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1. How do you discover the existence of a service in a grid using Globus ToolKit? Does it have any standard service to do that? How do we discover resources available on the Grid?
Answer: New services can be discovered using MDS4 which includes two WSRF-based services: an Index Service, which collects data from various sources and provides a query/subscription interface to that data, and a Trigger Service, which collects data from various sources and can be configured to take action based on that data. An Archive Service, which will provide access to historic data, is planned for a future release. More details can be found in http://www-128.ibm.com/developerworks/grid/library/gr-mdsgt4/
2. What do you think are the tradeoffs of providing the state explicitly within the request message or maintaining the state implicitly within system components with which the web service can interact?
Answer: There are various patterns for enabling access to stateful resources other than passing the resource id in the message header.  For example, a Web service could maintain the resource identity as static service state, thus obviating the need to pass that identity in the WS-Addressing endpoint reference. This design choice implies a one-to-one mapping from Web service endpoints to stateful resources and thus a need for a unique Web service endpoint for each stateful resource. It is up to the server to either main the resource id entirely inside it or to store some in the client’s side. An additional form of encapsulation is used to express the association of a stateful resource with a Web service. The stateful resource identifier is managed by the Web service itself, not by the service requestor. The use of the stateful resource identifier within the endpoint reference eliminates the need for the service requestor to have specific knowledge of the identity and location of the stateful resource encapsulated by the Web service.
3. The key contributions of WSRF are enabling web services to manage stateful resources and its standardization. What do you think are the advantages of separating state from services and what are the advantages of standardization?
Answer: Standardization enhances service interoperability,

simplifies the definition of new service interfaces, and enables more powerful discovery, management, and development tools. Statelessness in the implementation of the service itself tends to enhance reliability and scalability: a stateless Web service can be

restarted following failure without concern for its history of prior interactions, and new copies of a stateless Web service can be created (and subsequently destroyed) in response to changing load. Thus, statelessness is generally viewed as good engineering practice for Web service implementations.

4. What do you think are the disadvantages of web services?

Answer: One disadvantage of Web services is the relatively low performance of current implementations. Thus, we may in some cases need to use other protocols for performance-critical operations (e.g., for high-performance data movement). Eventually, we expect faster implementations to emerge. Another is the lack of maturity – web services are relatively new.
5. How do I create a Grid infrastructure? Can we use any machine which has the Globus Toolkit's Grid Services installed on it?
Answer: To build a Grid, we recommend that you download the Globus Toolkit and follow the instructions in the Globus Toolkit System Administrator's Guide. Both of these are available at the Globus website, http://www.globus.org/toolkit/. The documentation will take you through the process of building the Globus Toolkit software, setting up a Grid information service, setting up a certificate authority or using someone else's, installing the Globus resource management tools on your servers, and installing Globus client tools and libraries for your users.

6. Once I've installed the Globus Toolkit, how do others find out that my machine is available on the Grid, and how can I find out what other machines are on the Grid?
Answer:  Today, the Grid exists as a number of groups who are building experimental and production grid infrastructures for their own purposes. These groups are called "virtual organizations" because they are groups of organizations that are using the Grid to share resources for specific purposes. These virtual organizations are all using the same Grid technology to build their infrastructures, so they could--in theory--all interoperate as "the Grid" the same way that all of the web and email servers interoperate as "the Internet".

Each VO has its own directory service which participating systems register with so that others may discover them. This is supported by the Globus Toolkit's MDS (Monitoring and Discovery Service). Specifically, a Grid Index Information Service (GIIS)may be installed and run on one or more systems. Once a GIIS is running, the Grid Resource Information Services (GRISes) running on each system in the VO can be configured to register with the GIIS so that people (or applications) can search the GIIS for participating systems and query their configuration data. So far, the existing VOs are largely independent and aren't "linked together" for shared use yet. Specifically, there is no universal GIIS (or "root" GIIS) that one can search to find all of the VOs and their resources. You can start your own GIIS for registering your own resources and then tell others where your GIIS is so they can query it, or you can contact any of the existing VOs to ask where their GIIS is and whether you may register your machines in their GIIS or not. You'll have to find out about the existence of these VOs through some other mechanism, though.

7. What are the research challenges that the Globus Alliance is currently addressing? What do you think are the limitations of the current globus toolkit implementations?
Answer:  End-to-end resource management and adaptation techniques able to provide application-level performance guarantees despite dynamic resource properties. Automated techniques for negotiation of resource usage, policy, and accounting in large-scale grid environments, High-performance communication methods and protocols. Infrastructure and tool support for data-intensive applications, advance Tele-immersion concepts, and new problem solving environment techniques.

8. If I submit a job using Globus toolkit 4, does the execution management module capable of executing the job parallel on different machines on the grid?
Answer:  At this point at least we are unable to use Globus to submit job that can run in parallel. If you want to run jobs in parallel you could write services on different machines and then use BPEL to compose them so that you can run different segments in parallel.
CLASS DISCUSSION

Here is the class discussion I captured.

WEB SERVICE STUBS and WSDL 
The stubs created by the web services are language-specific. The SOAP messages are language and architecture-neutral. The client and server stubs are created automatically once the WSDL is written and using GT4 tools. The WSDL can either be written explicitly by the user or it can be generated from java interfaces using the Java-to-WSDL tool but it might create some java-specific code that needs to be cleaned up. Also the client stubs can also be created dynamically using Java Reflection.

STANDARDIZATION

The standard data format for communication across languages and machines with different architectures are needed. It can be either in standard binary format or in literal format where the entire data is just plugged in to the message as it is. Other formats also exist. The key to the web services is standardization. Even though CORBA like technologies existed for a long time before web services came in to existence, the key point in web services is standardization.

In GT4 on LA grid, tomcat is the Application server.

Why separate state from services??

Answer:  Consider the analogy of Object oriented programming. In that, we have the same code (functions) operating on different data sets (variables) in case of each object. So this concept is applied to web services also where web service is analogous to functions and the state is analogous to the object variables.
What is meant by non-trivial QOS in the definition of Grid?

The Grid must solve a problem in a much more efficient way that it can be solved using a single processor computer. Performance speed up should be in large magnitudes.

The aim Grid Computing is the dissolving computing itself in the sense that it should be made available publicly and people should be able to use the Grid to solve problems without any difficultly.

Standardization is the key to WSRF framework.

