TRAIN

1.
TRAIN
TRAIN
TRAIN 1992
ISP
TRAIN
AUP acceptable use policy
TRAIN
TRAIN
TRAIN
TRAIN
TRAIN

TRAIN

101



2. TRAIN YACC Y-NIX
2-1. TRAIN
1992 3 25 22
IP
TRAIN
LAN
TRAIN
UMIN
1993
IP
TRAIN NOC
TRAIN
TRAIN
TRAIN 10
TRAIN
2-2. YACC
1994
UNIX

102

LAN NOC network operation center

TRAIN

IP
LAN
TRAIN
UMIN TRAIN
TRAIN
UMIN
1994 1
TRAIN
NOC
TRAIN
1994 1



YBS

1993
1993
1994 1 18
100
NOC
6
ISP
TRAIN TRAIN
TRAIN
8
Infoweb
YACC
[1][2] 10
YACC
TRAIN YACC

YBS
NOC
NOC
TRAIN
TRAIN
YACC
InfoWeb
TRAIN

103



TRAIN
YACC
NIX TRAIN YACC
2-3. Y-NIX
YACC
1995 C&C mesh
YACC ISP
YACC
exchange
IX

104

[1]
1994 8

TRAIN

1994
R

TRAIN

TRAIN

TRAIN

ISP

IP

YACC

IX Y-

TRAIN

TRAIN

1995 10 25

IX

internet



1996

IX

3. YACC

1994 YACC

3-1. 1994 -1995

1994 1995 1

1 1994-1995
YACC 2 1
TRAIN TRAIN
1
2 1

[11[2]

JPNIC

105



ClassC IP JPNIC
RIP

3-2. 1996

1996 2

64kbps n 192kbps

512kbps

2 1996
1996 1
3 TRAIN
1996 5 YACC
TRAIN
YACC TRAIN
TRAIN
YACC
CIDR Classless Inter Domain Routing YACC CIDR
TRAIN
RIP CIDR
3-3. 1997
1997 12 3
1997 Y-NIX Yamanashi Network Information Exchange YACC

106



Y-NIX 1
IX
IX Bi-lateral Peering Agreement
Y-NIX BGP4
I
TRAIN Biglobe
z 1
|
Nifty The Internet
Wintec
YACC 0o
l
3 1997
3-4. YACC
4 YACC 1997 12
2000 2 YACC
1997
YACC ISP WWW
3-5. YACC
YACC 6 ISP
ISP

107



Traffic (15min Average in Kbps)

1000

00

00

o0

G600

SO0 -

400

300

200

100

Daily Traffic

ITu:u thellnternét

”r i

1 1 1 1 1
Feh Apr Jun Aug Oct Dec Feb23  Apr Jun Aug Oct Dec Febin
Days

4 YACC

1994 1995 1996 1997 1998 1999 2000

10 10 24 27 45 52 12

108

1 YACC

ATM

NPO




YACC

URL.://www.yacc.or.jp/

4, Y-NIX
4-1.
Y-NIX 1997 12
2 TRAIN YACC 3
4
21
[31[4]
1
TRAIN YACC 64kbps :
YACC TRAIN
TRAIN NOC Network Operation Center
TRAIN
4-2
1997 3

109



POP Point Of Presence ISP
4-3. Y-NIX
1997 12 Y-NIX
A B
2000 2 2
4-4. Y-NIX
Y-NIX Y-NIX
IX
[5] [6]
RIP2[7] BGP4[8]
2
Y-NIX
RIP2
NIX
ISP IX IX
5
5. Y-NIX
IX

110

Y-NIX
ISP
TRAIN Y-NIX
Y-NIX
6 A
3
Y-



rrrrrrrrrrrrrrrrrrrrrrrrrrrrr

S »BGP4 Primary Segmeni"‘

.............. 7 }
7 ’ ¢

¢ o mmmmmmm===—oeo “"" Convert
¥" »’BGP4 Secondary Segment

S— ,,,,,,,,,,,,,,/--f"""""Route Registry
Database

Y-NIX IX
5-1.
2 IX ISP

Y-NIX
6 Y-NIX

2684.08 k
o : 2 : 2 : : g
5 ; 5 : ; ; - -
o 152.8 k 4. B TR ERTE: SERRERRE LT LRI ood PBoaoasanat baa pooooofnononanand panaooonodhoa
o : 8
o 5
¢ 18z2.8 k4B xR Al ] R R o B
[ -
o _ : e
m  51.8 k . A ;
pal ! : :
o

6.8 k -
Jdan  Feb Mar Apr HMaw Jun Jul Aug Sep Oct How Dec  Jdan

6 Y-NIX

111



112

2
1 Y-NIX 1997 50 2000
2 29 ISP
Y-NIX
2 Y-NIX
1999 12
Y-NIX
5-2.
Y-NIX Y-NIX Y-NIX Y-NIX
[8Ie1 7
Y-NIX 5 5 2
Obs.A Obs.B 3 Y-NIX Y-NIX

RTT Round Trip Time

|Cll
-

G
115kbps —— 5hps

10hIhps

Cba. A
10Ibps
Chbz. B 198
kbps

1.5Mbps

RTT Y-NIX



B obzB
B COhzA

Throughput{UDFD

Throughput{TCFD
Facket Loss

Jitters

RTT

Fropagation
Dalay

0 1 10 100 1000

Improvemerts )

5-3. Y-NIX

Y-NIX

1 Y-NIX

Y-NIX

URL:/lwww.y-nix.or.jp/

TRAIN YACC Y-NIX

6-1.

113



CATV xDSL LAN
6-2.
IX BeX Japan Broadband Ex-
change Japan Y-NIX
3
IX
IX
2001 4
Y-NIX
JGN

9 BeX Y-NIX

xDSLO

100BaseFX

0/100 Switching 0/100 Switching

goNoC O OYBS

9 BeX Y-NIX IX

114



1.

TRAIN YACC Y-NIX

JGN 6
ISP
[1] , , : , ‘TRAIN-Yamanashi NOC
YACC,
pp.49-53 1994
[2] , , : : ;
: No.1, 96-DSM-1, pp.41-48 1996

[3] ; IX Y-NIX , IAJ NEWS Vol .4,

No.1, pp.20 - 27 1997
[4] ; : : : ; IX ,

'98, , pp-11-18 1998
[5] Project,R.A.:TheRouteServerDaemon, http://www.isi.edu/div7/ra/RSd/ 199
[6] Service, R.l.: RADB database Services, http://www.merit.edu/radb/ 1999
[7] Marlkin,G.:RIP Version 2 Carring Additional Information 1994 .RFC1723.
[8] Y.Rekhter and T.Li: A Border Gateway Protocol 4 BGP-4 1995 . RFC1771.

115



