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14.1
HTTP
HTTP Internet
2 TCP/IP TCP
TCP
I nt er net 22
HTTP NCSA htt pd 22
) CPU Intel BSD/0OSV11
1) 5 net st at -s
Internet 164 (IP)
639 (TCP)
2 5 Tcpdump ( 1 A)24 80
SYN FIN RST TCP TCP
686 755 147 103 TCP
3) 5 25 80 TCP
SYN FIN RST
1039 235
115
24 SYS/FIN/RST
$ tepdump -p -w data.out ’‘tcp and port 80 and tepl[13:1] & Ox7 1= 0O’
-p (promiscuous) Tcpdump
Tcpdump
Tcpdump 16 000
1 22000 1
-w
-r
80 TCP TCP

SYN FIN RST
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( 1 171 ) SYN FIN TCP
Vern Paxson tcpdunp-reduce
(http://town. hall.org/ Archive/ pub/ITA)

( 14-1) 5
TCP tcps_connattenpt tcps_accepts
639 SYN
SYN TCP
HTTP
Web  ( TCP/IP HTTP )
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14-2
14.2 HTTP
HTTP HTTP Web
1
HTTP WwWww (Www. or gani zati on. com)
IP ( IP
( 6.6 Net /3 IP IP
P 22 httpd
IP IP TCP
IP
2)
( ) WWWwW WWW. Or gani zati on. com
1P HTTP P (1 14 DNS
A ) DNS DNS
IP DNS (round-robin)
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HTTP

$ host -t a www.ncsa.uiuc.edu newton.ncsa.uiuc.edu
Server: newton.ncsa.uiuc.edu
Address: 141.142.6.6 141.142.2.2
www.ncsa.uiuc.edu A 141.142.3.129
www.ncsa.uiuc.edu A 141.142.3.131
www.ncsa.uiuc.edu A 141.142.3.132
www.ncsa.uiuc.edu A 141.142.3.134
www.ncsa.uiuc.edu A 141.142.3.76
www.ncsa.uiuc.edu A 141.142.3.70
www.ncsa.uiuc.edu A 141.142.3.74
www.ncsa.uiuc.edu A 141.142.3.30
www.ncsa.uiuc.edu A 141.142.3.130
(host 1 14 )
NCSA DNS host
DNS 9
P
$ host -t a www.ncsa.uiuc.edu newton.ncsa.uiuc.edu
Server: newton.ncsa.uiuc.edu
Address: 141.142.6.6 141.142.2.2
www.ncsa.uiuc.edu A 141.142.3.132
www.ncsa.uiuc.edu A 141.142.3.134
www.ncsa.uiuc.edu A 141.142.3.76
www.ncsa.uiuc.edu A 141.142.3.70
www.ncsa.uiuc.edu A 141.142.3.74
www.ncsa.uiuc.edu A 141.142.3.30
www.ncsa.uiuc.edu A 141.142.3.130
www.ncsa.uiuc.edu A 141.142.3.129
www.ncsa.uiuc.edu A 141.142.3.131
14.3 SYN
SYN
SYN/FIN/RST 24 SYN
24 160 948 SYN ( 147 103
SYN 10% SYN )
0.1 ms 44.5 538 ms 222 ms 91%
15 14-3
24
1 SYN ( 86 622 24
) 144 20 SYN
SYN
SYN 27868 ( 32%) SYN 22 471
( 26%) SYN SYN 73
SY N 50 “ ” 3
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45000 - - 45000
40000 | - 40000
35000 - - 35000
30000 - - 30000
25000 - - 25000
20000 - 20000
15000 - - 15000
10000 - l + 10000
5000 - i - 5000
0 L L B L s B B I B I S
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
(ms)
14-3 SYN
1 SYN SYN
SYN

