	Discipline Portals / Frameworks

(problem expression; user state management; collaboration services; workflow engines; fault management)

	Applications and Utility Services

(domain specific and general components)

	Language Specific APIs

(Python, Perl, C, C++, Java)

	Grid Collective Services

(resource brokering; resource co-allocation; data cataloguing, publishing, subscribing, and location management; collective I/O, job management)

	Core Grid Functions

(resource discovery; resource access; authentication and security; event publish and subscribe; monitoring / events)

	Communication Services

	Security Services

	Resource Managers

(export resource capabilities to the Grid, handle execution environment establishment, hosting, etc., for compute resources)

	Physical Resources

(computers, data storage systems, scientific instruments, etc.)

	Figure 1. Grid Architecture
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	Figure 2. Basic GIS Functions

(The lines indicate relationships, the arrows information flow, the diamonds resources, and the triangles are the information directory.)
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	Figure 3. The GIS Can Encode Organizational Relationships.
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	Figure 4. Software Architecture for 5/15/02 Deployment of the DOE Grids CA.

(Courtesy Tony Genovese (tony@es.net) and Mike Helm (helm@es.net), ESnet, Lawrence Berkeley National Laboratory.)
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	Figure 5. Certificate Issuing Process

(Courtesy Tony Genovese (tony@es.net) and Mike Helm (helm@es.net), ESnet, Lawrence Berkeley National Laboratory.


I was unable to copy and paste figure 6. 

