pilot infrastructure for monitoring
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fena zejména na pasivni monitorovdni bezpecnostnich rizik s pouZzitim programovatelného moni-
torovaciho adaptéru vyvinutého v projektech SCAMPI a Liberouter.

Pozornost bude také vénovdna anonymizaci ziskanych dat, jejich ndslednému zpfistupnéni pro
potfeby ostatnich vyzkumnych projektd a zejména siteni ziskanych vysledkd. Projekt potrvd dva
roky, s pldnovanym zacdtkem ve 4. Ctvrtleti roku 2004, a zG&astni se ho devét partner ze Sesti zem,
zahrnujicich ndrodni sité pro vyzkum a vzdéldvdni (NREN), akademické instituce i partnery
z komereni sféry.

4.1.4. Fond rozvoje sdruzeni CESNET

B&hem roku 2003 prijalo sdruzeni na zdkladé doporuceni Rady Fondu rozvoje dalsich 11 projektt
podanych v roce 2002. Celkem spolufinancovalo 22 ze 40 podanych projektt

Cislo Nositel
projektu projektu| N&zev projektu

001/2002 MZLU | Program vzdéldvani a certifikace administrdtorl uzlu pocitacové sité MZLU v Brné
006/2002  |VSBTUO | Rozsifeni vyukovych moznosti regiondini sitové akademie pfi VSB-TU Ostrava
012/2002 MU | ZvySeni rychlosti pfistupu a dostupnosti metropolitnino archivu medicinskych
obrazovych informaci

013/2002 JU Rozsifeni IP telefonie na JU

014/2002 OU | Zvyseni odbornosti zaméstnancl zodpovédnych za sprévu sité na OU

017/2002 MU | Vybudovani stfizny a vyvoj distribuovaného kdédovaciho prostiedi pro pfipravu
videa on-demand

018/2002 MU | Distribuované datové sklady (DiDaS)

023/2002 MU | Mobilni uzel AccessGridu

028/2002 CVUT | Névrh, realizace a provoz intermetového portdlu pro jaderné obory

037/2002 VSE | Rozvoj znalostniho potencidlu pracovnik oddsleni sifové infrastruktury vypodetniho
centra VSE v oblasti informacnich a komunikacnich fechnologif

038/2002 VSE | Implementace protokolu IP verze 6 a vyuziti jeho novych sluzeb

004R1/2002 | TUL | Vyvoj hlasového rozpozndvaciho systému pracujiciho pres Infernet

005R1/2002 | VUT | Videokonference ve vysoké kvalité

009R1/2002 | VFU | Server pro videokonference H323

010R1/2002 | VFU | Pouziti vysokorychlostnich videokonferenénich zafizeni pro vyuku VFU Brno
015R1/2002 | OU | Pracovni pobyt ¢lent sdruzeni na prednich svétovych pracovistich

016R1/2002 | MU | Vzddlend komunikace v pfirodovédnych oborech

020R1/2002 | AMU | Vybudovdni informacniho portdlu Akademie mizickych uméni v Praze
021R1/2002 | AMU | ZvySeni kvalifikace zaméstnanct AMU v informacnich a komunikacnich technologiich
024R1/2002 | UJEP | Informacni portdl s voIné pfistupnou databdzi vyrobniho podnikdni

025R1/2002 UK Portdl statistickych informaci

032R1/2002 | CVUT | Portdl ndro&nych numerickych vypodtt Vypodetniho a informa&niho centra CVUT

Pro rok 2003 vypsala Rada Fondu rozvoje sdruzeni CESNET vybérové fizeni na projekty v téchto
tématickych okruzich:
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computer networks. The activities will be oriented primarily af the passive monitoring of security risks
using the programmable monitoring adaptor developed within the SCAMPI and Liberouter projects.

Aftention will be paid also to the anonymization of data acquired, its subsequent publishing for
needs of other research projects and particularly propagation of the results obtained. The project
will last two years and its initiation is scheduled for the 4th quarter of 2004. 9 partners from 6 countri-
es will participate, including national research and education networks (NREN), academic institufi-
ons, and partners from the commercial sphere.

4.1.4. CESNET association Development Fund

During 2003, the Association accepted 11 more projects submitted in 2002 based on the recommen-
dation of the Development Fund Council. The Association co-financed 22 from 40 submitted projects.

