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NEC IC & D BARNEA T % ExpEther 13, PCI Express & Ethernet Z#&3 %% h 77—
DALBT 21— ATHB. FRETIX, ExpEther ENS 3% RDMA EEBEPEE LR b
T=9A V2T 2—A3Y ba—S5 %R B5DYV T by x TEBEN RDMA BISEEOEEE
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Software Environment for RDMA communication over ExpEther

KEISUKE IMADA," YOSUKE SAKAIL' TOMOHIRO OTSUKA,}
JUN Suzuki,tt JUNiCHI HIGUCHI,# YOUICHI HIDAKAt
and HIDEHARU AMANOt

ExpEther by NEC is a network interface for a bridge between PCI Express and Ethernet for
network connected virtual computer environment. In this paper, evaluation of the software
environment which supports access to ExpEther network interface card (NIC) is described.
On our experimental system, it takes 8.35usec to get Physical Buffer List (PBL) for RDMA
data transfer using 1MByte buffer. It is almost a half of time for pin-down the same memory
area, and practical. The user-level memory access latency was 0.58usec, and the overhead of
using the kernel corresponding to 54.3% of execution time is removed.

TOXSBRROH, BEBIHAEH (NEC)Y

L BL&IC DRRERAETT> 2 hT— 54 Y BT 1 X TH

B, N—FT2T7 TSy F T A—LIZBNT, 18—
VFNAYE =& (PC) RY—, AL—, &—
Y A N—BIREDTINA AR EEE R BT~
THESTHCLICLD, BOBEEL SE RS bIE
BICEBEAL VAT LA, BEICEBETEL L5
o TW5.

TDEIBVRAT LEBET B-OICAVE Ry b
T—ZICid, EUOBEMEENEREN, BAkRy b
T— ZERIEIEL TS, ZOHBE, N—FYz7
TS5y b T A—LIEETEERLDERYD, TOE
HELUZ0 HICHET 2V A7 LOERIRES TR
a4 AN

t BRI 1 20RR
Graduate School of Science and Technology, Keio Uni-
versity

11 BAREBRHARH
NEC Corporation

% ExpEther? 3, Y AFLDRFNRRE LTIHELE
B LT3 PCI Express® &, Local Area Network
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ExpEther with PEB + RDMA
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B 1 ExpEther ¥ A7 LR

LU, TNETOMEARATE, avEa—4%-a
YEaL—ZBOERE, BRI TWab ok F2
THALIL, ExpEther ZRRELERY hT—o 4
ZT7 x—A3Y FU—FIC Remote Direct Memory
Access (RDMA) BISHBEZEHET S &T, N—F
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% (K 17).

3. Remote Direct Memory Access

3.1 RDMA &fE
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RDMA i &b, 1EDL S, ExpEther Z/ L
THERENZVE~F /= FLEDRABYADT 7EZ
WHBEL 755,

RDMABEZAVEWVEE O O T, &E
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o PBL Management Table (PBLMT)
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ICHHIG9 % Physical Buffer List (PBL) AY&#A
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¢ STag Management Table (SMT)
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T, PBL OBIE#RE E, STag IBHEAT 5
, NIEREET 5.

¢ Queue Pair Registers (QP REGs)
RDMA #{EA XL — 5 2% &L Work Request
(WR) DT L7 % Send Queue (SQ) & Re-
ceive Queue (RQ) ORELIAXB LY, &
Fa—\OBOLRBEREITLVIAZTHK

—165—



ENB. BELIVAZADT 7RG H—2 )%
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ENBHD, I—FIaLATLEET VAT
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e Completion Management Table (CMT)
Completion Queue (CQ) IZ[EE Y 2 BHREEM
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LS B2, TORBOYIET FLA LR
h3. - ToLE CMT ICREET 71 A
TERWD, CQIEBMENSBT MEROR—
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QP @ SQ, RQ "\ Work Request (WR) & UTHET
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Ay FEFEE LR,

5.1 7 FLAZ#

RDMA J&E##& Tl&, RNIC Core D DMA Con-
troller (DMAC) AR AZ—LZBRA ATV LD
DMA 22175, LiEd>T, FAMEOYVT MY
T, B=Fw b eRBATVEENRAT Yy TT TR
INHEVKICEV XY VNEEITY, X5 NIC
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NHYE7 FLADY X M 2ERTL0ENHS (K
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QP lc, BEEMPEZEXAL T £ TRDMA XL —
avEREHTES., 2—Y LV TO NIC DT
TEHAE, QP EV2a—IA\DA VR T z—ALED
NIC EQATVEEET SV —a DALY ZEH
N\ ¥ JI BT L THBEL RS (K 8).

RDMA AR — 3 Vicib 5T, Verbs ZFIH
L7 NICA\DT 72 ADELIE, QP "NOHEHET
LERRIC, NIC EDRAEYYY—ADT SV r—g
YDREVEFADT Y I > TERENS.
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ExpEther %27 L7z RDMA @ElC BT, V7 b
U VIRENEERRICE A BB MU, £T,
RDMA BEBBIC BT 28EF —/\—y FO—D
TH%, FAHAEYD Physical Buffer List (PBL)
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QP Registers

User Memory Space

&8 Queue Pair [JF O vy

DORUFICET A EZE L. R, 2—Y 77V
—2avic&B /O REYANDT IR ALALT Y
YRR LR,

6.1 FMEERIE

FHEIC AW AT LD RAEEE 2 I5RT.

