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DSL constructing platform for HPC

OsAMU ISHIMURAT!®  YOSHIHIDE YosHIMOTO!!:P)

Abstract: Domain-Specific Language(DSL)is widely used for achieving the programmability and portability
of HPC applications as one of the promising approaches. However, DLS platforms themselves often lack in
portability. It demands much effort for maintainers to port and optimizes them to other platforms. To solve
this issue, we developed Aspect-oriented programming based DSL constructing platform. On our platform,
to increase re-usability, each layer of HPC systems and structure of runtime for them are modularized as
aspects. To improve our platform’s performance, an easily-controllable memory structure from the aspects
is essential. In this study, we proposed a new memory structure and management method and evaluated it.

Keywords: domain specific language, aspect-oriented programming, high performance computing
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2. Aspect Oriented Programming
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Fig. 1 Abstruct of platform structure
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tjp->proceed() ;
MPI_Finalize();

advice su_target_initialize() around () {
tjp->proceed() ;
MPI_Barrier (MPI_COMM_WORLD) ;

}

advice su_target_main() around () {

flag_dryrun = true;
updateBlockDistribution () ;
tjp->proceed() ;

MPI_Barrier (MPI_COMM_WORLD) ;

Jx.o 0%/
by

gooboob 1 ggoobbboooobbbooooo
oo0O0o MPIODOO

aspect SUAspect

{

public:

pointcut su_main(int argc, charx* argv) =
— execution("int main(...)") && args(argc,
— argv);

pointcut su_target_initialize() =

— call("void %::Initialize(...)" &&

— derived("sugoi::SU_Target"));
pointcut su_target_main() =

— call("void %::Main(...)" &&

— derived("sugoi::SU_Target"));

pointcut su_target_finalize() =

— call("void %::Finalize(...)" &&
— derived("sugoi::SU_Target"));
/o0 0ox/

bi

aspect SUAspect_MPI
{
/x..0..%/

/. .MPIDOOOOOO..«/

: public SUAspect

protected:
advice su_main(argc, argv) around (int argc,
— charx* argv) {

layer_level = SUAspect::current_layer_num;

SUAspect::current_layer_ numt+;

(© 2021 Information Processing Society of Japan

#include "DEBUG.hpp"
#include <sugoi.hpp>
#include <sugoi_stencil.hpp>

using namespace std;

class My Target2D
— sugoi::stencil::SU_Target_Grid2D<double,

— 4> {

ENV env;

int counter;

const double alpah = 1.0 / 5;
const double beta = 1.0 / 5;

public:
void Initialize(int argc, charxx argv)

— override {

env.set_page_param(256) ;
env.set_env_param() ;

env.set_base_param (AddrT (128, 128));

env.oa_gen = [] (AddrT) { return 0.0f; };

env.init_gen = [] (AddrT addr) {

auto& a = std::get<0>(addr), & b =

— std::get<l>(addr);

return (double)sin(pi * (a + b) / 256);
}i

env.generate () ;
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void Main () override {
for (int ¢ = 0; c < 10000; ) ¢{
for (auto el : env.get_blocks()) {
Kernel (xel);

}

if (!env.refresh()) c++;

void Kernel (BLK& blk) {
for (int64_t i = 0; i < BLK::SIZE_X; i++) {
for (int64_t j = 0; J < BLK::SIZE_Y;
—  J++) |
blk[1i][j] = alpah % blk[i][j] + beta =*
— (blk[i - 1]1[J] + blk[i + 1]1[]J] +
— Dblk[i - 1][3j] + blk[i + 1][31);

void Finalize () override {

env.pretty_print ();

oooOo0O0O0 2000000000000 DSLOOCOO
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using AddrE = int64_t;

using AddrT = std::tuple<AddrE, AddrE>;
using BaseBLK = SU_EnvBlock_Grid_N<T, AddrT,
— AddrESeed>;

class SUEB_Grid_ 2D_Root final :
{
public:
SUEB_Grid_2D_Root ()
: SU_EnvBlock_Grid<T, AddrT> () {
/*.. 0.0/

public BaseBLK

bi
class SUEB_Grid_2D_Joint final : public
— BaseBLK, public
<« SU_EnvBlock_Grid_FilledRect<T, AddrT>
{
public:
SUEB_Grid_2D_Joint (const AddrT ga_s, const
— AddrT ga_e)
: SU_EnvBlock_Grid<T, AddrT> (ga_s,
— ga_e),
— SU_EnvBlock_Grid_FilledRect<T,
— AddrT> () {
/x.o.0 0/

class SUEB_Grid 2D_Data final : public
— BaseBLK, public
— SU_EnvBlock_Grid_FilledRect<T, AddrT>,

