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YAMAHA

Router
1995 2004

& YAMAHA



€ YAMAHA

LSl ISDN LSI ISDN

ISDN RT100i
1989 |ISDN LS|
1990 |FD (OEM) “FD ”
1995 |ISDN “RT100i”
1997 |ISDN (OEM)
1997 |DSU LS|
1997 “RT140i"
1998 |ISDN& “RT140e”
1998 |ISDN TA/ “RTA50i”
2000 “RT300i”
2000 “RT60W”
2001 |ISDN& “RTAB4{"
2002 VolIP “RTASS5i”
2002 VPN “RTX1000”
2003 VoIP “RTV700”
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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 [2002/2 |10/100%2, |3 |1
RT80i |1997/10(10*1 2 |1 11b*1
RT140i [1997/10(10/100*1 2 RTAS55i |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 ||IRTX1000 |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
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 [2001/11 {10/100%2,
11b*1 L2
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@ YAMAHA

- /SOHO/
- RT&RTX

VolP
- VolP =

IPVv6
- VPN VolP

IPsec
6 © Hisashi Hirano, AV&IT Marketing Division,



@ YAMAHA

VolP
- IP

- IP 6
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€ YAMAHA

VPN

RTX1000

123,900
( 118,000 )

ISDN S/T SERIAL
=rx) = -

4

9 (2002 10 ) © Hisashi Hirano, AV&IT Marketing Division,



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

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



RTX1000

©YAMAHA

r——=—=-===°

YRK-1000
19
18,900
( 18,000 )
U 1 O
11

| 3
i

I
—t

0@o|®

|
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€ YAMAHA

12

(2002 11

)

FE*8 port

RTX2000

417,900
( 398,000 )
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VPN

@ YAMAHA

RTX2000

FE*2 100M - N
FE*8 - 800M N QoS
GbE*2 | 400M 800M - LAN
500Mbit4s LAN ( 16)
100Mbit/s
VPN W@DES) (VPN LAN )
"""""""  80Mbitls (20044 )
IPv4/1Pv6
VRRP
VPN IPve

13 (2002 11

+X)
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= ——

RTX2000 ©YAMAHA

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 )

14 © Hisashi Hirano, AV&IT Marketing Division,



@ YAMAHA
)

- ISDN(64K)

. OCN (128k) +
(64k/128K)

. IP-VPN (64k/128K)

R o .64k _1S5M)

Ea) H
) '

15 (RTX ) © Hisashi Hirano, AV&IT Marketing Division,



200

100

30

20

10

()

(4 )

DR1500
IP-VPN
DAIS00 &;P
FR
DA1500
i -
- r ADSL
FR
DA128
IP-VPN
I DA128 . IP-Vils FTTH
S = Bl 80909090 Y Yy | LAN
D OCN |
N e
VPN
..... ADSL IP
""""""""""" VPN
ADSL IP
R >
64k 128k 500k 1M 1.5M 8M 100M
(RTX )« 2002.4.1) ( /)



(VPN) @ YAMAHA

Internet
.lllllllllll:
¥ am» — v aé |
RTX2000 | " RTX1000 || | ]
- ; Server ——T*' | LAN
I 2y PC EVPN(( ) )
|‘p_C A S AN
e -
)
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VPN € YAMAHA

YAMAHA RT140e/RT140f

BRI BRI BRI
RTl& RlezH:
LAN|] [LAN LAN|] [LAN
[ RT140e ] [ RT140f ]
1998 5 1999 2 ( )
LAN: 2 LAN: 2
BRI: 1 BRI: 2
BR LAN] [BRI L ] §
. 1998 5 :IPsec ( )|
RT140 RT140e i 1999 1 :LAN NAT (NAT ) i
| 2001 4 :PPPOE IPV6 |
LAN . 2001 12 :DHCP :

