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J1 Ying-hui"? ZHANG Jian-dong' CAI Weil"? CAI Hui-zhi""?
(Institute of Acoustics,Chinese Academy of Sciences,Beijing 100190, China)!

(Physical Department, Graduate University of Chinese Academy of Sciences, Beijing 100191, China)?
Abstract As a high performance interconnect protocol in embedded system, RapidlO promises a better performance by
taking advantage of Remote Direct Memory Access operations. At present, the only accessible RapidlO communication
interface is Ethernet simulator, which limits the communication performance of RapidlO. In accordance with the char-
acte-ristics of RapidIO protocols, this paper put forward a RapidIO user-level communication interface based on RDMA
by making reference to the various methods of communication protocols based on RDMA at home and broad, After that,
the author validated the performance of this communication interface, and made its implementation to achieve optimiza-
tion through various ways, By comparison, this RapidIO user-level communication interface is known to gain the highest
throughput in all the present RapidlO communication interface,

Keywords RapidIO, Remote direct memory access, User-level communication interface, Parallel signal processing sys-

tem

i B 4B AR BEHEN M EEREREL
HRTARZENEGEEE. BT, hEFATA AL ES E 5B
#X A HyperTransport, InfiniBand, PCI Express, Serial Ra-
pidIOM , FIK/ T IKAK RS, B R EMEFHRE LT L
WRYMASHOTEREMEFTR. KW, LHE D, B
AREMEGTL BRI, BRAA AP IR EERE
FHEOTRIEREAENY, RIEXEBRI2-5], TRINFE LM
FE 3E 15 T B R R A B i 22 A 3B AR R E S MR RE RO
LB, BRTAF AR LUK RIS LB RapidIO #1{F
ORI T RapidlO BIEHERERL 105, KT HHRX—
) 55, — 6 B BR EpY AN InfiniBand, RapidlO, Myrinet, iWARP
L H 2k FF 18 7 #F Remote Direct Memory Access (fij #8 RD-
MAYET  FERTFE CPU THIME AT, RDMA RiF— &4k
ERHEZEER —G4EBHMAE TSR TREMBERF
HWRAPIRAEEER. RDMA BIX — i EdEEn

ZH B #5.2009-07-07 R HHA.2009-09-19

BB R AR P DL R O R R R T AR R T B 2
Pl R Tl R D LBYR MR, i E8 ORIt
o g F T RDMA & 5L 1 R B oK FRUBE # R 4 BE 1 R AL
BETERE AHTESHERENRMABITERR TRAH
R

1 HRE=

SEJLEE, BBr _EX$ & F RDMA i# {5 # O (Communication
Interface Based on RDMA, fai#% CIBR)BSELH A M TR L
BT, 2 E 17 5 R0 A [E] B9 BE A FO B4 3R 45 T 3 4 CIBR 19
BEERE. EARUANFEENRIERRAT A L, L3 CIBR
TAHBEEE. ERIMTXTEOHREE, EEHOHR
WX — . ECE8]H,N. J. Boden 7E Myrinet H Bk
HMUTFEE T CIBR, 7E3CHR[9-11]7, ], Liu, V. Tippsraju,
J. WuZ7E InfiniBand EBEHIX FHBE T ARAEFEEHET

HELFE(1982—), B, 8+, FEHI T A E S E  BEEHE , E-mail; hui03090402@163. com; KB K (1979—), 5, i+ /5, FEH
REMNETESAES®E HQ984—), B . 814, FEMR T ANEFIIEESAESE ERE A3 ), B . T/ AT, FTEMR

Fia T S AL E.

« 293 -



CIBR BY3ER #I4F 58, 7ES3CHR[12-14]%, H. W, Jin, K. Ma-
goutis, In-Su Yoon Z ¥4 T LA M T # F RNIC™ sE 8L
CIBR HEf5tfE. HET, BEL KA KBET RDMA # Ra-
pidIO i {53 O (RapidlO Communication Interface Based on
RDMA, #i# RCIBR)LH. 13458k, EH EL N EE M
BERZTYE L, AP AH CIBR TEBA TR, A
1 B 7R (LA RDMA Write 2141)

