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Agenda
Amazing Growth

Highlights of last 12 months

Ecosystem and future growth Directions
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Programming Models Must Persist

Programming models should 
have high quality, portable  

implementations
Which programming languages have 

formal conformance test?

ECMAscript, HTTP, Kubernetes, 

Khronos languages

AMD CPU

Nvidia GPU
Intel CPU

Intel GPU

AMD CPU

AMD GPU

AMD CPU

Nvidia GPU

AMD CPU

AMD GPU

Applications

US National Laboratory Supercomputers 2021-2023
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Expressiveness and simplicity for 

heterogeneous programming in 

modern C++

New Features
Unified Shared Memory | Parallel Reductions | 

Subgroup Operations | Class template Argument 

Deduction

Significant SYCL adoption in Embedded, Desktop and HPC Markets

SYCL 2020 Conformance Test Suite released 
SYCL Conformance Test Suite 

https://github.com/KhronosGroup/SYCL-CTS
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SYCL 2020 Adopters Program
Becoming an Adopter of a Khronos standard gives you access to the Khronos Conformance Testing Process:

● Download the source of the Khronos conformance tests to port and run on your implementation.

● Access the Adopters Mailing list; a priority channel for two-way interaction with Khronos Members who can offer assistance on running tests.

● Upload generated test results for Working Group review and approval to become officially conformant.

● Submit an unlimited number of products for that version of the standard (and earlier versions as indicated in the pricing table below).
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SYCL Projects cumulative growth

147

94

63
45

28
2114

863

Projects - SYCL.tech

179

https://www.sycl.tech/projects/
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SYCL user and developer Phenomenal Growth

A few open-source SYCL implementations/prototypes on GitHub 

SYCLCon 2022 SYCLCon 2023

SYCLcon 

2022-2023
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500x growth over 8 years

500X growth 

over 8 years
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SYCL is mainstream

Open Standards and Open Source implementations, 

community driven

Open cross-company collaboration

Co-design for all forms of extreme heterogeneity

Open Source without a community is useless
Companies can play in the Khronos ecosystem w/o revealing IP

Focus on ease of portability support, capable of many 

backends, and demonstrated to support many platforms
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Agenda
Amazing Growth

Highlights of last 12 months

Ecosystem and future growth Directions
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SYCL 2020 V7 highlights (Editor’s corner)
Ronan Keryell, AMD

Usual 6-month maintenance release, 

many clarifications, no new feature.

- clarify buffer creation with nullptr;

- align more "concurrent" wording with ISO C++;

- precise that work-items provide weakly parallel forward progress

guarantee;

- import forward progress definition from ISO C++ and clarify various

aspects on atomicity and synchronization;

- C++17 replaced by just the C++ core language;

- fix description of max_work_item_sizes and clarify relationship to

kernel dimensionality;

- clarify "group" meaning in algorithm descriptions;

- improve readability of group barrier description;

- mention kernel_handler in kernel function definition;

- relax requirement on backend traits being available;

- clarify the "reducer" member types and constants;

- clarify native_specialization_constant when empty;

- allow "empty" shared_ptr for buffer construction;

- add static constexpr ̀ dimensions` member to all range/id-like types;

- clarify blocking behavior of `queue::submit;

- clarifications to device copyable;

- clarify USM allocation of zero size coherent with std::malloc;

- clarify sycl::atomic_ref;

- clarify queue profiling behavior when unsupported;

- clarify the wording for the use of property::queue::in_order;

- reword guarantee about host-to-device fence synchronization;

- add single source single compiler pass (SSCP) to the glossary;

- add half to sycl::plus and sycl::multiplies and fix trait use;

- clarify any_device_has / all_devices_have;

- clarify that objects in global, local, or private address space can

also be accessed via the generic address space;

- disallow ++ and -- for sycl::vec<bool>;

- no assignment for read-only accessors;

- clarifications to sub-group;

- clarify is_group and bool_constant alias relations;

- clarify out-of-bounds behavior for group_broadcast.

