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1 Introduction

1.1 Purpose

This document is the requirements for the Web Services Resource Framework Technical Committee, whose purpose and deliverables are defined at http://www.oasis-open.org/apps/org/workgroup/wsrf/download.php/6794/wsrf-charter-1.1.htm.
1.2 Current status

(This section will be removed, as the requirements document moves forward into a more formal TC review)

The current document represents a culling of requirements from the TC’s charter, the Globus Grid forum’s OGSA effort, the TC’s issue’s list, and  requirements from other OASIS TCs. While we hope to have captured all the major requirements, we are certain to have missed some. 
Please view this as an early draft, and focus on complete coverage of the requirements space, and addressing core ideas. We welcome grammatical and technical corrections, but our current focus is to ensure that we have captured all the requirements for WSRF.

Please note that we are attempting to cast all of the requirements as requirements. While there are often clear and direct responses to some of the requirements, we don’t want to dictate the response in the requirement. As an example, the requirement for Notification, which almost certainly leads to using WS-Notification, is not a requirement to use WS-Notification, but rather a requirement for scalable, pub/sub topic based client notification. When proposing a new requirement please provide a requirement that does not dictate the solution. An exception to this is when a solution is directly mandated as part of out charter. (The use of WSDL, for example) 
1.3 Terminology
The key words must, must not, required, shall, shall not, should, should not, recommended, may, and optional in this document are to be interpreted as described in Error! Reference source not found..

1.4 Glossary
2 Requirements 
For ease of reference, the requirements have been split into clusters, with the intent of keeping related requirements together in the document. The current clusters are:
· General

· Identification and Reference

· State Management

· Lifecycle
These clusterings are non-normative, and is intended merely to aid readers of the document.

We also explicitly have a collection of “Non-requirements” These echo the “out of scope” section of the TC charter, and capture items which the TC has explicitly defined as not driving out work. This is not a call for people to generate large collections of non-requirements, but rather a place to describe and explain why some items which might seem like requirements for WSRF our not considered as requirements. 
2.1 Format of requirements

Each requirement has a number, permitting long term reference to the requirement. Each requirement has a descriptive name and then three sections, What, Why and How. 

2.1.1.1 What

The what section comprises a prose description of the basic requirement, in enough detail to permit the reader to understand the nature of the requirement. This section is intentionally brief. Should a detailed, complex technical discussion be required to understand the requirement, an appendix entry, or reference to a detailed document is recommended. 
2.1.1.2 Why

The why section comprises one or more references to supporting material justifying the inclusion of the requirement within the WSRF-TC’s remit. Primary supporting references will be to either use cases found within the WSRF use case document (Cite) or the WSRF charter. Secondary supporting references may include existing Grid, Oasis, W3C and documents. The purpose of the why section is to document the original motivation of the requirement. 
2.1.1.3 How

The How section comprises the specific OASIS specifications which will be used to satisfy the requirement. If the TC determines to defer the requirement, the how section may indicate this.  When appropriate, specific sections of the specification(s) will be enumerated. The how sections will gradually be filled in with specific pointers to the portion(s) of the specifications which satisfy the requirement. When the specification is complete, every how section should be completed, or a specific choice to defer the requirement cited. 
2.2 General 

2.2.1 (RQT1)The WSRF specifications MUST define a Service Orientated Architecture (SOA) Solution to accessing stateful resources
2.2.1.1 What?

As a OASIS solution, WSRF needs to be based on SOA solutions. 
2.2.1.2 Why?

A SOA allows loose coupling and, therefore, greater flexibility in the interconnecting protocol and underlying platform for servers and clients.  This flexibility is core to the creation of complex heterogeneous grid (and other) systems.
2.2.1.3 How?

Specification: [WSResourceProperties] 

                        [WSResourceLifetime]

                        [WSBaseFaults]

                        [WSServerGroup]
2.2.2 (RQT2) The WSRF specifications will use WSDL exchanges for all normative messages exchanges

2.2.2.1 What?

All normative message exchanges will be described using WSDL. The WSRF specifications will conform to WSDL 1.1, but will position WSDL usage to align with the emerging WSDL 2.0 specifications, as possible. 
2.2.2.2 Why?