Project No. Project Solver Project Name
001/2002 Mendel University Program for fraining and certification of node administrators in the
of Agriculture computer network of Mendel University of Agriculture and Forestry in Brno
006/2002 Technical University Extension of the fraining capacities in the regional network academy
of Ostrava at the Technical University of Ostrava
012/2002 Masaryk University Increase in the access rate and availability of the metropolitan archive

of medicine-related visual information
013/2002 University of South Bohemia | Extension of the IP telephony at the University of South Bohemia

014/2002 University of Ostrava Increase in the qualification of employees responsible for the network
management af the university of Ostrava

017/2002 Masaryk University Creation of an editing room and development of a distributed encoding
environment for the video-on-demand preparation

018/2002 Masaryk University Distriouted data storages (DiDasS)

023/2002 Masaryk University Mobile node of AccessGrid

028/2002 Czech Technical Design, implementation and operation of an Infernet portal

University for nuclear disciplines
037/2002 Institute of Economics Development of the knowledge potential of the members of the network

infrastructure department, IT centre af the Institute of Economics,
concerning information and communication technologies

038/2002 Institute of Economics Implementation of the IP protocol version 6 and utilization of its new services|
004R1/2002 Technical University Development of a voice-recognition system functioning over Internet
in Liberec

005R1/2002 |Technical University in Brno | High-quality video conferences
009R1/2002 | University of Veterinary | Server for H323 video conferences
and Pharm. Sciences
010R1/2002 University of Veterinary | Utilization of high-speed video-conferencing devices for the education
and Pharm. Sciences at the University of Veterinary and Pharmaceutical Sciences in Brno
015R1/2002 University of Ostrava Work stay of the Association’s members at world leading sifes

016R1/2002 Masaryk University Remote communication in disciplines of the nature science

020R1/2002 Academy of Construction of an information portal of the Academy of Performing
Performing Arfs Arts in Prague

021R1/2002 Academy of Increase in the qualification of employees of the Academy of Performing
Performing Arts Arts in Prague concerning information and communication technologies

024R1/2002 University of Information portal with a freely accessible dafabase of production

Jan Evangelista Purkyné | businesses

025R1/2002 Charles University Statistic information portal

032R1/2002 Czech Technical Portal of demanding numeric computations of the Computing
University and Information Centre of the Czech Technical University in Prague

For 2003, the Development Fund Council of the CESNET association announced fender procedures
for projects in the following thematic areas:
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Vyuziti sluzeb sité CESNET2 a modernich informacnich a komunikacnich technologii ve
vyukovém a vzdéldvacim procesu, pii tvarci a védeckovyzkumné ¢innosti a pfi fizeni vetej-
nych vysokych kol a Akademie véd CR

Vyvoj, ndvrh a spréava portdll provozovanych &leny sdruzeni

Nové aplikace vyuzivajici vysokorychlostni pdterni sit, rozvoj novych sifovych protokoll
Modermni integrované informacni systémy na vysokych $koldch a v Akademii véd vyuziva-
jict sifovou infrastrukturu provozovanou sdruzenim CESNET z.s.p.0. pro propojeni ¢innosti
v oddélenych lokalitdch organizace

Vzdélavani zaméstnancl Elend sdruzeni v oblastech pfedmétu cinnosti sdruzenti
Pracovni a studijni pobyty zaméstnanct ¢lent sdruzeni na prednich svétovych pracovis-
fich z oblasti pfedmétu cinnosti sdruzeni
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Utilization of services available through the CESNET2 network and modern information and
communication technologies in the education and training process, in creative and scien-
fific activities, and in the management of public universities and the Academy of Sciences
of the Czech Republic

Development, design, and management of portals operated by members of the Association
New applications utilizing the high-speed backbone network, and development of new
network protocols

Modern integrated information systems at universities and the Academy of Sciences
employing the network infrastructure operated by the CESNET association to inferconnect
activities in separated localities of the organization

Training of employees of the Association’s members in the scope of activities of the Association
Work and study stays of employees of the Association’s members at world leading sites from

