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Programming Challenges
for Multiple Architectures

Application Workloads Need Diverse Hardware
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Scalar Vector STeElE] Matrix

= Growth in specialized workloads
= Variety of data-centric hardware

Middleware & Frameworks

required

= Separate programming models
and tOOIChainS for eaCh progcr:atjmuming prog?aF:nUming progr:g?ning ;C))rt)hgirifnclﬁlg
architecture are required today ol mode mode moset

= Software development complexity
limits freedom of architectural
C h o) | ce Other accel.
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One Programming Model for
Multiple Architectures and Vendors

Application Workloads Need Diverse Hardware
Best HPC Programming
Tool or Technology
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Scalar Vector STeElE] Matrix

= Freedom to Make Your Best Choice

= Choose the best accelerated technology
the software doesn’t decide for you

= Realize all the Hardware Value Middleware & Frameworks

= Performance across CPU, GPUs, FPGASs,
and other accelerators

= Develop & Deploy Software with Peace of Industry Intel

Initiative Product

Mind oneAPI

= Openindustry standards provide a safe,
clear path to the future

= Compatible with existing languages and
programming models including C, C++, o
Python, SYCL, OpenMP, Fortran, and MPI
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oneAPI| Industry Initiative
Break the Chains of Proprietary

Application Workloads Need Diverse Hardware

Lock-in
Middleware & Frameworks
F TensorFlow PyTorch e Kf;’: NumPy — X.. ©penVIN®
. A cross-architecture o
- O pe n to p ro m Ote CO m m u n Ity Ianguage based on C++ Direct Programming API-Based Programming
. . and SYCL standards _
and industry collaboration iz
. . Math Threading ibrar
. Powerfullibraries SYCL/Data Parallel C++ S e
designed for acceleration ML DNN | ML Comm
of domain-specific Video Processing
= Enables code reuse across functions
. Low-Level Hardware Interface
architectures and vendors sl

abstraction layer

Other accel.

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

fesals.
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Intel® one API| Tools

Built on Intel’s Rich Foundation of
CPU Tools Expanded to Accelerators

= A complete set of advanced
compilers, libraries, and porting,
analysis and debugger tools

= Accelerates compute by
exploiting cutting-edge hardware
features

* Interoperable with existin
Brogrammlng models and code
ases (C++, Fortran, Python,
OpenMP, etc.), developers can
be confident that existing
applications work seamlessly
with one API

= Eases transitions to new systems
and accelerators—using a single
code base frees developers to
Invest more time on innovation

.Maximize
Possibilities

intel.

Application Workloads Need Diverse Hardware

Middleware & Frameworks

@ NsNumPy X,

Intel® oneAPI Tools

F TensorFlow ©penVIN® ..

PyTorch

oneAPI

Low-Level Hardware Interface



Intel® one API Toolkits
A complete set of proven developer tools expanded from CPU to _1
Accelerators oneAPI

Intel” one API Base Toolkit

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

intel. intel

intel

1 RENDERING
TOOLKIT

1 loT
TOOLKIT

Add-on S

Domain-specific
Intel® oneAPI Tools for HPC Intel® oneAPI Tools for loT  Intel® oneAPI Rendering Toolkit

TOOIkltS Deliver fast Fortran, OpenMP Build efficient, reliable solutions Create performant, high-fidelity
& MPI applications that scale that run at network’s edge visualization applications

oneAPI

oneAPI

Toolkits Intel® Al Analytics Toolkit Intel® Distribution of
Accelerate machine learning & data ¥ ™ H
Owered ANALYTICS science pipelines end-to-end with @penVIN@ gaplf)nxlIr:loerfor-nlzgn(zéli(r::erence
TOOLKIT optimized DL frameworks & high- & ap Kcagoni from edge to cloud
y OneAPI performing Python libraries 27 -

| | . .
Intel  Meximize



3@-5‘-!3!
oneAP| Resources T A+
o

software.intel.com/oneapi S
Get Started 1 Industry Initiative
o
. software.lnte.l.com/onearl)l on;API « oneAPlio ogé
. [C)oglu?entaltlon + dev guides = oneAPI open Industry Specification 2
UHEETINEL =00 = QOpen-source Implementations oneAPI

= |ntel® DevCloud

Learn oneAPI
P oo Ecosystem
» Training: Webinars & courses i

= |ntel® DevMesh Innovator Projects

= Community Forums

. _ = Intel® DevMesh Innovator
= Summits & Workshops: Live & on-demanc Proiects

virtual workshops, community-led sessions

= Training by certified one APl experts worldwide
forHPC & Al

» Academic Programs: oneAPI Centers of
Excellence: research, enabling code, curriculum,
teaching

- .Maximize
|ntel® Possibilities


https://software.intel.com/oneapi
oneapi.com
https://spec.oneapi.com/versions/latest/index.html
https://www.oneapi.com/open-source/
https://community.intel.com/t5/Intel-oneAPI-Toolkits/ct-p/oneapi
https://devmesh.intel.com/projects?sort=best&query=oneAPI
https://community.intel.com/t5/Intel-oneAPI-Toolkits/ct-p/oneapi
https://software.intel.com/en-us/oneapi/training
https://software.intel.com/en-us/oneapi/documentation
https://github.com/oneapi-src/oneAPI-samples
https://software.intel.com/en-us/oneapi/training
https://techdecoded.intel.io/webinar-registration/upcoming-webinars/
https://devmesh.intel.com/projects?sort=best&query=oneAPI

oneAP| Resources
software.intel.com/oneapi
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https://software.intel.com/oneapi
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Notices & Disclaimers

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 does not control or audit third-party data. You should consult other sources to evaluate
accuracy.

© 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.
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https://www.intel.com/LegalNoticesAndDisclaimers
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