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(57) Abstract: Embodiments of the present invention provide a message forwarding method and apparatus based on remote direct data
storage, and a network card and a device. The method comprises: obtaining payload data corresponding to an RDMA message to be
forwarded; using a hardware module in a network card node to perform packaging processing on a message header of the payload data to
obtain a processed message; and forwarding the processed message by using the hardware module or a software module in the network
card node. According to the technical solution of the embodiments, message processing operation is performed in a software and
hardware combination mode, the network performance and the message processing flexibility are effectively balanced, the bandwidth
and processor resources can be reduced, and the time delay is significantly reduced.
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BEALE, DA EIRCHRAE R B R ZHERE 4 PR, ARSI 17— o Ee
B BRSO AT B A AE B, FRAFAL B JE RSO S 7 2, HARRY, ARSI 4] v iR
= 71 s K B R B A 0 AR SR AT B 2 AR B, ARAF AL B S R S AT LA -

PR S401: | FH AR IR B A B0 RV AT, B R I8 7T H T Ui ey £
1 [ S5 R RDMA kA5 B

TR AT 5, OB R G, BN, R B LR 1500 A~
SIS, X B ar AR AT AL PR AR TR 2 R B BRI, O 1 el B A B T o ) B U
FEREAFREHAR B S A B 2 Ja,  n DO B BB B A7 A0 A AR B, LRI T VB A
B SEH RDMA L5 BRI RIART, FIAK RDMA L5 Er LLELHE: BRI
B (direct data placement, fij#K DDP) 155 & T Fric i Pr il 3R oo 55 L5 B

(marker-based,protocol data unit aligned, &#X MPA) .
A S402: MR BAERGATT, DRI F A A AR B B RS S
TESRI BB RR AT 2 5, T DA EHs R 08 R R 5 Ao 80 AR . F) 3 2h £
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B RS b, B RS BAPEE R E ed, y, RI AR RATT, RIS FR
B AFOT B () 35 245 S AT DAL 4R M) B AR OR300 R 15 Ak B R e R R K
PEREHRANE G ROR ST, A RS S B AR RS B, R 35 BAEER A 1T
RIE BRI

AT 265 BARMETE AR h, Rk, N T BERE IR B 265 5, o] LUK A A
BEHCAL G /R R Aok KA BT, BRI BIEER R IR FT 2 Ja W] LR R 2 4
RAFAE RS e SR R 2S5 R, B BT LLE RS SRS . TCP B3k
RS, BARN, R BB ROA AT, AL S # O AR X R A A BT
PAELAE: R B A B 1 IR R R AT D B AL BT IR ZE s il Ab B, AR il ey 2540
FEAT R AEAE S, o, BERE S . ARyt i 2eyshilE . fLimis
HIPPL TCP A5 By BRI I TP TP kA% B 5 il 42 MAC k15 B

TP YR I B 25 B2 Ja, 1T DK 2645 SR 2645 SRR 2 PR 040 1 3
TR IEBRBAASE, MM A A T DA . A RO IR R S i fr S0 1 5515 R
IRE, ARSI AN G T DR AR I 7 ORI S A B A X R B (S R
LR R R AR R i AR B B3 (5 BHO AT, A PR

PR S403: | FHREAH BRI 355 25645 EON A 80 AR S 34T B A 0 78, R A Ab 2
Ja 3o

FEAR I BB 245 Bz Ja s AT AR A ASE A 2 45 ST i 4y 2500 FR) 4R S Sk 3R 47 36)
BeAbEE, EARE), RS TT DUR A 2SS BB SR TCP k5 8. 1P k{5 B
MAC K15 BT EBRE, PAT 8T E IR,

ARSIt H 3R P A AR R R Ay AR (R R A, R P R RER AR AR
H 55 A 5 AR I PR A 215 0., S AR P 58 A R R i 2 45 X 5 2 PR S Sk i
ATEBAR T, ARAFAEIRSIC,  AECRUERS F A 2 (R SCSREAT v . A7 28 df 2 b 2
(ol b, gD T B AR B T BB B R, AT RS A e,
P 1O AR R B B AR

5 S i B S A9 e AR PR ) Ak B S ST i e IR s BB 5 IR 5 B,
P2 R IRSEHER] ,  TE e R R AR AR A AR A A B S O AT e, IR
T AR AR A AR B R R A S OO AT I R, ARSI R AL T — oAb B S
HEAT S R AR B 7 20, BRI, ARSI o PR b B 5 0 SR AT 6 e P DAL AR

