18.1

TCP

18.2

“1

18

TCP

svr4 % telmet bsdi discard
Trying 140.252.13.35
Connected to bsdi.

Escape character is '"]’.

telnet> quit
Connection closed.

t el net

TCP

18.2.1 tcpdunp

18-1

1

0.

0

.002402

.007224

.155441

.156747
.158144

.180662

7 TCP
TCP

Chinapupscom

TCP

TCP
UDP 11 UDP
svrd
Ctrl Telnet
(discard) 1.12 bsdi
TCP t cpdunp
svr4.1037 > bsdi.discard: S 1415531521:1415531521(0)

(0.0024) bsdi
(0.0048) svrd
(4.1482) svré
(0.0013) bsdi
(0.0014) bsdi
(0.0225) svrd
18-1 TCP
TCP

win 4096 <mss 1024>

.discard > svr4.1037: S 1823083521:1823083521(0)
ack 1415531522 win 4096
<mss 1024>

.1037 > bsdi.discard: . ack 1823083522 win 4096

.1037 > bsdi.discard: F 1415531522:1415531522(0)
ack 1823083522 win 4096

.discard > svr4.1037: . ack 1415531523 win 4096

.discard > svr4.1037: F 1823083522:1823083522(0)
ack 1415531523 win 4096

.1037 > bsdi.discard: . ack 1823083523 win 4096

t cpdunp
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18 TCP
>
TCP 17-2 6 4 18-2
3
s SYN
F FIN
R RST
3 PSH
. 0
18-2 tcpdunp TCP
S F 13 .H
P TCP ——ACK  URG——t cpdunp
18-2 4
RFC 1025 [Postel 1987], “ TCP and | P Bake Off” Kamikaze ©
1 SYN,URG,PSH,FIN 1
nastygram, (lamp test segment)
1 1415531521:1415531521(0) 1415531521
0 tcpdunp
0
1
SYN FIN RST 1 18-1 1 2 4 6
2 ack 1415531522
1
win 4096
4096 20.4 TCP
18-1 <mss 1024
TCP 11.5 18.4
18.10 TCP
18.2.2
18-3 6-11
tcpdump
SYN S
18.2.3
18-3 TCP TCP

© Kamikaze
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TCP/IP 1
1 SYN
ISN 1415531521 SYN 1
2) SYN 2
ISN 1 SYN SYN
3) ISN 1 SYN
three-way handshake
svr4.1037 bsdi.discard
0.0 1 SYN 1415531521:1415531521 )
T e mea0
1823033521:1823083521(0)
0.002402 (0.0024) W
0.007224 (0.0048) 3 %’
/ /
FIN ' :
4155441 (4.1482) 4 %
ack 1415531523
4.156747 (0.0013
00013) M
4158144 (0.0014)
4.180662 (0.0225) 7 %
18-3
SYN active open SYN
passive open 18.8
SYN
ISN  RFC 793 [Postel 1981c] ISN
4ms 1
? 4.4BSD
1 Host Requirements RFC
0.5 64000
8ms 1 4ms 1
64000
3 4 4.1 TCP telnet

SYN
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18 TCP
18.2.4
4 TCP hal f-
close TCP
FIN
FIN
FIN
FIN TCP FIN
TCP
18-3 18.5
FIN FIN
18.9
18-3 4 Telnet quit
TCP FIN
FIN
ACK
5  SYN FIN =]
TCP - EOF
FINfJack
‘//,,_
TCP W A
FIN 6
1 7
18-4
18-4
FIN
FIN ACK TCP
SYN
FIN
“ quit” 18-4
14.4
daytime
18.2.5 t cpdunp
t cpdunp SYN
18-1 -S 18-1 t cpdunp 18-5
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TCP/IP 1
1 0.0 svr4.1037 > bsdi.discard: S 1415531521:1415531521(0)
win 4096 <mss 1024>
2 0.002402 (0.0024) bsdi.discard > svr4.1037: S 1823083521:1823083521(0)
ack 1415531522
win 4096 <mss 1024>
3 0.007224 (0.0048) svr4.1037 > bsdi.discard: . ack 1 win 4096
4 4.155441 (4.1482) svr4.1037 > bsdi.discard: F 1:1(0) ack 1 win 4096
5 4.156747 (0.0013) bsdi.discard > svr4.1037: . ack 2 win 4096
6 4.158144 (0.0014) bsdi.discard > svr4.1037: F 1:1(0) ack 2 win 4096
7 4.180662 (0.0225) svr4.1037 > bsdi.discard: . ack 2 win 4096
185 t cpdunp
18.3
t el net 18-6 t cpdunp
1 0.0 bsdi.1024 > svrd.discard: S 291008001:291008001(0)
win 4096 <mss 1024>
[tos 0x10]

