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OpenVIN®

Installation

pip install openvino

@ &8 Red Hat

ubuntu -
-

Www.openvino.ai

St

ANACONDA

.!._ C‘| CONAN EEE
CONDA-FORGE C/C++ Package Manager

intel.
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https://www.intel.com/content/www/us/en/developer/tools/openvino-toolkit/download.html

Installation

Install OpenVINO™ 2024.1

Version 20241 ng hﬂy Build 20233 LTS 202231 LTS
Recommended Includes NCS2/HDDL support
Distribution OpenVINO Archives PIP GitHub Gitee
Includes NPU plugin Incpludes LT Source Source
vthon APl only
Docker Conda vepkg Conan e

Source JavaScript APl only

Install # Use the following Link:

Download Archives

Installation Instructions Previous Releases

Advanced Optimization tool available separately: Learn about NNCF

©penVIN®

Visual Studiofit &5l

“iHgE =2 mFWindows _EiE
FBIRIIFENPUSFEA |23
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https://docs.openvino.ai/2024/get-started/install-openvino.html
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O PyTorch S Wiz

L Tt U sl IRpata OpenVINO &% (intermediate
intel intel intel
XeON | CORE  § CORE | ATOM
S Open Model Zoo i intel intel i

representation file) (.pb, .tflite, .onnx,)
280+ FHRRIHALAITD) sz RIS I ARC
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Intel Optimum R RS AR B LR 5, ASELBIATANRR
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https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/241-riffusion-text-to-music
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https://docs.openvino.ai/2023.2/openvino_ir.html

OpenVINO™ 1= 845152

Model Conversion
(CLID

Serialization x
7~
4

(.pb, .pt, .onnx, .paddle, ...)

Model Conversion API
(Python)

®©penVIN® intel. »


https://docs.openvino.ai/2024/openvino-workflow/model-preparation.html

OpenVINO™ 1= 845152

Your Model Model Conversion Serialization
(.pb, .pt, .onnx, .paddle, ...) (CLD

ovc "model.onnx" —--input "1,3,224,224"

————

®©penVIN® intel. =


https://docs.openvino.ai/2024/openvino-workflow/model-preparation.html

OpenVINO™ 1= 845152

Your Model Model Conversion API
(.pb, .pt, .onnx, .paddle, ...)

(Python) Serialization

ov_model = ov.convert model ("model.onnx",
input={"inputl": [1,3,224,224]})

ov.save model (ov_model, "converted model.xml")

®©penVIN® intel. »


https://docs.openvino.ai/2024/openvino-workflow/model-preparation.html

OpenVINO™ 1= 845 52

Your Model Model Conversion API L
Serialization

(Python Object) (Python)

pytorch model = torchvision.models.resnet50 (pretrained=True)
ov_model = ov.convert model (pytorch model,

input={"inputl": [1,3,224,224]})
ov.save model (ov_model, "converted model.xml")

®©penVIN® intel.


https://docs.openvino.ai/2024/openvino-workflow/model-preparation.html
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Stages of the Model L
(OpenVINO + NNCF) ]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
.

Integer domain

l/VintB E
Convolution QConv2D

Dequantize

Floating-point domain

‘o’

Subtract

Multiply FakeQuantize

Convolution

=2

FakeQuantize

Transformed
Integer IR

Quantized
OpenVINOIR

compile_model() Runtime graph

Model

., .,
. .
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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https://netron.app/

(SRR
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Note: Except for ONNX (.onnx model formats), all models have to be converted to an IR format to use as input to the Runtime
Development guide: https://docs.openvino.ai/2023.2/openvino_docs_model_optimization_guide.html

®©penVIN® intel.



Post-Training Quantization (NNCF) | -

®©penVIN®

openvino runtime oV
nncf
core ov.Core ()
model core.read model ("model.xml")

data loader get data loader ()

# Remove labels from data item and prepare input data (~100-500 samples)
transform fn(data item) :
input tensor preprocess (data item) ["img"] .numpy ()
input tensor

calibration dataset nncf.Dataset (data loader, transform fn)
quantized model nncf.quantize (model, calibration dataset
preset=nncf.QuantizationPreset.PERFORMANCE)

intel.

