Product Brief intel

Generative Al, Computer Vision, and Large Language Models with the
Intel® Distribution of OpenVINO™ Toolkit

Supercharge Applications with Al
from Edge to Cloud

Develop and Deploy cutting edge Al workloads with Deep Learning Inference

Computer Generative Al &Large  Intel® Distribution of OpenVINO™ toolkit is an open-source software kit that

Vision Language Models helps developers and enterprises speed up Al workloads such as
generative Al, computer vision, large language models and natural
language processing. Streamline deep learning inference development
and deployment, and enable easy, heterogeneous execution across Intel®
platforms from edge to cloud.

Open-Source

Allow for redistribution and commercial use with a permissive open-source
Apache* 2.0 license

Recommender Natural Language ..
Systems Processing Performance Optimized

Realize unparalleled performance with a toolkit optimized for Intel and 3rd
party hardware including ARM*

Al, DL Inference

Use across domains to run Generative Al, Computer Vision, Natural Language
Processing, Large Language Models and Recommender System inference

Cross-Platform Support

Enhance Al accessibility across Intel® CPU, GPU, NPU, or 3rd party systems
and devices through modular and scalable plugin architecture

OpenVIN® 7o
p Deploy and scale across cloud infrastructure, edge device, and preferred

systems with ease
Al the Engine of Opportunity
Demand for Al accelerated solutions is increasing in all markets; enterprise, industrial and consumer alike.

Al Software
Global Al software revenue is projected to grow from USD 10.1 billion in 2018 to $126.0 billion by 2025’

Al as aService
The global Artificial Intelligence as a Service market was valued at USD 3.91billion in 2020 and is expected to reach $43.3
billion by 20262

Al Hardware
The global artificial intelligence (Al) hardware market was valued at USD 9.8 billion in 2019 and is expected to have a 37.5%
growth rate through 20273

Alin PC

The Al PC will represent nearly 60% of all PC shipments worldwide, growing from
50 million units in 2024 to more than 167 million units by 20274 Free Down I‘oad >
software.intel.com/openvino-toolkit
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https://www.intel.com/content/www/us/en/developer/tools/openvino-toolkit/overview.html
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12 _] Utilize open-source models from industry model
zoos such as Hugging Face, TensorFlow, Keras,
PyTorch, PaddlePaddle, and ONNX

« ) Intel Optimum
Use OpenVINO as an extension in Hugging Face
transformer models and gain model compression

OpenVINO Model Converter

Convert trained model from supported
frameworks

% Read, load, infer

IRData
OpenVINO format (intermediate
representation file) (.pb, .tflite, .onnx,)

Direct model conversion for
TensorFlow, PyTorch, ONNX, and
PaddlePaddle

For select models, you can skip steps to get to
deployment faster

Model Compression with NNCF
Neural Network Compression Framework
provides quantization aware training, model
pruning and sparsity along with post-training

7o OpenVINO™ Model Server
Serve models over gRPC, REST, or C APl endpoints

OpenVINO™ Runtime
Common Python, C and C++ APIs that abstracts low-level
programming for each device below

Primary Intel® CPU, GPU, and NPU* options

*NPU is a built-in accelerator in Intel® Core™ Ultra processors
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Secondary Altera®, an Intel Company
FPGA options

Al Suite.

and performance benefits optimization

intel ceTi
Build computer vision models in a fraction of the
time and with less data.

Key Components

Model Conversion APl & Tools

Imports trained models from various frameworks
(TensorFlow*, PyTorch*, ONNX*, PaddlePaddle*, Keras*,
and more) and converts them to a unified intermediate
representation file. Two simple API calls, convert_model()
and save_model() optimizes and converts models to FP32
or FP16. Also available is the easy to use OpenVINO
Converter (OVC) command-line tool providing the same
great results.

Why it's important: The OpenVINO Model Converter
(OVC) provides the biggest performance boost by
conversion to data types that match hardware types
(FP32/FP16). Further optimize with NNCF for smaller data
types (INT8/INT4).

