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Background to Internet and the web
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What is the Internet?
BEN=ZET24

Context and background

=l=3 =}
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Web resources
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Practical: basic HTML & CSS for webpages
L MDIERIBIHTMLSCSS



The Internet?
b B

» A computer network connecting several smaller
networks

EZTL T BU N RY T E LRSS

* A global system of interconnected computer networks
BEERNIT RV MBS EIRRS

* A network of networks
L& BI P £8



The start: ARPANET
e B e P

» ARPANET: the ancestor network
B MRARPARY , Bl mA Y

» Advanced Research Projects Agency Network
%= ES RSB M

Part of the US Department of Defense
EEEHER I —ab o

- Established 1969 17 F 19694

- Also included major US universities B 815X E

FEN KT

« MIT, Harvard, Stanford, > UCL (1971)
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vertsmaskiner og terminaler

® '"IMP'Kan tilknyttes
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ARPANET 1974, Wikimedia commons:
https://eu.wikipedia.ora/wiki/ARPANET#/media/File:Arpanet 197
svg (Public Domain)



https://eu.wikipedia.org/wiki/ARPANET#/media/File:Arpanet_1974.svg

ARPANET LOGICAL MAP, MARCH 1977
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Source: Wikimedia Commons (Public Domain)
<https://commons.wikimedia.org/wiki/File:Arpanet logical map, march 1977.png>
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MILNET
< [E % FH &5

Military Network then 'Defense Data Network’

Separated from ARPANET in 1984
19845 M FaTH I HR 3 &8 L 2K

ARPANET: academic and research community
BT R : FARFERZSE A

MILNET: US military and US bases abroad
EEERAMSS: EENMEERBINNER

- Includes Europe (NATO bases)

- BIFERGMN (JEL94EA

Mostly via satellite KEZB5ELLRE

| -




The Internet: a Network of Networks
P £ A9 ) £
Different pathways
REIMEREF




A

A Network of Networks

No single point to cut the network
y oy
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Different Internet levels
A RN B

« Backbone infrastructure &+

- High-speed networks (ZiRM%8) ;fibre-optics (Jt£F) ;
satellites (B E)

- Telecoms and/or government EB{SF0/3 BT
« Mid-level networks &4
- Traffic between networks M4 RE
+ Companies or government IV FNEAF
 Stub network iR
* Local network Z=#h4
- University - UCL / CAA / SID S/
- Internet service provider (ISP) BBt ARSS 1=’




How to find anvthina in a network of networks?

SATE IS RIN R F 52 ?

« Separate the physical from the logical structure.
MML2Z AR5 P 0 12 B YR 451

* Humans deal with the logical structure.
PSS ER L

» Machines deal with the physical structure.
IS ERY b2 i

+ Conceptual model of domains (STUFHLSIEEY)
administered by ICANN (Internet Corporation for
Assigned Numbers and Names).

ICANN B BX[¥ 32 #1524 stk 53 Bo il




Understanding the logical structure:
web addresses - URLs

S—RIRENES

http://sid.caa.edu.cn/publish/index.htm]

A web address consists of —{NWALEHE
- the name of the protocol (http) thER& R
- the host name of the machine #28FE# &
- the path through the directory to --- i&{=
- the file name (index.html) &3




Domain name svstem
W ARS

http://sid.caa.edu.cn/publish/index.ntml

prc‘>toco| do‘main pathay ‘ filename
domain: sid caa education . china

Every machine connected to the Internet has a
unique

IP address: 32-bit > 128 bit (IP Version 6: RFC 2460)
F—aEEREB BN EBEREE — MRS Pitit

E.G.:

http://en.caa.edu.cn has IP address 210.33.124.146



https://tools.ietf.org/html/rfc2460
http://en.caa.edu.cn/

http://sid.caa.edu.cn/publish/index.html

cn

publish




Networked computers HOME
B P 1 S ‘
Email Fire Wall The
Server Internet
Networked ‘ SID Network
computer ‘ 1
Ha% Domain Name Authentication

Drive Server DNS Server
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Thin client
= P in

