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Abstract

Data management systems are central to many applications across multiple domains, and play a
significant role in many others. Web services provide implementation neutral facilities for
describing, invoking and orchestrating collections of networked resources. The Open Grid
Services Architecture (OGSA) provides consistent interfaces for creating, managing and
exchanging information among Grid services, which are dynamic computational artifacts cast as
Web services. Both Web and Grid service communities stand to benefit from the provision of
consistent, agreed service interfaces to data management systems. Such interfaces must support
the description and use of data management systems using Web service standards, taking
account of the design conventions and mandatory features of Grid services. This document
presents a specification for a collection of data access interfaces for XML Data Resources, which
extends interfaces defined in the Grid Data Service Specification [GDSS], which in turn is based
on the OGSA Data Services proposal [Data Services].

This document is presented for discussion within the Global Grid Forum (GGF) Database Access
and Integration Services (DAIS) Working Group, with a view to the document evolving to become
a proposed recommendation. There are several respects in which the current proposal is
incomplete, but it is hoped that the material included is sufficient to allow an informed discussion
to take place concerning both its form and substance. Future versions of this document will be
revised to remove the dependency on the Open Grid Services Infrastructure (OGSI).
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1. Introduction

This document presents a specification for a collection of data access interfaces for XML Data
Resources. An XML Data Resource is taken to mean a data source/sink, together with any
associated management infrastructure, that exhibits capabilities that are characteristic of XML
repositories, e.g., can be queried using XPath or updated using XUpdate or any another suitable
XML query/update language. The interfaces adopt the framework provided by the OGSA Data
Services proposal [Data Services], in that interfaces are categorised according to the support
they provide for data description, data access, Data Service creation and data management. As
such, this document should be read in conjunction with the OGSA Data Services proposal and
the generic Grid Data Service Specification [GDSS], which defines the base portTypes that are
extended in this specification. All of these documents assume some familiarity with the Open Grid
Services Infrastructure (OGSI) [OGSI]. The specification does not mandate how the interfaces
are composed into services. The proposed interfaces may be used in isolation or in conjunction
with others.

2. Notational Conventions
The key words “MUST,” “MUST NOT,” “REQUIRED,” “SHALL,” “SHALL NOT,” “SHOULD,”

“SHOULD NOT,” “RECOMMENDED,” “MAY,” and “OPTIONAL” are to be interpreted as
described in RFC-2119 [RFC2119].



GWD-R 24/02/2004 16:492/24/2004-11:08:00-AM |

This specification generally adopts the terminology currently defined in the OGSA Data Services
document [Data Services]. The OGSA Data Services document is evolving and this terminology
is expected to change in future versions of the DAIS Working Group specifications.

This specification uses namespace prefixes throughout; these are listed in the table below. Note
that the choice of any namespace prefix is arbitrary and is not semantically significant.

Prefi> Namespace

dais http://www.ggf.org/namespaces/2004/03/DAIS
http http://www.w3.0rg/2002/06/wsdl/http

XQX http://www.w3.0rg/2003/12/XQueryX

xsd http://www.w3.0rg/2001/XMLSchema

xsi http://www.w3.0rg/2001/XMLSchema-instance

3. Specification Overview

3.1 Scope of specification

This document extends the interfaces presented in the Grid Data Services Specification [GDSS]
to allow access to and description of XML Data Resources. The proposed interfaces are aligned
with the base types provided in the OGSA Data Services [Data Services] document. The XML
Data Resources are assumed to be composed of a hierarchy of collections, which store XML
resources such as XML document descriptions and the documents themselves.

3.2 Mapping to the Data Service model

3.2.1 DataDescription portTypes

DataDescription portTypes allow a description of data represented by a Data Service to be
provided via Service Data Elements (SDEs). No operations are defined within these interfaces.
The model independent specification for these is given in the Grid Data Service Specification
[GDSS] document. Here they are extended to provide a description of XML based Data
Resources. There are two main points of extension for XML Data Resources:

e XML CollectionDescription: provides information about an XML collection that a
Data Service may represent.

e  XMLDocumentDescription: provides information about a particular instance of a
document that a Data Service may represent. This portType will make available
information about the structure representing an XML instance document as well
as any other relevant data.

