TE LB 2 T
IPSJ SIG Technical Report

Vol.2014-ARC-211 No.10
2014/7/28

Ny MLBX vy a2HEL T
EBREIR FGEFXFvyaTy M) HEFEEZOER

J\EAE AT

S22

[l

HHEOR Y NT—2 8T 7 4 v 7 OINE, V—Z kT HAMOMRELZLLTWA. ZHUIXL, /X7y ML
FIZBWTAR MRy 7 LR DEROT — T NRBUELE, v v a2 WD Z & TEELT 537 v MUY v
vV aBEMERSNTE L., Ay MUF v v U o |CBIT AR v v v 2 S ARITELA SN, ATUA
BICHIROBH 587 v MLUEEX v v v 2llk 5T, Sy v oy b OMRALEEIC X D I AHIRIZ RS 318
Thoie. AWETIE, X7y MU v v 2 OWHEIZFEL, *y hT—/ DY a—bT7a—%Fx v an
HHGEIBWH L, vy s 7 o —&EYeR9ICFEd Hit Priority Cache DIREZ{T 72, FEFXRy hU—27 FL—ZXZ W
Ty ab—va itk v, AFEFRERD dway LRU F v v ¥ =216 LIRK T 15.9%D X v v ¥ = I AHIRA A fE
LU, T T VRSRIMBIRIE 2 e KT 145% W FHECTE 5 L 2R Lz, £, AFHEON— Ry o7 FECRIT
LEMEaAXMRFEIT YO 4way LRU v v a2 LRI THDLZ L E2RLT.

Cache Entry Control Mechanism
Specialized for Packet Processing Cache with Low Circuit Costs

YAMAKI HAYATO™' HIROAKI NISHI™

Growing network traffic in recent years makes increase of routers loads. Following this, Packet Processing Cache, which
achieves fast table lookup that can be the bottle neck of packet processing by using cache architecture, has proposed. The table
lookup delay by using Packet Processing Cache depends on the cache-miss rate, and it is an important task for Packet Processing
Cache to set a cache entry to an efficient position. In this report, we proposed Hit Priority Cache, which is specialized for Packet
Processing Cache and can control the cache entry appropriate. It can reject short flows fast in the cache and save long flows
preferentially. In simulations with real network traffics, we showed Hit Priority Cache could reduce the cache-miss by at most
15.9% compared with the normal 4way LRU cache and improve the average delay of the table lookup processing by at
most14.5%. In addition, hardware implementation costs of this mechanism are the same as the 4way LRU cache that has the

equal entries.
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Figure 1  Architecture of Packet Processing Cache.
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Figure 2 Relation of Cache Size and Cache-miss Rate.
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Figure 3 Distribution of the Number of Packets per Flow.

Flow A
Hit
Miss + ++ N HBREEC—SEE
5} 50 100 150 200 250 300
Packet Number
Flow B
Hit -
Miss 4 B8 4000 00—+ 44 ++44
5} 50 100 150 200 250 300
Packet Number
Flow C
Hit -+ SRR
Miss -———e T T
0 50 100 150 200 250 300

Packet Number

M 4 FyrorallBiFdnrs7n—0%H
Figure 4 Behavior of Long Flow in Cache.
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Figure 8 Measurement Results with Cache-miss Rate.

B Normal LRU ®SLRU

| mHPC1 mHPC2

HPC4 HPC8
HPC16

Improvement Rate
o
o
(=]

WIDE Academic

Network Trace
B9 Fvvia I ALERORERFE
Figure 9 Measurement Results with Improvement Rate of
Cache-miss.

a Ak, Xy MLUEX v v a2 ORI LT
HPC4 %5 Z & TRIFIZF ¥ v ¥ = I AHEA AEET
HDH LN
52 EEIX FDKE

XFrovaDn— R T7FECBTLFEEaR M
AEVREICIDEEHEL = NV EEEOEHa X b
NRESTHD. HPCIZ—oDF ¥ v aAf VT v 7 AT
XL, 8 2DT — &K Ao ToRLIAI7: 8way F ¥ v ¥ 2 iE
Thd. — I 8way v vt HondFy v
I AHHER ISR T A EREAR FREN EAASA TN
5[23]. EFED dway L FOF ¥ v ¥ =281 5 LRU £
1%, ¥rviadA ooy b VESEEDNER & B E
BHAEVIEMLTEBE, by MR BICYZ%T A
COBEREIEN 2B S, BREREATY A FHTS
FERANLNTWA[24]. 8way v v o TE= kY
S DNENLAY 40,320 Y TH Y, HIZ, £ way Tk v |k
THZEILLDAEE XF— 13 322,560 Y THDH. ZD
ko, sway Ul EDF v v 2 TiE=r b U EBEEREIO
oD FEE R MR RIEICHEMT 5. SLRU b EFLo
EERT D FIETIERL, N— R =T ~OFEER LT
X v v lIEAENTWRWY, Ry ML X v v 2 T
1%, Fx v ya I AHEIRIZT T FEE X Mo
THRFZITHOLERD D

HPC 1Z5e{LLA0 7 8way iD= kU ERE% dway &
HLWRE X NIV EHET L ZENTED. HPCL D

(©2014 Information Processing Society of Japan

Vol.2014-ARC-211 No.10
2014/7/28

Hit Region Normal Region
- HHHEH HEHERDE
Flow [V C F |l G| H
L__Y—l
EAHit Hit Counter

HHAH HHHEHIDNE

GhiHit

HHHH HERHIDE
G C F A H

GhiHit

HHHH HHNHINOE

KEEA

HHHH HENHINNE
G C K A H

X 10 HPC4 DS EF O
Figure 10 Example of Priority Management on HPCA4.
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Table 2 Measurement Results with Rate of Entry Change and Average Lookup Delay.
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