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IX: Internet eXchange
JPIX = http://www.jpix.ad.jp/
ISP: Internet Service Provider

e ®: Router
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€ YAMAHA

LSl ISDN LSI ISDN

ISDN RT100i
1989 [ISDN LSI
1990 |FD (OEM) “FD ”
1995 |ISDN “RT1001”
1997 |ISDN (OEM)
1997 |DSU LS|
1997 “RT1401”
1998 | ISDN& “RT140e”
1998 [ISDN TA/ “RTA5S0I1”
2000 “RT3001”
2000 “RT60W”
2001 | ISDN& “RTA5S41”
2002 VolP “RTAS51”
2002 VPN “RTX1000”
2003 VolP “RTS571”
2003 VolP “RTV700”
2004 VPN “RTX1500”
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€ YAMAHA

LAN TEL |BRI |PRI LAN TEL [BRI|---
RT100i [1995/3 [10*1 1 RT105e [2001/12|10/100*2
RT200i |1996/10(10*1 4(8) RT105p |2002/1 |10/100*1 T1*1
RT102i [1997/2 [10*1 1 RTW65i 200272 |10/100%2, |3 |1
RT80i [1997/10(10*1 2 |1 11b*1
RT140i |1997/10{10/100*1 2 RTA55i [2002/5 |10/100*2 (2 |1
RT140e |1998/5 [10/100*2 1 RT56v  [2002/7 |10/100%2 |3 LINE*1
RT140p |1998/5 [10/100*1 2 |1 ]|RTX1000 |2002/10{10/100*3 1
RT103i |1998/10(10*1 1 RTX2000 |2002/11|10/100*8(16)
RTA50i |1998/10(10*1 3 |1 RT57i  |2003/7 |10/100%2 |2 |1
RT140f [1999/2 [10/100%2 2 RTV700 [2003/11({10/100%2 |2 |1 |PBX*2
RTA52i (2000/3 |10*1 3 |1 RTX1500 |2004/10{10/100*3 2
RT300i |2000/6 [10/100*1(5) 1(33)(0(4)
RT60w |2000/10[10*1, 3 1
11b*1
RT52pro|2001/6 [10*1 3 |1
RT105i |2001/7 [10/100*1 1
RTA54i (2001/7 |10*2 2 |1
RTW65b (2001711 {10/100%2,
11b*1 L2
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VPN ©YAMAHA

11

RTX series
RTX1500

http://www.yamaha.co.jp/news/2004/04090101.html

12004 9 1
12004 10 7
207,900 ( 198,000 )
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“X3” (N+1 2004)

http://www.yamaha.co.jp/news/2002/02062701.html i
12002 6 27 i
12002 11 5 |
417,900 ( 398,000 ) !
- . VPN LAN GbE !
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“RTXlSOO” © YAMAHA

m QoS
- 100%
- VolIP :
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| :
- ( ) 64 1518 100%
VolP VRN
64 1280 100%
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Lc 77
RTX1500"Q0S © YAMAHA
“RTX1500”
QoS LAN ISDN
fifo o o
wfq O
priority 4 o ( o
cbq 16 ( )
shaping 16 o (
16 (
RTX QoS
00S LAN Leeo, ISDN
RTX1000 | . RTX1500°,| RTX2000 | RTX1000 RTX1500
fifo soft soft+hard ", soft+hard soft soft
wfq ' ' soft soft
priority soft ¢ | soft+hard | :soft+hard soft soft
chq . . soft soft
shaping soft % soft+hard | soft+hard
"'.goft+harq|.‘.
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VolIP
[ ]
VolIP
[ QoS ]
VolP
QoS
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QoS . “Dynamic Traffic Control”( ) @ YAMAHA

Dynamic Traffic Control
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“RTX1500” ©YAMAHA
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“RTX1500” @ YAMAHA
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100.00

90.00

80.00

70.00

(Mbps)

50.00

40.00

30.00

20.00

10.00

0.00

64 1518 octets 100% ¢( )
-~ RTX1000 3

RTX1000

o

/'(/r/./;Txmoo\ RTX1500 ( )

. 97% (144Kkpps)

60.00

: 80% (238kpps)

/ ( RTX1000 )

- (RTX1500 ) B
—&— RTX1000/Rev.7.01.29/fast path
1 ( )
256 512 768 1,024 1,280 1536

(octet)
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“"RTX1500”VPN © YAMAHA

64 1280 octets 100% ¢( )
- RTX1000
RTX1000 VPN

100,00 (3DES+SHA-1)
90.00 /F//!"
8000 | /-4 TX1500 ) RTX1500 ( )
i : 0
—~ 1000 : 100% (93kpps)
a , /
o
= 6000
5000 ./
4000 ‘//r B
30.00 e 1 “ip tunnel mtu 1280~
/ “ip tunnel mtu 1400”
2000 B (11 7
7 / /s ) © “ip tunnel mtu 1446
1000 —E5— MTU=1280(RTX1000/Rev.7.01.29/fast path)
' v —A— MTU=1400(RTX1000/Rev.7.01.29/fast path)
—O— MTU=1446(RTX1000/Rev.7 01.29/fast nath) ( )
0.00 ‘ i — i
0 256 512 768 1,024 1,280 1536
(octet)
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RTX1000 DNA @ YAMAHA

[Internet VPN (N+1 2002)]
MASTER ' BACKUP
RTX2000 RT300i

net BACK UP

VRRP

RTX1000 RT105i
A B
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RTX1000 DNA © YAMAHA

[IP-VPN (N+l 2002)]
MASTER ' BACKUP
RTX2000 RT300i

BACK UP
IP-

Internet

GATEWAY

RTX1000
B

RTX100
A
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RTX1000 DNA © YAMAHA
| Ethernet (N+l 2002)]
MASTER ' BACKUP
FiTXZOOO‘U RTXZOOO
BACK UP
Etdernet
Inte et

3L (RTX

RTX1000

A

|

RTX1000
B
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IPsec ( ) VPN

¢

RTX2000 |

OSPF/BGP4

2 OSPF/BGP4

L

¢
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“"RTX150072004 @ YAMAHA
IPsec ( )
RTX2000
OSPF/BGP4 -
RTX2000
R | X1500 ~ [ X1500
L g L g
OSPF/BGP4
RTX1000 RTX1000 RTX1000 RTX1000
| . 4 | . 4 . | ¢ . | ¢
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“"RTX150072004 © YAMAHA

IPsec ( )

RTX2000

*
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“RTX1500”VolP @ YAMAHA
IP

QoS

>
Rx500

RT57i l >~ RTV700 | :
@_._---'--”12
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“"RTX1500” (RTX1000 ) @YAMAHA
( )
IP-VPN VPN
o otagVLAN o
©QoS ©QoS o AES
o o oVPN
© QoS © QoS
y : \/
Rix15000 | (RTxa500 | [RTXx15000
A A A
[ ] [ ] [ ]
VolP tagVLAN VolP
VolP 100%
RTX1000 RTX1000 RTX1000
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RTX1500)

128k bit/sec

?

64k bit/sec

A

< _

L

64k bit/sec

B

/
RTX1500/
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41

ISDN

ISDN

.

RTX1500)

RT300i

ATM g

A

—
Enas)

}5 ISDN(PRI)
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e
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VPN ©YAMAHA
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VPN

ATM

.

4
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VPN+ISDN&MP @ YAMAHA
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ISDN ISDN&MP (256K bit/s)
¢ 4
TX2000 RT300i
ISDN(PRI)
ISDN
ETTH ISDN(2*BRI)=256k bit/s
ADSL
B
L, > L, | 4
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“RTX1500" VPN ©YAMAHA
VPN
L,
10 30
A B
RTX1000 XXX RTX1000
| 4 ¢ >
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“RTX1500” BRI*2 ©YAMAHA

< >

.
5% 3
e®
o ®

LAN*3,BRI*2 ISDN-BR[*2
INS 64 ISDN
RTX1500
DSU (U S/T )

““
““
.