Plus many various changes...
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SYCL Work in Progress
Open Standard for Single Source C++ Parallel Heterogeneous 

Programming
Processor-In-Memory extensions (SYCL-Extension-Document/proposed at master · SAITPublic/SYCL-Extension-Document 

(github.com))

Integrate mdspan (OpenSYCL/extensions.md at feature/pointer-future · OpenSYCL/OpenSYCL (github.com))

Generalized dimensions (triSYCL/generalized_dimension.cpp at master · triSYCL/triSYCL (github.com))

oneAPI numba-dppy(Heterogeneous Programming Using Data Parallel Extension for Numba*... (intel.com))

User-driven kernel fusion([SYCL][Doc] Add kernel fusion extension proposal by victor-eds · Pull Request #7098 · intel/llvm 

(github.com))

Clarify address spacing rules(Improved address space inference for SYCL programs - YouTube)

SYCL design philosophy (SYCL Design Philosophy v0.1 by ProGTX · Pull Request #136 · codeplaysoftware/standards-proposals 

(github.com))

USM-buffer interop(ComputeCpp Extensions - Guides - ComputeCpp™ Community Edition - Products - Codeplay Developer

https://github.com/OpenSYCL/OpenSYCL/blob/develop/doc/buffer-usm-interop.md

https://github.com/KhronosGroup/SYCL-Docs/issues/391))

Host task interop([SYCL][DOC] Improved host task synchronization extension by npmiller · Pull Request #7076 · intel/llvm (github.com), 

https://github.com/OpenSYCL/OpenSYCL/blob/develop/doc/enqueue-custom-operation.md)

Memory model, forward Progress, and Context

https://github.com/SAITPublic/SYCL-Extension-Document/tree/master/proposed
https://github.com/SAITPublic/SYCL-Extension-Document/tree/master/proposed
https://github.com/OpenSYCL/OpenSYCL/blob/feature/pointer-future/doc/extensions.md#hipsycl_ext_pointer_future
https://github.com/triSYCL/triSYCL/blob/master/tests/parallel_for/generalized_dimension.cpp
https://www.intel.com/content/www/us/en/developer/tools/oneapi/training/heterogeneous-numba-data-parallel-python-ai-hpc.html#gs.ujdasi
https://github.com/intel/llvm/pull/7098
https://github.com/intel/llvm/pull/7098
https://www.youtube.com/watch?v=sMBWP6IKnjE
https://github.com/codeplaysoftware/standards-proposals/pull/136/files
https://github.com/codeplaysoftware/standards-proposals/pull/136/files
https://developer.codeplay.com/products/computecpp/ce/2.11.0/guides/computecpp-extensions#usm-buffer-interop
https://github.com/OpenSYCL/OpenSYCL/blob/develop/doc/buffer-usm-interop.md
https://github.com/KhronosGroup/SYCL-Docs/issues/391
https://github.com/intel/llvm/pull/7076
https://github.com/OpenSYCL/OpenSYCL/blob/develop/doc/enqueue-custom-operation.md
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Ecosystem: A few SYCL Projects  

https://github.com/KhronosGroup/SYCL-CTS
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SYCL on Compiler Explorer (CPU execution)

https://godbolt.org/z/zexnnr4ne

“Compiler explorer is more fun 

than work”, Chris Gearing, 

Mobileye

https://godbolt.org/z/zexnnr4ne
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SYCL IR on Compiler Explorer https://godbolt.org/z/jdhKr7e5r

https://godbolt.org/z/jdhKr7e5r
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RISC-V

https://riscv.org/

Alan Chia - Lego Color Bricks CC BY-SA 2.0

https://www.flickr.com/people/13403905@N03
https://www.flickr.com/photos/13403905@N03/2080281038/
https://creativecommons.org/licenses/by-sa/2.0
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SYCLOPS: SYCL RISC-V Datacenter Horizon Projects
https://www.syclops.org/

https://www.syclops.org/
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AERO: SYCL RISC-V Cloud Computing Horizon Project

https://aero-project.eu/
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Parallel Industry Initiatives

2011

OpenCL 1.2
OpenCL C Kernel 

Language

OpenCL 2.1 
SPIR-V in Core

2015

OpenCL 2.2 

2017 2020 202X

SYCL 1.2
C++11 Single source 

programming 

SYCL 1.2.1
C++11 Single source 

programming 

SYCL 2020
C++17 Single source 

programming
Many backend options 

SYCL 202X
C++20 Single source 

programming
Many backend options 

C++11 C++14 C++17 C++20

OpenCL 3.0

C++23
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SYCL Implementations in Development (2023/04/18)

