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An Implementation of C++ Task Mapping Library
and Evaluation on Heterogeneous Environments

TAKEO YAMASAKI, T Daisuke MIYAMOTO?2
and MasayA NAKAYAMA {2

Modern computing architectures are increasingly parallel distributed. This trend is driven
by multi-core processors, grid, cluster and cloud-computing. These systems are complicated
because of their scale, heterogeneous structures, and asymmetric architectures. Therefore,
more productive paradigm that assists development of parallel distributed processing appli-
cations is required and has been considered. In this paper we pay attention to task mapping
paradigm, and design C++ parallel distributed programing library, TPDPL (Template Pa-
rallel Distributed Processing Library), and develop PE (Processing Element) Containers and
task mapping algorithms. Finally we report the performance evaluation of them on T2K
open supercomputer and private cluster computer and cloud computer and we confirm the
performance of TPDPL task mapping system.
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1 int add(int a, int b){ return a+b; }
2 void test(){
3 // thread_pe 4000000
pe-vector<thread_pe> pevec(4);
join_set js;
for(int i=0; i<4; i++){

js += pevecli].talloc(add, 1, i);

js.join_all();
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1 void test(){

2 // thread_pe 00 00

3 thread_pp tpp;

4 tpp.full_assign();

5 // mpipe 0000

6 mpi_pp mpp;

7 mpp.full_assign();

8 // tep-pe 0000

9  tcp-pp spp;

10 spp.assign(64);

1 }

12 void mpi_pe_slave(){

13 //MPIOOOD0 000000

14 mpi_pe_singleton::start_server();

15 while(mpi_pe_singleton::is_server_working()){
16 ) Sleep(10);

19 void tcp-pe_slave(){
20 //000000000
21 network_tools::init_sock();

23 int port = 50000;

24 tcp-pe mta("127.0.0.1", port);
25 thread_pp tpp;

26 tpp.full_assign();

27 for(uint32_t i=0; i<4; i++4){

28 mta.talloc(&tcp_pe_singleton::set_pe,

29 (voidx*)&tpp.at(i));

30

31 mta.talloc(set_pes, inst);

32 while(tcp-pe_singleton::is_server_working()){

33 Sleep(10);
}

35 }
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1 void test(){

2 hetero<thread_pp, mpi_pp, tcp_-pp> pec;
3 // thread_pe 000 CPUDODOO

4 pec.get_pec0().full_assign();

5 // mpipe 00000000 CPUDOO
6 pec.get_pecl().full_assing();

7 // tep_pe O 64PE 000

8 pec.get_pec2().assign(64);

9 pec.reflush();

0
1

hetero<thread_pp, mpi_pp, tcp_pp>::iterator
it;

12 for(it=pec.begin(); it!=pec.end(); it++){

13 it.talloc(/* task x/);
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15 pec.join_all();
16 }
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void test(){
thread_pp pec;

reducer<int> ret;

ret += for_even(pec).talloc(load, 1,
10000);

ret.jreduce(); // join & reduce

1
2
3
4
5

~——

reducer<int> ret;
ret += for_clock(pec).talloc(load, 1,
10000);
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11 ret.jreduce();

12 }

13 {

14 reducer<int> ret;

15 ret += for_test(pec).talloc(load, 1, 10000);
16 ret.jreduce();

17

18 }
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1 uint64_t load_int(int64_t start, int64_t end){

2 uint64_t a=0;

3 for(uint32_t i=start; i<=end; i++)

4 for(uint32_t j=0; j<=1000; j-+)

5 a += (uint64-t) (i+j)*(1—j)*(ixj)*(i/j);
6 return a;

7}

8 uint64_t load_double(int64_t start, int64_t end){
9 uint64_t a=0;

10 for(uint32_t i=start; i<=end; i++)

11 for(uint32_t j=0; j<=1000; j++){
12 double ii=(double)i,jj=(double)j;
13 ) a += (/i) (ii—jj) /(i) *(1/ij);
14

15 return a;

16 }
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