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18



HUCAA’13



Sebastian Rinke et al.



Intercommunicator 0



1 2



Local group



1 2 0 5 3 4 Remote group



Kernel Call Usage Scenario CN 0 AC CN 1 Interconnect



AC



CN 2 CN 3 COMM_WORLD



19



HUCAA’13



Sebastian Rinke et al.



AC



Kernel Call Usage Scenario CN 0



AC 0



CN 1 Interconnect CN 2 CN 3 COMM_WORLD (A)



19



HUCAA’13



Sebastian Rinke et al.



AC 1 AC 2



COMM_WORLD (B)



Kernel Call Usage Scenario CN 0



Run kernel AC 0



CN 1 Interconnect CN 2 CN 3 COMM_WORLD (A)



19



HUCAA’13



Sebastian Rinke et al.



AC 1 AC 2



COMM_WORLD (B)



Kernel Call Usage Scenario CN 0



Send data AC 0



CN 1 Interconnect CN 2 CN 3 COMM_WORLD (A)



19



HUCAA’13



Sebastian Rinke et al.



AC 1 AC 2



COMM_WORLD (B)



Kernel Call Usage Scenario CN 0



AC 0



CN 1 Interconnect CN 2 CN 3 COMM_WORLD (A)



19



HUCAA’13



Sebastian Rinke et al.



AC 1 AC 2



COMM_WORLD (B)



Kernel Call Usage Scenario CN 0



Recv data AC 0



CN 1 Interconnect CN 2 CN 3 COMM_WORLD (A)



19



HUCAA’13



Sebastian Rinke et al.



AC 1 AC 2



COMM_WORLD (B)



Kernel Call Usage Scenario CN 0



Run kernel AC 0



CN 1 Interconnect CN 2 CN 3 COMM_WORLD (A)



19



HUCAA’13



Sebastian Rinke et al.



AC 1 AC 2



COMM_WORLD (B)



Kernel Call Code Example void main(int argc, char **argv) { // Spawn AC processes MPI_Comm_spawn(..., comm, &intercomm, ...);



void kernel0(double a, int b, char c) { // Get intercommunicator to parents MPI_Comm_get_parent(&intercomm); // Recv input data from parents MPI_Alltoall(..., intercomm);



// Start ”kernel0” on ACs MPIX_Kernel_call("kernel0", ..., comm, intercomm);



// Do calculations and communicate ... // Send results to parents MPI_Alltoall(..., intercomm);



// Send input data to kernel functions MPI_Alltoall(..., intercomm); } // Do some other calculations ... // Recv results from kernel functions MPI_Alltoall(..., intercomm); }
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Note Compiler may change symbol name of kernel function Avoid name mangling for kernel entry functions C: No issues C++: Declare with extern "C" Fortran: Define with BIND(C) attribute
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Conclusion Network-attached ACs can help to address varying scaling characteristics within the same application Number of CNs and network-attached ACs is independent Distributed memory kernel functions with MPI communication can be offloaded Offloading mechanism based on MPI Comm spawn() MPIX Kernel call*() complements MPI’s spawn ⇒ Reduced kernel startup overhead Currently, work with application developers to integrate offloading
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