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Vitis AI: Unified AI Inference Solution Stack

Xilinx runtime libraries (XRT)

Vitis target platform

Domain-specific

development 

environment

Vitis core 

development kit

Vitis accelerated 

libraries

OpenCV

Library

BLAS

Library

Vitis AI Vitis Video

Partners 

Genomics,

Data Analytics,

And moreFinance

Library

Analyzers DebuggersCompilers 

Coming soon…
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Vitis AI: Unified AI Inference Solution Stack

User Applications

Deep Learning 

Processing Unit (DPU)

Well Trained Models

DPU

Model Zoo Customized Models

Vitis runtime

CNN-

Zynq

CNN-

Alveo

LSTM-

Alveo
CNN-AIE LSTM-AIE …

DPU

Xilinx Model Zoo Public Model Zoo

Xilinx Runtime

CNN-

Zynq

CNN-

Alveo

LSTM-

Alveo
CNN-AIE LSTM-AIE …

Frameworks

AI Parser AI QuantizerXilinx IR

AI CompilerXilinx Compiler

Xilinx Embedded

Software

AI Library AI Runtime
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Model Zoo

v1.1 v1.2 v1.3

50 models

ZYNQ

MPSOC

ALVEO

64 models

ZYNQ

MPSOC

ALVEO

92 models

ZYNQ

MPSOC

ALVEO

VERSAL
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Model Zoo

Yaml file for each model

Link for different overlays

Readable from AI Library
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AI Parser & Quantizer: Workflow

I. Gather batch data distribution

II. Configure bit width position 

base on hardware constraint

III. Reconstruct OP behavior

IV. Add fix-neuron OP at correct 
position

CNN CompilerLSTM Compiler

ONNX

NNDCT IR

XIR

NNDCT Native Framework

P Q P Q

P Q

VAI 1.3 VAI 1.3

Hardware

VAI 1.3

VAI 1.3

Darknet

P

VAI 1.3
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AI Compiler

XIR-based Graph

• Inherit from plugin.hpp

• Get the subgraphs that you need

• Set the device and runner for subgraphs

• Compile the subgraphs

Plugins

Front-end

• Check the shape

• Transform the operations

• Graph-level optimizations

Middle-end

• Search for optimization opportunities

• Operations fusion

• Graph partitions for different devices

• Memory allocation

Back-end

• Low-level optimization

• Tilling and fusion

• Code generation
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VART：Unified runtime APIs

XRT

DPU

CNN-Zynq CNN-Alveo LSTM-Alveo LSTM-AIE …

Unified Vitis AI runtime 

with same six APIs across 

edge and cloud Vitis runtime implementations

Six unified runtime APIs

execute_async()

wait()

get_input_tensors()

get_output_tensors()

get_tensor_format()create_runner()
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VART：Zero Copy

Kernel 1 Kernel 2DDR Kernel 1 Kernel 2

data()

copy_from_host()

data_phy()

copy_to_host()

get_tensor()get_location()

sync_for_read() sync_for_write()

New added APIs to achieve zero copy
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Vitis AI Library: the What?

 Vitis AI Library provides high-level API based libraries across different vision tasks: classification, detection, 

segmentation and etc.

 Reference applications to help customers’ fast prototyping

 Optimized codes used in AI applications and products

U
s
e

r 
A

p
p

lic
a

ti
o

n
s

Demo and Reference applications

OS level packages

Classification Detection

Segmentation

Vitis AI

Library …

Framework

Ease-of-Use

Optimized

Open
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AI Application General Processing Flow

 A typical abstraction of processing flow:

System 

pre-processing

Algorithm

pre-processing

Sensor 

output

DPU running 

NN model

Algorithm

post-processing

System 

post-processing

› Algorithm-level processing

» Data normalization before sending to DPU

» Post processing (e.g. bounding boxes decoding in detection)

› Additional system-level workloads for AI inference

» Color conversion / resizing

» Path planning / control / status update
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AI algorithm

What Vitis AI Library Provides

 AI Library offers libraries for

 Algorithm-level optimization

 Open and easy to extend

 Directly support models in AI Model Zoo

system / non-AI 

pre-processing

algorithm 

pre-processing

DPU running 

NN model

system / non-AI 

post-processing

algorithm 

post-processing
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AI Library Samples

The Vitis AI Library provides image test samples ,video test samples, 

performance test samples  for all the above networks. Each sample has 

the following four kinds of test sample.