B8 S501: FHALPE G IR SCHET VXLAN H3E, K73 H bR,

AR S502: ZRELS H BRSO R4 28 428 il 5

AR S503: M HIESE RIS, FHAESMNEA RS BRSO BRSO
PRI, R SCHE bR IR T AR I H AR SCA RDMA )52

IR S504: FEFPHFEFEHIE . OO bR IRAR LS RN, 5t B bR % .
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Horpr, FEXT B R AR SCHEAT 5 AL B AR,y 7 ORUEAR ST A3 AR A e vl SE 1,
A DASEAT AL TR JE R OCHEAT VXLAN 33, 3R13 ARk EREE HAsik S0 E, Al BA
RIS HBRROSTH XS B R ZE P e, BARET, FRES HARHROSCAHAT B R4 ZE 35 i mT
PARLHE: AR B R HRSCHEAT /3 M Ab 3, DLRAE 5 A0 B S HRSCHDN R ZE P hlE, 5
A B 5 AR SCARONT N R ZE 35 B 2 5 H AR SO BRI 28 I e, 1240 28l
F AR HBRARSCHEAT 56 AR A B I 25 AR S 22

H TP € R 28 B AE I 2t N J= T P o JEVE IO B PIr s A R AR 285 e, i
MGV T ZE D H AR S T3 Al Dk, 7ER IR s sii e fa, W
PAKLIR ZE P il (e 48 DURIAL 2, JFAESMNEAE il H BRSNS B AR SO R 1, 1243
¥ AR AR HARR SN RDMA RS 754020 AT 4 F 4 1l 4R« R SOh bR IR
W] DA B0 T 2y e FR OO aUFR IR R 5 A R T H bR S AT 3% ke B AR
BEMORUE 10T HARRSCHEAT 5 R B HOAG E AT S

BAKK), B sl Ty 0] BAS AR BUR P AR b

(1) FEALFR S AR e — IR R, AR AT DAL T35 — U e v R ) Ak 3 s
RICHEAT VXLAN $24%, /43 BRI 053RS HARR ORI BRI ZE S hiME ;s 9%
HZEHMERE DLBIANZ, JHEANZA RS B AR RSO B ARSOHE bR I, e & T4
FEPS A RO LR VRS — R SR h IR H AR AR ST T 5

(2) FEALE JE Ao 28— IR AR, A AR AT LUK A 25 5 4R SO A B AR e
R LS B (vswitch) BEATALEE, vswitch 1] PAXTALPR FFHSCHEAT VXLAN #3&, 3R
FEEARIROG MG RIS HARHR SO BLR SR ZE i hiE; S I 2e sl DL RIsh R, Jf
TEANEAE S HARHR SO BRSO ORI, a2 T ZE e R0k bR iR A
o5 RN HARRSCHEAT R R, SRR B AR B, B OE T LK S
HARIR ST XS IR 28 IR a8 A0 2 HARBI, DMERS —k.

ARSI, A AL SR CCE T VXLAN 3, RS ARG, RIS H ARk
SCAFORE LRI ZE R AR, 0 e A e I B #5 DL BIAM S, JFAEAN A S HARR SO
PRI SOAS XBR IR, JFFETIHZE I HIME . RO SR IR AR R A, X H AR ST
1T, A M 7 X B ARG TR E . ARG E AR, dE— DR E TR
RIS

] 6 AR i B St 491 $2 1AL 1) 5y — P 2 Taue B BRI A i IR R S I T B IR R s
B ZEMIE 6 s, ASEHtie] i) 7 Ee T LA

DR S601: FRIUFEL KA

FEARSCEL J A BN AR USCm T, RSO 246 B8 T DA 38 FH T3 e 38 L R o ) 55
BT, BRI AR SCAT LARLHE . S Aq 280 . IR EshilE . AR hil Bl TCP sk
R PRI BB L TP KA B U5 ] 45 1 MAC k18 B 4F%%.
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DR S602: I HI PR . IR BE AR RS 5 e S AR SCREAT IR IRk e 1, 3R
1595 1 AR SRS [ PR fiff 3 240 S

FERY R GARBI R AR SCZ IR, O T BEN DRUE XA 3 AR SCHEAT A fan F) i AT
e, n] BUR AT R 40 s P R A A o e AR AT R OSCR R B 3e8 A, BAR ]
PARLSR S Ao e B AR SRR S i B0 TCP kA5 B TAIAF R LR B TP kA5 B i i
48] MAC Skf5 B AT B 38R, Mtn ] BAERAS 5 13 B AR SCHIRT LR fift ) 24
Lo

BYR S603: Fl HI T Ib BE AR B B AR R gl B SCHEAT B

FESRH BB RN OC 2 T, ) LA R 35 s mh I B0 R A A A e s A A e o i
BIRARCCHAT R A B, AE— s rh, R BT AR B A AR Rt gt b R St
APHER T DL A I IS A R SCHE 5 i T B iR AL TR B R S 2 —
PRI, TR P BE AR T 55— I T b SR AT He s A Pl g et
AR SOR A TR 2 AR S WA P i R A AR HRORT S 3 0 Pl b g el 2 S SO AT
B o

HARIR, RS REBER SC2 J5, AT LR AR S 3R SCHEAT 20 A A 38, LIRS DO i
AR SR B A AR iR, e, ARSIt ol SRSy SR SEELCR 5 B3R S
BB S303 B HARSEILT SR SEBECR AR L, BAAR 225 EIRPRIE WA, fE AN 5%
ko

