Design and Development of a Simple Index Service
Bina Ramamurthy

CSE4/587 Information Structures                                        Due Date: 5/7/2005 by mid-night.
Purpose:
1. Understand the components and functions of indexing of services. Implement a simple index service using the Service Data Element feature of grid services.
2. Get hands-on experience, working with an implementation of OGSA in Globus Toolkit 3.0 (GT3).
3. Understand the concepts of virtual organization (VO), service definition and service oriented architectures (SOA).

Preparation:
1. Prepare and deploy a non-trivial grid service. (You may reuse the one that you created in Project 2)
2. Study the SDE concepts and try the globus /Sotomayer tutorial for SDEs. (TA will be demonstrating during the recitation this week.).
3. For more details on SDE see

 http://gdp.globus.org/gt3-tutorial/singlehtml/progtutorial_0.4.3.html#core_servicedata
Technology details:
      Open Grid Services Architecture (OGSA) defines the components of a grid service and Open Grid Services Infrastructure (OGSI) specifies the functionality. Globus Toolkit 3.0.2 is an implementation of the OGSI. A virtual organization (VO) supports one or more grid services by sharing resources from various organizations. 

A grid service is a web service with core features such as life cycle management, logging, notification and service data. Basic service is enhanced by standard functionality specified by OGSA. In other words, a grid service can provide in a standard way logging, notification, service data, routabilty, security etc. These standard functionalities enable the seamless interaction of grid services in a global large scale and high density distributed system. Basic application model is also enhanced by collaborative models, and competitive models with such higher level capabilities as negotiation and mediations. These are initial steps towards commoditization of services and their availability as transparent utilities similar to electricity and water utilities. Such a model will certainly impact the society in a very significant way. Benefits of computers will be experienced by masses without any need to explicitly learn about computers or computing.
In this project we will focus on (i) the concept of service data elements and (ii) its use in indexing of grid services.
Service Data: Service Data is a structured collection of information that is associated to a Grid Service. This information must be easy to query, so Grid Services can be classified and indexed according to their characteristics. Service data is an important improvement of a grid service over web service. Service data is a indispensable component for many higher level functions such as (i) negotiations (ii) mediations (iii) guarantees (iv) metering (v) monitoring and last but not least (vi) indexing and discovery. A grid service can have many service data elements. For example, in the magnetic fusion example, we could have a speedSDE and a storageSDE. 

SDEs are defined in GWSDL and can be defined in the portType. SDEs are represented as XML data and a new tag sd. Service data could be accessed both in “push” mode and “pull” mode. In the push-mode notifications are used and in the pull-mode service data can be requested by a service. Query evaluators can be used as filters in both push and pull mode. 
Assignment (What to do?):
You are required to design and implement a simple index service that will 

· Aggregate the service data elements from deployed services and 

· Allow client queries on these service data element collection.
Analysis and Design:

Services to be indexed: You will deploy at two versions of the non-trivial grid service the qualities (or characteristics) of each specified in a collection of one or more service data elements. You will also have a client or two that keep accessing the services deployed so as to allow SDEs to change their values periodically.

Server side: Call it MyIndexService
Main function of the server is to gather the SDEs from the services deployed periodically and provide a simple collection of SDE that can be queried by user programs to locate a service of characteristics that match their needs.  The user programs can query MyIndexService for availability of services of a certain qualities. Queries can be by value of an element, by name or by the service. For example, Math service with statistical package, Math service with certain accuracy etc.

Client side: Design a simple interface that will input user’s specification of a service and return matching services. Client can also send a request with wild card to get a listing of all service data elements for a service.
Implementation: 

1. Sample service with SDE will be given to you. Model your services to include SDEs.

2. Write an index service that will use pull-mode to aggregate the SDEs of the services.

3. Write a client that will query the index service for SDEs, SDE by name, SDE by specific values.

Submission:
Submit zip file of the directories containing the services. Later you will have to demo the operation of your project to your TA.
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