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Performance Evaluation of Macro-dataflow Computation
on Shared Memory Multi-processor System

Kento AIDA  Kiyoshi IWASAKI Ken MATSUMOTO Masami OKAMOTO
Hironori KASAHARA  Seinosuke NARITA

WASEDA University

Parallel processing of Fortran programs on a shared memory multi-processor system has been implemented
using multi-tasking and micro-tasking. However, multi-tasking has drawbacks such as difficulty in the extraction
of parallelism among coarse grain tasks by users and large scheduling overhead. And, there still exist sequential
loop that cannot be concurrentized by micro-tasking because of complicated loop carried dependencies among
iterations and conditional branch.

This paper discusses performance evaluation of macro-dataflow computation on a shared memory multi-
processor system. The macro-dataflow computation allows us to get efficient parallel processing among coarse
grain tasks, because the compiler automatically generates coarse grain tasks(macro-tasks), exploits parallelism

among macro-tasks and generates a scheduling routine.
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/* variables shared by all PEs */

int mi_num; /* number of MT*/

int mt_stat{mt_num]; /*MT status table*/

int mt_signal[mt_num]; /*MT si%n:l table¥/

int readyMT_queue; /*Ready MT queue®/

int Nag_queuc, flag_insert; /*flag for mutal exclusion®/

/* executed by PE1 */
program intialize

void initQ); /*inilialize variables*/

ini "“—”r");l
1 3
;}:;l('r:ﬁgquueuc)‘.

/* executed by all PEs */
program macro-dataflow

{
int newMT; /*executable MT*/

void fock(); /*lock routine for mutal execlusion*/

void unlock(); /*uniock routine for mutal execlusion*/

void get_newMT(); /*get executable MT from retdyMTM_lgueue’l

void chek_ex_cond; /*check if exccutable conditon of has satisficd*/

tabel_1:  if("program has finished") then goto label_end;
lock(ﬂug,grumc):

get_newMT(newMT):

uniock(flag_queue);

if(not("exccutable MTi exist")) then goto label _1;
goto label_MTi;

label _MT1:

i o MT1.
If("MT1 has branched") then mi_signal[MT1.branch] = 1;
[*MT1.branch : number which indicate MT1 has branched*/

if("execution of MT1 has finished") then mt_signal{MT1.finish} = 1;
/*MT 1 finish : number which indicate MT1 has hinised*/

check_ex_cond H

if("executalbe MT] has found") then {
mi_stat[MTj} = I; #MTj : number of MTj*/
lock(flag_insct);
insert_queuc(readyMT_queue, MTj); )
unlock(flag_insert);

goto label 1

label_MT2:
label MTi:
I)ahef MThn:
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