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A Task-Farming API on GridRPC and its implementation

HIDEMOTO NAKADA ,tit YOSHIO TANAKA it
SATOSHI MATSUOKA ititt and SATOSHI SEKIGUCHI t

Task-farming means that to compute huge number of tasks for different parameter on large
number of computers. Grid RPC is a kind of middleware on the Grid, that is considered to
be suitable for task-farming, While Grid RPC provides basic functionarity for task-farming,
it lacks high-level features such as scheduling or fault tolerance, due to its design principle,
and burdens application programmer to implement them. In this paper we describe Task-
farming API implemented on the GridRPC API. It is designed to ease the burden and to
support master-worker computation. We also show the implementation of the API and a
sample program which uses the API.
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int grpc_function_handle_init(
grpc_function_handle_t * handle,
char * host_name,
int port,
char * func_name);

(A)

int grpc_call(
grpc_function_handle_t * handle,

(B)

int grpc_call_async(
grpc_function_handle_t * handle,

o (©)

int grpc_wait(int sessionID);
D

int grpc_wait_all();
int grpc_wait_or(int * idPtr);

(E)

int grpc_call_arg_stack_async(
grpc_function_handle_t * handle,
grpc_arg_stack * stack

(F)

int grpc_arg_stack_push_arg(
grpc_arg_stack * stack,
void * data

);

void * grpc_arg_stack_pop_arg (
grpc_arg_stack * stack

);
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/* 0000000000 %/
for (i = 0; i < NUM_HOSTS; i++)
grpc_function_handle_init(&handles[i], hosts[il,
port, "pi/pi_trial");

/+ 0000000000000 =/
for (i = 0; i < NUM_HOSTS; i++)
ids[i] = grpc_call_async(&handles[il, i,
times, &count[il);

/* 00000000000000C0000 =/
while (1) {
int i = 0, id, code;

code = grpc_wait_any(&id);
if (code == GRPC_OK && id == GRPC_0K)
break; /¥ 00 %/

if (code == GRPC_ERROR)
continue;

for (i = 0; i < NUM_HOSTS; i++) /* FIND HOST */
if (ids[i] == id) break;

sum += count[il;
done += times;

if (done >= whole_times)
continue;
ids[i] = grpc_call_async(&handles[i], i,
times, &count[i]);
}

/+* 000000000 %/
for (i = 0; i < NUM_HOSTS; i++)
grpc_function_handle_destruct(&handles[i]);

/+ 0000000 */
pi = 4.0 * ( sum / ((double) domne));
printf ("PI = %f\n", pi);
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size_array[i], ptr_array[i], sorted_arrayl[il],

int size_array[200];
void *ptr_array[200];
void *sorted_array[200];

/+ 000000000 =/
size_array[0] = sizel;
ptr_array[0] = ptri;
sorted_array[0] = sortedl;

/* request farming D00 OO0 */
status_array =
netsl_farm("i=0,199","igsort",
ns_int_array(size_array,"$i"),
ns_ptr_array(ptr_array,"$i"),
ns_ptr_array(sorted_array,"$i"));
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int ng_group_init(
ng_group_t
char
char

group,
grpc_config_file,
machine_file,
char function_name,
ng_group_arg_cleanup_f arg_cleanup,
ng_group_result_consume_f result_consume

*
*
*
*

int ng_group_set_property(

ng_group_t * group,
int key,
void * val

)s

int ng_group_fin(
ng_group_t * group
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int ng_group_call(
ng_group_t * group,
void * user_data,

int ng_group_call_arg_stack(
ng_group_t * group,
void * user_data,
grpc_arg_stack * args

int ng_group_wait_done (
ng_group_t * group

05 000000000 APIOOOO 2

typedef void (* ng_group_arg_cleanup_f) (
grpc_arg_stack * args,
int serial,
void * user_data

typedef void (* ng_group_result_consume_f) (
grpc_arg_stack * args,

int serial,
void * user_data,
int session_id

);
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0 650

#incTude ™ng_group.h™

long trial;
long in;
long count;

/% consume 00 OO0O0 %/
void consume(grpc_arg_stack * stack,

){

}

int serial,
void * user_data,
int session_id

int error_code = grpc_get_error(session_id);
printf ("consuming ... \n");
if (error_code !'= GRPCERR_NOERROR){

fprintf (stderr, "%s\n",
grpc_error_string(error_code));
trial -= count;

} else {

in += *((long *)user_data);
free(user_data);

/* 000 00000 =/
int main(int argc, char * argv[]){
ng_group_t group;

long no_of_trials;
int div;
int counter = 0;

no_of_trials = atol(argv[3]);

div = atoi(argv[4]);
count = no_of_trials / div;

/¥ 0000000 %/

if (ng_group_init(&group, argv[1], argv[2],

"pi/pi_trial",
NULL, consume) '= GRPC_OK){
fprintf(stderr, "failed to group init\n");
exit(2);

/¥ 000000000000 =%/
{

}

int use_arg_stack = 0;

int auto_reinvoke = 1;

ng_group_set_property (&group,
NG_GROUP_USE_ARG_STACK,
%use_arg_stack);

ng_group_set_property (&group,
NG_GROUP_AUTO_REINVOKE,
%auto_reinvoke) ;

/+ 000000 +/
while (no_of_trials > 0){

no_of_trials -= count;
long * out = (long *) malloc(sizeof(long));

fprintf(stderr, "calling %d\n", counter++);
if (ng_group_call(&group, out, random(),
count, out)
!= GRPC_OK)
break;
trial += count;

/¥ 0000 =/
if (ng_group_wait_done (&group) !'= GRPC_OK){

fprintf(stderr, "failed to group wait\n");
exit (2);

/+ 0000 =/
fprintf (stdout, "PI =:= %f\n",

4.0 * (in / (double) (trial)));

/* 00000000000 =/
if (ng_group_fin(&group) '= GRPC_O0K){

fprintf(stderr, "failed to group fin\n");
exit(2);

return 0;

07 000000000 APIOOOO0OOOOODO
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