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IP IP
IP
IP
Ver‘ IHL ‘ TOS Total Length
Identification FIgH Frgmnt Offset
TTL ‘ Protocol Header Checksum
Source IP Address
Destination IP Address
Options
~—— 4octets ———~
32 Options 20
IP
Ver 4(Version4) Version6
Version4
IHL(InternetHeaderLength) 4 1
TOS(Type of Service)
Total Length  IP
Identification IP
IP
Flg(Flag) Frgmnt Offset
Fragment Offset 8
TTL(Time To Live) 1 1 64
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ICMP(Internet Control Message Protocol

(checksum)
TTI 0
IP
ICMP(Internet Control Message Protocol
IP
IP
Windows MS-DOS netstat —s
ICMP Windows
ICMP Ping
ICMP(Internet Control Message Protocol
IP
TTL
ping
Ping

ping

[9:27am]shonan~(@_@)ping altavista.digital.com
PING altavista.digital.com (204.123.2.66): 56 data bytes
64 bytes from 204.123.2.66 icmp_seq=0 time=224 ms
64 bytes from 204.123.2.66 icmp_seq=1 time=223 ms
64 bytes from 204.123.2.66 icmp_seq=2 time=225 ms
64 bytes from 204.123.2.66 icmp_seq=3 time=229 ms
C

----altavista.digital.com PING Statistics---

4 packets transmitted, 4 packets received, 0% packet loss
round-trip (ms) min/avg/max = 223/225/229
[9:27am]shonan~(-_-)

ping

— Echo Request
e TTL 255

« ID
. TTL

* ICMP Echo Request Echo Reply

Echo Reply

Ping
Echo Reply ICMP
sequence

altavista

IP ICMP

0% /7 (ms) 223/225/229

MS-DOS
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Altavista(DEC) 100ms

Ping ICMP  Echo request Echo reply

Traceroute
ICMP

ISP
ICMP
Van Jacobson
ICMP

traceroute traceroute

[9:27am]shonan~(-_-)traceroute altavista.digital.com

.
traceroute to altavista.digital.com (204.123.2.69), 30 hops max, 40 byte packets 30000 U D P
1 cisco-sfc.sfc.wide.ad.jp (133.4.29.3) 60 ms 92 ms 10 ms
2 jp-gate.wide.ad.jp (133.4.11.1) 2ms 3 ms 2ms L4 TTL

3 jp-entry.wide.ad.jp (133.4.1.2) 3ms 3ms 4ms
4 us-entry.wide.ad.jp ( 133.4.43.2) 138 ms 142 ms 131 ms

* TTL=0 ICMP Time
5 borderl-serial2-1.SanFrancisco.mci.net (204.70.32.13) 222 ms 220 ms 230 m
s _ ‘ Exceeded
6 borderx1-fddi0-0.SanFrancisco.mci.net (204.70.2.164) 232 ms 236 ms 239 ms
7 barrnet.SanFrancisco.mci.net (204.70.158.102) 222 ms 227 ms 226 ms . H H
8 paloalto-brl.bbnplanet.net (131.119.0.193) 221 ms 224 ms 231 ms ICMP DeStInatlon Port UnreaChable

9 decwrl.bbnplanet.net (4.0.1.58) 225 ms 223 ms 225 ms
10 digital-gw1.pa-x.dec.com (204.123.0.241) 227 ms 224 ms 222 ms
11 altavista.digital.com (204.123.2.69) 223 ms 224 ms 227 ms

TTL 100 200 255

ICMP
TTL 1 1
TTL 2 2 3

ICMP TTL

Traceroute

100ms 200ms 100ms

unix traceroute Windows trace t MS-DOS
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Routing
Routing tables
Destination Gateway Flags RefcntUse Interface
127.00.1 127.0.0.1 UH 1 10055 100
13312302 1334271 UGH 0 67 le0
13341050 1334316 UG 0 0 le1
1334.27.0 133.4.27.4 U 19 59513 le0
133.4.29.0 133.4.29.8 U 4 141350  nfo
133.4.30.0 133.4.29.2 UG 6 8178 nfo
1334.31.0 133.4.31.9 U 12 81608 lel
133.4.34.0 133.4.29.1 UG 2 806038  nfo
133.4.42.0 133.4.29.5 UG 1 4605 nfo
133.4.46.0 133.4.29.6 UG 2 129764  nfo
133.4.68.0 133.4.29.1 UG 0 0 nf0
13346832  1334.29.1 UG 0 0 nfo
13346864  1334.29.1 UG 0 0 nf0
224.0.0.0 133.4.27.4 U 0 2964152 le0
default 133.4.29.3 UG 18 1854553 nf0
unix Windows rout —a
Destination  Gateway
Interface (
FDDI )
default 0.0.0.0 IP
IP

¢ Connection Oriented
« Virtual Circuit

« Connection Less
« Data Gram

IP
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TCP
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http:
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ownd=1 1:513(512)ackl, win4096
. - —
acks13, wing192_ _ — — ——
cwnd=2 T 213:1025(512)ackl, win4096
. TCP 1025:1537(512)ackl, win4096
- (cwnd) ack1025, wing192 . — — ———|
. cwnd=3 <~ T1537:2049(512)ackL, win4096
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« ACK
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TCP
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ACK
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ATM
TCP

TCP or postTCP?
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— TCP-Vegas
— etc.

TCP IP

( 80 web

26

25



TCP

ATM
3
ATM

ATM

IP

TTL 1
CSR
IP
( v4 V6
web
Dave Clark
INET

27

ATM

ATM

ATM