Send Process

Recv Process Recv Process

Send Process

B 1 T8I EOM—KE NG CIBR L

FE— TEILH CIBR. £/)3 30 RDMA £ 2 81,
RENRFERRRERERBEMAP SEEREAZPE
el mE, BOoR th T B S R A A A RIE X
EAPER. AFERFEABUTIR:. DERAPER
X B b S B PO P RO R AL . 2) ¥ P SR
X hng, Baff7E ROMA /ER S B, MR &8 X BB R
KRB M AG. 3D FE M- S RN M i E
BR3P A5 S0 KR 400 P9 77 76 P o Uk iz A 7 388 b
ARERSTEA) . ¥R 3 ROMA R EMNFE RS A RD-
MA BENFEHFNEREFFTE . TRYENFIREN
PRI RERR ST, AR EEAT R 36 % FERT 00 TAE, tnfe > Ay
M B IESS , SCHRL9, 13, 15-17 s #3047 T AL BRSE, 1
gk FEAWE TR, — LR REBE SN FERORE, 5B
—RKRAE S B EMRAFE M, EIHBET —EN
HOR . HRX ey AT —FAh 3T F P A7 R T RE
B, WRAPAREEMS AEREIENNER R EM cache
KB B B BOX S S MR B R HEVE A

FE- —KHFENLH CIBR, RDMA 578 %4
MRS YEANFEZRIHEIT. 76831 ROMA 52287, K%
WRABERORA R RENRS PRI EENYENE., K%
SR B A %R BIE B A P S E N B RS RSN RN
o, R 5 B 3 RDMA f£4i. % RDMA L5 52 UG » B0
R R BRI AT B P AR EEEER ., 5%
R—-MAFERTEMEL, PR FBEHFAEUTHEIIITE:D
NESELENYBAFRE. DR SHRESZRINNE
0. 33 RDMA i EEMNE RS A RDMA &1
FEBNEREFTE . TRYHEAFIRENTFREER
g, AKX —BABSCBLAY CIBR (LA CRR(18]. tnigmiss
WEE X CIBREFHEREME N, T EARA TS, —f2
vk SRR AR VLB, 5 — R B A Bk & 7 2 7
¥2 1 f1 RDMA #84E317.

A 3L Freescale 2 F] 2005 4EHE H 14 & Sk BE XU D B 2%
MPC8641D # Tundra 2 7 #9 TSI578 (RapidIO Switch) 4 &
T RapidlO E{EM %%, #£ Linux(Linux-2. 6. 23 BRA) BAE R
GV-& b R SH T RHT T R, HRREE TR X
BB AER RCIBR,

« 294

2 RapidlO EEEthiY

2.1 1T RapidlO EEHHX AN

1999 4, Motorola #1 Mercury /A FI3L[EE 1 T 246 & m)
T—RORFEELBEREA RapidlO, H 8, RapidlO #135 H
RTA(RapidlO Trade Association) 4E$', RapidlO & — &
HEE RSB BTN R AR T DI, RapidlO &
M ERER T EA 1/0 DMARDMA) .14 BB e
JRRGFHE, P17 RapidlO HELEMFER T HHEHBRARER
SGAVEENEESH T EREK. Z£4 B K RapidlO
L. 3 MW X F I B R BB S i d % 9 10Gbps.
2.2 RapidlO RDMA # A

RapidlO F X ) RDMA £ R, # InfiniBand % 571
RDMA a8 R84 A [, FE B DUy W LA 45 3 2 5 1%
. RDMA ZEB0ARSRETIRETE 2 B8 4 L3R, B LA 15 [e)
IR R 2B LM . RapidlO X8 RDMA &5
R AT ASE—2 3 A LR LR E 83 1E . DNWIRTE B
¥, RESR MR . 2) NWIRTE R R £k 05 89 5
¥E, 3)SWRITE MR E , BEREWRE LR 8 FHH
BYME, ABERBEWHR M. 4) NREAD £#4/E. H,
SWRITE 2 & B35 9 32X 5 77 W L ) 5 B R sl e 4k
BAEMBE, — i REEXBA W W RS RN —¥. B
1, %1% SWRITE #R % 58 RCIBR,

3 RCIBR X#

3.1 ARER

FR1BRTHREEFARGE TS LB SFHEERE
PR P85 G o B P P 25 I 20308 DXAR 2 e 59 B % B R i 38
WAEX) . RIEXHIIRE R, B EEH R L3 RCIBR,
BEHWT :DFE—BHK ROMA FRREEER N RERT
4kbytes(Linux T B TR/ X BB H] T RapidlO RDMA &
HiEE. 2FR—PHFERF RDMA ST, T
FRERME LRESSINFE I RDMA £ IH17.
NFE—ERAFERNPEENFERLMRETTFH, &
BT AFERRE R TRANEREE. ORFARES
BB KT 256kbytes B, NAE RN FF A4 He 774 DL 4
B B30, ESCER[15]9, S, Liang BIAF5E B, YEAHEH /N
F 100kbytes B , NFEHE I F YRR T N EEM BT,
) A S i R SR AR

F1 FHERAFREBRIFHM L

& BN WA At A% RDMA## RDMA o4&
(kbytes) B 18] IF 4 (us) (Mbytes/s)
4 22 6 7 . 548
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