0 27 868 30 565

1 22471 22 695

2 13036 12 374

3 7906 7316

4 5499 5125

5 3752 3441

6 2525 2197

7 1456 1240

8 823 693

9 536 437

10 323 266

1 163 130

12 920 66

13 50 32

14 22 18

15 14 10

16 12 9

17 4 3

18 5 2

19 2 1

20 3 0

86 560 86 620

14-4 SYN
14-6 30 SYN
SYN 3.5

SYN
14-7 3
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14 HTTP
3 3
Tcpdump 14-7 30
1024 SYN 30 60~65
70 14-7
14-5 Tcmdump
1 0.0 client.1537 > server.80: S 1317079:1317079(0)
win 2048 <mss 1460>
2 0.001650 (0.0016) server.80 > client.1537: S 2104019969:2104019969(0)
ack 1317080 win 4096 <mss 512>
3 0.020060 (0.0184) client.1537 > server.80: S 1317092:1317092(0)
win 2048 <mss 1460>
4 0.020332 (0.0003) server.80 > client.1537: R 2104019970:2104019970(0)
ack 1317080 win 4096
5 0.020702 {(0.0004) server.80 > client.1537: R 0:0(0)
ack 1317093 win 0
6 1.938627 (1.9179) client.1537 > server.80: R 1317080:1317080(0) win 2048
7 1.958848 (0.0202) client.1537 > server.80: S 1319042:1319042(0)
win 2048 <mss 1460>
8 1.959802 (0.0010) server.80 > client.1537: S 2105107969:2105107969(0)
ack 1319043 win 4096 <mss 512>
9 2.026194 (0.0664) client.1537 > server.80: S 1319083:1319083(0)
win 2048 <mss 1460>
10 2.027382 (0.0012) server.80 > client.1537: R 2105107970:2105107970(0)
ack 1319043 win 4096
11 2.027998 (0.0006) server.80 > client.1537: R 0:0(0)
ack 1319084 win 0
14-5 SYN
40 (40
1 n F
35 1 L35
30 L 30
] n
25 L 25
SYN 201 20
154 L 15
10 H L 10
o UL | i
I | ' | ' I ' 0
0 10 20 30 40 50 60
(
14-6 60 SYN
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TCP
70 1 :70
60 4 :60
50 50
40 :40
SYN |
30 30
20 :20
0 ||||||| |I|"| ‘ . d |"|.|||| HHAED .I.I.".||I|.|||.I.|I| hl. |.|||I.“ Ll ) 1||...|. 0
0 20 40 60 80 100 120 140 160 180
()
14-7 3 SYN
SYN SYN / ACK
SYN 13
RST RST RST 7
RST( )
Tcpdump SYN FIN RST
SYN SYN
SYN
SYN SYN
10% SYN SYN
SYN TCP/IP ( SYN
P TCP ) HTTP (
)
SYN 14-3 538 ms 600 ms 222 ms
251 ms 14-4 SYN 14-6
SYN 3 19 21 33 SYN
4 251ms ) 33 SYN 8
Web 145
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14 HTTP

14.4 RTT

SYN/FIN/RST
( FIN )

14-8

B P s YN

s RS
ﬁgp%sYNE@ACK

X#HE%%E%SYNHQ ACK

/ /

O

WHE%%HNHQACK
AU e

47 PRNIOACK

14-8 TCP

RTT

RTT SYN
FIN

RTT

RTT
ACK
(2 758 )
SYN 44

SYN / ACK
SYN ACK

ACK (

MSS ACK 40 )

2.5

0( )
3 RTT
RTT

19195 RTT
RTT 12.3
985% RTT 3
60 ms RTT

810

TCP

SLIP PPP

445 ms

SYN/FIN/RST

RIT

RTT +

SYN

FIN

2.5

IP RTT

187 ms

14-9
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(178 ms) RTT(60 ms)
Internet
(28 800 bps) RTT 100~200 ms

( SYN ACK )
5000 | l L 5000 -
4000 | 4000
3000- - 3000
2000{ | | | L 2000
1000 - ‘ 1000

T ¥ : 0
0 11 1 rerrr

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000

RTT(ms)
14-9
14.5 [isten
li sten(sockfd, 5);
backlog listen BSD

<sys/socket. h> SOMAXCONN

5 5 SOVAXCONN

SOVAXCONN 10
so qglimt backlog ( 2 365 ) TCP

( SYN) TCP sonewconn ( 2

370 130~131 )

if (head->so_glen + head->so_g0len > 3 * head—>so_qlimit'/ 2)
return ((struct socket *)0);

2 backlog 3/2
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h ' a p U ‘ o 14 HTTP
backlog 5 8
(1 19 )
1) (so_qOl en SYN )
2) (so_qgl en accept )
2 369 TCP
(
accept ) backlog
SYN
14-10
=RTT
14-10
( )
net st at HTTP so_g0Olen so_qglen
2 379 076
19ms 14-11
backlog 5 8

