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Early Experiments, 
Prototypes, Testing & 

Research

SpotlightAccess to Intel Hardware
& Intel Expertise

Top Tier Experts Who Innovate & 
Like To Share Work Go under NDA 

Speakerships & Demos at Major 
conferences and Public Events
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PARTNER QUALIFICATIONS:

1. Expertise in parallel programming for CPU & GPU

2. Provide consulting & services such as porting applications, coding, tuning, code-modernization, etc.

3. Successful completion of training portal and technical assessments
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INSTRUCTOR QUALIFICATIONS:

1. Technical expertise and mastery of DPC++ language

2. Demonstrated teaching ability

3. Ability to use Intel® DevCloud as a teaching tool

4. Successful completion of our hands-on workshops and assessments

https://software.intel.com/content/www/us/en/develop/tools/oneapi/training/certified-instructors.html
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Get started in minutes

Start Trainings

Share on DevMesh

https://www.intel.com/content/www/us/en/forms/idz/devcloud-enrollment/oneapi-request.html
https://software.intel.com/content/www/us/en/develop/tools/oneapi/training.html
https://devmesh.intel.com/
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INTEL DEVMESH PROJECTS

Intel's community portal for 
developers and creators who want to 
share their work and best practices to 
the community while building a 
professional profile of amazing work 
and activities.

Find Amazing Research and 
Projects. Go to Project

Developer Profiles Go to People

Developer Blogs Go to Blogs

Project Groups Go to Groups

Become A Developer Leader Go 
To Members Programs

https://devmesh.intel.com/
https://devmesh.intel.com/projects
https://devmesh.intel.com/users
https://devmesh.intel.com/blog
https://devmesh.intel.com/groups
https://devmesh.intel.com/member-programs
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• Industry Trends: Heterogeneous 
computing 

• Cloud, Edge, Network Transformation

• Intel FPGA Roadmap

• oneAPI Ecosystem and Success Story

▪ Using FPGAs with the Intel® oneAPI Toolkits

• Introduction to oneAPI

• What are FPGAs and Why Should I Care About 
Programming Them?

• Development Flow for Using FPGAs with the 
Intel® oneAPI Toolkits

• Lab: Practice the FPGA Development Flow

▪ Optimizing Your Code for FPGAs

• Introduction to Optimizing FPGAs 
with the Intel oneAPI Toolkits

• Lab: Optimizing the Hough 
Transform Kernel



Copyright ©, Intel Corporation. All rights reserved. 
*Other names and brands may be claimed as the property of others.

Refer to software.intel.com/articles/optimization-notice for more information regarding performance & optimization choices in Intel software products.

Consumer Health Finance Retail Government Energy Transport Industrial INFRA

Smart 
Assistants

Chatbots

Search

Personalization

Augmented 
Reality

Robots

Enhanced 
Diagnostics

Drug 
Discovery

Patient Care

Research

Sensory 
Aids

Algorithmic 
Trading

Fraud Detection

Research

Personal 
Finance

Risk Mitigation

Support

Experience

Marketing

Merchandising

Loyalty

Supply Chain

Security

Defense

Data 
Insights

Safety & 
Security

Resident 
Engagement

Smarter 
Cities

Oil & Gas 
Exploration

Smart 
Grid

Operational 
Improvement

Conservation

In-Vehicle 
Experience

Automated 
Driving

Aerospace

Shipping

Search & 
Rescue

Factory 
Automation

Predictive 
Maintenance

Precision 
Agriculture

Field 
Automation

Smart 
Networking

Tiered Storage

Security

Compression

Manageability

Wireless

Source: Intel forecast

Increasing WORKLOAD DIVERSITY

Powered by AI  ……DEPLOYMENTs Spanning CLOUD, ENTERPRISE, HPC, IoT

http://software.intel.com/en-us/articles/optimization-notice
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Datacenter is the computer!!

FEATURE ATTRIBUTES
• Virtualization & 

Containerization
• Quality of Service
• RAS (Reliability,  

Availability, 
Serviceability)

• Security 
• Power Management
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Data Center CloudCoreEdge node regional DCDevices | Things

Drivers for edge
Latency, Bandwidth

Security, connectivity

By 2022, 45% Of Data Will Be 
Stored, Analyzed, And Acted On At The Edge

Latency = <40ms

Latency = >100ms

Latency = <5 ms

Latency = <10ms
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Legacy
Modern, 

Cloud-ready
Next Generation

Networks

Custom
Proprietary

Hardware Defined

Software Defined
Open Platforms

Virtualized Containers

Network Slicing
Analytics Core to Edge

Visual Cloud

NFV + SDN
Orchestration

Analytics
Cloud 
Native

Cloudification 
brings:
• Intelligence where 

needed

• Flexibility and agility 

• Single scalable 
architecture

• New services

5G
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Developers can optimize specialized inline and offload workloads to meet business needs.

▪ Strengths of individual xPUs (CPU, GPU, FPGAs, etc.) can be combined for the benefit of the overall system.