Z 31 podanych projektt v roce 2003 pfijalo sdruzeni téchto 19 projektd

Cislo Nositel
projektu projektu| Ndzev projektu
042/2003 ZCU | Zvyseni odbomé kvalifikace sifovych specialistt ZCU v Plzni v oblasti modernich
komunikacnich technologif
045/2003 VUT | Ondine streaming predndsek v prostfedi vysokorychlostni sité
049/2003 VUT | Kolaborativni virtudini prostiedi
050/2003  [VSB-TUO | Konzervativni snizent rizika zneuziti a podpora mobility privénich kiidd
051/2003  [VSB-TUO | Netransparentni aplikacni proxy server H.323
053/2003  [VSB-TUO | Vybudovdni regiondini sitové akademie trovné CCNP programu
Cisco Networking Academy na VSB-TU Ostrava
054/2003 OU | Zabezpeceni vzddleného pripojeni ke zdrojum v siti OU
055/2003 UTB | Zavedeni IP felefonie na Univerzité Tomdse Bati ve Zliné
057/2003 VA | Zabezpeceny videokonferenéni systém provozovany v rdmci Infernetu
058/2003 UK Vyuziti modernich informacnich a komunikaénich fechnologif ve vzdéldvacim
procesu chemie na PiF UK
059/2003 UK | Wyuziti videonahrdvek pii vyuce biochemie na PiF UK
062/2003 VFU | ZvySovani kvalifikace pracovnikli zodpovédnych za administraci pocitacové sité
063/2003 VFU | Plipojeni 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 Cemymi lesy
043R1/2003 | ZCU | PORT@L - implementace portdlového feseni IBM WebSphere Portal
v Ceském univerzitnim prostfedi - zpracovani studie
044R1/2003| ZCU | Studijni pobyt pracovnikd Centra informatizace a vypo&etni techniky
na Univerzity of Michigan
056R1/2003 | AMU | Media archiv on-line
070R1/2003 | VSE | Informa&ni portdl pro vzd&lavani v oblasti Infernetu
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the field of the activities of the Association

The Association accepted 19 of 31 projects submitted in 2003:

Project No. Project Solver Project Name
042/2003 University of Increase in the professional qualification of network specialists
West Bohemia at the University of West Bohemia in Plzert conceming
modern communication fechnologies
045/2003 Technical University Online streaming of lectures in the high-speed network environment
in Brno
049/2003 Technical University Collaborative virtual environment
in Brno
05072003 Technical University Conservative reduction of misuse risks and support for the private
of Ostrava keys mobility
051/2003 Technical University Non-ransparent applicafion H.323 proxy server
of Ostrava
053/2003 Technical University Creation of a regional network academy at the CCNP level of the Cisco
of Ostrava Networking Academy program at the Technical University of Ostrava
054/2003 University of Ostrava Securing of a remote connection to resources in the network of the

University of Ostrava

055/2003 Tomas Bafa University

IP felephony implementation at the Tomd3 Bafa University in Zlin

057/2003 Academy of Fine Arts

Secured video-conferencing system operated within the Infernet

058/2003 Charles University Utilization of modem information and communication technologies
in the chemistry education process af the Faculty of Natural Sciences
of the Charles University in Prague

059/2003 Charles University Utilization of video records within the biochemistry tuition at

the Faculty of Natural Sciences of the Charles University in Prague

062/2003 University of Veterinary
and Pharm. Sciences

Increase in qualification of employees responsible for the computer
network administration

063/2003 University of Veterinary
and Pharm. Sciences

Connecting of the University of Veterinary and
Pharmaceutical Sciences to the IP telephony network of CESNET2

065/2003 Masaryk University Universal authenfication using hardware tokens
071/2003 Czech University Connection of a remote workplace of the Czech University
of Agriculture of Agricutture to the CESNET2 nefwork node in Kostelec nad Cernymi lesy
043R1/2003 University of PORT@L - implementation of the IBM WebSphere Portal solution
West Bohemia in the Czech university environment - study processing
044R1/2003 University of Study stay of workers of the IT Centre at the University of Michigan
West Bohemia
056R1/2003 Academy of On-line media archive
Performing Arfs

070R1/2003 Institute of Economics

Information portal for the Infernet education
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4.2. VNEJSI VZTAHY

V roce 2003 pokracovalo sdruzeni v aktivitdch, které zdlraziovaly jeho nezastupitelnou roli pro
infrastrukturu v&dy a vyzkumu v Ceské republice. Zaroven pracovalo na aktivitéch, jejichz cilem je
preddavdani zkusenosti internetové komunité,

Pro akademickou a odbornou vefejnost porddalo sdruzeni odborné zamérené semindre, vénova-
né vzdy jedné skupiné témat.

