First Dynamic Model ::

         Shown below is the brief architecture diagram of the DLGrid. Each of the components of it and their functions are described following the diagram.
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D1 …D3 are Storage devices that store both metadata and indices.

                                                                             

                                                                              - Search request/response



- Indexing operations








This runs on a node which can be a separate one or one among the 


Harvesting nodes. The main functionality is it stores a configuration file 


 
Containing the list of DP to be harvested. Does the task of assigning                         

 

Harvesting tasks to the nodes. Keeps track of when the latest harvesting

Was done and also decides on parameters to be considered before ordering fresh harvesting once historical harvesting is done. It also has information about the resources that each of the harvesting nodes possess and does take them in to consideration when assigning harvesting tasks.

Harvesting node. As soon as this node comes up it contacts the scheduler  node by invoking a web method of it and gets allotted a Data Provider(DP) from which it has to harvest. Once allotted a DP it does harvesting of metadata from that DP and upon completion again contacts Scheduler to get any new harvesting task.

Note: Not all of the harvesting nodes have the harvesting code present on them. As and when the Scheduler node allots tasks ,if a particular node( a new harvester node which was not being used prior for harvesting , has now got to do harvesting due some other node going down.) then the Scheduler code can ship the harvesting code on to that particular node dynamically. This is one feature that can be exploited in Grid.       

 

Dynamic Harvesting node. A node can dynamically choose to act as a harvester node. The basic assumption here is that the node is already a part of the Grid and that the Globus toolkit is already installed on this node. The environment required for the node to be a part of the Grid is already set. When the node decides to act as a harvester, it contacts the scheduler node. The scheduler node then ships the harvester code to this requester node using GridFTP. The code is then executed on the requester node, using GRAM and a success or failure is reported back to the scheduler. In the case of a success, the requester node becomes a harvester and acts accordingly.  

These are the nodes providing Indexing Service.

Say I1 does indexing on all the metadata at D1 once historical harvesting is done and sends back the indices to D1. When  fresh harvesting is done ,newly added metadata keeps on getting added at respective nodes and after predefined set amount of time (may be midnight every day) I1 does either Re-indexing or Incremental Indexing of the metadata at D1 and updated set of current indices is stored back at D1.


 Its  a  node providing Search Service. It has got both metadata and up to date indices stored on it. The Query that Federated Search Service receives is distributed to these nodes which then perform the search on their respective metadata using the indices (both stored on their corresponding storage devices) and return the result.



It collects all the metadata harvested by the harvesting nodes and 
distributes them across various Search cluster nodes.(D1,D2,D3..)


            The introduction of this node serves two purposes. One is it provides

            Scope to introduce some form of load balancing. Second  process of 

            Recovering from crashes is made simple. In the scenario that if there was only one node doing all the harvesting from all repositories and if it were to crash and has to do re-harvest all of them again. In the present context if this node were to crash it has to just request for transfer of harvested files that it doesn’t currently have.
                      


This node does the work of providing the user interface for search. 
       Distributing the Search across various nodes on the cluster , collecting



       the results of search and presenting them to the end user.


Issues/Assumptions:

· Metadata Collection Service collects all the metadata harvested  and distributes it among the available storage nodes equally. Its not a constraint that all the data from a particular repository  would be present on the same device.

· The harvested records are stored on a flat file system with each record as single file or all records in a same file or all records distributed over a few files. Transfer among nodes is in terms of files. This is definitely going to cause a bottle neck with huge number of files being involved , so a slightly different implementation  at this step is proposed in second architecture (Compressed format).

· The fact that all the metadata is being collected at Metadata Collection Node might potentially create a single point of breakdown thereby  affecting the overall performance. An alternate model with a  different choice at this step is also proposed.

· There was also a question as to how to handle updates in the case that  the first time harvesting  of an archive and the fresh harvesting are done by two different harvester nodes then  how do we take care of  modifications/deletions. We can allow the harvester nodes to have duplicate metadata records (which may be inconsistent) but when they are collected  by  Metadata Collection Service ,based on timestamp archive and other fields we can get rid of duplicates and maintain only latest copies.

· It is also not clear as to the Harvester module will store all metadata on to single file multiple files or each record in a single file. Last one will result in a huge number of files thereby affecting the performance of transfer mechanism used between Harvester node and Collection node.
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