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« {FRARDMARARBERLIIEEEIMMAITFPGAZIDAQR FRIEUREE R, IRSEUREHNE, PUITERE
= EYIEE. RoCE v2 IheESZHF (Write, Send. Receive, Read)

- — = i ERME, INSIRITESR
IP header IB Payload ICRC FCS " N
Header Header Header é&?&@:&fizﬁ'ﬁ%&ﬂid\ﬁjﬁlﬁ,ﬁﬁm%ﬁz

RoCE v2 #iEE4EH RO HHPERRSRFAEFHERIR

REEHSREEE

o =EINH
s ROCE core+Microblaze+CMAC+DDR4 MIG
AN = . Vrant 4 =| ==
«  RXIAEEEE, SCH RDMA Write SH8(E, BT veu128, TEBIE
o IREHHRE
* Source Destination Protocol Length Info
g 192.168.160.10 192.158.160.32 RRoCE 322 CM: ConnectRequest
%73 Q 192.168.160.32 LY 192.168.160.10 RRoCE 322 CM: ConnectRepl
| EZIKTU}E‘ZI E EU*%*E L'FI;%*%*EI *EEF'E’J *I:Fll:ﬂﬁﬁ 192.168.160.10 = 192.168.160.32 RRoCE 322 M: e 4
192.168.160. 18 a2 168.160.32 RRoCE 74 RC Send Only QP-0x00000 ALY X ’ 1K
192.168.160 . 68.160.32 RRoCE 74 RC Send Only QP=8x008003% i
]:A§$ Rj- 1§§ J _t:F\ 4 q:%fi}: % Eg}zl j: }3‘2:[)] 192.168.16 ﬁﬁ{#&ﬁﬂ&. 8.160.32 RRoCE 74 RC Send Only QP=BxBOBOO3 R ST
n 3\ 7\ HJI)\ 1 N\ L R 192.168.16 FPGA z;r,‘g PC a 8.160.32 RRoCE 74 RC Send Only QP=0x0pO0M e i
192.168.16 8.160.32 RRoCE 74 RC Send Only QP=0x00080
L\b‘ 192.168.16 &E@ 8.160.32 RRoCE 74 RC Send Only QP=0x00080
% 192.168.160. 7168.160.32 RRoCE 74 RC Send Only QP=8x80080
u RD MA E}K}EJZIEL—L QJ:E{gEEJ 192.168.160.10 192.168.160.32 RRoCE 74 RC Send Only QP=0xP0080
192.168.160.10 &gﬁ;‘: 92.168.160.32 RRoCE 322 (M: DisconnectReguest
192.168.160.32 92.168.160.10 RRoCE 322 CM: DisconnectReply = ==
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Server Client Server / Client

Connenct Reply
Ready To Use

£

Server / Client Client / Server

W
: ay, Rvaddr, Rbuffsize

Send_ack

Send
' Rkay, Rvaddr, Rbuffsi .

Client / Server

isconnect Request

Disconnect Repl

AXi4-Lite AX14
> MicroBlaze > DDR4-MIG
.-
AXI4
E— QP1_AXIS
Rx_AXIS Rx_AXIS 4
CMAC = > RDMA_pkt_filter = > RDMA_core QPn_AXIS ICRC-32
_ .4
Tx_AXIS —]
Tx_AXIS
A 4
Control
Signals CMAC Test Data
Config Generator
lAXM
CMAC QP1 AXI§
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_pkt_filter _CO® | QpPn AXIS :
_ Tx_AXIS _‘
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o NSRS
= EEEZ (QP1_handler) ] . HIEE4RE(QPn_handler)

rx_axis_tvalid="1" and
connectRequest_pkt_2

Opcode=0x04
CMAC_Rx
&4t Memorylnfo

QP1_AXIS
MadWord —

ILRNEE/ K% ACK &

QPn_AXIS QPn_handler

WQE_handler

#3543t Send-Only/Send-First <

Rix WQE {58 (DMA KE%)

Y
{connectRequest_pkt_3@@%ﬁiPcﬁﬁRemPSNE'\HEHS( }

connectRequest_pkt 4
\ 4

@%‘:ﬁﬁconnecmeplyﬂ’\]ﬁ% /

RiERfG 48 fil + RIAENIE

% wqe_handler U2 \

= QPN (Queue Pair Number):  ( apPthandier )| . #piEEALE Cm »
> RDMA HEERIREFENEREEHEP—IN > 7o ACK #iE8: QPN AXIN
BIRABUSS, EAMSIRIEIERAS » PCIMIFIEEEIEAN: PSN R | [
> EESENOIFESD QPN=0x01, EUBEHmdiES > EFTEEREF, SIMERAY QPN, PSN =B
QPN H Client (PC) 1% > DRILER ACK #iEE5 Send HUEEARY PSN
> fE ConnectRequest Z4EE+EE RemQPN FER
= PSN (Packet Sequence Number): = (ENEREAIEZE K o /
» PSN AFieNBeREE > ABBURSHIZEE

» 1& ConnectRequest #iEEHHEE RemPSN > {5F3 Send TheESERHEHRRYAZIX
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® EEEY

- {573 RDMA CM #2430 AP SERRERSEEST Applicaton Kernel Layer ey
«  AEEEFHEEXINAY QPN, PSN
= MEM Base ADDR, MEM Key i&id Send IhgEsix 1 Submit WRto RQ
o HiR(EMITE Lo
. IRTAEER (Work Request - WR) b
« FE4LME WR [
u EEJZ?—EEJZIZA@'UIDﬁ (Completion Queue Entry _ CQE) 4. Poll the CQ to retrieve the CQE
=  CQE #ATHPAF (Completion Queue - CQ)
« i CQ (PoIIing CcQ) RDMA Workflow on PC

