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| Name

..._4:bv_and_4Jbv_in_valid

..._8:bv_and_g&lbv_in_valid

[+ ...okup:lookupjmetadata

...up:lookupjmetadata_valid

[+~ _..nd_4:bv_and_4Jbv_1

LIRS

[+ ...nd_4:bv_and_4jbv_3

nd_4:bv_and_4lbv_2

[+ _..nd_4:bv_and_4Jbv_4

...arserjcdp2um_data_valid

[+ _..:parserjcdp2um_data

...r.parserjparser_state.idle

...|parser_state pkt_trans_s

...Miparser:parseripkt_valid

[+ ...ule:looup_rulejcountid

...€:looup_rulejcountid_valid
[+

...rule:looup_rulejaction

L —

e G G A A
1
. 1
| 3333FF4BB3CDFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
—
i 00000000Eh
! 00000000Eh
| 00000000Eh
i 000000000h
| l
% r & & & 650443A5|
I |
| |
| 1
i 00h X 3Fh X
E 1
| 0000h

action_

always @ (posedge clk)begin
if (bv_valid == 1'bl)begin
bv _out valid <= 1'bl;
1f(bv[range end-1:0])begin
bv _out <= bv;

count out <= count;
end
else begin
bv _out <= bv >> range end;
count out <= count + range end;
end

end
else begin
bv_out valid <= 1'b0;
bv out <= {width{1'b0}};
count out <= {width count{1'b0}};
end
end

L —
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l PAHLIR  b—s intermediate

|
PAFPGA ?ﬁjﬁ%){_ﬁ B representation |
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Q\IE/JIL‘*E i intermediate . . BSV(Bluespec :

P4 -» IR -» Bluespec < FPGA representation ‘ sl System Verilog) |

|

|

|

|

|
|
I
BluespecfE NSEINIES | BSV(Bluespec
P4FPGAE|/] iﬂ}}ﬁ“ % FE i System Verilog)

MakefileRY Tj__t;&f)&, | — FPGA firmware
A VivadoFlQuartus TESE Lo oo oo Cquartus i

— bluespec — Verilog

VIVADO™ ®

Verilog —

Fig. from P4FPGA Towards an Open Source P4 Backend for FPGA, P4’15 workshop



SDNet

= SDNetF T Xilinx FPGAYZ S SCH] 7 A ZRFESDN AZ HEA|

» SDNet3¢|

S'ZTTF A 7 BB BT I8 EXFIPS|E

E [ R ERLITAEIE S PX, TNEIASSIZATS

+ SRR PE

AN B | B bR

ﬁﬁTﬂ%

S -

B L RS 4 -
_ AEMAAS n' /z‘l ) HUR ) m
P4.org front end Xilinx Labs mapper
Xilinx
SDNet

o C RN ) = 10/40/100GLk it i
- HdE g4 - M

ol CEREk S (2 - 38

- BIEEERAR - HEEEH

« R 55 = RS ECE

Vivado it B4 T - wmersem - DDR4/RLD/QDR} il

= AfiJRiAi 2% o B ATAF Rl A ) o
o D IE R = MAC. ILKN. FEC. SEC%

Figure from P4 for an FPGA target, P4’15 workshop



openNFP
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Netronome OpenNFP

« FFA& T Netronome SDK 6.0, SEINP4/CIES ¥ 1 NHDLEATN&EE
« KREEMH T ARSESEERR R

Netronome SDK

P4 FE Compiler I

App.IR
N
P4 BE Compiler In each lab

You will develop code in

A .
the SDK in P4 (and C)