2 5.814797 ( 5.8148) bsdi.1024 > svrd.discard: S 291008001:291008001(0)
win 4096 <mss 1024>

[tos 0x10]

3 29.815436 (24.0006) bsdi.1024 > svrd.discard: S 291008001:291008001(0)
win 4096 <mss 1024>

[tos 0x10]
18-6 t cpdunp
SYN 2 SYN
1 5.8 3 2 24
38 291 008 001
38x 60x 64000x 2
1 05 64 000
TCP 1024
18-6 SYN

t el net

bsdi % date ; telnet svrd discard ; date
Thu Sep 24 16:24:11 MST 1992

Trying 140.252.13.34... ]
telnet: Unable to connect to remote host: Connection timed out

Thu Sep 24 16:25:27 MST 1992
76 75
21.4 3 16:25:29 3 48
75

18.3.1

18-6 5.8 6
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18 TCP
24 5,59 ~5.93
24.00
BSD TCP 500 ms 500 ms
TCP telnet 6 12
tick 55 -6 18-7
12 0~500 ms
1 500ms 1 1 500 ms
“ " TCP 500 ms
11 x 500msg =55 _
11 10 9 8 7 6 5 4 3 2 1 0
| | | | | | | { [ | | | |
| | I | ] [ [ i I I [ I [
- - *
TCP 6 (12 500 TCP
) 24
18-7 TCP 500 ms
0 6 18-7 24
48 24 TCP 500 ms
18.3.2
18-6 [ tos0x10] IP TOS
3-2 BSD/386 Telnet
18.4
MSS TCP
MSS MSS 1024 IP 40
20 TCP 20 IP
MSS MSS SYN
MSS MSS 536 20
IP 20 TCP 576 IP )
MSS 24-3
24-4 IP TCP
TCP SYN
MSS MTU
IP TCP MSS 1460 |IEEE 802.3
2.2 MSS 1452
BSD/386 SVR4 MSS 1024 BSD
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MSS 512

1024 MSS
IP

536
MSS
MTU

sun

sun

1 0.0

2 0.10 (0.00)

3 0.10 (0.00)

256 2
MSS 1460
18.5 TCP

TCP

Sun0S4.1.3 Solaris2.2 AIX 3.2.2

slip

MSS 1460 [Mogul 1993]
“ (nonlocal)” MSS 536
IP
IP
E E-1
MSS MTU
slip MTU 296 SLIP bsdi
MTU=1500 MTU=1500
slip SLIP bsdi sun
MTU=296 MTU=296
. SYN <mss 1460>
SYN <mss 256> o
18-8 sun slip TCP MSS
TCP t cpdunp

1460 MSS
TCP
18-8
18-9

sun.1093 > slip.discard: S 517312000:517312000(0)

<mss 1460>

slip.discard > sun.1093: S 509556225:509556225 (0)

ack 517312001 <mss 256>

sun.1093 > slip.discard: . ack 1
18-9 tcpdunp sun slip
sun 256 MSS
slip MTU 296 sun
256
MSS
576 MTU
536 MSS 296 MTU
MTU 24.2
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FIN
FIN ”
close shutdown 2 1 API
close
18-10
- \HN_
18-4 FIN shutdown N o
FIN ACK FINfJack
18-4 HE “ write
« 4//
ACK read dataffack
19
FIN « close
« 4’//
EOF
FIN —— Wk
FIN
18-10 TCP
Unix rsh(l)
sun % rsh bsdi sort < datafile
bsdi sort rsh datafile rsh
TCP rsh
datafile TCP TCP
18-11 TCP
sun bsdi
datafile M~ _ TCP
rs\h\/ sort
<———"//
18-11 rsh bsdi sort < datafile
bsdi rshd sort TCP
14 [Stevens 1990] Unix TCP
TCP
sort TCP
rsh sort datafile rsh
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1

