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Modern Applications Demand Diverse
Architectures

Diverse accelerators needed to meet today’s performance requirements:
48% of developers target heterogeneous systems
that use more than one kind of processor or core!

Other Accelerators

Developer Challenges: Multiple Architectures, Vendors, and Programming Models

Open, Standards-based, Multiarchitecture Programming
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O n e A D | | n I t | at I V e Application Workloads Need Diverse Hardware

Break the Chains of Proprietary Lock-in Middleware & Frameworks

* TensorFlow PyTorch e ﬁ:f: NumPy  X.. ©penVIN®

Freedom to Make Your Best Choice

= C++ programming model for multiple architectures and vendors s AP LIE T S CE

API-Based Programming

» Cross-architecture code reuse for freedom from vendor lock-in Ll e/ amming

Realize all the Hardware Value :
= Performance across CPU, GPUs, FPGASs, and other accelerators

. . Video Signal Image Image
= Expose and exploit cutting-edge features of the latest hardware

Develop & Deploy Software with Peace of Mind Low-Level Hardware Interface (oneAPI Level Zero)
» Openindustry standards provide a safe, clear path to the future

" |nteroperable with familiar languages and programming models
including Fortran, Python, OpenMP, and MP|

. . . . - . Other
= Powerful libraries for acceleration of domain-specific functions

Accelerators

The productive, smart path to freedom for accelerated
computing from the economic and technical burdens of
oneAPI proprietary programming models

frsels.
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Accelerating Choice with SYCL*

Khronos Group Standard

» Open, standards-based
= Multiarchitecture performance
= Freedom from vendor lock-in

» Comparable performance to native
CUDA on Nvidia GPUs

» Extension of widely used C++
language
= Speed code migration via

* open source SYCl omatic
* or Intel” DPC++ Compatibility Tool

Architectures

On NVIDIA GPU - SYCL Provides Comparable Performance to CUDA

Relative Performance: NVIDIA SYCL vs. NVIDIA CUDA on NVIDIA-H100
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Testing Date: Performance results are based on testing by Intel as of August1, 2023 and may not reflect all publicly available updates.

Configuration Details and Workload Setup: Intel® Xeon® Platinum 8360Y CPU @ 2.4GHz, 2 socket, Hyper Thread On, Turbo On, 256G B Hynix DDR4-3200, ucode 0xd00038%. GPU: Nvidia HI00 PCle BOGE GPU memory. Softwsrs:
Valocity Bench banchmark suite branch from 8/1/23. SYCL open source/CLANG 17.0.0, CUDA SDK 12.0 with NVIDIA-NVCC 12.0.76, cuMath 12.0, cuDNN 12.0, Ubuntu 22.04.1. SYCL open source/CLANG compiler switches: -faycl-

Intel | Nvidia | AMD CPU/GPU | RISC-V | ARM Mali | PowerVR | Xilinx

intel.
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https://github.com/oneapi-src/SYCLomatic
https://www.intel.com/content/www/us/en/developer/tools/oneapi/dpc-compatibility-tool.html

Codeplay oneAPI Plug-ins for Nvidia* & AMD*

Support for Nvidia & AMD GPUs to Intel” oneAPI Base Toolkit

oneAPI for NVIDIA & AMD GPUs

Free download of binary plugins to Intel® one AP C++/ SYCL™ Source Code
DPC++/C++ Compiler:

Nvidia GPU

AMD beta GPU

No need to build from sourcel

Plug-ins updated quarterly in-sync with SYCL 2020

conformance & performance
-

Intel’ oneAPI Base Toolkit

1L TeY

oneAPI for NVIDIA® oneAPI for AMD GPUs
GPUs (beta)

Priority Support

Available through Intel, Codeplay & our channel
Requires Intel Priority Support for Intel® one AP
DPC++/C++ Compiler

Intel takes first call, Codeplay delivers backend support
Codeplay provides access to older plug-in versions

Image courtesy of Codeplay Software Ltd.

Nvidia GPU plug-in AMD GPU plug-in

Codeplay blog Codeplay press release

*Other names and brands may be claimed as the property of others.
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http://developer.codeplay.com/products/oneapi/nvidia/
http://developer.codeplay.com/products/oneapi/amd/
https://codeplay.com/portal/blogs/2022/12/16/bringing-nvidia-and-amd-support-to-oneapi.html
Codeplay® announces oneAPI for Nvidia® and AMD GPU hardware - Codeplay Software Ltd

Intel” Developer Tools Supporting oneAP!

A complete set of proven tools expanded from CPU to accelerators oneAPI

= Advanced compilers, libraries, and analysis,
debug, and porting tOO|S Middleware & Frameworks Powered by oneAPI

_ I TensorFlow PyTorch @ Kﬁ’: NumPy X... OpenVIN®
» Full support for C, C++ with SYCL, Python,

Fortran, MPI, OpenMP

. . . . Math Renderi
= |ntel” Advisor determines device target mix R

before you write your code VT,

Parallelism

= |ntel's compilers optimize code to take full
advantage of multiarchitecture workload
distribution.

