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6XPPDU\�RI�ODVW�OHFWXUH

❚ 1HWZRUNV�SURYLGH�VHUYLFHV�
❚ 1HWZRUNV�KDYH�WR�EH�RSHQ��LQWHURSHUDEOH�
H[WHQVLEOH��

❚ 1HWZRUNV�KDYH�WR�EH�VFDODEOH�
❚ 1HWZRUNV�KDYH�WR�VXSSRUW�GLYHUVH�DSSOLFDWLRQV�
❚ 'HVLJQHUV�KDYH�WR�PDNH�JRRG�XWLOL]DWLRQ�RI
WKH�UHVRXUFHV�RI�WKH�QHWZRUN��LQ�RUGHU�WR
DFKLHYH�FRVW�HIIHFWLYHQHVV��

Note: diversity often in conflict with cost effectiveness.



6XPPDU\��DSSOLFDWLRQV

❚ 'LIIHUHQW�DSSOLFDWLRQV�KDYH
GLIIHUHQW��ELW�UDWH��UHTXLUHPHQWV�
❙ &RQVWDQW�ELW�UDWH�WUDIILF��H�J���YRLFH��YLGHR��
❙ %XUVW\�WUDIILF��H�J���ILOH�WUDQVIHU��ZHE��H�PDLO��

❚ 2WKHU�UHTXLUHPHQWV��GHOD\��ORVV
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6XPPDU\��7HOHSKRQH
QHWZRUN�	�,QWHUQHW

❚ 7HOHSKRQH�QHWZRUN��FLUFXLW�VZLWFKHG�
❙ )L[HG�DOORFDWLRQ�RI�UHVRXUFHV�
❙ :HOO�VXLWHG�IRU�&%5�WUDIILF��LQHIILFLHQW�IRU�EXUVW\
WUDIILF�

❙ ,QWHURSHUDEOH�DQG�VFDODEOH��EXW�QRW�HDV\�WR
H[WHQG�

❚ ,QWHUQHW��SDFNHW�VZLWFKHG�
❙ $OORFDWLRQ�RI�UHVRXUFHV�RQ�GHPDQG�
❙ ,QWHURSHUDEOH��VFDODEOH��GLYHUVH��YHU\�HIILFLHQW�
❙ %XW��QR�426�JXDUDQWHHV�



7KH�,QWHUQHW�
SURSHUWLHV�

❚ Interoperability : good.
❚ Scalability: good (IP addresses ?).
❚ Diversity / Extensibility : very high,

but no guarantees for applications.
❚ Cost-effectiveness : very good.
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Can we extend the Internet so that
it supports all kinds of applications ?

❚ ATM technology tries to achieve this.
❚ This course:

❙ Understand Internet.
❙ Learn ATM principles.
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Names, e.g.,
stout.eecs.berkeley.edu
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IP addresses, e.g.,
128.32.239.44
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Ethernet addresses
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Scenario:
A wants to send data
to B.
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1. Find IP address of B
(suppose this is done by
A asking the DNS server).
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w,e5 b,e42. Does b belong to
    my ethernet ?
 - if yes, get its ethernet
    address;
 - otherwise, send to router
   (assumed known).
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   < e3,e1 | a,b | data >
  on its ethernet.
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5-... R sends packet
     < ... | a,b | data >
     to router V.
   V checks its table, etc.
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7. The ethernet card
   of B sees e4 as
   destination address
   and picks up the packet.
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What if:
- Packet got lost ?
- Packet was too big ?
- A link/host went down ?
- A router’s buffer was full ?
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Applications

Middleware

Bearer

Bit ways

users
network

Web, e-mail, file transfer, ...

Reliable/ordered transmission, QOS,
security, compression, ...

End-to-end transmission,
resource allocation, routing, ...

Point-to-point links,
LANs, radios, ...
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Application

Transport

Network

Physical

users
network

HTTP, SMTP, FTP, TELNET, DNS, …

TCP, UDP.

IP

Point-to-point links,
LANs, radios, ...



3URWRFRO�VWDFN

e-mail client

TCP server

IP server

ethernet
driver/card

user X

SMTP

TCP

IP

e-mail server

TCP server

IP server

ethernet
driver/card

user Y

IEEE 802.3 standard
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English
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e-mail client

TCP server

IP server

ethernet
driver/card

user X

e-mail server

TCP server

IP server

ethernet
driver/card

user Y

s = open_socket();
socket_write(s, buffer);
…
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Scenario:
A wants to send data
to B.
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❚ Break-up design problem intro smaller,
more manageable problems.

❚ Modular design: easy to extend/modify.
❚ Difficult to implement (careful with

interaction of layers for efficiency).
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❚ Introduction (ends on Friday).
❚ Applications (e-mail, web, etc).
❚ Internet: architecture, protocols,

addressing, routing.
❚ LANs (ethernet, token rings, wireless).
❚ ATM (quality of service).
❚ Reliable-transmission protocols (error

correction, ordered transmission, etc).
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❚ Congestion control.
❚ Physical layer: copper, fiber, radio.
❚ Internet programming (sockets, etc) and

network simulation (perhaps).
❚ Security.
❚ Compression.
❚ Special sessions: invited people will talk

about interesting projects in
communications going on in UCB.


