Grid Network Services

1.1 Service Definitions and Requirements
[Tiziana Ferrari]

The following diagram tries to represent the interaction among the Grid network services currently described in this draft and with other general-purpose Grid services.

[Note: the diagram is incomplete and needs to be updated/modified as soon as the currently missing services are specified]
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Figure 2.  Relationship between Grid Network Service and general-purpose Grid services
1.1.1 Data Transport Service with Network Quality of Service

[Tiziana Ferrari, George Clapp, Doan Hoang, Volker Sander]

[Comment (Tiziana): I have moved the content of that I originally intended to put here into section 3.3.2.2 under the paragraph “DiffServ QoS Advance Reservation Service.”  This reflects my understanding of the “Data Transport Service with QoS.”  But of course we can restructure section 3.3.2.2 in order to have a section for each adv res type described there.  In any case, the other people who expressed interest in contributing here may have different views.  So please comment!]

1.1.2 Network Advance Reservation Service and Resource Management Service

The Network Advance Reservation Service allows the user to negotiate and claim  specific network capabilities for a specified time interval.  An advance reservation request contains:

· The full characterization of the resources needed through a set of resource-specific attributes (Resource Type, Domain-specific Attributes, etc);
· the time information needed to identify the time span of the resource usage (Start Time, Duration, End Time, etc);
· Additional run-time information (provided at a later stage).
An instance of the Network Advance Reservation Service (NARS, in what follows) can be modeled as the instance of a more general Advance Reservation Service, where its domain-specific agreement terms provides a high-level specification of the type of resource that the reservation service instance supervises.  In our case the domain-specific agreement terms where related to network services.
A resource acquisition process immediately follows the user-application request.  The first phase of the process can be performed by relying on the Network Resource Discovery Service (a Resource Discovery Service instance of type network), which discovers the (network) resources that match the requirements and preferences specified in the request, and returns them in a list to the NARS instance.  Note that this step is likely to be community specific, i.e. the Network Resource Discovery Service uses its knowledge about the composition of the Virtual Organization and thus serves as a community broker. At this point, the second phase starts and the NARS performs the allocation on the best-matched resource.
The Network Resource Discovery Service queries, either directly or indirectly, the resources to know their current status and availability by accessing the Grid Information Service.  As the two-step allocation procedure is expected to frequently fail (for example when a proper Network Resource Discovery Service instance of Grid Information Service instance is not available), the NARS should be designed and implemented to be resilient to such failures.  The Grid Information System offers vital information in a number of reservation phases, in fact it provides not only the list of resource instances that satisfy the user’s requirements, but also for each instance, the information about its properties and the handle of the corresponding authentication/authorization service instance.
The user application who acts as agreement initiator, i.e. who issues an advance reservation request, has to be authenticated and authorized on the basis of a set of policy rules.  Authentication and authorization can be performed by relying on a separate Authentication and Authorization Service, which can be implemented for example according to a generic AAA Architecture.  An authorized request can be satisfied only if a resource that satisfies the user’s requirements is available in the specified time frame. The related agreement terms are then called to be “observed”.
The actual resource allocation can be performed by a direct service invocation model where the end-system is part of the control plane signaling. However, this service invocation model requires appropriate authorization mechanisms to be included in the control plane signaling. The alternative approach that nicely fits to the Grid environment is an indirect service invocation model. Here, claiming an agreed service is performed by invoking the Network Resource Management Service instance coupled with a network resource element, which hides the complexity of the resource-specific allocation tasks.  Different service instances are available depending on the specific type of of service provisioning.  DS-MPLS, pure DiffServ, and Lightpath provisioning are some examples of Resource Management Service types. 
Each resource element is handled by a single Resource Management Service instance, and a service instance can control one or more resource elements.  Multiple Resource Management Service instances can run in a given domain, e.g. services such as a guaranteed bandwidth can be build by multiple technologies. .  In the multiple administrative domain scenarios, more resource managers are needed to deal with the reservation of an end-to-end path.  Again, two different models exist to implement end-to-end reservations. The control plane signaling approach relies on a consistent end-to-end signaling in the control plane. Here, signaling messages have to be intercepted for authorization and further policy decisions. The other approach is following the concept of composed agreements. Here, a particular end-to-end service of a specific community would perform the negotiation with the individual NARS, and, following the indirect service invocation model, it would also contact the individual resource management service instances for service allocation.   The Resource Management Service instance keeps track of the use and the reservation of a given resource over time.
The NRES is a client server of the Network Information Service, as information about the actual performance experienced by the application which performed the advance reservation request, should be continuously notified back to it.

The interaction between the NRES and the related services is illustrated in Figure 3.
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Figure 3.  Network Advance Reservation Service: relationship with Grid network services and other Grid general-purpose services
At the start of the reservation time, the client can use the reserved resource to perform the task if the reservation has been granted; for example, a network reservation can be used to initiate a data transfer.  Of course, agreement terms can be renegotiated with  the Advance Reservation Service, evenon previously granted reservations. 


































































































































































































































� Some of the ideas described in this section are borrowed from the GARA Advance Reservation toolkit [� REF _Ref58822244 \r \h ��1�] and they reflect the work developed in the framework of the IST project: DataTAG [� REF _Ref64262287 \r \h ��2�].
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