\C L "/

18 (RTX ) © Hisashi Hirano, AV&IT Marketing Division,




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 Solution~

& YAMAHA



€ YAMAHA

20

Networld + Interop 2002
- RTX1000&RTX2000

- ISDN

© Hisashi Hirano, AV&IT Marketing Division,



Internet VPN (N+1 2002) @vamana

MASTER ' BACK UP

21 (RTX ) © Hisashi Hirano, AV&IT Marketing Division,



IP-VPN (N+I 2002) ©YAMAHA

MASTER ' BACK UP

Internet

GATEWAY

|
Wiy s
|

A

22 (RTX ) © Hisashi Hirano, AV&IT Marketing Division,



Ethernet (N+1 2002) @YamaHA

MASTER BACK UP

E)(ernet

A B

23 (RTX ) © Hisashi Hirano, AV&IT Marketing Division,



RT140i (ISDN )

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

| | BRI2 -

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

Backup Backup
RT140i RT140i RT140i RT140i

y " o

ISDN FR ISDN

<=

24 (RTX ) © Hisashi Hirano, AV&IT Marketing Division,
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: {ISDN
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leased backup

€ YAMAHA

25

(A-B)
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fr backup (pLci ) @YAMAHA

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

( B ) (A-B)
26 © Hisashi Hirano, AV&IT Marketing Division,




€ YAMAHA

Layer

floating static o
network backup ICMP keepalive o
pp backup PPP LCP keepalive oPP
PPPoE ICMP keepalive oLAN
otunnel
L3 |lan backup ethernet ARP keepalive oPP
ICMP keepalive oLAN
( ) otunnel
tunnel backup | IPsec IKE keepalive(heartbeat) |© PP
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

27
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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 " “’

© Hisashi Hirano, AV&IT Marketing Division,



floating static (network) @ YAMAHA

— ( B)
|
ISDN
( ) (A-B)

29 © Hisashi Hirano, AV&IT Marketing Division,



floating static (VPN) @ YAMAHA

OSPF or RIPv2

-

e B)

[ ]
(A-B)
ISDN
( B ) (A~ B)

30 © Hisashi Hirano, AV&IT Marketing Division,




network backup ( - ) ©YAMAHA

( B)

(A-B,A-C)
ISDN
( B ) (A-B)
© Hisashi Hirano, AV&IT Marketing Division,




ISP backup (pp/lan backup)

€ YAMAHA

32

ISDN

© Hisashi Hirano, AV&IT Marketing Division,



ATM

backup (lan backup) @ YAMAHA

33

( B ) (A-B)
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tunnel backup @ YAMAHA

XXX EX) (A_’B’A_’C)
eeoocooe ISDN
( B ) (A B)

34 © Hisashi Hirano, AV&IT Marketing Division,




floating static ( ) @YAMAHA

ab‘... ....".
" ISDN S

...

| J

| 4

BRI RTX1000 RTX1000
1a b
Ll N e) a
S @) QSPF (B QSAE | e
e S a® R0 i P 8.
e | (¥ » ‘ o

LAN|a = = _tITANI ITAWI:

'. : V4 :.’ '.

e ,“ ’ b agqaaaadvl|®
9
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network backup ( )  @YAMAHA

»
ISDN e
» <.

BRI RTX1000

RTX1000

36 © Hisashi Hirano, AV&IT Marketing Division,



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

________________________________________________________________________________________

2003/1
RTX Series

& YAMAHA



RTX1000( ) © YAMAHA

RTX1000 (Rev 7.01.29)
100.00
90.00 |
~~80.00 [ L
8 ! R 2 X
& 7000 (_ fastpath ) o
60.00 | -
~ : (_normal path ) ..~
50.00 ¥
4000 | -
30,00 I ( Rev.7.00.04 )
20,00 ;
X
10.00 X
0.00 ‘
0 256 512 768 1,024 1,280 1536
(octet)
+
—<&— fast path
- - -®- - - normal path
X— (Rev.7.00.04)
38
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€ YAMAHA

39

64 1518

64 1518

(wire speed)

