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1 // at the end of the timestep...
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5 this->AtSync();
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o}

m Checkpointing
m Todisk: CkStartCheckpoint(...)

® In memory (to partner node): CkStartMemCheckpoint(...)
m Must be done synchronously

m Both of these were key features we wanted to test in AMT runtimes,
both were done essentially on the first day of coding

Both of these require only serialization on the user side J
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V4 74
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)8
8
entry void do_stuff_2() {
when receive_data(int partner,
int n_send, double* other_data)
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most cases, but...
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impractical
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m Kokkos is a performance portability )
. . . 1 template <typename Device>
layer aimed primarily at on-node , [T |

parallelism 3 const Kokkos::View<Device>% A, B;
4 double result;
m handles memory layout and loop .
structure to produce optimized 6 ddot(
kernels on multiple devices 7 const Kokkos::View<Device>& A_in,
8 const Kokkos::View<Device>& B_in

9

m Application developer implements ) : A(A_in), B(B_in), result(0)

generic code, Kokkos library o {1}
. . ) 11
implements device-specific 12 inline void operator() (int i) {
specializations 13 result += A(i) * B(i);
14 }
15 };
16
17 void do_stuff() {
IV S 74
19 Kokkos: :parallel_for(
20 num_items,
21 ddot<Kokkos: :Cuda>(vl, v2)
2 );
23 F
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m Kokkos is a performance portability
layer aimed primarily at on-node ,
parallelism 3

m handles memory layout and loop :
structure to produce optimized 6
kernels on multiple devices 7

8
9

m Application developer implements

generic code, Kokkos library 10
. . ) 11
implements device-specific B
specializations 13

m MiniAero was originally writtenin

“MPI+Kokkos” 1

17

m What happens when you need to 18
write templated code that uses 19
Kokkos? 0

m Explicitly listing all specializations 2
can get out of hand quickly. For 3
May 7, 2015 instance...

1 template <typename Device>

struct ddot {
const Kokkos::View<Device>& A, B;
double result;

ddot (
const Kokkos::View<Device>% A_in,
const Kokkos::View<Device>& B_in
) : A(A_in), B(B_in), result(0)
{2

inline void operator() (int i) {
result += A(i) * B(i);

8

void do_stuff() {

k.. %/

Kokkos: :parallel_for(
num_items,
ddot<Kokkos: :Cuda>(vl, v2)

g
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size_t size = get_size(data, Is this ideal? recv_done();
double* data = extract_data( )
this->thisProxy[dst].recv_it] Obwously not J
this->thisIndex, size, data ,oid do_stuff() {
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send_it(dest, my_data_1_);
setup_recv(src, my_data_1_);
do_recv(src);

}

when do_recv_done() serial {
finish_recv(src, my_data_1_);

13



. . . Sandia
Template specialization: our workaround Q=

m Pattern: templated setup, non-templated entry method, templated cleanup
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class CommStuffDoer : array [1D] CommStuffDoer {
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Kokkos: :View<Device,double*,3> my_data_1_; entry void do_recv_done();
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VA 4 when recv_it[src](int s, int size,

std: :vector<double*> I . . . ~ta[size]) serial {
template <typename vie IS this typical of the effort required to | vutferslsrcl, data,
void send_it(int dst, " make templated code work with an | °Z{double));

size_t size = get_si 2@s

doublex data = extrz  asynchronous many-task runtime
this->thisProxy [dst]

this->thisIndex, s SVStem (AMT RTS)? tuff () {
}
template <typename Vie Maybe
void setup_recv(int Src, vicwiw wuve, o e /*...%/, dest = /*...%/;
recv_buffers_[src] = send_it(dest, my_data_1_);
get_buffer(data, src); setup_recv(src, my_data_1_);
do_recv(src);
template <typename ViewT> }
void finish_recv(int src, ViewT& data) { when do_recv_done() serial {
insert_data(data, recv_buffers_[src], src); finish_recv(src, my_data_1_);
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Kokkos: :View<Device,double*,3> my_data_1_; entry void do_recv_done();
Kokkos: :View<Device,int*,3,5> my_data_2_; entry [local] void do_recv(int src) {
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In short, mixing entry method calls and regular method calls without using
naming conventions makes it difficult to write self-documenting code J
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