These interfaces are described in Section 4.

3.2.2 DataAccess portTypes

DataAccess portTypes allow XML Data Resources to be modified through insertion or updates, or
queried through an appropriate language. When a Data Service is created the supporting
DataAccess interfaces may be specified in the parameters passed to the createService operation.

e  XMLCollectionAccess: provides access to subcollections and documents in a
collection.


http://www.ggf.org/namespaces/2004/03/DAIS
http://www.w3.org/2002/06/wsdl/http
http://www.w3.org/2001/XMLSchema
http://www.w3.org/2001/XMLSchema-instance
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e  XQueryAccess: allows the evaluation of XQuery requests across a collection of
XML documents.

e XUpdateAccess: allows XML documents to be updated using XUpdate.

o XPathAccess: allows the evaluation of XPath requests across a collection of XML
documents.

These are covered in more detail in Section 5.

3.2.3 DataFactory portTypes

The DataFactory portTypes allow data represented in XML Data Resources, usually as the result
of a query, to be instantiated as Data Services. The specialisations in this instance thus deal with
the type of expression that can be passed to a DataFactory to expose the results in a meaningful
fashion. The properties and interfaces that are supported by these Data Services are specified in
the schema for the creation parameters. DataFactory specialisations are:

XMLCollectionFactory.
XMLDocumentFactory.
XPathFactory.
XQueryFactory.

These are covered in more detail in Section 6.

3.24 DataManagement portTypes

The DataManagement portTypes allow XML Data Resources to be managed, such as modifying
the collection tree or adding or removing schemas.

e  XMLCollectionManagement

These are covered in more detail in Section 7.

3.3 Relationships with other specifications

DAIS does not propose to provide its own query/update languages for XML based Data
Resources. Instead, it acts as a conduit for existing XML based query and update languages to
be conveyed to the appropriate Data Resources, in this instance XML based Data Resources or a
relational Data Resource that supports XML type queries. As such DAIS relies on existing XML
based query and update languages. In this document, interface support is explicitly provided for
languages based on the following standards:

e XPath: version 1.0 is a W3C recommendation defining a language for addressing parts of
an XML document [XPath]. There is work in progress to define a second version of XPath
that is closely aligned with XQuery.

e XUpdate: is a language for updating XML documents [XUpdate]. XUpdate is a de facto
standard not standardised by any of the main standardisation bodies. It is still a working
draft. Nevertheless it is supported by several of the XML DBMS products in the market
hence DAIS supports interfaces for XUpdate.

e XQueryX: currently a W3C working draft [XQueryX] proposes an XML representation for
the XQuery language. [XQuery] proposes to provide a query language for XML Data
Resources. Although XQuery is not yet a standard DAIS proposes to describe interfaces
for it.

The DAIS framework could be extended to encompass any new or emerging XML query/update
standards by employing the patterns established in this document.
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4. DataDescription Port Types

The DataDescription portTypes allow metadata to be made available[m1]. DataDescription
portTypes are provided for use with XML collec and for XML documents.

4.1 XMLCollectionDescriptionjm2]/Ak3]

1 Service Data Declarations
service data elements (SDEs) described in this section are associated with a Data Resource
=zt has been represented as an XML collection.

e collectionStructure: Describes the sub-collections of an XML database collection[m4].

e collectionSchema: a list of XML Schemas associated with a collection of XML documents[ms].
Each [mée]docu n the collection must conform to one or more of the XML Schemas
contained in this E if there are any schemas present.

documentNames[MAT7]: tt of names that uniquely identify each XML document belonging
E to the collection being described.

E .2.1  Service Data Declarations
Service data, at the document level, works at a finer granularity. It provides information about a
single or set of documents represented by a Data Service.

.2 XMLDocumentDescription

e documentNames: a single or set of document names that are available through the Data
Service.

e documentSchema: XML Schema that all documents conform to if the schema name is not
null.