100%

100%
...RT105¢
...RTX1000/RTX2000

© Hisashi Hirano, AV&IT Marketing Division,



€ YAMAHA

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

40 © Hisashi Hirano, AV&IT Marketing Division,



41

RT105e ( ) © YAMAHA

D

PC PC||PC||PC||PC
SR
RS-232C 112134 LANZ2
| | | | |
SERIAL LANC LANC
L ¢
32bits/44.44MHz (1.4Gbps)
CPU RAM FlashROM
(SH3/133MHz) (16MB) (2MB)
RT105e

© Hisashi Hirano, AV&IT Marketing Division,



42

RTX1000 ( ) @YAMAHA

PC PC||PC||PC||PC Server
SR I
RS-232C S/IT 112|134 LAN2 LAN3
’J | | | | |
SERIAL ISDN LANC LANC LANC
¢
32bits/100MHz (3.2Gbps)
CPU Security Engine RAM FlashROM
(MIPS32/150MHz) (DES/3DES) (16MB) (2MB)

RTX1000

© Hisashi Hirano, AV&IT Marketing Division,



© Hisashi Hirano, AV&IT Marketing Division,

RTX2000 ( ) ©YAMAHA
PC
— Eeeses s BEERERED
| Security Engine |: zzzzzzzzi|z|ilzlziz|lz|Zz|lz|z
| (DES/3DES) | 1 8RA8 K REBRNRIEQLB|&R[ZR8R
 — ¢ S S S S .
64bits/66MHz (4.2Gbps)
¢ *
CPU 64bits/116MHz Packet Engine
* 7 2Gps) ¢ ¢ ¢
StrongARM (7.4GHp =
(232MHz) FlashROM SSRAM 3 6 SDRAM
(4MB) (4MB) (64MB)
RTX2000
43




FP(fast pass)

(fast path)—— & YAMAHA

RTX2000 RTX1000 (fast
path) RT57i RTV700 RTX1000

(normal path)

RTX2000 RTX2000
RTX1000 RTX1000 RT57i RTV700
NAT/IP
L2
— LAN WAN |—
[ ] Hﬁ :
(TCP/UDP ) — ?
Identifier (ping ) % -
http://www.rtpro.yamaha.co.jp/RT/docs/fastpath/ L """\ke""

a4 © Hisashi Hirano, AV&IT Marketing Division,



(RTX2000 )

RTX2000 CPU Intel IXP1200
IXP1200 PC
CPU StrongARM 1

€ YAMAHA

LAN WAN
CPU 6 Sl
RTX2000
CPU
CPU
6
LAN

45 © Hisashi Hirano, AV&IT Marketing Division,



(RTX1000 ) € YAMAHA
RTX1000 RTX2000
CPU LAN WAN
AT ( ) T
LAN
LAN
46

© Hisashi Hirano, AV&IT Marketing Division,



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)
© Hisashi Hirano, AV&IT Marketing Division,
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VPN ©YAMAHA

48

- 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,



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
preambleMAC|IP IP FCS
(12) B8) [(14)]| (20) (76 1476) 4) | (12
—_ 7
—
VPN : 114 1514 octet
49

© Hisashi Hirano, AV&IT Marketing Division,



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)
50 © Hisashi Hirano, AV&IT Marketing Division,



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)
51
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MTU ©YAMAHA
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

52 © Hisashi Hirano, AV&IT Marketing Division,



DF ( MTU ) & YAMAHA

53

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..

© Hisashi Hirano, AV&IT Marketing Division,



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

54 © Hisashi Hirano, AV&IT Marketing Division,



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”

95 © Hisashi Hirano, AV&IT Marketing Division,



RTX1000(VPN

RTX1000 VPN

) @ YAMAHA
(Rev.7.01.29)

100.00

9000 | C ) —— =

8000 | 1 “ip tunnel mtu 1280”
» | “ip tunnel mtu 1400”
S7000 | © “ip tunnel mtu 1446”
?_, 60.00 |

50.00 B

B fast path /

40.00 C/ﬂ;)/)/E L Jﬂ@g

30.00 /

20.00 cY (_normal path ) T TPTTE A i *"