WSDL is fundamental to web services interoperability [CHARTER]
2.2.2.3 How?

2.2.3 (RQT3) The WSRF specifications will use a scalable, web services based notification mechanism when informing clients of state changes in exposed state 
2.2.3.1 What?

The OGSA and proposed WSRF model calls for clients to be able to subscribe to be informed about changes in the state of various exposed state of resources. A scalable, web services based notification mechanism will be needed meet this need. 
2.2.3.2 Why?

Change notification and subscription are key parts of the OGSA based grid computing approach that drove many of the original WSRF effort. [State Paper, OGSA specifications, 
2.2.3.3 How?

The use of WS-Notification
2.2.4 (RQT4) All fault messages must comply to a Normative XML Schema type (Alternative: (R2) All fault messages must be capable of normative validation)
2.2.4.1 What?

The WSRF specification should define a standard terminology, XML types and WSDL usage of a base fault type to be used throughout the WSRF specifications.  This should not be restrictive to any particular platform.

Reference: [WSRFIssues] (WSRF2, WSRF28, WSRF50)
2.2.4.2 Why?

Defining a common way by which faults will be specified enhances the ease of problem determination and fault management in Web services. Provision of a schema for each fault ensures completeness, and the ability to validate fault messages. 
2.2.4.3 How?
WSRF-BaseFaults defines an XML Schema for a base fault, along with how this fault type is used by Web services.
Specification: [WSBaseFaults]
2.3 Identification and Reference

2.3.1 (RQT5) The WSRF specifications MUST describe how individual instances of a stateful resource, including service instances may be referenced 
2.3.1.1 What?

The WSRF specifications must describe the message exchange patterns which permit an individual instance of a stateful resource to be referenced. 
2.3.1.2 Why?
2.3.1.3 How?

Use of WS-Addressing EPRs – see [WSAddressing].
Reference: [WSRFIssues] (WSRF7, WSRF40, WSRF41, WSRF42)
Specification: [WSResourceProperties] 

                        [WSResourceLifetime]

                        [WSBaseFaults]

                        [WSServerGroup]
2.3.2 (RQT6) The WSRF specifications MUST allow a stateful resource to be invoked based on information contained within its reference
2.3.2.1 What?

· Any mechanism(s) used to reference a WS-Resource must provide sufficient information for 
the consumer to retrieve the WSDL description of the resource (i.e. it must contain the ServiceName)

· The WSDL component model of the WS-Resource must be complete (must include inline of import the schema of all referenced elements).

· The mechanism(s) must contain enough information to disambiguate which port and/or service to use if there are multiple ports/services in the WSDL.
2.3.2.2 Why?

It must be possible to invoke a WS-Resource based on the reference to that WS-Resource.  In other words, there should be enough information in a WS-Resource reference to establish a binding a port in order to invoke a WS-Resource based on its reference.

This is a WSDM requirement. CITE 
Use case: 
On receipt of an EPR, the receiving application needs to invoke an operation on the endpoint represented by that EPR.  In order to this, the application must have knowledge of the correct  binding and the portType(s) (interface) that are exposed by the interface.
2.3.2.3 
How?

See [WSAddressing] with normative statement requiring the use of ServiceName and portType in EndpointReferences to be used within WSRF?
 Reference: 

[WSRFIssues] (WSRF13, WSRF46)
Specification: [WSResourceProperties] 

                        [WSResourceLifetime]

                        [WSBaseFaults]

                        [WSServerGroup]
2.3.3  (RQT7) The WSRF specifications MUST enable stable references to WSRF instances
2.3.3.1 What?

The mechanism used to identify WS-Resource instances should allow these references to be stable, and to enable their resolution when referencesbecome stale.
2.3.3.2 Why?

This satisfies the OGSI requirement that Grid Service References should be re-resolvable from their logical Grid Service Handle (via a Handle Resolver) when they become stale. {OGSI/OGSA state paper, OGSI/OGSA specification]
2.3.3.3 How?

Specification: 
I

2.4 State Management

2.4.1 (RQT8) The WSRF specifications MUST define a normative mechanism by which a Web Service will expose state to clients
2.4.1.1 What?

A single normative mechanism must be specified for dealing with state.  There should be no ambiguities relating to the behaviour of the interfaces that satisfy this requirement.