0 167 123 379 075
1 116 175 1

accept 2 42185

3 18 842

4 12 871

TCP (2 743 ) 5 14 581

SYN 6 6 346

7 708

Net/3 8 245
SYN 379 076 379 076

14-11 HTTP
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TCP

if (so->so_options & SO_ACCEPTCONN) {
so = sonewconn(so, 0);
if (so == 0) {

tcpstat.tcp _listendrop++; /* new counter */
goto drop;
}
14-12 5
Web
htt pd
(22918 7139 )
4500 ( 4 00) 1964
32 ( )
24000 . 1 L ! L 1 L 1 . 24000
22000 - _ 22000
20000 20000
18000 - [ 18000
16000 [ 16000
14000 1 | 14000
12000 12000
10000 ] I 10000
8000 ] . I 8000
6000 ] I 6000
4000 _ | 1000
2000 ] I 2000
R B e T B
0 1000 2000 3000 4000 5000 6000 7000
(G
14-12
backlog
( ht t pd) backlog httpd 1.3
backlog 5
listegied, 5)r
14 backlog 35
backlog BSD / OS V2.0
somaxconn 16 Solaris 2.4

ndd TCP tcp_conn_req_max 5
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32 Solaris 2.5 32 1024
listen
( listen
) [Mogul 1995c]
listen
backlog
SYN_RCVD
net st at SYN_RCVD Net / 3
75 ( 2 664 755 )
14-13 Tcpdump
1 0.0 client.4821 > server.80: $§ 32320000:32320000(0)
win 61440 <mss 512>
2 0.001045 ( 0.0010) server.80 > client.4821: S 365777409:365777409(0)
ack 32320001 win 4096 <mss 512>
3 5.791575‘( 5.7905) server.80 > client.4821: S 365777409:365777409(0)
ack 32320001 win 4096 <mss 512>
4 5.827420 ( 0.0358) client.4821 > server.80: S 32320000:32320000(0)
win 61440 <mss 512>
5 5.827730 ( 0.0003) server.80 > client.4821: S 365777409:365777409(0)
ack 32320001 win 4096 <mss 512>
6 29.801493 (23.9738) server.80 > client.4821l: S 365777409:365777409(0)
ack 32320001 win 4096 <mss 512>
7 29.828256 ( 0.0268) client.4821 > server.80: S 32320000:32320000(0)
win 61440 <mss 512>
8 29.828600 ( 0.0003) server.80 > client.4821: S 365777409:365777409(0)
ack 32320001 win 4096 <mss 512>
9 77.811791 (47.9832) server.80 > client.4821: S 365777409:365777409 (0)
ack 32320001 win 4096 <mss 512>
10 141.821740 (64.0099) server.80 > client.4821: S 365777409:365777409(0)
ack 32320001 win 4096 <mss 512>
64 ACK/SYN
18 654.197350 (64.1911) server.80 > client.4821: S 365777409:365777409(0)
ack 32320001 win 4096 <mss 512>
14-13 SYN_RCVD 11
SYN SYN / ACK
75 6 3
SYN/ACK
4 1 SYN
SYN ACK
SYN / ACK 4 TCP
(keepalive timer) 2 (2 745 )
( 2 25-2) 69
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TCP
2 SYN ACK TCP
ACK 2
6 7 8 24 SYN/ACK
SYN) SYN/ACK
9 48 SYN/ACK
64 12 (12 2 674
TCP_MAXRXTSHI FT )
TCPT_KEEP
( 2 745 ) 2
2
14.6 SYN
24 SYN SYN
1024~5000( 2 588 )
160 000 93.5% 14
1024( 1024  Net/3 ) 6.5%
5001~65535 Solaris 2.x 32768
100000 — — 100000
50000 | L 50000
20000 —| L 20000
10000 | | T L 10000
5000 — — 5000
2000 — 2000
1000 | - 1000
(500 H h L 500
) 200 Hh NI —200
100 | 1 T_ il _—7 T LT I 1 1] [0
50| T - M B 71 50
20 20
10 10
5 -5
2— —2
1 1
0