10.00 7 RS S

0.00 ."-'-\---ﬁ ‘
0 256 512 768 1,024 1,280 1,536

+

—8—— MTU=1280(fast)
---®--- MTU=1280(normal)
—24—— MTU=1400(fast)

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

© Hisashi Hirano, AV&IT Marketing Division,

(octet)

56



'\ 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

2003/1,2003/10

RTX Series
QoS~

& YAMAHA



Q0S

€ YAMAHA

58

- priority (
- shaping (
- ToS

© Hisashi Hirano, AV&IT Marketing Division,



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

a0

AI—"Fwh K]

59

—e— Tl BR40Mbit /s
—s— il |BRAOMit,/ s
—— fhllFRE2E Mhait /s
—— B2 OMbit /s
—— HllBE 15 M it/ s
il FE 1 OhAbit /s
Hl PR bt/ s
| FEGMbit /s

|

|

|

|

|

|

|

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

100

200

] ] =
— — L]
- e [an}

P b A X [byte]

400
400
500
g00
1000
1100
1200
1300
1400
1500

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

© Hisashi Hirano, AV&IT Marketing Division,



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

=k %]

60

100

a0

g0

g0

40

20

10

70
50

30

r ; r ; r ; r ; r ; r ; r ; r ; r ; r
= = = = = = ] ] ] ] ] ] ] ] ]
o =] o =] o o o - o - o o o = o
— L] (] =T L2 el = ) fan} ) — ol [} =T L2

P A [byte]

B, T ekt 2 ma  RRRF D 2L — 7 DR R (SmartBits, lanl 1—lanl.2 Uni-directional)

il FE 1 0ohAbit/ 5
i FREOMbit /s
T FRa0Mbit /s
T FETOMbBit/ 2
—=— HFREOMbIt/ 5
—— HlFRSOMBiIt/ 5
—e— TR 40Mbit/ 5
—o— HFRI0MbIt/ 5
—— HlFR25 Mbit /5
— HlFR2OMBit 5
—— HIER15Mbit/ s
—o— HlFR1 ORIt/ 5
—=— RSNt/ s
o I FRA MGt/ 5
—— Hl|FR4Mbit /5
—s— Hl|FR2 Mhit/ s
—o— HIER1 Wit/ s
—— HIFRS12khit/s
—— HFR256 khit/s
— IR 1 28khit/s
HlFRE4kbit/=

© Hisashi Hirano, AV&IT Marketing Division,



RTX1000: QoS (1) @ YAMAHA

“gueuing”
(“queue lan? type” / “queue pp type” )
(RTX1000&RTX2000 (RTX1000)
\//—L N

tvpe LAN ISDN

yp (queue lan? type) (queue pp type)

fifo o o
priority 4 O o

cbqg 16 o

wfq O
shaping 16 O
RTX1000 QoS
*) ISDN ( )
1) priority (2003/1/4,Rev.7.01.04)
2) PPPoE QoS (2003/1/4, Rev.7.01.04)
3) “shaping” (2003/7/7,Rev.7.01.15)
4) VPN QoS (2003/10/22,Rev.7.01.26)
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RTX1000: QoS (2)
QO0S classify  queuing

A 4

A 4

(classify) (queuing) (output)

classify queuing

(classify) (queuing)
ISDN(BRI,PRI) PP —1 > PP
________ S AN AN ]
PPPoE PP —1 > LAN
|IPsec _—~ PP
TUNNEL B R e
(VPN QoS) ™ LAN
VPN QoS RTX1000(2003/10/22, Rev.7.01.26)

http://www.rtpro.yamaha.co.jp/RT/docs/qos/tunnel_gos.html
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RTX1000: QoS (3) @ YAMAHA
“fifo” fifo

fifo
“gueue /nterface length”

“fifo”
®_ (classify) ] (queuing) : (output)
~~
4 N
N /
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RTX1000: QoS (4) @ 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
°
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RTX1000: QoS (5) @ YAMAHA

“shaping” “gueue /nterface class property”
“gueue class filter”

“gueue /nterface class filter list”

“shaping”

\ 4
A 4

(classify) (queuing) (output)

