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Background

 Greater adoption of Kokkos within Sandia and ECP has driven stronger focus 
on performance analysis capabilities

 C++ abstractions of Kokkos, particularly with OpenMP challenge existing tools

 Desire for continuous monitoring of overnight testing/builds



History

 Lightweight performance instrumentation using dynamic tool loading was 
explored in a Sandia LDRD during 2012

 Mechanism to instrument loops in preparation for vectorization analysis 
during Knights Landing exploration

 Initial exploration for Kokkos parallel patterns in 2014

 Profiling of parallel region and data allocations/copying requires no code 
instrumentation based on feedback from users

 Want a single binary to be able to be profiled without recompilation



Kokkos Profiling Overview

void mykernel() {
..

Kokkos::parallel_for (N, KOKKOS_LAMBDA (const int i) {
printf ("Hello from i = %i\n", i);

});

..
}

User Application:

Kokkos::parallel_for (..) {
CALL_PROFILE_HOOK_START

PARALLEL BODY

CALL_PROFILE_HOOK_END
}

Kokkos Runtime:

START_KERNEL_PROFILER
(e.g. START_TIMER)

END_KERNEL_PROFILER
(e.g. END_TIMER)

Profiling Tool:
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Updates in the Profiling Interface
 Added hooks to track allocations performed in 

Kokkos

 Typically the largest consumers of memory 
in an application/HWM

 Want to track NVLINK operations

 Unstructured profiling sections/regions

 Used in Trilinos to provide better insights 
into solver performance

 Documentation



Lightweight Tools in House

 Memory events tracking

 Allocations, copying etc

 Memory high water mark

 Connectors for NVIDIA Profiler and 
Intel VTune

 Prototypes for CrayPAT and 
Allinea MAP

 TAU and HPCToolkit added interfaces 
for ECP



Example Use Cases (Memory)

HPCG Kokkos Data Allocation Profile



Example Use Cases (Kernel Time)

HPCG Kokkos Kernel Timer Profile



Current Work

 Want to expand Kokkos profiling to be useful for continuous integration 
benchmarking

 Feedback from ATDM development teams that this is crucial for cross 
platform perspective 

 Intense focus on parallel kernel performance (natural alignment with 
Kokkos profiling hooks)

 Add historical analysis/trends capability to inform development teams

 Working with LDMS team for broader performance characterization

 KokkosP provides strong application connectivity



Information and Tools

 Available on the Kokkos Github website

 http://github.com/kokkos

 Integration into TAU is already complete, HPCToolkit on-going

 Close connection with Score-P and ExaPAPI ECP projects

 Will soon be able to capture Kokkos events in Score-P tracing operations 
and view in Vampir

 Tools working on KNL, POWER8/9, ARM, Sky Lake and AMD systems
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