
Implementing 
Differentiation of the 

Kokkos Framework in Clad
GSoC 2024 project by Atell Krasnopolski

Mentors: Vaibhav Thakkar, Vassil Vassilev, Petro Zarytskyi



What is Kokkos

The Kokkos C++ Performance Portability Ecosystem is a production level 
solution for writing modern C++ applications in a hardware-agnostic 
way. It is part of the US Department of Energies Exascale Project – the 
leading effort in the US to prepare the HPC community for the next 
generation of supercomputing platforms
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Kokkos applications

The Kokkos framework is used in several domains including climate 
modelling where gradients are an important part of the simulation 
process. This project aims at teaching Clad to differentiate Kokkos 
entities in a performance-portable way.
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https://kokkos.org/community/applications/


Kokkos basics
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Goals (desired behaviour)

The goal is to implement the differentiation of the Kokkos 
high-performance computing framework including the support of: 

● Kokkos functors, 

● Kokkos lambdas, 

● Kokkos methods such as parallel_for, parallel_reduce and deep_copy, as 
well as the general support for Kokkos::View data structures, 

● Enhance existing benchmarks demonstrating effectiveness of Clad for 
Kokkos
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Progress

forward mode

very limited lambda support in both modes

needs to be merged almost done (forward mode)

basicall
y done 
in the 
forward 
mode

hasn’t been touched yet



Progress
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Almost everything 
from the list of the first 
coding period 
deliverables in the 
project proposal has 
been done 
successfully.

Other things I’ve made in the 
meantime
● std::arrays (fwd)
● "Introduction to Clang for Clad 

contributors" with Christina
● null statement support (both 

modes)
● operators with side-effects in ifs 

and fors
● primitive lambda support (both 

modes)
● string support (fwd)
● as well as opened & fixed other 

issues related to the main 
project
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Example 1
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Example 2
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Generic approach
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Generic approach
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Generic approach
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Next steps

● Finish the forward mode goals
● Start working on the reverse mode implementations and fix 

potential blocker issues, as this is where Clad can shine for Kokkos
● Develop extensive lambda support and continue working on other 

issues assigned to me in the meantime
● Possibly try to make the produced code more readable or easily 

copyable, if there’s some time left
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