19


https://github.com/openvinotoolkit/nncf/blob/develop/docs/compression_algorithms/post_training/Quantization.md

Quantization Results
Comparison (YOLOvVS)

®©penVIN® intel. 20


https://github.com/openvinotoolkit/openvino_notebooks/blob/latest/notebooks/yolov8-optimization/yolov8-object-detection.ipynb

Quantization Performance

flerencelitime:§23.3ms (42:9-FPS)) s,

.
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o
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https://github.com/openvinotoolkit/openvino_notebooks/blob/latest/notebooks/pose-estimation-webcam/pose-estimation.ipynb

OpenVINO™ Runtime

Automatic Conversion

openvino runtime oV
img load img ()
core ov.Core ()
model core.read model (model="model.onnx")
compiled model core.compile model (model-model, device name="CPU")

output layer compilled model.outputs[0]

result compiled model (img) [output layer]

©penVIN® intel. 22


https://docs.openvino.ai/2024/openvino-workflow/running-inference.html

Supported Devices

compilled model core.compile model (model-model, device name="CPU")

®©penVIN® intel. =


https://docs.openvino.ai/2024/openvino-workflow/running-inference/inference-devices-and-modes.html

Supported Devices

compiled model core.compile model (model-model, device name="CPU")

intel.

intel
XEON [ CORE:.

ULTRA . s s s

arm

intel intel.
ATOM § CORE

®©penVIN® intel. 2


https://docs.openvino.ai/2024/openvino-workflow/running-inference/inference-devices-and-modes/cpu-device.html

Supported Devices

compiled model core.compile model (model-model, device name="GPU")

intel.

ARC

GRAPHICS FLEX SERIES

DATA CENTER

MAX SERIES

®©penVIN® intel. 2


https://docs.openvino.ai/2024/openvino-workflow/running-inference/inference-devices-and-modes/gpu-device.html
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CLIP Warstchen <N3PtTJ '\D"SI/ BARK
BLIP DeepFloyd IF otus . VITS
FILM DeciDiffusion LLaVa rourn Softve
= Stable Diffusi Llama 2/3 Qwen Whisper
Pix2Pix able Lrusion BLOOM Mistral MusicGen
Riffusion chatGLM Zephyr AudioLDM
ControlNet chatGLM3 RedPajama Distil-Whisper
pe
Zero Scope Baichuan 2 Phi-3
QR code monster Neural Chat
Segment Anything Model (SAM) StableLM-Epoch-3B

Latent Consistency Models (LCM) StableLM-tuned-alpha-3b
RORES SR, (BABRT:

OpenVINO Generative Al Github* Repositoryf 143
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https://github.com/openvinotoolkit/openvino.genai

Input prompt

An astronaut riding
horse

—3p  Tokenizer =3/ Text Encoder

Guidance scale

7.5

GenAWTIF iK%

Text Embeddings

Random seed

42

3 Random noise

generator
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» Guidance Scale Embedding

RN A

Conditioned Latents

; ’—b Latents

>

Scheduler algorithm D —

Repeats N steps

VAE decoder
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GenAliREIH & ififE

Optimum-Intel
(base on Transformers and Diffusers)

1 | iERsEE 2 | iERIELE ) 3 | iR 4 | BEESTKE

PyTorchFrontend NNCF Runtime(Backend)  Text-generation
openvino.model_convert . Weight Compression . CPU . Text-to-image
torch.compile . PTOQ . GPU

QAT . NPU

H}Hﬁ
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GenAliEEI—#E N

Z$#FHugging Face RemotetZBIf—SH RS
“Llama3, Phi3, ChatGLM3, Qwen, Qwenl.5, Baichuan2, InternLM, MiniCPM, StableLM,
Mixtrail, Starcoder2, Orion, OLMo...”

:
I

IRBIEIR N E

optimum-cli export openvino --model <model id or path> --task <task>
<out dir> --weight-format int4

optimum-cli export openvino --model meta-llama/Meta-Llama-3-8B --task text-
generation-with-past --weight-format int4 --group-size 128 --ratio 0.8 —--sym
llama-3-8b-instruct/INT4 compressed weights

®©penVIN® intel.



