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Abstract We propose anove packet router network architecture thet would fredy utilize a communication space and fully
take advantage of the rgpidly progressed photonic technologies. This paper applies the data-driven technology that would show
aprominent performance for multiple protocol processing a a packet router. Since this technol ogy flexibly and smultaneoudy
operates multiple protocols controlled by software, the gpeed of opticd technologies and tranamitters can be redized. The
feasihility of amultaneous multiple protocal processing in terms of [P v4, v6, and ATM is demongtrated, and even when those
protocols are multiplexed together, there was no degradation of their performance.

Keywords dynamic data-driven scheme, multi-protocol, router

01d


研究会Temp
分散システム／インターネット運用技術

研究会Temp
22－1

研究会Temp
（２００１． ７． ２７）

研究会Temp
－1－


(1

21

RP(Routing Processor)
OSU(Optical Switch Unit)

QoS RP
RP s b K%
‘ . <>
e ™| CPE ™ osu <} » Wl RPOL
' '
: i
.
® . Optical ! g
[ ] I Switch
: [ J
' Fabric
[ ] ! '
RP v ' g
' ]
. ]

-_» GPE - , >
: OSU a}-»+ Ml gp :
-y s J e

S
RP: Routing Processor GPE: General Packet Engine

IF : Optical Interface Ports ~ OSU: Optical Switching Unit

1

(2] .
GPE(Generalized

Packet Engine) IF
osu

2.2

GPE

(psude-coincidence)

(9]

VLS
DDMP (Data-Driven Multimedia Processor)

020


研究会Temp
－2－


Element)
DSP
[3].[4] nPE

ALP-nPE
[6],[7 TAG-nPE / MAC-nPE
GPE 3
nPE (Interprocessor Router)

nPE nPE

GPE

(Dest. Node)

Input DGPR Output DGPR

CID i Packets Packets

Pi

»
»

»PCo
GID Pi |_>'
IR

|
PC1 PC3

s Input

PC2
— |

MEM

] |
=
vr \+v

CID=i

47
| |

Py Ay Ay

ALPO TAGO

ALP1 TAG1

1a1noy
J0ssadoudiayu

Header
Processing
(Context i)

Routing

Information ALP2

MAC [«»{ To/From
137 Memory

v Output

vi v4 4%

PCi :Processor Cluster

ALP i : Arithmetic and Logical Processing
nanoprocessor

TAG i : TAG manipulation nanoprocessor

2 MAC : Memory Access Control hanoprocessor

GPE 3 GPE

®
[
H (.j CID: Context Identifier
é GID: Generation Identifier

VLS nPE
2.3 GPE

GPE IPv4d |IPv6 ATM 3

nPE (nano-Processing

0 30


研究会Temp
－3－


/ 321

3 nPE 321 (b)

[N
N

[uN
o
T

GPE

=
The number of DGPR
packets operated

o N A~ O ©
o<

6900 6950 7000 7050 7100 7150 7200

Past time (step)

31 4 nPE

GPE

IPv4  |Pv6
ATM

GPE

e
[N}

3.2

Throughput Ratio (Normalized)
=
\\b
/
>

0.8 © -0 -1Pv4 °
(@ -~ IPV6
= =ATM
0.6
0% 20% 40% 60% 80% 100%
| PV4/V6 ATM Overlapped Timing(normalized interval of packet arrival)
5 2
(3]
79 6.8 19.0 MPPS(Packets/sec.)
o SONET
30 37 81 Gbps
(2 : @
80% 102%
(9 100%
0.18u m LS 240M
[ehE Il _ ATM
1P 2000bit[8]
( ppp 8Bytes )

040


研究会Temp
－4－


IPv4 IPv6

1.4
T, | |mIPv4 mIPve EATM
N
T L
2 GPE g o8y
5 06
Q.
E, 0.4 |
80% S 02t
=
oo
IPv4 and IPv4 and IPv6 and IPv4,I1Pv6
IPV6 ATM ATM and ATM
Protocol
FIFO [9] 7
nPE nPE
1.0
__1.10 15%
e
2 105 mIPv4 HEIPv6 [JATM
T
€ 1.00 -
o
0095 +
a
£ 0.90
(=]
=}
© 085 |
L
F 0.80
1 2 3 4
The number of links
6
GPE
3.3
nPE
IPv6 TAG-nPE
IPv4/iv6 ATM
2 1.2
)
8 1 A\ ) = N = N Y
=
5 0.8 r
=3
© g os |
3 o4l
[92]
[%2]
]
g 02
@ a
0

3400 3410 3420 3430 3440 3450

Past time(step)

8 GPE

0 50


研究会Temp
－5－


Throughput (Normalized)

1.02

1.015

1.01

1.005

0.995

0.99

nPE

nPE
GPE
GPE
IPv4
60% 30% 10
@
95%
60%
—— Ave.
r —= Max.
L I N —& -Min.
[t \\‘___.
| ‘\‘—k_—‘\‘
r = —a-.\‘*_"_k____‘
0 0.2 0.4 0.6

Fluctuation raito (for average input interval)

9 GPE

GPE

GPE

g ed

GPE

(10]

[1] H. Terada, “Impact of Photonic Technology on the
Future Communication,” 1EICE Trans. on Comm., vol.
E77-B, no. 2, pp. 96-99, Feb. 1994.
[2] Arvind, and R.lannucci, “A Critique of Multi-
Processing von Neuman Style, in Proc. 10" Int. Symp.
Computer Architecture, pp.426-436, 1983
[3] H.Terada, S.Miyata, and M.lwata, “DDMP’s. Self-
Timed Super-Pipelined Data-Driven Multimedia
Processors,” Proc. |EEE, vol.87, no.2, pp.282-296, Feb.
1999.
(4] , :
: (G- ),

vol.J81-D- , no.2 pp.62-69, Feb. 1998.
[5] M. lwata, H. Terada, et al., “Flow-thru Processing
Concept and its Application to Softcomputing,”
Computers & Electrical Eng., pp.3-15, Mar. 1998.
[6] Intel 1XP1200. http://devel oper.intel.com/design/
network/products/npfamily/ixp1200.htm
[7] IBM PowerNP. http://www-3.ibm.com/chips/
techlib/techlib.nsf/products/IBM_PowerNP_NP4GS3
[8] C.Partridge, et a., “A 50-Ghis IP Router,” IEEE/
ACM Trans. on Networking, vol.6, no.3, pp.237-248,
June 1998.
(9] : , : -

Qv-x

(C), val.116-C, no.11, pp.1295-1300, 1996.

[10] L.Gwennap, B.Wheder, “A Guide to Network
Processors,” MicroDesign Resources, 2000.


研究会Temp
－6－




