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The Design and Implementation of Optimezed TCP Mechanism
per Connections

Yuichiro Tahara® , Akimichi Ogawa* , Kazgunori Sugiura** , Osamu Nakamura™™™
Graduate School of Media and Governance, Keio University” , Communication Research
Laboratory™" , Faculty of Environmental Information, Keio University”

TCP is the basic technology of the Internet. Many researchers have improved its mechanism to enhance
the transference efficiency. Most of the researches are the extended reforms of TCP for a limited environment.
Therefor, their TCP lost its generality, and a chance being the standard. The aim of this paper is a suggetion

of efficient TCP in any network environment by switching its behavior per the connections.

Key words 0 TCPUO efficient transporting] adaptable mechanism

1 0000

gb,b0ubuogboogooboboboboooabooboo,bobbooooboboobgd
gbooboobooob.oobobooobobooobooboobbooboog,obboooobobooo
UoooobboobO0o 10KbpsO OO OO OUDODODDOOD DO 100MbpsO OO OO, O

0 190


研究会Temp
高品質インターネット

研究会Temp 
２-４

研究会Temp 
（２００２． ２． ６）

研究会Temp
－19－


00000 0O0ODOODOwWDMOOODDODOOOODOD 10GhpsOOOODODODOOOOOOO
g.0gooobobooooboboboon.

goboooobobo,0obooboboobobobobboooobobooboboooboobon
gboooobooobbboboboobb.obb,0bo0ooooooobboobbobbobOoo
gooogoooobgob.ooboooboobooobobobooboobobooboboooooboDbon
ubobobooobouooboooooboobbobooooooobooobooooboog.

gooboooog,0ogoooobooooboooooooboo,0bobbooobbOoobo
oo TCcebobooobboooobooboboob.oobo,boboobboobOobOobOobDOon
ocoo,000bboobcOoobo.coopooo,ooo recp0OobOb0OOOOOOOO,DO
0000000000000 00O00 TCeODODOOODODDODOOODODOODODOOOOO
goboooogd.

oooooooo,0o0ogoooobo TCcpCObOOOOOOOOOD,DbDOOOOOODOO
goooobooboboobooboooboboboboo,0ooobooboboo.

2 OO0oOd

gobo,0o0o0boobobobboooooooooooobooobogn.

00000000000, 000000 00o0oooooooooo,TCep/IPOOOOOOOO
gbooooo.oopobobobobobo,oogoobobbobobobbbobooooooooon
goobooooobooobobooobooobooo.

goo,0bobbobooooobobooog,obbboboboboooboobo,0boobobn
gobboooooooooboboo,booobo0ooooobobooobobboobDbo
ooooooo. rcebO,0000DO0ODOO00ODOODOOLOOODOODOOODOOOOOOO
go.

oooooO TCpOO000,00000D0DOOODDODOOODODOOOOOOO,00D0OD00O
gobobobooobogoboooooobobooo,obbobooboo.obobbbooogd
uboooboboobooboobobooooooobooooo.obo,ooboooo,oooo
gogoooooboooobooboooboobobobboobooo.bbooob,bobogoo
ocoobooooooobOobooooobo,000b0 TecpobOoooDOOOobOOOODODD.

oooo,0b1000ob0oboboOobooOoboOoooDooo TCcpOOOOOOOODOOOOO
ooooOOoooooobO.0100,7TCP A0D0OODO TCPOOOODOO,TCPBOOODODODOO
TCeO0OOOOO0OOO0.0D00OO0,00000D0DO0O000 TepOOO,0D0000O0O0DOO
ooooooTcpOOOOODOOOOOODODODODOOOODOOODO.

0 200


研究会Temp 
－20－


Local dient

Remote i ent

A

| nt er net

A

TCP B

Server

Fig. 1. DO0O0oOoOoooOOoO.

3 OO0

3.1 00O
TCeOOODOODODOOOOOOOOODODOOOOODOOOD.
1. 00000ouooooobooobon.
2. 000000b00oO0bbOobODbDOobDOD.

. UubobooobooobboooD.

gboobobo,0bbo00ooogo 2000 30boobooobooa.

311 0D0OOOOODODOO

oooo TecpobobooOoOoOoOoOoOoOoOooOobDOoOoDOoOoOOooooOooobobO.oDoOoDo
oobooobooobooboooooboboboobobooobo,bobobobobooooboon
oo, 0bboboooobbooboooobooooobooooobobooobo.boobbobOoobo
gooooobbooooobooobboobooobooboo. oo HTTPOOO0OOOOODODO
O00000000000000000000000000000000000000 RFC2414Y

ooooooo.