TCP/IP

TCP

sort

TCP

rsh

TCP

TCP

TCP

18.6 TCP

12

18

TCP

§
)

2MSL

:ACK

——

TCP

TCP

18-12 TCP
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18 TCP
ESTABLISH-
ED
LISTEN (
ESTABLISHED st sy |
ESTABLISHED SYN_RCVD
"//s’\@&a,dﬂﬂ//
ESTABLISHED
ack K-
4 \Hn ESTABLISHED
CLOSE_WAIT LAST_ACK {
“ ” FIN_WAIT_1 FINM
\ CLOSE_WAIT (
11
CLOSED, LISTEN, SYN_SENT o WA g e ]
i FINN LAST_ACK
net st at ME WA e |
net st at
%-
RFC 793 CLOSED
CLOSED
18-13 TCP
LISTEN SYN_SENT
TCP
SYN_RCVD LISTEN SYN_SENT
SYN_RCVD LISTEN
LISTEN SYN ACK SYN SYN_RCVD
RST ACK LISTEN
18-13 TCP
18-3
18-13
18-12 18-13
18.6.1 2MSL
TIME_WAIT 2MSL TCP
MSL Maximum Segment Lifetime
TCP IP IP
TTL
RFC 793 [Postel 1981c] MSL 2 30 1
2
8 1P TTL
MSL TCP
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TCP/IP 1
ACK TIME_WAIT 2 MSL TCP
ACK ACK FIN
2MSL TCP 2MSL
1P 1P 2MSL
TCP 2MSL
AP AP
SO_REUSEADDR 2MSL
TCP 2MSL
2MSL 2MSL
(socket pair)
incarnation
instance
18-13 TIME_WAIT
TIME_WAIT
2MSL
1~4
sock
sun % sock -v -s 6666 6666 ( bsdi
)
connection on 140.252.13.33.6666 from 140.252.13.35.1081
~?
sun % sock —s 6666
can’t bind local address: Address already in use
sun % netstat
Active Internet connections
Proto Recv-Q Send-Q Local Address Foreign Address (state)
tcp 0 0 sun.6666 bsdi.1081 TIME WAIT
2MSL
net st at 2MSL
2MSL Sun0S4.1.3 SVR4 BSD/386 AIX 3.2.2
MSL 30 Solaris 2.2 4
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18 TCP

MSL 2
2MSL

sun % sock -v bsdi echo

connected on 140.252.13.33.1162 to 140.252.13.35.7
hello there

hello there

“D

sun % sock -bll62 bsdi echo

can’t bind local address: Address already in use

1 -V 1162 2
-b 1162
2MSL
2MSL 27 FTP
P IP
2MSL
2MSL SO_REUSEADDR TCP
sun % sock -v —s8 6666 6666 ( bsd

)
connection on 140.252.13.33.6666 from 140.252.13.35.1098

~?

sun % sock -b6666 bsdi 1098 6666
can’t bind local address: Address already in use

sun % sock —A -b6666 bsdi 1098 A

active open error: Address already in use

1 sock 6666 bsdi

1098
4 140.252.13.33 I P 6666
140.252.13.35 IP 1098 2MSL
2 sock

6666 bsdi 1098
6666 2MSL 4

SO_REUSEADDR sock 6666
6666
bsdi 1098 2MSL
sun -A
6666 2MSL
sun % sock -A -s 6666 6666

2MSL bsdi
bsdi %sock -bl1098 sun 6666
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TCP/IP 1

connected on 140.252.13.35.1098 to 140.252.13.33.6666

TCP
TIME_WAIT
ISN 128 000
RFC 1185 [Jacobsan Braden Zhang 1990]