Reference: [WSRFIssues] (WSRF3, WSRF4, WSRF6)
2.4.1.2 Why?

A standard mechanism in order to define, query, update state simplifies the state-related interactions between clients and services.  This is the core of WSRF.

2.4.1.3 How?

Specification: WS_ResourceProperties
2.4.2  (RQT9) The WSRF specifications MUST define a normative mechanism to associate a service with a stateful resource 
2.4.2.1 What?

2.4.2.2 Why?

An implicit association between service and state enables a specific stateful instance of a service to be referenced without state information being exposed on the interface of the service.  This corresponds to the OGSI specification that encourages the instantiation of Grid Service Instances to represent state (rather than passing state correlation information explicitly on each interaction).
2.4.2.3 
How?

Specification: [WSResourceProperties] 

                        [WSResourceLifetime]

                        [WSBaseFaults]

                        [WSServerGroup]
2.4.3 (RQT10) The WSRF specifications MUST support a normative mechanism for clients to get the exposed state of a WS-Resource at runtime
2.4.3.1 What?

The interfaces provided to satisfy this requirement should not restrict clients’ usage.

Also reference [WSRFIssues] WSRF23.

2.4.3.2 Why?

2.4.3.3 How?

2.4.4  (R9) The WSRF specifications MUST support a normative mechanism for clients to update the exposed state of a WS-Resource at runtime
2.4.4.1 What?

Consideration in satisfying this requirement should be made to ensure that the protocol is simple, with clear fault handling, indicating whether the modification has been unsuccessful.  The solution to this requirement might optimise bandwidth by combining a number of operations into a single request.  

Also reference [WSRFIssues] WSRF21, WSRF25, WSRF26.
2.4.4.2 Why?

2.4.4.3 How?

2.4.5  (RQT11) The WSRF specifications MUST support a non-restrictive, normative mechanism for clients to query the available exposed state of a WS-Resource at runtime
2.4.5.1 What?

There must be a mechanism for a client to acquire all the exposed state (e.g.  resource properties )of a WS-Resource at runtime.  It must be possible for client to query all the exposed state (properties) that are currently exposed by the resource, even if they are not listed in its schema.
In addition, there must be a mechanism for clients to list all the properties defined by an xsd:any.

The mechanism for the querying of exposed state (e.g. resource properties)should be flexible enough to allow many dialects of query.

Reference: [WSRFIssues]: (WSRF9, WSRF16)

2.4.5.2 
Why?

Use case:

Client GUI wants to get all the  exposed state (resource properties) from a WS-Resource to list on panel. For example:

Resource Property schema contains xsd:any so namespaces are not known prior to runtime.

Client knows types of  exposed state (resource Properties) available but wants to know what’s available at the moment.

Client doesn’t want to have to go through the schema document (perhaps it doesn’t have access to the WSDL).

2.4.5.3 How?

(Note that usage of WS-MXS is not necessarily the best solution for this because this requires building a schema on the fly.)

Specification: WS-ResourceProperties
2.4.6  (RQT12) The WSRF specifications MUST support a mechanism to associate metadata with WS-Resource state definitions
2.4.6.1 What?

A mechanism is required to specify the behaviour of exposed state (resource properties).  It must be possible for a client to have access to this metadata.

Reference: [WSRFIssues]: (WSRF10)
2.4.6.2 Why?

OGSI requires metadata on exposed state (properties) in order to express behaviours such as ‘read-only’.  It is useful for a client to have access to this and similar metadata about properties.
2.4.6.3 How?

Specification: WS-ResourceProperties, Additional metda data specifications 
2.4.7  (RQT13) The WSRF specifications MUST support a normative mechanism for clients to subscribe to updates of the exposed state (resource properties) as their values change
2.4.7.1 What?

The mechanisms which permit the examination of exposed state must be such that it is possible for a WS-Resource to observe changes made to its stateful resource.  
It must be flexible enough to enable encapsulation of the stateful resource within the WS-Resource.


More detailed requirement on format clarification, see reference [WSRFIssues] WSRF20.
2.4.7.2 Why?

The GRID implementation requires a mechanism to subscribe to updates to information sources (notably WS-Resources) as the information in those sources changes.

