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Instructors:  This assignment requires a Globus installation on a server.  The assignment is written for the server coit-grid02.uncc.edu.  Alter to suit.  The assignment is also written to use local computer as a second site although the assignment can be done completely on a server
Overview

By now, you know that computational power and transmission of files are important parts of the computer grid.  Until now you have been using these services via stand alone tools that provide rudimentary access to them.  In this assignment, you will learn how to use the CoG Kit package to connect multiple grid services (GRAM-WS and GridFTP) in order to provide a customized, and hopefully simpler program to the end user.

Background Information

(Java) CoG is a set of Java libraries that are meant to simplify the development of applications that “stitch together” elements of Grid computing.  Since the Globus package has undergone about 4 very different specifications and implementations, the people that created Cog wanted to have one library that would be able to allow communications between the different flavors of Globus, as well as communications with other grid computing packages.

Using the CoG libraries tends to be shorter on the amount of code than using straight Globus libraries.  This makes the CoG libraries the preferred tool to create the back end of Grid portlets used to control data management and computing resources from a web browser.

To create a Grid portlet, a developer only has to merge the CoG libraries with the code used to develop the portlet.  The process of creating a fully working Grid portlet will not be covered in this assignment, but we will focus on submitting jobs and transferring files through the use of command line Java CoG applications.

Getting CoG for the local machine 

Go to http://wiki.cogkit.org/index.php/Table and download cog version 4.1.4 (binary package).  Unpack the directory and place it in some path (C:\cogapp\cog ).  Add the bin dir of the package to your path environmental variable (C:\cogapp\cog\bin).

From the command line, type:

cog-setup

Note:  If you try and unpack these into a directory containing spaces (for instance on your desktop where “Documents and Settings” is in the path), you may get an error when running cog-setup saying command not found, “and” is not a recognized command.  In this case move the files into another directory without spaces and update the path accordingly.

Click agree check box and then Next button.
Fill in the registration form (optional). Click Next button.
Choose a new configuration.  Click Next button.  This certificate can be accessed from any trusted computer on the Internet.

Download the two CA certificate files (userkey.pem and usercert.pem) from coit-grid02.uncc.edu, they can be found in your home directory inside of ~/.globus directory.  (You can do this by using vi to read the files and then copying and pasting into notepad, then saving them as the file name, for example type from the command line vi userkey.pem).  Also download 61de2736.0 and 61de2736.signing_policy from /etc/grid-security/certificates. (Instructors: Alter to suit.)
Place the .pem files at C:\Documents and Settings\<username>\.globus\.  (where <username> is your login name, if you are using no accounts then it will most likely be Administrator)  And the .0 and .signing_policy in a directory named certificates inside of .globus. 

In the next page, “Certificates Authorities“, Click the Next button for User Certificate, Private Key, and Certificate Authority, the default directory should be setup correctly.  If you get an error modify it to be the directory you placed your certificates.  

On the next page “Local Proxy” leave the current setting and press Next button.
Leave the rest of the pages with the default setting.  (Don’t worry about the clock sync error.)
Click finish to finish the setup wizard.
(If you are unable to install the software on the local computer, you can opt to use the installation on coit-grid02 to do the assignment.)
Test the CoG Installation

This can be done on either your local machine installation (if you did the previous section) or the coit-grid host.  But for the coit-grid host, make sure you type the following first:

source /etc/cog.profile

If you look at that file (by typing: cat /etc/cog.profile) you will see that the file is setting some environmental variables.  It adds the binary files to your PATH environment variable, and it also adds all the CoG .jar files to the Java CLASSPATH variable.  You should set this environment variables on your local machine as well if you are running cog from your local machine.

First you should try to get a proxy from the coit-grid02.uncc.edu server.  Type:

cog-myproxy -h coit-grid02.uncc.edu -l <username> anonget

Where <username> is your username.  Type your password to get the proxy.

Next, you can test the job submission tool by typing:

cog-job-submit -jm fork -s coit-grid02.uncc.edu:8440 -p gt4 -e /bin/echo -stdout \


output.txt -stderr error.txt -args "hello world”
You can check the text in the output.txt file, but we are mostly interested in making sure the command went through.

Next, test the file transfer tools by typing:

cog-file-transfer -s file:///path/to/some/file/test.file.txt \


-d gsiftp://coit- grid02.uncc.edu/home/username/test.file.copy.txt
If everything is installed properly, the server should report back the status of a job even if the job runs successfully.

Compiling code with CoG
Next, we can create some Java applications to use the same tools we have just tested from the command line.

Create the file cogprogram.java on you home directory at coit-grid02.