MP  “256kbit/s”

RTX1000
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RT140i/f VPN
LAN*3,BRI*1  LAN*1/2 BRI*2 IP-VPN
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RT140i (ISDN )

R BT (rrido; P—‘
o 1997 10 e
! LAN: 1 (10BASE-T/100BASE-TX) \ -

| | BRI2 x

/// Multilink PPP \\\ /// \\\

Backup Backup
RT140i RT140i RT140i RT140i

y " o

FR ISDN

IH%
BRI
Raks]
BRI

: {ISDN

BRI

RaiS!

BRI

RaiS]

L
L)
<

/NV'I
KLAN

OO \\LAN
/NV"I

ISDN
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©YAMAHA

ISDN ISDN

ISDN
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"RTX1500"ISDN

€ YAMAHA

ISDN

48

MP( - 64k 128k 192k 256k)
. R
RT300i
| ISDN(PRI/BRI)

64k 256k bit/sec ISDN(MP)
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fr backup (DLCI ) @ YAMAHA

EEEEEN [ ]
eeeo0cooe0 (A_’B’A_’C)
teoveed PVC ISDN

( B ) (A-B)
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"RTX1500"FR ©YAMAHA
FR
pa- —
RT300i
64k 1.5M bit/sec
64k 128k bit/sec 64k 128k bit/sec
A B
— . . | .
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"RTX1500"FR

€ YAMAHA

FR  ISDN 1 /2 ISDN MP( )
. 4
RT3001 [ | s TGS
64k 1.5M bit/sec @
ISDN ISDN i

64k 128k bit/sec

ISDN

Rrxasoo] R1xi500)

. =
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"RTX1500"FR © YAMAHA

FR IPsec

¢

| |
RT300i | RTX2000 [

aay ).
NN

64k 128k bit/sec

FERNN] [ /;_,PP

A
ol |
| |
* 4

L

¢
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“RTX1500” @ YAMAHA
ISDN 1 /2 ISDN ,MP( )
G —
RT3001 ) | poes soNisoN |
64k 1.5M bit/sec @
e ISDN ISDN
64k 128k bit/sec ISDN
B

. =
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“RTX1500” ISDN € YAMAHA
VPN+ISDN ( )

* 4

2 ISDN-BRI

ISDN

10

y ~”

RTX1000 coccoe RTX1000

* | 4 . 4
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(44 73 .
RTX1500 ©YAMAHA
| =
B A
( )
207,900
18,900
- ’ 10
(RTX1500,RTV700 ) YRK~-1500 (18,000 )
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Lc 79

RTX1500 © YAMAHA
CRTX1500,.. | RTX1000( )
Tt ts
¢ QoS ToS CoS . ToS QoS
*e, TagVLAN_Multicast|*
579 “100%(64 " 1518) 100%(256 _1518)
(+PPPoE) 51.3Mbps(ftp)
VPN 100%(64 1280) 55Mbps(1280)
VPN(+PPPoE) 23Mbps(ftp)
VPN DES/3DES/AES DES/3DES
VPN 100 30
vee 20,000 2,000
OSPF PP ER (¢ 20,00(5"--.,. 20
o 30 10,000 =
60 8,000

T -Fjr.[‘n_y_v'g‘re:Z,Config:5*3 ) Firmware:1,Config:1
LAN Teeeeeet D L 2SW*4 2+L.2SW*4
(L2SW LAN )| (L2SW LAN )
BRI U *2,S/T*2 S/T*1
128MB 16MB
Flash ROM 8MB 4MB

TagVLAN,Multicast,CoS
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@ YAMAHA

O restart/reboot
O (syslog )
o leased backup ( BRI )
o: ARP
o TTL (auto)
o “Dynamic Traffic Control”
- ( ) ( )
o “precedence” QoS ( + or )
o LINK DOWN LAN
ping ( / )
o
O config (5 *3)
o 2 )
o FlashROM LED ( )
o : BACKUP
X PP P
[ ]
. tagVLAN (CoS ,TOS - CoS )

_______________________________________________________________________
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“RTX1500” © YAMAHA

[ISDN-BRI] [WAN]
2 (ISDN, FR) 2
Uu S/T
ISDN V
/ [Routing]
U | SIT U |SIT LANZ2 LAN3 :97% 100%
— — (64 1518)
BRI1 BRI2 OSPF/BGP4
2
R < -0 60
\‘ QoS:
LAN1 —
I—
[VPN(IPsec)]
172 3]4 100% (64 1280)
/\ : DES/3DES/AES
- 100
[LAN]
L2 *4
LAN
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€ YAMAHA
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@ YAMAHA

BACKUP

[LAN]

3*LAN

RTX1500

[ISDN-BRI]
2

: W( 270 mm) x H( 43 mm) x D( 180 mm)
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“RTX1500” ©YAMAHA
[LAN(FE)] [WAN(FE)]  [ISDN-BRI]
L2 *4 2 2 (ISDN, FR)

: W( 270 mm) x H( 43 mm) x D( 180 mm)
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BACKUP

€ YAMAHA
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LED
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LAN ©YAMAHA
- m|AN ( )
4 L2SW 1 4 L2SW 4
IP IP
‘3*LAN+2*BRI :6*LAN+2*BRI

UIISITIUISITI LAN?2 | | LAN3

\ \ — ——
BRI1 | BRI2
\ [ R

0ooM

————————————————————————————————————————————————————————

[ 1RTX1000 LAN
- Rev.8.01.12 [7]
- Rev.7.01.34 [6]

________________________________________________________

CUlsTUliSITl L AND LAN3
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“RTX1500” ISDN U&S/T © YAMAHA

64

[ISDN ]
1,B1 B2

L1 1
L1 1
B1/B2
B1/B2
B1/B2
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“RTX1500” ISDN U&S/T ©YAMAHA

ISDN U
DSU OK
DSU
ISDN S/T
DSU (OUT)/  (IN)
ON/OFF S/T
ISDN U ISDN U
e I
DSU
(OUT) (IN)
U ||S/T U ||S/T U ||S/T
A o,
= — T
BRI BRI BRI
\ VAN Y,

65 © Hisashi Hirano, AV&IT Marketing Division, YAMAHA



€ YAMAHA

(firmware) Flash ROM RAM
Flash ROM RAM
Flash ROM
RAM ( )
. Power on
firmware restart firmware
e N
fi 5 Power on )
# line type oy o restart || CONTIg
# snmp sysname > Y
# 1p filter b
# tftp host > &
# ip lanl address — -
# save : 1 ‘i
tftp put tftp get

- J
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firmware config

firmware config
RAM Flash ROM( )
: Power on .
firmware estart firmware
. I
config config
% L/I/\/
tftp puti; . t tftp get
(RAM) (Flash ROM) ( )
firmware config firmware config firmware config
RT300i 1 1 1 10
RTX2000 1 1 1 10
RTX1500 1 1 2 5*3
RTX1000 1 1 1 1
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firmware(exec)/

config € YAMAHA

firmware config

Save

copy config

delete config

show config list,
show file list internal

show config, less config

set-default-config

copy exec

delete exec

set-default-exec

— I~}

N N N

/

show environment

tftp

restart

(Power ON)

68
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Wake On Lan (Magic Packet )  E€YAMAHA

http://www.rtpro.yamaha.co.jp/RT/docs/wol/wol.html

m Magic Packet (send) m Magic Packet (relay)
broadcast
unicast

/ \ / Ak -l Magic Packet \

[ ]RTX1000 Wake On Lan
- Rev.8.01.12 [5]
- Rev.7.01.34 [9]

______________________________________________________________
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RTX1500  [1/2] B YAMAHA
RTX1500
JAN 49 60693 22499 1
CD04-0335001
FTTH ADSL CATV ISDN ATM
IP-VPN
LAN 3 (LOBASE-T/100BASE-TX / )
LAN1 4 (LAN )
ISDN U 2 (DSU )
ISDN S/T 2 ( ON/OFF )
1 (D-sub 9 DTE 9600bit/s)
RAM 128MB
Flash ROM 8MB ( L 2 config: 5 )
LED : 11(POWER, BACKUP, LAN1, LAN2, LAN3, ISDN1[L1, B1, B2], ISDN2[L1, B1, B2])
: 12(LINK>=<6 SPEED><6)
0 40 15 80%
AC100V (50/60Hz)
W
0.12A
25.2kJ/h = 6.0 kcal/h
VCCI A
270(W)>180(D)><42.6(H)mm ( )
1.2kg
U (3m>=2 ) LAN (Bm><1 )
(15m>=<1 )
DSU _ (OUT) (IN)
TagVLAN CoS Multicast
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RTX1500  [2/2] © YAMAHA
IPv6 RA Proxy

