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Recently, Internet traffic has increased due to the development of web services and the
increase of contents. In particular, IP telephony, messengers, and twitter are
composed by a large number of small packets, and these new services are expected to
be increased in the future. For this reason, routers need to handle large-bandwidth
fine-grain communication. We have suggested a network processor called P-Gear,
which has a special cache mechanism in order to reduce the processing load by taking
advantage of localities of the network traffic. In this report, the cache architecture of

P-Gear is shown and an enhanced cache mechanism, Multi-Context-Aware cache, is
proposed. Multi-Context-Aware cache can improve the speed of packet processing
because it can control cache entry by analyzing the packet header.
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BT 5., IR LT RLASDT 7B A0 H - -RICHIEIOSE0E IP 7 FL 2D

(©2010 Information Processing Society of Japan



T LB TR
IPSJ SIG Technical Report

Yy VafBEHEBLT, BRRoTWUE 3y NOI U ZEA T VA NT D T
A DOKINIRIVTZREN S, ARy hENDAETIEZEDOREFEIL IP 7 R
AEX Y vy adfBEgoMg L35,
Phasel | ™+ FHRICEWTHENGEERPEMRE
[>{ Packets (zracsl:] >
PhaselDEERIPOEET D
Phase2 | spseipsARBRIE L E THD A%

Count
Packets DstiP >

(hash)

Phase2 TRAELL E1Z 122 EETRIPOD
Phase3 | FvwiaTihyEHERLEL

Don't
Packets | Createan
entry

X 2:FE1OT7TLTY XA

Carry | 5bit Counter

Carry | 5bit Counter

- O

Src IP 7bit CRC Hash = Q
~
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4.3.3 P2P-Aware Cache

BitTorrent ® X 5 7¢ P2P 7’1 h 2 /LFFEFICL D/ — N e d 5. Fiz, — &
RO DRy MRESL X ¥ v v a B LT ERE /225, PP a2 havicHWHR DR
— FEBEEL ATy FERFEDRIFEDOTTHy v raxy MU Z{ER L 722V g%
P2P-Aware Cache & FESL. P2P (28T halfkilisik S5 /37 > MIFET 5. 2Dl
W, —ERY Oy N EEEEEINDI RSy hEASy AERICEEND N v b
FEFHLTRSTL, —ERY LAHBA LWL PRILIEA Yy b MY 24
MLAEWZ LT, v v aZloghiEHET).

4.3.4 Look-Ahead Cache

N—BTEHDB Ty EREELEEE, 07y NEWFRONT v N &2%RITHE
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vy axl b 1R B % Look-Ahead Cache & IR, 6 DX 52347 v b
BN—FNDT A F— KA Zdl LB, 568088 FERDOFZ 7 Vi AnVER T8
WEHFDTA L I—FEBFETA L I—FBIZEETD. ZOFERELEITEH Y v
Vaxzl MY EERTDHIET, BICTA U A— RBIZEIEFELHmEDO/ Ny FR
BFE LB, ety v TR LICTA U I— KAy NEETEXT D
ZENAREEL 2 D.
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5. BB

Multi-Context-Aware Cache O% 7t v k& LT, BMRFMMED R v O F v
v¥axr MU AR L 72V Rare-DstPort-Aware Cache , Attack-Aware Cache,
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alb—HLFEA U F—Fy ML —RAEAVEFE AT o7, RETIL IO OFHM
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5.2 Attack-Aware Cache O 5T {ii#sR
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