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Dynamic Application Developement and Execution Environment for Grid Portals

TOYOTARO SUZUMURA, 2 HIDEMOTO NAKADA,#211
SATOSHI MATSUOKA? and SATOSHI SEKIGUCHI2

As the Grid proliferates as the next-generation computing infrastructure, a user interface
in the form of ”Grid Portals” is becoming increasingly important, especially for computa-
tional scientists and engineers. Although several Grid Portal toolkits have been proposed,
the portal developer still must build and deploy both the user interface and the application,
which results in considerable programming efforts. We aim to ease this burden by generating
the portal frontend (that constitutes of JSP and Java Servlets) from a XML document for
the former, and a GridRPC system, Ninf-G for easily ”gridifying” existing applications for
the latter, and realizing their seamless integration. The resulting system, which we call the
Ninf Portal, allowed concise description and easy deployment of a real Grid application with
greatly small programming efforts. This paper describes the off-the-self architecture which
automatically generates an application portal by developing a Grid application by the use
of an scripting language in an interactive way and giving user interface information on the
web page. This allows portal users to utilize a large variety of applications including default
applications defined by portal administrators as well as user-defined applications generated
by this architecture.

000000000 000O0000O0000n0 WebO

1. 0ooao 00000000000000 http (0000 https)

ubobooobobooooooboboooooboooooon
OoooooOoooo Grid000O0O0OO0O0O0OOo
oo0O0pooO00OoooOoooGrido0oOogoono
goooooooooooooobocooooooon
O Grid00000000000000000000O
gobooboooouooboooooocooooooon

1000000000
National Institute of Industorial Science and Technol-
ogy (AIST)
f2 000000 Tokyo Institute of Technology
3 00000000 National Institute of Informatics
4000000000000
Japan Society for the Promotion of Science

Oo00O0oooO0o0ooOOoO0obooOO0OWebOOOO
OO0o0ooO0oooooooGrido0ooooooon
O00O0oooO0oooOoooooooOoGridonOO
goooobooooooooobooooooooon
gooooboooooooooooooooooon
0000000000000 0000 WebOOODOO
goooobooooooooooooooooooon
0000 Grid000000000000000000
oooooooooooooooooooooooon
OO0OOHotPage O GPDK ODOOOOOOODOOOO
OOoooooooooOoooGrd0Dooooooon
goobooboooooooooooobooboooooobon
O000o0o0oo0o0o Grid0O000O0O0000O



000000000000000000000000
0000000000 00000000000000
000000000 Ninf Portal®® 0000 O ONinf
Portal 0000000000000 0OO0OOOCO
0O XMLOOOODOOOOOOOOODOOOO0OO0OOO
0000000000000 Grid RPCOOODOO
00 NinfGOODOOODO

000 Ninf Portal 0000000000000
0000000000 000000000000O0n
000000000000000000000000
000000000000000000000000
00000000000000000000. 0000
000000000000 00000O000o0oon
0000000000000 000000000O0n
ooooo

0000,000000000000000000
000000000000000000000000
000000000 ONnfEGOOO0O0OO0O0O0 APLO
Jwa0ODODODOOODOODOOOODOODOO
000000000000 Python 00OO0DOO
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000 000000000O00000
0000000000000 00000000000n
Oo0o0O00oo

00000000000000020000Ninf
Portal 00000003000 Grid RPCODOODO
Ninf-G O Java APIDO0O0D0D0O000O00D0400
000000000000000000000000
000000, 00000000000

2. Ninf Portal OO0

Ninf Portal®® 00000000 O000D0O00O0OO
OD0O00O0OONinf Portal 00000000000
000000000000000000000000
00 Grid00000000000000000000
0000000000000 DOD0CGrid Application
IDLOOODOO XMLODOOO Grid 0000000
0000000000000 000000000On
00 JSPOOO0DOODODOOOODOOODOOOOO
00000000O0GrNd 000000000000
O, Grid RPCOOO0O Ninf-G OOOODOOOOO
ooooooooo

