1999.5.12

IP

»

»

(IS: intermediate system)

(ES: end system)
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IS ES

ES: End System

Ethernet

IS: Intermediate System

=

ES: End System
FDDI
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= Connectionless
»
» best effort
» e.g. IP (Internet Protocol), XNS

= Connection Oriented

»

»

» eg. X.25
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»

»

»

»

MTU (Maximum Transmission Unit)
« fragmentation / reassemble
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»
»
»

»

» N(a) - N(b)
* N(a-DL(a) DL(b) - N(b)
» ARP (Address Resolution Protocol)
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IP

= |Pv4: Internet Protocol (version 4)
= TCP/IP

]
» connectionless (1P datagram)
» 4 octet address space with its own structure
» unicast / multicast / broadcast / anycast
» IP+ICMP+ ARP +
» reassembleis done only at the end system
» fragmentation is done based on MTU
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Router

Router E
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IP

|
|
»
»
|
»
= 1.0.0.0 223.255.255.255




IP

163 221

74

127

OxA3 OxDD

Ox4A

Ox7F

163. 221. 74. 127/ 24
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»

»

»

IP

al 1
(broadcast)

163.221.74.255
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IP

» 224.0.0.0 240.255.255.255

»
Copyright ©1999, Suguru Y amaguchi, All right reserved
IPv4 header
0 4 8 16 31
Type of
ver. | ML 1 sonvice Total Length (in Octet)
Identification Flags Fragment Offset
Time to Live Protocol Header Checksum

Source Address

Destination Address
h____________________________________________________________________

Option (if any)
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IPv4 Header

= Vesion = Source Address
= Internet Header Length = Destination Address
= Type Of Service = |Poptions
= Tota Length
= |dentification
= Flags
= Fragment Offset
= Time To Live
= Protocol
= Header Checksum
IP Header

= Vesion = [HL

» » Internet Header Length

» 32bit word
»  (IPv4) (word )

» IP

Copyright ©1999, Suguru Y amaguchi, All right reserved




Type Of Service

|

»

» |P
|

|Precedence|D|T|R| |
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Type of Service

= Precedence

»

»

»
|

»

» D: low Delay

» T: high Throughput
» R: high Reliability
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»

»

Type of Service
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= P

Total Length
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Time To Live

|

» IP

»

»
|

»

»

» (ICMP Time Exceeded)

Fragmentation & Reassemble

! MTU

»

» Ethernet 1500
= IP

»

» 64K byte (Total Length Field )
! MTU

» fragmentation

»
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Fragmentation & Reassemble

|
» reassemble
» reassemble
»
Fragmentation & Reassemble
] Flag
» 0, DF, MF

» DF: Don’'t Fragment

« MTU IP
» MF: More Fragment

fragment

fragment
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Fragmentation & Reassemble

= Fragment Offset (13bit)

»

» MF Fragment Offset Reassemble

Copyright ©1999, Suguru Y amaguchi, All right reserved

Fragmentation & Reassemble

MTU=500

MTU=1500

2000
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Fragmentation & Reassemble

= HostA = fragment
» H+1480: MF=1, FO=0 IP
» H+520: MF=0, FO=1480

= Gateway 1 »
» H+480: MF=1, FO=0 » NFS

» H+480: MF=1, FO=480
» H+480: MF=1, FO=960
» H+40: MF=1, FO=1440
» H+480: MF=1, FO=1480
» H+40: MF=0, FO=1960
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= Protocol
»
» multiplexing/de-multiplexing
» TCP(6), UDP (17)

»
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IP

= [P IP
= Protocol
» |Pover IP
. (tunneling)
» |Psec/ VPN (Virtua Private Network)
» |P Multicasting
» (Mbone, 6bone)
Network Byte Order
= [P
= RFC791
|
»
= Big-Endian

» MSB

»
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Checksum

= 16bit 1's complement arithmetic

» checksum alo

»

»

» 1
- checksum
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(address resolution)

1999.5.12
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Address Resolution

»

»
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»

»

»

»
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»

»
»
« well-known
¢ broadcast (
»
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» ARP (Address Resolution Protocol)
»
¢ Dynamic Binding

»
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ARP

» RFC826 ARP
» Broadcast Channel

»

= RFC826

|

|

X
[l
« Ethernet(A)? >
08:ac:fe:90:43:88
(1)

n ARP

Copyright ©1999, Suguru Y amaguchi, All right reserved

20



» Ethernet Meltdown....

»

»
»

»

(2)
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UNIX

» arp
» ARP

»

ARP
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