Advantages of Heterogeneous Computing

Performance/Watt Throughput Latency IO Flexibility
Memory 

Bandwidth Architecture
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The future is a diverse mix of scalar, 

vector, matrix, and spatial architectures
deployed in CPU, GPU, AI, FPGA and other 

accelerators

13

Diverse Workloads require 
DIVERSE architectures

Spatial

FPGA

Matrix

AI

Vector

GPU

Scalar

CPU

http://software.intel.com/en-us/articles/optimization-notice
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http://software.intel.com/en-us/articles/optimization-notice
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Growth in specialized workloads

Variety of data-centric hardware required

Separate programming models and toolchains for each 
architecture are required today

Software development complexity limits freedom of 
architectural choice

CPU
programming 

model

GPU
programming 

model

FPGA
programming 

model

Other accel.
programming 

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

▪ Performance across CPU, GPUs, FPGAs, and other accelerators

▪ Open industry standards provide a safe, clear path to the future

▪ Compatible with existing languages and programming models 
including C++, Python, SYCL, OpenMP, Fortran, and MPI
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Open to promote community and 
industry collaboration

Enables code reuse across 
architectures and vendors

oneAPI Industry Specification

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

Visit oneapi.com for more details

...

A cross-architecture 
language based on C++ 

and SYCL standards

Powerful libraries designed 
for acceleration of domain-

specific functions

Low-level hardware 
abstraction layer 

oneapi.com
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Toolkit

A core set of high-performance tools 
for building C++, Data Parallel C++ 
applications & oneAPI library-based 
applications

Intel® oneAPI 
Rendering 
Toolkit

Create performant, 
high-fidelity visualization 
applications

Intel® oneAPI 
Tools for HPC

Deliver fast Fortran, 
OpenMP & MPI 
applications that 
scale

Intel® oneAPI 
Tools for IoT

Build efficient, reliable 
solutions that run at 
network’s edge

Intel® AI Analytics 
Toolkit

Accelerate machine learning & data 
science pipelines with optimized DL 
frameworks & high-performing 
Python libraries

Intel® Distribution of 
OpenVINO™Toolkit

Deploy high performance 
inference & applications from 
edge to cloud

Latest version is 2021.1



22

Intel® FPGAs + Intel® oneAPI Toolkits

Spatial 
Architecture

• Data-dependent parallelism

• Streaming and graph processing 
patterns

Rich I/O
• Low and deterministic latency 

• Customizable network 
interfaces and protocols

Memory
• Customizable memory architecture

• Distributed, high bandwidth, on-
chip memory topology 

Direct Programming

Data Parallel C++

FPGA

Analysis & 
Debug Tools

oneAPI Product

FPGA
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Getting Started with oneAPI on an FPGA

Note: Developers using custom platforms should download the Intel® FPGA Add-on for Intel® Custom 
Platforms with the respective Intel® Quartus® version and obtain a BSP from their 3rd part platform vendor.

Board Support Package (BSP)Intel® oneAPI Base Toolkit Intel® FPGA Add-on for oneAPI 
Base Toolkit

https://software.intel.com/content/www/us/en/develop/articles/oneapi-standalone-components.html#fpga
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Intel oneAPI/DPC++ Feature Update

24

Custom Boards/Platforms: Intel® Quartus® Release (19.4, 
20.2, 20.3)

IO pipes/channels/streams

Unified Shared Memory (USM): Explicit & Restricted

High Bandwidth Memory (HBM)

▪ 100% Performance parity with OpenCL
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FPGA Development 
Flow for oneAPI 
Projects  
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Run the tools locally Run the tools in the Cloud

Code Samples, Quick-start Guides, Webinars, Training

software.intel.com/oneapi

Downloads

Repositories

Containers

software.intel.com/oneapi
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▪ HPC Cross-architecture – Argonne National Labs is running Exascale-class 
applications efficiently on current and future generations of Intel CPUs and GPUs

▪ HPC Cross-architecture – Zuse Institute Berlin (ZIB) ported the tsunami simulation 
easyWave application from CUDA to Data Parallel C++ delivering performance across 
multiple architectures from multiple vendors

▪ HPC & AI – CERN uses Intel® DL Boost and oneAPI to speed simulations with 
inference acceleration by nearly 2x without accuracy loss*

▪ Hyper-real Visualization & AI Using Advanced Ray Tracing – Bentley Motors 
Limited’s AI-based car configurator processes 1.7M+ images with up to 10B possible 
configurations per model*

▪ IoT – Samsung Medison accelerates ultrasound image processing at the edge 
on multiple Intel® architectures for improved accuracy and fast diagnosis

▪ Major CSPs & Framework endorse oneAPI – Microsoft Azure, Google Cloud, 
TensorFlow

▪ FPGA – Using oneAPI, Bittware had its application running in days vs. what 
typically would take several weeks using Verilog or VHDL*

▪ And more… 250+ applications developed with oneAPI tools > view catalog

*Detailed slides per customer are later in deck. Intel does not control or audit third-party data. You should consult other sources 
to evaluate accuracy. See Notices & Disclaimers for more details.

