


[1JAccess more information and software
than is stored locally

[JHelp users to communicate, exchange
information ... changing ideas about
social inferaction

[JPerform other services -- printing, Web.,...

UW’s networks move more than trillio_




[JLocal area network (LAN) -- a small
ared such as a room or building

[1 Wide area networks (WAN) -- large
areq, e.g. distance is more than 1 Km

Internet: all of the wires, fibers,
routers etc. connecting nhame




OJCommunication rules are a profocol

[JExample protocols
e EtherNet for physical connection in a LAN

o TCP/IP -- transmission control protocol /
internet protocol -- for Internet

e HTTP -- hypertext transfer protocol -- for Web







All communication by TCP/IP




e Break message into fixed size units

e Form IP packets with destination address,

sequence number and content

e Each makes its way separately to
destination, possibly taking different routes

e Reassembled at destination forming msg

Taking separate routes lets pac
congestion and out-of-service




IP Address

FHode Marme

Location

Ms

[ etwork

[mm B B2 R T Y P S R s |

128.951.207
128.951.100
14014214802
198.107.1480.1
198.45.91.78
198.32.11.12¢
198.32.8.50
1983211111
198.32.58.14
1983211113
198.32.8.80
198.32.8.76
198.32.5.83
198.32.8. 46
62.40.103.25¢:
62.40.96.62
62.40.96.33
624010318
130.59.36.42
192.33.821
129.132.991¢
120.132.1.15

spiff.cseresearch.cswashington.edu
wwhr2-GEQ-1 . cacwashington.edu

abilene-prw. prov-gigapop.net
stting-sttl.abilene.ucaid.edu
drwr-sttlahilene.ucaid.edu

ksoy-drvr.abilene.ucaid.edu
ksoyng-kscoy.ahilene.ucaid.edu
iplsnn-kscyno.abilene.ucaid.edu
chinng-iplsng.abilene.ucaid.edu
mycmig-chinng.abilene.ucaid.edu
mycm-wash. abilene.ucaid.edu
ahilene-gtren.de?.de.geant.net
de.it1.it.geant.net
it.ch1.ch.geant.net
swiCEZ-PB-1.switch.ch
swiEL2-G2-2 awitch.ch
rou-eth-switch-1-giga-to-switch.ethz.ch
rou-rz-1-mega-transit-2.ethz.ch
eth.ch

{United Kinodar
(United Kingdor
(United Kinodor
(LUnited Kinodor
(Switzerland)
[Switzerland)
(Switzerland)
(Switzerland)

+~ UW Gateway

hnsp1-wes-ge-0-0-0-0. prw-gigapop.net ...

5
0
35
27
40
34
231
52
72
63
164
171
183
1748
187
192
188
192

Lniversity of Washington WASHIMNGTORM
Lniversity of Washington WASHINGTOM
Lniversity of Washington LW-5SEA

Yerio, Inc. WRIO-198-106

Lniversity of Washington LW-3SEAZS

Exchange Point Blocks MET-EP-1

Exchange Paint Blacks MET-EP-1

Exchange Point Blocks MET-EP-1

Exchange Point Blocks MET-EP-1

Exchange Point Blocks MET-EP-1

Exchange Paint Blacks MET-EP-1

Exchange Point Blocks MET-EP-1

Exchange Point Blocks MET-EP-1

Exchange Point Blocks MET-EP-1

IP allocation for GEANT netwark

IP allocation for GEAMNT network

IP allocation for GEAMT network

IP allocation for GEANT network

SWITCH Teleinformatics Senvices SWITCH-LAR
Swiss Federal Institute of Technology ETH-METE
Swiss Federal Institute of Technology ETH-ETHER
Swiss Federal Institute of Technology ETH-ETHER

Roundtrip time o eth.ch, average = 192ms, min=187ms, max= 204ms -- 14-KMoy-02 1:39:08 PM




JFind software using Google: Search on
“tfraceroutes”

[1Download a copy of the software

LInstall soffware and type in foreign URLs

— Switzerland eth.ch
— Australia www.usyd.edu.au

— Japan kyoto-u.ac.jp Use Google t
— South Africa www.uct.ac.za | foreign com




.edu All educational computers
.washington.edu All computers at UW

— .ischool.washington.edu iSchool computers +
FESE .cs.washington.edu CSE computers -

Domains begin with a “dot” and get “Iar_




cse.washington.edu: 128.95.1.4

ischool.washington.edu: 128.208.100.150

[1Remembering IP addresses would be
brutal for humans, so we use domains

OJComputers find the |IP address for a
domain name from the
-- an |P address-book computer

A computer needs to know IP address_




[1Recently, new TLD names added

[JEach countfry has a top level domain
name: .ca (Canada), .es (Spain), .de
(Germany), .au (Australia), .at (Austria),
.us

The FIT book contains the c_




e Humans see a hierarchy of domains
relating computers --

o Computers see groups of four number IP
addresses --

e Both are ideal for the “users” needs




e Sample servers: email server, web server, ...
e UW servers: dante, courses, www, student,...

e Frequently, a “server” is actually many
computers acting as one, e.g. dante is a
group of more than 50 servers

Protocol: Client packages a request,
a server; Server does the service an




e Clearly, WWW % Internet

e The “server” is the web site computer and
the “client” Is the surfer’s browser

e Many Web server’'s domain nhames begin
with by fradition, but any nhame is OK

e Often multiple server names map to the
same site: MoMA.org and www.MoMA.org
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Servers serve many clients; clients visit ma_




e URLs are often redirected to other places;

e.g. http://www.cs.washington.edu/100/ goes To

http://www.cs.washington.edu/education/courses/100/04wi/index.htm

protocol = http://

Web server = WWW

domain .cSs.washington.edu

path = /education/courses/100/04wi/  directories (folders)
file = Index

file extension = .htm hypertext markup language




Internet: named computers using TCP/IP

WWW: servers providing access to info

OPrinciples
e Logical network of domain names
¢ Physical network of IP addresses
¢ Protocoils rule: LAN, TCP/IP, http, ...
e Domain Name System connects the two
o Client/Server, fleeting relationship on WWW