IP IPv6 IPX

IPv4 (RIP RIP2 OSPF BGP4) IPv6(RIPng)
WAN PPP PPPoOE MP

RADIUS PAP/CHAP ISDN

SNMP

Config ( ) ( )

TFTP

syslog
TELNET TFTP \/6 RT
ISDN WW
VPN IPsec :AES/DES/3DES( ) IKE( / )
VPN (IPsec) 100
20,000 (BGP4,0SPF )

OSPF 10 20,000 30 10,000 60 8,000
QoS( IP ToS
QoS( — ( ), , ( , CBO, ), WFQ, VPN
QoS( QoS ) (ToS CoS ")) ToS-CoS

TagVLAN ““) Multicast

/

NAT IP NAT IP DMZ TP (
(NAT ) oing ) IPsec (1 ) NetMeeting FTP traceroute

VRRP( ) ISDN VPN

(ISDN ) IPComp CCP(Stac LZS) VJC

DHCP / DNS DNS

CIDR_ ProxyARP NTP LAN PIAFS 32k/64k
BOD(MP BACP) :
Windows

DNS UPnP SIP-NAT Wake On Lan
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RTX1500 | ] © YAMAHA
[ @YAMAHA RTX1500
J J
® @ ) @ ®
POWER BACKUP LAN ISDN1 ISDN2
INIT LAN1 LAN2 LAN3 LINK/SPEED
ISDN1 U(BRI) ISDN1 S/T (BRI)
ISDN2 U(BRI) ISDN2 S/T (BRI) CONSOLE
POWER GND
@ ® (9
EE: 5 3 5 i [U—iSDN i —57] [U—i5Dn 2—511] CONSOLE | EPWER p
T : (][] ()l [ oG5 [fo, 1]
! 15l
® A1) S P R T YR
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RTX1500

€ YAMAHA

" :’I“ : — | "F'"
RTX1500 RTV700 19 i = = 8
lof o
U i o 19
1 = ;_! Fi '-.lr é
o e
YRK - 15005 [EIASIHES w7 ATy FTBES]
_________________ | pui 4
0 st .
'-ll. '.
18,900 \;
( 18,000 ) 1 '
w1 |
FaTI)F FIRILTF]
[ ] [JISHES v~ FT3EE] |
W(482.6 mm) TED &S ChROETER > TROAME T4 SaL 2 sn
H(203 mm) < On_ =
D(44.5 mm) ;- - ;:;:::tr
[ ] o
1.8kg ;
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YAMAHA
RTX Series

e L

& YAMAHA



80 © YAMAHA

VPN + ISDN . 2001 ~2002/6
ATM " a0%
RT300i 7 || ( )
—=INS 1500
ISDN
ADSL
INS 64

RT140e eceecoccceoe R 1406

L . 4 80 L . 4
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100 ©YAMAHA

VPN + ISDN : 2002/4

1200 /

+PRI

INS 1500 ‘

RT140e

RT105¢

100
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77

170 ©YAMAHA
VPN L
— —a A :

RT300L ' | RT3001} T3001

¢ .
®
ADSL ADSL
RT140e ceeseenes RT140e
* 170 * *
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300 © YAMAHA

VPN
- FW

RT300i - —
RT300i
RT%OSG . RT300i
RT105¢ —
ADSL 8M*7 .

(IP-VPN 1/4)

FTTH
ADSL 1.5M \Z@ ADSL 1.5M
# \‘
RT105e RT105e RT52pro RT105e
¢ * ¢ ¢ * R o
( 20 ) ( 100 ) ( 100 ) ( 50 )

© Hisashi Hirano, AV&IT Marketing Division, YAMAHA



OCN VPN#1 ( VPN) @ YAMAHA

http://www.yamaha.co.jp/news/2003/03020603.html
NTT OCN VPN

............................... 2003 2 ~

INS 1500

EEEEEN [ ]
(N N g ISDN

79 =/ 1 HOAdlI minnarniv, Avaer 1 viail ncuiily wiviolvl i, (AMAHA



OCN

VPN#2 (IP-VPN ) EYAMAHA

80

Arcstar IP-VPN

OCN
-

GW

NTT
NTT )
IP s

VPN (IPsec)

ISDN ‘.
g
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200 © YAMAHA

VPN + ISDN

RT300i -

81

RTX1000

200 . *
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220 ©YAMAHA
2
ISDN
RTX2000 < > RTX2000
W | TRTX2000 RTX2000L | " wr 2
4 _t —VRee

ISDN

ADSL

RTX1000

RTX1000

*

¢

82

220

RTX1000

*

/
RTX1000
| 4
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€ YAMAHA

IP-VPN

)T

| RTX1000 |j| RTX1000 |j| RTX1000 |j| RTX1000 ﬁ | RTX1000 |j| RTX1000 |j| RTX1000 |j| RTX1000 ﬁ
| RTX1000 U| RTX1000 U| RTX1000 U | RTX1000 U| RTX1000 |j| RTX1000 U
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400 ©YAMAHA

+1Psec+I1SDN
L3SW
| |
1M RTX2000 RTX2000 RTX2000 10M
—— S
 IPsVPN
ISDN ISDN

NN

RTX2000

( ) RTX2000 1om! [RTX2000

RTX2000 ()

) 4%
M
(NTT ) (NTT )
ADSL .
U#‘ B \U

( RTX1000 400 RTX1000 W
© Hisashi Hirano, AV&IT Marketing Division, YAMAHA




20 © YAMAHA
VPN

® RTX2000

OSPF

® RTX2000 ® RTX2000

NN NN N
* 4 * 4

20
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15 ©YAMAHA
IP-VPN VPN
L ¢ L ¢
RTX1000 | | RTX1000 RTX1000 || RTX1000
A \ B
A
JCr
—
RTX1000 ||| RTX1000 2
. . RT105¢e
( 3 ) ( 10 )

86
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200 © YAMAHA
IP-VPN + ISDN
* ‘ 4
‘ +PRI
RTX2000 RT3001 ~
—=INS 1500
INS 64
RTX1000 cececccce RTX1000
¢ 4 200 ¢ 4

87
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100 © YAMAHA

IPsec+ OSPF+floating static ISDN

RT300i | RT300i
SN

+PRI

X~

INS 1500

ISDN

INS 64

RTX1000 |

'RTX1000]

88 © Hisashi Hirano, AV&IT Marketing Division, YAMAHA



INTT ] 5 20 @ YAMAHA

89

(10 )+ IPsec + ISDN
L, ‘ >
+PRI
@ RTX1000 RT300i -
4@:”3 1
. —=INS 1500

© Hisashi Hirano, AV&IT Marketing Division, YAMAHA




100 ©YAMAHA

ISDN+IPsec+ISDN © 2004/

¢ 4

iCE'Ng; RT300i | RT300i ——U

(1.5Mbit/sec) % IPsec % INS 1500

RIP

< ISDN

INS 64 Z INS 64
+ ISDN 7 1SDN
RTX1000 /\ RTX1000
100 ¢ —C *
VRRP
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50

€ YAMAHA

VPN

)

Mail, DNS .

y DMZ
‘—? ‘ 1 * A firewall
RTX2000 ) RTX2000 |)| RTX1000 RTX1000 )| RTX2000 |)|] RTX2000 [ ®

B ADSL| |B B ADSL| |B B

: 2004/5
IP—\-/PN B ADSL ADSL ISDN| |B ISDN
) RTX1000 RTX1000 RTX1000
i 40
91 © Hisashi Hirano, AV&IT Marketing Division, YAMAHA




92

100 ©YAMAHA
+ VPN © 2004/
OSPF/RIP EIGRP
//I
L3SW

' RTX2000

——

100M

10M or 100M #

100

RTX2000

L2SW
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YAMAHA

RTX/RTV Series

e L

& YAMAHA



30 © YAMAHA

VPN + VolP

RTX2000 |

ADSL

RTX1000 cecccccce RTX1000
| 30 — | .