If your selected model is in one of the OpenVINO
supported model formats, you can use it directly, without
the need to save as OpenVINO IR. Conversion is
performed automatically before inference for maximum
convenience.

OpenVINO™ Model Server (OVMS)

A high-performance system for serving models.
Implemented in C++ for scalability and optimized for
deployment on Intel architectures, the model server uses
the same architecture and APl as TensorFlow Serving and
KServe while applying OpenVINO for inference execution.
Inference service is provided via gRPC or REST API,

making deploying new algorithms and Al experiments easy.

Why it's important: Model Server hosts models and
makes them accessible to software components over
standard network protocols.
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Jupyter Notebooks

Get sample code on the latest models to help get
your application into production faster

Third Party CPU options

OpenVINO Runtime

A simple and unified API forinference across multiple
compute architectures. It allows heterogeneous execution
of layers across hardware targets (CPU, GPU, NPU, and
third party ARM* architecture CPUs). The APl supports C,
C++, and Python* interfaces, dynamically loading plugins
for each hardware type.

The OpenVINO Runtime is deployed inside applications to
deliver Al inference acceleration using customer
developed models for their applications use cases.

Why it’s important: Delivers superior performance for
each type without requiring users to implement and
maintain multiple code pathways.

Neural Network Compression Framework (NNCF)

Model optimization is an optional offline step of improving
the final model performance; from 32-bit, to 16-bit, 8-bit,
and 4-bit quantization, pruning, and more.

e Post-training Quantization optimizes the inference of
deep learning models by applying the post-training 8-
bit integer quantization that does not require model
retraining or fine-tuning.

e Training-time Optimization, a suite of advanced
methods for training-time model optimization

supports methods like Quantization-aware Training,
Structured and Unstructured Pruning, etc.

e Weight Compression, an easy-to-use method for
Large Language Models' footprint reduction and
inference acceleration.

Why it's important: The NNCF reduces neural network

sizes for faster training cycles and more-compact models
for deep learning inference.


https://docs.openvino.ai/2023.1/Supported_Model_Formats.html
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Key Component Toolkit Add-Ons

Data Management Framework Benchmark Tool

Use this add-on to build, transform, and analyze Estimate deep learning inference performance on
datasets. supported devices.

Why it’s important: A framework and CLI tool to build, Why it’s important: The benchmark app allows users to
transform, and analyze datasets. Add-on provides provide high-level “performance hints” for setting
dataset reading, writing, conversion in any direction, as latency-focused or throughput-focused inference

well as Dataset building, quality checking, comparison, modes. This hint causes the runtime to automatically
statistics, and model integration. adjust runtime parameters, such as the number of

processing streams and inference batch size, to
prioritize for reduced latency or high throughput.

Intel® Geti™ Platform

| Accelerate Computer Vision Model Development

Intel has created the new Intel® Geti™ computer vision platform—a
collaborative, intuitive platform where data scientists, developers,
and domain experts can work together to train deep learning models
for specific computer vision applications. Deploy your custom
models with the OpenVINO™ toolkit.

The Intel Geti platform speeds up model development by simplifying
labor-intensive tasks and harnessing greater collaboration between
teams on one single platform for data labeling, model training,
optimization, and retraining. Most importantly, the solution unlocks
faster time-to-value for digitalization initiatives with Al.
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Pathr.ai* delivers spatial intelligence to help
improve supermarket operations.

Pathr.ai
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https://www.intel.com/content/www/us/en/customer-spotlight/stories/audi-automated-factory.html
https://www.intel.com/content/www/us/en/internet-of-things/ai-in-production/partners/documents/pathr-ai-grocery-solution-brief.html
https://github.com/openvinotoolkit/datumaro
https://github.com/openvinotoolkit/openvino/tree/master/tools/benchmark_tool
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Technical Specifications