Prvni z nich, s ndzvem Nové sméry rozvoje vysokorychlostnich siti a jejich aplikaci, se konal 20. Gnora
2003 (viz obr. &. 5 a 6), a byl zaméfen na zhodnoceni vysledkd vyzkumu v roce 2002 a sméfovani
sdruzeni v daldim obdobi. Na semindii vystoupili kromé zdstupcl sdruzeni také zdstupci dalsich siti
ndrodniho vyzkumu, Evropské komise, Ministerstva skolstvi, middeze a télovychovy a Ministerstva
informatiky.

Druhy semindf, konany 22. fijna 2003, byl vénovdan aktivitdm sdruzeni, které souviseji se zavadénim
profokolu IPvé do Internetu. Cilem semindie bylo sezndmit odbornou komunitu se stavem standar-
dizace protokolu IPv6 a zkusenostmi s jeho nasazenim v sitich internetového typu. Predndsejicimi
byli Elenové vyzkumného tymu, ktefi fesi projekt "Implementace IPv6 v siti CESNET2" a ktefi se podi-
leji na feSeni mezindrodniho projektu "6NET', jenz je soucdsti 5. Rdmcového programu EU. Semindr
meél velky Uspéch a CESNET pldnuje usporddat v piistim roce obdobné semindie na dalsi témata.

V kvétnu pofadalo sdruzeni CESNET spolu s Univerzitou Palackého v Olomouci konferenci ,Siroko-
pdsmové sité a jejich aplikace”.

V mezindrodni oblasti pokracovala spoluprdce v rdmci organizace DANTE a TERENA ve skupiné
TF-PR. Byly vytvoreny prostiedky pro efektivnéjsi prezentaci sdruzeni na mezindrodni drovni.

V prabéhu roku vysla také ¢tyii novd Cisla ¢asopisu Datagram s aktudinimi informacemi, souvi-
sejicimi s budovdnim sité CESNET2, feSenim vyzkumného zdmeéru a dalsimi aktualitami o ¢innos-
ti sdruzeni CESNET. Jedno z &isel bylo vénovdno vyhldseni vyzvy k poddvdani névrnd projektd do
Fondu rozvoje sdruzeni CESNET. Elekfronickd verze cCasopisu je k dispozici na adrese:
http://www.cesnet.cz/doc/datagram/.
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4.2. EXTERNAL RELATIONS

In 2003, the Association continued in its activities that underlined its indispensable role for the scien-
ce and research infrastructure in the Czech Republic. At the same time, the Association performed
activities, the aim of which is to pass the experience on to the Infernet community.

For the academic and professional public, the Association organized specialized seminars, each of
them dedicated to a specific group of topics.

The first of them, fitled New Ways of the Development of High-Speed Networks and their Applicati-
ons, fook place on 20 February 2003 (see Fig. 5 and 6) and was focused on the evaluation of rese-
arch results from 2002 and heading of the Association in the upcoming period. Besides representa-
fives of the Association, representatives of other national research networks, European Commission,
Ministry of Education, Youth and Sports, and Ministry of Informatics had their appearances, as well.

The second seminar, held on 22 October 2003, was dedicated to the activities of the Association
relating fo the IPv6 profocol implementation in the Internet. The objective of the seminar was to
inform the professional community about the status of the IPvé protocol standardization and expe-
rience with its deployment in Infernettype networks. Speakers were the members of the research
tfeam working on the “IPv6 Implementation in the CESNET2 Network” project and participatfing in
works on the “6NET” international project, which is a part of the 5th EU Framework Program. The semi-
nar received great acceptance and CESNET plans to organize similar seminars with other topics in
the next year.

In May, the CESNET association organized a conference titled “Broadband Networks and their Appli-
cations” together with the Palacky University in Olomouc.

Concerning the international sector, cooperation was continued within the DANTE and TERENA orga-
nization in the TF-PR group. Means for a more efficient presentation of the Association on the inter-
national level were created.

