China=pupscom

9.1
IP 9-1 IP
9-1 daemon
Unix daemon
daemon
[Perlman 1992] 10
RIP Routing Information Protocol
IP
9-1 IP
30 ICMP
9.5 route
net st at
route netstat
) | /ﬂ
\ / S UDP TCP
I'"“,““',"““/"/ ______________________ l
\ 1 /
[ TS VT

Y‘ I! ,/ //

\‘ ,/ , //;%/Q

AR ¥ P
ii// 7 14 %ﬁfﬁﬁﬁ¥&” ]

. . P A )

91 IP



TCP/IP 1

Chinaspupecom

9.2

3.3 IP
1
2)
3)

9.2.1

svr4

/ et c/ net wor ks

svr4 % netstat -rn
Routing tables

- net st at

-n net st at

Destination Gateway Flags Refcnt Use Interface

140.252.13.65 140.252.13.35 UGH 0
127.0.0.1 127.0.0.1 UH 1
default 140.252.13.33 UG 0
140.252.13.32 140.252.13.34 4] 4

1 140.252.13.65 slip
140.252.13.35 bsdi

bsdi

O C

3-3

140.252.13.65

0 emd0
0 1lo0

0 emd0
25043 emd0

slip SLIP bsdi

flag

1P
3-4
1P
140.252.13.35
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G H G
H net st at
H 0 IP
net st at
Refcnt Reference count
TCP svrd slip Telnet
1 Telnet 2
“ use”
pi ng 5 5 interface
2 2.7 100 G
127.0.0.1
G IP
3
140.252.13.33 sun
svr4 Internet sun SLIP
uG
sun
IP
Host Requirements RFC IP
Solaris 2.2
H 140.252.13.32
0 5 0 3-11
G 1P
net st at 140.252.13.32
140.252.13.33
Oxffffffe0 3.7
1) TCP/IP

2)

3) Internet
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4)
slip bsdi

IP svr4
1) sun 140.252.13.33

slip local host

140.252.13.32 emdO
2) slip 140.252.13.65
IP 140.252.13.65
140.252.13.65 end0
3) Internet aw. com 192.207.117.2
140.252.13.33 enmdO

4)

IP IP
ftp svr4
ftp 140.252.13.34
ftp local host
ftp 127.0.0.1

140.252.13.32 IP
2-4 IP IP
IP
IP
IP
9.2.2
ifconfig
H
route svr4
route add default sun 1
route add slip bsdi 1
3 default slip 4
(metric) route 0 G

0 G
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rout e 44BSD BSD/386
/ etc/ netstart SVR4
/etclinet/rc.inet Solaris 2.x /etc/rc2.d/ S69i net
SunOS 4.1.x /etc/rc. | ocal AlIX 3.2.2 [etc/rc. net

/[ etc/defaul trouter

10
9.6
9.2.3
sun SLIP
Internet
sun % netstat -rn
Routing tables
Destination Gateway Flags Refent Use Interface
140.252.13.65 140.252.13.35 UGH 0 171 le0
127.0.0.1 127.0.0.1 UH 1 766 100
140.252.1.183 140.252.1.29 UH 0 0 sl0
default 140.252.1.183 3]¢] 1 2955 sl0
140.252.13.32 140.252.13.33 U 8 99551 le0
svr4 bsdi slip
3 ( G H )
SLIP ifconfig

sun % i fconfig slO
sl 0: flags=1051<UP, PO NTOPO NT, RUNNI NG
inet 140.252.1.29 --> 140.252.1.183 netmask ffffffooO

( net b),
IP (140.252.1.29)( , het st at
P )
( G H )
(140.252.1.183 SLIP ) SLIP
IP (140.252.1.29)
net st at 3 4 ( sl 0) SLIP

9.2.4
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ICMP
9.3 ICMP
IP ICMP“ ”
ICMP 6-10
sun SLIP SLIP sun
BSD
4.4BSD
sun net st at SLIP
SLIP SLIP
SLIP sun
sun
ICMP
svr4 pi ng SLIP

svr4 % ping gemini
ICMP Host Unreachable from gateway sun (140.252.13.33)
ICMP Host Unreachable from gateway sun (140.252.13.33)

°?

bsdi tcpdump 9-2
1 0.0 svr4 > gemini: icmp: echo request
2 0.00 (0.00) sun > svr4: icmp: host gemini unreachable
3 0.99 (0.99) svr4 > gemini:'icmp: echo request
4 0.99 (0.00) sun > svr4: icmp: host gemini unreachable
9-2 pi ng ICMP
sun gem ni
SLIP Internet ping Internet IP