Thin Client Thin Client Thin Client

Server

Source Wikimedia commons (CC BY 3.0):
https://upload.wikimedia.org/wikipedia/commons/c/c6/Thin_clients.png


https://creativecommons.org/licenses/by/3.0/deed.en

Virtual Private Network (VPN)
=A% FB 4%

« Remote access iTiEFREX

* Enables sharing as if connected to a private
network BRAXEMGEZDTRANE



Internet VPN

=)
Regional u. Internet
Office
# Head-office
E =
Regional
Office @

Source: Wikimedia Commons (CC BY-SA 4.0)
https://commons.wikimedia.org/wiki/File:Vi
rtual_Private_Network_overview.svg

Remote / roaming users


https://creativecommons.org/licenses/by-sa/4.0/

ICANN
B B2 RS M sk 53 Bc A

(Internet Corporation for Assigned Names and
Numbers)

» Organisation for Internet B B4
» Created 1998 B F 19984
- Domain Name System - DNS & &4t
» Internet directory system HEEXMNBERZRS%
» Names sit on top of numbers
- Unique identifiers for the Internet B EXMIME—AIFRIRRT
 Top Level Domains - TLDs TRZKkI
+ Maintains operational stability 4512 {EfaE M4



New developments at ICANN
ICANNBYHFT A B

» gTLD Programme @R TngkiEIn g
- New Generic Top-Level Domains i@ Tigkis
- Non-Latin character set IEH T FRTE&E

» Further developments #—¥ % &
- Chinese (Han)
- Japanese
- Korean



ICANN New Generic Top-Level Domains
|CAN N8 F Tk is

» https://newgtlds.icann.org/en/

» About ICANN New gTLDs *FICANNIE B TnZkig
https://newgtlds.icann.org/en/about/program


https://newgtlds.icann.org/en/

World Wide Web (WWW)
J3 4EM

The Web is an application that runs on the Internet
W& E— M 1TIEE AN _ERIN B

Documents encoded in HTML

PAHTMLZRESEY S

Identified by URLs (web address)

#WURLSIRA! (£g3thit)

Rendered by browser software

Bl as = I

Connected by hypertext links

X A g R




Tim Berners-Lee: inventor of the

WorldWideWeb (WWW)J5 4 % BR &
1990 while working at CERN in Switzerland

-w:-.

P
b i $ :.’

Web Inventor and Founding Dire¢tor of the World
Wide Web Foundation

Sir Timn Berners-Lee Paul Clarke




How do we get from Tim Berners-Lee’s first
web server to what we have now?

» Image of current
ICANN webpage

Source Wikimedia commons (CC BY-SA 3.0):

https://commons.wikimedia.org/wiki/File:First_Web_Server.jpg


http://creativecommons.org/licenses/by-sa/3.0/

Tim Berners-Lee at CERN

"It would be so much
easier if everybody
asking me questions all
the time could just read
my database”

NSRBI R0 A BT L B
RRI MBS R 82"

Source (CC BY 2.0):
https://www.flickr.com/photos/itupictures/16662336315

Wright, R.. "The Man Who Invented the Web: Tim Berners-Lee Started a
Revolution, But it Didn't Go Exactly as Planned." Time, May 19, 1997. (64-69).


https://creativecommons.org/licenses/by/2.0/

HTML - Hyper Text Markup Language
HBEXAIRCES
« ENQUIRE - prototype system internal to CERN
1\8) 3T X-CERNA BRI REL RS
» Extend SGML to include hypertext
I RSGMLEUE&EX K
+ HTML tags (18 elements) HTMLITZ (181NT&)

+ Hypertext: 887

- Allows user to jump to other text or images
VPR NS E BRI E A
- Allows reading (or processing) in a non-linear manner

VTR IE TRV R R E A 32



Tim B-L's original World Wide Web browser
in 1993
1993 S i 411 B9 J7 4 B x| o3

» Image of Tim Berners-Lee's original
WorldWideWeb browser in 1993

» http://info.cern.ch/NextBrowser1.html|



What did he do with it?
27 HAa?

« And what have we done with it?
RITBZM T A?

« What has it become?
- |ERIMEIA E?




Mosaic browser launched in
1993: first browser to show
imaaes

F—TEEBERE RN

Eventually becomes
Netscape.