Ninf Portal 0000000000 1000000
0000000000000000000000000
000000000000000000000000
00000000000000 JSPOOOOODOO0
0000000000 00000000000000
00000000000 00000000000O0n
ODO0O0NinfGOOODODOODOOO0OO0O0O0O000O

goooooOOoGrid0O0O0OO0O0OO0QOOODOOOOO
000000 MyProxy D0DOOO0OO0OOO0DOODO
goboboobodooooooooooooooboobooon
goboooooooooooooooooobooobon
OoooO0O0OD00O000000000O0n GridOOd
ooobooooooobooooooobooboooooon
O000000o0oooooooooOoO0OdOd NinfG
O Java APIOOOO Grid D0O0O00O0O000O0OO
OoooooooooOODODJavaDO0OO OOO
goooobooooooooooooboooooon
goboooobooobobooooobooooo

Ninf Portal 00000000000 NinfGODOO
Globus 00000000 GSI (Grid Security Infras-
tructure) 000000000 OGSIOOOOOOO
oo0oo0oooOoUoOoOoUo (Doooo)ooo
goooooooooooooooooboboooooo
gooboboooooooooooobobooooooon
000000 Ninf Portal 000 MyProxy 00000
goooobooooooooooocooooooon
OO0O0O0OMyProxy DO0O0O0OO0O0O0O0O00O000O0O
gobobobooooooooooobooobobooooooon
gooboboooooooooooobooooooDon
gobooooboobooooobooobooooboo

ﬁi’* —
s HTM

-+ — AeF—3

3. UISRT Javad—+F

JSP
2. AGF—FEAT

Web
TS
5. AR5 —FEENS

5 #28)
A
< F—mm|E T
User 6. famER H—TLwk

47—
S Euk

01 NinfPortal 00000000

3. Ninf-G 0O Java API 00O

OO0000ONinf-G O Java APIODOOODDO0O
Java API 00 O0O00O0O0O0OODDO O Ninf Portal O
Jodb0o0o0o00boO0o0oO0ooooOo0oooboooOon
Grid0000000000000DO0DOO000OJava
00000 Gridd000OD0O00O00O0O0ODOO00OO0OO0
dodddooooobooooboboobooooooooo
goodoooooboobooobooooooooo
JodooooDoboOoooDoboOoooo,00o0n
0000d00d0bO0ObO00000D041 000000 Java
0000000000 00NImf-GO0OO000000
0000000000000 00000 Ninf-GOO
Jo0D0DO000Java APIODODODOOOOOO
oooooooad



3.1 Ninf-G 00O

Ninf-G® 00000000 OODDOOO0O0OO Grid
RPC 0000 Ninf? O Globus Toolkit 0000 O
000000000 ONf/Ninf-GOOOOOOOO
oooooo

e 00D OOOODDOODODOOODODOODOO
go0dd0doDoooOoo0ooooooooooa
ogooooooooooooooao.

e JI0OOOO IDLOODDOOOODODOOOO
cO0o00o0ooooobobboooooooooon
0000000000000 0IDL OO0 IDL
0000000000000 0Omake DOO0DOO
J0DD0O000OD0OO00OOmake 00O OOODOO
gooooooooooooooao.

0000000000 Globus Toolkit DO OO0

Jo0d0d0o0oboObOo00o0o0oOoobobooOooaoo
Jodd0d0d0o0oo0ooboooboob0ooooaOoo
0000 API0ODODODODODODOOOO0n
goddooooooooboooooboooooo
godddoboboooooooooobobooooooo

0000000000000 NimfODOODOODOOO

Jodddd0ooOoo00o0o0o0oooboooooaoo

0000000000 O0ONmf-GOOD0O0OO0000O

000000 GlebusDOOODOOODOOOOOOOO

ogoooooooood

3.2 Java API OO0

0000 Java CoG Kit (Commodity Grid Kits)?

0000D00000CoG O0OGlobus OO OOOODO

0000 PureJaval 000O00D00OOONInf-G O

Java APIO0D000DO0CoGOOODOOMDSODOO

0000000000000 O00oDGRAMOODOOO

00000000000000000CoG OOGSIO

goododooooobooooobooooooooo

00000 Globus DOODO0OO0OO0OOOOODO ODODO

00000000 0000000oOoooo

/" Client Server )
4. Connect IDL :_lir::lca
. y\ back using FILE g/
Client Globus 110 ¥
4 3. Invoke
Executablg \
Remote Library
2. Interface GRAM ok P Execumble
Reply Interface
MDS ) Information
1. Interface retrievel | DIF File
\ Request J

