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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

I, C, R, Lickliderin 1965, A paycho-
BCOUSHICIAN WHO Saw computers as
more than calculating machines, he
was the first director of AKPA's
[nformation Prodessing l-.'u'.nhl'.w\.
Ottice (17TO). (Photy courtesy of the
MIT Muscuamn)




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 perntissic
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, an-carly “real hme"” computer at
Lincoln Lab that gave operators new levels of control and feed-
back. It was adorned with hot and cold spigots, a grenade, o

shrunken head, and other 'uxpu‘r‘.mc;-mul features.”

(PPhoto courtesy of | rana Heart)



Paul Baran

Paul Baran in the cany 19A(s. He
worked for RAND and wrote the
first papers on a distributed com

sunications system. AT&T said
kis idea would never work

(Pheto conrtesy of Pawd Baran)




Paul Baran

* ,,On distributed Communication Networks*

FIG. | — Centralized, Decentralized and Distributed Metworks



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
e nahrazen Sutherlandem

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



ob Taylor
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Bob Tavior in his otfice at Xerox PARC in the c_-.nl_\ 1970s. While at
Favior had the idea for a new Kind of camputer netwaork and got
(o launch the experiment. Then he recruitec Larrvy Roberts to

ARFPA

llt‘_' I’LA";\‘:.:“:“
l‘u |.Ll 18 (Photo courdesy of 1\'-’1" Faylor)




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

« Donald Davies. A British

computer pmnoer 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
tather of the AREANET. Roberts
went to Washington from M
Lincoln Laboratory to desian

and direct the network project

(Photo courtesy of Larry .‘(‘."'1""-:'




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
0 ARPANETU
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1968

« Paketova sit’ predlozena agenture ARPA



1969

* DoD kontrahuje ARPANET jako

vyzkumnou sit’
SD5-240 IMF No. 2

skl ( —(O)

Data line

et ¢ —0O

Sigma-7 IMP No. 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



nterface Message Processor
(Honeywell 516)

e Interface Message Processor. Based on the ruggedized Fioneywell 516
ninicomputer, IMPs were the first specialized computers for hanadiang
dats 1raffic to and from ARPANET sites. (Photo courtesy of Frank Hearr)



-

Frank Heart a BBN tym

Frank Heart, manager of BBN's P
project team, was an outspoken
and pragmatic engineenng
leader. He insisted on measures
ta ensure high reliability in the
Intertace Message Processor. .
(Photn courtesy of Frank Heart) S



Network Control Center (BBN)

<4 BBN [u‘r.'.-V‘l'l'.'tl remore Giag
nostics, monitored the status of
the network twenty-four hours a
aay, trag od line tatlures, and did
troubleshooting, all from the

Network Control Center. (Phot

courtesy of BBN




IMP tym v BBN

s

The IMP Guys fleft to vigint): Truett Thach, Bill Bertell, Jim Geisman
(crouching), Dave Walden (crouching), Frank Heart (standing), Ben
Barker (behind Heart), Marty Thrope (next to Heart), Willy Crowther
(crouching), Severo Omstein, and Bob Kahn, 1969 (Bernie Cosell not

PictL ed)



ARPANET - zacatky
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FIGURE 6.1 Drawing of September 1969
(Courtesy of Alex McKenzie)



ARPANET - zacatkv
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FICURE 6.2 Drawing of 4 Node Network
(Courtesy of Alex McKenzie)



ARPANET - zacatky

UTAH

UCsSE UCLA

MAP1 December 1969
(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




ARPA v roce 1970
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ARPA ma 15 uzlu v roce 1971

UTAN

MAP 4 September 1971



1972

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

procesor)

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

 specifikovan Telnet jako RFC 318



Hierarchie protokolu

T
LNE
Hos!/ Host

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,
1975); with permission of the author)




Protokoly mezi1 pocitaci

e VARIABLE LENGTH UP TO
8095 BITS

* TRANSPARENT BINARY
PACKET

* VARIABLE LENGTH UP TO
1008 BITS

® FLUS HEADER, CHECK BITS
AND FRAMING BITS

FIGURE 10.3 Message Protocol (From a presentation of D, C. Walden at AFCET
(May 25, 1972); with permission of the author)

JOVSS3IN



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)



—[ETiTte) >
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 mezi1 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
mezi 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

« Minitel ve Francii

 CSNET (Computer Science Network)
pro university bez pfistupu 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

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

* Universita ve Wisconsinu vyviji name
server




1984

« zavedeny DNS sluzby

* 1000 pocitacu na siti



1986

« vytvofena NSFNET (56kbps) a
5 superpocitacovych center

« NNTP pro USENET
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FIGURE 21.1  Rick Adams’ “ARPANET ON A CHIP” (Courtesy of Rick Adams)
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Prvky vytvarejici Internet
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Funkc¢ni vyuziti internetove struktury

ZPRAVODAJSTVI

ULOZNY
. . SERVER
VZDELANI
POSTOVNI
RERVER FINANCNI -
SLUZBY

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 spojuji 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
Gate§ By Don Tennant, InfoWorld Electric, Jan 4,
1996



Tim Berners-Lee: Long Live the Web: A Call
for Continued Open Standards and Neutrality

manifest z prosince 2010 (Scientific American)

Zikladem je univerzalita

Zachovan by mél byt princip univerzality, ktery umoznuje, aby web
fungoval nezavisle na konkretnich typech pocitacu, pouiitého
programoveho vybaveni nebo zplisobu, kterym jsou tato zatizeni
pfipojena k siti (omezeni tohoto typu zavedly v 2010 Google a
Verizon pro pristup z mobilnich telefonu).