I NN RIBE L F

Image of Netscape plaque.
https://www.technobuffalo.com/2010
/01/12/first-version-of-internet-
explorer/

Image of screenshot of Mosaic
1.0
https://en.wikipedia.org/wiki/Fi
le:NCSAMosaic1.0Mac.png

Mosaic 1.0 (Wikimedia commons)

Image of screenshot of Mosaic
3.0

Mosaic 3.0 (Wikimedia commons)



Information Geoaraphy
S S

» See the Oxford University website
Z A 2K F WL
» http://geography.oii.ox.ac.uk/
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Internet Population and Penetration

BEMAOMZE

» Oxford Internet Institute 4325 B Y5
http://geography.oii.ox.ac.uk/?page=internet-
population-and-penetation)



http://geography.oii.ox.ac.uk/?page=internet-population-and-penetration

World Wide Web Consortium - W3C
7 24X Bk B
* Founded by Tim Berners-Lee at MIT in 1994
- Develop standards for the web RETHH1TEH
+ Education and outreach & 5 ZEf#
* Oversees publication of HTML versions
- REHTMLARZSHYZ 1
- HTML 2.0 - 1995
- HTML 3.2 - 1997 (January)
- HTML 4.0 - 1997 (December)
- XHTML - 2000 (HTML meets XML - less forgiving)
- HTML5 - 2014



China and the Internet

AR [ A P 485

Joined Internet intermittently since 1989

M1989F B EXTUAI NN B BX XY

Permanently since 1994

1994 5K AN

Slow to adopt Internet

S18MIET T BEXW

C

F

m

nina Internet Network Information Centre CNNIC

E

B BEXPL3ME 20

Administration of Internetin China

-

]

e

B BRI EIEER ]




China and the Internet

o [ I 4%

* Beijing 1987 email so not TCP/IP based
IEREL8THERAE T, EBARETTCP/IPHMYAY

» 'Across the Great Wall we can reach every corner in the
world.'

BT K, EmHT
https://archive.is/20130101104447/http://big5.chinanews.
com.cn:89/special/quoqing/60/2009/06-25/122.shtml

* 1990 China register top-level domain .cn
REBITRZRIRRE .cn



https://archive.is/20130101104447/http://big5.chinanews.com.cn:89/special/guoqing/60/2009/06-25/122.shtml

China Internet Network Information Centre
(CNNIC) FEEBMEL{E B il

+ Founded 1997 in Beijing 1997 FAtR

» Under direction of Ministry of Information Industry
HEREE~LEIES

+ Domain name registrations 13 J: it

- Management of Internet resources M£E R RN EIE

+ Directory and Information services T & =M1 2RSS
» International communication and cooperation

| PR3 AM S 1F

+ Research and development Ff & R &E




- Rapid growth through 2000's 21tt42 ¥R A &

China and the Web

SaESFINFIDA

« 2008 China largest population Internet users

2008 [E 2 H BLW

AFPRZHNEXR

« 2016 50% China’s population have Internet

2016F50%HIF

e

A

==

» Uneven access AHIETHIER

-Most connected: Beijing & Shanghai &%/ tR& L&
* Most Chinese users connect by smartphone
BREFNEZ M

K% HE R E




Golden Shield project E&FIIE

 Internet access routes owned by government
AR R4S N BB 1E
- at first only through Beijing, Shanghai, Guangzhou
HisREdem. BB TEAN
- seven new access points added in 2015
2015F B IMNCFRYER =
- state owned Internet Service Providers
=5 B EXMARSS T




Golden Shield project &£/FIE

» Most users only access Chinese sites
AZ R RianHE RS
- Language barrier
15 = FEhT
» Golden Shield project to control content
ATFEHFHINSNENEEIE
- Hardware provided mostly by US companies

- Great Firewall of China B E Y ABH NS




Submarine Cable Map 2016
20162 EK:BIK 4

* A global map of the submarine Internet cables
across the world. This shows the access points to
all the continents.

ENBRIAEEIDHE; BRTFIERMEIEAR

* http://submarine-cable-map-2016.telegeography.com/