5. DataAccess PortTypes

5.1 XMLCollectionAccess

The XMLCollectionAccess portType provides access to a collection of XML documents, providing
operations for adding, updating and removing documents. If there are schemas associated with
this collection, added or updated documents must validate with one of the schemas, otherwise
the operation will throw a fault.

5.1.1 Service Data Declarations
No SDEs are defined in addition to those inherited from DataAccess.

5.1.2 Operations

5.1.2.1 XMLCollectionAccess::addDocuments
Create new XML documents in the current collection. If the new documents do not validate
against any schema that is present in the collection, the operation must throw a fault.[AK8]
Input

e documentNames: the names of the new resources.

E]


mario
Need to check with the OGSA Data Service document whether the data description refers to the data service itself as well as the data resource.

mario
Need to be explicit as to whether native DBMS capabilities are being exposed or whether the service can layer additional functionality which is not native to the DBMS. If, for example, XML Schemas were to be associated with a collection this would have to be done at the service layer as Xindice does not support this capability. If an XML Schema is then associated with a collection against which some documents do not validate then what is the implication for the service? Throw a fault and terminate? Not represent the documents that do not validate? Is this an implementation issue? I think the spec needs to give some guidance if the interfaces are to behave in a uniform manner.

Amy Krause
Referring to [m3]: That’s an implementation detail which the capabilities the data service exposes and how they are implemented.

Mario: this statement worries me. Potentially the semantics/capabilities obeyed by a data resource and by the service that exposes it may be different. This could lead to all sorts of inconsistencies where the expectation is that a service extension point is expected to be persistent, e.g. association of an XML schema with a collection. On the other hand service extensibilities of the underlying data resource may be necessary.

mario
How are these descriptions provided? Are they xml documents that follow a particular XML schema(s)? In order to have a uniform interface should we not give the form that this should be in?

mario
Again need to be more precise? Does it give a URI pointing to where the schema may be dereferenced? The actual content of the Schemas themselves? The name of the schema file? If I were implementing I would like to know what this means.

mario
I think there should ONLY BE ONE schema that can be associated with a collection unless someone can think of a counter example as to why there might be more than one schema … I’ve thought of one – a collection which is composed of sub-collections and each sub-collection may be associated with a different XML schema. We then have a one-to-one relationship between collection and XML Schema BUT not one document being associated with more than one XML Schema.

Mario Antonioletti
What happens if a collection contains sub-collections? Are these included in the documentNames or should there also be collectionNames for any sub collections?

Amy Krause
Need to be specific when the DocumentDoesNotValidate fault is thrown. When one of the documents does not validate, are the other documents added to the collection? Is this a "transaction" which only succeeds when all of the documents validate?
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e DatajmA9]: the content of the documents

O t
None.
Fault(s)
e PermissionDenied
e DocumentAlreadyExists
e DocumentDoesNotValidate
[ ]

Fault: any other fault.

5.1.2.2 XMLCollectionAccess::removeDocuments
Remove a resource from this collection.
Input
o Names: names of the documents in this collection to be removed.
Output
e Status: A booleans for reach resource indicating whether it was successfully removed.
Fault(s)
e  PermissionDenied
e NoSuchDocument:
e Fault: any other fault.

5.2 XPathAccess

This portType facilitates the evaluation of XPath queries across an XML resource or a collection
of resources. The response document will contain the results of the query.

5.2.1 Service Data Declarations
e xPathVersion: The XPath version that is supported

e querySchema: The XML schema for the query parameters

5.2.2 Operations

5.2.2.1 XPathAccess::query
Query an XML resource or a collection of resources and return the result immediately.
Input

o Expression: An XPath request wrapped in XML, including namespaces.

e Collection (optional): The subcollection where the query is run. If omitted, the query is run
against the default collection. Note that the resourcelD element is ignored if the collection
argument is not present.

e ResourcelD (optional): An ID of a document in the collection. If omitted, the query is run
across the entire collection. Ignored if the collection element is not specified.