TERREF ARG ST ot b 25— VAL RN, DU 350 BH abt B Bl 4SS B 008 o) gt 2R 4 S kAT B et
FEAR, im0 R L B A AR AR ORI S — it e X i) 3R SCHEAT B AR, IXAEAT A
TR R b SO A T B R AR I T RS . e — sl o, R P S S R 3 —
YA A3 B B AR SCHEAT B vl DAL AR ) Al P A R A 585 — 9 20 0 A ) & 4 Sk AT
VXLAN ffEE 2, SRAF ARG RIS H AR SCHIR LR ZE S L, R S0 28 2 (e
DIz T TR E AR i, X HARIRSCHEAT S o

HARI), AL PR RO AT A A B AR, TREI RO 2 VXLAN &
IR A IR, S, Oy ORISR OSCH R BRAR IR E I SR M, n] RLJe R i) 3 S
BEAT VXLAN i, SR HARROC, ARSI b2 5, Al BUEREUS H s SO
XK ZE RS ME, BARE, RIS FRRIROOAD R A I 2 42 (B n] DL AR XA
ISCHEAT 3T AR L, DARARE 5 MRS S SR SO N (R B P b AR, g - A S A ST
(R ZE S AR RE 9 5 FARR SO R (R I ZE 4 MEL, 1230 2845 BB ] A R0 H Al
SCIEAT B I B AT ) I s A 46

T E I ZE IR MBS, oIk ELRAE T ZE S BN F ARl SCHEAT e A d%
i, Bk, AR EERMEZ S5, T BRI HMERE DBIN )R, 2 )5 W n) Bl e
S I 24 0l AELAN 2 — Y b (K0 SOOI 5 B ST B A, R AR SC %
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2 HbRd, HEMERUE T3 B AR OSCHET 5 R R B A e W] S

FE 525 b, FEDAT HARROLZ G, ARSEHE ] o ) 5 i vy DL RR A R4
fift 5 H BRSO R P AME, O 7 AE S TR ORI A7 3 2 Ab P e 2%
Y P

Hodr, FEXRSCHAT Ee A, 25 B B BRSO AR F T EOR I, S T ARSI
XS SC R i RARAE, T BRSO T B R A, SRR, n BUR) A SRR e b By (4
(R 2 A B RS AT B A A, i IR p A B B EE P AME. N T BRI
ANTRIIHR ST AT LA AT AR P AUME . 7R3 BARRoC 2 05, AR H 2 A iR A7
it 5 H AR SCHI BB P AE, 7T AR A, AN A0 H AR SO BUAE s AR (150
WEAME . 2860k BAMRSCERS: RoC 1. o0 2 Fidfor 3, Ak 1, Bk
P2 A iR SRS 1 XA 1, Bilan, A 1 R RLA 2021071500325 B4
BRARSC 2 I, R A AR HARSC 2 A NIT A 2, D, RA 2 ATRN
202107150033; FEA AR SC 3 B, AR 2R S IF A7 SR 3 AR R P A 3, 45
a1, P4 3 ALK 2021071500330 AR I AE 85 H AR ST N IR P A4, 1M
BT AE At (R 380805 7 A5 0 0 SO AT ) 2 AR PR B 25 SRR OG, DR AT RAORIIE XS 5
BT E AR AE B R e T R

FyENs AERRE RO A TR VAR, DU B IR B R AR A ) A e R S
AT EBE RBRAE, BB R LA IR 0 B R AR HOR A BB v A7 14 B e xd
fife e BRSO AT A, XA RS T O A B RO AT IR I R R

FE— G5 o, R B AR AR ERORT £ R e 0 AR R AT B AT LA R R
PR HRAN S R SRS ) R AR SCARRT R SO sUFR IR 7R T RO bn IR
fiftE 2R S0 RDMA $RSCI, FT58 R A RS 3R SCHE T VXLAN i3, R H
B SCs AR H AR SCARS B 4R e Pl fE, PR Myl e DRI 2 B T8
PEHIME RS —iaR, Xt BARRSCHH T K .

Hor, f TR 5, 7E4200 3] RDMA 0T, BE0EEE T8 e rh A 35 1 46
TRERAT RDMA ROCHET IEF R Kk 38AE, midTHE RDMA $#SCIASBEEAT 1R (1) 3%
RAEVE. I, ESRIBIMRE ek o002 I, AT RASG VUM At B4l ST B R 4R SR,
HARI, AT DUR AR 5 A 2R R B Rt 2 SO R R SO bR iR, 7R
R AR TARIH RDMA 5 SCIRR RIS, AT DURA SE fif B 547 S0 RDMA #1032,
75 AT DA € A 2 4 0 RDMA 4R