\ 4

shaping

A\ 4

shaping

shaping

) |

\ 4
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RTX1000: TOS @ YAMAHA

IP IP TOS

(input) <R> (output)

— [ Tos
I 7 | (supersede)

Ip tos supersede ID TOS [precedence=PRECEDENCE] F1 [F2...]
no ip tos supersede ID TOS

[ )

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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'\ http://www.yamaha.co.jp/news/2004/04020901.html

i RTX1000

. GUI

- http://www.rtpro.yamaha.co.jp/RT/docs/relnote/Rev.08.01/relnote_08_01 07.txt
i - http://www.rtpro.yamaha.co.jp/RT/docs/web_assistance/index.html

- http://www.rtpro.yamaha.co.jp/RT/FAQ/UPnP/index.html

i - http://www.rtpro.yamaha.co.jp/RT/FAQ/Messenger/index.html

i - http://www.rtpro.yamaha.co.jp/RT/docs/sip-nat/index.html
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UPnP @YAMAHA

/ Windows Messenger 4.7
http://www.rtpro.yamaha.co.jp/RT/FAQ/UPnP/index.html MSN Messenger 6.1
http://www.rtpro.yamaha.co.jp/RT/FAQ/Messenger/index.html

69 © Hisashi Hirano, AV&IT Marketing Division,




SIP-NAT ©YAMAHA

‘ R SIP-NAT

. 'ﬂ_‘ IP 1

http://www.rtpro.yamaha.co.jp/RT/docs/sip-nat/index.html
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OCN VPN#1 ( VPN) € YAMAHA

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

INS 1500

EEEEEN [ ]
(N N g ISDN
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OCN

VPN#2 (IP-VPN ) EYAMAHA

73

Arcstar IP-VPN

OCN
GW h

NTT
NTT 5 )
1P

VPN (IPsec)

ISDN ‘.
g
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200 ©YAMAHA

[topics]
- IPsec + ISDN RT300i PRI-M

RTX2000

| |
VPN . m

ASDL or B Flet’s

RTX1000 RTX1000 RTX1000 RTX1000
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220 ©YAMAHA

[topics]
_ ' ISDN ()
A f s
RTX2000 RTX2000

NTT / \ NTT

RTX2000 st spiy RTX2000 i Sy

RTX1000 RTX1000 RTX1000 RTX1000 RTX1000

RTX1000 RTX1000 RTX1000 RTX1000 RTX1000
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30 ©YAMAHA

[topics] [
- IPsec + VoIP "':'J_ —‘
22— |

« RTX2000

RTX100 '

RTXlO_

E NN /’:f: J

RT56v
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€ YAMAHA

[topics]

RTX1000 RTX1000 RTX1000

77

RTX1000

RTX1000

RTX1000 RTX1000 RTX1000 RTX1000 RTX1000
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400 ©YAMAHA

[topics]
- ISDN
RTX2000 " RTX2000
| M LOM
IP-VPN
e, T
10M
RTX2000
RTX2000 RTX2000
Q RTX2000 RTX2000
BRET YR S

RTX1000 RTX1000 RTX1000 RTX1000 RTX1000 RTX1000 RTX1000 RTX1000 RTX1000 RTX1000
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16 ©YAMAHA

[topics]
- VPN
- OSPF

RTX2000 RTX2000

OSPF
IPSec/OSP
OSPg OSPF
IPSec/OSP IPSec/OSPF
RTX2000 000000 RT.<2000

v Y
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200 ©YAMAHA

[topics]
- IP-VPN + ISDN

RT300i PRI-M

RTX1000 RTX1000 RTX1000 RTX1000
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IPv6 Ready

http://www.rtpro.yamaha.co. jp/RT/ipv6/ @) YAMAHA

83

1998

- WS-ONE(3
- WS-ONE(B )
- 2001 6

P 128
. P

RT/RTX/RTV

- (IPsec
- IPv6

RTV/700

)

vi 4

peer to peer

RTS7I
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http://www.rtpro.yamaha.co.jp/RT/ipv6/index.html

