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6.3 ICMP
ICMP 35
ICMP RARP IP
BOOTP 16 ICMP
6-4
0 78 15 16 31
(17 18 (0)
12
32
6-4 ICMP
ICMP
icmpaddrmask ICMP
140.252.13.63 140.252.13.32 3-12

sun %i cmpaddr mask 140.252.13.63

received mask = ffffffeO, from 140.252.13. 33
ffffffe0, from 140.252.13. 35 bsdi
ffff0000, from 140.252.13.34svr4

received mask

recei ved mask

svr4 svr4
SVR4 B

svr4 %i fconfig emdO
emd0: flags=23<UP, BROADCAST, NOTRAI LERS>
inet 140.252.13.34 netmask ffffffeO broadcast 140.252.13.63

SVR4 ICMP

t cpdunp bsdi 6-5 -e
1 0.0 8:0:20:3:£6:42 ff:ff:ff:ff:ff:£f ip 60:

sun > 140.252.13.63: icmp: address mask request
2 0.00 (0.00) 0:0:c0:6£:2d:40 ff:ff:ff:£f:£f:£f ip 46:

bsdi > sun: icmp: address mask is Oxffffffel
3 0.01 (0.01) 0:0:c0:c2:9b:26 8:0:20:3:£6:42 ip 60:

svrd > sun: icmp: address mask is Oxffff0000

6-5 ICMP

sun ICMP
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2-4
bsdi svr4
1P 0.0.0.0
BSD/386
RFC
E
IP

sun % i cmpaddr mask sun

received mask= ff000000, from 140.252.13.33

sun % i cmpaddr mask | ocal host

received mask= ff000000, from 127.0.0.1

A 127.0.0.1

2-4 IP 140.252.12.33
ICMP
6.4 ICMP

ICMP

Coordinated Universal Time, UTC
uTC ICMP
Unix rdate
ICMP 6-6
0 78 15 16 31
(13 19 (0) ‘

‘20
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6.4.1

i cnpti me ICMP

sun % icmptime bsdi

orig = 83573336, recv = 83573330, xmit = 83573330, rtt = 2 ms
difference = -6 ms
sun % icmptime bsdi
orig = 83577987, recv = 83577980, xmit = 83577980, rtt = 2 ms
difference = -7 ms
ICMP orig recv
xmt
rtt
di fference 6-7
| L
| -+ [ 4I+
[ o)
1‘ RTT —
6-7 icnptine
RTT RTT
di fference RTT bsdi sun 7ms 8ms
uTC 86 400 000
(24x 60x 60x 1000) 4:00 utc 7
82 800000 2300
bsdi
0 0.94 10ms B
svr4 SVR4 0

sun % icmptime svrd

orig = 83588210, recv = 83588000, xmit = 83588000, rtt = 4 ms
difference = -210 ms
sun % icmptime svr4
orig = 83591547, recv = 83591000, xmit = 83591000, rtt = 4 ms

difference = -547 ms

SVR4 ICMP

140.252.1
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sun 3.7 75

sun % icmptime gemini

orig = 83601883, recv = 83598140, xmit = 83598140, rtt = 247 ms
difference = -3743 ms
sun % icmptime aix
orig = 83606768, recv = 83532183, xmit = 83532183, rtt = 253 ms
difference = -74585 ms
gat eway Cisco
UTC 32 hit

sun % icmptime gateway
orig = 83620811, recv = <4871036>, xmit

<4871036>, rtt = 220 ms

sun % icmptime gateway
orig = 83641007, recv = <4891232>, xmit = <4891232>, rtt = 213 ms

uTcC

sun — NTP

stratum 1 NTP

sun % icmptime clock.llnl.gov
orig = 83662791, recv = 83662919, xmit
difference = 128 ms

83662919, rtt = 359 ms

sun % icmptime clock.llanl.gov

orig = 83670425, recv = 83670559, xmit = 83670559, rtt = 345 ms
difference = 134 ms
di fference RTT sun 385 515ms
6.4.2
1) 1.12
ASCII t el net
sun % telnet bsdi daytime
Trying 140.252.13.35
Connected to bsdi.
Escape character is *"]’. Telnet
Wed Feb 3 16:38:33 1993
Connection closed by foreign host. Telnet
32bit UTC 1900 1 1
rdate
TCP
2) NTP RFC 1305 [Mills
1992] LAN WAN
RFC