GenAlREYH & RS

Optimum-Intel
(base on Transformers and Diffusers)

1 | 1R

2 | iERIELE 4 | BEESTKE

PyTorchFrontend NNCF Runtime(Backend)  Text-generation
openvino.model_convert . Weight Compression CPU . Text-to-image
torch.compile . PTOQ GPU

QAT °

NPU

®©penVIN® intel. =0



OpenVINO " Integration with Optimum
bk Diffuser

) +ntel.

- from diffusers import DiffusionPipeline
Task Auto Class + from optimum.intel import OV StableDiffusionXLPipeline
text-to-image | OVStableDiffusionFipeline model_id = "stabilityai/stable-diffusion-x|-base-1.0"
- pipeline = DiffusionPipeline.from_pretrained(model_id )
+ pipeline = OV StableDiffusionXLPipeline.from_pretrained(model_id)
inpaint OVStableDiffusionlinpaintPipeline prompt = "train station by Caspar David Friedrich"

image = pipeline(prompt).images[0]

image-to-

. OV StableDiffusionlmg2ImgPipeline
image

https://huggingface.co/ docs/optimum/main/en/intel/inference#diffusers-models

®©penVIN® intel. =



OpenVINO " Integration with Optimum
IiZE Transformers

Task Auto Class
LI -

text-classification OVModelForSequenceClassification w 4 Intel
token-classification OVModelForTokenClassification
question-answering OVModelForQuestionAnswering - from transformers |mport AutoModelForCausallLM

+ from optimum.intel.openvino import OVVModelForCausallLM
audio-classification OVModelForAudioClassification

-model = AutoModelForCausallLM.from_pretrained(model_id)
image-classification OVModelForimageClassification +ov_model = OVVModelForCausall_M.from_pretrained(model_id)
feature-extraction OVModelForFeatureExtraction generate |ds = QV modelgenerate(lnput |ds)
fill-mask OVModelForMaskedLM
text-generation OVModelForCausalLM

text2text-generation OVModelForSeq2SeqlLM

https://huggingface.co/docs/optimum/main/en/intel/inference#transformers-models

®©penVIN® intel. =
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docs.openvino.ai

©penVIN®

Search

~ GET STARTED
> Install OpenVINO

Additional Hardware Setup

Troubleshooting

<

LEARN OPENVINO

Interactive Tutorials (Python)

Sample Applications (Python & C++)

Large Language Model Inference Guide

~ OPENVINO WORKFLOW
> Model Preparation
> Model Optimization and Compression

> Running Inference

Deployment on a Local System

> Deployment on a Model Server

PyTorch Deployment via “torch.compile”

<

DOCUMENTATION

AP Reference

OpenVINO IR format and Operation Sets

Legacy Features

Tool Ecosystem

OpenVINO Extensibility

OpenVINO™ Security

~ ABOUT OPENVINO

> Performance Benchmarks

Compatibility and Support

Release Notes

Additional Resources

Install Blog Forum Support GitHub

OpenVINO 2024.1

OpenVINO is an open-source toolkit for optimizing and deploying deep learning models from cloud to edge. It
accelerates deep learning inference across various use cases, such as generative Al, video, audio, and language with models
from popular frameworks like PyTorch, TensorFlow, ONNX, and more. Convert and optimize models, and deploy across a
mix of Intel® hardware and envirenments, on-premises and on-device, in the browser or in the cloud.

Check out the OpenVINO Cheat Sheet.

OpenVINO via PyTorch 2.0 torch.compile()

Use OpenVINO directly in PyTorch-native applications!