FEFE TR M PR TR 8 i B3R S0 RDMA $)SCI, 0 W s () AR A e v DAt}
iRt AR S AT I TR ST KA, BRI, SR T ORAIER SO R R RIRR s W AR, 1T
PAZEXT R 2640 S03EAT VXLAN fEAe, AT HARI . R B A C 2 f5, 7T R
RIS B AR SO RN s hilfE, B, RECS B AR SR 28 4% il {8 ]
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CAALI: XA B R SCHEAT 7 T AR EE,  LUR 22 55 00 e R SO L R S 2 42 AR, R 5
(RS S @ PP E R S SRR T W SESRER 7 ('8 @ EROP VA I S etk E R 2 B S eadl e
IR IR F bR SCHEAT T S AR (K X 208 AR B =

T 8 I ZE IR MBS, oIk ELR I T ZE S BN F ARl SCHEAT e A %
i, Bk, AR EERMEZ S5, T BRI HMERE DBIN )R, 2 )5 W n) Bl e
S I 24 G (LA 2 3R b (K0 SOOI 5 B SCHEAT B e A, RIS AR SC A%
2 Hobrd,  BEMORIE 10 F AR OCHEAT e R R IR R e Al FETE

Al b, SRR ARG, R R P A AR O e R AT
ISR I Rt SRAT 5 15 Bt I AR SCRH N L PRI 2B ST, G it 2R g SRS 15 i
R, AR RN S A R AR AR I, DI RSB RN 5 A xR i S
BEATHE R, AERRIB AR SOR A h 55— iRty IR B PSRN 28 3 0 ity 2B ST
BEATHE R, A7 R 1 R R A 5 5 1) 7 x4 i Pt 42 AL 81 ) P 108 20 H ) o
RIRE e RARSCHEAT B e e, b — D RO R A IR S FH PEATE F VE L

B 7 AR Y St ] 42 £k AR S —Fofr e IR ELRR AR A7k B IR SO A T A IR TR 2
B ZEWELT s, FER RS b R iR AR A5 B AR HEAT IR SO 1 i e
IR Ja, AR 153204 AT LA 5

DYR STOL: ARG 5 A AAR SRS L IR SRR AT o

DPR ST02: R fift S HEAR SO SRR T A B A

DHR S703: AFHPAAEI . R RSO SCHEATT, X 1523 RDMA #)3Cf%
SarHR A (0 B A S AT T

b, BAHEH A A T S8 RDMA FROCIERR A RERRE FUE B, B RE P
R ERAER T SME. AT, SRS S BT SR A RO KA
BEATE AR . D9 1 BENE SEILE 18 B BRI AR A AT RaE . TR E %, 12
A FH A1 s P IR BE AR A B AR SCREAT RO R R e AR 22 5, RIDREA 2 A dik
SCEE ip Sk mac Sk TCP Sz Ja, BEAFREL ] DU e R i SCREAT r A 2, LR
FF G AR SCRER B AR SRR AT, AZ IR SCRER AT H T A R e A i ST IR B2 A5 B AT
RDMA kA5 8o FEIREL S fift B 3R SO SCRIA AT 2 Jm,  n] LR B R SORHR S g
FERIE AR, AR IR it 2R SO SRR T 2 e, ) LA i A i
SCRRSCHEIR AT X 152 RDMA RSO 1SR 25 S AT B8, Ay vl BASR
R E PR, i T AR R SR AR S 2 IR SO A A AT BT
i, A7 ROLRAE 1 IR OSCH AR R e Al FETE

K 8 DA ] it ] 412 £k AR — o IR BB AR A7k B IR SO R T A IR R 2
B A BRIl R, S5 8 P, ASitiIR A 1Rl sk
Il RDMA Bt/ e e, FARK, B3RS 155 K RDMA ) SCHIR R
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Tﬁiﬂ%‘Zﬁﬁ, ARSIt A8 ) 7 W] DAL
% S801: FREUM T-S2F RDMA 2 3E TR I 3 e e 5080

w% S802: | H B AFATTHL v 11 REAULAZ A LA 722 32 i Ao A I S Sk AT B A A B,
AT AR O

AR S803: I FH B A AT He o [ AP A8 PR AR o 5 R SR B R AR, IRI
BRI R KIE R RS

BYR S804: REMACHMUE T ENERA IERSCHAT R AR, LAl RDMA 4
AR

o, HIT-5230 RDMA R R 0 5 gy Al vl DA ENLEE Lk 24T
O FLA AR ARG AR S R R B, emy, -RAT s R I B IR 3% A 5 i i
Ao B A0 ML S — I 2, PRI, ZERR T RORICEIH T390 30 RDMA ZHE 1R I E &
Ao B4 2 s AT AR A AR v R R U0 A8 S AR S Ay a0 ) i S Sk kAT B 3 A T
BARE), TR @ISR HCCE 2% Vxlan Sk, AT RIS 22 IR 3.