CPU Supported Hardware
e Preview: Intel® Xeon® 6 processors

e Istto 5th generation of Intel® Xeon® Scalable processors

e Intel® Core™ Ultra processor*

o 6thto14th generation Intel® Core™ processors

¢ Intel® Pentium® processor N4200/5, N3350/5, N3450/5 with Intel® HD Graphics
¢ Intel Atom® processor with Intel® Streaming SIMD Extensions 4.2 (Intel® SSE4.2)
¢ ARM*and ARM64 CPUs, Apple* M1, M2, and Raspberry Pi*

Supported Operating System
e Preview: Ubuntu 24.04, 64 bit

e Ubuntu* 22.04 long-term support (LTS), 64 bit (Kernel 5.15+)*

e Ubuntu20.04 LTS, 64 bit (Kernel 5.15+)

e Ubuntu18.04 LTS with limitations, 64 bit (Kernel 5.4+)

e Windows* 10 and 11*

¢ macOS*10.15 and above, 64 bit

¢ macOS*T1land above, ARM64

e Red Hat* Enterprise Linux* 8, 64 bit

e Debian* 9 ARM64 and ARM

e CentOS*764-bit

e *denotes Compatible operating system with Intel Neural Processing Unit
Supported Hardware

e Intel® Core™ Ultra processor

Supported Operating System
e Ubuntu* 22.04 long-term support (LTS), 64 bit (Kernel 5.15+)*
e Windows* 11*

Supported Hardware
Discrete Graphics
e Intel® Data Center GPU Max Series
e Intel® Data Center GPU Flex Series
e Intel® Arc ™ GPU
Integrated Graphics
e Intel® HD Graphics
e Intel® UHD Graphics
¢ Intel®Iris® Pro Graphics
¢ Intel®Iris® Xe Graphics
¢ Intel®Iris® Xe MAX Graphics
Supported Operating System
e Preview: Ubuntu 24.04 (64 bit)
e Ubuntu20.04 LTS (64 bit)
e Ubuntu22.04 LTS (64 bit)
¢ Windows 10 (64 bit)
e Windows 11 (64 bit)
e RedHat Enterprise Linux 8 (64 bit)
e CentOS 7 64-bit

Resources esource Location

OpenVINO™ toolkit webpage https://openvino.ai
OpenVINO™ toolkit Github* https://qithub.com/openvinotoolkit
OpenVINO™ toolkit downloads https://www.intel.com/content/www/us/en/developer/tools/openvino-toolkit/download.html

Intel® Developer Cloud for the Edge | https://devcloud.intel.com/edge

Industry Success Stories https://www.intel.com/content/www/us/en/developer/tools/openvino-toolkit/industry.html

Notices & Disclaimers
Performance varies by use, configuration and other factors. Learn more on the Performance Index site.

|
Performance results are based on testing as of dates shown in configurations and may not reflect all publicly available updates. See backup for
. configuration details. No product or component can be absolutely secure. Your costs and results may vary.
- Intel technologies may require enabled hardware, software or service activation.© Intel Corporation. Intel, the Intel logo, and other Intel marks are
trademarks of Intel Corporation or its subsidiaries. Other names and brands may be claimed as the property of others.

Allmonetary figuresarein US dollars.
1. Tractica, 2020, Artificial Intelligence Market Forecasts.

2. Mordor Intelligence, 2020, Artificial i Report.

3. MarketWatch, Artificial Intelligence (Al) Hardware Market 2021 Industry Outlook, Current Status, Supply-Demand, Growth Opportunities, and Top Players Analysis 2030.
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https://github.com/openvinotoolkit
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https://edc.intel.com/content/www/us/en/products/performance/benchmarks/overview/
https://www.tdworld.com/smart-utility/data-analytics/article/21120143/ai-software-market-to-reach-1260-billion-in-annual-worldwide-revenue-by-2025
https://www.mordorintelligence.com/industry-reports/artificial-intelligence-as-a-service-market
https://www.marketwatch.com/press-release/artificial-intelligence-ai-hardware-market-2021-industry-outlook-current-status-supply-demand-growth-opportunities-and-top-players-analysis-2030-2021-08-04?tesla=y
https://www.idc.com/getdoc.jsp?containerId=prUS51851424
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