O PyTorch F TensorFlow ‘¥ TensorflowLite /3 PacdiePadde ¢ ONNX [ Keras

: :
OpenVIN®

Optimized Performance

intel intel intel intel
ATOM | CORE | CORe | xeON | arm JREES
- ezl

B Windows Linux macOS

» 2024

» English

intel.
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github.com/openvinotoo
lkit/openvino_notebooks
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Github Jupyter Notebooks

Bt Al

<Hello World/> RaEICYVEEE

OpenVINO

iAPI} API

Tensorflow

1 TensorFlow K&
OpenVINO

PyTorchto

O PyTorch

OpenVINO

©penVIN®

SRESAMBEITE

oo FE

Basic introduction to
OpenVINO's Python API
Inference on a mobilenetv3 image
classification model

Load Runtime and Show Info
Loading a Model

Getting Information about a Model
Doing Inference on a Model
Reshaping and Resizing

Demonstrates how to convert
TensorFlow models to OpenVINO IR

Convert PyTorch models to
OpenVINO IR

Uses Model Optimizer to convert the
open source fastseg semantic
segmentation model

1F TensorFlow

=S8

Model
Optimizer &
Runtime

Tensorflow
Training

Background

Removal

) View on GitHub €0 Open in Colab

@ Launch in Bindar

End-to-end training to deployment
workflow starting with TensorFlow’s
Flowers classification demo

Download a model,

Convert to OpenVINO's IR format
Get model information,
Benchmark model

Demonstrates Monocular Depth
Estimation with MidasNet model
Users can upload their own videos
and images, input data will be resized

Background removal inimages
The open source UN2-Net model is
converted from PyTorch

intel.


https://openvinotoolkit.github.io/openvino_notebooks/
https://www.tensorflow.org/
https://pytorch.org/
https://github.com/ekzhang/fastseg/
https://docs.openvinotoolkit.org/latest/ie_python_api/annotated.html
https://docs.openvinotoolkit.org/latest/omz_models_model_mobilenet_v3_small_1_0_224_tf.html
https://github.com/xuebinqin/U-2-Net

{FRGenAl F] LLM Jupyter Notebooks
SEHIREY Al PC [ FRTERE

s

Large Language
Model LLM " {Eﬁﬁ OpenVINO IEE#F%M’EEE Sta—ble

Chatbot

» FJH Stable Diffusion* v2 #[]

= 1t . — OpenVINO T EEMHREAE!
LLM IRATIFAEIRAEEA Diffusion* v2 T e b

Bootstrapping

Language-

LLM Instruction o A e = & BLIP BTFMTIESIERES,
=l - ETEHEE SR AR Prg‘—;?,ﬁn ey =t
(BLIP)
Latent DRI i
Latent ) _ - THREARE TR %
Consistency EE%EE?;?%M #1OpenVINO MusicGen BB RN A A S S SRR A A
Models (LCM) - = BSRENERERN
Distil-Whisper . (EFAIEREN OpenVINO TEE YOLOv8* . THRAARIRFIMAL YOLOVS* &
Model BRI BENEEIR. Optimization B
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https://github.com/openvinotoolkit/openvino_notebooks
https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/236-stable-diffusion-v2
https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/236-stable-diffusion-v2
https://github.com/openvinotoolkit/openvino_notebooks/blob/main/notebooks/233-blip-visual-language-processing
https://github.com/openvinotoolkit/openvino_notebooks/blob/main/notebooks/233-blip-visual-language-processing
https://github.com/openvinotoolkit/openvino_notebooks/blob/main/notebooks/233-blip-visual-language-processing
https://github.com/openvinotoolkit/openvino_notebooks/blob/main/notebooks/233-blip-visual-language-processing
https://github.com/openvinotoolkit/openvino_notebooks/blob/main/notebooks/233-blip-visual-language-processing
https://github.com/openvinotoolkit/openvino_notebooks/blob/main/notebooks/250-music-generation
https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/230-yolov8-optimization
https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/230-yolov8-optimization
https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/263-latent-consistency-models-image-generation
https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/263-latent-consistency-models-image-generation
https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/263-latent-consistency-models-image-generation
https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/267-distil-whisper-asr
https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/267-distil-whisper-asr
https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/254-llm-chatbot
https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/254-llm-chatbot
https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/254-llm-chatbot
https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/275-llm-question-answering
https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/275-llm-question-answering

TEHuggingFacet®2 B9 572

iE—: 1B RS ML

pip install -U huggingface_hub
export HF_ENDPOINT=https://hf-mirror.com

CLI

AT AHTE

git clone https://www.modelscope.cn/gwen/Qwen-1_8B-Chat.git

CLI
optimum-cli export openvino --model Qwen-1_8B-Chat ...

@penVING® intel.
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