02 Ninf-GOOOOOOOOOODOOOODD

3.2.1 O00O0O0OOOOOOOOO
NinfGOOOOOOOODOO0O0OO0OO0O 32000
goboocoooon

(1) DOODODODODOMDSOOOOOOOOOODOO
gooog
(2) DOUOOOOOUDOOOO
(3) ODOOUOOOO GRAMOOOOOOOOO
goopooooooo
(4) 0DODODODOOODOOOUOOOOOOOO Globus
[/joo0o0oooo
3.2.2 OJO0DOODOODOOOODOO
Ninf-GOOOOODOODODOODOOO00O0OO000
OMDSOOUOODOOOOONIntGO JavaODODOO
oo0,CoGO MDSOOODODDOOOOOOOOO
J0dooopoooooOoMDSOOODOODOOO JNDI
(Java Naming and Directory Interface) 0000 O
0oo0oooooMDSODODOO0O0O GSIOOODO
O0oooooMDbSOOOOOOOoooooooo
gboobooooobooobobooooobooboo
OoDooOUoooOoooOoo MbSOOOOOooOOO
goooo
3.2.3 ODO0DOOOOOOOOOO
Joooooooooooo CoGO GRAMOD
0ooooooooooooooMbSO0O0000D0O
goboooobobooboooboooobooooboo
0O 000 O GassServer, HandlerManager, Observer
g3b000oooooboooboobooboobooo
00000000000 GRAMOOOOOOOOO
goooooobooooobooobooo
e GassServer: 0000000000 O0O0ODODODO
gboobooboobbooboobooboooboooo
gooogoo
e HandlerManager: 00 O0O0OO0O0OOOOOO
gooooXMLOODODOODOOOOoOOoODOD
goobooobooo
e Observer: 00O OODOOODOOODOODOOO
gboooooobooooboboboooooo
gboobooooooooooooo
goobooooooboooboobooboobooo
gobooooboboooooboooobooooboo
gobooooobooboobooobobooobooo
gobbooobooboooboooboobooboooobooo
gbooooboboooboooboobooboooobooo
000000000000000000000 GRAM
0000000000 00000HandlerManager O
Observer 0000000000000 OODOOODO
3.24 0O0DO0ODODOODODODOOOOOO
GRAM 000 0ODOOOODODOODODOODO
gobobooobooboooboooboobooboooobooo
00000000000 0o0oooOGlobusl/OO
gboooobobooboooboboboobboooobooo
gobooooooooobooooboobooboo
goboooooooboooobobboobooboo
gboooooboooboobooboobooboooobooo



0000000000000000ooooooooo
0o0oooooooooooooo

3.3 Java API 00O0000OOOO

OO00JavaOl APIDDO 400000000000
00000oooooooooooooooooo

O00000000000000D0 try OO catch
O0000000000GrpeClient 00000000
O000O00Oactivate 000000000000
0000000000000000000 activate O
O0000ooooooOooUoooooooDooooog
Oo0oDOO0DoOOoOoooooooOooooo MDS O
0000ooooooooooooooo

000 GrpceClient 0000 getHandler 0000
000000o0o0oo0oooooooooooooo
OO00OGrpcHandler 000000000 OOODOO
OO0GrpcHandler 00000000000 0OOOOO
00o0o0O0o0oOo0oUoooooOoooOoooooooo
0000000000o0o0ooooooooooooo
000000000000000 call O00OcallWith
000O0o0oooooooooooooooooooo
ooooo