TESRI B BRI, AT DA H AR e b (e (/8 38 2 SR A O e 5 4R
SCHT LR B AR, EAE ORI IERR 2 J5, N T Re e SEEN s IR SO i
P, JOPa] Dok it 3 36 I 28 JRAUAZ AL, AT AT 45 R 900 A8 AL AR e MR B i i 3
FERB WA BRI B RN R Z 5, 7 DA T @R R d R AT R A, DAk
I RDMA ZiE451E

FE 2GS o, E R AOAAS B T IR R RO AT e R AL PR Je AR SE
Jtts b B R T AL R AU bR B R A ROk AR e, DAE NS — iR
o

HAKK), 2RSS T @ RN BB S TR KA B 2 J5, BT f
PERE AN EE 5 RSO R BRI R, N T RRIE IR N 2 Ja R IE R AT
ERABRAE R T AR, AR DR B G AR SO BRI 3R, s A 3K
RS e (R R AU A A LR R AR R L AR, DR —maR, A R sl
T IRAR I AN SR A

A szt v, G REH T 92 RDMA G 44 10 A 2 e 5000 170 5 0 P o A A
B i R UAZ FAT Lo T AT O AR OSSR AT B AL B, SRAFEEROL,  FFR At
B (R R AR 1 8 S B B B AR, I B IR AR % 2 R A0 A
WL 171 J A FH R ADL A8 L2 T S TR A i AR SO AT R AL 3, A 350 53 RDMA
B, PR RO RO TRIE AT AR W RE

BARRLIR , 2% W& 9-18 10 Fros, AR Seftfilfe gt — T iwarp VPC P45

JURJH RDMA ZEZER FE R — ML T iwarp VPC MZE 48 IR AL Tk 72, IR AY iwarp
(Internet Wide Area RDMA Protocol) #& M T #2 BN AZ U7 o] ok B2 dm i &

14
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FIERA DML, EFET TCP Mhisiil. Horb, S 1 A% 503 RDMA &R, %I 9
B, {EV)EEML host BU# BN VM EiE — M T-9:31 RDMA &4 AR QP #:H,
A EIR ) QP 42 HAT ib 3K A] LK RDMA (5 BT & £ M -R5 5, I, RDMA
in_ AT DA R R s R R AR A R BRI %% iwarp VPC M5 4244 (%) RDMA
ﬁIT u@%ﬁﬂ/%ﬁ“
: PVHEN BN LA RDMA 2IEH S0, F0K RDMA @R SOk iER
IX_XHQﬁ
Hodr, Yp3iHL 575 52 ) iwarp RDMA ¥4 0] BLEE I E 5 () TCP = kI8 T4
SERE, FIEH MR E—FE, RDMA ZEEWRSCAT PAM virtio-net X5 2 EHIHIAL B
) K, BT IR R AT S ) FPGA HRE A X RIS — R, FrlAn] LUK RDMA &
ER S AL AR AR R AL A BT vswiteh HEAT AR B
IR 1.2: BISIHAHL vswitch ZRELF] RDMA EHEAR T2 5, 1] A% IR IE 3 s kAT
R o
PR 1.3: vswitch 5% RDMA Z2 & SCE 4 2E vxlan Lk H
R 20 PR AR IR BSOS B 38 2 AR A S B 0 L PRI 2 AR CRDEFS
TURERD , FERT LR A CBPEE ) R4S vswitch, MMIEAS vswitch 7] LA
BN Gt
IR 2.1 vswitch I] DAL 28 0T @R OSCHEAT I R AE, DASEE RDMA #2114
Ak
PR 2.2 vswitch IS BEMERG 2F IR T KRG MR S H FGPA, PLAE RS —ik.
S 10 B, T iwarp VPC W28 B4 B ECH AL Sk 72 n] LRLR G R D 3R
101 YN WL LA B RDMA AR5 S0, IE, RDMA &4 o
A5 A 28
Hor, FIT- 928 RDMA £ /E 1) RDMA AE5R SCIi B ib IXEh %45 &, BEi,
RDMA &4 SO & A #ifr 5dE
IR 102: PR RURECE] RDMA FE4AR L, AR nT DAY i fer 5080 (0 R 1 4%
LR PSR KA 43, BRSO TR0 43 T8 e B DU Ak LR T S 47 i) A4 el e A 0040 T 75 22
HEEM TCP LA ip Sk mac k.
PR 103 PrBEREAT BB 701 A i far O P 75 S350 361 TCP k. ip Sk mac Sk
P03 () 4y A5 B R £ — A% 3 BB 2 FPGA ¥ RDMA B4 55
HR 104: RDMA REAREE 73 ARAR (AL s 1015 SR B B a3 TCP k. ip kAW
mac k;
A PR 105: RDMA ROC5E B3 E, 8 gt 47 A0 2], #5J1) RDMA R 3072 5
R S — AR, @SR RDMA STy o T AR (1) 25—t 3k, MR B 26
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PRI HEAT RDMA ORI BEEAT, Qi3 vxlan, H5 PR IOIZESE AR
DURIALZ, FFAESNZ vxlan BB R RIROCERIRA R 78 RDMA ]R30, 285 #e e ik
Lo