Download it to the card

App. Firmware

Run the code

Generate test packets to
S .ri;,"t‘i'i observe the functionality

pIRY:: -~ -
, ‘

Monitor the results

Figure from OpenNFP: open Network Function Processing, P4°15 workshop



P FPCASCRFPATFIER) A 2

M BFPGAS FFPATI REFERI T E

P41|:| = ?F:g'f'tjjﬁ,@'ﬁ:lm = ttg—b{ A S(E
RIES SEEEMHESHEERDE”, BRIBSHIAGE IR, RZAEINGE. EXHE
%1&7]@#1;.:..?& (BRSRIRE, RBE, EREEZS)
E3-EN
FPGAF R ANMB-EHITES, RinmIFSFLMERNA, BEREPNHFITEFLEE
XN, ENFELEIHIEHRLEFCE
I TR R 15
FPGARIANIRIR B X BRI 3R R AIPR & (K#BEEHR) , REMEELXME, XK
SN FE A B 2 0
RIENF AETS
PAYRIEXS B s U E FIERR, BHRIRENF AREXN FREAF ZRK




A7 (O S



FETFAST- & 523 P4

F {189 75 22— —PAFAST:
F FFASTHIR L, HEHEESHINERRE, R FAE5|ZBETHIE
/JlLIjJ EHITHE
BERICHIRTT, BFFERNER

F— PR IEREPE XN HEFIMFD (Modular Function Description) ik
KESEAFR, BOBHRBINRSE, B EEiRT

-------------------------------------------------------------------------------------

Module lib

BV- Hash- LPM- Line- Range-
based based based based based
rJ

~------.'

'---------~
’

0

| @

0 @

0

MFD
lect \)‘ MFD M
se
'----‘--'d'----------------------d‘------------------------------------------“ .......
Y. Lookup pipeline scheduler P
] " - )
— : @ ! >
> : BV-based Match Hash Match LPM Match P : —
T : @ @ g Action Action B Action o E
’ ] Leaky Bucket- =
> nput 7 ¥ AN based —P OuUtput
) : @ @ Rate-limiting :
= 1 ¢ =
> ' ' —_—
. @ —> Pkt_payload_buffer B : ER
, 0 0
0 0
(] . e
' Parser DataPath Transmit ':

[ g g g g 4



P T) HE fif ik

MFD (Modular Function Description)

+ PAmatch~ actiont&IR 515
Description F T #aiA 1Z R ER A T BE
Parameter |2 A L FF

match bv based{

— description{

lookup type = BV_BASED;

//lookup type = HASH BASED: 1;

// hash parameter == 1 represent mod operation;
width key set valid = 1;
//"1"represent this module
width key max = 24;
width key min = &;

num entry set valid = 1;
//"1"represent this module
num entry max = ;

num entry min = ;

support set width key;

support set num entry;

}

= parameter{

parameter width key;
parameter num entry;
parameter width action instruction;

TIRRHWEE (e.

(MED )

:

KRBT

==
D~

R E)

action{

description{
drop:1;
send egress port:l1;
send cpu:l;
//delay send:1;
set next table:l;
reserved:4;
index action data:g;

'}

:

}
action data{
description{
port:g;

//1ip dst:32;
//mac_dst:48;
next table id:&;
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// __adjust parameter

4

i

;

L.

%
\l

parameter width key = 288; // widht key = width search key * num search;

parameter width ruleid= 6; // rule id of matched entry

parameter width ram = 64;

parameter depth ram = 512;

parameter stride = 9; // width bit lookup once

parameter width search key = 27; // w1dth search key = num lookup bit * stride; key of search engine;
parameter width bv = 64;

parameter num search = 4; // number of search engine; each has some lookup bits;

parameter num lookup bit = 8;;

// localbus addr parameter
// localbus is used to connect MM and UM

parameter bit search = 22;
parameter bit lookup bit = 19;
parameter bit ram = 17;
parameter bit bv = 87

// __adjust end
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aaaaaaaaaaaaa
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Parser
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MFD MED
MF
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Y scheduler
v X
p (e 1]
v I~ |  BvbasedMatch | | HashMatch | || LPMMatch II
' —> —> —> —> —>
@}@ Action Action kv Buck N
eaky Bucket- '
Input ’« :II based  —P
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