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>""" A Brief Personal Computing History

1988- 1997 1993- 2008

CMIC$ DO ALL VECTOR IF (N .GT. 800) #include snpi.h>
CMIC$1 SHARED(BETA, N,Y, 2) int main(intargg char *arg\]) {
CMIC$2 PRIVATE(l) // Initialize MPI
CDIR$ IVDEP MPI_Init(&argc,&argy);

do 15i=1,n int rank, size;

z(i) = beta *y(i) MPI1_Comm_rank(MPl_COMM_WORLD&rank);
15 continue MPI1_Comm_size(MPI_COMM_WORLDP&size);
endif
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2008 - Present

#include smpi.h>
#include omp.I»
int main(intargg char *arg\]) {
// Initialize MPI
MPI_Init(&argc,&argy);
int rank, size;
MPI_Comm_rank(MPI_COMM_WORLD&rank);
MPI_Comm_size(MPI_COMM_WORLDP&size);
é
#pragmaomp parallel
{
doublelocalasunm= 0.0;
#pragmaomp for
for (int j=0; j< MyLength_; j++) localasumt+= std::abs(from[j);
#pragmaomp critical
asum+=localasum

UnificatkeR and

comp ; _
-Vectori n

-Thread

- Multip@essing

#include <thrustiost_vector.h
#include <thrustlevice vector.h

thrust::device_vecteint> vd(10, 1);
thrust::host_vectatint> vh(10,1);
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Quiz (True or False)

MPI-only has the best parallel performance.
Future parallel applications will not have MPI_Init().
All future programmers will need to write parallel code.

Use of nAmar kup @ragmas, igthe,leasDp e n
Intrusive approach to parallelizing a code.

DRY is not possible across CPUs and GPUs

GPUs are a harbinger of CPU things to come.
Checkpoint/Restart will be sufficient for scalable resilience.
Resilience will be built into algorithms.

MPIl-only and MPI+X can coexist in the same application.

10. Kernels will be different in the future.
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Basic Exascale Concerns: Trends, Manycore

ASt ei n 6lbatrénd eannot

continue, it will stop.
Herbert Stein, chairman of the Council of

Economic Advisers under Nixon and
Ford.

ATrends at risk:

Power.

Single core performance.
Node count.

Memory size & BW.

Concurrency expression in
existing Programming
Models.

Parallel CG Performance 512 Threads
32 Nodes = 2.2GHz AMD 4sockets X 4cores
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Strong Scaling Potential

Edwards: SAND20098196
Trilinos ThreadPool Library v1.1.

One outcome:Greatly increased interest in OpenMP
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Implications

AMPI-Onl y is not suf f|

ANear-to-medium term:
I MPI+[OMP|TBB|Pthreads| CUDA|OCL|MPI]
I Long term, too?

AlLong- term:
I Something hierarchical, global in scope.

AConjecture:

C I

I Data-intensive apps need non-SPDM model.

I Will develop new programming model/env.
I Rest of apps will adopt over time.
I Time span: 20 years.
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What Can we Do Right Now?

AStudy why MPI was successful.
AStudy new parallel landscape.
ATry to cultivate an approach similar to MPI.
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