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Introduction

This document provides information on how to get started quickly and easily with the Vitis™
Networking P4 tool. Common/default configurations and options are used throughout the
document. For more detailed instructions please see the Vitis Networking P4 User Guide
(UG1308).

Select Vitis Networking P4 in the
Vivado Tool

Complete the following steps to run Vitis™ Networking P4 in the Vivado Design Suite using the
IP Catalog. (Refer to the Vitis Networking P4 User Guide (UG1308), Chapter 3, for additional
information about IP Integrator.)

1. Inthe Vivado tool, create a new project or open an existing one to access the IP catalog.

2. Click IP Catalog in the panel on the left. Search for vitis in the search box of the IP Catalog
window.

PROJECT MANAGER - project_3

Project Summary IP Catalog

Sources
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!

Ql =z & #® «w , £ @ 0

E Search: vitis (1 match)
€
§ Name Al Axi4 Status License VLNV
a Vivado Repository
& Communication & Networking
Networking
Vitis Networking P4 AXl4, AX14-Stream  Pre-Production Purchase xilinx.com:ip:vitis_net_p4:1.1
<

Details

Name: Vitis Networking P4

Version: 1.1

Interfaces:  AXI4, AXI4-Stream
Description: Vitis Networking P4 - Generating an RTL design from P4 Language

3. Double-click Vitis Networking P4 to configure the Vitis Networking P4 IP.
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Compile an Example Design and
Run a Simulation

1. Double-click Vitis Networking P4 to instantiate the IP (as described in previous section).
2. Click Browse and navigate to the appropriate directory to select a P4 file, for example:

<install_area>/Vitis_Networking_P4/<version>/examples/five_tuple/
fiveTuple.p4

Refer to Vitis Networking P4 User Guide (UG1308), Chapter 3, for descriptions of the various
tabs in the GUI.

Component Name vitis_net_pd_0
Top Level Settings Tables Metadata Clocking Advanced Options @ About Vitis Networking P4

AXI Stream Configuration

Packet Rate 300.0 Million Packets/Second
Packet Data Bus Width 512-bit v
P4 File

F4 File EAD/projdesign/examplesffive_tuple/fiveTuple.p4 (= Browse

Re-Compile P4
Mote: P4 is automatically compiled when the P4 file

P4 Compile iz chozenfchanged in the P4 Configuration panel.

If the selected P4 file is edited by the user,
then use the P4 Campile button te re-compile the P4,

p Vitis Metworking P4
Environment

Calculate Latency

Calculated Latency (clock cycles)
Calculated Latency (nanoseconds)

oK Cancel
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3. In the Generate Output Products window, click Skip.

¢ () Generate Output Products <@xir-psgpxds06: () ()

The following cutput products will be generated.

#

Preview
Q = | @
w LF[@] vitis_nat_pd 0.xcl (0OC per IP)

Instantiation Template
Synthesized Checkpoint (.dcp)
structural Simulation

Synthesis Options

() Global

(®) Out of context per P
Run Settings

®) On |ocal host: Mumber of jobs: 1 w

1 On remote hosts

) Launch runs en Cluster
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4. Right-click vitis_net_p4_0 in the Sources window, click Open IP Example Design, then click

OK in the next window.

Sources ¥ Design Signals
Qa ¢ +

P

3 vitis pef—*—""""

» % Block Designs Source File Properties, .,

design_ Enable Core Container
2 Re-customize IP..,

Reset Output Products...
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Open IP Example Design...
Source File Propi IP Documentation

vitis_net_pd 0.xeg

Report IP Status
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Wersion: 1.0

Interfaces:; AT
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¢ | M Remove File from Project...
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Disable Flle
Tcl Console
a = = 1 Set Used In...
INFO: [‘ﬂ}h:-r'"i- Edit Constraints Sets..,
INFD: [xilinx,
Eugroip = add sources..,

create 1p -nam

Generate Output Products...