= [C&Sif) (Busy-Polling) - iEERIR, (BRIEHER

RIFSFERE— NSRBI, TSt EEtERIRE (10 ibv poll cq) SFRE=MINEG (CQ) hERETI=MMFIE (CQE)
« EE{43RzN/PHZEIFRi8 (Event-Driven / Blocking) - &5, BiLRRE

RIFREREAERNEIN, RIS REAIEAN CQE FARNET— "= EMTS. NEREFNAES "ER S8R, HRISMtsE
= BH%IE (Hybrid Polling) - &R{ELHAYMTHISEE
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SN 1% a0 it

® FPGA —> PC (Send)
« —EAE)fE, FPGAFELILAXEHE, PCImiFELERT

m PCﬁlﬁJ'-lﬁ

= TCPdump: 10727 80EE, &=E— send #iEEH/> Send ack [B|F

RWEIS32 REEIREE, FHeEUEERNERIFIED

® PC —> PC (Send)
" X TSIE SRR

Intertace

No. Time Source
1054 6.016628 192.168.160.32
1055 0.016628
1056 0.016628
1057 0.016628
1058 0.016629
1059 0.016629
1060 0.016629
1061 0.016630
1062 0.016630
1063 0.016630
1064 0.016630
1065 0.016639
1066 0.016639
1067 0.016640
1068 0.016640

192.168.160.10
192.168.160.32
192.168.160.10
192.168.160.32
192.168.160.10
192.168.160.32
192.168.160.10
192.168.160.32
192.168.160.10
192.168.160.32
192.168.160.10
192.168.160.32
192.168.160.10
192.168.160.32
1069 0.016640 192.168.160.10
1070 0.016640 192.168.160.32
1071 53.452010 192.168.160.10
1072 53.452018 192.168.160.32

Channel

Destination

192.168.160.160
192.168.168.32
192.168.160.10
192.168.160.32
192.168.160.10
192.168.160.32
192.168.168.10
192.168.160.32
192.168.168.10
192.168.160.32
192.168.168.10
192.168.160.32
192.168.168.10
192.168.160.32
192.168.160.10
192.168.160.32
192.168.160.10
192.168.168.32
192.168.160.10

Protocol |Lengtt Info

RRoCE
RRoCE
RRoCE
RRoCE
RRoCE
RRoCE
RRoCE
RRoCE
RROCE
RRoCE
RRoCE
RRoCE
RRoCE
RRoCE
RRoCE
RRoCE
RRoCE
RRoCE
RRoCE

[Status] Total received: 531, Queue size: 1

+++ [Client] RECEIVED PACKET #531 +++
WR ID:
Buffer Used:
Received Length:

buffer
16 bytes

Data Content (16 bytes):

[Status] Total received: 531, Queue size:
[Client] Waiting for packets...
[Client] QP State: RTS
[Client] Waiting for packets...
[Client] QP State: RTS
[Client] Waiting for packets...
[Client] QP State: RTS

el g

(total received:
(total received:

(total received:

PC it

0

JEIRE

531, printed:
531, printed:

531, printed:

74 RC Send Only QP=6x0089ef
62 RC Acknowledge QP=0x000003
74 RC Send Only QP=6x0009ef
62 RC Acknowledge QP=0x000003
74 RC Send Only QP=6x0089ef
62 RC Acknowledge QP=0x000003
74 RC Send Only QP=6x0009ef
62 RC Acknowledge QP=0x000003
74 RC Send Only QP=6x0089ef
62 RC Acknowledge QP=0x000003
74 RC Send Only QP=6x0009ef
62 RC Acknowledge QP=0x000003
74 RC Send Only QP=0x0009ef
62 RC Acknowledge QP=0x060003
74 RC Send Only QP=x0009ef

1 Gbps

62 RC Acknowledge OP:maauUV”
74 RC Send Only QP=ex@009ef

322 (M: DisconnectRequest
322 (M: DisconnectReply

wireshark E&#UEE
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531)

531)
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Rkay, Rvaddr, Rbuffsize
L w/
: Send
: test data pk
' Send
test data pkt
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Connenct Request

nnenct Request Reply
' Ready To Use
W

ay, Rvaddr, Rbuffsize

Send_ack
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Client

CQ Thread

Readout

Polling CQ

Software Structure

PC

CPU
NIC

Server/Client

Intel(R) Xeon(R) Gold 6226 CPU @ 2.70GHz
ConnectX-5
Client

FPGA board

Model
QSFP28

Server/Client

VCU118 Evaluation Kit
Capable of 100 Gbps Ethernet

Server
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SN 1% a0 it

o it (PC->PC)

{EFERingbufferfEAZZ [BIRIEIEEH, 41 Worker ZFEHEIHZE CQ PEUE

UG TIRZEE, IEsrEBEHIEE N

REESIEEHIEZR: 10 Gbps

o Fitlix (PC->PC)

EIESRITE, SRFEURAE
EREESIEEHIESR: 90 Gbps
A [T 5FPGARIEIREEHITERSNI

[Server] TRANSMISSION COMPLETE
Total packets:
Total bytes:

Total time:

82130944
1345633386496
120.00 sec
89.71 Gbps

SREEER

CQ Thread CWorker Threads)

*)‘ Worker2
—)‘ Worker1
4)‘ Worker3
*)‘ Worker4

Software Structure

Server hd01
CPU Intel(R) Xeon(R) Gold 6226 CPU @ 2.70GHz
NIC ConnectX-5

Server/Client Client

Client hd04
CPU Intel(R) Xeon(R) Gold 6226 CPU @ 2.70GHz
NIC ConnectX-5

Server/Client Client

AR
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