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1. In the paper it is stated that “Cactus code, a modular simulation development framework that allows us to encourage and leverage the development of reusable components within the astrophysical simulation community”, can you please expand on the Cactus Framework such as platform, limitations, etc…? 

The Cactus Framework has a parallelization model.  It is easy to make Grid-enable, and contains a flexible environment which allows for the combination of different domains.  In addition, it is written as an API for C and FORTRAN programs supporting C++ to some extent, and supports modularity which includes equations, efficient PDE solution, as well as improved distributed algorithms.  One of its advantages includes its capability to scale out where\as one of its disadvantages include the fact that Grid inner points synchronization affects scalability.

2. Are you aware of any higher-level services implemented in terms of GRAM, MDS, and/or GridFTP? 
One of the higher –level services include Gridsphere’s File Browse Portlet, which uses Globus in order to copy files between machines using the Cactus Framework.; uses Gridsphere and sits on top of Globus.

3. Could the Web-based services for developing browser-accessible thin clients be based on technologies other than JSP? 

Yes, Web-based services for developing browser-accessible thin clients could potentially be developed using technologies other than JSP.  For instance, Gridsphere uses Portlets. Portlets are not exactly JSP, but in an essence is similar is to JSP; most current thin client implementation use Java.

4. In the paper it is stated “we incorporate in our ASC a number of program repositories, which speak Grid CVS”, can you mention a few? 

One of this program repositores is the ASCportal.
5. Are you aware of any other “computational demanding application” other than Einstein’s general relativistic wave equations that use Cactus? 

The Center for Computational Technology (CCT) at Louisiana State University has used Cactus to implement visualizations of hurricane and weather-related components; Cactus does not do the visualization, but rather the number “crunching”.

6. The ASC application server uses a relational database to maintain the state of sessions; could it be implemented in any other way? Explain.

This can definitely be done, but by far, everybody has been using SQL as the de-facto standard.  A particular case is Gridsphere Container, which provides a Persistence Manager that uses open-source Castor libraries from Exolab which provides mechanisms for mapping objects to SQL and an Object Query Language (OQL).

7. Can you expand on the MDS browser developed by the Java CoG Kit? 

Currently MDS4 uses XPATH instead of LDAP for query language.  It can be thought as a container built-in MDS-Index service whose aggregator services are dynamic and where a service can become a Grid wide service index.

8. What applications today (if any), use the Cactus Framework, and what problem are they trying to solve? 
Some of these applications include applications that try to solve weather-related problems by making of use of components that allow, for example, for visualization of hurricane. 

9. Could the collaboratory framework be implemented using technologies other than Java? If so, could it still be used in the same way? What would be the pros and cons of using Java technologies vs. other alternative technologies? 
In order to be able to implement the best solution, you need to be able to combine different pieces from different languages together.  In the case of Cactus, it knows nothing about Java since it uses C and FORTRAN, but Web Portals such as GridPort and GPDK are mainly been developed using Java; Java is by far the standard for Web Portals development.

10.  To what domains other than computation astrophysics, could the research performed in this paper be applied to?

Other domains, that apply to Gridsphere and Cactus, include the Cactus portal at Albert Einstein Institute (Interface to Cactus numerical relativity application

), Grid Portal at Canadian National Research Council (Provide controlled remote access to NMR spectroscopy instruments), GEON earth sciences portal / CHRONOS portal (Manage/visualize/analyze vast amount of geosciences data and large scale databases), and Pgrade portal at SZTAKI Hungary & U. Westminster UK (Creation, execution and monitoring of complex workflows).
Class Discussion
1. Does Websphere have to do with IBM? 

Yes. 


2. Can Cactus can be considered a middleware? 

Yes.

3. Can we say Cactus provides a component-based framework with flesh as the infrastructure and thorn as the component? 

Yes. For instance, you can develop new thorns and you can modify and/or add functionality to flesh.  Thorns talk to flesh via the interface. Flesh is extensible, but it is not a statically defined standard and/or interface.

4. What are Application Toolkits? 
Application Toolkits are a way to aggregate thorns.

5. Can Globus be considered as the middle guy handling top-to-bottom communication between interfaces? 
Yes. 

6. What does ccl stand for? 
Cactus Configuration Language.

7. Ghosts zone, synchronization (copying data from endpoints) could it be considered as the major overhead imposed by the application? (Figure B4.2)

Yes.

8. How is the scaling efficiency determined? 
The Grid is composed of inner points and outer points.  Outer points deal with less synchronization as compared to inner points.  Since the mechanism used makes use of inner points, there is a lot of synchronization taking place; therefore, scalability gets affected.

9. Between Data Grid and PDE, which would care more about bandwidth, TCP, latency? 
Data Grid would care more about bandwidth and PDE would care more about TCP.
10. Can Cactus be used in projects other than astrophysics? 
You can use Cactus to do anything that has a partial differential equation that is solvable.

11. Gridsphere has to do with Web interface? 
You can go to https://portal.cct.lsu.edu/gridsphere/ for a sample interface. This is Gridsphere standard implementation, you don’t have to worry about its implementation you can simply use it; designed explicitly for Grid-related applications. 

12. Portlets are independent of Cactus? 
Yes.

13. How Cactus is related to Globus? 
Cactus uses Globus for distributed processing. Most of the functionality in Cactus is located inside the driver thorn.  Cactus is built on top of Globus; Globus can be considered to be the infrastructure.