27-8
FTP 2MSL 18.5
18.6.2
2MSL
2MSL
2MSL MSL
2MSL
RFC 793 TCP MSL
(quiet time)
MSL
18.6.3 FIN_WAIT 2
FIN_WAIT 2 FIN
FIN
FIN_WAIT 2 TIME_WAIT
CLOSE_WAIT
FIN_WAIT 2
10 75 TCP CLOSED
18.7
TCP RST “ K
referenced connection TCP
“ " IP IP

RFC 793
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18 TCP
18.7.1
UDP
6.5
ICMP TCP
Telnet
bsdi % telnet svr4 20000 20000
Trying 140.252.13.34. ..
tel net: Unable to connect to remote host: Connection refused
Telnet 18-14
1 0.0 bsdi. 1087 > svr4.20000: S 297416193:297416193(0)
win 4096 <mss 1024>
[tos 0x10]
2 0.003771 (0.0038) svr4.20000 > bsdi.1087: R 0:0(0) ack 297416194 win O
18-14
ACK
1 0 ISN
SYN 1
ISN 0 SYN
1
18.7.2
18.2 FIN
orderly release FIN
FIN
abortive release
1
2 RST
API
sock Socket API “ linger on close”
SO_LINGER -L 0
FIN sock

bsdi %sock -LO svr4 8888
hello, world
D

18-15 t cpdunp

1-3 4 12 Unix



Chinapupecom
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5
1 0.0 bsdi.1099 > svr4.8888: S 671112193:671112193(0)
<mss 1024>
2 0.004975 (0.0050) svr4.8888 > bsdi.1099: S 3224959489:3224959489(0)
ack 671112194 <mss 1024>

3 0.006656 (0.0017) bsdi.1099 > svr4.8888: . ack 1

4 4.833073 (4.8264) bsdi.1099 > svr4.8888: P 1:14(13) ack 1

5 5.026224 (0.1932) svr4.8888 > bsdi.1099: . ack 14

6 9.527634 (4.5014) bsdi.1099 > svr4.8888: R 14:14(0) ack 1

18-15 RST FIN
6 Control_D
-LO bsdi TCP RST FIN
RST RST
RST

svr4 %sock -s 8888 8888

hell o, world

read error: Connection reset by peer

TCP RST
18.7.3
TCP
Half-Open
PC Telnet
PC PC
PC Telnet
TCP 23 TCP keepalive TCP
bsdi Telnet svrd
t cpdunp
FIN TCP

TCP
TCP
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18

TCP

bsdi % telnet svr4 discard
Trying 140.252.13.34...
Connected to svré4.

Escape character is ’"]’.
hi there

another line
Connection closed by foreign host.

18-16 t cpdunp
MSS
1 0.0 bsdi.1102 > svr4.discard: S 1591752193:1591752193(0)
2 0.004811 ( 0.0048) svrd.discard > bsdi.1102: S 26368001:26368001(0)
ack 1591752194
3 0.006516 ( 0.0017) bsdi.1l102 > svr4.discard: . ack 1
4 5.167679 ( 5.1612) bsdi.l102 > svré4.discard: P 1:11(10) ack 1
5 5.201662 ( 0.0340) svrd.discard > bsdi.l1102: . ack 11
6 194.909929 (189.7083) bsdi.1102 > svr4.discard: P 11:25(14) ack 1
7 194.914957 ( 0.0050) arp who-has bsdi tell svrd
8 194.915678 ( 0.0007) arp reply bsdi is-at 0:0:c0:6f£:2d:40
9 194.918225 ( 0.0025) svrd.discard > bsdi.1102: R 26368002:26368002(0)
18-16
1-3 4 “ hithere” 5
svr4 svré 190
* another line”
18-16 6
ARP ARP 7 8 9
RST Telnet
18.8
SYN SYN
simultaneous open
A 7 B 8888
B 8888 A 7777
A Telnet B Telnet
B Telnet A Telnet Telnet
Telnet Telnet
Telnet
TCP
oSl
18-13 SYN
SYN_SENT SYN SYN_RCVD 18-12
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SYN SYN SYN ACK
ESTABLISHED 18-17

