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1. Introduction
GNS-WSI (Grid Network Service – Web Services Interface)

WSRF

2-phase commit
Specifications
2. GNS-WSI Services

GNS-WSI provides the following services:

· ReservationFactoryService: Receives registration requests to book Grid resources. It also returns information on resources available on the Grid.
· ReservationService: Receives reservation, modification, and release requests. It also manages current status of reserved resources.
· ReservationCommandService: Supports two-phase commit. It manages the status of pre-reserve, -modify, and -release processes, and abort or commit for each process by order of users.
ReservationResource and ReservationCommandResource are service instances for ReservationService and ReservationCommandService for each user request, respectively.
3. State Model

3.1. ReservationStatus
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ReservationStatus is an attribute of ReservationService and represents the current reservation status for each reservation request. The ReservationStatus transition process is shown in Figure 1. The ReservationStatus transition process consists of the following:

· Created: A registration request is accepted (ReservationResource is created).
· Reserved: Requested resources are booked.
· Activated: The resources are activated.
· Released: The resources are released.
· Error: Errors have occurred. 

create, reserve, modify, and release in Figure 1 indicate operations of ReservationFactoryService and ReservationService invoked by a client. S and F represent success and failure or destruction by the client of each command. The gray squares represent status changes at the server side.
3.2. CommandStatus

CommandStatus is an attribute of ReservationCommandService and represents the current command status of each ReservationCommandResource created by a reservation-related operation such as reserve, modify, or release.

The CommandStatus transition process shown in Figure 2 consists of the following:

· Initial: reserve / modify / release command has been sent to an actual resource manager, but the request has not been completed yet.

· Prepared: The requested command has been prepared.

· Committed: The command has been completed.

· Aborted: The requested resources are not available or the pre-command has expired.

commit and abort in Figure 2 are invoked by the client, and the gray squares also represent status changes at the server side. After CommandStatus has changed to Prepared, the client invokes commit or abort.

We use a modified two-phase commit protocol. Fundamentally, a two-phase commit is a blocking protocol. If a coordinator fails after a reserve request, CommandStatus may be left in the Prepared state until the coordinator is repaired and the requested resources are blocked for that duration. Moreover, a coordinator and its cohorts are loosely coupled on the Grid, and the coordinator may not issue a commit or abort request. We applied an automatic ``time out'' to the transit from Prepared to Aborted.

In our system, Prepared waiting for a commit or abort request times out at Ttimeout as follows:
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Ttransit indicates the state transit time from Initial to Prepared.
4. GNS-WSI2 Port-types
Table 1. Summary of the GNS-WSI port-types and their operations.
	ReservationFactory Port-Type

	createReservationResource
	Creates reservation resource

	netResourceQuery
	Checks availability of specified resources

	netAvailableResourceQuery
	Discovery of available resources

	getTimetable
	Optional parameter for reservation monitoring

	Reservation Port-Type

	netResourceReservation
	Makes advance reservation

	netResourceModification
	Modifies specified reservation resources

	netResourceRelease
	Releases specified reservation resources

	getResourceProperty
	Returns specified ReservationResource property

	ReservationCommand Port-Type

	commit
	Commits the request

	abort
	Aborts the request

	getResourceProperty
	Returns specified ReservationResource property


5. GNS-WSI2 Attributes

Table 2. GNS-WSI2 attributes.

	Name
	Data Type
	Description

	pathId
	Integer
	Path identifier for query operations

	resourceStatus
	String (Available | NotAvailable)
	Path resource status for query operations

	ReservationStatus
	ReservationStatus type
	See 2.1

	CommandStatus
	CommandStatus type
	See 2.2

	reservationEPR
	EndpointReference type
	ReservationResource (Reservation Request) identifier

	reservationCommandEPR
	EndpointReference type
	ReservationCommandResource identifier

	APoint
	String
	Site identifier

	ZPoint
	String
	Site identifier

	Availability
	Integer
	0=Un-protected | 1=Protected

	Bandwidth
	Integer
	Positive integer (kbit/s)

	Latency
	Integer
	Positive integer (msec)

	startTime
	dateTime
	start time of the reservation

	endTime
	dateTime
	end time of the reservation

	localUsername
	String
	user name of certificate

	ErrorInfo
	BaseFaultType
	Error information when ResourceStatus / CommandStatus == Error

	Reservation CommandHistory
	Reservation CommandHistory type
	History of user request information, which includes timestamp, reservationCommandEPR, operation information, and finalCommandStatus

	ReservationResourceKey
	String
	ReservationResource identifier

	reservationFactoryFault
	BaseFaultType
	Exception

	reservationFault
	BaseFaultType
	Exception

	reservationCommandFault
	BaseFaultType
	Exception


6. ReservationFactory Port-Type Operations
The ReservationFactory port-type defines three operations. Italic parameters indicate optional.
6.1. createReservationResource
The operation is used to create ReservationResource.

· Input(s): None.

· Output(s): reservationEPR.

· Fault: reservationFactoryFault.

6.2. netResourceQuery
· Input(s): PathInfo type[]. PathInfo includes pathId, APoint, ZPoint, availability, bandwidth, latency, startTime and endTime.
· Output(s): PathResult type[]. PathResult includes pathId and resourceStatus.
· Fault: reservationFactoryFault

6.3. netAvailableResourceQuery
· Input(s): APoint, ZPoint, availability, bandwidth, latency, startTime and endTime.
· Output(s): AvailablePathResult type[]: AvailablePathResult includes APoint, ZPoint, availability, bandwidth and latency.
· Fault: reservationFactoryFault.
7. Reservation Port-Type Operations
7.1. netResourceReservation

· Input(s): APoint, ZPoint, availability, bandwidth, latency, startTime and endTime
· Output(s): reservationCommandEPR

· Fault: reservationFault

7.2. netResourceModification
· Input(s): bandwidth, startTime and endTime
· Output(s): reservationCommandEPR

· Fault: reservationFault

7.3. netResourceRelease
· Input(s): None.
· Output(s): reservationCommandEPR

· Fault: reservationFault

7.4. getResourceProperty (provided by WS-ResourceProperty)
· Input(s): ReservationResourceProperty name (javax.xml.namespace.QName).
· Output(s): ReservationResourceProperty value 

· Fault: BaseFaultType
8. ReservationCommand Port-Type Operations
8.1. commit
· Input(s): None.
· Output(s): None.

· Fault: reservationCommandFault

8.2. abort
· Input(s): None.
· Output(s): None.

· Fault: reservationCommandFault

8.3. getResourceProperty (provided by WS-ResourceProperty)

· Input(s): ReservationCommandResourceProperty name (javax.xml.namespace.QName).
· Output(s): ReservationCommandResourceProperty value 

· Fault: BaseFaultType
Figure � SEQ Figure \* ARABIC �1�. The ReservationStatus transition process.





Figure � SEQ Figure \* ARABIC �2�. The CommandStatus transition process.
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