

Integrate Sun Grid into Kepler

Chris Zhu

2008/03/27

Background

Sun Grid

Network.com is a Web-based portal, which offers flexible access to the pay-per-use computing resources of the Sun Grid Compute Utility. Software developers can use the Network.com platform to easily build, test and deploy their on-demand applications to anyone on the internet, especially for high-performance computing applications.

Instead of using the Web-based portal to create and submit jobs to the Sun Grid Compute Utility, now Sun allows Independent Software Vendors to provide application services that enhance the value of using the compute utility by integrating the Sun Grid client Application Programming Interface (API) into their applications.

Kepler

Kepler provides an open-source scientific workflow system that allows scientists to design scientific workflows and execute them efficiently using emerging Grid-based approaches to distributed computation. 

Requirements
Kepler is widely used workflow system in scientific area, integrating Sun Grid API into Kepler will help Sun to improve Network.com platform, on the other hand the integrating will help Kepler to build a more common across-platform workflow system, and provide developers more choices.
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Design

The whole process of running a job on Sun Grid can be separated into three compents:

1) Setting Login Info by actor “SunGridLogin”.

  Most effective Login Attributes: 

· User Name : 

An valid User Name is necessary for login
· Password 

( Entered when login )
· Proxy and port: 
Define the proxy info, If kepler is running behind a proxy
Other Fixed Attributes: 

· Sun Grid URL : 
https://www.network.com/GridPortal/GridPortal
· Grid Class: 

com.sun.sungrid.privateplugin.PluginConnection
· Adapter Name: 
gridclient.internalAPI
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2) Setting updated resources info by actor “SunGridInputResource”.

Resources are collections of files that contains user data, libraries, scripts, and executables. One or more resources will be uploaded to the Sun Grid, and bundled with applications.

Resource Attributes: 

· Resource Name: 
The resource name must be unique

· Description

· Resource Type: 
Data/Application/Library/Terms of Use Agreement/Digital Entitlement Token(DET)/X.509 Certificate

· Notes

· File: 


Resources are commonly packaged in an archive format that allows file system hierarchies to be conveniently uploaded. Archives can be optionally compressed. zip archive format is widely used, And most archive files are restricted to a 32-bit (2GB) limit

If the IOPort is linked the parameter File will be ignored, as the IOPort will defile the file name instead. 
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3) Setting the job info and hold the whole running process by actor “SunGridClient”
A job stands for a unit of work or specific execution request submitted to the Sun Grid Compute Utility, it’s similar to the applications on local system.

Job Attributes: 

· Job Name: 
The job name must be unique

· Description

· Jo Notes

· Executable: 
The name of an executable file/script initially invoked for the job

· Parameters:  Runtime arguments or parameters, if any, for the initial executable
· Output File:  Save file name for output resource
· Timeout:
People can set timeout minutes for the job, “ -1 “ for no limit.
  Ports:
· Input Resource Port:  It’s a multi-port, all the resources defined by actor SunGridInputResource can linked to Input Resource Port
· Grid Login Port:
  It’s a single port, linked with the actor SunGridLogin which defines all login information. And a dialog for password will pop up when job is running.

· Output Resource Port: The output file defined in Job attribute can be send out by this port.

· Output Monitor Port:
  Linked to actor Display to see if the job running result, successful or failed.
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Source Changes

	Action
	Files/Directory
	Function

	Add 
	Add Directory

kepler/src/actors/SunGridClient

With two files

MANIFEST.MF

SunGridClient.xml
	For actor SunGridClient

	Add 
	Add Directory

kepler/src/actors/SunGridInputResource

With two files

MANIFEST.MF

SunGridInputResource.xml
	For actor SunGridInputResource

	Add 
	Add Directory

kepler/src/actors/SunGridLogin

With two files

MANIFEST.MF

SunGridLogin.xml
	For actor SunGridLogin

	Modify 
	Change file for increase ids

kepler/src/actors/README
	Add 3 ids for actor and kar. 

	Add 
	Add Directory

kepler/src/org/monash/sungrid

With files:

   SunGridClient.java

   SunGridInputResource.java
   SunGridLogin.java

And a directory which contains a gif file

kepler/src/org/monash/sungrid/Icon

   Sungrid.gif
	Which contains all the source code of sungrid

	Modify property file
	kepler/configs/ptolemy/configs/kepler/uiSVGIconMappingByClass
	Change the gui icon for Actor 

SunGridClient
SunGridInputResource 

SunGridLogin

	Modify property file
	kepler/configs/ptolemy/configs/kepler/ontologies/kepler-component.owl

kepler/configs/ptolemy/configs/kepler/ontologies/keplerActorOntology.owl

kepler/configs/ptolemy/configs/kepler/ontology.owl
	Add SunGrid to the actor tree

	Add  
	Add Directory

kepler/lib/jar/sungrid

With files

ClientAPI.jar

Commons-cli-1.0.jar

Commons-codec-1.3.jar

Commons-httpclient-3.0.1.jar

Commons-logging-api.jar

Commons-logging.jar

Log4j-1.2.14.jar

PrivateAPI.jar

PrivatePlugin.jar
	The jars of Sun Grid APIs

	
	
	

	Add
	Add Directory
kepler/demo/sungrid

With files

demo-SunGrid.xml

test_data.zip
run.sh
	example


BTW, exceptions raised when kepler use “com.jgoodies.looks.Plastic3DLookAndFeel”
So comment the line “LINUX_LNF=com.jgoodies.looks.Plastic3DLookAndFeel”

And change it to “LINUX_LNF=”
	Modify property file
	Kepler/configs/ptolemy/configs/kepler/uiSettings.properties
	Change Look and feel


Example

It’s suggested to go to www.network.com for more detail infomations and take a try for the web based platform.
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Following is a demo about how to use Sun Grid in kepler, you can use kepler/demos/demo-SunGrid.xml for a try.

The example shows how to use the 'SunGridClient', 'SunGridInputResource' and 'SunGridLogin' actors to work with Sun Grid on www.network.com.

  The Job Name is used to identify jobs on SunGrid, and it should be an unique string.

  The Executable defines the executeable program or script file which will be initially invoked for the job 

  The Parameters, the exexutable parameters if needed, it's listed as a string and separated by comma

  Output File, each job running on Sun Grid will get output file which contians the running status and 

  all the output from the application, so users can specify the file name for compressed output

In the example, it will run "/usr/bin/cat README.TXT" on www.network.com

1) SunGridLogin

    I hava registered on www.network.com and get a valid user name 'xz196270'

    And I usr webcache.sfbay.sun.com:8080 to access the internet.

2) SunGridInputResource

    Resource1 is a data resource with a zip file test-data.zip, which contains README.TXT

    The file for Resource1 is defined by a String Constant, which links to Resource1

    Resource2 is a application resource with a script run.sh. It's defined directly.

3) SunGridClient

    The test job will call run.sh first, no parameter is needed here

    And all the output will download to /export/home/ems/output.zip

    There's no time limit for the job.