HARM, 55—/ R A 3R 1 s, 38R BRIy, —dhor
PRI (flow key) » X &R IR SCHIEHUHUR: 5 —# 2 i HUT(E B (flow
action) , XM SO IRV A0 dr S AT RIBDPEAE B, U0 vxlan F3EEE
I, A3 11 5 A

%1
Vi
i ID T E RPATE R
(flowid) (flow key) (flow action)
P ip/sip | Hi®ip/sip | J8 %% | H B9 %% | Vni/port_id | Flow | Actionl | Action2
H H/dport dir
/sport
Vxlan Out
1 192.168.0.1 | 192.168.0.2 | 1000 2000 1024 in
encap portl
Vxlan Out
2 192.168.0.3 | 192.168.0.4 | 3000 4000 2048 out
decap port4
3

IR R NS R EN, AL RDMA RO G 75—k, B
RDMA R Ficdle M 1 —RaE, WHah 7E—RE, WaPirf—imkF
Bt BRI AAT (5 2, B 40: action] B(3 action2.

APR 106: 41 RDMA ROCAK A P Al He b iR 55—, DK RDMA R0 FA%
RIRAE vswitch AbEEL, vswitch X RDMA #CCHEAT A SANEE, w325 vxlan, ¥ )ZHH
FEPEHEEE VL RISNE, HAEAMNE vxlan b B N R SCAR A KK 7R RDMA #3C, 48
JREE R RO I N KA RDMA 5 iR AOs i iy, DR E i,

TR RN, B AR S S IR BRSO AL, an b T R A R
AR RDMA SR, TR 28— s A N E47 RDMA R ST AR B ERAE
Unffdt e vxlan, FOREAMZ BN FERS RIEFE DRI 2, BB SREOE 7 AME: SRR
i, DK S AR B AT vswitch BEATANEE, B vswitch R vxlan ¥ B IR SCAR T
P /& RDMA 3L, JFATLLiE4T RDMA ) OCHIARFE RS, Qi3 vxlan, JFR4b
JEIMZE P HESE LRI N 2, BB BB 7 A, SR BRSO IR, JF T R
. RDMA g filfift, UEAH —mE.

IbAk, fERELE RDMA #4556 i RDMA ROCHET 2 fa, s ip Sk mac kA
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TCP 3k, HI4HIAST mate 55 %4 RDMA 434>, RDMA 434> H %5 RDMA
MG R, AR ESEAEN H 1, LLSZI RDMA $RSCH 0 A 38454 .

KSR AR T %, BB EE T overlay 284515k 5230 RDMA B4 (&4 H¢
Vi, BEAh, R REENS R TR 4 Se IR, O HLSAT YRR I 43 B R, AT
[ 7 I PR A, DR AR O T s R RO R R R AN, 1%
FEARTT 2R - R BB 255 07 22, B340 00 D3 R OC IR B 2/ A B B A B, 0 8
LHARSE I, WE 7RO IR R IS TR T4 S, ASSL ] ) RDMA 45
AR PERLRE I IEH VPC MR &K vswitch ACELE AR, #in. nf LLE I IES VPC 4
ZMIge, Wi, FH, ZHEARTERAZT TCP I iwarp /7 R, A RMEH
TCP WA THZEES ], AT &, FRRENOK R E:, B— bt m TR T £
S P

B 11 Ak B B R I it 81 B2 A 1) — ol 2 I8 7 B B B A7 A RO B0 A B 2 T T 4
MR E B ZHME 11 fR, ARSEg et 7Rk TIm R B 208 I B AL
B, B E T DPAT FIRE 3 R R T Im A B A I B A i
BRI, 2B as BT DVELRE: A BB G I AL 11, RO 12 AR
He13;

PIEEHL 11, FTA R 5 A5 & RDMA SO R IR 47 25080

TR 12, SR BN 11 A5 ER:, H TIRBUS 135 K RDMA $)R SCH B )
H A A, IR P B e O IR SR AT B AR A 3, AT AR S S

TP 12/ AR 13, BT A 3R R O AT e X2

FE—Resfif e, FERR PRI 12/80 PR 13 R Ab B 5 RS T3 R
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B 12 s FEANE SO T iR, T3 — R e S O AT e ks A
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R RAL MR 13
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R AR 13 FH T 3T SRS AR PR S R OSCA RIS H FRALER s 4 H PR ALER iz 2 hf
PR 12, DMENE —RiR.

