e-mail: murata@cmc.osaka-u.ac.jp

http:/swww.anarg.jp/
Advanced
Network
Architecture
M. Murata 1 Research
Advanced
S Network
# Architecture
Research 1 1 1c1
Burst Switching Revisited
=] TASI
o -
| : Virtual Cut Through
=
=& ATM FRP (Fast Reservation Protocol)
o
2 ATM
150Mbps 75Mbps — 37.5Mbps...
= WDM: OBS (Optical Burst Switching)
o 10Gbps -
a DVD  4.7GB
4
&
2 FDL R OBS
&

a 1P TCP ¢
M. Murata 2

Osaka University




Advanced

o Network

Rt OBS (1):
Tell-and-Wait

= ACK/NACK Forward Backward
o
o
o
x
Forward Dest
Wavelength Reservation
Burst Transmission ¢
Link1 Link2  Link3
M. Murata Osaka University
Advanced
o Network
Architecture ( ) -
Research O BS 2 -
x
e M/G/1/1
control Ei ." I | I Dest
channel D 0 REQ
data Offset Time
channels
Burst Transmisgg
M. Murata 4

Osaka University




Advanced
Network
Architecture

Research O B S

1
TSR N

& TAW
d TAG

5 (M/G/W/W)

M. Murata 5 . .
Osaka University

Advanced

Network

Architecture

Research

AW vs.
1 4 TAW
RkY & ] 32 0
1msec
GMPLS
001 0.1 1 10 100 1000 10000 100000 1E+06 1E+07
EE e /_|
1E+01 1E+01
1E+00 1E+00 @
1E-01 . 100msec 1E-01 0.1psec usec 1msec 0msec
1E-02 10usec =8 1E-02
0psec
1E-03 1E-03
1E-04 1E-04
1E-05 1E-05
1E-06 1E-06
1E-07 1E-07
1E-08 1E-08
1E-09 1E-09
1E-10 1E-10
1E-11 1E-11
1E-12 1E-12
1E-13 1E-13
001 01 1 10 100 1000 10000 100000 1E+06 1E+07 001 01 1 10 100 1000 10000 100000 1E+06 1E+07 L .
1005@10617;75] J [usec]  |1GB@10Gbps f 1005@10617;75] J [usec]  [1GB@10Gbps |f Unlversny




Advanced
o Network
Architecture
Research

& Wavelength Continuity Problem "

ol y

& WA (Wavelength Assignment) vs.
RWA (Routing and Wavelength H
Assignment) .

£ WA .l i

@ Random, First-Fit
£ RWA Multi-path Routing
a

@ Most-Used
P s it
"] - WA
Figure 4 in E. Karasan , E. Ayanoglu. Effects of Wavelength Routing and
? jthms on c jon Gain in WM Optical Network,
L] WA ACM/IEEE Transactions on Networking, April 1098.
) Multi-
path Routing
M. Murata 7

Osaka University

Advanced
& Network
Architecture

Resar Tell-and-Wait vs. Tell-and-Go

4 TAG (JET,JIT, ..)

&

"] M/G/1/1!
- 32
= 100usec

& 10psec

TAG /wo WC TAG /wo WC

001 01 1 10 100 1000 10000 100000 1E+06 1E+07 I

[usec] IUOB@losbpsl v [usec] [1GB@10Gbps | f
M. Murata 8 .
Osaka University




Advanced
¢ Network
Architecture
Research

TAG vs.
[rac]~ R

1E-0
& - M/G/1/1+L 2 1E-04 NG ——p = 085
a SwenmwAL B O ~
@ FDL s N
o 1E-08 \ =0-8
8 1E-10
© 1E-12 fp=067 =0.75\N
a w=s S 114 A\ \\ N
- g p =[0.65 \\ AN
1E-16
0BS 1o \
FDL 0 20 40 60 80 100 120
Buffer Depth L
£ 1Mbit Masayuki Murata and Ken-ichi Kitayama,
100usec (@10Gbps) “Ultrafast photonic label switch for
- 20Km x L asynchronous packets of variable length,”
IEEE INFOCOM 2002, June 2002.
M. Murata ° Osaka University
y Advanced
¢ Network
Architecture
Research
g2 1
B 3 1E-02 =085
a S 1E-04 NS
® 1t os N\ I
a ‘\\\ “~ 0.8
% 1E-08 N NS
9 \ \ N
p 1E-10 \ \k: 075 N
2 1Kbit g o N\ \\ .
=0.
0.1usec ® lE16 b= 0.3}‘\ 9\ N
(@10Gbps) 1E-18
20 / 0 200 400 600 800 1000
-20m X . Buffer Depth L
2 1
- 8 1E-02
Qo
o 1E-04 N 4o =0.85
| 64 o 1E-06 \\ AN
2 N\
8 1E-08 \ o8 \\
ESH W \\ W TELN
: \N\ UL SEECTAN
a 1B-14 \ =065\
1E-16 \ \ |
M. Murata B s 10 15 20

The Number of Wavelengths (3saka University




Advanced

i¥ Network

7 Architecture

Research

VS.

overprovisioning

1/10)
o
& WDM (+GMPLS)
o
E GMPLS
& Deployment?
M. Murata 11

Osaka University

Advanced

¥ Network

= # Architecture

Research

Cross-Connect, Switch or Router?

e .
I-——'-'-IP Queue
& Pl . . Management H
pay/;aad header | i : i % i;
> RAYFIY Ky77uyy L
ZOXIRZ A +GMPLS i
Mo Murata el el e ; ;

Osaka University




Advanced
Network
Architecture
Research

= IP WDM
= TCP
o
& fair-share
=] 1,000
o
< VPN
< Thyte
£ SAN

& Proprietary
# PhotonicGrid
3 Web

Tl GUI
ﬂ ¢
M. Murata = napster, gnutella 13

Osaka University