TCP/IP 1

SYN_SENT
( ) SN SNy YN K SYN_SENT ( )
SYN_RCVD i J+1 SYNR
- ac!
SYN]’ ack K+ 7 SYN K.
ESTABLISHED
ESTABLISHED
18-17
4

SYN bsdi
vangogh. cs. ber kel ey. edu
SLIP SYN
bsdi 8888 -b 7777
bsdi % sock -v -b8888 vangogh.cs.berkeley.edu 7777
connected on 140.252.13.35.8888 to 128.32.130.2.7777
TCP_MAXSEG = 512
hello, world
and hi there
connection closed by peer FIN
777 83888
vangogh % sock -v -b7777 bsdi.tuc.noao.edu 8888
connected on 128.32.130.2.7777 to 140.252.13.35.8888
TCP_MAXSEG = 512
hello, world
and hi there
“D EOF
-V sock IP

MSS

18-18 vangogh SYN

TCP vangogh 4.4BSD 18.10
SYN 1~-2 ACK SYN 3~4
5 bsdi vangogh “ hello, world” 6
7~8 “ and hi there” 9~12

TCP
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18 TCP
SYN
SYN ACK 18-12 SYN_SENT
SYN_RCVD TCP
1 0.0 ’ bsdi.8888 > vangogh.7777: S 91904001:91904001 (0)

win 4096 <mss 512>

2 0.213782 (0.2138) vangogh.7777 > bsdi.8888: S 1058199041:1058199041(0)
win 8192 <mss 512>

3 0.215399 (0.0016) bsdi.8888 > vangogh.7777: S 91904001:91904001(0)
ack 1058199042 win 4096
<mss 512>

4 0.340405 (0.1250) vangogh.7777 > bsdi.8888: S 1058199041:1058199041(0)
ack 91904002 win 8192
<mss 512>

.633142 (5.2927) bsdi.8888 > vangogh.7777: P 1:14(13) ack 1 win 4096
.100366 (0.4672) vangogh.7777 > bsdi.8888: . ack 14 win 8192

.640214 (3.5398) vangogh.7777 > bsdi.8888: P 1:14(13) ack 14 win 8192
9.796417 (0.1562) bsdi.8888 > vangogh.7777: . ack 14 win 4096

9 13.060395 (3.2640) vangogh.7777 > bsdi.8888: F 14:14(0) ack 14 win 8192
10 13.061828 (0.0014) bsdi.8888 > vangogh.7777: . ack 15 win 4096
11 13.079769 (0.0179) bsdi.8888 > vangogh.7777: F 14:14(0) ack 15 win 4096
12 13.299940 (0.2202) vangogh.7777 > bsdi.8888: . ack 15 win 8192

N NG
o o wm

18-18
18.9
FIN
TCP simultaneous close
18-12 ESTABLISHED FIN_ WAIT_1
FIN FIN FIN
FIN_ WAIT_1 CLOSING ACK ACK
TIME_WAIT 18-19
W,
( ) FINWATLL Ny FNK FIN_WAIT_1 ( )
CLOSING 1 CLOSING
A
aCI(K.'.] ac\‘]
TIME_WAIT
TIME_WAIT
18-19
18.10 TCP
TCP 17-2 TCP
SYN MSS

RFC RFC 1323 [Jacobson, Braden Borman 1992] TCP
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TCP/IP 1
TCP 24
18-20 TCP RFC 793 RFC 1323
kind=0
1
kind=1
1
kind=2 | len=4
1 1 2
kind=3 | len=3
1 1 1
kind=8 | len=10
1 1 4 4
18-20 TCP
1 kind kind 0 1 1
kind len kind len
4 4.4BSD
TCP tcpdump SYN TCP
<mss 512, nop, wscale 0, nop, nop, timestamp 146647 0>
MSS 512 NOP NOP
4 10 NOP 12 4
4
kind 4 5 6 7 ACK
ACK RFC 1323
18-20 TCP 24.7 TITCP
kind 11,12 13
18.11 TCP
1.8 TCP
Unix fork
thread

