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Komunikace

poslovée na konich (pomalée tempo Zivota)
zvuk (zvony)

svétlo

elektfina (Abb¢ Jean-Antoine Nollet, 1746)



Komunikace na dalku (stfredovek)

 sympatické® jehly
e kardinal Richelieu

 Famianus Strada, 1617, Prolusiones
Academicae

* synchronizovan¢ magneticke strelky

» vyvraceno Galileem Galieim



Claude Chappe

neuspesny vyzkum elektrického signalniho
systemu pro francouzskou revoluci
s bratrem Reném vyvinul signalizaci na bazi

ciferniku s jednou ru¢ickou a kodovou
knihou; synchronizovane¢ hodiny

kodovani zpravy do jednodussich signalu
2.3.1791 komunikace na 16 km (Brulon--

Parce) ,,Pokud uspéjes, budes brzy zavalen
slavou*



Claude Chappe

tachygraf (rychl¢ psani)
telegraf (psani na dalku) -- Miot de M¢élito
1792 zniCeno zarizeni v Bellevile

dokonalejSi navrh bez synchronizace hodin -
- 94 ruznych pozic, tj. 8836 slov a vet
vyjadiitelnych dvéma kody



Claude Chappe

* 1793 novy Chappeho navrh (spoleCné
s Abrahamem-Louisem Bréguetem)
|,,Danou prave prijel. Oznamil, ze Narodni
shromazdeéni autorizovalo jeho Komisi pro
bezpecnost, aby orazitkovali papiry svych
nastupcii].
* 1794 spojeni Lille--Pafiz
« 1798 linka do Strasburku
e 1799 Napoleon Bonaparte, zada o zarizeni
schopne komunikovat pres Kanal (aspésné
testovany prototyp).




Chappeho telegraf

Figure 1:; Chappe-style optical telegraph, showing arm positons
corresponding to different letters. Mounted on the roof of a
tower, the arms were controlled from the inside by an operator.




George Murray

* britskd Admiralita prikazuje postavit linku
z Londyna na pobiezi -- 1797

* 64 moznych kombinaci



Murrayuv telegraf

Figure 2: Briush shutter wlegraph, 1797, Each of the six panels
could be open (horizontal) or closed {(vertical, as ShU‘v"-"H:h # ...i.'

s
I,

giving 3 total of 64 differear combinarions.



Elektrina

* 1753 dopis od autora pod pseudonymem
,,C.M.“

* do roku 1837 vice nez 60 experimentalnich
implementaci telegrafu, Casto
na mechanickem zakladé

 prototypy na bazi 26 dratu



Francis Ronalds

* demonstracni verze postavena doma

* Admiralita rusi objednavku po konci
valky(John Barrow: ,,telegraty jakéhokoli
druhu jsou nyni nepotiebné™)

* 1824 -- Peter Barlow experimentuje
s elektrickym propojenim



Samuel F. B. Morse

malif

umrti zeny Lukrécie a nestihnuty pohieb
kvuli pomalosti komunikace

1832 princip telegratu pomoci elektriny

rozpracovani signalniho kodu -- zamitnuti
samostatnych okruhu pro kazdé pismeno
zvlast



Samuel F. Morse

Figure 3: Samuel E B. Morse



Morseho telegraf

Figure 7: Morses original telegraph. Winding the handle (L) forced
the toothed rack through the transmiming apparatus (P}, making
and breaking the circuit. At the receiving end, the intermittent
current was recorded as a zigzag line on a moving tape (A}
by deflecting a pencil (G) with an electromagnet.



Morseho sit

» 1844 prenos zpravy z Kongresu do
ministerstva spravedlnosti (,, What hath God
wrought*®).

* 1850 Austro-Némecka telegrafni unie

e milionar Gilmore a Cyrus W. Field -- plan
na kabel pres Atlantik



Transatlanticke spojeni

cervenec 1857 -- 2500 tun kabelu na 2 dny
dvojice lodi Admiral a Niagara

16. srpna 1858 uveden do provozu; malo
spolehlivy a pomaly

16 a pul hodiny trvalo poslani zpravy kralovny
Viktorie americkému presidentu Buchananovi
5. srpna zahajen provoz, 1. zari prestal fungovat
(pilis vysoke napéti ve snaze zrychlit
komunikaci)

skuteCny provoz az paty kabel od Cervence 1866



Wheatstoneuv automaticky
vysilac

Figure 12: Wheatstone Automatic transmitter.
Messages were pre-punched on 2 paper tape, and could
then be transmitted in Morse code at very high speed
as the tape was fed through the machine.



