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Abstract: Technologies of ultra low power high performance computing (ULPHPC) which aims obtaining high com-
puting performance with reducing power consumption is getting more and more important for attainment of next
generation supercomputers and high performance personal computers and workstations. Moreover, because social re-
quirement of reducing the peak power consumption and consumption energy is strong, the request for technologies of
implementation and operation of low power computers is required. We have researched for attainment of ULPHPC
in the “ULP-HPC : Ultra Low-Power, High Performance Computing via Modeling and Optimization of Next Gener-
ation HPC Technologies” project. In this project, we researched about measurement method of power consumption,
development of power measurement API, and development and application of auto-tuning technologies that use power
information. In this report, we describe the activities and results of our research of ULPHPC.
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API

//marker kernel;

int P_marker();

//send start monitor request;

int P_startMonitor();

//send stop monitor request;

int P_stopMonitor();

//wait for data

int P_waitData();

//receive data

int P_receveData(int sock_fd, struct record* rec);

//store data into database

int P_storeData(struct record* rec);

//half-half benchmark

int P_half_test(int time);

//computing intensive benchmark

int P_compute_test(int time);

//memory access intensive benchmark

int P_memory_test(int time);

//return error imformation

int P_getError();

API

//open database connection

int dbOpen(char* dbName);

//read records by task ID

int dbReadByID(int ID);

//read records by task name

int dbReadByTaskName(char* name);

//qury all the user name in database

int dbGetUser();

//qury all tasks information of user

int dbGetTaskByUser(char* user);

//delete records by task ID

int dbDeleteByID(int ID);

//delete records by task name

int dbDeleteByTaskName(char* taskName);

//delete records by user name

int dbDeleteByUser(char* user);

//close database connection

int dbClose();
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// ( pragma omp parallel for)

// f o r

int main(){

#pragma omp parallel for

for(i=0; i<N; i++){

C[i] = A[i] + B[i];

}

return 0;

}
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3 ABCLibScript

1
CPU Xeon E5-2620 x2 (SandyBridge-E)

DDR3-1333 4GBx8

GPU TeslaK10 x4 (8GPUs)

CentOS 6.2 x86 64, CUDA 5.0 RC
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for(iloop_n=OAT_STARTTUNESIZE;

iloop_n <=OAT_ENDTUNESIZE;iloop_n+=OAT_SAMPDIST){

nstep = iloop_n;

...

= exdesign_t exdes = new_exdesign(2, OAT_EPM_KAPPA);

= for(iloop_idx=0;

iloop_idx <OAT_EPM_MAXSAMP;iloop_idx++){

double atmeter = 0.0;

+ double avtmp = P_getTemp();

= int cand_idx=exdes_osa_atm(exdes,avtmp,&atmeter);

= if (cand_idx >= 2) break;

// enough information obtained

iusw1 = fpos[cand_idx];

// --- power monitoring setup

+ P_initial(); P_start();

t1 = OAT_Wtime();

for(i=0; i<OAT_MAXREPEAT; i++) {

OAT_InstallSelectPhase(

mgn,nx,ny,n,dx,dy,delta,nstep,nout,

calc_coef_a_w_pmobi ,init,model,iusw1);

}

t2 = OAT_Wtime();

t_all2 = (t2 - t1)/(double)OAT_MAXREPEAT;

// --- power monitoring finalizing

+ P_stop();

// --- get power data

+ num = P_recv(&rec);

+ P_recv(&rec);

+ P_close();

if (num == 0) { // failed to get power

...

}

t_all = P_compPower(num, rec);

= update_exdes(exdes,cand_idx ,t_all2,t_all,avtmp);

= iBestSw1 = getbest_exdes(exdes);

assert(iBestSw1 >= 0);

iBestSw1 = fpos[iBestSw1];

= del_exdesign(exdes);

...

}

}
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