L | ¢
RTSGVH—— r/-'} RT56v n__ f/‘-/
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95

10 ©YAMAHA
+|Pv4 over IPv4+ VolIP
o 2-1
= | | l °¢* .
‘4 ’ e'eo o .
! RTX1000 p— .(NTT )
(4
IP ¢ B
g co000® ADSL
o
o
7~ 7~
Svan B e0occccooe T -
my— 10 y—
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50 © YAMAHA

IP

( 1800 )

: 2004/4~2004/8

1800 /

RTV700

g

S *'f-',-"
[ -
2.. J— 7

96
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60

€ YAMAHA

IP

TV

RTX2000

97

: 2003/9~2003/11

60%

RTX1000

TV

60
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50

98

€YAMAHA
VPN+ISDN + IP +050
. (050) ISDN |
RTv700 [ ¢
< || - PBX
PBX e ® O S — 7
- = RTV700 ®|TSP 2CH
Tem12CH  ( )
___lISDN |
30
RTX2000 ( - )
RTX1000 "
L3SW RTX2000 | - PBX
RTV700 f—oF=——27
: 2CH 4CH "y
RT300i % |
: 2004/9 / 10 ')
o +1P-VPN ) RTX1500 [ q
| L PBX
RTV/00 |——F —/
P FAX ( ) 6CH _12CH—__

© Hisashi Hirano, AV&IT Marketing Division, YAMAHA




2700

@ YAMAHA

IP

SIP

BB (nEC svro00)
|

ISDN

l“,g POS
' N

—1B S — B I
[ i
2 o000 .
2700 RTX1000| RT57i RTS571 | RTX1000
B INS 64
: 2004/8 T y RTXlOOO """"""
: LAN2|LAN3 | S/T || [LAN2] |s/T] U B
SoN RT57 |BRI| | isDN
'RT57i |
o Q ‘ i RTX1000 DSU '
LANL |TELL1|TEL2 /@ IP '
4 %  IsDN

99

POS

#2
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'\ http://www.yamaha.co.jp/news/2003/03012201.html

i RTX1000

i QoS

- http://www.rtpro.yamaha.co.jp/RT/docs/qos/priority.html

' - http://www.rtpro.yamaha.co.jp/RT/docs/qos/band-shaping.html

- http://www.rtpro.yamaha.co.jp/RT/docs/qos/tunnel_gos.html

i - http://www.rtpro.yamaha.co.jp/RT/docs/relnote/Rev.07.01/relnote_07_01_04.txt
- http://www.rtpro.yamaha.co.jp/RT/docs/relnote/Rev.07.01/relnote_07_01 26.txt

RTX Series

QoS~

& YAMAHA



Q0S ©YAMAHA

101

(ISDN) ( )
(LAN)

( )

( CBQ Dynamic Traffic Control )

)

© Hisashi Hirano, AV&IT Marketing Division, YAMAHA



RTX1000 ( ) ©VYAMAHA

http://www.rtpro.yamaha.co.jp/RT/docs/qos/priority.html
http://www.rtpro.yamaha.co.jp/RT/docs/qos/priority-performance-1000.html

40

—e— Tl BR40Mbit /s

—s— il |BRAOMit,/ s

—— fhllFRE2E Mhait /s

2 S a U S S —— HillFR20Mbit/s

—— HllBE 15 M it/ s

il FE 1 OhAbit /s

Hl PR bt/ s

| FEGMbit /s
|
|
|
|
|
|
|

AI—"Fwh K]

il PR AN bt/ s
HllFE2 Wbt/ s
PR Mot/ s
PRS2 kbit/s
—— HFR 256 kbit /5
PR 28khit /s
il PR G 4kbit /s

] ] =
— — L]
- e [an}

P b A X [byte]

100
200
400
400
500
g00
1000
1100
1200
1300
1400
1500

F1 . et it R 2L — o DR (SmartBits, lan1—lan2 Uni—directional)
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RTX1500 ( ) ©YAMAHA

http://www.rtpro.yamaha.co.jp/RT/docs/qos/priority.html

100

90

80

60

[Mbit/s]

507
407
307
207

10

103

70

100Mbit/s
90Mbit/s
80Mbit/s
70Mbit/s
60Mbit/s
50Mbit/s
40Mbit/s
30Mbit/s

25Mbit/s
20Mbit/s

4
p
p
p
4
p
4
p

g

15Mbit/s
10Mbit/s

b3

Ptlfterts

8Mbit/s
6Mbit/s
4Mbit/s

2Mbit/s

1IMbit/s
512kbit/s

256kbit/s

EERER:

128kbit/s

64kbit/s

1 (SmartBits, lanl - lan2 Uni-directional)

(Rev.8.02.10)
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RTX2000 ( ) ©VYAMAHA

http://www.rtpro.yamaha.co.jp/RT/docs/qos/priority.html
http://www.rtpro.yamaha.co.jp/RT/docs/qos/RTX2000-QoS/priority/HTML/priority-performance-2000.html

100
| +|BR100Mbit/s
T L et R ERREE LR TP SRR PR 0Mbit/ =
T FRa0Mbit /s
T FETOMbBit/ 2
—=— HFREOMbIt/ 5
20 b il Ll il el —e— il PRSOMbit /s
I —— il FR40MBit /2
—o— HFRI0MbIt/ 5

S[:I _________________________________________________________________________________________________________________

=k %]

&0 RS Mt
_ — HlFR2OMBit 5
5
' o HBR10Mbit/s
40 —=— RSNt/ s
- o il BEE Mbit /s
30 —e— R4t/ s
I —s— Hl|FR2 Mhit/ s
20 —o— HIFRA bbit /s
—— HIFRS12khit/s
10 —— HFR256 khit/ 2

— IR 1 28khit/s
HlFRE4kbit/=

|
|
|
|
|
|
|
|
|
———%Ijﬁﬁmmws
|
|
|
|
|
|
|
|
|

100
200

300

400

500

GO0
700 ¢
800 ¢
800 {rr )
1000 ¢
1100
1200 ¢
1300 ¢
1400 ¢
1500 [-e

P A [byte]

B, T ekt 2 ma  RRRF D 2L — 7 DR R (SmartBits, lanl 1—lanl.2 Uni-directional)
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QoS (1) @ YAMAHA
“RTX1500"

QoS LAN ISDN
fifo o o
wfq O
priority 4 o ( ) o
cbq 16 ( )
shaping 16 o ( )
16 ( )
RTX QoS
00S LAN Leeo, ISDN
RTX1000 | RTX1500.| RTX2000 | RTX1000 | RTX1500
fifo soft soft+hard ", soft+hard soft soft
wfq ' ' soft soft
priority soft ¢ | soft+hard | :soft+hard soft soft
chq . . soft soft
shaping soft % soft+hard | soft+hard
"'.goft+harq|.‘.

105 KX ceo? ’ © Hisashi Hirano, AV&IT Marketing Division, YAMAHA



QoS (2)

QoS classify  queuing

A 4

A 4

(classify) (queuing) (output)

classify queuing

(classify) (queuing)
ISDN(BRI,PRI) PP —71 > PP
_________ LAN AN T AN
PPPoE PP — [ > LAN
IPsec _—~ PP
TUNNEL <o
(VPN QoS) ™ LAN
VPN QoS(IPsec) RTX1000(2003/10/22, Rev.7.01.26)

http://www.rtpro.yamaha.co.jp/RT/docs/qos/tunnel_gos.html
106 © Hisashi Hirano, AV&IT Marketing Division, YAMAHA



(Outbound, ISDN ) QYAMAHA
ISDN
LAN ISDN
QoS(queuing) QoS(queuing)
PP ; SGW
NAT NAT NAT
QoS(classify) QoS(classify) ﬁ QoS(classify)

(TUNNEL#)

107

QoS(classify)
NAT | [ LJ
QoS(queuing) :
LAN
[ |
| NN RTX1500/RTX1000
VolP PC

© Hisashi Hirano, AV&IT Marketing Division, YAMAHA



(Outbound, LAN

)

@ YAMAHA

A

LAN

QoS(queuing)

PPPoE

NAT

QoS(classify)

5
o
:

v

ISDN
QoS(queuinq)
PPP SGW
NAT NAT
QoS(classify) QoS(classify)

PP#)

(TUNNEL#)

108

NA(_)roS(cIassﬁv) ! LJ
QoS(queumq) :
LAN
[ |
| NN RTX2000/RTX1500/RTX1000
VolP PC

© Hisashi Hirano, AV&IT Marketing Division, YAMAHA



(Outbound, PPPoE

)

@ YAMAHA

LAN

QoS(queuing)

teu,

PPPoE

NAT

QoS(classify)

QoS(classify)

NAT

LAN

ISDN
QoS(queuinq)
2 _ YPNOESD
PPP SGW
NAT NAT
QoS(classify)

[
QoS(classify) ?