<xsd:complexType name="XPathExpressionType">
<xsd:sequence>
<xsd:element name="expression" type="xsd:string"/>
<xsd:element name="collection" type="xsd:string" minOccurs="0"/>
<xsd:element name="resourceld" type="xsd:string" minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>

Output
e Response: An XML document, the results of the XPath query.


Mario Antonioletti
If more than one document how is each document separated?
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Fault(s)
e InvalidExpression: The query is not a valid XPath expression.
e  Fault: Any other fault.

5.3 XUpdateAccess

A service implementing XUpdateAccess will typically be associated with one or more XML
resources (or a collection of XML resources) allowing the resources to be updated using
XUpdate.

5.3.1 Service Data Declarations

e xUpdateVersion: The version of XUpdate that is supported (current version based on the
working draft document is 1.0)

e requestSchema: The XML Schema for the update parameters

5.3.2 Operations

5.3.2.1 XUpdateAccess::update
Update an XML resource using XUpdate.

Input
e Expression: An XUpdate request
e Collection: The name of the collection
e ResourcelD (optional): The resources to be updated. If omitted the update is run
against the specified collection.
Output
e Response: The number of modified nodes.
Fault(s)

e PermissionDenied.
e InvalidExpression.
e Fault: Any other fault.

5.4 XQueryAccess
This portType provides an interface for XQuery requests across a collection of XML resources.

5.4.1 Service Data Declarations
The following metadata are associated to the XQueryAccess port type:

e xQueryVersion: The XQuery version that is supported
e querySchema: The XML schema for the query parameters (e.g. XQueryX)

5.4.2 Operations

5.4.2.1 XQueryAccess::execute

Input
e Expression: An XML document containing the XQuery request. The request must
conform to the XML schema as defined in the querySchema.
Output
e Response: The results of the request.
Fault(s)
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e PermissionDenied.
e InvalidExpression.
e  Fault: Any other fault.

6. DataFactory PortTypes
6.1 XMLCollectionFactory

6.1.1 Service Data Declarations
No SDEs are defined aside from those inherited from DataFactory.

6.1.2 Operations

The createService operation inherited from the OGSI defined Factory portType is used to create
a Data Service representing an existing data resource. For example, by specifiying the name of a
subcollection, the createService operation may create a service which implements the
XMLCollectionAccess, XPathAccess and XPathFactory interfaces and binds to the selected
subcollection of the current collection. The interfaces that the factory can create are published as
SDEs. The client specifies the creation of the required interfaces in the parameters passed to
createService.

6.1.2.1  XMLCollectionFactory::createService
Create a new Data Service handle, which represents an XML collection. The arguments are the
same as those defined in the OGSI specification [OGSI] for the Factory portType.
Input
e collectionNames or documentNames: a set of collection names or a set of document
names the new service should represent
e createdPortTypes: the QNames of the portTypes the newly created service should
support
Output
e CreatedService: a handle to the new service
Fault(s)
e PortTypeDoesNotExist: The specified port types are not supported.
e CollectionDoesNotEXxist: A specified collection does not exist.
o DocumentDoesNotExist: A specified document does not exist.
e  Fault: any other fault

6.2 XMLDocumentFactory
6.2.1 Service Data Declarations
No SDEs are defined in addition to those inherited from DataFactory.

6.2.2 Operations

6.2.2.1 XMLDocumentFactory::createService
Create a new Data Service representing an existing XML document in a collection.
Input
e documentName: the document identifier
e CreatedPortTypes: the QNames of the port types the newly created service should
support
Output
e CreatedService: a handle to the new service
Fault(s)
e PermissionDenied
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e PortTypeDoesNotExist: The specified port types are not supported.
e DocumentDoesNotExist: The specified document could not be found.
e Fault: any other fault.

6.3 XPathFactory
This portType allows the result of XPath queries across one or more XML resources to be
represented as a Data Service.

6.3.1 Service Data Declarations
The following metadata elements are associated with the XPathFactory port type:

e xPathVersion: The XPath version that is supported.

e querySchema: The XML schema for the query parameters.