3) OSF DCE DTS
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[Rosenberg, Kenney and Fisher 1992]
4) Unix ti med(8)
NTP DTS tined
6.5 ICMP
ICMP e
ICMP ICMP
ICMP UDP 11
UDP UDP
UDP ICMP TFTP TFTP
15
TFTP UDP 69 TFTP
connect 8888
bsdi % tftp
tftp> connect svr4d 8888
tftp> get temp.foo
Transfer timed out. 25
tftp> quit
connect get get
UDP svrd 8888 tepdump
6-8
1 0.0 arp who-has svr4 tell bsdi
2 0.002050 (0.0020) arp reply svr4 is-at 0:0:c0:c2:9b:26
3 0.002723 (0.0007) bsdi.2924 > svr4.8888: udp 20
4 0.006399 (0.0037) svr4 > bsdi: icmp: svr4 udp port 8888 unreachable
5 5.000776 (4.9944) bsdi.2924 > svr4.8888: udp 20
6 5.004304 (0.0035) svrd > bsdi: icmp: svr4 udp port 8888 unreachable
7 10.000887 (4.9966) bsdi.2924 > svr4.8888: udp 20
8 10.004416 (0.0035) svr4 > bsdi: icmp: svr4 udp port 8888 unreachable
9 15.001014 (4.9966) bsdi.2924 > svr4.8888: udp 20
10 15.004574 (0.0036) svrd4 > bsdi: icmp: svr4 udp port 8888 unreachable
11 20.001177 (4.9966) bsdi.2924 > svr4.8888: udp 20
12 20.004759 (0.0036) svr4 > bsdi: icmp: svr4 udp port 8888 unreachable
6-8 TFTP ICMP
UDP svr4 ARP 1
ARP 2 UDP 3 t cpdunp ARP
P
ICMP 4 TFTP
ICMP 5 uDP 5
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ICMP 20 UDP
2924 8888
UDP 20 UDP 20
TFTP 2 9 temp. foo 9
netascii TFTP 15-1
e ICMP
70 6-9
la |
r P >
I‘i ICMP —————|
|<— ICMP —>|
IP ICMP IP ubP
14 20 8 20 8
6-9 “ UDP ICMP
ICMP ICMP 6-3
IP IP 8
IP 8 UDP 11-2
UDP
8888 ICMP ICMP
2924 TFTP
IP IP
ICMP 8 UDP TCP
17-2 TCP 8
ICMP 6-10
0 78 15 16 31
3 (0-15) T
8
( 0 _L
( P Y+ P 8 /
6-10 ICMP
6-3 16 ICMP 0 15 ICMP
3 6-10 ICMP 32 bit 0
4 ¢ " MTU 2.9
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MTU 32 bit 16 hit 1.6
ICMP 8 -
i Solaris2.2 ip_icnp_return_
dat a_byt es o c
tcp du np
tcpdurp 611
bsdi.2924 +ora.5888
0.0 arp who-has syrgq i bsdi
arp & svrd is-at 0:0:c0:c2:9b:26
0.002050 (0.0020
600293 (.6607 <-~————i;i;;;:————————
ICMP: svrd udp il 8888 AR 5B
0.006399 (0.0037)
{ /
5.000776 (4.9944) S
ICMP: svr4 udp a1 8888 ik
5.004304 (0.0035)
{ /
10.000887 (4.9966) o "
JCMP: svr4 udp w1 8888 b
10.004416 (0.0035)
{ /
15.001014 (4.9966) .
1CMP: svr4 udp 7R 8888 FNape
15.004574 (0.0036)
{ /
20.001177 (4.9966) -
20.004759 (0.0036)
6-11 TETP
tc p du np 6.5
y
UDP TCP
ICMP TFTP
BSb (socket) ICMP UDP
connect BSD TFTP
connect oMp
TFTP

5 » TCP
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TFTP RFC
Solaris 2.2 AlIX 3.2.2
0 5 15 35 21
ICMP UDP 3.5ms 7
Ping
6.6 ICMP 4.4BSD
ICMP
ICMP 6-12 6-3 4.4BSD
ICMP
0 0
3
0
1
2
3
4 DF
5
6
7
8
9
10
11 TOS
12 TOS
13
14
15
4 0 (quench) TCP UbP
5
0
1
2
3
8 0
9 0
10 0
11
0 0
1 0
12
0 1P
1
13 0
14 0
15 0
16 0
17 0
18 0

6-12 4.4BSD ICMP
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" ICMP
ICMP
Unix TCP
6.7
Internet 6-3
ICMP
ICMP _
ICMP
ICMP ICMP ICMP
P 8 ICMP
TCP UDP 8
t cpdunp
6.1 6.2 5 ICMP
UDP
6.2 RFC [Braden 1989a] ICMP “ now "
6.3 RFC 1349 [Almquist 1992] IP 3-2 ICMP
6.4 net st at ICMP
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