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Towards Seamless and Highly-Productive Parallel Script Language
TASUKU HiRAISHI, TAKESHI IWASHITA and HIROSHI NAKASHIMA
Academic Center for Computing and Media Studies, Kyoto University

Computational scientists often perform large scale simulations in their rescarch or devel-
opment such as car body design and drug discovery. In such simulations, they often exccute
plenty of sequential and/or parallel jobs with different parameters for parameter sweep or
optimal parameter search. Though they can use workflow tools in order to automate such
tasks, it is difficult to describe some kind of workflows with them. They can also use script
languages such as Perl, but it is hard for typical computational scientists to program in such
a language. Therefore, we arc developing a new language based on an cxisting script lan-
guage that has additional features to cnable us to describe such automation casily. We realize
both flexibility and easiness to use by modularizing features, such as complicated search al-
gorithms and limiting the number of simultancously submitted jobs, as abstract classcs of
object oriented languages. Programmers can automate not only typical workflows easily by
simply using provided modules but also more complicated workflows by modifying existing
modules or developing new modules. This presentation shows an overview of our system,
which includes a job scheduler as a backend, and a prototype of our script language.
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top {{
foreach $param (1 .. 5) {
do_job {{ param=$param }} {{
# V3 7@%??%;: ﬂ
# 2070y 7 DIEOBF] SO X TET
$rc = system("./a.out");
if (0 != $rc)
B PJO: :abort "job executes failed.\n";
}
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# BV a TORT2HBEDLE T2 ET.

# &Y 3 TRAR O$paran DED$x THHEATHE.
when {{ {{ param=$x }} }} {{

print "job param=$x finished.\n";
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class Example : Restrict, Parallel
{

$Job_exec = "a.out";
$Restrict_max = 10;
$Par_njob = 5000;
before () {
Q@{$self->Job_args} = ("input$Par_nsubmit",
"output$Par_nsubmit")

}
after () {
print "Job @{$self->Job_args} finished.";

after_all () { print "All jobs finished." }
}

Example: :main();

4 I—FRIYT+Of

class Restrict : Job

{
# BRKFAIRY a TRAS (—YfD
static $Restrict_max;
# POV 3 THI LY 7 4 TER
statlc $semaphore
= Semaj hore ->new ($Restrict_max) ;

# Job TERI NIz XV v ROk

before () {
# $Restrict_max LDV 3 THETHES
# release SNBEXTIZTHRIENhS

$semaphore->aquire() ;

after () {
$semaphore->release();

5 Restrict TV a—)IVDEH

class Parallel : Job
{

static $Par_njob; # V3 7O (L—YIEE)
static $Par_nsubmit=0; # &}\Lfct‘{\a T D
static $Par_nfinish=0; # 5¢J L7z a T D
# Job TEBRI NI AV v FOILE
static main () {

while ($Par_nsubmit < $Par_njob) mnew()->do();

before () { $Par_iter++; }
after () {
if (++$Par_nfinish >= $Par_njob) after_all();

3
# V3 TRTHROLE (2—FEH)

static after_all ();
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class Job

$Job_exec; $Job_args; $Job_env; ...
# AV F _

new (...) {...} # AYA+II X

static main O; # TV FYRA VL (A—YER)
before () {}; _ # Va TRAFONE (A—YER)
do O { # V3 7%&}\?’%7’;3)111. main HSFECHT
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spawn wait_finish_and_invoke_all_after($self);
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}
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