Diagram

Q Q

10

5. In the new Example Design Vivado project, click Run Simulation under Simulation in the panel
on the left. This launches the XSim simulator, the default simulator used in Vivado Design
Suite. Refer to the Vitis Networking P4 User Guide (UG1308), Chapter 3 for information on

how to change the target simuator.

6. The simulation is run for a maximum of 10 us.

7. Review operation of the system in waveforms. Output packets are compared against the

behavioral model if desired.
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Run the Behavioral Model

The behavioral model can be used to verify the functionality of a P4 program before progressing
to synthesis. Refer to the Vitis Networking P4 User Guide (UG1308), Chapter 3, for more
information on the behavioral model.

To verify the functionality of <testname>.p4 (along with input packet data
<packetname>_in.<pcap|user>), complete the following steps:

1. Compile the P4 program using p4c-vitisnet. This generates a JSON file that can be used in
the behavioral model:

p4c-vitisnet <testname>.p4 -o <json_name>.json

2. Createa<testcase>. txt text file containing a command to run the traffic data, ensuring
that the input packet data file follows the <name>_in.<pcap |user> naming convention. If

there are any tables in the P4 program, the table entries should be added to this testcase file
(before the run_traffic command):

echo 'run_traffic <packetname>' > <testcase>.txt
The format of a table_add command looks as follows:

table_add <table_name> <action_name> <key0> <keyl> <key2>... =>

<response(0> <responsel>...
3. Run the run-p4bme-vitisnet application to generate outputs from the model:
run-p4bm-vitisnet -j <json_name>.json -s <testcase>.txt

If successful, this generates <packetname>_out .<pcapluser>and
<packetname>_out .meta files, which can be verified against simulated design data.

Use Case with the FiveTuple Example Design

To run the FiveTuple example design through the behavioral model, complete the following steps:

1. Change directory to: <install_area>/Vitis_Networking_P4/<version>/
examples/five_tuple/

2. Compile fiveTuple.p4 using p4c-vitisnet. This generates the JSON file used in the
behavioral model:

p4c-vitisnet <install_area>/Vitis_Networking_P4/<version>/examples/
five_tuple/fiveTuple.p4 -o fiveTuple.json
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3.

4.

Create a script file, fiveTuple_tc. txt, containing a command to run the traffic data, by
running the following command:

echo 'run_traffic traffic' > fiveTuple_tc.txt

Add table entries for the FiveTuple Example Design to fiveTuple_tc.txt. The resulting file
should look as follows:

table_add FiveTuple InsertVLAN Oxfd5f0bc8 0x9%9aaa2010 0x11l 0x2411 Oxb6ccl
=> 0x1 0x1 0x111

table_add FiveTuple InsertVLAN Ox7cfé6cd9c 0xcc930a03 0x11l 0x21le 0x5b98
=> 0x1 O0x1 0x222

table_add FiveTuple InsertVLAN 0xe90abc71l O0x6353ab5ca 0x11l 0x7320 0x85bb
=> 0x4 0x0 0x333

table_add FiveTuple InsertVLAN 0xad8575e6 Oxcc3d03d7 0x1l 0x9e55 0x51fa
=> 0x4 0x0 0x444

run_traffic packets

Run the run-p4bm-vitisnet application to generate outputs from the model:
run-p4bm-vitisnet -j fiveTuple.json -s fiveTuple_tc.txt

This produces packets_out.user and packets_out .meta files that can be verified
against simulated design data.
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Synthesize and Implement the

Example Design

To synthesize the FiveTuple example design in Vivado Design Suite after compiling it, (as
described in the Compile an Example Design section), complete the following steps:

1. Click Run Synthesis under SYNTHESIS in the panel on the left. Click OK in the Launch Runs

window that appears.
PROJECT MANAGER -vitis_net_pd_0_ex

Sources 20— 0O
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S}ﬂth_l Uptluns
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Synthesize and Implement the Example Design

2. After completion of synthesis, run implementation by selecting Run implementation in the

Synthesis Completed window.

