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Network Processor Accelerator Using Temporal Locality of Traffic

MicHITAKA OKUNOf and HIROAKI NISHItt

The “Network Processor (NP) Accelerator” that is described in this paper is a novel ar-
chitecture to accelerate packet processing throughput by using temporal locality of network
traffic. The NP Accelerator includes two key components “Header Learning Cache (HLC)”
to learn packet processing itself and “Cache Miss Handler (CMH)” to restrain dispatching
same flow packets to the packet processors. We confirmed the access-edge backbone router
traces showed approximately 83-98% HLC hit rate in simulation. Especially at the access-
edge backbone router, the NP accelerator can achieve 100-Gbps packet processing throughput
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with 20-Gbps packet processors.
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Table 1 List of high-end network processors.

Product oooo o000 oOoooooooo
(Company) 00O oooo
X10q 40 Gbps 11W 2000000000
(Xelerated) 200MHz 0.13um 000 O4way-VLIW
NP-1c 20 Gbps 15 W Oob0 4000000
(EZchip) 250 MHz 0.13um 64PUO0O
NPE10 20 Gbps 15 W 64PU

(IMC) 333MHz 0.13um OO DMAODOOO
iPP (Sili- 20 Gbps 14.5W  32PU

con Acc.) 333MHz 0.13um 02560000000 0

CGN16100 20 Gbps 18 W 6way-VLIWO 16PU
(Cognigine) 200MHz 0.18um 06400000000

IXP2800 10 Gbps 25 W 16PU

(Intel) 1400MHz 0.13um 01280000000 0O
np7510 10Gbps 10W _ 6PU

(AMCCQC) 500MHz 0.18um 01440000000 0O
APP750 10 Gbps 12W gooooooooo

(Agere) 266 MHz 0.16um 4way-VLIW
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Fig.1 Structure of general network processor.
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A-IV  2001/3/2700 30,000,000
IPLS 2002/8/1400 20,000,000
WIDE: http://tracer.csl.sony.co.jp/mawi/
HCRL: 0000000000
A-IV: http://wand.cs.waikato.ac.nz/wand /wits/auck/4/
IPLS: http://pma.nlanr.net/PMA/,
http://www.internet2.edu/resources/AbileneMap.pdf

##of packets
26,313,826
11,668,988

OO0O0OR-Engine00000000O00O0O0O0OOO
OO0O0000OHLCOOODODO Issued0OOODOO
OO0 CMHOOQO Reissue0 000000000

5. NPOOODOOOOOO

NpOOOOOOOOOODOOOOOOOOOOOO
boooboooooooobooobooooooooo
O00 HLCOOUOOOOOOR-Engine0 00000
gooooooooooooobooboboooboooooo
ooboboobooooobooobooooooooooo
oooooooooooooooooo200000
000 4000000°0000000000000
oooNPOODOODOODODO HLCOCMHOOODOO
oobodoboooooooooooboooooooo

5.1 00O0O0OO0OOOO00OoOOd

020000000000000IPLSO 2.5Gbps
OO0O00100Mbps OO0 155Mbps D0 OODOODO
100Gbps 00O OOOODODOOOOOOODOOOOO
OO0 100Gbps00000O00O0O0O0OO0O 20000
gbobooooooooobooobooooo
(1) OD0O0DDOOO0DODOOODO0OO0OOOOO0DOO0O0 40

glooob0oobOOOOoOOOOOODOOD
ooooooooob 400100000000

9 WIDEDOOODOOOOOOOO0O000000000O0NSPIXP
0 Network Service Provider Internet eXchange Point00
00DO0o000OO00O00b0o0O0000000O0o0O0o0o0o0o0o
gooooooUOOoOoHCRLOO100000O0O0OOOOOO
goooooooooOoOobDOoOoOoOoOoOoOooooboooooo
000000000 00000000A-VIOOAuckland OO
g3oo0o00OoOoooOoo2roo000COO0OO0OOODOOO
gooooooOoOOOoOoOOO00OO0OOO0O0O0ooooobo
OO00IPLSOO000D0O00DOO0O Abilene Internet2 00
00000000 Indianapolis0 Kansas City 000000
gooooooooooooooooo



Vol. 45 No. SIG 6(ACS 6)

03 0000 HLCOOOOO
Table 3 HLC parameters.
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Fig.5 HLC hit rate at HCRL.
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Fig.8 The number of simultaneously processed token on

PUs at HCRL and WIDE: Routing Table was used.
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