(TUNNEL#)

)

109

VolP

N

QoS(queuing) :
[ |
||

RTX2000/RTX1500/RTX1000

© Hisashi Hirano, AV&IT Marketing Division, YAMAHA



(Outbound, IPsec+ISDN )  ©YAMAHA

QoS(classify)
NAT

LAN

ISDN
LAN ISDN
QoS(queuing) QoS(queuing)
PPPOE
PPP
NAT NAT
QoS(classify) QoS(classify) :

110

| N
QoS(queuing) :
[ |
||

VolP PC

. RTX1500/RTX1000
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(Inbound, IPsec+ISDN ) ©YAMAHA
ISDN
/
®
‘ﬂ
LAN ISDN
QoS(queuing) QoS(queuing) w L | wa® "N . 4
PPPoE O N
PPP ; SGW
NAT NAT NAT
QoS(classify) QoS(classify) M OQoS(classify)

(TUNNEL#)

111

|
QoS(classify) & N
NAT | ‘.LJ.
QoS(queuing) v anm 4
LAN
\ v RTX1500/RTX1000
VolP PC

© Hisashi Hirano, AV&IT Marketing Division, YAMAHA



€ YAMAHA

(Outbound, IPsec+LAN )

b

LAN F ISDN -
QoS(queuing) M QoS(queuing) X}
B pPPoE L/
| PPP F
NAT NAT
QoS(classify) QoS(classify)

112

QoS(classify)
NATO Classl - .
QoS(queuing) :
LAN
|
| IR RTX2000/RTX1500/RTX1000
VolP PC
© Hisashi Hirano, AV&IT Marketing Division, YAMAHA




’ (Inbound, IPsec+LAN ) QYAMAHA

)
LAN ISDN . E
QoS(queuing) ; QoS(queuing) .‘ L Ny
PPPoE
PPP : SGW
NAT L] NAT NAT
QoS(classify) * QoS(classify) B QoS(classify)
* [}

(TUNNEL#)

_ N
QoS(classify)
NAT 'S M’
QoS(qt|Jeuinq) ¢ am®
LAN
. ‘ ‘ * RTX2000/RTX1500/RTX1000
VolIP PC
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(Outbound, IPsec+PPPoE )

€ YAMAHA

LAN ‘%
QoS(queuing) Qay N

PPPoE

ISDN

NAT

QoS(classify)

QoS(classify)

NAT

LAN

QoS(queuinq)
N

PPP SGW

NAT B B NAT

QoS(classify) :ﬁ QoS(classify)
4

(TUNNEL#)

114

| N
QoS(queuing) :
[ |
||

VolP PC

RTX2000/RTX1500/RTX1000
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(PP#

(Inbound, IPsec+PPPoE ) ©YAMAHA
[ |
B
LAN ISDN
QoS(queuing) | ¥ m - QoS(queuing) “ mnuENpN &
PPPog_._q—.\l\h
PPP ' ; : SGW
NAT NAT NAT
QoS(classify) QoS(classify) : : QoS(classify)

(TUNNEL#)

115

[
|
QoS(classify) [ ]
wr— Yee
QoS(queuing) | Np
LAN
| —y— RTX2000/RTX1500/RTX1000
VolP PC
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QoS (3):fifo @ YAMAHA
“fifo” fifo

fifo
“gueue /nterface length”

“fifo”

®_ (classify) ] (queuing) : (output)

116 © Hisashi Hirano, AV&IT Marketing Division, YAMAHA



QoS (4):WFQ(Weighted Fair Queue) &YAMAHA
Rev.6.00.15: [4] Rev.6.00.20 [1]
wiq IP
wiq TELNET
TELNET fifo
wiq
ISDN
“Wfq,,
(classify) 1 (queuing) | (output)
<
4 )
—> wfq >
N J
'
\_ Queue .
117 © Hisashi Hirano, AV&IT Marketing Division, YAMAHA



QoS (5).CBQ(Class Based Queue) & YAMAHA
Rev.3.00.30: [4]
> “CBQ”(http://lwww-nrg.ee.lbl.gov/floyd/cbqg.html)
(ISDN )
CBQ

>1 16 ( )
» CBQ
>

RT 0

100%

> ISDN
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QoS (6):prority @ YAMAHA

“priority” “gueue class filter” “queue /nterface class
filter list”
LAN “speed
Interface”
“priority”
(classify) ] (queuing) ] (output)
28 . (4)

“speed”

A~
o
Q

v wm
e
2
°

- o o |- |—o—
' o | | o | | o | o

o o o o

Y

( )
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LAN2 8Mbit/s  SIP.RTP

speed lan2 10m 10Mbit/s

queue lan2 type priority

queue class filter 1 4 ip * * tcp * 5060 5060
gueue class filter 2 4 ip * * udp * 5004-5060 5004-5060"

queue lan2 class filter list 1 2

PPPOE LAN2 10Mbit/s  udp

speed lan2 10m 10Mbit/s
queue lan2 type priority LAN

pp select 1

pppoe use lan2 LAN2 PPPoE

... PPPoE

queue class filter 1 4 ip * * udp * *
queue pp class filter list 1
pp enable 1

| ]

“gueue /nterface default class” “ 2”

http://www.rtpro.yamaha.co.jp/RT/docs/qos/priority.html
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QoS (7):shaping ( ) ©YAMAHA

“shaping” “gueue /nterface class property”

“gueue /nterface class filter list”

“shaping”

\ 4

(classify) (queuing)

“gueue class filter”

A 4

(output)

([
\ 4

shaping

([
A\ 4

shaping

([
| @
A 4

shaping

|

121 © Hisashi Hirano, AV&IT Marketing Division, YAMAHA



LAN2 10Mbit/s

queue lan2 type shaping
queue class filter 1 1 ip * * udp * *
queue lan2 class filter list 1

udp 2Mbit/s 8Mbit/s

UDP
LAN2

gueue lan2 class property 1 bandwidth=2m 1 2Mbit/s

queue lan2 class property 2 bandwidth=8m 2 8Mbit/s

PPPoOE LANZ2

[

pp select 1

pppoe use lan2

... PPPOE

queue class filter 1 1 1p * * udp * *

queue pp class filter list 1
pp enable 1

queue lan2 type shaping
gueue lan2 class property 1 bandwidth=2m 1 2Mbit/s

gueue lan2 class property 2 bandwidth=6m 2 6Mbit/s

]

“gueue /nterface default class”
“gueue /nterface class property”

8MDbit/s udp 2Mbit/s 6MDbit/s

LANZ  PPPoE

UDP

LAN2

(11 211
“shaping” “bandwidth”

http://www.rtpro.yamaha.co.jp/RT/docs/gos/band-shaping.html

122
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QoS (8):“Dynamic Traffic Control” QYAMAHA

shaping gueue class property
bandwidth , ( ) 2

speed ... 5m speed ... . m |
. bandW|dth 100kim ... ... bandwidth=_m ...