Source Code

DPC++
Uses LLVM/Clang
Part of oneAPI

ComputeCpp
Multiple
Backends

hipSYCL
Multiple Backends

Any CPU
Any CPU

Intel CPUs

Intel GPUs

Intel FPGAs

Intel CPUs

Intel GPUs

Intel FPGAs

AMD GPUs
(depends on driver stack)

Arm Mali

IMG PowerVR

Renesas R-Car

NVIDIA GPUs

AMD GPUs

Any CPU

SYCL enables Khronos to influence 

ISO C++ to (eventually) support 

heterogeneous compute

SYCL, OpenCL and SPIR-V, as open industry 

standards, enable flexible integration and 

deployment of multiple acceleration technologies

Level Zero

Intel GPUs

NVIDIA

GPUs

Level Zero

Intel GPUs

AMD GPUs

New, not 

experimental 

anymore, and 

works on 

Ponte 

Vecchio
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Multiple Backends in Development
SYCL on even more low-level frameworks.

For more information: http://sycl.tech

SYCL Experimental Development (2023/04/18)

Source Code

triSYCL
Open source 

test bed

XILINX FPGAs

POCL 
(open-source OpenCL 
supporting CPUs and 

NVIDIA GPUs and more)

Any CPU

SYCL enables Khronos to influence 

ISO C++ to (eventually) support 

heterogeneous compute

SYCL, OpenCL and SPIR-V, as open industry 

standards, enable flexible integration and 

deployment of multiple acceleration technologies

VEO

Intel  CPUs

NEC VEs

neoSYCL
SX-AURORA 
TSUBASA

TBB

Any CPU

Samsung 

PIMS

XILINX Versal 

ACAP LLVM IR

FPGA LLVM IR 

HLS

MLIR

Inteon 

Poligeist 

SYCL 

MLIR

Huawei 

Bisheng C++
Celerity 

SYCL

MPIVulkan

Sylkan

Nvidia 

HPC 

SDK

MotorSYCL

TVM/AKG

Ascend AI Chipsets

PIM SDK

Samsung PIM-HBM2

PIM emulator

New

http://sycl.tech/
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Starting from scratch

SYCL is the best place to start: open, future-proof, no lock-in, easy to learn

Starting from C++

Easy to add SYCL to existing C++ software

Starting from CUDA

Easy to port from CUDA to SYCL: keep performance on GPUs

Starting from another language

SPIR-V standard enables not just SYCL, but also new languages

Building Performance-Portable Software
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SYCL News, Ecosystem, Research 2023/04/18 

Working Group Members New

New

NewNew
New



Special Interest Groups (SIGs)

Language AI Math Hardware

oneDNN

oneDAL
oneMKL Level ZerooneDPL

SIGs

Open Specification

Working Groups

Open Source 

Implementations

oneDNN

oneDAL

oneMKL Compute RuntimeoneDPL

DPC++

Special Interest Groups influence the specifications and 

implementations

SYCL (Khronos)

Deep Neural Network operations Math operations Hardware abstraction layerA general programming model

ISO C++



Contribute to the oneAPI Community Forum

• Join and lead SIGs and Working 
Groups

• Lead technical discussions
• Submit proposals for features and 

changes
• Vote on proposals

Drive the future of programming 

for heterogeneous architectures

https://oneapi.io/community

oneapi@codeplay.com

https://oneapi.io/community
mailto:oneapi@codeplay.com
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“this work supports the productivity of 
scientific application developers and users 

through performance portability of 
applications between Aurora and 

Perlmutter.” Enables a broad range 

of software frameworks 

and applications

SYCL Enables Supercomputers

Codeplay works in partnership 

with US National Laboratories 

to enable SYCL on exascale 

supercomputers
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More workloads need to be SYCL-ready
We have made great inroads with GROMACS, LAMMPS, NWChem workloads. 