Internet

sun % ping 192.82.148.1

PING 192.82.148.1: 56 data bytes IP Internet
ICMP Host Unreachable from gateway enss142.UT.westnet.net (192.31.39.21)
for icmp from sun (140.252.1.29) to 192.82.148.1

8-5 IP 6
NSFNET 6
NSFNET Internet

[Ford, Rekhter, and Braun 1993] top-level routing domain
Internet Internet
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5 NSFNET Commercial Internet Exchange:
CIX NASA NASA Science Internet: NSI SprintLink IP
EBONE
94
IP
i pforwardi ng
E BSD/386 SVR4 0
SunOS 4.1.x -1 0
1 1
Solaris 2.x 0 1 2
4.2BSD
9.5 ICMP
IP ICMP
IP 9-3
ICMP 7-6
1) IP R1 R1
2) R1 R2
R2 R1
LAN
3)R1 ICMP R2 R1
1)IP ;
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A L -
' Ll 1P !
R1 | R2
|
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v
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9-3 R1 R2
ICMP
TCP/IP
R1 R2 LAN
9.5.1
ICMP
ai x,solaris gemni gateway netb
150 10 gat eway
Internet
140.252.1
SLIP ARP 4.6
140.252.1 sun 140.252.1.29
netb ARP
SLIP
netb 140.252.13
ICMP
sol aris pi ng bsdi (140.252.13.35)
ARP
gat eway pi ng
solaris % netstat -rn
Routing Table:
Destination Gateway Flags Ref Use Interface
127.0.0.1 127.0.0.1 UH o 848 100
140.252.1.0 140.252.1.32 U 3 15042 1le0
224.0.0.0 140.252.1.32 U 3 0 1le0
default 140.252.1.4 uG 0 5747
224.0.0.0 IP 12 pi ng -V

ICMP

solaris % ping -sv bsdi

PING bsdi: 56 data bytes

ICMP Host redirect from gateway gateway (140.252.1.4)

to netb (140.252.1.183) for bsdi (140.252.13.35)

64 bytes from bsdi (140.252.13.35): icmp_seq=0. time=383. ms
64 bytes from bsdi (140.252.13.35): icmp_seq=1. time=364. ms
64 bytes from bsdi (140.252.13.35): icmp_seq=2. time=353. ms
-9

—--—--bsdi PING Statistics———-

4 packets transmitted, 3 packets received, 25% packet loss
round-trip (ms) min/avg/max = 353/366/383

pi ng gat eway
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ICMP bsdi
solaris % netstat -rn
Routing Table:

Destination Gateway Flags Ref Use Interface
127.0.0.1 127.0.0.1 UH 0 848 100
140.252.13.35 140.252.1.183 UGHD 0 2
140.252.1.0 140.252.1.32 U 3 15045 1le0
224.0.0.0 140.252.1.32 U 3 0 1le0
default 140.252.1.4 UG 0 5749

D ICMP G
gateway(net b H
bsdi
svr4 ICMP
slip bsdi, svr4
slip sun ICMP
ICMP
140.252.13
9.5.2
ICMP 9-4
0 78 15 16 31
®) (0-3) —T_
8
IP —L
/ P ¥ 1P 8 /
9-4 ICMP
9-5
ICMP P
(1) IP ICMP 0
1
IP (2 2
IP IP 3
(3) P ICMP 4~7 05 1CMP
ICMP

9-1
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TCP/IP 1
4.4BSD ICMP

1

2) ICMP

3

4)

i p_sendredirects E
BSD SunOS4.1.x Solaris2.x AlIX 3.2.2
SVR4
4.4BSD ICMP

1)

2)

3

4)

1 3
9-5
9.6 ICMP
ICMP
RFC 1256 [Deering 1991] ICMP ICMP
9-6 ICMP 9-7
32 bit 2
0 78 15 16 31
(10) )
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9-7 ICMP
IP P
32 bit P
0x80000000
9.6.1
450 600 30
0
9.6.2
10
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ICMP
Solaris 2.x in.rdisc
9.7
IP TCP IP
5 bit IP
IP
IP
ICMP
9.1 ICMP
9.2 9.4 svré
9.3 4.2BSD 4.3BSD
0 (140.1.0.0
4.2BSD
4.2BSD
9.4 140.1

9.5

IP 140.1.255.255

RFC IP

ICMP

route

ICMP

slip 140.252.13.65

1401 4.2BSD
1 140.1.255.255

140.1.255.255 IP

ARP arp
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