:“1m11

V} =#100k”
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“Dynamic Traffic Control”
( 10Mbit/s Dynamic Traffic Control )

lan2 10m 10Mbit/s
lan2 type shaping

lan2 class filter list 12 3 4

lan2 class property 1 bandwidth=100k,1m

lan2 class property 2 bandwidth=200k,2m

lan2 class property 3 bandwidth=300k,3m

lan2 class property 4 bandwidth=400k,10m

class filter 1 1 ip * * tcp 1000 *

class filter 2 2 ip * * tcp 2000 *

class filter 3 3 ip * * tcp 3000 *
class filter 4 4 ip * * tcp 4000 *

( 10Mbit/s Dynamic Traffic Control )

lan2 10m 10Mbit/s
lan2 type shaping

lan2 class filter list 1 2 3

lan2 class property 1 bandwidth=500k,10m

lan2 class property 2 bandwidth=100k,10m

lan2 class property 3 bandwidth=2m,10m

class filter 1 1 ip * * udp 5004-5060 * (VolP
class filter 2 3 ip * * tcp 108 * (
class filter 3 2 ip * * tcp 2000 * (

124 © Hisashi Hirano, AV&IT Marketing Division, YAMAHA



QoS (9):“precedence” QoS QYAMAHA

gueue class filter "precedence”
TOS

precedence(0-7) (1-8)

10Mbit/s TOS

speed lan2 10m 10Mbit/s
gueue lan2 type priority

queue lan2 class filter list 1
queue class filter 1 precedence ip * * * * *

( 50Mbit/s 10M 40M )
“Dynamic Traffic Control”

speed lan2 50m 50Mbit/s
queue lan2 type shaping

queue lan2 class filter list 1

queue lan2 class property 2 bandwidth=10m,50m

queue lan2 class property 5 bandwidth=40m,50m

queue class filter 1 precedence ip * * * * *

125 © Hisashi Hirano, AV&IT Marketing Division, YAMAHA



ISDN Q0S @YAMAHA
PPP

B “ppp ccp type stac” ( / )

o

x<: /Qo0S

(VolP )

B “ppp ccp type none” ( )
ﬂppp ccp type stac” ( )

AN
1

/
“IN il 1 {ﬁrﬁ I ]

\_ < > L

<

ol —
> < > /
~

/“Dpp ccp type none”

I

L—

K < >

<

> < > /

126
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TOS @ YAMAHA

TOS

P
(input) ng (output)

— [ Tos
I 7 | (supersede)

Ip tos supersede ID TOS [precedence=PRECEDENCE] F1 [F2...]
no ip tos supersede ID TOS
I ]
| N ... 1-65535
TOS ... TOS (0-15)
normal ... 0 min-monetary-cost ... 1 max-reliability ... 2
max-throughput ... 4 min-delay ... 8
PRECEDENCE ... PRECEDENCE (0-7) PRECEDENCE
| Fn...IP
[ ] IP TOS

‘pass’ ‘restrict’ TOS ‘reject’

__________________________________________________________________________________________________________________________________
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( )IPv4 @ YAMAHA

|

N [ R IIIIII§56§ 232422222221

Version IHL Type Of Service Total Length

o
O -

|dentification Flags Flagment Offset

Time To Live Protocol Header Checksum

Source Address
IP

Destination Address
IP

Options Padding

IP
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( )IP / @ YAMAHA
mRFC791:Precedence Field RFC1349:ToS Field

bit 0 bit 1 bit 2 bit 3 bit 4 bit 5 bit 6 bit 7

P2 P1 PO T3 T2 T1 T0 MBZ
IP Precedence 3 bits (P2 PO)
ToS(Type of Service) 4 bits (T3 TO)
MBZ “must be zero”

P2 PO|IP Precedence T3 TO |Type of Service

0| 000 [Routine 1000 |minimize delay
1| 001 |Priority 0100 |maximize throughput
2| 010 |Immediate 0010 [maximize reliability
3| 011 |Flash 0001 |minimize monetary cost
41 100 [Flash Override 0000 |[normal service (default TOS)
5| 101 |Critical
6| 110 |Internetwork Control
7| 111 |Network Control
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i http://www.yamaha.co.jp/news/2003/03012201.html
i RTX1000 |
| QoS |
- http://www.rtpro.yamaha.co.jp/RT/docs/fastpath/
| - http://www.rtpro.yamaha.co.jp/RT/docs/relnote/Rev.07.01/relnote_07_01_04.txt
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RTX1000( ) © YAMAHA

RTX1000 _(Rev.7.01.29)
100.00 ! S = —— — X

90.00 |

~~80.00 |
(7)) i K3 X

27000 (_ fastpath )

60.00 | .
~ : (_normal path ) ..~

50.00

-
*

Pl

4000 |

( Rev.7.00.04 )

3000 |
20,00 ;

10.00 B

0.00
0 256 512 768 1,024 1,280 1,536

(octet)

+

—<&— fast path

- - -®- - - normal path
X— (Rev.7.00.04)
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Nl N2 N3 CEEE T N T T N T T R T Ml M2 M3
¥ IP / _______________________________________
\ \

|P 12B |
o SEIE IP
' 40Bytes ,
P
)
10msec| 100 80bytes| 120bytes 96kbps
20msec|{ 50 160bytes| 200bytes 80kbps 120kbps
G.711 40msec| 25 320bytes| 360bytes 72kbps
(64kbps) 50msec| 20 400bytes| 440bytes 70.4kbps
80msec| 12.5 640bytes| 680bytes 68kbps
100msec| 10 800bytes| 840bytes 67.2kbps
10msec| 100 10bytes 50bytes 40kbps
20msec| 50 20bytes 60bytes 24kbps 30kbps
G.729a 40msec| 25 40bytes 80bytes 16kbps
(8kbps) 50msec| 20 50bytes 90bytes 14.4kbps
80msec| 12.5 80bytes| 120bytes 12kbps
100msec| 10 100bytes| 140bytes 11.2kbps
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- (wire speed)

64 1518 100%
64 1518 100%
- ...RT105¢
- ...RTX1000/RTX2000

- ()
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Ethernet -
preamble| MAC | IP FCS preamble| MAC | IP FCS|, o o o
8) | (14) | (46 1500) | (4) (12) 8) | (14) | (46 1500) | (4)
_ N J
I —
S N
[ 10 L ]
SmartBits | . Ethernet
64 1518 octets
IP 18 octets L
. —-46 1500 octets .1 20 octets(160 bits) |
"""""""""""""""" \ FR i~ <
S N :
L ] ‘
. 100Mbit/s FastEthernet
100% 100Mbit/s
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FP(fast pass)

(fast path)— @ YAMAHA
RTX2000 RTX1000 (fast
path) RT571 RTV700 RTX1000
(normal path)
RTX2000 RTX2000
RTX1000 RTX1000 RT57i RTV700
NAT/IP
L2
— LAN WAN |

Identifier (ping

(TCP/UDP )

)

http://www.rtpro.yamaha.co.jp/RT/docs/fastpath/
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(RTX2000 )

RTX2000 CPU Intel IXP1200
IXP1200 PC
CPU StrongARM 1

€ YAMAHA

LAN WAN
CPU 6 Sl
RTX2000
CPU
CPU
6
LAN
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RTX1000 RTX2000

CPU LAN WAN

LAN
LAN
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RTX1000(VPN ) © YAMAHA

RTX1000 VPN (Rev.7.01.29)
i + —Hl

100.00

i S
80,00 1 |p tunnel mtu 1280:
7)) . ip tunnel mtu 1400
27000 ’/ o “ip tunnel mtu 1446
\E./ 60.00 i / /

50.00 +

i (__ fast path )/
4000 — lﬂg
30,00 /
20.00 o (_normal path ) G - i.r"
/ ,l g --ANe-A

10.00 5 l
000 m-- -- o * ! ! |
0 256 512 768 1,024 1,280 1,536
+
—H&—— MTU=1280(fast)
---®--- MTU=1280(normal)
(OCtEt) —74—— MTU=1400(fast)

---A--- MTU=1400(normal)
—O—— MTU=1446(fast)

---®--- MTU=1446(normal)
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139

- IPsecC

MTU

- PPPoE (2001 )