2.4.7.3 How?

WS-Notification

Specification: WS-ResourceProperties

2.4.8  (RQT14) The WSRF specifications MUST permit  WS-Resource interfaces to be aggregated
2.4.8.1 What?

The WSRF specifications should ensure that it is possible to aggregate the constituent exposed state of several stateful resources into a single exposure derived from the constituent exposed resources
Reference: [WSRFIssues] (WSRF1)
2.4.8.2 Why?

Web service interfaces designers may define a WS-Resource by means of the aggregation of a collection of discrete interfaces (PortTypes).  Each of these may contain exposed state (resource properties) that 
also need to be aggregated.  In order that WS-Resources can be created from other interfaces, the WSRF specifications need to ensure that it is possible to aggregate these resource properties of the constituent interfaces into the single derived interface.
2.4.8.3 How?
The [WS-ResourceProperties] specification defines a mechanism for the definition of ResourceProperties in a ResourceProperties document.     Web service designers are expected to compose a resource property schemea  (and populate a matching document) for the derived Web service consisting of all the resource property element declarations from each of the constituent interfaces used in the composition.
Specification: [WS-ResourceProperties]
2.4.9 (RQT15) WSRF MUST  make it possible to associate the exposed state off a service with constituent interfaces following interface aggregation
2.4.9.1 What?

It must be possible for a client to determine the interface from which a property originated in the case where the interface has been derived from a number of constituent interfaces.

The requirement is to disambiguate which interfaces operations/properties come from and which interfaces are supported by a WS-Resource.

The requirement must satisfy implementations using both WSDL 1.1 and WSDL 1.2.

Reference: [WSRFIssues] (WSRF1)
2.4.9.2 Why?

Web service interfaces designers may define a WS-Resource by means of the aggregation of a collection of discrete interfaces (PortTypes).  Each of these may contain Resource Properties that also need to be aggregated.

It is possible to aggregate the Resource Properties of the constituent interfaces into the single derived interface.
2.4.9.3 How?
Some recommendations – not yet resolved. (see issue)
Specification: WS-ResourceProperties

2.5 Lifecycle

2.5.1 (RQT16) The WSRF specifications MUST support a normative mechanism for clients to request the absolute destruction time of a WS-Resource
2.5.1.1 What?

2.5.1.2 Why?

In many cases the Grid Service instances (WS-Resources) created to accomplish a task are only needed for a limited time (for example, they may represent physical resources such as storage allocations).  In such cases, an explicit lifetime may need to be associated with the instance on its creation.
Another example is in the case of any failure in the progress of a task.  In this case, having a specified destruction time enables the instance to be safely destroyed and the resource(s) that it represents to be recycled.  This is particularly critical in a large scale, distributed system such as the Grid where no single client or server may be reliably responsible for destroying some resources; by setting system level terminations for these resources, we can ensure they are destroyed and the underlying system resources reclaimed. 
2.5.1.3 How?

TerminationTime
Specification: WS-ResourceLifetime
2.5.2  (RQT17) The WSRF specifications MUST support a normative mechanism for clients to request the relative destruction time of a WS-Resource 
2.5.2.1 What?

It should be possible for clients to request the destruction time of a WS-Resource relative to the current time.
2.5.2.2 Why?

This reduces problems in ensuring that clocks are set consistently.

2.5.2.3 How?

Reference: [WSRFIssues] (WSRF19)
Specification: WS-ResourceLifetime

2.5.3  (RQT18) The WSRF specifications MUST support a normative mechanism for clients to request the modification of the destruction time of a WS-Resource after its creation
2.5.3.1 What?

After the WS-Resource has been created, it must be possible to request the modification of its destruction time.  This might be done by users or by managers of the WS-Resource instance.
2.5.3.2 Why?



2.5.3.3 How?

Specification: WS-ResourceLifetime

2.5.4  (RQT19) The WSRF specifications MUST support a normative mechanism for clients to query the destruction time of a WS-Resource after its creation
2.5.4.1 What?

After the WS-Resource has been created, it must be possible to query its destruction time.  This might be done by users or by managers of the WS-Resource instance.

2.5.4.2 Why?

For example, a client of a particular Grid Service instance may need to query its lifetime.  If the lifetime proves insufficient, the client may then need to extend the lifetime of the resource.
2.5.4.3 How?