During the year, four new issues of the Datagram magazine were published, containing up-to-date
information relatfing to the CESNET2 network construction, research plan implementation, and other
news concerning the activities of the CESNET association. One of the issues was dedicated to
the announcement of the invitation fo submit draft projects for the Development Fund of the CESNET
association. An electronic version of the magazine is available at: http://www.cesnet.cz/doc/
daftagram/.
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5. EKONOMICKE VYSLEDKY

5.1. HOSPODARSKE VYSLEDKY V ROCE 2003
5.1.1. Hlavni &innost

V roce 2003 byly hlavnim zdrojem pfijmu pro hlavni (neziskovou) ¢innost finanéni prostfedky poskyt-
nuté MSMT vybranym &lentim sdruzeni CESNET na nespecifikovanou vyzkumnou &innost. Z t&chto
prostfedkl bylo na zakladé Smlouvy o rozvoji evropskych vyzkumnych a vzdélavacich siti mezi sdru-
Zenim a vybranymi &leny sdruzeni hrazeno feseni vyzkumného zdméru ,Vysokorychlostni sit ndrod-
niho vyzkumu a jeji nové aplikace”. Dalsimi zdroji pfijmU byly pfijmy od Elenld sdruzeni a trzby od
ostatnich subjektd pripojenych k siti ndrodniho vyzkumu CESNET2.

Hlavnim pfedmétem ¢innosti v roce 2003 bylo:

. dokonceni feSeni vyzkumného zdméru ,Vysokorychlostni sit ndrodniho vyzkumu a jeji nové
aplikace”

. prdce na ndvrhu nového vyzkumného zadmeéru ,Optickd sit ndrodniho vyzkumu a jeji nové
aplikace” na obdobi let 2004 az 2010

. pokracovdni ve vystavbé sité ndrodniho vyzkumu CESNET2

. zahdjeni vystavby sité Czechlight a jeji napojeni na globdini lambda sit TransLight

. poskytovani sluzeb ¢lenlim sdruzeni vyuZivajicich sit ndrodniho vyzkumu CESNET2

. poskytovani sluzeb dalsim subjektlim, splfujicim podminky pro pripojeni k siti ndrodniho
vyzkumu CESNET2,

. prace na zapojeni sdruzeni CESNET do novych projektl 6. Rdmcového programu Evrop-
ské unie.

V rémci vyzkumného zaméru bylo sdruzeni ddle zapojeno v projektech GEANT, DataGrid, SCAMPI
a 6NET 5. Rdmcového programu Evropské unie. Z t&chto projektt byl v roce 2003 Uspésné ukoncen
projekt DataGrid. Sdruzeni CESNET ddle jednalo o Gcasti na nékolika projektech 6. Rdmcového pro-
gramu Evropské unie.

SdruZeni bude naddle pokracovat v ovéfovdni a zavadéni novych technologii a s vysledky této ¢in-

5.1.2. Hospoddarskd ¢innost
Caést vynostl z hospoddiské Sinnosti byla ziskdna zhodnocovdnim finan&niho majetku sdruzent. Dal-
§imi zdroji vynosU jsou vynosy ze sluZeb, poskytnutych komerénim subjekttm, napf. umisténi a servis

zarfizeni v prostordch sdruzent.

Celkovy Ucetni hospoddisky vysledek sdruzeni CESNET za rok 2003 ¢ini po zdanéni 33 755 tis. KE.
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5. ECONOMIC RESULTS

5.1. 2003 ECONOMIC RESULTS
5.1.1. Main Activities

In 2003, the major income for the main (non-profit) activities was provided in the form of financing
by the Ministry of Education, Youth and Sports of the Czech Republic to selected members of
the Association, for unspecified research activities. These resources were used fo finance the work
on the "High-Speed National Research Network and Its New Applications” research plan, based on
the Development of European Research and Education Networks Contract, concluded between
the Association and selected members. Other sources of income included the contributions from
the Association members and the income from other entities connected to the CESNET2 Nationall
Research Network.

The main scope of activities carried out in 2003 included:

. completion of the “High-Speed National Research Network and its New Applications” rese-
arch plan

. works on the new research plan draft called “Optical National Research Network and its
New Applications” for the period of 2004 to 2010

. continuation in the construction of the CESNET2 national research network

. initiation of the CzechLight network construction and connection of this network fo
the TransLight global lambda network

. provision of services to the Association members utilizing the CESNET2 national research
network

. provision of services to other entities meeting conditions for connecting to the CESNET2
national research network

. works on the involvement of CESNET in new projects of the 6th EU Framework Program.