Otevirené standardy podporuji inovace

Technicke standardy musi byt volné, bez placeni licenci a bez
nutnosti vyZadovat povoleni jich vyuzit pro tvorbu novych aplikaci
piistupné komukoli — patenty nebo webove sluzby, ke kterym se
pristupuje jinak neZ prostiednictvim standardnich odkazu omezuyji
moznosti inovaci.



Long Live the Web: A Call for
Continued Open Standards and
Neutrality

*  Web jako vrstva existujici nezavisle na internetu

Webové aplikace, odkazovana data a dalsi budouci nastroje vyuzivané
na webu se budou rozvijet jen tehdy, podari-li se ochranit zakladni
principy, na kterych web funguje jako médium, 1 funk¢ni oddéleni
webu jako sluzby, ktera je realizovana nad siti, kterou je internet.

* Elektronicka lidska prava

Ve Finsku je od fijna 2010 pfistup s rychlosti 1Mbps obCanskym
pravem.

e Zamezeni slidéni

OhroZeni internetu projevujici se tak, Ze firmy nebo vlady ovliviuji
nebo Spehuji internetovy provoz, omezuje zakladni prava ¢loveéka ve
vztahu k informa¢nim sitim.



HDP na hlavu a pfistup 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 riznych druhu
komunikace

Chart 1.1: Global ICT developments, 2001-2011
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Trend vyvoje cen procesoru

Microprocessor Price Trends
Frice Per MIPS
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Trend vyvoje ceny datovych

Unit Costs 1n Mille
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Vyvoj poctu pocitacu pripojenych na Internet

Internet Domain Survey Host Count
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Terabytes per month

Rust globalniho provozu
na Internetu

Global IP traffic growth, 1984-2014 (forecasted)
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OECD Telecommunications Outlook 2011



UZivatel¢ internetu
jako podil populace

Chart 1.8: Percentage of individuals using the Internet, 2001-2011, world and by level of development,
penetration (left) and annual growth [right)
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PocitacCe na Internetu
podle typu domeny

Internet hosts by type of domain, 1998-2010

B gTLDs ] OECD ccTLDs B Mon-0ECD ccTLDs

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Source: OECD, based on Internet Software Consortium surveys (wuwu.isc.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

B Asia 44.0%

| Europe 22.7%

B 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



Digitalni segregace

Chart 5.6: Digital divides based on subscriptions in comparison with subscribed capacity
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Domacnosti, internet a televize

71.0%

65.6%

1.8 billion - 1.4 billion 0.6 billion

- .

o

+ LJ ; X :
ﬁ Households ﬁ - Households with computer 0 Penetration, developad countries

ﬁ + m Households with TV ﬁ + GD Houssholds with Internet access . Penetration, developing countries

Note: Data refer to 2010 and are estimates
Source: ITU World Telecommunication/ICT Indicators database



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
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Ctvrtina celosvétové populace
je na internetu

Share of Internet users in the total population

Using Internet:
18%

Using Internet:
35%

Not using

Internet: 82% .
Not using

Internet: 65%

Total population: 6.5 billion Total population: 7 billion

Note: * Estimate
Source: ITU World Telecommunication/ICT Indicators database

« The world is home to 7 billion people, one third of which are using the Internet. 45% of the world’s
Internet users are below the age of 25.

« Over the last five years, developing countries have increased their share of the world’s total number of
Internet users from 44% in 2006, to 62% in 2011. Today, Internet users in China represent almost 25% of
the world’s total Internet users and 37% of the developing countries’ Internet users.



Sitenit WWW serveru

# Web Sites
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Hobbes® Internet Timeline Copynght ©2012 Robert H Zakon

http:/iwww_ zakon.org/robert/internet/timeline/
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SpoleCenske sit€ —
uzivatelé Facebooku

NMumber of Facebook Accounts
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TEN-155CZ v CR (anor 2000)
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Sit CESNET2 v CR (2001)
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Sit CESNET2 v CR (2005)
NetherLight Pf ?I-:Sn_rs C ES N ETZ

Decin
Liberec s 622 MD/S
LUsti n. L O 100155 A5 brezen 2005
— NS
—————— ZpoZdéno

Ly I..II [RYE [LNET,

PIONIER
eh
Podébrady Hmde:: Kralowe
Beroun K
kKostelec ./JDFEI.I'% o
ncL N , Opava Karvina
. Hora Ceska Trebova
Plzei Ostrava
Olomouc ()
OJihlava
,,..‘u"vﬁkﬂv
OZlin
Budéjovice Ky Jov
GEANT SANET

[BD:‘]-JﬂSfm ) Breclav a Lednice
Mbys



Sit CESNET2 v CR (¥ijen 2008)
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Sit CESNET2 v CR (¢erven 2012)
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Evropska vysokorychlostni sit’ (2005)
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Evropska vysokorychlostni sit’ (2011)
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Evropska Vysokorychlostm sit’ (2012)
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Abilene — 10Gbps patet vysokorychlostni
sit¢ Internet2 v USA (skoncila v zari 2007)
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Internet2 v USA podrobnéji (2008)
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Internet2 v USA podrobnéji (2011)

INTERNET Internet2 Planned 100 Gigabit Infrastructure Topology (DRAFT)
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Prototyp sit¢ pro bezpecnou komunikaci
na ba21 kvantove d1str1buce kliéﬁ (QKD)

Quantum Pomt to-Point ProtocoI(Q3P)
Projekt SECOQC — tijen 2008




K historii siti a Internetu v CR viz prezentace na
http://www.cesnet.cz/akce/2012/20let-internetu/