• test_jpeg_[model type]

• test_video_[model type]

• test_performance_[model type]

• test_accuracy_[model type]

In addition, the kit provides the corresponding performance test program. 

For video based testing, we recommend to use raw video for evaluation. 

Because decoding by software libraries on Arm® CPU may have 

inconsistent decoding time, which may affect the accuracy of evaluation.
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AI Library Samples: test_jpeg_yolov3

Fast implementation of YOLOv3 demo

by very simple code
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Easy-to-Use APIs to Deploy Full Algorithm

Seamlessly compatible with AI Model Zoo

- Classification, detection, segmentation and others

Samples for fast prototyping
- Every algorithm has several samples, image, video and performance benchmarking

- Complicated samples can be refer to AI Demo Zoo which is also built on AI Library

High-level APIs to deploy algorithm

- No need to consider algorithm-level processing and DPU running codes

Support multiple deploying approaches

- Besides suggested high-level APIs, DPU running can be also controlled by users

1

2

3

4
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DPU Overlays

Example DPU Application 

(C, R, B, F)

C – CNN

R – RNN
B – Bert

F –
Random   

Forest 

Hardware platform 

(AD, AH, VD, VH, ZD)

AD – Alveo DDR

AH – Alveo HBM
VD – Versal DDR 

with AIE & PL
VH – Versal HBM

VP – Versal DDR 

with PL only
ZD – Zynq DDR

Quantization 

Method 
(X, F, I)

X – DECENT
F – Float 

threshold
I – Integer  

threshold

M – Metropolis
R – RNN

Quantization

Bitwidth
(4, 8, 16, M)

4 – 4 bit
8 – 8 bit

16 – 16 bit
M – Mixed 

Precision

Design 

Target
(G, H, L, P, C)

G – General 
purpose

H – High 
throughput

L – Low latency

C – Cost optimized

Major Mino

r

Patc

h

DPU name

DPUv1 DPU C AD X 8 G 3 0 0 DPU-CADX8G-3.0.0

DPUv2 DPU C ZD X 8 G 1 4 1 DPU-CZDX8G-1.4.1

DPUv3e DPU C AH X 8 H 1 0 0 DPU-CAHX8H-1.0.0

DPUv3me DPU C AH X 8 L 1 0 0 DPU-CAHX8L-1.0.0

DPUv3int8 DPU C AD F 8 H 1 0 0 DPU-CADF8H-1.0.0

XRNN DPU R AH R 16 L 1 0 0 DPU-RAHR16L-1.0.0

XVDPU DPU C VD X 8 G 1 0 0 DPU-CVDX8G-1.0.0

DPUv4e DPU C VD X 8 H 1 0 0 DPU-CVDX8H-1.0.0
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To build up the Demo

17

① Please get the boards ready.

② Install image flashing tool eg. etcher 

https://etcher.io/

https://etcher.io/
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Vitis AI v1.3 will be available on Dec 18th

https://github.com/Xilinx/Vitis-AI

https://github.com/Xilinx/Vitis-AI
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Thank You
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Xilinx Core Values

Excellence

 Question, learn, and innovate for exceptional results

Teamwork

 Work together in the best interest of Xilinx

 Embrace diversity of thought and experience

 Collaborate effectively and respectfully

Accountability

 Own commitments to their full conclusion

 Deal with the unexpected quickly and professionally

 Be transparent about issues, see them as opportunities, 
and learn from them


