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IDESION and implementation of computer
NEwworks and inter-networks

EUndamental design principles
Commoen underlying technelegies

Implementation and programiming




=¥=nal Exam (35%), Mid-term| (20%)
=PErehlem Sets (10%)
= Project (85%0)

= JA Input and classy participauon will-lse
used to assess borderine cases

= (Details will appear ogwelpager--"check
frequently!)

=Reguired Textbook:

[BaPeterson & B. Davie,

Computer Networks: A Systems; Approeach

= Other Useiul Netwerking| llexts:
—A. Tanenbaumy, Computer Netwerks
—R. Stevens, TCP/IRHlIusirated (Vel L)

—S. Keshav, An Engineering Appreach o
Computer Networking




=2R&, D, Chapter 1, Preblems:
=06, 75 08,9, 12, 16

= Due Jan 28thend oi class

=TS course will invelve programming.
Blejects may beimplemented in either C
O C*+-, on either Windows or UNIX

= Your werk can lhe doneron your -hamed:
account. I yeurlack ene, you may leglin
as “hewacct>*on ene of tie clients listed
below:

http://www-inst.eecs. berkeley:edu/cClients




=ShlViaguire, Wiiting Selid Code
='S. Lippman, C++ Primer

= R. Stevens, UNIX Network Programming,
\/olume 1, 2nd ed

= Stipporting reliability and applications

= Eremhits te unreliable glehal messages

= Distributed applications

= Security, mobility; @oS;and pricing




sNHwoduction and Motivation [1]
sVArchitecture, namingl, addressing [2]
= Biiis;, LANs, unreliable transport [3]
= Switching, reuing, multicast [3]

= Reliable transport 3]

= Distributed applicationsy|2}]

= Special topics [1]

s\\/hat''s a network?

 Principlesei neiwwerk design

» What happens whenyeu clickienia\i/eniink?




[Bmak: carry bits frem one place te another (or
Mayioe te many other pliaces)

Switch/gatenay/ifeuter: mevelits heiwvesn
links, forming Interneiverk:

Host: communication endpoint (workstation,
PDA, cell phone, toaster, tank)

shIEilernet s a broadcasti-capable, multi-aceess
AN




= Pleyides message delivery between
mulvple networks:

=yAsgiehal network of networks all' using a
common; protoecoll (1P, the Internet
Bletecol)

= [FOCUS off this class

= A challenge terunderstand:

— large scale (105 el milliens: eif Users;, 10/S ofi
thousands of networks)

— heterogeneity, Irregulartepoeleoy,
decentralized management




Internet Domain Survey Host Count
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<Data from www.nw.com

=Nilie Telephone Network

= PrOCESSON Interconnect netiworks
= ATV Networks
= Cable-TV Networks




= \etworks are shared resources
= Shaiing via multiplexing
= FUndamentals QUESTIeN:

how to achieve conitrelled shanng

=lVletheds for sharingl a communication
chicinel

= [radeof between utilization and
predictability

= Common Approachies:

— TDM (time-division mulplexing)

— Statistical Multiplexing




n links

e Multiplexer

each
1 link, nk speed

Time “Slots”” are reserved

n links
any speed Multiplexer

1 link, any speed

Trace

coep: [ L

Variable-sized“packets*’of data are interleaved
based on the statistics of the senders




=y, EDM (frequency: division
mulvplexing), and \WDM (Wavelengti)
mey under-utilize channeliwith idie
senders

= applicable only te fixed AUMBErS oii flows

= requires precise timer (er oscillaterand
guard bands for FDM)

< [esources are guaranteed

siaffic s sent on demand, so channell is
iuliyauiilized 1 there s trafific to send

= 2Ry numier of flews

= need to contrel sharing:
— packets are limited iaisize

— prevents doeminationtejifsingle sender;

= fesources are not guaranteed




syAgreement dictating the ferm and
itction of data exchanged between two
(Grifimore) parties to effiect a
communication

= W0 parts: syntex and Semantics

— Syntax: where bits ge

—semantics: what theysmeanrandiwhaierdo
withi them

=Nnternet Protocol (IP)

=ifVeul can generate and understand R you
cantioe onithe lntermet

— media, 0S, data rate ndependent

= TCP and HTTR

—If you can do these, Yourareron thewel




= I\NEw functions require new: protecols

=Hhus taere are many (e.a. 1P, TCR; UDP,
HITP, RIP,, OSPE, [S-1S, SMTP; SNIVIP,
Telnet, FTR, DNS, NNTP; NTR, BGP, PIM,
DVMRP, ARP, NESHICMP; IGVIP)

= Specifications do notchanee ieguently

= Organizations: IETF, IEEENU

sispecifies Internet-related protocols

=preduces “RECs™(Www.rfc-editor.org)

= Quoetation frem IETE T=shirt:

We rgject kings, presidents and voting.
We believe in rough consensus and running code.

--- David Clark