TCP
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18 TCP
18.11.1 TCP
TCP TCP net st at
Telnet Telnet Telnet
sun % netstat -a -n -f inet
Active Internet connections (including servers)
Proto Recv-Q Send-Q Local Address Forei gn Address (state)
tcp 0 0 *.23 x o LI STEN
-a ESTABLISHED -n
1P DNS
23 Telnet -f inet TCP
UDP
*.23 SYN
IP
23 Telnet
*x IP LISTEN
slip 140.252.13.65 Telnet Telnet
net st at
Proto Recv-Q Send-Q Local Address Forei gn Address (state)
tcp 0 0 140.252.13.33.23 140.252.13.65.1029 ESTABLI SHED
tcp 0 0 *.23 x LI STEN
23 1 ESTABLISHED IP
IP 1P
140.252.13.33
LISTEN Telnet
TCP
ESTABLISHED ESTABLISHED
23 LISTEN
dlip Telnet Telnet
net st at
Proto Recv-Q Send-Q Local Address Foreign Address (state)

tcp 0 0
tcp 0 0
tcp 0 0

23

140.252.13.33. 23
140.252.13.33. 23
*.23 X

140.252.13.65.1030
140.252.13.65.1029

ESTABLISHED
Telnet

ESTABLI SHED
ESTABLI SHED
LI STEN
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slip
TCP 4 IP
1P TCP
23 LISTEN
ESTABLISHED SYN LISTEN
solaris 3 Telnet SLIP sun
Proto Recv-Q Send-Q Local Address Foreign Address (state)

tcp 0 0 140.252.1.29.23 140. 252.1.32. 34603 ESTABLI SHED
tcp 0 0 140.252.13.33.23 140.252.13.65.1030 ESTABLI SHED
tcp 0 0 140.252.13.33.23 140.252.13.65.1029 ESTABLI SHED
tcp 0 0o *.23 ¥ LI STEN
ESTABLISHED IP sun SLIP
140.252.1.29
18.11.2 IP
P IP
sock IP IP
LISTEN 1P
sun % sock -s 140.252.1.29 8888
SLIP 140.252.1.29 net st at
Proto Recv-Q Send-Q Local Address Forei gn Address (state)
tcp 0 0 140.252.1.29.8888 *ox LI STEN
sol ari s SLIP
Proto Recv-Q Send-Q Local Address Foreign Address (state)
tcp 0 0 140.252.1.29.8888 140.252.1.32. 34614 ESTABLI SHED
tcp 0 0 140.252.1.29.8888 X LI STEN
140.252.13
TCP t cpdunp SYN 18-21
RST
1 0.0 bsdi.1026 > sun.8888: S 3657920001:3657920001(0)
win 4096 <mss 1024>
2 0.000859 (0.0009) sun.8888 > bsdi.1026: R 0:0(0) ack 3657920002 win 0
18-21 IP