IPV6 @ YAMAHA
1998 :
_ WS-ONE(B ) RTA54I
- WS-ONE(3 )
2001 6 ( )
- IPV6
- IPv4 &
( )
- Networld+Inerop IPVv6 IP (MGCP)
2001 12 :IPv6IP  (SIP)
- IPv4/1Pv6 SIP
2002 5 :IPv6
- IPv4 IPv6
2002 7 :IPv4/Pv6
- DHCPv6-PD
1 1996 NAT
| 1996 1P
51999 NAT

84
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RTX1000:

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

85 © Hisashi Hirano, AV&IT Marketing Division,



RTX1000:
LAN2 10Mbit/s __ udp _2Mbit/s 8Mbit/s

queue lan2 type shaping

queue class filter 1 1 ip * * udp * * UDP

queue lan2 class filter list 1 LAN2

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

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

PPPOE LAN2 8Mbit/s  udp 2Mbit/s 6Mbit/s

pp select 1

pppoe use lan2 LAN2 PPPoE
... PPPOE

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

queue pp class filter list 1

pp enable 1

queue lan2 type shaping LAN2

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

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

[ ]
“gueue /nterface default class” “ 2”
“gueue /nterface class property”  “shaping” “bandwidth”

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

RTS6v RT57i RTV700 RT56v | RT57i RTV700
ISDN U - 1 1 G.711 o o o
ISDN S/T - 1 1 G.729a - o o

LINE @ - = EC - o o

2™ 3 2 2

PBX ISDN S/T) - @ _ o

o
WAN 1 1 1 SNMP - - o
LAN 4 SWHUB) 4 SWHUB) | 4 SWHUB) VPN PPTP | PPTP 1PPTP
- o o Web o
AC AC
LINE - Mbps) 12 100 100
i} © - Mbps) 8 50 50

P PoE NAT
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€ YAMAHA

IP

______________________

AR ¥
RT56V/RT57i

88

access-point.aa0.netvolante.jp |133.176.200.117

______________________

VPN(PPTP) -

IP : ‘$  Windows

i DNS & PPTP

- ““access-point.aao.netvolante.jp”

[PPTP ] :

: DNS :

: . “access-point.aao.netvolante.jp” :

VPN '

! PC VPN SECURED
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RT57i RTV700 QoS

RT57 RTV700 QoS RTX1000
QoS RTX1000 RTV700 RT57i
O O O
O
TOS O
QoS (WWW) O O
RTX1000(Rev.7.01.26) VPN QoS TUNNEL

(classify) ~ RT57i RTV700

RT571 RTV700

. LAN ISDN

yP (queue lan? type) (queue pp type)

fifo o o
priority 4 O O
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Q0S

(PPPOE/

ADSL) @YAMAHA

90

: ______________________________ 1 a RTEVi E‘_,EEI'TE:"LE — YoIPDERTE — WolPMEFSETE - Microsoft Internet EZ:-:Z|:| lorer - Il:llil
[ ] ! | 7P REE FTW BRCADE UMD ALIE BT - |
= | : g B
: M cion shiee (247
. _[VoIP ] : EFDORE VolPOEATHE
. _[VoIP ]
- [VOl P ] i i YolPiMNetWolante- /&
N QO S i .\\ VolPEE & L= [ O == 8 —
. AN BEIOU A5 [TPPOT FPPaE) JL vy ADSL =]
© QoSETIL
QoS ©GIPFEE TS B S EERR TS
PEEEOHERE | EDIERE 512kbit/s (ADSL 1.5M ) x|
)/ (EUGEEA 100MY_ENSERE 10Mbit/s FTTH10M &)
/ LNERE BMbitSs (GATY 30M 5D
! FNGEE 2Mbit s (ADSL 20M #:E)
| : o NSRRI Mbit/s (ADSL 12M/BM GE)
! TEL 1 v—h 0 3%E CENSERE 512kbit/s (ADSL 1,50 He )
- EOOERE 64k F2 128kbit/s TSON f22)
! VolPHiiE CERLML  ERTE 5
\ &) AU ENELE B 4

