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TFOAZ VT REEERX—RELDD, ZOXIRKEOY a 7OREFEITICRET 2 Z & CEifE~R
TR A ATREIZ T 5 Y a WA R 7 U 7 FEEE Xerypt 2B L TWA. BHERIEET LT X L0
B A Y a 7HOBIREOMIRITA T V=7 MEROMS S T AL LTEY 2 — kT 5. =—HFi%
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Development of Xcrypt: Highly Productive Parallel Script Language

Tasuku HiraisHi, ! TaTsuya ABE,! YonEr M1vake, !
TakesHI IwASHITAT! and HirosHI NAKASHIMA !

Computational scientists often perform large scale simulations in their research or devel-
opment such as car body design and drug discovery. Such a simulation often has plenty of
sequential /parallel runs of a single program 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 complicated workflows with them. They can also
use general script languages such as Perl, but it is hard for typical computational scientists
to program in such a language. Therefore, we are developing a new language named Xcrypt,
which is based on an existing script language and specialized for executing plenty of jobs to
enable us to describe such automation easily. We will realize both flexibility and easiness to
write by modularizing features, such as smart search algorithms and limiting the number of
simultaneously submitted jobs, as abstract classes 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
report shows a prototype of the Xcrypt language and its system.

1. T L &I
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P: create huge size of input data D: submit huge number of jobs

= qsub sim pl
=¥ .| qsub sim p2
- @ i | gsub sim p3
T ..
a few script lines to
describe PDCA cycle

I use a smart search l
search('sim’, ...) J

2 ' $

| = &85

A: find the way to go next C: check huge size of output data
1 PDCA #1427

ERZ.
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MTEDHLEICTHZIEEZEMELT, FATWFIA
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B2y DA DFEIRIZER TE L L HITL TV D,
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AL, KESHEOMEMTEWRIZT S, 0%, 4%
THRD Xerypt SFFICOVTHZANTHAL, Kk
BIZSETE LD EAROFELE RS,

2. BEIFEOYa JHERE

2.1 MegaScript

MegaScript?) I%, Ruby #~—2 & L7=2 g 7451
SRECHD. MegaScript TIL 12DV a 7HETH X
AUy (=47 V=0 ) ELTERL, XA %
T2 RV =2 EFFEN DRI RIBER TR T 5 2

# AA 0
top {{
foreach $param (1 .. 5)
do_job {{ param=$param }} {{
# Va7 OFAT .
# 2070y ORBOLHT 0t 2 TIT
$rc = system("./a.out");
if (0 !'= $rc)
PJO::abort "job executes failed.\n";
}}

}
3}
# BV a 7O T EFLEDE TIITI DML
# KV a T EAREO$param OfEA $x THTFRE.
when {{ {{ param=$x }} }} {{

print "job param=$x finished.\n";

2 PJO 27 V7 hofl

LTHRAITROT =2 OZ L 2FEH T 5. Ruby
R—ZATHAHID, V—r 7o—iRkOHHESE.
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2.2 PJO
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PJO OEEMIE, &Y a TRADLE (Fu /T A
Ddo_job 7 ry W) LREDY a TRADT n—1
L ORHLA DL (2SN BENZNFID Perl
FuvANTIITEND 20, WH OO TE
BoER EOBRENEAE SNV ETHD. ZDZ
LIXEBIMEARR O TR, e ZITENCETL
727 a TORRERICETT DY a 7OANI X
HDHEWH ZEBNEICRD. *2

x1 do_job 71y ZNDAZ YT hAILFH| & LTHI Perl 7 rt
RIS, RRFITSND.

*2 OS OBREEKENTHZ LICL DT — X DZIT L FEB T
HENTWEA, FRlAEMECR D 5 %, Bldlie & OEMERT —
ZZxHi LIz < v,
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3. Xcrypt VAT LOBE
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SREOIVAALTIATIY VaTRASKTORL
Bb¥EIToY, YaTd AP MEHOT—
DS TRt 700, 27 )7 S bFA
TEDLT7UHALTA4TF Y.

CaJdEBEDa—I ERTIUEA LNLOERE
ZIFTVa T A7 VT MEAKL, EBICYa T
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FBITT 5. F, VaTRE Ry Ta—F~0
BRI - AW - 70 7T LF4TH - EEKT -
BEKRT L) OELOBERB LOZD (Xerypt
TREAA~D) BHEIT.

C3TRTTVa1—F54 8T —R NQS, Torque,
PBS Pro R EDZMY a T Ar Va—TJDa~
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2, 228 THRAEL DL, RV AT AT PJO
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BIEFHEHT LI LTS,

4. Xcrypt £

ARETIL, BRFD Xerypt EiBlC LB 7m0 T2
T OWTH B 2 FHWCERAT 5.