Within the research plan, the Association was also participating in the GEANT, DataGrid, SCAMPI,
and 6NET project of the 5th EU Framework Program. From these projects, the DataGrid project was
successfully completed in 2003. In addition, the CESNET association negotiated its participation in
several projects of the 6th EU Framework Program.

The Association will confinue in festing and implementing new technologies and will inform the pro-
fessional public about results of its activities.

5.1.2. Economic Activities
A part of the income from economic activities was the income generated by raising the financial
property of the Association. Other sources of income included yields from services provided to

commercial entities, e.g. installation and servicing of equipment in the premises of the Association.

The aftertax economic result of the CESNET association reported in 2003 totals CZK 33,755,000.
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5.2. ROZVAHA V TIS. K&

2003 2002 2001 2000

Stald aktiva 359 428 341 714 339 672 86 459
Nehmotny investi¢ni majetek 4 218 3 501 2 756 2 339
Hmotny investi¢ni majetek 150 722 124 724 111 030 82 868
Finan&ni investice 204 488 213 489 225 886 1 252
Obé&znd aktiva 283 151 382 033 301 066 701 265
Z4&soby 0 0 0 0
Pohleddvky 218 014 293 348 178 562 78 110
Finan&ni majetek 26 954 49 452 93 059 614 808
Ostatni aktiva 38 183 39 233 29 445 8 347
Pasiva celkem 642 579 723 747 640 738 787 724
Vlastni zdroje 599 032 602 350 594 058 565 191
Fondy 484 508 509 690 529 253 103 509
Hospoddisky vysledek 33 755 50 809 64 437 461 314
Nerozdéleny zisk minulych let 80 769 41 851 368 368
Cizi zdroje 43 547 121 397 46 680 222 533
Zavazky 35 320 111 437 38 902 211 030
Ovéry 0 0 0 0
Ostatni pasiva 8 227 9 960 7 778 11 503
5.3. VYKAZ ZISKU A ZTRATY V TIS. K&
Ukazatel 2003 2002 2001 2000
Trzby za prodej zboZi 68 10 30 472
Trzby za vl. vyrobky a sluzby 328 414 324 130 323 554 152 282
Vynosy z finan&niho majetku 99 250 48 065 27 904 23 267
Ostatni vynosy 49 795 52 182 28 651 852 006
Prijaté Clenské pfispévky 0 0 0 0
Granty 5 424 2 878 1 047 201 678
Vynosy celkem 482 951 427 265 381 186 1 229 705
Potizovaci cena prodaného zbozi 85 4 47 395
Spotteba materidlu a energie 10 477 Q9 395 9 295 59 657
Sluzby nakupované 225 481 213 574 230 125 336 505
Osobni ndklady 52 099 46 952 35 413 55 943
Odpisy nehm. a hmotného investicniho majetku 36 192 20 955 8 253 660
Ostatni ndklady 120 601 82 471 25 982 123 977
Dan z pfijmu - pfedpis za bézny rok 4 261 3 105 7 634 191 254
Ndaklady celkem 449 196 376 456 316 749 768 391
Hospoddriské vysledek (Vynosy - Naklady) 33 755 50 809 64 437 461 314
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5.2. BALANCE SHEET IN THOUSANDS OF CZK
2003 2002 2001 2000
Total assets 642 579 723 747 640 738 787 724
Fixed assets 359 428 341 714 339 672 86 459
Intangible fixed assets 4 218 3 501 2 756 2 339
Tangible fixed assets 1650 722 124 724 111 030 82 868
Financial investments 204 488 213 489 225 886 1 252
Current assets 283 151 382 033 301 066 701 265
Supplies 0 0 0 0
Receivables 218 014 293 348 178 562 78 110
Current liquid assets 26 954 49 452 93 059 614 808
Ofther assets 38 183 39 233 29 445 8 347
Total liabilities 642 579 723 747 640 738 787 724
Own sources 599 032 602 350 594 058 565 191
Funds 484 508 509 690 529 253 103 509
Economic result 33 755 50 809 64 437 461 314
Undivided profit from past years 80 769 41 851 368 368
External sources 43 547 121 397 46 680 222 533
Obligations 35 320 1M 437 38 902 211 030
Loans 0 0 0 0
Other liabilities 8 227 9 960 7 778 11 503
5.3. PROFIT AND LOSS STATEMENT IN THOUSANDS OF CZK
Index 2003 2002 2001 2000
Earnings for the sale of goods 68 10 30 472
Earnings for own products and services 328 414 324 130 323 554 152 282
Current liquid assets revenue 99 250 48 065 27 904 23 267
Other revenue 49 795 52 182 28 651 852 006
Received membership fees 0 0 0 0
Grants 5 424 2 878 1 047 201 678
Total revenue 482 951 427 265 381 186 1 229 705
Purchase price of sold goods 85 4 47 395
Material and energy consumption 10 477 9 395 Q9 295 59 657
Purchased services 225 481 213 574 230 125 336 505
Personnel costs 52 099 46 952 35 413 55 943
Depreciation and amortization
of infangible and tangible fixed assets 36 192 20 955 8 253 660
Ofther costs 120 601 82 471 25 982 123 977
Income fax - assessment for the current year 4 261 3 105 7 634 191 254
Total costs 449 196 376 456 316 749 768 391
Economic result (revenue - costs) 33 755 50 809 64 437 461 314
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5.4. ZPRAVA AUDITORA