Telegraini urad v USA

Figure #: A rypical mid-sized US telegraph office.
Operators were scated at wooden tables, each equipped
with 2 Morse key and sounder.



William Fothergil Cooke

1¢kar
experimenty s galvanickym telegrafem

pétyyehlovy elektricky telegraf (s Charlesem
Wheatstownem)

experimenty s delSimi draty,



Rozvoj telefonu

» Cerven 1877
-- 230 telefonu
e Cervenec
-- 750 telefonu
e V roce 1888
-- 30 0000 teletonu



Rana telefonni ustredna
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Ustiedna v kvétnu 1914

PHOTO 4. Like other central offices in large cities, the Surter Exchange in San
Francisco, 1914, employed many young women as operators and some as ever-
present supervisors. Automatic dialing, phased in during the 1920s, eliminated
many of these jobs. According 1o one casual estimate, if automaric swirching had
not been instituted, the growth of telephones would have led to the employ-
ment of all adult American women as operators. {Courtesy of Telephone Proncer
Communications Museum, Don T. Thrall, Archivist and Historian. )



Masove zadratovani mést kolem
roku 1900

PHOTO §.  The expansion of relephone svstems and rele-
phone wires around the turn of the century led to many
scenes such as this one in an umidentified California wown,
Besides being unsightly, mass wiring could be dangerous,
Town governments ofien argued with telephone companies
over when and how the companies would buiry the wires
underground. (Courtesy of Telephone Pioneer Communi-
cattons Museum, Don T. Thrall, Archivise and Historian. )



Ocekavani a telegraf / telefon

vymazani hranic

spojeni svéta

zakaz telegrafickych Sifer (ITU)
nove praktiky a zvyklosti v obchodé



Pronikani spotrebniho zbozi do domacnosti v USA
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- Speaking
Directly Into
l The Transmitter

THE transmitter of the telephone is
the result of years of study and

experimentation by telephone engineers.
It is of delicate adjustment and its fullest
efficiency can only be obtained through

proper use.

| The hips should not be more than an inch from the
i transmitter, and the voice should be clear, not loud.

Speak distinctly and directly into the mouthpiece.
This will mean your satisfaction and that of the person
with whom you are talking.




Telegraf a telefon

Modern Communication
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Historie Internetu

e 1957 vypousti Sovétt Sputnik

* McElroy zaklada ARPA (Advanced
Research Projects Agency)

e oteviena R&D agentura



1962

* V ARPA je yjmenovan reditelem IPTO
(Information Processing Techniques Office)
Joseph Licklider



Joseph Licklider

LR Licklider in/]9s5. A oy Hir-
dcoustician who saw computers as
maore than calculating machines, he
wias the tirst director of ARKPA’S
[nformation Processing [echniques
Ofice (PO, ( Phurty pogrtesy of the
MIT Meseam) -




Joseph Licklider

psycholog (behavior sciences --> pocitace)
Setf ,,Human factors Group* (1953)
Man-Computer Symbiosis

MIT Lincoln Lab -- SAGE (Semi-
Automatic Ground Environment, circa
1952)

od 1953 umi programovat



Lincoln Lab, MIT

4 MIT’s Lincoln Laboratory
of the most talented minds ir
(Photo reprinted with permissi
Lexington, Massachusetts)




SAGE Air Defence System

Figure 15.2. SAGE
Top: Schematic reveals the basic elements of the SAGE Air Defense System.



SAGE Air Defence System
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Whirlwind computer (real=time)

A The Whirlwind Computer, ancearly “real-bme” computer at
Linceln Lab that gave operators new levels of control and feed

back. It was adarned with hot and cold spigots, a grenade, o
chrunken head, and other “experimental features.”