O 30 GrpcHandler 0O OO0OO0OO0OCOOOO
Grpclnterface 0000 call 000000 O00DOOO
0000000 List 00000O000000000
00000000 0oooooooooooooo0 Gr-
pcExeclnfo 0000000000000 O0OOOODO
ooooOoO0oOoUoUooooooDOooooooOoOoo
00000000000 0Java000OCOOOOOO
000000000o0o0o00oooooooooooo
0000000O0calWith OO OOOOOOOOOO
0000000000 List0D0O00O0Oooooooo
Vector UDDOOOOO0OOOOOOOOOODOOOO
O00oO0OoOooOoDO0 1200000000000
00000000Java000000O (int, double) O
0000000D00000D00000000 (Integer,
Double) 00 000000000000 00DOOcall
OO0 calWith O0OO0ODOOOCOOOOOOOOOO
O0O0ooocCcU ApPlODDOODOOOOOOOOO
00000000000 000oDo0Java0000
00000000 00oooooooooooooo
0000000000o0o000ooooooooooo
ooooogoooo

GrpcHandler 00000 destract DO OOOODO
O0O00000000DOOOGrpeClient O deacti-
vate 00 0000000000000 OOOOOOO

4. OO0O00OO0ODOO0OO0OOO0OO0OOOOO0Oon
oo

uoooboooooooooooboooooooon
goooooooooooooooooooooDon
goooo

public interface GrpcInterface {
public void destract() throws GrpcException;
public GrpcExecInfo call(List args)
throws GrpcException;
public GrpcExecInfo callWith(Object ail)
throws GrpcException;
public GrpcExecInfo callWith(Object al,
Object a2)
throws GrpcException;
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import java.io.*;

import java.util.Vector;

import org.apgrid.grpc.client.GrpcException;
import org.apgrid.grpc.client.GrpcHandler;
import org.apgrid.grpc.client.GrpcClient;
import org.apgrid.grpc.client.GrpcExecInfo;

public class Test{

public static void main(String args[1){
GrpcHandler handler;
GrpcExecInfo execInfo;

String configFile = "./config.cl";
double[] a, b;

int i, j, k, result;

int arraySize = 5;

int ittr = 2;

new double[arraySize];
new double[arraySize];

for (i = 0; i < arraySize; i++){
al[i]l = (double) (i * 1.1);
b[i] = 0.0;

}

try {

GrpcClient client = new GrpcClient();
client.activate(configFile);
handler = client.getHandler("test/plus");
for(i = 0; i < ittr; i++){
execInfo =
handler.callWith(
new Integer(arraySize),a, b);

handler.destract();
client.deactivate();

} catch (GrpcException e){
e.printStackTrace() ;
System.exit(1);

}

}
}

04 Ninf-G O Java APIOD0O000O00O0O0O

4.1 O000OO0O0O0OOOCOOOOOOOOODOOO

uoobOoooooboooooooobooooooon
O0O000oooooooooooONintGOO0O0
00000000000 0000000 Python? O
ooooo

Python O0O0O0OO00OOOCOOCOOOOOOOODO
oooooooooooooooocoooooo
O CPython O0OJava O0OO0O0O Jython O0OODO
Jython 0 O00000000000CO JavaOOOO




import sys
from java.util import Vector
from java.lang import String, Integer
from org.apgrid.grpc.client
import GrpcClient, GrpcHandler, GrpcExecInfo
from jarray import zeros,array

N=5

input = zeros(N, ’d’)
output = zeros(N, ’d’)
for i in range(0, N):
input[i] =1 * 1.1

client = GrpcClient()

client.activate("config.cl")

handler = client.getHandler("test/plus")

execInfo = handler.callWith(Integer(N),
input, output)

handler.destract ()

client.deactivate()

for i in range(0, N):
print output[i]
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MNo.  [Name Data Type |Description
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me = [elient configuration file

3 configFile

Add Parameter

Script Code

iwport sys =
from Java.util inport Yector
from Java.lang inport Strinz, Integer
from arz.epgrid.grec.client
import GrecClient, GrecHandler, GrecExecInfo
from Jarray Import zeros,srray

input = zeros(arraySize, "d’}
output = zeros(arraySize, "d")
for i in ranze(0, arraySize):
input (i1 = 1 % 1.1

client = GrpeClienti)

client.activate(conficFile)

handler = client.zetHandler(“test/plus”)
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