Specification: WS-ResourceLifetime

2.5.5 (RQT20) The WSRF specifications MUST support a normative mechanism for clients to request the immediate destruction of a WS-Resource 
2.5.5.1 What?

2.5.5.2 Why?

2.5.5.3 How?

Specification: WS-ResourceLifetime

2.5.6 (RQT21) The WSRF specifications must support multiple query expression dialects

2.5.6.1 What?

WSRF must be able to support multiple query expression dialects. Appropriate properties should be defined to describe which dialects are being used and are supported. 
2.5.6.2 Why?

[WSRF issue16] + allowing the use of multiple query expression dialects. 
2.5.6.3 How

2.5.7 (RQT22) The WSRF specifications must properly indicate partial success and failure.

2.5.7.1 What?

When performing operations which may affect multiple properties on a resource, any fault most indicate which operations succeeded. 
2.5.7.2 Why?

Clients need to know which properties were actually changed in a multi-property operation. [WSRF Issue 25]
2.5.7.3 How

2.5.8 (RQT23) The WSRF specifications must provide a mechanism to return the complete set of current properties associated with a resource in a RESTful fashion  

2.5.8.1 What?

It should be possible to get the complete set of properties and associated values that are associated with a resource, in a fashion that is consistent with the REST  (Representational State Transfer) principles. 
2.5.8.2 Why?

RESTful access to the set of properties associated with a resource is a common and appropriate SOA usage pattern. [WSRF issue 27]
2.5.8.3 How

[Pointer to Roy Fielding’s thesis] 
2.5.9 (RQT24) The WSRF specifications must provide a mechanism for clients to request notification when any property of a resource has changed 

2.5.9.1 What?

A client should be able to request notification to any changes to any of the publicly exposed properties of a resource
2.5.9.2 Why?

Clients should not have to enumerate all the properties of a resource and then subscribe to each property for notification separately. [WSRF Issue 55]
2.5.9.3 How

2.6 Design time requirements

This section documents requirements which apply to the design time model of WSRF services. 

2.6.1 (RQT25) The WSRF specifications MUST provide a design time description of the meta-data associated with a WS-Resource

2.6.1.1 What?

2.6.1.2 Why?

2.6.1.3 How?

2.6.2 (RQT26) The WSRF specifications must provide a design time mechanism to expose the original interfaces which contributed to an aggregated interface
2.6.2.1 What?

When multiple interfaces are aggregated to form a single aggregate interface, it must be possible to determine, at design time,  from the aggregated interface, which un-aggregated interfaces were combined to form the aggregate.  
2.6.2.2 Why?

Clients need to be able to determine if an aggregated interface is, in fact, an instance of a specific, un-aggregated interface. [WSRF ISSUE 1] This is the design time counterpart to (R14)
2.6.2.3 How?

2.6.3 (RQT27) The WSRF specifications must provide a design time mechanism to enumerate all of the exposed state of a resource, including those which would be returned with a query of xsd:any. 

2.6.3.1 What?

It must be possible to get an enumeration of all the possible properties which a resource may 
return. (Does this include all current, or all across all time?)  [WSRF ISSUE 9]
2.6.3.2 Why?

Clients need to be able to determine if an aggregated interface is, in fact, an instance of a specific, un-aggregated interface. [WSRF ISSUE 1]
2.6.3.3 How?

2.7 Non-Requirements – should we bother documenting these?
This section details areas that have been considered with the decision that they are specifically not part of the WSRF remit.  It explains why they are not requirements.  For example, they may be part of another specification’s remit or else they may be application specific.
2.7.1 (NRQT1) The WSRF specifications SHOULD NOT define normative semantics for concurrent access to the same WS-Resource  instance by multiple clients
2.7.1.1 What?

The consistency semantics of state related information are application specific and not addressed by the WSRF group of specifications.
2.7.1.2 Why Not?

The OGSI specification does not deal with the semantics of concurrent access to the same state data.  This is deemed to be application specific and, therefore, not relevant for the inclusion in the specification.

Consistency is maintained by the application by appropriate utilisation of other specifications detailed under ‘How’.
Name the specs that deal with consistency.
2.7.2 (NRQT2) The WSRF specifications SHOULD NOT define a normative Factory Pattern for the creation of WSRF Instances
2.7.2.1 What?