- IPsec (1998 )
http.//www.rtpro.yamaha.co.jp/RT/FAQ/IPsec/notes.html

IPV6

~ MTU (IPv4 )
- MTU = 1280

- DF

- Ip tunnel tcp mss limit
TCP  MSS(maximum segment size) TCP

— ip tunnel mtu
© Hisashi Hirano, AV&IT Marketing Division, YAMAHA



VPN ©YAMAHA

Ethernet -
MTU
Ethernet 1500
: 64 1464 octet IPsec
:Ethernet — - ~
over head: preamble| MAC |IP IP FCS
+20 octets (12) (8) (14) | (20) |(26 1426)| (4) (12)
:IPsec(3DES&SHAL) | |
over head: IP ESP \Y ESP padding|trailer
+50 octets (20) (8) (8) (46 1446) (0-255) (2) |(12)
:Ethernet 1
preamble/MAC|IP IP FCS
(12) B8) [(14)]| (20) (76 1476) 4) | (12
—_ 7
—
VPN : 114 1514 octet
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MTU & YAMAHA
MTU " Ethernet h
MAC|IP P FCS
_ (14) | (20) (26 1480) 4)
MTU| ength|  pppoE
IPv4 MTU(RFc7o1) 65535 MAC |PPPOE |PPP|IP P FCS
IPv4 PMTU(RFc1191) 576 (14| 6 |[@] (20 (18 1472) (4)
IPv4 MTURFc791) 68 - /
IP over ATM 9180 4 I
FDDI(RrFc1188) 4352 4500 MAC |IP P FCS
Ethernet(rrcaos) 1500 1518 (4] @0 (1480) @
PPP(  [RFC1314) 1500 @ PPPOE
PPP (low delay,rrc1144) 296 4
|IEEE 802.3(RFC1042) 1492| 1518 P R p s
PPPoOE(RFc2516) 1492 | 6 @] (o) (1472) (4)
PPPOE( ) 1454 49
IPv6 MTU(RFc2460) | 1280 MAC |PPPoE|PPP|IP P FCS
NetBIOS(rFc1088) 512 \(14) 6) [@]| (20) ©) | (10) | (@ /

http://rfc.netvolante.jp/rfc/rfc1191.txt (Path MTU Discovery)
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MTU (Path MTU Discovery) @YAMAHA

MTU MTU
O (fragment)
MTU
- MTU MTU
- MTU
( )
_ A MTU = 1500
____________________________________ L

Y

\ L
\ —— "d
\
. MTU = 1280 MTU=1500 " B

B MTU = 1280

e MTU = 1500 MTU = 1500 A
/ MTU = 1500 L .I
/

http://rfc.netvolante.jp/rfc/rfc1191.txt (Path MTU Discovery)
http://rfc.netvolante.jp/rfc/rfc815.txt (IP DATAGRAM REASSEMBLY ALGORITHMS)
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MTU = 1500 MTU = 1500
s _f

o Ay

tunnel MTU = 1280
( )

. DF=1 i
P MTU  (1280)
: MTU DF=1
MTU
[ MTU ]
|P (DF ) “1”
MTU
ICMP MTU
MTU
ICMP MTU
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144

DF MTU ICMP
MTU
(Path MTU Discovery Blackhole) MTU
DF 0
MTU
e®Rev.7.00.14: [1]
http://www.rtpro.yamaha.co.jp/RT/docs/relnote/Rev.07.00/relnote_07_ 00 14.txt
IP DF 0
[ ] ip fragment remove df-bit filter FILTER NUM...
e .7.01.26: [4]
http://www.rtpro.yamaha.co.jp/RT/docs/relnote/Rev.07.01/relnote_07_ 01 26.txt
IPsec IPv4 DF
[ ] ipsec tunnel outer df-bit MODE
e Rev.7.01.26: [5]
http://www.rtpro.yamaha.co.jp/RT/docs/relnote/Rev.07.01/relnote_07_ 01 26.txt
IP DF
[ ] nat descriptor masquerade remove df-bit SW
e®Rev.7.00.14 [8]

http.//www.rtpro.yamaha.co.jp/RT/docs/relnote/Rev.07.00/relnote 07 00 14.txt
TCP MSS / % 1) ip tunnel tcp mss limit auto

[ ] ip INTERFACE tcp mss limit MSS 2) ip tunnel tcp mss limit 1240
1pv6 INTERFACE tcp mss limit MSS..
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Ip tunnel mtu #1¢ ) ©YAMAHA

MTU IP

4 MTU = 1280

L e eemmms L

~

................................... k4
MTU
o 9%
default
ip pp mtu 1500 64 1500
. . ip lanX mtu {1500 64 1500
®“ip tunnel mtu 1280” ( ) ip tunnel mtu [1280 64 1500
MTU
MTU MTU=1280
S T C =
N Y,
— e
64 1280
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Ip tunnel mtu H2( ) EYAMAHA

MTU
4 N

MTU = 1500

Lo e oy b -

_ )
@"Ip tunnel mtu 1500”
MTU ( )
) 0S , SmartBits, ...
VPN (ESP )
VPN
- = ip— s eI e e . =
N J
v — C
¢ e e
IP — » ESP#2 |IP|| ESP#1 |IP . IP
- ~ /) &
\ ) 1447 1500 -
“1446”
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TV MTU

MTU 1280 1400

VPN MTU

m“ip tunnel mtu” VPN(IPsec) MTU
) VPN(IPsec) MTU 1400
“Ip tunnel mtu 1400”
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http://www.yamaha.co.jp/news/2002/02090402.html
VPN RTX1000 |

VPN IP-VPN i
http://www.yamaha.co.jp/news/2002/02062701.html
VPN RTX2000 :
http://www.rtpro.yamaha.co.jp/RT/docs/backup/index.html
http://www.rtpro.yamaha.co.jp/RT/docs/vrrp/vrrp.html

YAMAHA

RTX Series

~Backup Technology~

& YAMAHA



network backup ( ) @YAMAHA

EEEEEN [ ]
eoeo0ocoo0 (A_’B’A_’C)
ISDN
XX EX) ( B ) (A—»B)
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€ YAMAHA

Layer

floating static o
network backup ICMP keepalive o
pp backup oPP LCP keepalive oPP
PPP ICMP keepalive oLAN
PPPoE otunnel
L3 |lan backup o LAN ARP keepalive oPP
ethernet ICMP keepalive oLAN
( ) otunnel
tunnel backup |otunnel IKE keepalive(heartbeat) |© PP
IPsec ICMP keepalive OLAN
otunnel
L9 leased backup LCP keepalive o|SDN
fr backup FR PVC o |SDN
( ) tunnel backup | IPsec IKE keepalive(heartbeat) |©ISDN ( )

VRRP
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floating static ~ L2/L3 & YAMAHA

RT /RTX -»»:-:-f::::::f:iifiiiffjfﬁf::ﬁ:i _ _
1) "floating static”
_ 2) “network backup“( )

oo
VY- « - ¥ TVVA- « o ¥

P L2

I " “’
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GUIl(web Assistance,

RTX1000 GUI

IPsec

i s a2

AemTes ¢ e RAFERLL - Maryva] Mg e

IPsock 5 L2 O B HEE __
[ams- @]
PRCRTT
Mot Furcl T
ERLER e I P
e i el = SeC
SHEELEIPTIL ATHATS
YN TEL2
: (FERELRR BRI
winiD EED ERG ERCAOE TR ARTR LI E Rl L OopsoeEwmedors 0000
ome - K W R EEChh o T e ;
AT WA ERTRRITE /
| [ R i
RTX1000 Web Assistance 81771008 N 9100. Mo pwtsne. £ o T P ——— e e :
e b . WD ERD RAY BRCADE T-AD AATH ¥ TR b -~
REDL—S-ORB OFL- 04 &t /um famchy wirey RE7AITL  acwon b L1 2 ST O ST
4 » e VR 1B S i BaETFLOEL ADES-CAC ¥
= | e I - FASDRE
LachotE | BTSSR —— R T X 1000 Web Assistance e o G
- = . L e T [ i MEF=7T T Clauts Dan Calf
- - » F=lrizd: LANG
- Lanti= A _ ol PeecDBE - IREERT « HIZEIMMIEME O ATLE.
g g e ST — ? w872 308
PO T4 Do PRS- — 1 TS ORI T
o PR IR e o & « BHOPTFL: 202200202
s = " EZEL ey e — ) o BFEOIPTELR: 202.200.202.2
ey « WICERIEUL A TLE,
=[S0t —+ _""“ﬁ « SAMACEEERLCESNIFTT I E -
HoAEE nEun R 3. MATEHE
ol e W2 15 7o) [sZ]
= ekt * FEPONIS(E NATMHLIBIITY E A
- AT _ + ERPOBIE: HATORIIATLIE # A,
- em e - o LIRS U » KEME{E: NATO I E t
T E Ly e— - TR o KEDEE NATORMABY LA,
Evherwy LAFD U - - . [ Faial LTS + WICREERIEVLEATLE,
s A oos P '
|} 1 -FeEznaie L W B PR 1)
« WEniEl
A i + ESPOEIE DL AERELET,
LU IRRERATEX AL T, + ESPOE(E DLATRELET,
roasie ¥ [HEAESE | » KEDRE 2l 2% 88 F T,
F » KEDEIE Tl aERELET, &
& - ¢ ¥
http://www.rtpro.yamaha.co.jp/RT/docs/web_assistance/index.html Sl rooreTena.z Mol
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RTX1000 Rev.8.01.07 [1]