(P*ipto conrtesy of Frank Hixirt)



Paul Baran

Paul Baran incthe cany 19605 e
wiorked for RAND and wrote the
first papers on distributed com

finications system. AT&T said

his idea would never wWork

(PRt conrtesy nf Paitd Baranl




Paul Baran
* ,,On distributed Communication Networks*

FIG. | = Centralized, Decentralized and Distributed MNetworks



Paul Baran

(odmitl PhD studium na UCLA a nastoupil
do RAND)

uroven redundance v siti

frakturizace zprav
-->_ message blocks

bandwidth
bloky dat
samoucici se procedura v uzlech sité

,,hot-potato routing* (adaptivni/dynamicka)



1964

e Licklider odchazi

 nahrazen Sutherlandem

* 1965 nove najat Bob Taylor (do t¢ doby
psychoanalytik NASA)



Bob Tavior in his office al Xerox PARC in the early 19705, While ot
ARPA. Tavler had the idea fora new kind of computer netwoark and gal

the funding to launch the expedment. Then he recruited Larry Roberts to

|_|-_| ||_| I S Mot coarrteste oof |!i--'||-' Tatiriorl




1965

Taylor najima Larryho Robertse

plan vytvorit kooperativni sit’ pocitacu
se sdilenim Casu

piim¢ propojeni pocitacu TX-2 na MIT
v Lincoln Lab a Q-32 v System

Development Corporation (nikoli pakety);
2kbps modem

Roberts ymenovan feditelem sitoveho
projektu



1965 -- Donald Davies

British National Physical Lab
spolupracovnik A. Turinga
,,paket”

,,packet switching* misto ,,distributive
adaptive message block switching*



1965 -- Donald Davies

4 Donald Davies. A British

computer pioneer, Davies indepen-
dently invented “packet-switching”
at the National Physical Laboratory,
then learned of Paul Baran's similar
work in the United States. (Photo
courtesy of National Physical Laboratory.
Crown Copyright 1966. Reproduced by
permission of the Controller, Her
Majesty’s Stationery Office.)




Larry Roberts

Larry Roberts, considered the
Father of the ARFANET. Koborts
wient to Washington from M
Lincoln Laboratony ko destsn

and direct the network project

( oty coertesy of Larmy Koberis)




Larry Roberts

znal Daviese z roku 1965

zaC. 1967 prednesl ndvrh na sit’ v Ann
Arboru (Jen maly zajem)

1967 presentace v Gatlinburgu vzbudila vic
Zajmu

cerven 1968 oteviena soutéz pro navrhy

na sit’

prosinec 1968 -- Bolt Beranek and Newman
+ pocitaC DDP 512 (Honneywell)



1967

 Plan na sit’ na bazi prepinani pakett

* L. Roberts produkuje prvni pojednani
o ARPANETu
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1968

« Paketova sit’ predlozena agenture ARPA



1969

* DoD kontrahuje ARPANET jako

vyzkumnou sit’
5D5-940 IMP No. 2

Data line

ueta { —O

Siama-7 IMF Mo 1



1969

pro Interface Message protocol vybran
Honeywell 516; dalsi vyvoj psani a oprav
piifazen firm¢ Bolt Beranek and Newman,
BBN)

BBN zavadi detekci chyb na 24 bitech
Vinton Cerf zavadi termin protokol

Prvni RFC (Host Software) vénovan
handshaku

Intenzivni uzivani e-mailu a elektronickych
konferenci



Interface Message Processor
(Honeywell 516)

- g«

[hie Intertace Message Processorn Based on the muggedized Fionoywell 316
mimnsconypiber, TP were the first specialized computers lor anadiing
lata traffie to and frorm AaREAsTET sibes. (PRolo cortesy of Frank Hewarr)



T T

Frank Heart a BBN tym

o o ol el e ol ol
[ R e

Frank Hear, manager of BEN's P
|'lr|::-ir'|_'1 Feaarmy, Wias an nllr':]'-nk::'n
and pragmatic eNEINeenng

leader. He insisted on measures
ta ensure high refiability in the
Interface Message Processor.
{Photer eourdesy of Frank Heart)



Network Control Center (BBN)

o BEN performed remote |
orstics; monitored the status-of
the notwork bwenty-four hours 3
dav. traced line failires, and did
troubleshootng all from the
Metwork Control Center, (Phaoln




IMP tym v BBN
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ARPANET - zaCatky
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FIGURE 6.1 Drawing of September 1969
{Courtesy of Alex McKenzie)



ARPANET - zacatkv

THE ARFA NETWORK

DEC Ity

¥ MedEs

FICURE 6.2 Drawing of 4 Node Mebwork
(Couwrtesy of Alex McKenzie)



ARPANET - zaCatky

UTAH

UEsE UCLA

MAP 1 December 19569
(MAPS 1 -4 Courtesy of Alex McKenzie)



1970

* Na Havaji vyvinuta sit ALOHA, od 1972
soucasti internetu

 ARPANET zacina vyuzivat NCP (Network
Control Protocol)