< public SU_EnvBlock_Data<T, AddrT>
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public: 0oo00ooooooooooooooonOo AMRO
SUEB_Grid_2D_Data (const AddrT ga_s, const goood
— AddrT ga_e, std::vector<std: :vector<sy O0O0O0OO0O0OOORootD DataD DO ODOOOOOOO
= MemPage<T>«>> buffer, bool isNeedCopy 0000000 Arith D Ref 0 OuterArea 0000000
— = false, bool isVirtual = false)

gooooooboooooboooooooooboooo
00000000 JeintOO0O0OO0OO00O0O0O0ODODOOO

: SU_EnvBlock_Grid<T, AddrT>(ga_s,

— ga_e),

< SU_EnvBlock_Grid_FilledRect<T, oo0200000000

< AddrT>(), SU_EnvBlock_Data<T, 10000AMRODOOODODOOODODODOOO

— AddrT>(buffer, isNeedCopy) ({ godddoooooooooboboboboobooooooad

L 00000000000000000000000000
. : gddddoooooooooo

200 0000000000000 DOO0O0bOO00bDOOO

class SUEB_Grid_2D_Arith final : public OO000000000000000 JointOOOOOOO
<+ BaseBLK, public SU_EnvBlock_Arithmetic<T, 0o0obo0ooooboooooboobooboobooooa
— AddrT> 0do00ooooooooooO JontO0O0oooOOoononO

{ 00000000000000000000000000
blic:

pubtte 000000000 Jint00000000000000

00000000000000000000000000

SUEB_Grid_2D_Arith (std::function<T (AddrT) >

— func
. SU)_Eanlock_Grid<T, AddrT> (), 000000kdO0O BarnessHut OO0 00O O0O0O0OO0O
»  SU_EnvBlock_Arithmetic<T, 000 40000000000000000000000
< AddrT>(func) { 00000000000000000000000000
[t 0000000000 Joit OOOOOOOOOOOOO
};} 00000000000000000 JoitOOOOOO
00000000000000000000000000
class SUEB_Grid_2D_Ref final : public BaseBLK, 00oooo0ooooooooooooooooooog
» public SU_EnvBlock_Reference<T, AddrT> 0000000000000 0000000000000
{ 00000000000000000000000000
public: 0000000000000000000000 4000
SUEB_Grid_2D_Ref (std::function<AddrT (AddrTJ .
. 005000 Joint 0000000000000 00O0O
. fano) oooooO

: SU_EnvBlock_Grid<T, AddrT> (),

— SU_EnvBlock_Reference<T,

SUEB_Grid_2D_Root

< AddrT> (func) {

/x..0..%/
} SUEB_Grid_2D_loint SUEB_Grid_2D_loint
}i
000000 3:000000000000000000 SUe ez SUEB_Grid_20_Dta
000000000 5000000000000000 : SUEB_Grid_2D_lcint
000000 SUEB_Grid_2D_Deta
e SUEB.Crid2DRoot: 0000000000 DO0
SUEB_Grid_2D_loint
oo0oooo00
SUEB_Grid_2D_Data
e SUEB.Crid 2D Joint : 0000000000000
ooo0oooooooo 05 000000000 2000000000
e SUEB.Grid2D Data: 000000000000 Fig. 5 Env Block Tree Structure

e SUEB_Grid2D_Arith: 0000000000000
cooobooooooOoocooobocoooooooooboo
cooooooooog
e SUEB.Grid2D Ref: 000000000 OOOOO gobooooboooooooboooboooooobooboooo
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