= |ntel” VTune™ Profiler analyzes hotspots to
optimize code performance

= |ntel Altools support acceleration of major deep
learning and machine learning frameworks

intel.



oneAP| Commercial & Community Support

Available

Every paid version of Intel® oneAPI Developer Toolkits
includes Priority Support for that toolkit (Intel oneAPI Base,
HPC, IOT, & Rendering Toolkits)

= Direct, private interaction with Intel software support engineers

= Acceleratedresponse time

= Accessto—and support for—previous Intel products such as
Fortran compiler versions, previous toolkit versions, and more

= |ntel Technical Consulting Engineers for on-site or online training
and consultation at areduced cost

INTEL" PRIORITY SUPPORT

With All Paid Licenses

Free Community Support

Support via the Intel public Community Forum

Access to only the latest versions of oneAPI Toolkits

Access to online tutorials and self-help forums

Intel® oneAPI| Base Toolkit
Q

This board v
Intel Communities  Developer Software Forums  Toolkits & SDKs  Intel® oneAPI Base Toolkit 261 Discussion|

Support for core tools and libraries to build and deploy high-performance data-
centric applications

intel.
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Intel®” one AP Toolkits

Intel® one API
Base Toolkit

Add-on

Domain-specific
Toolkits

Toolkits
powered by
oneAPI

Latest version available 2023.2

oneAPlI

A core set of high-performance libraries and tools for
building C++, SYCL, C/OpenMP, and Python applications

intel For HPC
1 e developers

oneAPT

Intel® oneAPI Tools for HPC
Deliver fast Fortran, OpenMP
& MPI applications that scale

Foredge &loT

CEs For visual creators, =
developers

scientists & engineers 1 =

RENDERING
TOOLKIT

oneAPT oneAPT

Intel® oneAPI Tools for loT
Build efficient, reliable solutions
that run at network’s edge

Intel® oneAPI Rendering Toolkit
Accelerate visual compute, deliver high-
performance, high-fidelity visualization applications.

For Al developers & data scientists

For deep learning
inference developers

OpenVIN®

Al
ANALYTICS

TOOLKIT

Intel® Al Analytics Toolkit
Accelerate machine learning & data
science pipelines end-to-end with
optimized DL & ML frameworks & high-
performing Python libraries

Download at intel.comoneAPI

Or visit Intel® DevCloud for one API

Intel® OpenVINO™ toolkit

Deploy high performance inference & applications from

edge to cloud

intel.
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https://www.intel.com/content/www/us/en/developer/tools/oneapi/overview.html#gs.iicfss
https://devcloud.intel.com/oneapi/

Intel” oneAPI Tools for HPC
Intel” oneAP|

HPC Toolkit

Deliver Fast Applications that Scale
What is it?

A toolkit that adds to the Intel” one API Base Toolkit for
building high-performance, scalable parallel code on C++,
Fortran, SYCL, OpenMP & MPI from enterprise to cloud,
and HPC to Al applications.

Who needs this product?

» OEMs/ISVs
= C++ Fortran, OpenMP, MPI| Developers

Why is this important?

= Accelerate performance on Intel® Xeon® & Core™
processors & Intel accelerators

» Deliver fast, scalable, reliable parallel code with less
effort built on industry standards

Learn More & Download

Intel® one API Base & HPC Toolkits

Direct Programming

Intel® C++ Compiler Classic

Intel® Fortran Compiler Classic

Intel® Fortran Compiler

Intel® one APl DPC++/C++
Compiler?

Intel® DPC++ Compatibility Tool

Intel® Distribution for Python

Intel® FPGA Add-on
for oneAP| Base Toolkit

[ ter® oneAPI HPC Toolkit +
. Intel® one API Base Toolkit

API-Based Programming

Intel® MPI Library

Intel® oneAPI DPC++ Library
oneDPL

Intel® one APl Math Kernel
Library - oneMKL

Intel® one API Data Analytics
Library - oneDAL

Intel® oneAPI Threading
Building Blocks - one TBB

Intel® oneAPI Collective
Communications Library
oneCCL

Intel® oneAPI Deep Neural
Network Library - oneDNN

Intel® Integrated Performance
Primitives — Intel® IPP

Back to Domain-specific Toolkits for Specialized Workloads intel

Analysis & debug Tools

Intel® Inspector

Intel® Trace Analyzer
& Collector

Intel® VTune™ Profiler
Intel® Advisor

Intel® Distribution for GDB

1

oneAPI



intel.com/oneAPI-HPCKit

