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What to expect from the talk

▶ In a nutshell

▶ API accepting Kokkos Views

▶ API accepting Kokkos iterators

▶ Using custom unary or binary functors

▶ Short examples

▶ Quiz: compiles? runs?

▶ Outlook: optimizations, tweaks, Kokkos ”ranges”
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In a nutshell

Kokkos implementation of a (large, eventually growing) selection of std algorithms
accepting Kokkos rank-1 Views or iterators.

▶ Header: Kokkos StdAlgorithms.hpp

▶ Inside the Kokkos::Experimental

▶ v3.6: introduced API accepting execution policy instance

▶ v4.2: extended API for team-level support

▶ Documentation is available in the Kokkos wiki:
https://github.com/kokkos/kokkos/wiki

https://github.com/kokkos/kokkos/wiki
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Categories mirror the C++ standard
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Raise-your-hand survey

▶ How many of you already use them?

▶ How many of you would like to use them, but...?
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Survey

https://docs.google.com/spreadsheets/d/

1v0olOy0tOya9M3QySpSRrMCkmZtzspLGxTjn_nGQWZc/edit?usp=sharing

https://docs.google.com/spreadsheets/d/1v0olOy0tOya9M3QySpSRrMCkmZtzspLGxTjn_nGQWZc/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1v0olOy0tOya9M3QySpSRrMCkmZtzspLGxTjn_nGQWZc/edit?usp=sharing
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API accepting Views: Details (1/2)

API
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API accepting Kokkos Views

▶ space: exec space instance

▶ teamHandle: handle given inside a parallel region when using a TeamPolicy

▶ label: passed to the implementation kernels for debugging
For overload on line 2, defaults to “Kokkos::algo name view api default”

▶ view(s): rank-1, LayoutLeft, LayoutRight, LayoutStride;
must be accessible from space or from the space associated with teamHandle

▶ extra: parameters that are specific to the algorithm
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API accepting Iterators

▶ space, teamHandle, extra: same as before
▶ iterators:

▶ must be random access iterators
▶ preferably use Kokkos::Experimental::begin,end,cbegin,cend (coming up)
▶ must be accessible from space or from the exec space of teamHandle
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Kokkos random-access iterators

Kokkos::Experimental::{begin, cbegin, end, cend}

Declaration:
template <class DataType , class ... Properties >

KOKKOS_INLINE_FUNCTION

auto begin(const Kokkos ::View <DataType , Properties ...>& view);

▶ view: must be rank-1 with LayoutLeft, LayoutRight, or LayoutStride.

▶ Dereferencing iterators must be done in an execution space where ‘view‘ is
accessible.

Kokkos::Experimental::distance(first, last);

Kokkos::Experimental::iter swap(it1, it2);
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General considerations

▶ Kokkos API accepts both random access iterators and Views directly. This is
similar to C++ algorithms operating on ranges (C++20).

▶ The Kokkos algorithms semantically ”correspond” to the C++ std algorithms
using std::execution::parallel unsequenced policy

▶ Implemented in terms of Kokkos parallel {for, reduce, scan}.

▶ Debug mode enables several checks, e.g.: whether iterators identify a valid range,
the execution space accessibility, etc., and error messages printed.

▶ Currently, algorithms fence directly the execution space instance or call the team
barrier for the team handle. This kinds of contradicts the Kokkos semantics and
discussions are ongoing to fix this to make them potentially non-blocking.
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Basic Example
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Example with custom functor for comparison
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Team-level example: replace if for each row in a rank-2 View
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Team-level example: replace if for each row in a rank-2 View
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Quiz 1/5
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Quiz 1/5
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Quiz 2/5
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Quiz 2/5
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Quiz 3/5
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Quiz 3/5
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Quiz 4/5
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Quiz 4/5
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Quiz 5/5
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Quiz 5/5
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Outlook

▶ Performance optimizations; keep consistency with C++ standard

▶ Support more algorithms (provide feedback in the survey document please)

▶ Kokkos ”ranges” and interoperability with algorithms

▶ https://github.com/fnrizzi/kokkos-tiny-ranges (fork it, contribute!)

▶ Disclaimer: NOT official Kokkos work (yet), WIP but already works

▶ Enabling interoperability with current algorithms API should be relatively smooth

https://github.com/fnrizzi/kokkos-tiny-ranges
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▶ Survey:

▶ https:://kokkos.github.io/kokkos-core-wiki/API/algorithms-index.html

▶ https://github.com/kokkos/kokkos/releases/tag/4.2.00

▶ https://github.com/fnrizzi/kokkos-tiny-ranges

Thank you! Questions?

https:://kokkos.github.io/kokkos-core-wiki/API/algorithms-index.html
https://github.com/kokkos/kokkos/releases/tag/4.2.00
https://github.com/fnrizzi/kokkos-tiny-ranges

