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TCP/IP Protocol Suite

 Internet
LAN

]

4]

= PC, PDA, . ,

= |ETF (Internet Engineering Task Force)
= http://www.ietf.org/

4]
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TCP/IP

Network
Gateway A
Network ~ Gateway
Network
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TCP/IP Protocol Suite

OSlI TCP/IP

Application

Presentation Application
Session

Transport Transport
Network Internet
Data Link Network Interface
Physical Hardware

Message / Stream  Application specific

Transport Packet  Port

IP Datagram IP address
Frame Datalink Address
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Internet Layer: IP

@ IPv4, IPV6
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IPv4

2 32bit

| (Octet)
= :163.221.52.1
= 203.178.142.63
u 239.192.64.37

o ¥

16 24 31

Four octets
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Prefix and Prefix Length

R

2 163.221.52/24
© 203.178.142.0/27

0 8 16 24 31
Host part

Network part
Prefix length ———
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Class Classless

@ Class A: 1 0
u Default prefix length = 8
@ Class B: 2 10
u Default prefix length = 16
& Class C: 3 110
u Default prefix length = 24
& Class D: 4 1110
& Classless: prefix, prefix len
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Prefix notation in practice
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Questions?
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IPv6

& 128bit

& 1/8
@ Aggregatable Global Unicast Address Allocation
format
= 13 13] 32 I 16 | 64 bits |
4‘ ;;;T;Exi NLA 1D ; SLA 1D ; Interface 1D ;
S B B | I 1 1
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IPv6

= 3ffe:501:808:1:260:67ff:fe33:a5c1
u fe80::260:67ff:fe33:a5cl
2 Class
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Questions?
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@ Hop-by-hop, destination oriented
=2

2 Forwarding and routing

-]

]
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Gateway Model

I — - —
—— — ——
. I

Forwarding table
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Questions?
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Transport Layer: TCP

] (end-to-end)
L] = port (2 bytes)
@ (Virtual Circuit)

= “TCP connection”

0
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Virtual Circuit

-]

IP:
Port:

4]

L, F

4]

= (L-IP, L-port, F-IP, F-port)

Active Internet connections (including servers)

Proto Recv-0 Send-) Local Address

tepd 0 0 163,221.52.40.1016
ftepd 0 0 *.6000

tepd 0 0 *.11493

tepd 0 0 *.4

tepd 0 0 *.22

tepd6 0 0 *.22

tepd 0 0 =515

Foreign Address
203.178.142.25.22
* %

*
*
*
*
*

(state)
TIME_WAIT
LISTEN
LISTEN
LISTEN
LISTEN
LISTEN
LISTEN
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Virtual Circuit

Active Internet comnections (including servers)

Proto Recv-0 Send-) Local Address
tepd 0 0 163.221.52.40.1016
*

cp
tepd 0 0 *.6000
tepd 0 0 *.11493
tepd 0 0 *.4
tepd 0 0 *22
tepdt 0 0 *.22
tepd 0 0 *.515

Foreign Address
203.178.142.25.22
*, %

HOH K H R
* oW K % R

(state)
TIME_WAIT
LISTEN
LISTEN
LISTEN
LISTEN
LISTEN
LISTEN

sshd Ipd  httpd named
(53)

(22) (80)
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Virtual Circuit

Byte stream semantics
-]

]

1#]

=

Connection setup / release
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Transport Layer: UDP

& End-to-end
@ |P (port)

3]

]

4]

Setup, release

4]

“Thin layer”
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Questions?
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] RTP UDP
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Application Layer

4]

ASCII
= TELNET, FTP, SMTP, HTTP, etc.

£ Binary encoding
@ DNS, streaming audio, etc.
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Application Layer (HTTP Request)

GET /projects/ HTTP/1.0

Referer: http://www,caida.org/

Connection: Keep-Alive

User-Agent: Mozilla/4.76(-ja [ja] (X11; U; FreeBSD 4.2-RELEASE i386)

Host: www.caida.org

Accept: image/gif, image/x-xbitmap, image/jpeg, image/pjpeg, image/png, */*
Accept-Encoding: gzip

Accept-Language: ja, en

Accept-Charset: 1s0-8859-1,*, utf-8

1:0
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Application Layer (HTTP Response)

