Digital Library Grid Project – Enhancing Infrastructure of OAI 

Installation and Deployment Guide
Introduction
This article demonstrates the steps that are required to be performed to set up the digital library test-bed on an already existing Grid platform. The article also illustrates the current scenario and elaborate on the steps that we are currently performing on the automated version of the initial test-bed.

Package Contents

The following are the contents that are included with this package. 

	Scheduler
	Harvester Node
	MCS
	Cluster

	Urls.txt
	
	FTP script 
	 Index package

	myScheduler
	
	parameterFile for FTP Script
	Search package

	harvester_code.tar
	
	harvested_files directory
	Conf directory

	RSL files as jobs and scripts for automation.
	
	harvested_files/harvested_files_backup
	to_be_indexed


Assumptions about the Initial Environment
These are a set of assumptions that should hold true for the correct working of the entire project as a whole.

1) The basic assumption for the entire process is that the globus software should be installed (in this version GT3) on the potential grid nodes and every node has appropriate user and host certificates. The Globus Toolkit uses the Grid Security Infrastructure (GSI) for enabling secure authentication and communication over an open network. In order for authentication to work within Globus and GSI-enabled tools, all users and services need to have a certificate issued from a trusted certificate authority (CA) [which has to be setup prior to installing globus]. 
User certificate 

To request a user certificate, simply run "grid-cert-request" from the command prompt.

Grid-cert-request will ask for a password to protect your key, and give you a set of instructions for how to mail your request to the CA. When you run the grid-cert-request command, it will generate three files. One is the request that you need to send to the CA, named usercert_request.pem. Another is the key that corresponds to that request, named userkey.pem. The last is usercert.pem, which will be a 0 byte file. This is not your certificate! It is merely a placeholder that helps to remind you where to put your certificate when the CA responds to your request. 

If the OU= has localhost or localdomain in it, or does not match your DNS domain name, you will need to correct this, either in DNS, /etc/hosts, or with setup-gsi. If the CN= "(null)", grid-cert-request was not able to determine your name from finger.  Get your name entered so that finger will print it, or use the -cn option. 

Now that you have double-checked your subject, you need to send the request to your Certificate Authority. This could be a SimpleCA you created, an existing CA, or the online certificate service.

When you retrieve your certificate, save it to ~/.globus/usercert.pem. In the end, you will have a userkey.pem and usercert.pem in your $HOME/.globus directory. Only you have a copy of your key file.  Do not lose this file, and do not forget your password. 

Host Certificate 

You also need to run a gatekeeper or GridFTP server on our harvester machines and the metadata collection service node, thus you will also need a host certificate for your host. The certificate must be for a machine which has a consistent name in DNS; you should not run it on a computer using DHCP where a different name could be assigned to your computer. 

If you ran setup-gsi as root, run the following command as root to get a gatekeeper certificate, replacing user.test.edu with the fully qualified hostname of your machine. Replace the text "your-hostname-here" with your fully-qualified hostname. 

   % grid-cert-request -service host -host <your-hostname-here>

Now that you have double-checked your subject, you need to send the request to your Certificate Authority. This could be a SimpleCA you created, an existing CA, or the online certificate service.

When you retrieve your certificate, save it to /etc/grid-security/hostcert.pem. You will need to be root as this file should be owned by root with permissions 444. Again, don't worry about the 0 byte file named hostcert.pem that will be generated by the grid-cert-request-command. It is just a placeholder.

Now, let’s consider the simple scenario of two machines, say A and B.

Suppose we want to execute a job from A onto B. In this case, root on the machine B should make an entry for the user dlgridadmin of machine A in machine B’s .gridmap file as shown in the figure below.
“<machine A’s certificate subject>” user-on-B
Also, each of them should have similar entry in their grid-mapfile which is in the /etc/grid-security/ directory.
Also, each of the machines should have each other’s certificate subject name placed in the signing policy of the CA they refer to.