0210


研究会Temp 
－21－


312 J0ODO0OO0OOODOOODOO

TCP/IP Soket APIO O setsockopt 0 00 00000000, TCPOOOOODOOOOOODO
go.ggbooooboooboooooooooboo,boooboobobooooob.boo,o0noad
goobooooboobboooooooobooobobobooooboobo.0boboobooobOoo
gbooobbooooboboboobooobooboob.ob,bobobbog,bobboo
gbooobobooooooooooboboon.

gbooooboo,0boobobooooboobboooboboboobooooooooooD
gboo.coo,gbobgbbooobogoobbobobobobobboobooooooboooon
gobooobobooo.oo,0oboooooobooooooboboboobooooboobobbobo.bo
oo, 0ooog0bbobooboboboog,oobbboobooboooobooooobooD
gooad.

J. Semke, 1998%) 00 ,NetBSD 1.20 0000000000000 0000000000O0OO
gboobooobooboboooobog.

3.2 OO00O0O0O

gbooooob,02000000.

User Land Tool

User Land read
write
Kernel Land
interface
l adjust

J—

Fig.2. 00OOO.

TCP

oo, 0000DbD00DbO0bL,b000000O0.DobobobO,0obooobDOoboooO TCPO
ooooobDDbOooboooooboDbobobL.00b0000obbo0d KernelDOOOOOOD
TCceOOOOOODODDOOOOOOOOOOO.TCPODOOOO,DO0DOOOOOOODOODO
uo.

0220


研究会Temp 
－22－


gobbogooooooooooobbooooobbobbboboooobooo.

1. Destination IP Address
2. Source IP Address
3. Destination Port Number

4. Source Port Number

gobgboooooooboooboo,0o0o0booboboooboooooboobobobobbob.
b, gbbobooboooobgoboooboouo,goboooobbooooboooobooboo
goobooooooboooog.

4 00O

goboog,0boooo3bopobboobooooboooboobog.

l. oobooboooooooooobooboboobboon
2. 00000 ~-0000D0ODO0ODOODOOOO

3. TCPO00OOOOOODDDOOO

41 0000

gooooo1l1oo0o.

Tablel. OOOO.
Kernel Linux 2.4.17

libc glibc 2.2.4
COODOO0 | gec2.95.4

gooooo,0b0bob Linx0gooooobOoooboooooooog.

42 [0O0O
42.1 0ODOODO0OOQOOOODOODOO

gbgodobooooboobobboo,ouoobobboooob,0boobboooboaobon
gboboooooobooob.0oooooooboooboon.

0 230


研究会Temp 
－23－


I I 1 A A A

030 TCPODOODOODDOODODOOOOOOODOODODOOOOOOODOOOOOOOOO
0.00,TCPUOO tepvdconnect() 000000, SYNOOOOODOOOO.0oOO, TCPOODO
0 SYN.SSENTO OOO O, teprevstats_process() 0 0000 OO ,SYN:ACKO OO .SYN:ACK
000000 tep-init-metriecs() 0 0000 ,00000000.

Client Server

tcp_véd SYN

connect () \
SYN
SENT

SYN: ACK

tcp_rev_

stats_

process()

tcp_init_ ACK

metrics()  ’
tep_init_
cwd()

Fig.3. DODOOoOooOOoOooog.

tep-init_metrics() 0 000 000000000000 tepinitewd() 000 OO,
O0000,000IPO0D00O0O0OOOOOOODOOODO tepinitewd()DOO0OOO,0000
gboooboobooobobooogooobbobobooboogoobon.

O00,00000000,0000000 tepsetsockopt()0 000000000, 000000
00 setsockopt() D OO0 O OOOOOOO.

422 00000 ~--00000000000O0D0OO0OO

00000, Linuxd procs 00O O00OD0O0OOO,0000000000000000000O0O
ooooooogo.

0 240


研究会Temp 
－24－


5 00O
51 0000000000

0ooOo,000IPOO0O0OODOOO TCPOOODOODODDOOODODODODOODOODOOO.
000, 0000000000000 TCPOOOOOOODOODOOODOO.

000 UNIXOOOO, 7TCPpO00d00O000DDODODODOOO0OOODODOOO.OO0), FreeBSD
0 Linux O sysctl0 O 00O ,Sun Microsystems O Solaris0 0 /dev/tcp0000000.000,0
gooooboooooooooooooo, 0o oooooooooooooo.go
o000, 0000000000 oo oooooooooad
oo, ogouoooooboboo,gboboouoobouoooog
goooooo. oo,jgooboooboo,goooodbooooooooon.

5.2 00O0OOO

TCPDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD,TCPVegaS3)
ooooooobobooooooogoboboOoboboooOoooOo. oo, 00D0O0O0 TepoOoOo D
gogbbobbooooboobbbobbooon.

oo
1) M. Allman,S. Floyd,C. Partridge, 'Increasing TCP’s Initial Window’, RFC2414, September 1998

2) J. Semke, J. Mahdavi, M. Mathis, ’Automatic TCP Buffer Tuning’, ACM SIGCOMM ’98/ Computer
Communication Review volume 28, number 4, October 1998.

3) L. Brakmo, S. O’Malley, and L. Peterson, 'TCP Vegas: New techniques for congestion detection and
avoidance’, ACM SIGCOMM ’94 Symposium, Aug. 1994

0 250


研究会Temp 
－25－