cogprogram.java

import java.io.FileWriter;

import org.globus.cog.abstraction.impl.common.AbstractionFactory;

import org.globus.cog.abstraction.impl.common.task.ExecutionServiceImpl;

import org.globus.cog.abstraction.impl.common.task.JobSpecificationImpl;

import org.globus.cog.abstraction.impl.common.task.ServiceContactImpl;

import org.globus.cog.abstraction.impl.common.task.TaskImpl;

import org.globus.cog.abstraction.interfaces.ExecutionService;

import org.globus.cog.abstraction.interfaces.JobSpecification;

import org.globus.cog.abstraction.interfaces.SecurityContext;

import org.globus.cog.abstraction.interfaces.ServiceContact;

import org.globus.cog.abstraction.interfaces.Task;

import org.globus.cog.abstraction.interfaces.TaskHandler;

import org.ietf.jgss.GSSCredential;

import org.globus.cog.abstraction.interfaces.StatusListener;

import org.globus.cog.abstraction.impl.common.StatusEvent;

import org.globus.cog.abstraction.impl.common.task.InvalidSecurityContextException;

import org.globus.cog.abstraction.impl.common.task.TaskSubmissionException;

import org.globus.cog.abstraction.impl.common.task.IllegalSpecException;

import org.globus.cog.abstraction.impl.common.task.InvalidServiceContactException;

import org.globus.cog.abstraction.impl.common.task.InvalidProviderException;

import org.globus.cog.abstraction.impl.common.ProviderMethodException;

public class cogprogram implements StatusListener{

        boolean wait = true;

        public static void main( String args[]){

                cogprogram prg = new cogprogram();

                try{

                        prg.submitJob();

                        //wait for the job to be completed before exiting

                        while(prg.wait){

                                Thread.sleep(300);

                        }

                }catch(Exception e){

                }

        }

        public void submitJob() throws IllegalSpecException,  




InvalidSecurityContextException,

        TaskSubmissionException, InvalidServiceContactException, 



InvalidProviderException, 

        InvalidProviderException, ProviderMethodException{

                //       Next set up the CoG task.

                //--------------------------------------------------

                //These are required parameters

                Task task=new TaskImpl("NewJob",Task.JOB_SUBMISSION);

                //      task.setProvider(params.gtProvider);

                JobSpecification spec=new JobSpecificationImpl();

                spec.setExecutable( "/bin/echo" );

                //These are optional parameters

                spec.setArguments("hello world");

                //spec.

                //spec.addEnvironmentVariable("TESTVALUE" ,"test" );

                //spec.setStdInput(params.stdIn); no input file

                spec.setStdOutput("stdout.txt");

                spec.setStdError("stderr.txt");

                spec.setBatchJob(false);

                //spec.setDirectory(CurrDir);

                task.setSpecification(spec);

                //--------------------------------------------------

                // Set up the service object.

                //--------------------------------------------------

                ExecutionService service=new ExecutionServiceImpl();

                service.setProvider("gt4.0.0");

                //--------------------------------------------------

                // Now get the security credential.

                //--------------------------------------------------

                SecurityContext securityContext=

                AbstractionFactory.newSecurityContext("gt4.0.0");

                securityContext.setCredentials(null);

                service.setSecurityContext(securityContext);

                //--------------------------------------------------

                // Now set up the service contact.

                //--------------------------------------------------

                //System.out.println(host + ":" + port);

                ServiceContact serviceContact= new

                ServiceContactImpl("coit-grid03.uncc.edu:8440");

                service.setServiceContact(serviceContact);

                service.setJobManager("fork");//fork or condor

                /* task.setService(Service.JOB_SUBMISSION_SERVICE,service);*/

                task.addService(service);

                TaskHandler handler=

                AbstractionFactory.newExecutionTaskHandler("gt4.0.0");

                task.addStatusListener(this);

                handler.submit(task);     

        }

        public void statusChanged(StatusEvent e){

                System.out.println("Status: " + 







e.getStatus().getStatusString());

                if( e.getStatus().getStatusString().compareTo("Active") == 0){

                        wait = true;

                }else{

                        wait = false;

                }

        }

}

compile the program by typing 

javac cogprogram.java

Important:  You need to source /etc/cog.profile or else javac will not be able to find the cog libraries needed to compile the program.

Test the program by typing:

java cogprogram

You can check the output by typing:

cat output.txt
You should see the text “hello world” in the file.  If not, check error.txt to get more information if something went wrong.  Next, create a file called filetransfer.java on your coit-grid02 home directory.  Add the code below to that file:

filetransfer.java

import org.globus.cog.abstraction.impl.common.AbstractionFactory;

import org.globus.cog.abstraction.impl.common.task.ServiceContactImpl;

import org.globus.cog.abstraction.interfaces.FileResource;

import org.globus.cog.abstraction.interfaces.SecurityContext;

import org.globus.cog.abstraction.interfaces.ServiceContact;

import org.ietf.jgss.GSSCredential;

public class filetransfer {

        public static void main( String args[]){

                filetransfer trans = new filetransfer();

                try{

                        trans.transferFile();

                }catch( Exception e){

                }

        }

        public void transferFile() throws Exception{

                /*The FileResource class gives the programer a lot of the 

                 * features that a regular FTP client would provide.

                 **/

                FileResource client = null;

                client = AbstractionFactory.newFileResource("gridftp");

                SecurityContext securityContext=

                    AbstractionFactory.newSecurityContext("gridftp");

                securityContext.setCredentials(null);

                client.setSecurityContext(securityContext);

                //Set the service contact.

                ServiceContact serviceContact=

                    new ServiceContactImpl( "coit-grid03.uncc.edu:2811");

                client.setServiceContact(serviceContact);

                //Start the client

            client.start();

            client.getFile("/home/username/stdout.txt", 






"/home/username/stdout.local.txt");

            client.stop();      

        }

}

Change “username” for your username.  Compile and run the same way as the last program.  You should be able to see the file stdout.local.txt in your home directory.

Task

Create a Java program using the CoG libraries that does the following things:
1. Sends the fibonacci Java program to coit-grid04.

2. Runs the code on that server.  

3. Transfers the output file back to the localhost.  