These above steps comprise the intial configuration of building a secure mechanism through which, jobs can be issued and executed in a grid environment.
2) The node that is to act as the scheduler node should have a file which consists of Data providers’ information (URL) and their scheduling configuration. 
3) There is another file at the scheduler which contains the IP addresses of all the potential harvester nodes. These are the nodes, which may or may not be active as a harvester node in that stage but may perform the act of a harvester at some time in the future. The node that is to act as the scheduler can use this IP address information to extract the list of the URL addresses for the participating grid machines (harvest nodes and MCS) where the globus-container is running. These are the addresses which are used by the scheduler during the job submission process. In addition to these addresses, the port number where the Grid ftp server is running on the potential harvester nodes should be known before-hand by the scheduler.
4) The globus-gass-server should be running on the scheduler node. The shell script, printversion.xml (included along with other packaged RSL files at the scheduler) contains the following lines.

   <gram:stdout>

        <rsl:pathArray>

           <rsl:path>

             <rsl:stringElement value="https://origin.seven.research.odu.edu:globus-  

               gass-server-portnumber/home/krishna/0606test/version_output"/>

                </rsl:path>

                   </rsl:pathArray>

        </gram:stdout>


The gass-server-portnumber should be replaced by the actual port number at the scheduler node where the gass server is running. The actual description of the importance of these files and what function they perform in the entire process is listed in the accompanying section “File Descriptions” listed at the end of this article.

Initial Set-up
The following describes the initial setup and the directory structure required as a pre-requisite for the test-bed. 
Scheduler Node – 
i) /home/globus/urls.txt – This file maintains the DP info. 

ii) $USER_HOME/myScheduler – This folder should contain the source code for the scheduler web-service
iii) Using ant, we will deploy the scheduler web-service in the globus-container.

iv) $USER_HOME/harvester_code – This folder should contain the harvester code in the compressed format (eg. Tar file). This code may be used by the scheduler to ship it to the potential harvester node.

Potential Harvester Nodes – 

i) $USER_HOME/harvester_base – This is the location where the scheduler ships the compressed harvester code. After this, the following things occur at the harvester node. (Grid proxies are expected to be valid)
a. After shipping is done using grid-ftp, the code is uncompressed as a job submitted from the scheduler to the harvester node. The directory harvester_base/harvester will be formed which will contain the actual harvester code. 

b. Harvester_base/mySchedulerClient – This folder will contain the source code for the client which consumes the web-service at the scheduler.
Metadata Collection Service – 

     i)       The script normalftp.sh should be run at the metadata collection service node before any harvesting job is issued. This takes care of any harvested data. This script will run in the background and will poll a directory $USER_HOME/harvested_files and applies the load-balancing algorithm to distribute the harvested files uniformly among the cluster nodes. The script also keeps a backup of these transferred files in the directory harvested_files/harvested_files_backup. The script runs at an interval specified by the parameter from a file tim. 
Indexing Cluster Nodes –

i) The node performs the indexing operation. The files that are received from the MCS are stored in a directory $USER_HOME/to_be_indexed.

Current scenario

In the current version, the initial process has been modified to work as an automated process. Now, we describe the various steps, that this entire process consists of and how the grid environment enhances the infrastructure of OAI.

Admin Interface at the Scheduler
The scheduler contains this interface. This interface facilitates the scheduler to perform the administrative actions on the grid nodes. It will contain a list of all the potential harvester nodes in the entire Grid as denoted in the figure below:
Figures of the interface

Figure # 1
The scheduler can decide on the available harvester nodes and can select new potential harvester nodes to carry out their tasks. Each harvester node can be assigned a list of data providers from which the specific harvester node harvests the meta-data. Each harvester node will have a customized task-list or a schedule to be performed which is configurable at this admin interface.  This is show in the figure 2.