FE— sl rh, FERRAAEER 12 %) #2007 B A B, AT A SR S
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I SEAT RDMA kA5 B FIHEER AR AT, SRS P 8 A R B 2645 5 LA
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TR T LLEAS: S AR PREE 21 AU — A7 Rk g 220 S, BB fE0EAS 22 T AERERE X
N2 TP g AT BRI 2-18 10 Bl St b S 5 (0 5 T R B A7 il R 2 A
JHERIRESY, 55— PR 21 Bl BN A T-30AT 50— (7848 22 AP RE

FEfP 4 — 22 2T LIRS, o, — 2R B ST BRI — A B AR 21 A
AT RS SEILAN P R

ARG 15 ) RDMA 1 SR X IS F i A 25040 5
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THAE W 45 1815

] 13 AR B st 9 SR R i) — N R I SR s &, S K 13 Bros, AR Seif)]
Peflt 7 —F R, ZMRET AT FIRE 2 Pros K2 T R B A RS
%o BARK], %MK 7] LARLHE:

MR 31, M TERECS 7 Kk RDMA RSCHHAT N ) E R e, 0 BT il i A 24
PR BEA T B R AR B, FRAS AL S RO

REAFRE R 31/8R PR 32, T T AR B JE AR SCHEAT B

Horb, Bfpsibe 32 m] DLRLFE A 9T IR T 1 VPC W28 B3 A PRAE IR B A He L
vswitchs FARK], Pt 32 AT LLAREUHR SO TC AL, it Tooe 4k 25 ) 2 th 2k
ACL FERME R, JAFEMEER, M EET Sl EE A TOCHRE A R iR
R 31 W] DRI ] Y P2 45 1% 4] (Field Programmable Gate Array, [&#K
FPGA) B3 & AL Rl i % (Application Specific Integrated Circuit, fiFRX ASIC), 1A
He 31 AT LRI R vswiteh R IMEE — &

B 13 P R AT LT 1] 2- ] 10 Jr s SRt (0 7325, AR STt A VF AR A 134
AT ZEAE 2- 10 PR st A oS il B o 2R TT R PAT IR AME AR R Z W E
2-W& 10 s seitifl i IR, 7R A B

FiAk, AR R T — R BN AAEN B, TR A BT T EAL
AR S, A S HTHAT BB B 2-] 10 Frs 7 32 St v 5 T 22 B R 17 1) 2
WA TR T KRR o

A, AR EAE T —FrH YR, B AT RN R TR
BURTRAFAEN 5T, U IR T R 28— 2 M F AR AT I, Bl iR — a2 A
AEFRERAAT IR 2-B] 10 Pros 7 S ) oh R T R B R A R B e AR S s
[ 8%

A b Pt 1 25 B Sl ) A A A s e PRI, H b D a0 B A D £ B e AT DA
TWA LAY E R, AR 80 R R R AT L2 Bt m] AAS S P B e, R
AR T — AN Ty, s AT B A B 22 S s B0 b AT DR S B i) 75 22 e
PRI 3 B 2 AR Rk S IR A STt 051 7 22 1) L ) o ARSI 2 2 RN B PE AN A HH Bl
H557 B OCT ,  BAA] DAEE A 5 it

M A E R st g7 SRR, ARSI R AR AT EATE R b R 3 & S 7 AT A
Bl 75 i3 FH AR 507 AORSEE, AR AT DU i AR A 255 1 07 ok S
FET XA,  FIREORTT A b ml s i B B A sk 5853 7T BALATH 5L
PR AR IR, AR AR A — AN e AN H L ST LR R AR
HEHT AN (R HARR TR A B4 . CD-ROM. DU Pl aas) Rt
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AR W e 2 IR A R S o 1) ik, B (RGD « AT BN =S iR
AT/ BT HE DR FEIR K o B R AT v H SR P48 2 Sl imt AR TR/ B0 A B (1 6
—URRER / BOTRES AR IR/ SO HER R AR AT / SO RER . T B AL IX
HHENAEF A EEATEN. BRI SN A 7] g0 R 5 4 I AR 2
PAF2 A —ANHLAS, 304500 I E SO A AT 4R AR B & B A B B PAT B4R A 72 AR F T2
TERFRE — MR 2 MR / SO R — AN TREs 2 AT HEP R B M D e e L

KT AR P fa A AR TE RE 5 S v LB A ] g AR B 4 LARE e 77 X AR
THRMUT AR 2R, A AT MU T A28 R 2= 2 B 4R 426 18 11 il
Wk, 1ZFEA 3 E SRR B — MR 2 AR/ B HE ] — AT HEER 2 AN T HE
HR B T EE .

KT AR P fa A A B BT EA LB R T AR R b, TR T E LB AR
MR B AT — R P IR D AT AL SC B R 3, AT £E TS B At 7T 4
PR A EHAT T2 PR L T e BRI R B — AR B NIRRT / B RE I — A T HE
B2 AT HEH B B Th BE R D B

FE— MR EE b, ERSUE -SRI (CPU). A4, W
BRI AL

PIAE AT e AL HE T BT A B AR AR A AR A, BEMLAZ I 2R (RAM) Fl/Bk
G RENGFER, WRIEAAER (ROM) BN F (flash RAM). N A7 & T AL 24
TR 7R

