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Lecture 18

How to compile HPX using networking
Receiving topology information



Improving sending data



Exchanging boundary data
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In the previous example we exchanged the whole left and
right partition to update the temperatures of the partition in
the middle. However, we only need one value of the
neighboring partitions to update the temperature for x,

and Xxg.



Updating the partition |

partition_data(partition_data & base,
std::size_t min_index)
data_(base.data_.data()+min_index, 1,
buffer_type::reference),
size_ (base.size()),
min_index_(min_index)

HPX_ASSERT (min_index < base.size());
& operator [](std::size_t idx) {
data_[index (idx)]; }

operator [](std::size_t idx) {
data_[index(idx)]; %



Updating the partition |l

private:
std::size_t index(std::size_t idx)
{

HPX_ASSERT (idx >= min_index_ && idx < size_);
idx - min_index_;

Now, we have to make use of sending smaller partitions to
the node containing the middle partitions. We will use the
previously introduced partition type.



Updating the partition server
partition_data get_data(partition_type t)

{
(t)

left_partition:
partition_data(data_, data_.size()-1);

middle_partition:

’

right_partition:
partition_data(data_, 0);

HPX_ASSERT (false);

’

data_;



Improve the computation of the middle
partition

We only need the left and right partition to compute the
updated temperature x, and xg, but we can compute the
temperature for x; without having the partitions Thus, we
could update the values in the mid of the partition, while
waiting to receive the partitions.



Update the stepper: Compute local

hpx::shared_future<partition_data> middle_data =
middle.get_data(partition_server::middle_partition);

hpx::future<partition_data> next_middle =
middle_data.then (
unwrapping (
[middle] (partition_data & m) -> partition_data
{
HPX_UNUSED (middle) ;

std::size_t size = m.size();
partition_data next(size);
(std::size_ t 1 = 1; i != size-1; ++1i)
next[i] = heat(m[i-1], m[i], m[i+1]);
next;

)



Update the stepper: Compute the boundary
values

dataflow(
hpx::launch::async,
unwrapping (
[left, middle, right] (partition_data next,

partition_data & 1,
partition_data & m,
partition_data & r) -> partition
{

HPX_UNUSED (left);
HPX_UNUSED (right) ;

std::size_t size = m.size();

next [0] = heat(l[size-1], m[0], m[1]);

next [size-1] = heat(ml[size-2],
m[size-1], r[0]);



Update the stepper: Compute the boundary
values

partition(middle.get_id (), next);

b,
std::move (next_middle),
left.get_data(
partition_server::left_partition),
middle_data,
right.get_data(
partition_server::right_partition)
)



Scaling results



Configuration file

LD_LIBRARY_PATH
=$L.D_LIBRARY PATH:
/home/pdiehl/Compile/hpx-1.3.0/build/1lib

module load gcc/8.2.0 boost/1.69.0-gcc8.2.0-release
mpi/openmpi-x86_64

srun 1d_stencil_7 --nx=1000000 --np=10

sbatch -N 1,2,3,4,5 stencil.sbatch



Distributed scaling
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Summary



Summary

Running distributed HPX applications
Using the slurm environment and modules on clusters
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