5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 55000 60000 65000

14-14
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h ‘ n a p U ‘ o 14 HTTP
14-14 1000 ( 1001~2000 2001~3000)
y
1024~5000 2/3 1024~2000
MTU( 10-9 ) (
512 536 BSD 1024 ) MSS RFC 1191[Mogul and Deering
1990] 16 MTU Web
MSS 117 128~17 520
14-15 13 MSS 5071 Web
5386 94% “ none’ SYN MSS
MSS
703 | RFC 1122 536
212 53
216 47 | 256-40
256 516 | MTU 296 PPP SLIP
408 24
472 21 | 512-40
512 465
536 1097
966 123 | ARPANET MTU (1006) - 40
1024 31 BSD
1396 117
1440 248 MTU (1500) - 40
1460 | 1626
5071
14-15 MSS
L —
SYN 0 317 :
512 94
117 848 66
0~65535  14-16 14 1024 67
2048 254
4990 5386 2920 296 | 2x1460
0 4096 2062
93% 8192 683
22 099 8760 179 | 6x 1460 ( ) |
16384 175
PC Web 22099 486 | 7x7x11x41?
22792 128 | 7x8x11x377?
MSS 32768 94
61440 89 | 60x1024
4990
117 MSS 14-16
117 267

MSS
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TCP
RFC 1323 ( 21 5 386 78
23
0o( 1 TCP
)
SYN
SYN SYN T/TCP
SYN
SYN
SYN ( 200~300 HTTP )
MTU
RFC 1191[Mogul and Deering 1990] 1 24.2 MTU
SYN DF ( )
679 ( 12.6%) MTU
( 10%) O 0 TCP
TCP/IP 0
0 14-19
14.7 SYN
SYN 6 SYN( ) 24
( 2 664 ) 24 SYN  (
Tcpdump ) SYN
24 160948 SYN ( 143 ) 17680 ( 11%)
( IP SYN
SYN
11% )
SYN ( ) SYN 3 4 5
BSD 6 24
{6, 24}
«{3,6,12, 14}

« {5, 10, 20, 40, 60, 60}
«{4,4,4,48( RFC 1122 )



Chi a'pub.com 14 HTTP

«{0.7, 1.3} (20 20
SYN 500ms )
«{3, 6.5, 13, 26, 3, 6.5, 13, 26, 3, 6.5, 13, 26} ( 4

)
«{2.75,5.5, 11, 22, 44}
. {21, 17, 106}

«{5,0.1,0.2,04,0.8,1.4,3.2,6.4}( )
«{0.4,0.9, 2, 4}( 19 )
« {3, 18, 168, 120, 120, 240}
SYN
( 2 765~766 BSD
SYN TIME_WAIT SYN
) ( 3 6 )
14.8
24 5386 P Web Tcepdump( -w
IP
DNS IP 4052 (
75%) DNS 1334 IP 62
23.6% IP (1 14.5 )
Internet
DNS 1272 Ping
- Ping 520 ( 41%)
IP 57
50 !
(world wide)” Web
14.9
Net/ 3 (persist probe) Net/ 3
0
( SLIP PPP )
723 ICMP
TCP
TCP 60 (
Internet ) TCP

14-17 4.4BSD-Lite2 2 662
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case TCPT_PERSIST:

tcp_timer.c

tcpstat.tecps_persisttimeo++;

/*
* Hack:
time out if the

backoff,

*F  *  *

backoff that we
*/

if (tp->t_rxtshift

(tp->t_idle >=
tp->t_idle >=

if the peer is dead/unreachable, we do not

window is closed. After a full

drop the connection if the idle time
(no responses to probes) reaches the maximum

would use if retransmitting.

== TCP_MAXRXTSHIFT &&
tcp_maxpersistidle ||
TCP_REXMTVAL(tp) * tcp_totbackoff)) (

tcpstat.tcps_persistdrop++;

tp = tcp_drop(tp,

break;
}
tcp_setpersist(tp);
tp->t_force 1;

ETIMEDOUT) ;

(void) tcp_output{tp):;

tp->t_force = 0;

break;

if

TCPTV_KEEP_I DLE(14 400 500 ms

tcp_t ot backoff
tcps_per

TCP_MAXRXTSHI FT
RTO 511 (

RTO 25 (5 )

OR

“ Hack”
TCP

182

tep_timer.c

14-17

tcp_maxpersistidle

(clock tick)
511 t cp_backof f
t cpst at ( 2 638 )

2 )
( 2 669 )
sistdrop
TCP ACK 12
) 12
22 ( 2640

2640 2555( b5x 511)