Figure # 2

The automated process
1) If the scheduler selects a Grid node, which never acted as the harvester then the very first step is to ship the harvester code to this new machine. So, the script detects this situation and ships the code in a zipped format to the potential harvester machine using globus-url-copy command. (From our initial assumption, we know that the ftp server is running on the potential harvester machine).

a. After the harvester code is shipped, the scheduler submits the job of unzipping this shipped file to the potential harvester node. This job, after completion, will result in the formation of the dspace directories, myScheduler directories at appropriate places. 

b. Next, another job is submitted to the potential harvester machine to secure the handle of the web-service running on the scheduler.

c. Using the handle that is obtained in the previous step, the client for the web-service is generated at the potential harvester node.

d. Finally, the client code is compiled and the node is ready for the harvesting process, which is illustrated as part 2.

2) If the harvester selects a Grid node, which is already acting as a Grid node, then the first step mentioned above is skipped, as the node already has the initial setup to act as a harvester.

a. In this step, the harvester performs the job of fetching the DP URL as assigned by the scheduler.

b. The next job consists of harvester contacting the data provider and fetching the metadata, which is again submitted as managed-job-globusrun to the harvester node. 

c. Specific number of metadata records will be stored in a file. This number is decided by a parameter which is configurable. Thus, in all, there will be a number of file chunks present at the harvester after the harvesting process.

3) After the harvesting process is completed, the harvester notifies the scheduler that the assigned task has been rightly performed. The scheduler notices this and issues another command to transfer these file chunks to the metadata collection node. The process is repeated for every harvester node in the same fashion. Thus what we have now is that all the file chunks are now present at the metadata collection node. 

4) The ftp script at the metadata collection node runs periodically. We call this periodic time as Tf. The value of Tf is configurable as an input parameter to the script. This ftp script checks the incoming directory for the file chunks and transfers these files to the indexing and searching cluster nodes.
5) The rest is lucene search and indexing

Please note that the above jobs (1-3) are submitted by the scheduler to the other machines and are carried out using RSL files. The entire thing is enclosed and coordinated using a shell script. The description of these RSL files is included in the section below - File Descriptions
File Descriptions

1) automated_demo0606.sh – This file is the main shell script which is executed at the scheduler. This file handles the following tasks-

a. Checking the version of the client at the harvester for the scheduler web-service. 

b. If the node is added dynamically as the harvester then it executes the commands to ship the harvester code to that potential harvester node and copies the required files. 

c. It also executes commands to make the harvester attain the handle to the web-service running at the scheduler and compile the client at the harvester node using this handle. 
d. Then it assigns the harvesting tasks to be performed by the harvester node.
e. After the harvesting is performed, submits the job to transfer these RSL files to the metadata collection service node. 

2) printversion.xml – This RSL file defines the job of checking the version at the harvester node. If the version is outdated or the node never acted as the harvester, then it sets the condition for the scheduler to ship the latest harvester code to this node.

3) current_version – This file just stores the current version of the web-service running at the scheduler. Depending upon this version, the scheduler decides whether the harvester code needs to be shipped or not.

4) ship_harvest.tar – This tar RSL file contains the harvester code in its entirety. When the scheduler needs to ship the harvester code, it submits a job to ship this tar file to the potential harvester node.

5) unzip.xml – This RSL file defines the job of unzipping the ship_harvest.tar which is shipped in the previous step. 

6) init1.xml – This RSL file defines the job of securing the handle for the web-service running at the scheduler for the harvester.

7) init2.xml – This RSL file defines the job of creating the stubs at the harvester using the handle secured in the previous step.

8) init3.xml – This RSL file defines the job of compiling the client for the scheduler web-service.
9) task1.xml – This RSL file defines the job of getting the DP URL from the scheduler using the client compiled for the web-service.

10) task2.xml – This RSL file defines the job of harvester harvesting the metadata from the DP URL attained in the previous step. The configurable parameter determines the number of metadata records stored in a single file. Thus, at the end of this step, there will several file chunks available at the harvester node.

11) transfer.xml – This RSL file defines the job of transferring the harvested file chunks to the MCS. 
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