TCP
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18 TCP
18.11.3 P
11.12 UDP IP IP
RFC 793
API
P
18-22 TCP Iport
locallP 1P TCP
1
IP
locallP. lport foreignIP. fport )
locallP. Iport *x Loca IP
*, Iport * .k L port
18-22 TCP P
18.11.4
TCP
TCP
D TCP
TCP
2) (backlog)
0~5 0 5 5
3) SYN TCP
BSD | Solaris2.2
0 1 0
1 2 1
2 4 2
3 5 3
18-23 4 7 4
. 5 8 5
Solaris
2.2 18-23
TCP
TCP
Solaris BSD
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3 2 1
4) TCP 18-23
TCP SYN
TCP )
5) TCP SYN
RST TCP
sock -0
t cpdunp
bsdi % sock -s -v -gl -030 5555
-q1 1 BSD
18-23 -030 30 30
sun 4
18-24 t cpdunp 1 1 SYN
MSS TCP
1090 TCP 1-3 1091 2
TCP 4~6
TCP
1 0.0 5un.1090 > bsdi.7777: S 1617152000:1617152000(0)
2 0.002310 ( 0.0023) bsdi.7777 > sun.1090: S 4164096001:4164096001(0)
ack 1617152001
3  0.003098 ( 0.0008) sun.1090 > bsdi.7777: . ack 1
4  4.291007 ( 4.2879) sun.1091 > bsdi.7777: S 1617792000:1617792000(0)
5 4.293349 ( 0.0023) bsdi.7777 > sun.1091: S 4164672001:4164672001(0)
ack 1617792001
6 4.294167 ( 0.0008) sun.1091 > bsdi.7777: . ack 1
7 - 7.131981 ( 2.8378) sun.1092 > bsdi.7777: S 1618176000:1618176000(0)
8 10.556787 { 3.4248) sun.1093 > bsdi.7777: S 1618688000:1618688000(0)
9 12.695916 ( 2.1391) sun.1092 > bsdi.7777: S 1618176000:1618176000 (0)
10 16.195772 ( 3.4999) sun.1093 > bsdi.7777: S 1618688000:1618688000(0)
11 24.695571 ( 8.4998) sun.1092 > bsdi.7777: S 1618176000:1618176000(0)
12 28.195454 ( 3.4999) sun.1093 > bsdi.7777: S 1618688000:1618688000(0)
13 28.197810 ( 0.0024) bsdi.7777 > sun.1093: S 4167808001:4167808001(0)
ack 1618688001
14 28.198639 ( 0.0008) sun.1093 > bsdi.7777: . ack 1
15 48.694931 (20.4963) sun.1092 > bsdi.7777: S 1618176000:1618176000(0)
16 48.697292 { 0.0024) bedi.7777 > sun.1092: S 4170496001:4170496001 (0)
ack 1618176001
17 48.698145 ( 0.0009) sun.1092 > bsdi.7777: . ack 1

18-24 t cpdunp
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18 TCP
7 1092 8 1093 3 4
TCP SYN 9,10, 11, 12,15
SYN 4 3 SYN 30
28.19 30 1 (
1 ) 3 4 SYN 15~17
4 1093 30
TCP 1090
1091 1090 1091
TCP
Sun0S 4.13
TCP SYN RST
TCP
SYN TCP SYN
TCP/IP
TCP SYN
IP TCP
APl TLI 1.15
TCP osl
TCP
Solaris 2.2 TCP tcp_eager _
listeners EA4
TCP
TCP
IP
FIN RST
18.12
TCP
4

t cpdunp TCP
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1

CMM'PU‘NCOM

TCP

TCP

MSL

18.1 18.2

ISN
18.2 18-15
TCP

18.3
18.4 sock

18.5 18.6
2MSL
daytime

TCP

ISN
ISN
521
12
10

sun % sock -v bsdi daytime
connected on 140.252.13.33.1163 to 140.252.13.35.13
Wed Jul 7 07:54:51 1993

connection closed by peer

sun % sock —v -bl163 bsdi daytime

TCP

TCP
IP P
TIME_WAIT

TCP

1 0.5 64000
001 18-3

TCP 13 18-16

2MSL

2MSL

connected on 140.252.13.33.1163 to 140.252.13.35.13
Wed Jul 7 07:55:01 1993
connection closed by peer

18.6 18.6

TCP

18.7

18.8 18-6
bsdi ARP

18.9 t cpdunp

FIN_WAIT_2 11

CLOSE_WAIT

ARP
ARP

CLOSED
FIN 12

ARP svr4



Chinaspubecom

18 TCP

Ny G W

18.10

18.11

18.12

18.13

18.14

18.15

18.16

18.17
18.18

0.0

0.003295

.419991
.449852
.451965
.464569
.720031

OO0 0 OO0

18-4

3

18-16

TCP

(0.

(0.
(0.
(0.
(0.
.2555)

(0

0033)

4167)
0299)
0021)
0126)

RST

solaris.32990 > bsdi.discard:

bsdi.discard > solaris.32990:

solaris.32990 > bsdi.discard:
solaris.32990 > bsdi.discard:
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bsdi.discard > solaris.32990:
solaris.32990 > bsdi.discard:
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