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Overview

Client Plug-in Concept
Existing Plug-ins
Programming techniques
Writing your own plug-in
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Plug-In Concept

Add your own functionality to the Client!
– Heavily used in research projects all over the

world
– More than 20 plug-ins already exist

No changes to basic Client Software 
needed
Plug-Ins are written in Java
Distribution as signed Jar Archives



- 4 -*Other brands and names are the property of their respective owners © Copyright 2004 Intel Corporation. All Rights Reserved.

Using 3rd Party Plug-ins
Get plug-in jar file from web-site, email, CD-ROM, etc.
Store it in client‘s plug-in directory
Client will check plug-in signature Import plug-in certificates

from the actions menu in 
the keystore editorIs one certificate in 

the chain a trusted
entry in the keystore?

Is the signing certificate
a trusted entry in the

keystore?

REJECT

yesno

Add signing
certificate to 

keystore?

LOAD

no yes

REJECT LOAD

yesno
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Task Plug-ins
Add a new type of task to the client GUI
New task can be integrated into complex jobs
Application support: CPMD, Fluent, Gaussian, etc.

Add task
item

Settings
item

Icon

Plugin
info
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Supporting an application at a site

Install the application itself
Add entry to the Incarnation Database (IDB)

APPLICATION Boltzmann 1.0

Description „Boltzmann Simulation“

INVOCATION [

/usr/local/boltzmann/bin/linuxExec.bin

]

END
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Plug-In Example: CPMD
Workflow for Car–Parrinello molecular dynamics code

Input:  conf_file2 RESTART

Input:  conf_file1

re-iterate

Wavefunction 
Optimization

Geometry 
Optimization

further optimization
?

MD Run

Output: stdout stderr
RESTART.1, LATEST, ...

Other ...

Visualization

?
further evaluation
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Plug-In Example: CPMD
CPMD plugin constructs UNICORE workflow
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Plug-In Example: CPMD
CPMD wizard assists in setting up the input 
parameters
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Plug-In Example: CPMD
Visualize results
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Extension Plug-ins
Add any other functionality
Resource Broker, Interactive Access, etc.

JPA toolbar

Settings
item

Extensions
menu

Virtual site
toolbar

Plugin info
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Plug-In Example: Resource Broker
Specify resource requests in your job
Submit it to a broker site
Get back offers from broker
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Existing Plug-Ins (incomplete)
CPMD (FZ Jülich)
Gaussian (ICM Warsaw)
Amber (ICM Warsaw)
Visualizer (ICM Warsaw)
SQL Database Access (ICM 
Warsaw)
PDB Search (ICM Warsaw)
Nastran (University of Karlsruhe)
Fluent (University of Karlsruhe)
Star-CD (University of Karlsruhe)
Dyna 3D (T-Systems Germany)
Local Weather Model (DWD)
POV-Ray (Pallas GmbH)
...

Resource Broker 
(University of Manchester)
Interactive Access 
(Parallab Norway)
Billing (T-Systems 
Germany)
Application Coupling
(IDRIS France)
Plugin Installer (ICM 
Warsaw)
Auto Update (Pallas
GmbH)
...
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Plug-in Programming: Requests
GetFilesFromUSpace
SendFilesToUspace
GetFilesFromXSpace
SendFilesToXSpace
GetByteArrayFromXSpace
SendByteArrayToXSpace
GetListings
GetUsites
GetVsites
GetResources
GetRunningJobs
GetJobStatus
GetOutcome
GetSpooledFiles
...

Client
Observer

Request
Observable

Start as 
new thread

Notify when
finished
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Plug-in Programming: AJOs and Containers
Client containers
encapsulate complex AJOs
Manage imports, exports
and execution
Hold parameters, keep
status, check errors

Execute Group

Import Group

Export Group



- 16 -*Other brands and names are the property of their respective owners © Copyright 2004 Intel Corporation. All Rights Reserved.

Client Container Hierarchy

Add your 
own container
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Implementing the Plug-in Container
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WriteWrite youryour firstfirst plugplug--inin......
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Tools you need...

