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The ESnet Framework:

Showcasing P4 Applications on Alveo Cards
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The Xilinx Alveo FPGAs

e High-performance programmable accelerators.

e Workloads: Networking, Security, Compute, and Artificial Intelligence (Al).
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Understanding the ESnet Framework

o ESnet SmartNIC framework provides an
entire workflow for Xilinx Alveo FPGAs.

= O esnet / esnet-smartnic-hw Q +~ | (OIS T

<> Code 1% Pullrequests ) Security |~ Insights

° It is open-source (on github).

@ eshet-smartnic-hw Public ® Watch 19 ~ % Fork 2 - Yy Star 19 -
o It seamlessly integrates Xilinx tools along
with various tools like DPDK to providean ¥ ™"~ Gototle | | Addfle- Bbout

o net Sma hardware design
easy way of programming Alveo FPGAs as ¥ ©% sl R .
Sm a rt N ICS . .": jsewter Merge branch 'dev/jsewter/stat... .. 3 weeks ago @ 465 high-touch
o Va rious debuggi ng’ testi ng a nd B cfg cfg: update supported Vivado ve... 4 months ago (A8} Readrrjne
° . B docs (SmartNIC_Block_Diagram) Upda... 8 months ago B8 ‘View Hcense
simulating tools. A Activiy
B3 esnet-fpga-li...  library: update to pick up state li... 3 weeks ago R p—
lo) Co ntainerized environ ment that ma kes BB examples build: update scripts to pick up n... last month ® 19 watching
M open-nic-shel... open-nic-shell: pick up gspi addr... months ago % 2forks
it as easy as plug-and-play for P4 on FPGAs, = °rmee crmmeseinswenesn, | anentesee

O




A
NN

Development and Deployment

DPDK + pktgen ‘ Vivado Lab ‘ ‘ ESnet CLI tools
Vitis Networking Vivado |

M . ]
&

& Behavioral/RTL
Simulation Packet Statistics
I?:rt;.'l;ag;ad ESnet Framework via CLI probe
HactS counters
P4 Logic ESnet Framework '——
> Packaged bitfile l !’ 'L
Artifacts
Logic Running on Sending/Receiving

Port Control Plane
L FPGA Packets via DPDK

1 Packet StatIStICSJ emapping/Bypass Lmj

Development Deployment
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Writing P4 programs

The esnet-smartnic-hw repository:

1.  ESnet SmartNIC Hardware Design Repository

2. Based on the AMD (Xilinx) OpenNIC Shell Vitis Networking Uvade
P4
3. Implements a P4-programmable l [ S
packet processing core within the OpenNIC shell ¥ r—’ Simulation
1.  Behavioral Simulation test files (against packets) | Pt

2.  RTL simulation test files
3.  Build scripts for compiling a user P4 file into a loadable bitfile

5. Requires: Ubuntu 20.04 + AMD (Xilinx) Vivado software tool suite + VitisNetP4 IP core
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Writing P4 programs

git clone https://github.com/esnet/esnet-smartnic-hw.git

N

v

cd esnet-smartnic-hw
git submodule update --init --recursive

v

Vitis Networking

P4 ‘ Vivado

> source /tools/Xilinx/Vivado/2023.1/settings64.sh ‘ |

Behavioral/RTL
‘ l ] Simulation
> cd examples/p4_only P4 Logic | ESnet Framework
> make
. Packaged bitfile
. Artifacts
- B

B e T

J

artifacts.au55c.p4_only.0.zip
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Deployment

Deployment Repositories:

1. smartnic-dpdk-docker:
o Container with dpdk + xilinx qdma +

pktgen-dpdk for use in high speed test setups - i I i
o Result: docker image
2- XilinX'IathOIS'd OCker: W ESnet Framework P?/?:%thlt::i:::s
. . R counters
o Docker image to provide Xilinx LabTools

Most importantly: vivado_lab $

! b

Port Control Plane

Logic Running on Packet Statistics .
emapping/Bypass Commands

Sending/Receiving
FPGA J

Packets via DPDK

o Result: docker image
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Deployment

Deployment Repositories:

3. esnet-smartnic-fw:
o SmartNIC firmware design repository

DPDK + pktgen Vivado Lab ‘ ‘ ESnet CLI tools

o Artifacts + 2 previous docker images +
esnet-smartnic-fw docker image +
= SmartNIC Stack

&J—’
o o 3 Artifacts
As simple as running: ./build.sh

r

Logic Running on
FPGA J

Packet Statistics
via CLI probe
counters

Packet Statistics F.’OH Control Blang
emapping/Bypass Commands

ESnet Framework

Sending/Receiving
Packets via DPDK
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Getting Started on NRP

Go to https://portal.nrp-nautilus.io/

Create an account

Request access to the coder namespace

Go to: https://coder.nrp-nautilus.io/ and login:

) Workspaces

Workspaces

All templates

No results matched your search

(@)
O
) |i am hpc.


https://portal.nrp-nautilus.io/
https://coder.nrp-nautilus.io/

Getting Started on NRP

S} Workspaces Templates

ESnet

ESnet SmartNIC U55C Workflow

+ Create Workspace

Summary Docs Source Code Versions Embed Insights

I i am hpc.




Getting Started on NRP

XK Terminal - msada/sidecar1 - Coder

2% coder.nrp-nautilus.io/@msada/sidecar1.main/terminal?reconnect=b7706676-64f7-4987-a162-dd899affc009

coder@coder-msada-sidecarl:~/esnet-smartnic-fw/sn-stack$ docker compose up -d
[+] Running 7/9
Network sn-stack-coder_default
Volume "sn-stack-coder_bitfiles"
# Container sn-stack-coder-xilinx-hwserver-1  Starting
# Container sn-stack-coder-smartnic-unpack-1  Starting
Container sn-stack-coder-smartnic-hw-1
Container sn-stack-coder-smartnic-p4-1
Container sn-stack-coder-smartnic-devbind-1
Container sn-stack-coder-smartnic-fw-1

Container sn-stack-coder-smartnic-dpdk-1

I i am hpc.
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Getting Started on NRP

coder@coder-msada-sidecarl:~/esnet-smartnic-fw/sn-stack$
coder@coder-msada-sidecarl:~/esnet-smartnic-fw/sn-stack$ docker compose exec smartnic-dpdk bash
root@smartnic-dpdk:/# exit

exit

coder@coder-msada-sidecarl:~/esnet-smartnic-fw/sn-stack$ docker compose exec smartnic-fw bash
root@smartnic-fw:/#
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Demo



https://docs.google.com/file/d/13Az8znoLtjCQRWMzR-p-764ae9kYf_nn/preview

Resources

The ESnet Framework: Getting Started on NRP:

email: msada@hawk.iit.edu
mfsada@ucsd.edu
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