RFC 1122
TCP

14-18
90
14-19
(0) Mss

4
Tcpdump
TCP

512

FIN 8

1024

FIN 11 12 1024

512
FIN ACK
512

13~15

13 16 17
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Ml a

450 450
400 - I 400
350 1350
300 300
250 4 1250
2004 1200
150 4 150
100 L 100
50 F50
O T I T I T ' T I T I T I T I 0
0 1000 2000 3000 4000 5000 6000 7000
)
14-18
d-o climt.ldid = wecv-80: 6 0:0(0] win 4095 ome 1356
a0.001213  [0.0013) mary.Bd > alisnk. 145 B 3339G0113:333930113 {0}
ek 1 win 40594 <mas 513>
0. 764041 [D.3E36) climt.l454k > pary.800 B ok 1 wio 3095
G.481A7s (0. 1184} clisot.ldsd = sezv.80: F 1:1331103) ack 1 win 4058

0.54E304 [0.0650) sarv.Bd > alisnk.ld& . 10530512) nak 103 win 4095
0.84E7E1 (O.000K) sarv.ff > clienc.ld84: P B19:1028{913) sk 103 wia 4096

1.39313% [0.B4Ed4) climnt.la6 > sarv 80 PP 183 :LE3{0] nck 513 win 35H
1.35410% (0. OR10) serv, B > clignt, 1d8d; . 1038:1E37{813] aak 1Rd win 4096
1.3%4507 [0.0005) sarv.§0 > alimob. et . 1S537cZOAP{513] ack 16d win 4056

1.%02%01 (0.1079) climnt.ldfl > perv.30: FP 1082:1034000 wek 1038 win 3072
1.543139 [0.0DO6) SarTw.BEQ > glieck, 144 . 304892561 {513] ack 194 wio LOS6

FEY woaw mtam

1.583500 (0.0005) serv. .80 > cllispt.ld8d; | 3881 ARTI{01d] ack 18 win 4046

2.851548 (1.2679) client.1464 > serv.80: P ack 2049 win 2048

2.852214 (0.0007) serv.80 > client.1464: . 3073:3585(512) ack 184 win 4096

2.852672 (0.0005) serv.80 > client.1464: 3585:4097(512) ack 184 win -4096

3.812675 (0.9600) client.l1464 > serv.80: P ack 3073 win 1024

5.257997 (1.4453) client.1464 > serv.80: P ack 4097 win 0

10.024936 (4.7669) serv.80 > client.1464: . 4097:4098(1) ack 184 win 4096
16.035379 (6.0104) serv.80 > client.1464: . 4097:4098(1) ack 184 win 4096
28.055130 (12.0198) serv.80 > client.l464: . 4097:4098(1) ack 184 win 4096
52.086026 (24.0309) serv.80 > client.1464: . 4097:4098(1) ack 184 win 4096
100.135380 (48.0494) serv.80 > client.1464: . 4097:4098(1) ack 184 win 4096
160.195529 (60.0601) serv.80 > client.1464: . 4097:4098(1) ack 184 win 4096
220.255059 (60.0595) serv.80 > client.1464: 4097:4098 (1) ack 184 win 4096

14-19 Tcpdump
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140 7187.603975 (60.05C1) serv.80 > client.1464:

. 4097:4098(1) ack 184 win 4096

141 7247.643905 (60.0399) serv.80 > client.1464: R 4098:4098(0) ack 184 win 4096

14-19 ( )
0 17 4096 4096
0
18 0 5
2 25-14 17 18
Internet 2 124
141 RST (RST tcp_drop
2 713 )
2
4.4BSD-Lite2 OR
BSD /OS V2.0 t_idle
tcp_maxpersistidle OR 4.4BSD-Lite2
Internet 2
90
4 360 “ ” 6
TCP HTTP mbuf
[Mogul 19954] “ TCP
14-19 7 FIN
CLOSE_WAIT cl ose LAST_ACK
Tcpdump LAST_ACK
1995 LAST_ACK
SO _KEEPALI VE (1 23
2 25.6 )
2 663 KEEPALI VE FIN_WAIT_1
FIN WAIT_2 CLOSING LAST_ACK
14.10 T/TCP
T/TCP ( 6 )
TITCP