It is not an objective of the WSRF specifications (in particular [WS-ResourceLifetime] to define the message exchanges representing the function of a WS-Resource factory.
2.7.2.2 Why Not?

Factory requirements are too varied to allow a general-purpose factory message exchange to be usefully defined.  
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Appendix A. Revision History

[This appendix is optional, but helpful. It should be removed for specifications that are at OASIS Standard level.]

	Rev
	Date (MM/DD/YYYY)
	By Whom
	What

	0.1
	07/08/2004
	Katy Warr 
	Initial Creation based on current specs, issues lists and Grid requirements

	0.2
	07/14/2004
	David Levine
	Number requirements and add format of requirements to intro.

	0.2a
	07/26/2004
	David Levine
	Clarify separation between resource and service. Clarify several requirements to make them descriptive rather than prescriptive.  

	0.3
	8/16/2004
	David Levine
	Substantial revisions to capture new requirements, update language. 

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Appendix B. Notices

OASIS takes no position regarding the validity or scope of any intellectual property or other rights that might be claimed to pertain to the implementation or use of the technology described in this document or the extent to which any license under such rights might or might not be available; neither does it represent that it has made any effort to identify any such rights. Information on OASIS’s procedures with respect to rights in OASIS specifications can be found at the OASIS website. Copies of claims of rights made available for publication and any assurances of licenses to be made available, or the result of an attempt made to obtain a general license or permission for the use of such proprietary rights by implementors or users of this specification, can be obtained from the OASIS Executive Director.

OASIS invites any interested party to bring to its attention any copyrights, patents or patent applications, or other proprietary rights which may cover technology that may be required to implement this specification. Please address the information to the OASIS Executive Director.
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This document and translations of it may be copied and furnished to others, and derivative works that comment on or otherwise explain it or assist in its implementation may be prepared, copied, published and distributed, in whole or in part, without restriction of any kind, provided that the above copyright notice and this paragraph are included on all such copies and derivative works. However, this document itself does not be modified in any way, such as by removing the copyright notice or references to OASIS, except as needed for the purpose of developing OASIS specifications, in which case the procedures for copyrights defined in the OASIS Intellectual Property Rights document must be followed, or as required to translate it into languages other than English.

The limited permissions granted above are perpetual and will not be revoked by OASIS or its successors or assigns.

This document and the information contained herein is provided on an “AS IS” basis and OASIS DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTY THAT THE USE OF THE INFORMATION HEREIN WILL NOT INFRINGE ANY RIGHTS OR ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

�Do we need some callout to WS-Metadata Exchange Here? We probably want to constrain what approaches to getting the WSDL we are actually encouraging. 


�Personally I’m confused by this entire requirement.  We certainly can and do use WS-Addresses without this additional adornment so what specific usecase is being addressed.  And yes I believe that this is addressed by WS-MEX.


�Again not sure why I need this?  This feels like something we should drive to W3C and the addressing WG…


�Katry, please provide. 


�WS-RenewableReferences


�I think this requirement needs to be reworked in the face of the WS-Resource work and the defining of the IPR.


�This feels like 2 requirements


�The distinction between WS-Resource and its stateful resource here seems wrong.


�We need additional clarity here. Two particular areas of concern. How much granularity of change observation are we requiring, how much control over that will be necessary? I suspect the encapsulation comment is meant to imply that here may not be much of a one-to-one relationship between the notification document and schema and the actual underlying resources’s implementation, but I’m note sure that’s what’s actually meant here. 


�MAY


�Not really.  Just means that the expiration will be extended by a relative amount.  The client still may be surprised when the WS-Resource is still around way beyond when he asked for it to be destroyed in relative terms.


�Refer to the Get resource property requirement


�Refer to the Query resource property requirement


�While the infrastructure must be flexible enough to support multiple expressions this mechanism will cause interop problems.  It is likely that profiles will need to be defined.


�I’ve done this as standalong, but we may actually want to move it to part of RQT3 


�In particular, we want to be clear on the bounds, at design time, of how much we’ll be able to return, since there can be new ones at run time. Presumably, it’s all that we know about at the current point of the design. 
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