4.1 #l |

FHHAOTZOOFEE LT, 2—FRNUTFTDLH 2Ry

Ralb—va VEREITWEWGEEEZS.

o [M—DFEITFT77A/) (“a.out” £T5) OFuas
7 L% 5000 [Bl, ZNENR2DH AN TIEITTS.

o ¥ a 7 OMITEAFBIRIT A < WFNEI TN AEET
HHN, FRHZEITT DY 3 7 OHIE 10 IZHIBR
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e i ZFHDY a 7DOANIXT 7 AV “inputi” IZH
B3N TRY, HEEIT “outputd” ICHIT5. =
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TA UBIETHRET 5.
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use base gw(limit dry core); B
$dry::dry = 0; # LICEETDH L NI A4FET
limit::init(10);

%sample = (

’id’ => ’example’,

’RANGEO’ => [1..5000],

‘exe’ => ’./a.out’,

’arg0S’ => ’input$_[01°, # AJ177AL4

’arglS’ => ’output$_[0]’, # )7 7 A L4

# TS T AFATICMERT 7 A

’copiedfile0’ => ’a.out’,

’copiedfilelS’ => ’input$_[0]’,

’queue’ => ’myqueue’, # VadERATD
# X —OAH]

# (EEDY a7 ID

);

# 2 a 7O, BABIORTHDL

# £ LW T prepare_submit_sync(¥%sample); TH LW
Qjobs = prepare (%sample);

Q@threads = submit (@jobs);

@sync (@threads);

4 2—FR7 YT ~Op

package limit;

use strict;

use NEXT;

use Thread::Semaphore;
my $smph;

sub init {
$smph = Thread::Semaphore->new($_);

sub new {
my $class = shift;
my $self = $class->NEXT::new(@_);
return bless $self, $class;

sub start {
my $self = shift;
$self->NEXT: :start();

sub before {
my $self = shift;
$smph->down;
$self->NEXT: :before();

sub after {
my $self = shift;
$self->NEXT: :after();
$smph->up;

5 limit EY=—/LODEH

CYINTRIREDT Y r—va BN TR R
SNDFTNRE—ThD.

4.2 1—HYRYYTk

4.1 FiopEE AT 22— A7 V7 b E2E 41
RY. ZORAY YT RTI, example &\ ) ID ZFfD
CadWEArT el M LTER LI, prepare,
submit, sync OREEFERNHLIZEY, ZhEFhTva
T OFEATHE, ABLOKRTHLAEDEEIT-T
W5,

VaT DRI A—LIE, ATV FDORA Y
NOfEE LTHET 5. #ITIEET, RANGEO (ZF4
[1..5000] #RETHILICED, ZOVa THHE—
DY a7 TiFRL, ENE examplel~example5000

package dry;

use strict;
use NEXT;
our $dry;

sub new {
my $class = shift;
my $self = $class—>NEXT::new(Q_);
return bless $self, $class;

w

sub start {
my $self = shift;
$self->NEXT: :start () ;
}
sub before {
my $self = shift;
if ($dry) {
# 0T T AFTOa~Y L RTA U EELTINC
# EEWZD
$self->{exe} = ’7;
for (my $i = 0; $i <= $user::max; $i++ ) {
my $arg = ’arg’ . $i;
$self->{$arg} = ’’;

}
$self->NEXT: :before();

sub after {
my $self = shift;
$self->NEXT: :after();
}

6 dry TV a—/VOERE

package core;
use strict;

sub new { )
Va T BT 5T 4 Lo MY BERL
copiedfile CIEEINT 7 7 A NV EZZIZaE—

sub before {}
sub start { ‘
YaTAs YT MEERL, qsub 3 REAT
}
sub after {}
7 core MHIALEY 2 — L DIEHR
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4.3.2 dry EPa—JL

6 2 KT A FIT2RRT D dry TV a2 — /L OER
THbD. FT7AFETIE, ¥a 7TRAERIIC before A
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4.3.3 core HHRAHAED 21—l

7 D core EVa—/li%, Xcrypt BV AT A
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start A Y v Nig, 4 ® submit BE%E# L T
RHHEh, a7 A7 V7 MOERBEIRY a 70
A (gsub ®FAT) %479.

4.4 RY )T HFOERTOFEN

K8 IZX 4 DAY VT FDOFEFITOFNERT.

A7 VT RNETIEET, YaTdA 7o r MIHL
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A ONH L CW5. submit BT a 74T
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DALy RO EBRKREIILLFTO@EY THD.
9, g— RLEKEY2—/LOD before AV v R&
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*2 T ANEFIE Perl 0 NEXT €Y a—/ ULV 7 T ABE S 770
FERSERNEE 72> T D.

*3 BIATD Perl (v5.10) DALy RITKEOAEY 2iHETDH. &
Bf, 1 ¥a7IC 1Perl ALy REXNS S ®5BIEDOFEETIE,
200 FREDY a 7HAT 32GB D AEY #HHF LIRS LTLE
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(for each job object) limit: :new
a job object \d

~— prepare dry::new

array of job objects

\ .

core: :new create a working direcotry

/1 limit: :before acquire a semaphore

(for each job object) 4 A4
/ dry: :before invalidate a command line
/ HE
/ A 4
array of job objects
Y O ! 4 core: :before

\ A

~—— submit

array of threads

limit::start
v

dry::start
A 4

create a job script

core::start >~

-~
-~

submit a job

array of threads

~— sync

array of job objects

V.

wait for the job finished

core::after
A 4

wait for the after methods finished dry::after

A 4

limit::after release a semaphore

8 M4 DAY YT FOFETOWN WHHIIEFRMFETEET)
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