PROJECT MANAGER - vitis_net_p4_0_ex

Sources ? OB X P
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3. To view implementation results select Open Implemented Design in the Implementation
Completed window.

¢ () implementation Completed <@xir (%)

0 Implementation successfully completed.
Next
(®) open Implemented Design
) Generate Bitstream
View Reports

Don't show this dialog again

oK Cancel

4. A bitstream can be created with an appropriate top-level wrapper file and a . xdc file

containing pin-out constraints. The system can be run on any board with a supported device.

Note other IP such as a 100G MAC are normally required to get the system up and running
on a board.
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Revision History

The following table shows the revision history for this document.

Section Revision Summary

08/06/2022 Version 2022.1 Early Access

Initial Xilinx release. | N/A

Please Read: Important Legal
Notices

The information disclosed to you hereunder (the "Materials") is provided solely for the selection
and use of Xilinx products. To the maximum extent permitted by applicable law: (1) Materials are
made available "AS IS" and with all faults, Xilinx hereby DISCLAIMS ALL WARRANTIES AND
CONDITIONS, EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BUT NOT LIMITED TO
WARRANTIES OF MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY
PARTICULAR PURPQOSE; and (2) Xilinx shall not be liable (whether in contract or tort, including
negligence, or under any other theory of liability) for any loss or damage of any kind or nature
related to, arising under, or in connection with, the Materials (including your use of the
Materials), including for any direct, indirect, special, incidental, or consequential loss or damage
(including loss of data, profits, goodwill, or any type of loss or damage suffered as a result of any
action brought by a third party) even if such damage or loss was reasonably foreseeable or Xilinx
had been advised of the possibility of the same. Xilinx assumes no obligation to correct any
errors contained in the Materials or to notify you of updates to the Materials or to product
specifications. You may not reproduce, modify, distribute, or publicly display the Materials
without prior written consent. Certain products are subject to the terms and conditions of
Xilinx's limited warranty, please refer to Xilinx's Terms of Sale which can be viewed at https:/
www.xilinx.com/legal.htm#tos; IP cores may be subject to warranty and support terms contained
in a license issued to you by Xilinx. Xilinx products are not designed or intended to be fail-safe or
for use in any application requiring fail-safe performance; you assume sole risk and liability for
use of Xilinx products in such critical applications, please refer to Xilinx's Terms of Sale which can
be viewed at https:/www.xilinx.com/legal.htm#tos.
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AUTOMOTIVE APPLICATIONS DISCLAIMER

AUTOMOTIVE PRODUCTS (IDENTIFIED AS "XA" IN THE PART NUMBER) ARE NOT
WARRANTED FOR USE IN THE DEPLOYMENT OF AIRBAGS OR FOR USE IN APPLICATIONS
THAT AFFECT CONTROL OF A VEHICLE ("SAFETY APPLICATION") UNLESS THERE IS A
SAFETY CONCEPT OR REDUNDANCY FEATURE CONSISTENT WITH THE 1SO 26262
AUTOMOTIVE SAFETY STANDARD ("SAFETY DESIGN"). CUSTOMER SHALL, PRIOR TO USING
OR DISTRIBUTING ANY SYSTEMS THAT INCORPORATE PRODUCTS, THOROUGHLY TEST
SUCH SYSTEMS FOR SAFETY PURPOSES. USE OF PRODUCTS IN A SAFETY APPLICATION
WITHOUT A SAFETY DESIGN IS FULLY AT THE RISK OF CUSTOMER, SUBJECT ONLY TO
APPLICABLE LAWS AND REGULATIONS GOVERNING LIMITATIONS ON PRODUCT
LIABILITY.

Copyright

© Copyright 2019-2022 Xilinx, Inc. Xilinx, the Xilinx logo, Alveo, Artix, Kintex, Kria, Spartan,
Versal, Vitis, Virtex, Vivado, Zynq, and other designated brands included herein are trademarks of
Xilinx in the United States and other countries. All other trademarks are the property of their
respective owners.
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