HTTP

TITCP
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14 HTTP
24
HTTP ( 5386 1P )
30 60
2 10 (
6.10 in_rtqgtino )
14-20
2 18.2 Net/3 152 TITCP
168 16 rt_metrics TAO BSD
256 2
1000 256 000
5 386 IP 30
300
1000 1000
] i
900—_ . :900
800 L 800
700 - 700
600 - L 600
500 L 500
| 60 L
400 - - 400
300 - - 300
200- 30 | 200
100 * 100
O T T T T T T T T T T T T T T T T T T T T T T T 0
131415161718192021222324 1 2 3 4 5 6 7 8 91011
14-20 T/TCP
14-20
24 686 755
10 SYN 14-21 ( )
5386 , 683 10 10
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TCP
SYN 11 11 SYN
669 120 SYN 367
1000 1000
] L
900 - 900
800—— - 800
700 - 700
600 -| - 600
500-_ - 500
400 - 400
300- - 300
200: y 200
100—_ ' 100
0 T T T T T T T T T T T T T T T T T T T T T T T 0
131415161718192021 222324 1 2 3 4 5 6 7 8 91011
¢ )
14-21 SYN
IP
wwwpr oxyl webgatel proxy gateway
14.11 mbuf
Tcpdump HTTP MSS
208( ) 101~208 4.4BSD
mbuf ( 100 1~108 )
TCP sosend (2 399 400 ) TCP
mbuf
RTT
HTTP 101~208 13.4 17
152~197
URL
( M NCLSI ZE 208
101 101~208 mbuf 100
mbuf A-6 A-7 200
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14-22( )  Tcpdump
100 RTT(
) 52
mbuf 128
256 ( AlX)
sosend mbuf TCP
14.12 TCP PCB
Net/3 Internet PCB( i npcb
tcp_last_inpch 2 28-5)
TCP PCB
t cps_pchcachem ss 2 24-5 80%
HTTP
ACK( )
( ) TCP (2 284 )
HTTP
*20% PCB (18~20%);
. ACK 15% (14~15%);
. 30% (20~35%)
TCP HTTP PCB
HTTP [McKenney and Dove 1992]
Net/3 PCB
HTTP 14-22 13-5
HTTP ( 1114) 4 5 6
8 9 11 13 14 4
ACK 7 10 12 15 16 ( 3
17 FIN ) ACK
ACK
7 TCP 1024 HTTP
260 (1024-8192+7428)
TCP 200 ms ACK
ACK 7 12 799 ms 4
TCP 200 ms ACK
10

ACK 7 603 ms
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ACK
0 1114
1 SYN 3 80
_ 97 :
S Ton R 2971984592(0)
+» <SS 1460>
0.441223 (0.4412 ‘—//
0441223 50.0008; SYN 1233856000.1233.856000(0) 5
3 ~ck 3071984993, win 4096
0.579457 (0.1374) . ack 1, win 8192
PSH 1:153(152) aCk 1 X
, Win 8192
—
1.101392 (0.5219) 1:513(512) ack 153, win 4096 5
1.241115 %0.1397) 513:1025(512) ack 153, win 4096
1249376 (0.0083) . il . ' 6
ack 1025, w;
), WIn 7428
1681472 (0.4321) 1025:1537(512) ack 153, win 4096 8
1.821249 50,1398 1537:2049(512) ack 153, win 4096
1833057 (0,0318) N ' :
ack 2049, wi
» WIn 6404
1.960825 (0.1078 : i
1960828 50.0882; ; 2049:2561(512) ack 153, wm_4096 a
ack 2561, wi
, win 5892
2.251285 (0.2023) 2561:3073(512) ack 153, win 4096 13
2.362975 éo'lm N PSH 3073:3420(347) ack 153, win 4096
2.369026 0.0061% 15 -— - - 14
ack 34 :
2.693247 (0.3242) » 2L win 5032
ack 34, .
2.957395 (0.2641) 17 FIN S
153:153(0)
ack .
3421, win 819
3.220193 (0.2628) ack 154, win 4095 18
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11-16
TITCP
7 ACK 3
2 ( 8 9 ) 14-22
( Tcpdump) 10 11
3
RTT 1 2
RTT 441 ms 4 5 521 ms 7 8 432 ms
Ping ( 300 )
RTT 461 ms 10 11 RTT 107 ms
14.13
Web TCP/IP
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. SYN 8 ( )
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SYN RTT
Web
. LAST_ACK
. 101~208 ( )
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. TCP PCB
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