2 RN
CPU Intel Core 2 Duo E6600 2.40GHz
Chipset Intel G965 Express Chipset
Memory 2048MByte
[65) CentOS 5 .1 (kernel 2.6.18-53.1.4.¢l5)
NIC Controller | Intel 82566DC GbE Controller

ExpEther NIC B E ZHFRP THB 728, 1/0 A
TUT TEALAT VY ORIEICIE, ExpEther &[F
U PCI Express ##:0 NIC Z R L7z,

6.2 PBL OEUZHE

RDMA BEEIE T, NICHYRAEX—LE->TH
A PAEVIEHT S DMA B35 1TH C &0, @EL
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FORBDIEFE - T, SA M EOBE/NNy 7 78
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BH5. CnHONFCET BRAIREVE, 77
Ur—a VEFEEICE > T RDMA BERBIRLD
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TR, EUET N mlock Y AT LO—
JVICK > THIRETH S 728, RIET FLALWHET R
LADZEHIC &% PBL OBURICET ZBMZRIEL,
mlcok VAT L a—VNCES B & BT

6.2.1 FERE

PBL OHSEORIZEE, LLFOFIBETIT-» 72
(1) Z—VZEET/NY 77 FfEEHER L (malloc),

AT T T I hERBVEIREV T Y
(mlock) 97 %.

(2) WRAIEUE (1 [EH) 2175 (gettimeofday).

(3) NwI77HEBOSLET FLABLUESER, H
U 22—V THAR (malloc) L7z PBL %1%
9572003y 77 DFEET RLALHICT
INARARFGAINEATTT B (joctl).

(4) THAARIANGE, Ny Tyl T—=Y

Yo XBICT FUATHILE (R 7) 2170, B
BLEYIEY FLADY X b 2 ~—Y2EiiichE
RENT PBL 2557003y 7 7ica
¥—9%,

(5) TNNARARSANRORTHL (ioctl) H 51—
T ab RAPEHRS.

(6) IZEUE (2EH) Z1T\> (gettimeofday), 15
HORZEDE% PBL RBICET 5 &
T5.

PBL ZEUBd 22—y b\ 77 fEAEBOY A X
&, 4096Byte (1 X—) h5 1GByte F TEEETH
fz. ¥, SEOEETIE, PBL BIEGIORTHE
(ioctl DU H LK) B X UBIBRE TR (ioctl 50D
YRV D2 EDRI VT FA ALy FHRE
T5.

622 AEHR

PBL OHGRBEOHEMREZR 9 IIRT. /57
&, BN/ Ny T 7Y A1 X (Byte) %, Hitlhic PBL
1SEE (msec) 2L -8 DTHS. 75 T7H5, PBL
DOEYRICET BRI, Ny 7 794 XL TK
E L TWVWB T EHbh b, EREICE, Ny T 7R
DR—VH U TR EL XS,
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N S VRN U RO - S R -

2e+08 4e+08 6e+08 8e+08 1e+09 1.2e+09
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9 PBL OGN

IMByte D73y 7 7 FBIHIC KT % PBL OBUEERS
{345 8.35usec, 1GByte D73y 7 7 EEIC R LTI
T 8.58msec THoiz. RUYA XDy 7 7 fEE
% mlock VAT LA—IC K> TEYEI VT BD
WKET RN ZNZEIN 15. 1usec 3BELT 624msec
THB b, PBL OFIRIC K B4 —73y Ri
RELEL, THERNKETHSZ bk,

6.3 NIC ATUNDTIELALATVY

631 AEFE

NIC EDAEYADI—FLRLVDT 7 AL A
T OflEE, LLFOFIETIT- 7.
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RHZIEUR (1 EIH) 2175 (gettimeofday).
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—F, =2V EBRRUEREEOT VA LTV
OB TOX STz,
(1) WFHIER (1 EB) 2175 (gettimeofday).
(2) ioctl VAT LOA—VILE>TTFNNAARS
ANERTGHL, FINAARSANIHLT
- 1Byte(8bit) DF — X FiHH LEREXS.
FINAARSANNTIE, H—RIVERIC= Yy
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(3)

(4)

(3)

%3 NIC AEUNDTVHALATFIY
=L | A—FNVEH
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V7 R AL BBELA T OEMIE, BERS
ZEHCRITIBRRE, DB 1/0 ATUTVER
DELELBRACBOTENTHE LEZONS.

7. b Vi

PCI Express & Ethernet Z#&3 5%y b T—7
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VI b TRENMBEY AT LOREICS X B2
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NICANAXEYT VR AVA TV BIA~YFLAANT

TG E8DOL ATV VR RERE L 2.
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T %KY BT 5 B ZFNZEN 55.3%,
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Niz. 7z, PCI Express NIC I T3 AEUT7 Y
TRAZA—F LNV T T HFEDRAE D) T 72 AL
AT UIE 0.58usec THD, H—FIVEFRHLE

L BLHANT543RHNRTE 5 T L BRIz,

411X, ExpEther B%ER— K%M\ RDMA &
ERHEOEREZED, BE/ —FEOVI 278
B VI BIWEREE S K UBEMRED T ET 5 FE
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8. i
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