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» EICFPGA+10GRIRIRIE D E (R
 Altera DEO Board

e Xilinx Kintex-7 FPGA KC705 Evaluation Kit

— Kintex-7 FPGA, SFP+47 —% x1
e Xilinx Kintex-7 FPGA Connectivity Kit

— Kintex-7 FPGA, SFP+7—< x5, SFP+ET 21— )L x2
* Mellanox ConnectX-3 10G Adapter

« BFEVYILDI T SA4 R, etc.
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* FIBNIC (cut-through®L3I > >/, QoS)

* FPGA HUB
- 2AAKGLD BIEER
— SkFIFPGA + 1000BASE-T 87h—kM =17 D #5
* EtherPIPE Adapter
— LinuxDT—3TL—2 A 37— R ET
- SBHD:EE
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—BEATESIZIEEL + TCIThEEST-

= RFC2544% S & |ZLT-FPGA
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e Throughput, PPS, Latency (8nsEi{if) D &t ;A
* 64 byte + line-rate’f/\ v X Z{EHEEE

— XN TFYLI=hT 7090 T —32DEZIE#EEE
e PcapZfEHEIZFPGAN L EZEL =LY
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Ethernet frame

Packet capture T

l Packet generate

Ether frame T

/dev/ethpip /dev/ethpip
OS
PCIl Bus
FPGA
PortO Portl

Ether frame
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# cp /dev/ethpipe tap.dump
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# cp /dev/ethpipe tap.dump
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# od -x /dev/ethpipe

00000 d555 20b6 ba8b 0048 ffff ffff ffff {8e0
0000020 1847 xxXXX 0008 0045 2c00 6b43 0000 1140
0000040 b921 XXXX XXXX YYYY YYYY a5c8 a42l1 1800
000060 4960 4350 424e 0101 0000 VOO 00O VOO
0000100 00O VPO 6130 406b 0000 0100 00O 00O
~C



Counter (8nsHEi{iL)

Magic code (debugHi)

# odmev/ethpipe

0000000 d555 20b6 ba8b 0048 [ffff ffff ffff f8ed
0000020 [1847 xxXX 0008| P45 2c00 6b43 000 1140
0000040 b921 XXXX XXXX YYYY YYYY [a5c8 a421 1800]
0000060 4960 4a50(A24e 0101| 0OOO 0OOO 0BO 0V
0000100 00O 00O 6130 406b 0000 0100 0RO 0LV
~C

Frame length

Frame | Ethernet
Counter length |_frame IP UDP || FCS

D T S I
32h  16h 48h
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write() read()

AN 7

send recejve

N/

/dev/ethpipe
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Unix 2L RTER S D09 0381E

Packet capture
# dd if=/dev/ethpipe of=pkt.dump

Packet generator
# dd if=pkt.dump of=/dev/ethpipe
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PcapNg

NTRETENIE, BLAETY—ILTEZS
 Wireshark, libpcapZi & TIEIF Xt it

OptionZ{%#,

] { Ethernet FCS, nsec timestamp }

Packet capture

# ./ethdump < /dev/ethpipe > of=tap.ntar

Packet generator
# ./ethgen < tap.ntar > /dev/ethpipe




Wireshark[EH

E 24873
800 | ' \
JEiIe Edit View Go Capture Analyze 3Statistics
~ NS

2 0.001044123
3 1.000926083

192.168. 77. 26
192.168. 77. 17
192.168. 77. 26

http://wiki.wireshark.org/Development/PcapNg
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EX) R—komBR—k1IZT1)yd
# dd if=/dev/ethpipe/0 of=/dev/ethpipe/1




EthPIPE adapter ({R)

 PCI Express®”PIPE IF” Efli7ZNetwrok 10
o Unix“2NAT”IZ&BFST 199 DFilteringiE{E

o LinuxZLURYIGT—RTL—E%
— Ether frameZ T /\FZ#ZH TE #open/close
— XT3 T 1\( RIZ L Bread/write
— BIgN—R T &
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Counter FRAME LEN | Option Field Ethernet
[64 bit] [32 bit] [32 bit] frame

Counter[64bit]: IEEE1588v2 H #A




Option Field

» 1—H 5T Al RETE32bit
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— 5-tuple/\wi afE

TDI4—ILK

1z Offloading

« LB, IDS, fE¥TV—IL 7 O—HRI|Z 4B
—EFEDAYEZ T4 —)L FOWNEB+HH L
e 12,13, 4, L7TDE T4« —ILF
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DstMACD=E X ¥a 2
dd if=/dev/ethpipe/0 | ethtr "xx:xx:xx:xx:xx"
"yy:yy:yy:yy:yy" | dd of=/dev/ethpipe/1

Command line filtering

dd if=/dev/ethpipe/0 | ethgrep --multicast | dd
of=/dev/ethpipe/1

X HELHAMALT: MTUE M Check sumMBENL KD
= FZIFHWHABELZD T, HWARIN L LERIZHIEFPE




A CED

ssht— X—L A 2 FRL
(IPRILF X ANy ZITERIEE DY)

# dd if=/dev/ethpipe/0 |ssh
haeena.net dd of=/dev/ethpipe/0

Ethernet frame over SMTP # DINAYR YL 7

# dd if=/dev/ethpipe/0 bs=1MB | sendmail
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— Intel i350/825807%% & TH[ EE

« EIE: RETL—LINEFI(ZIUIZTBE
— Linux tcFAEZTEE
« INTYRZEFIAMZVI DBIEOEETISS




EDMOBEE: EXREFA SV TRE

EtherPIPE adapter

nanosecond timestampz B T
timestampz 45 waiting
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e LinuxZ LY RYLET—427L—20n5kE
—ARRUTTRS 4907 B RV CH>TERFET
— {FoTTELLY

« SEDFE
— R—FrRT—EX, TRABEDT—
— HW Ingress filter + 7R— b+ [E B $#%Forwarding
* Application switching
* Software switch@HW D-plane
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e BHFFPGATR—F

— Lattice ECP3 versa kit
2S99 > S299, PClel.1 x1, 1000BASE-T x2

— NetFPGA-1G (7 R—+F 5E)
e S699 (academic), PCI-X, 1000BASE-T x4

* Repository

— T RA[E

% (BHET—E<T—)

* https://github.com/Murailab-arch/magukara
— EtherPIPE adapter

« HWEID RS AF:
http://www.slideshare.net/ykuga/ovshw
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IO memory address: global status

Address Size (Byte) Permission Port

00 1 rw Slot status

04-07 4 rw Global
counter

08-0B 4 rw Global
counter

R— k T & DPPS$, Throughtput, etqZ&E A

F=JILT AN,

=~ =TT

[ HERE (See RFCY

547)




IO memory address: Frame slots

Address Size (Byte) Permission Port

4000-5FFF 8K r RXO0 Recv frame
6000-7FFF 8K W TXO Send frame
8000-9FFF 8K r RX1 Recv frame
AOOO-BFFF 8K W X1 Send frame

X IBEFROY FLDTO-TET