THEHUAT A B FG AK APERIAE R AT TR SRR AT B S A4 AT DL F AT (] 7 i)
FAR SRS EAF M o 5 BT DURTHENU AT A6 4 Bmgs i R e A He sl A 2040
THENLRI A e T B, (HEAIRTHENAE (PRAM). & A BALZ BUE i 4%
(SRAM). ZhAHEHIFEERE (DRAM). HABKAIKBEHLZ BB RS (RAM). HiAF
fifids (ROM). FLA]HEFR AT e R A7 25 (EEPROM). PRIACAZAAR B At P A7 HR |
Rigoldft L 2 4% (CD-ROM). w2 et (DVD) sl a2 E it B U
7y Ty TG A A i B LA P A7 it 8 86 TR LA AR AR S A B, 7T FH A7 T DA o
AR ARG E . A SOR IR e, T LT A 6L 55 B A7 H AT i A A
(transitory media), Ui %l B E 15 5 A0

tpc e LU BH () s DA B SR A PGB A R BRI AR 7 58, e L PR s R
ZHERTIR SR XA AT T VRGNS, ARSI B H AR DR B AR JLARAR
A LK I % S 9] T K R R 7 BTS00 A A AR AT AR [
ey MR LS OB B, FEA R AR 7 G2 (0 A 5T I 2 A & BH % St 51 12 R T SR 1
iog I IEENEE S
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1 — P e R AR A RO R 5, HRFIEAE T, B4

ARG 15 ) RDMA I ST 82 F) A 25040 5

A FH A7 s o B RE AR P 5 Ay S50 PRI SR AT B AR 2, SRAG AL P iR
s

AR FH PR 71 A e B BB A B S AP ASE Bt A 8 i SCHEAT B

2. MRARAUAIEER 1 Pk 771, FURFAEAE T A R0 o (R s A bl g A
Bt AR IR OCHEAT R S, B4

U T IR AL B AR S 15 i A iR, e, IR S U R AT A PITIR E AS
13
FERTIR AL HE e $R S A v 2 — R WA g A A R 2 — o B iR A 2 s
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TE PT80S Ay o I 55— AL IS, WM T BT 3R A AR R 5 3Rt e 0 P ik
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3. MRAEBNEK 2 P 7715, HAFIEAE T, AR I B A AR AN 28— dne e xd Jir
RAE AR SCHAT e R 2 Ja s by i L 4
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R Pk F brift e Sk E PR REPEL,  BIUENES —iitdk .

4. MRARAUAER 1 Pk 7715, FURFAEAE T A R i op A B A bR P A
At B PRIAR SR REAT B 3R B, AR AL B SRS, L4

U FH T R B AP A B R H ol 3 s 280008 PR B8R PR 1T, T Bl i A5 b il i i
A faf B4 19K 2 A1 RDMA k5 B

AT S 1R T, ARAUS P B 4y S AR R R R e 15 08 5

U FH T R B AP AR BT T 3 2 45 JE S IS i Ay R PRI SR AT B B AR 2, ARG Ak
AR

5. MRAEBURER 4 Pk 7%, HAFEAE T, MR PrId B fib £, RIS Frik i
B AN B R RAE I, A

U FH P b B A F AR T 38 80008 R 15 508 R A

A T AR AT TR B AR 15, A2 5 Pk g B Al N IR 5 2, JF
o P iR A5 B AR AR A SOk AR e

6. MBI ZER 5 Frik i) 53k, FLRFHEAE T, FUHT T IR BRAFAS S AT iR 2 dhs 4t 184 5
A S TR B O AR BRI B A E R, AL

A FH T 3 BRA AR RS P i S50 SR 5 HEAT PR BORR AL B AN ZE P AR 2E, A il 55 i
A B AT L B A, e, b 3R E B s H TR R S S 1 P 2 4%
HE ARSI P TCP S B PIRF IR UMY IP A5 B U5 45 ] MAC Sk
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7. RIEBRNER 2 Bk 7%, HEHERE T, XA G ot T %k, .
Xf FTIR AL HE 5 400 HEAT VXLAN 135, 3-45 B bR

SRICE FTIR B BRSO X SR ZE 42 i {A s

Y BT iR M FE 48 DLRIAME, FRAESNZA S BT ik H bR SRR LR SR s
W, BRSOk bR iR TR IR HAR S RDMA #)3¢;

BT PR ZE A FrARSCHE SAR AR AR F AR, XS Frid B AR AT

Ko
8. MRAEAURER 1-7 AR R — TR K7k, HARAEE T, P irikic s,
RIS AR
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9. MRIFBAMNER 8 Pk i) i, HAFIEAE T, A Pk A A pe s A e xt fit
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St Pk A RUEAINA 5 U, XITIE H bR IROSCEATH K

11 WA 2SR 9 Pk K775, JURFEAE T, MR IR R A A 2 — IR pir
IR MBS AR SCHAT R, AL A

U FH T 3R R A AR BRART 55 -  2 AR I 5 I At s 2 4 SRS L PRI 5% 2 iR 5

FERT P R SO Abn IR € P i 3540 S0 RDMA $RCI,  Z TR 5 ik
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FET P N RSB AN S AR, WPk A AR IR SCHEAT S
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