Innovation Leaders Using 
Intel Cross-architecture Tools Video [3:45]

https://www.alcf.anl.gov/news/intel-s-oneapi-provides-tools-prepare-code-aurora
https://sc20.gallery.video/detail/videos/sc20/video/6208394344001/developing-a-cross-architecture-dpc-application-using-migrated-cuda-stencil-code?autoStart=true&page=0
https://www.nextplatform.com/2021/02/01/cern-uses-dlboost-oneapi-to-juice-inference-without-accuracy-loss/
https://www.youtube.com/watch?v=7VBcMGDzSkA&t=1s
https://www.youtube.com/watch?v=XBJVr5MzfBM
https://software.intel.com/content/www/us/en/develop/tools/oneapi/reviews.html
https://www.youtube.com/watch?v=8dNrStoJMwE
https://software.intel.com/content/www/us/en/develop/tools/oneapi/application-catalog.html
https://www.youtube.com/watch?v=EeWGX_05-ng
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ZIB ported EasyWave application from CUDA to 
DPC++ delivering performance across multi-
architectures

▪ Ported EasyWave written in CUDA to Data Parallel C++ 
efficiently using the Intel® DPC++ Compatibility Tool

▪ Achieved strong performance across Intel CPU, GPU 
and FPGA architectures, and within 5% of CUDA 
performance on Nvidia P100

Intel® oneAPI 
Base Toolkit + 
FPGA Add-on

10

Visualization of easyWave tsunami 
simulation application -Courtesy Zuse 
Institute Berlin (ZIB)

CUDA Code Migration 
to DPC++ for Single 

Source Code

Intel Multi-architecture 
Deployments

(CPU, GPU, FPGA)

Cross-vendor 
Multi-architecture 

Deployments

Used Multiple tools in 
Intel® oneAPI Toolkits

For workloads and configurations visit www.Intel.com/PerformanceIndex. Results may vary. Intel 
does not control or audit third-party data. You should consult other sources to evaluate accuracy.

http://www.intel.com/PerformanceIndex.


29

Bittware
https://news.yahoo.com/bittware-launches-ia-840f-intel-
133000364.html

https://www.youtube.com/watch?v=8dNrStoJMwE

https://www.youtube.com/watch?v=8dNrStoJMwE
https://news.yahoo.com/bittware-launches-ia-840f-intel-133000364.html
https://www.youtube.com/watch?v=8dNrStoJMwE
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Training Academia Community

Intel® DevCloud

Training by leading technical training 
companies worldwide

Summits & Workshops

Live & on-demand virtual workshops,
community-led sessions

State-of-the-art software and hardware 
Intel® oneAPI Toolkits + latest Intel® Xeon®processors, 

GPUs (integrated & discrete), FPGAs

Online webinars & courses, 
developer guides, sample code

oneAPI Centers of Excellence: research, 
enabling code, curriculum, teaching

oneAPI open specification, DevMesh 
innovators, community support forums

Industry Experts

https://techdecoded.intel.io/webinar-registration/upcoming-webinars/


OneAPI initiative – Ecosystem support

These organizations support the oneAPI initiative ‘concept’ for a single, unified programming model for cross-architecture development. It does not indicate any agreement to purchase or use of Intel’s products.
*Other names and brands may be claimed as the property of others.

UNIVERSITY OF 
CAMBRIDGEIndian Institute of 

Technology Delhi
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INTEL EVENT CODE- Devcloud access
https://intel.ly/3H1GGfv

Devcloud Access code:

oneAPI15DEC
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https://intel.ly/3H1GGfv

Workshop sign-up process – Step 1 of 9
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Workshop sign-up process – Step 2 of 9 
https://intel.ly/3H1GGfv
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Workshop sign-up process – Step 3 of 9

Click on the link to verify your email, this should refresh the Brower 
and lead you to the Sign in page.. Sign up with your credentials and 
you will be directed to the DevCloud registration page.

Do not close the Browser, 
verify your email!
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Workshop sign-up process – Step 4 of 9
Pls. fill in the form and don’t miss to 
add the Event code in the highlight 
section.

oneAPI15DEC

As you register you should receive 
the email..

“We are excited you chose Intel® DevCloud for oneAPI 
where you can develop, test, and run your workloads 
across a range of Intel® CPUs, GPUs, and FPGAs using 
oneAPI software.
Free access. No downloads. No installations. No 
maintenance.  Get Started-
https://devcloud.intel.com/oneapi/get_started/

<oneAPI15DEC>

oneAPI15DEC
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Workshop sign-up process – Step 5 of 9
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Workshop sign-up process – Step 6 of 9
https://devcloud.intel.com/oneapi/get_started/

Scroll down the page to connect with JupyterLab*



Intel Confidential 39

39

Launch Server

Workshop sign-up process – Step 7 of 9

< oneAPI15DEC>
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Workshop sign-up process – Step 8 of 9
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Workshop sign-up process – Step 9 of 9
Jupyter notebooks – Introduction

*This path would be updated during the workshop
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