ARPA v roce 1970

MAPZ |une 1970



ARPA v roce 1970




ARPA ma 15 uzlu v roce 1971

(T) AMES
STANFORD

uiL a
sDC

RAMD

MAP4 September 1971



1972

* International Conference on Computer
Communications, demonstrace ARPANET
mezi1 40 stroj1 a TIP (terminalovy interface
pProcesor)

 ustanovena pracovni skupina pro protokoly
pod vedenim Vintona Cerfa
(InterNetworking Working Group)

 specifikovan Telnet jako RFC 318



Hierarchie protokolu

‘ Host/ Hast

Host/IMP

FIGURE 10.2 Layered Relationship {From D, C. Walden, "Host to Host Proto-
cols,” in International Computer State of the Art Report No. 24 (Maidenhead, UK,
19735); with permission of the author)




Protokoly mezi pocitaci

MESSAGES

* WARIABLE LENGTH UP TO
8095 BITS

* TRANSPARENT BINARY
PACKET

= VARIABLE LENGTH UP TO
08 BITS

* FLUS HEADER, CHECK BITS
AND FRAMING BITS

FOSEIN

FIGURE 10.3 Maessage Protocal (From a presentation of D. C. Walden at AFCET
(Wiay 25, 1972); with permission of the author)



1973

prvni mezinarodni spojeni ARPA --
University College of London a Royal
Radar Establishment v Norsku

PhD prace Boba Metcalfa uvadi myslenku
Ethernetu

Bob Kahn presentuje mysSlenku internetu

Vinton Cerf piichazi s nacrtem architektury
bran mezi1 sitémai (,,gateway*)

Cerf a Kahn presentuji mySlenky internetu
na konferenci INWG v Sussexu (UK)



Reproduction of early Internet design ideas



1973

 File Transfer protokol -- RFC 454

 specifikace sluzeb e-mailu (na MIT 1nterné
11z v 60. 1étech, hlavicky, konvence adres
s (@, coz byl kill znak na Multicsu) --
v roce 1977 je na tomto zaklad€ definovana
specifikace poStovnich sluzeb jako RFC 733



1974

 Cerf a Kahn publikuji specifikaci TCP
(Transmission Control program) jako
soucast protokolu pro paketovou
komunikaci mezi sitémi

* TCP nahrazuje protokol NCP v IMP
v roce 1983

 BBN otevira Telnet jako verejnou datovou
sluzbu




1976

 UUCP -- Unix-to-Unix-Copy vyvinut
v AT&T Bell Labs



1978

« RFC 733 (e-mail)

* s Unixem distribuovan 1 UUCP (na jeho
bazi je od roku 1979 vytvoren USENET)

* Prvni demonstrace internetovych protokoli
mez1 ARPANET, packet radio a SATNET



1980

 BBN obvin€na ze zpronevéry statnich penéz
(80% projektu zaviselo na statnich
financich)



1981 -- BITNET
(Because It's Time Network)

ze zacCatku mezi City University of New
York a Yale

elektronicka posta, distribuce
elektronickych konferenci a prenosy
souboru



1981

e Minitel ve Francu

 CSNET (Computer Science Network)
pro university bez ptistupu k ARPA ---->
Computer Science Network

e Pater CSNET financovana NSF



1982

* Eunet (European UNIX Network) zalozena
EUUG; z poc¢atku mezi Holandskem,
Danskem, Svédskem a UK

 na konci roku prechod z NCP na TCP/IP

 specifikovan External Gateway Protocol
(RFC 827)



1983

Od 1. ledna TCP/IP misto NCP
CSNET-ARPANET gateway
Berkeley 4.2BSD, obsahujici TCP/IP

Universita ve Wisconsinu vyviji name
Server



1934

« zavedeny DNS sluzby

* 1000 pocitacu na siti



1986

« vytvofena NSFNET (56kbps) a
5 superpocitacovych center

e NNTP pro USENET



« H1 GATEWAY

W L
iy BATTERFLY QATEWAY

LI OTHER R TE®AYT

FIGURE 21.1  Rick Adams’ “ARPANET ON A CHIP" {Courtesy of Rick Adams)



Prvky vytvarejici Internet
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Funkc¢ni vyuziti internetove struktury