HTTP/1.1 200 0K
ate: Thu, 19 Apr 2001 13:16:46 GMT
ot Apache/1.3.6 (Unix) ApachedServ/1.1 mod_perl/1.21 mod_ssl/2.3.5 OpenS

Last-Modified: Thu, 12 Apr 2001 13:47:24 GMT
ETag: "chd7i-1c2e—3adRblec”

Accepl-Ranges: byles
Content-Length: 7212
Keep=Alive: timecut=15, max=100
Connection: Keep-Alive
Contenl-Type: text/himl

<!DOCTYPE HTML PUBLIC "=//W3C//DTD HTML 4.0//EN" "http://wen. w3, org/TR/REC-ht
0/strict.dtd™> . . R
<himl><head><meta content="text/html ;charset=iso-8859-1" http-equiv="content-
e"»title>

Projects

|:ﬂ )
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Application Layer
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(SMTP Client)

= BT )

©2004 Youki Kadobayashi, All rights reserved.

Application Layer

(SMTP Server)

= BT )
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Questions?
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Presentation Layer today

& MIME -
= : From:
& ASN.1 - OSlI
@ XDR - Sun
] : NFS
& XML — W3C
L] : Web services
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e B F20)
A B AT B AT

POST ftempercgs HTTT LD

Accept: test xml

Acerpt: maltipas )/ *

Husr: services soaplite.com

Ulser-Agemt: SOAPSLite Perl/ 0050

Coteml-Lengile 516

Conteni-Type text/smk cluarser =uif-H

SOAActiaE 'l |||:.|' fwww, soaplite.com T emperauresfiZe™

<ml versmn=" 10" mmeoding=" 1" TF-8"7=
ROAP-EN welope smilnexsi="hip! fewwow Lo/ 1099 XML Chema-insiance™
armlimcSOAR ="l fechemas saiboaporg soap/ encoding/ ™
wmlcxsd="larpe/ fewwow S ong 1999 X MLSchema™
SOAP-ENViencoding Stybe="hirpx |".l'1-l.'Mml-:«.lnlmup.urg.l'tlupu"rmv
amleSOAP-ENY =" lpe/ [schemas smboap.org soap/ civelope /=
CROAP-ENV:Bady >
‘ Pl wilin gl ="l fewwsoapl
<e-gensym xsiiype= "xadkint " = X< - pensym =
< fmamespl:2e>
< [SOAP: ENY Boady>

Lcam, Tenmpe "

AT A, . 0 |

A WED WA BAw AW

HTT/ LY 200 ORK

Dhanes Tue, 17 Jidl 300 G248 GMT

Sorven Apachey 13,12 Bon-S5LSLAS (Unix) PHP/4.04p0
SOAMSever SOAP: Lite) Ped /0,50

Contenl-Longihe 549

Conneciion choue

Contenl-Type text xml

<Fxml version="1.0" encoding =" L TF-8"¥F>
CHOIARP-EM -rrhrvr!|.|r||rrukl|i="I|ll|l=_|"_|'www.w.!.|n-.l'lm.l'xlll."\-rlu.-nm.-imlll.r"'
smlrSAP Ca®lwipey/ fechemacxmbsosporg soap encoding /™
-|.||1||n.::u.ll:"lnllp.-.l'_nl wowrw,wiongd 1999 CMILSclema™
SOAP-ENYiencodingiyle="hirp /schemas. amlsonp.org/soap/ encoding ™
sl SCEA P '-'\"|-'="'IIIIF."-'ulrnml—\nlluu|h=lr|:|'wu{!.l'nnrh.qlr.""i-
ROAPENY:Body >
<oamespl: R Respome smbnsasaneespl =" higp: /S wew soaplite.com Temperaium™ >
Ss-germymd asitype="nullloar" =0 GRS LGHGEET < o genmmi >
= mamespliR2c Response>
< SO AP ENY By
</ SOAP-ENYI Envelope>
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Presentation Layer

[ »
i.-... [ O T
| B vwr/ bimy perl

L]

wim SOAT: Lideg

prnt SOAP=Lie
=2 mervice] hirpcf f wewwoamet ode et sl S S1eckOnsoteService, wedll)
== ger(Juste{ WTAR )
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Questions?
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4]

TCP/IP protocol suite

@ Gateway model and architecture

@ IPv4 and IPv6

& TCP

@ Application layer protocols

& Developments in presentation layer
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