R - audit, s. r. o.,

180 00 Praha 8, Na Hrazi 178/25,

tel.:266 315 971, 604 824 760; fax, zaznam: 266 315 972; e-mail: palmovka@r-audit.cz
zapsana v obchodnim rejstfiku MS Praha oddil C, vioZka 20496, od 31. kvétna 1993, &islo auditorského osvédéeni 124

Zprava auditora
o ovéreni ro¢ni ucetni zavérky za rok 2003

1. Udaje o spole&nosti :

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

1.3.IC: 63839172

1.4. Zprava je urena ¢lentim sdruZeni.

I1. Pfedmét ovéieni a jeho rozsah:

2.1. Pfedmétem ovéfeni byla ucetni zavérka k 31. 12. 2003, véetné uéetnich vykazi a pfilohy
k aéetni zavérce.

2.2. Za vedeni ucetnictvi, za jeho tplnost, prikaznost a spravnost, jakoZ i za Uplné a spravné
plnéni informaénich povinnosti odpovida statutirni organ ucetni jednotky. Povinnosti auditora
bylo ziskat viechny informace, které jsou podle jeho nejlep$iho v&€domi nezbytné pro ovéfeni
ucetni zavérky, zavérku ovéfit a svilj nazor vyjadfit v souhrnném vyroku. Ovéfovani bylo
provedeno vybérovym zpusobem pii respektovani vyznamnosti vykazovanych skuteénosti
v souladu s auditorskymi smérnicemi vydanymi Komorou auditori Ceské republiky, v&etné
posouzeni spravnosti ucetnich postupli a vyznamnych odhadii provedenych uéetni jednotkou.
Byla posouzena i prezentace udaji z ovéfované ucetni zavérky. Provedeny audit je pfiméfeny
pro vyjadieni naseho vyroku.

I11. Souhrnnvy vyrok auditora:

Podle naSeho ndzoru byla rofni tcetni ziavérka sestavena spriavné na zdkladé
ucetnictvi vedeného v souladu s &eskymi zakony a udetnimi p¥edpisy, a proto ve viech
podstatnych aspektech vérné a poctivé zobrazuje majetek, zdvazky, jméni, vysledek
hospodareni a finanéni situaci spole¢nosti.

Roéni uéetni zavérku proto ovéfujeme bez vyhrad.

Ais

V Praze dne 15. ¢ervna 2004

i

qaﬁ N\ e e T
Qa%ngitom* podi é odpovédného auditora

1V. Udaje o auditorovi:

4.1. Auditor: R - audit, s.r.o., 180 00 Praha 8, Na Hrazi 178/25, ¢islo auditorského osvédéeni 124
4.2. Odpovédny auditor: Ing. Jifi Randak, CSc., dekret ¢islo 521, jednatel spole€nosti
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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 2003

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 2003 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 best
knowledge, verify the financial statement, and formulate his/her opinion in a conclusive verdict. The verifica-
tion 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, 15 June 2004

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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