ZPRAVODAJSTVI

ULOZNY
. . SERVER
VZDELANI
POSTOVNI
SERVER FINANCNI
SLUZBY

]
=M
SERVER PRO

DOKUMENTY VEREJNA ZABAVA
SPRAVA



1987 -- 1990

* 1987 -- 10 000 pocitacu
* 1988 NSF back

* 1988 prvni internetovy ,,worm* paralyzuje
Internet na dva dny

* 1989 CSnet A Bitnet se spojuj1 do CREN
(Corporation for research and Education
Networking)

* 1990 ARPANET prestava existovat




90. 1éta

1991 Gopher (Paul Lindner a Mark P. Cahill z
university v Minnesot¢)

1991 Tim Berners Lee vyviji WWW
1991 PGP

1991 Ceska republika pfipojena k Internetu

1996 Bill Gates: .....an Internet browser 1s a trivial
piece of software. There are at least 30 companies
that have written very credible Internet browsers,
so that's nothing...”“ (The world according to
Gates By Don Tennant, InfoWorld Electric, Jan 4,
1996)



Internet Global Infrastructure Diffusion
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HDP na hlavu a pristup k

Sirokopasmovému piipoieni (OECD., 2008)
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Cenova dostupnost Sirokopasmoveho
pripojeni (OECD 2008)

Entry and average monthly broadband price as a percentage of monthly GDP per capita
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Intenzita vyuzivani ruznych druhu

komunikace
Global ICT developments, 2000-2010
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Source: ITUWorld Telecommunication /ICT Indicators database



Trend vyvoje cen procesoru

Microprocessor Price Trends
Frice Per MIPS
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Trend vyvoje ceny datovych

Unit Costs 1n Mille
(Cost 10 Transmat One Bit One km)
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Data Transmission Coste
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Rustove trendy

1997 breakpoint
Voice traffic

Maximum switch speed
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22-month doubling Internet traffic

1975

1980 1985 1990 1995 2000

20035 2010

Figure 1. Growth trends for Internet traffic, voice traffic, maximum trunk speed, and maximum switch speed required for large cities. A major
breakpoint occurred in 1997, when routers were forced to become wire speed and increase in capacity as fast as Internet traffic growth.



Vyvoj poctu pocitacu pripojenych na Internet

Internet Domain Survey Host Count
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Terabytes per monih

Rust globalniho provozu
na Internetu

Global IP traffic growth, 1984-2014 (forecasted)
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PocitacCe na Internetu
podle typu domeny

Internet hosts by type of domain, 1998-2010

Bl ¢TiDs [C] OECDccTLDs B Non-OECD ccTLDs

1398 1989 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Source: OECD, based on Internet Software Consortium surveys {wuusisc.org).



Tempo rustu podle typu domeny

\verage annual growth in Intemmet hosts by domain, 2000-10
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Source: OECD, based on Internet Software Consortium surveys (wwhw.isc.org).




Rozd¢leni uzivatelu po svéte (2011)

Internet Users in the World
Distribution by World Regions - 2011

M Asia 44.0%

ol Europe 22.7%

# Horth America 13.0%

M Lat Am / Caribb 10.3%
_| Africa 5.T%

| Middle East 3.3%

B Oceania / Australia 1.0%

source: Internet World Stats - www.internetwaorldstats. comistats. htm
Basis: 2,095 006 005 [Internet users on March 31, 2011
Copyright @ 2011, Miniwatts Marketing Group



Internet v rozvinutém a
rozvojovem svete

Internet users, by level of development

2005 2010

Zdroj: ITU



Domacnosti, internet a televize

7T1.0% :
65.6%

_ 1Abillion

ﬁ + E Households with computer

ﬁ + ﬁn Households with intemet access . Penetration, developing countries

ﬂ Penetration, developed countries

Note: Diota refer fo 2010 and are estimates
Source: ITU World TelecommunicationICT Indicotors dotabase



Jazyky na Internetu (2011

Top Ten Languages in the Internet
2010 - in millions of users

English b |
Chinese K N | 4.9
spanish 0 [ 1533
Japanese _® | — 99.1

Portuguese [El — 82.5

German 5 _ 5.2

arabic Ed I 51

French LIl I 505

rRussia mmm [ 507

Korean o [l 39.2

All the rest 350.6

50 100 450 200 250 300 350 400 450 500 550
Millions of Users

Source: Internet Waorld Stats - www.internetworldstats. comistats 7. htm
Estimated Internet users are 1,966,514 816 on June 30, 2010
Copyright @ 2000 - 2010, Miniwatts Marketing Group

