23 ISSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn

Journal of Software,2016,27(Suppl.(2)):18-24 http://www.jos.org.cn
O [ b I8 ARAH T ST RS A Tel: +86-10-62562563

EFERHMELBETAnTREHTHREEREETMR
PRI, BE% E % % # B&N

(EBTRHA RS AN Kb 410073)
EAEF: 4557, E-mail: yan_jinli@126.com

# B ATERSMORNLHREEELHELSHRMERAETERRALENE R KBRS FHMELETF &
S F e fe Ao R M PSR BRATRAT B T2 B R A2 R e TR T RM-T 6 FRH Kb E R AR E#
ATENRR, S FRAN R FAK, LF A RPEFiy HFRILS PR 94 A3 b & R R R PGP
& I REAR I 09 T Z B sb, K T M W44 32 P & (network processing platform, &) #& NPP)4R i —F+ T fic &
4734 & & & A (configurable parallel lookup, & #k CPL).CPL ¥ ¢4 3 & A2 547 & HK A B R 69 % 8| KRG AL
REHSZFRAAF GBI, RIT B Rig 19 3 £ R I F B RE % T d e He £73,CPL &
i it fe B 2 z é&ﬁ&ﬁbf«éﬁ 20 4 LE M BAT R AT A IRV T 4B R Pl R4k UG /£ NPP B 3t CPL #A=4:4u4d
B R BAT A MK AT b B83E T CPL 497 A e 5 20
RiEiA: 5#2;%4 SRR TR E

s RS A PR AL, B BT AR, 0 A WL RE T S R ) 4% Ak BRSPS IR T C R AT i i SR SR ST R A AR,
2016,27(Suppl.(2)):18—24. http://www.jos.org.cn/1000-9825/16014.htm

5| M Yan JL, Lii GF, Tang L, Li T, Sun ZG. Research on reconfigurable parallel routing lookup algorithm based on
heterogeneous network processing platform. Ruan Jian Xue Bao/Journal of Software, 2016,27(Suppl.(2)):18—24 (in Chinese).
http://www.jos.org.cn/1000-9825/16014.htm

Research on Reconfigurable Parallel Routing Lookup Algorithm Based on Heterogeneous
Network Processing Platform

YAN Jin-Li, LU Gao-Feng, TANG Lu, LITao, SUN Zhi-Gang

(School of Computer, National University of Defense Technology, Changsha 410073, China)

Abstract: The forwarding performance of general-purpose multi-core server cannot satisfy the demand of wire-speed processing of
high-speed traffic very well. Although the heterogeneous network processing platforms combining software and hardware have been
applied widely in network processing field for their high performance and flexibility, the problem of designing high-efficiency routing
table lookup algorithm in this platform still needs further study. The main problems restricting the performance improvement of
heterogeneous network processing platform include low utilization of multi-core resources, serious shared-resources access conflict and
large amounts of memory access. Thus, this paper proposes a routing lookup mechanism named CPL (Configurable Parallel Lookup)
based on heterogeneous network processing platform NPP (Network processing Platform). The technologies of multi-thread parallel
lookup and multi-copy management of routing tables in CPL improve the utilization of multi-core resources and accessing routing tables
with zero-conflict. In addition, given that the distribution differences of routing prefix in different scenarios, CPL regulates the structure
of multi-level routing table by configuration, which reduces the number of routing table accesses efficiently. At last, after making the
performance comparison of CPL and traditional lookup algorithm, the experiments demonstrate the availability and high-efficiency.
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Fig.2 Multi-Core parallel processing architecture of NPDK
K2 NPDK %% Jf AT A PEHES

2 AIEEHFITIHRAEREE CPL

ASSCHRET G455 (K SR I 2% AR B 6 NPP Bt T — il e B A7 6 th fr & 9% CPL.—J710,CPL %
KT ZALIFAT AL BN 2 @ AT il ke T A% GeHLi b 20 A% DRI P A AR LA R 52 A a5 ) A 38 ey ) AL 55—
7 T AR AN R 5T e R AR A ) 25 S CPL 38 e P B0 % b 3R F0 2H 3 G A HEAT R 48, A kbl oD T U5 A7 K
BT T A RAR.

© TEBREEEEIEDT  htp/ www. jos. org. cn



P FATAMMNELIET S0 TREFATH G ERIEHRT 21

2.1 BB

CPL T NPDK 2L 2 &% IFAT A BIHEZL 7F Linux WAZIRS P A1 2 MR Y CPU AT 48 2, A2k
FEERWARA FHEAT Run to Completion A5 3 #) Ab BE . IX T Ab BE 5 203 B T W Uk v i 38 DU i S0 e e
R e T Ak BRI R B T, N T A AR AR T T 2 A% % AR 2R

il e S AR B ) (1 3 S IRAT A B b i) A M AR GEHL A I e SR A — ML S P A A R X T
B DY AT I BT, 6 pH R AE ) — B 1) Py L R BN R U7 1), 2 AN R AR TR I AT U7 1) i 25 R AR R ph 5 HE A
Ab PR 25 P AR R R U5 1) 8 R .CPL R H 2 I AR EOR K B R B 2 0 A SRR = — 0 % i Rl 2 A~
A7 4 1) B O [R) B B AT U7 10, R DA R ke e 5 5 ) L AHL I, 22 R A B R 4 A7 R — B In) 8 AE S BT R R, T
B PR B N A T 0 % R A5 B2 BB IR IR B scache w7 il 28T 19 B bl 45 5L 0 I, CPL 71 22 £R FE AL FRAE SR 1)
SEAh b G0 T N e B R AT G T ) B AR AR ] 3 T B R A SR B R i B R TS,
BRI RN 2 A, K IE BB G RE LSRG B LR HR B0 BV 1Y) B b 2 D AT B 46 I 5, 180 cache 0T A5
2% bRk ik, an SR cache HPAEAE 1% 3K 100, U 58 ) cache-line (15 2K 34 1.

Routing table

Worker ||update | Entryl
thread i

Cache | listen EntryN

Worker || update [ Entryl
MGR thread .

thread |—|Cache | listen EntryN

Worker || update [ Entryl
thread g i

Cache | listen EntryN
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Fig.6 Performance comparison between CPL algorithm and Hash lookup algorithm
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