mHTTP
IP httpd service HTTP /
httpd host IP
httpd listen listen

httpd timeout

\ WWW

il B B

B
'RTX1000 Web Assista =}
E::;;]:-mm-:-w:

e “ ?-\-l-‘ l#“i“ = -ﬂl bl o]

HATX 1000

W
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RTX1000 Rev.8.01.07 [1]
[
GUI
mail-notify status use / all
mail-notify status server interface
mail-notify status from routing
mail-notify status to vpn VPN
mail-notify status subject nat NAT
mail-notify status timeout firewall
mail-notify status type config-log
mail-notify status exec
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RTX1000 Rev.8.01.12 [3]
IPv6

(MLDv1/MLDv2)
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“IPv6 S [ 24V/ " @YAMAHA

“IPV6 " “IPv6 +RA Proxy "
(IPv4 ) (IPv4/1Pv6 )
FLET’S.NeN FLET’S.Net \

RA
° | |
IPv6 firewall
IPv6
RA
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( ) RT571 FLET’S.Net ©YAMAHA

IPv4 DNS
1) “flets” - IPv4
2) “flets.net” - IPv6
/| IPv6 DNS

IPv6

IPv6 SIP I=
(FLET’S.Net )

<‘ ® o |Pv4 _RA  RAProxy
_IPV6
(o e o |PV6 - IPv6
_IPV6 SIP  (FLET’SNet )
o e1puBSIP Cone
* (AAAA )

l ,Jj FLET’S.Net
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VPN

RTX1000

123,900
( 118,000 )

ISDN S/T SERIAL
=rx) Ea= =t

4
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VPN
RTX1000

100 Mbit/s
- 23Miitr's
""""""" : 55,\/‘|“t;it/s (2004/4 )
VRRP
ISDN, VRN
f o gos
OSPF,BGP4, |
|Pv4/1Pv6
IPv6
VPN

160 (2002 10 +(X) © Hisashi Hirano, AV&IT Marketing Division, YAMAHA
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€ YAMAHA

FTTH ADSL CATV ISDN
LAN 3 (10BASE-T/100BASE-TX / )_LAN1 4 (LAN )
ISDN S/T 1 ( ON/QFF )
1 (D-sub 9 DTE 9600hit/s)
RAM 16MB
Flash ROM 4MB ( 1 config;:1 )
0 40 15 80%
AC100V (50/60Hz)
( 7W (0.12A)
VCCI A
220(W)><141.5(D)><42.6(H)mm __750qg
100Mbit/s (3DES 55Mbit/s)
IPv6 (IPv4 over IPv4, IPv6 over IPv4, IPv4 over IPv6, IPv6 over IPv6) RA Proxy
IP_IPv6 IPX
IPv6(MLDv1 MLDv2 MLD Proxy)
IP IPv4 (RIP._RIP2 OSPF BGP4) IPv6(RIPng)
WAN PPP _PPPoE MP
RADIUS PAP/CHAP/MS-CHAPv1/MS-CHAPv2 ISDN
SNMP _syslog
TFTP
TELNET TFTP / RT ISDN
WwWw
VPN :IPsec AES( )/DES/3DES( ) IKE: /
VPN VPN PPTP ‘RC4 :‘MS-CHAPv1/v2
' 30_(PPTP 4 )
(1P
QoS - WFQ ( ) (CBQ ) VPN
QasS . ToS
/
NAT NAT IP IP PPTP ) IPsec (1
(NAT )._NetMeeting FTP traceroute ping
VRRP( ) _ISDN VPN
(ISDN ) __{IPComp CCP(Stac LZS) VJC
DHCP / / DNS DNS CIDR ProxyARP NTP
LAN PIAFS 32k/64k BOD(MP BACP)
Windows DNS
UPnP SIP-NAT Wake On Lan
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RTX1000 [ ] © YAMAHA

GO YAMAHA RTX1000

162

LAN1 LANZ2 LAN3 Bl B2 L1

POWER INIT LAN1 LANZ2 LAN3

LINK/SPEED ISDN S/T (BRI) SERIAL POWER

GND

a @2 @
|" h
LanT (=10 L ISDN ST SERIAL M8 : 8
ofwgs)o| o1 | J
| J
\) W Gg
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r

 YRK-1000 19

163

18,000 )

U 1 2

RTX1000/RT105i/
RT105p/RT105e

[ ]
W(482.6 mm)

H(162 mm)
D(44.5 mm)

[ ]
1.5kg

IO

-~ E N K & -E- % % _R_=_|

© Hisashi Hirano, AV&IT Marketing Division, YAMAHA



€ YAMAHA

164

(2002 11

)

RTX2000

417,900
( 398,000 )

FE*8 port LAN
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VPN @ YAMAHA

RTX2000

FE* 100M: - N
FE*g | - 800M N QoS
GbE*2{  400M{  80OM B LAN
500Mbitls LAN ( 16)
100Mbit/s
VPN W@DES) (VPN LAN )
"""""""  80Mbitls (20044 )
IPv4/I1Pv6
VRRP
VPN IPv6
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RTX2000
ADSL CATV FTTH IP-VPN
LAN 8 (10BASE-T/100BASE-TX)
/ 1 VPN 1
1 (D-sub 9 DTE 9600bhit/s)
RAM 64MB(DRAM) 4MB(SRAM)
Flash ROM 4MB ( 1 config: 10 )
0 40 20 85%
AC100V (50/60Hz)
0.35A
VCCI A
445 (W) > 295 (D) =< 43.7 (H) mm__ 3.8kqg( )
19 (10_)
400Mbit/s (3DES 80Mbit/s)
IPv6 (IPv4 over IPv4, IPv6 over IPv4, IPv4 over IPv6, IPv6 over IPv6)
IP_IPv6 IPX
IP RIP_RIP2 OSPF BGP4
IPv6 RIPng
WAN PPPoE
PAP/CHAP
SNMP _syslog
TFTP
TELNET TFTP /
VPN VPN IPsec AES( )/DES/3DES( ) IKE: /
: 500( 150)
(1P
QoS - WFQ ( ) ( ) VPN
QoS ..T0S
/
NAT IP NAT P DMZ PPTP (1 ) IPsec (1
(NAT ) ) _NetMeeting FTP traceroute ping
VRRP( ) VPN
CIDR ProxyARP DHCP / / DNS DNS NTP
LAN
ADSL CATV FTTH ADSL
ISDN DSU
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? ;

S YAMAHA

(D

AEE OFF_oH

POWER POWER
ALM CONSOLE LAN 10/100 LINK/DATA
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10BASE-T/100BASE-TX*8 1000BASE-T + 1000BASE-SX 1000BASE-T + 1000BASE-LX
102,900 102,900 207,900 312,900
( 98,000 ) ( 98,000 ) ( 198,000 ) ( 298,000 )
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CISCO

fast switching (pps )
1712 (T’o?)é)k PPS ° (64 octets)
1720
ggg i;”; ppz .:aStlE;Z:r::; 148,810 pps
1750 e B
oo | 2KPs|
eaixu | 30kpps
e I N e
2691 0k L RTX2000 (FE6 3327k ps] - 560k
3745 e R

(2004 7 )
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