536.6
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Sirenit WWW serveru

# VWeb Sites

300,000,000
250,000,000
200,000,000
150,000,000
100,000,000

50,000,000

0

Hobbes' Internet Timeline Copynight ©2010 Robert H Zakon
hittp:/fwww.zakon.org/robert/internet/timeline/
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09,93 204 | 06/97 1,117,258

{10/93 228 | 01/98 1,834,710

12/93 623 | 06/98 2,410,067

{og/aa 2,738 | 01/99 4,062,280

12/94 10,022 | 07/99 6,598,697
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SpoleCenske sit€ —
uzivatelé Facebooku

NMumber of Facebook Accounts

Hobbes' Internet Timeline Copynght @2010 Robert H Zakon
http:/hwwaw. zakon. orgirobert/internet/timeline/
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TEN-155CZ v CR (tinor 2000)

el Liberec

Cheb
Pratiz —e Hradec Kralove
' Pardubice _
Opava _
Karvind
Plze fi
Olomouc Uslinig
14 Jindrichiv Hradec
USA AE & 7(1n

o a8 npx  Ceské Budgjovice

21 Mhb/s Evropa
24 Mhb/s USA Breclav a Lednice

£ L —

<34 Mb/s




Sit CESNET2 v CR (2001)

Ilecm
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GEANT
USA (Ehone) Breclav a Lednice



Sit CESNET2 v CR (2005)
NetherLight — E: ?'I-:Sh_rs CESNET2

Decin -
Liberec s 622 MD/S
Lsti n. L. a 100155 A5 brezen 2005
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Sit CESNET2 v CR (tijen 2008)

s DWDM
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Sit CESNET2 v CR (zati 2011)

) — mmmmmmm DWDOM
[ ' ‘ s 10 Gb/s

ol v O e 1-2,5 Gb/s
 Jablonec n. N 100 Mb/s
<100 Mb/s
PIONIER

|

A mmm\\

ra
l"'m" E Tnboxi

P ke ik Brno

AMS-IX

®Uherské Hradisié

, EGhis
GEANT | | Yo
\ v ' ¥ odni SANET

Internet ) ACONET  Brectav  Lednice



Evropska vysokorychlostni sit’ (2005)

kapacity pripojeni GEANT pateini sit —H___Ml(
Y

W e bfezen 2005 « —
EE._‘EEEEEE_ éﬁm __Jij
51X g2 e X - -

Bulharsko
Cesko
Estonsko
Francie
Chorvatsko
Irsko

talie

Lucembursko
Madarsko
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Némecko
Polsko
Portugalsko
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Rumunsko 5
Recko &
Slovensko
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Spanélsko
Swycarsko
Velka Britanie

I
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Evropska vysokorychlostni sit’ (2011)
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Evropska vysokorychlostni sit’ (2013)

od srpna 2013 rychlost 2 TB/s
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Jackbone topology as at August 2013. GEANT is operated by DAMNTE on behalf of Europe’s MRENs.
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Globalni vysokorychlostni konektivita (2013)
GEANT " At the Heart of Global Research Networking

GEANT Coverage
B AucCE2-RedrLARA Network GEANT
B EUMEDCONNMECTE Network - ) s Pt
B TEIN Metwork 5 =
7 HP-SEE Project
B Africatonnect - Ubuntubet Alllance
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[ siLK-Afghanistan
B sarinet Networ

ARiance

o
- e J210 Gbps
- 2210 Gbps

= 10 Gbps

mmm 10 Gbps heckup
5 G0PS
— 1 GOpS
m— .4 GhpS
= 1.2 GOps
. 1G@bps
. | —E22 MOpE
GEANT and sister networks enabling user = 156 Mbps

™ - - ; . 34-45 Mbps
~ . collaboration across the gl o )
xﬁ;‘ Aprll 2013

f"“:"‘a.
* 1
connect » communicate o collaborate -
DANTE GEANT GEANT is co-funded by the European Unian within its 7th AED Framewark Programme. { :

www.dantenct  wwwgeantnet LT
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Abilene — 10Gbps patet vysokorychlostni
sit¢ Internet2 v USA (skoncila v zaii 2007)
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Internet2 v USA podrobnéi
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Internet2 v USA podrobnéji

Internet2 Planned 100 Gigabit Infrastructure Topology (DRAFT)
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Prototyp sité pro bezpecnou komunikaci
na bazi kvantove distribuce klicu (QKD)
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Quantum omt to-Point Protocol (Q3P)
Projekt SECOQC — fijen 2008