Java SDK
– javac, jarsigner, jar

Ant
Eclipse

– Client Source Code
– AJO Source Code

Documentation
– Plug-in Programmer‘s Guide
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Add a new application at the virtual site

Add HelloWorld application to the Incarnation
Database (IDB)

Incarnation Data Base

APPLICATION HelloWorld 1.0

Description „Demo Resource for GridSchool“

INVOCATION [

/usr/local/unicore/test/helloWorld.sh

]

END

Can be executed with a Command Task!
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Disadvantages of Command task
Input file has to be edited outside Client
Imports and Exports have to be specified
manually
No integrated GUI for parameters
Results have to be visualized outside client
No additional functionality possible

– sample files
– application steering

Use a specialized Plug-in Task!
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Running Application Resources from
a Plug-in

Incarnation Data Base

APPLICATION HelloWorld 1.0

Description „Demo Resource for GridSchool“

INVOCATION [

/usr/local/unicore/helloWorld.sh

]

END

C
LI

EN
T

SE
R

VE
R

Network Job 
Supervisor (NJS)

Resource Set

Memory (64, 128, 32000)
...
APPLICATION HelloWorld 1.0
APPLICATION CPMD 3.1
...
Context MPI
...

Resource
Manager

Plugin

„HelloWorld“ 
resource

available?

Add resource
to AJO 

UserTask

Add
message

to ErrorSet

yesno
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The Hello Plug-in

Task Plugin
– Add new type of task „Hello“

Implemented Classes
– Main plugin class
– Plug-in container
– JPA panel
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The Main Plug-in Class

Icon Format

Start and stop plug-in
Provide task icon and other resources
Create containers and panels
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Class JPAPanel
Set parameters in container
May use RemoteTextEditor, 
ImportPanel and 
ExportPanel
Implements interface 
Applyable

Container JPAPanel

applyValues

resetValues

updateValues
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Container Class
Encapsulate AJO
Inherit from UserContainer to execute application
resources
Implement method buildExecuteGroup()
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Exercise 1: Build and use a plug-in

Running target „all“ in Ant script will do the work
for you: 

– Compile the source code
– Build a jar archive from class files

jar cvf helloPlugin.jar org/gridschool/unicore/plugins/hello

– Sign the archive with your user certificate
jarsigner -keystore c:/Documents and 
Settings/rraterin/.unicore/keystore -storepass abcdefg
helloPlugin.jar „gridschool plugin signer"

Specify plug-in jar directory in Client UserDefaults
Run a job containing a Hello task
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Exercise 2: Add file imports and exports

New Import

Remove Import

Browse file
systems

Add an import and an export panel to the
JPAPanel

Use PovRayJPAPanel as reference!
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Exercise 3: Run the „tac“ application

„tac“ 
application
resource

inputFile.txt

reads

Import Panel

tacOutput.txt

writes

Export Panel

Job Directory

Plugin Task

C
LI

EN
T

SE
R

VE
R

Execute “tac” instead 
of “HelloWorld”
resource
Specify input file and 
output file manually in 
import and export 
panel

Local filesystem

myFile.txt tacOutput.txt

APPLICATION tac

Description „tac“

INVOCATION [

tac inputFile.txt

> tacOutput.txt

]

END
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Exercise 4: Use Remote Text Editor to 
specify input file for „tac“

„tac“ 
application
resource

inputFile.txt

reads

Remote
Text Editor

tacOutput.txt

writes

Export Panel

Job Directory

Plugin Task

C
LI

EN
T

SE
R

VE
R

Remote Text Editor 
allows to edit files 
from remote and 
local file systems

Local filesystem

tacOutput.txt

Use PovRayJPAPanel
as reference!
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Exercise 5: Display „Reverse“ output in 
additional plug-in outcome panel

„tac“ 
application
resource

inputfile

reads

Remote
Text Editor

outputfile

writes

Additional 
Outcome Panel

Job Directory

Plugin Task

C
LI

EN
T

SE
R

VE
R

Use PovRayContainer
as reference!

Implement interface 
IPanelProvider in 
container
Display output file 
in text area