512kbit/s

speed lan2 512k

queue lan2 type priority

pp select 1

queue pp class filter list 1 2

queue class filter 1 4 ip * * tcp * 5060

queue class filter 2 4 ip * * udp * 5004-

sip use on

SIP,RTP
512kbit/s

PP[01]
“TCP
“UDP
SIP

5060”

5060 5004-5060"
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€ YAMAHA

a BT IE‘_E%I'TE:".‘.E — "._.".:,IF',:]:]E{:‘::.'—_EH — "l."]ZlIF'lfII:-_.i._‘:F.f.T-.Ejr".‘:E - Microzoft Internet EZ:-:Z|:| lorer - IDIﬂ

| [ ] ! | FAME REE ®TW BRCANE YLD ALTH |&-> J?wa@i
- ] | ; r
l : = = 1) 0 5P =pe o |
: N [VOlP ] :. e, I:IEG) av JE VOIP@%KUEE
. - [VolP ]
. - QoS i VolPHE CiEmLELY © {EmTS -
_“““_““““““"_:__:__.—__ ---- A BEIJII(E | WANE — FLANZ) CATYA LB —Au b =]
T C QoSEITHHL
QoS & VolPABSET D, RIS REENET S
Eiz=emsFE [ E0FEE 10Mbit/s FTTH10M &5 =]
CELFERELS 100M;
:l WL S CACSL TZMEM T
! ENEE 512kbitSs (A0S0 1.5M B ED
i ENSERE 64k 201 128kbit/s (SDN ff)
' VoIPEE#: C LG @ EETE -
[&] A-UNERTENELE [ @A Y
=~ LAN2 2Mbit/s  SIP,RTP

speed lan2 2m 2Mbit/s
queue lan2 type priority
queue lan2 class filter list 1 2

queue class filter 1 4 ip * * tcp * 5060 5060”

queue class filter 2 4 ip * * udp * 5004-5060 5004-5060"
sip use on
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Q0S ( ISDN) @YAMAHA

L

92

""""""""""""""""""" 1 AR RTE7i EEEMEATE — VolPDEATE — VoIPOEFEATE - Microsoft Internet Explorer - 10| x|
[ ] ! | TALE REE FRW BRLANE -0 ALIE IR - |
- ] | : r

' B = =L S
- [VO| P ] | = an (D &% 1E VoIPODEAZETE
- [VoIP 1
— [VOl P ] i ll'. WolP(NetWolante1 A5 —Fu T
N QOS i ‘\‘ VolPiEs: CHERLLLY O ERTS -
P ~ B&RIirE [1(PPOTISOM 7 Lo ISDN x|
, ' QoSFETIHL
QoS O IPFRI T D R SEEFHE T T
TSR | £DIEE 10Mbit/s FTTH10M 53¥) =]
{ELSEEESR 100MY ENSERE 10MBit/s (FTTH 10M 3l
! E0IERE BMbit/s GATV 30M Bl
| ENERE 2Mbit/s (ADSL 20M )
' 0 SEEE 1Mbit/s (ADSL 12M/8M 128
' LD o 2kb|tf's (nnsu BM IR
\ VolIPEERE C AL © #ETS L
[@] A—InETENELE [ [ it i
>~ |ISDN SIP,RTP

pp select 1
queue pp type priority
queue pp class filter list 1 2 PP[O1]

queue class filter 1 4 ip * * tcp * 5060 “TCP 5060
queue class filter 2 4 ip * * udp * 5004-5060 “UDP 5004-5060"
sip use on SIP

sip codec permit pp 1 g729 ISDN G.729a
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ADSL VPN &VolIP € YAMAHA
Internet
- WY WY —
RTV /700 RTV /700
— l — — l —
PC PC PC PC
1.5M ADSL 8M ADSL 12M ADSL 20M  ADSL
1.5 Mbps 8 Mbps 12 Mbps 20M  Dbps
512 Kbps 1 Mbps
VPN 512 Kbps 1 Mbps
VolP 512 Kbps 1 Mbps
93
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