But we need more!
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Starting with US National Labs

Across Europe, Asia are many Petascale and pre-exascale systems 

• With many variety of CPUs GPUs FPGAs, custom devices

• Often with interconnected usage agreements 

• Europe EPI: hipSYCL in Leonardo, Lumi and Karolina

SYCL as a universal programming model 

for HPC

3 Pre-exasacale
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SYCL Machine Learning
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Khronos Safety Critical Standards Evolution

OpenGL ES 1.0 - 2003
Fixed function graphics

OpenGL ES 2.0 - 2007
Programmable Shaders

OpenGL SC 1.0 - 2005
Fixed function graphics 

safety-critical subset

OpenGL SC 2.0 - 2016
Programmable Shaders

Safety-critical subset

Vulkan 1.2 - 2020
Explicit Graphics and Compute 

and Display

Vulkan SC 1.0 - 2022
Explicit Graphics, Compute and 

Display safety-critical subset

SYCL 2020
C++-based heterogeneous 

parallel programming

Khronos has 20 years experience in 

standards for safety-critical markets

Leveraging proven mainstream standards 

with shipping implementations and 

developer tooling and familiarity

A choice of abstraction levels to suit 

different markets and developer needs

OpenVX SC Extension – 2017
Graph-based vision and 

inferencing 

OpenVX 1.3 – 2019
SC Extension integrated into 

core OpenVX specification
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Khronos AUTOSAR Liaison: SYCL Demonstrator

Thank you to AUTOSAR and Intellias
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Programming Models Must Persist but also be high quality and portable with 
conformance tests

SYCL 2020 Launched February 2021

SYCL user and developer Phenomenal Growth

Easy to build SYCL on any device

SYCL is mainstream

Market needs SYCL to Evolve with more workloads 

SYCL thriving community is our most important asset

Future SYCL: Emerging transformative technologies

SYCL can be a part of a standard programming model for all HPC, Embedded 
AI/ML, and Automotive

SYCL is an open standard with multiple company contributions, lots of 
European/Asia projects

Final words
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Enabling Industry Engagement (2023/04/18)

SYCL 

Working

Group

SYCL 

Advisory

Panels

Khronos GitHub
Contribute to SYCL open source 

specs, CTS, tools and ecosystem

Khronos SYCL Forums, Slack Channels, 

Stackoverflow, reddit, and SYCL.tech

Khronos members
https://www.khronos.org/members/

https://www.khronos.org/registry/SYCL/

Invited Experts

https://www.khronos.org/advisors/

Public contributions to Specification, 

Conformance Tests and software
https://github.com/KhronosGroup/SYCL-CTS

https://github.com/KhronosGroup/SYCL-Docs

https://github.com/KhronosGroup/SYCL-Shared

https://github.com/KhronosGroup/SYCL-Registry

https://github.com/KhronosGroup/SyclParallelSTL

https://github.com/intel/llvm

Open to all!
https://community.khronos.org/www.khr.io/slack

https://app.slack.com/client/TDMDFS87M/CE9UX4CHG

https://community.khronos.org/c/sycl/

https://stackoverflow.com/questions/tagged/sycl

https://www.reddit.com/r/sycl

https://github.com/codeplaysoftware/syclacademy

https://sycl.tech/

• Advisory Panel 

Chaired by Tom 

Deakin of U of Bristol

- Apr 25, 2023 4pm 

UK

• Regular meetings to 

give feedback on 

roadmap and draft 

specifications

• SYCL working group values industry feedback

- https://community.khronos.org/c/sycl

- https://sycl.tech

• SYCL Academy

- https://github.com/codeplaysoftware/syclacademy

• SYCL FAQ

- https://www.khronos.org/blog/sycl-2020-what-do-you-need-to-know

• SYCL CTS

- https://github.com/KhronosGroup/SYCL-CTS

-

https://www.khronos.org/members/
https://www.khronos.org/registry/SYCL/
https://www.khronos.org/advisors/
https://github.com/KhronosGroup/SYCL-CTS
https://github.com/KhronosGroup/SYCL-Docs
https://github.com/KhronosGroup/SYCL-Shared
https://github.com/KhronosGroup/SYCL-Registry
https://github.com/KhronosGroup/SyclParallelSTL
https://github.com/intel/llvm
https://community.khronos.org/
http://www.khr.io/slack
https://app.slack.com/client/TDMDFS87M/CE9UX4CHG
https://community.khronos.org/c/sycl/
https://stackoverflow.com/questions/tagged/sycl
https://www.reddit.com/r/sycl
https://github.com/codeplaysoftware/syclacademy
https://sycl.tech/
https://community.khronos.org/c/sycl/
https://sycl.tech/
https://github.com/codeplaysoftware/syclacademy
https://www.khronos.org/blog/sycl-2020-what-do-you-need-to-know
https://github.com/KhronosGroup/SYCL-CTS
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Enjoy the Conference
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