6.3.2 Operations

6.3.2.1 XPathFactory::createService
Create a new Data Service instance, which represents the results of an XPath query. A
document[MA10] holding an XPath request and the interfaces to be created is passed to
Factory::createService. The factory will create a Data Service holding the result of the query.
Input

e Request. an XPath expression, including namespace definitions.

e Collection name or document names: the names of the XML documents.

e CreatedPortTypes: the QNames of the interfaces (port types) that the new service should

support.

Output

e CreatedService: a handle to the new service.
Fault(s)

e PermissionDenied: The client does not have sufficient access rights.

e [nvalidRequest: The XPath request could not be parsed.

e Fault: any other fault.

6.4 XQueryXFactory

6.4.1 Service Data Declarations

To be determined once XQueryX 1.0 becomes a W3C recommendation. The behaviour of this
portType is similar to XPathFactory.

6.4.2 Operations

6.4.2.1 XQueryXFactory::createService.
Create a new Data Service that corresponds to the results of an XQueryX request.


Mario Antonioletti
Need to find an alternative. Agreement will not come out before DAIS has to produce a standard. Current consensus is to parameterise the terms and pass these as arguments to the factory with the view that these will become terms in an agreement once WS-Agreement comes out.
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7. DataManagement portTypes

7.1 XMLCollectionManagement

7.1.1 Service Data Declarations
No SDEs are defined in addition to those inherited from DataManagement.

7.1.2 Operations

7.1.2.1  XMLCollectionManagement::createSubcollection

Create a new subcollection of the current collection. This creates the named collection or throws
a fault if an error occurred and the collection could not be created. It does not, however, create a
service that is attached to the newly created resource.

Input
e Name: Name of the new subcollection.
e XMLCollectionDescription: the metadata description of this collection.
Output
e None.
Fault(s)
e PermissionDenied: The client does not have sufficient access rights.
e CollectionAlreadyExists: a collection with the given description already exists.
e  Fault: any other fault.

7.1.2.2 XMLCollectionManagement::removeSubcollection
Remove a subcollection of the collection that is being represented. If the subcollection cannot be
removed the operation must throw a fault.
Input
e Name: the name the collection to be removed.
Output
e None.
Fault(s)
e PermissionDenied
e NoSuchCollection: the collection could not be found.
e Fault: any other fault.

7.1.2.3 XMLCollectionManagement::addSchema[MA11]S[AK12][AK13]
Associate a set of XML schemas to this collection. If a schema cannot be associated with the
collection the operation must throw a fault.
Input
e Schemas: a set of XML Schema documents.
Output
e None.
Faults(s)
PermissionDenied
SchemaAlreadyEXists.
e Fault: any other fault.

10


Mario Antonioletti
need to specify what happens if documents in the collection do not validate with the new schema – presumably the operation fails. Also, is this something that is persistent? If a schema is associated with a Xindice collection does that only apply for the duration of the session? Does this make sense or is there an expectation that the service will remember the schema?

Amy Krause
This is a persistent operation. It is performed on the underlying data resource.

Mario: this worries me then. It means that for Xindice you would have to store the schema somewhere (possibly in the collection) but then you are imposing a constraint on the usage of that data resource that is not intrinsic to the data resource. I do not think that it can be a persistent modification unless it is supported by the underlying data resource.

Amy Krause
We have to specify whether the operation fails if one schema cannot be added.
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7.1.2.4 XMLCollectionManagement::removeSchemas
Remove a set of XML schemas from this collection.
Input
e Names: a set of XML Schema names.
Output
e None.
Faults(s)
e PermissionDenied
e SchemaDoesNotExist: the specified schemas do not exist.
e Fault: any other fault.

7.1.2.5 XMLCollectionManagement::bulkLoad
Load structured data into a collection (including subcollections, documents and schemas)
Input
e Data: data including collection structure and resources.
Output
e Report: .
Fault(s)
e PermissionDenied
e nvalidDataFormat: The format of the input data is not valid.
e  Fault: any other fault.

8. Security Considerations

The XML Realisation of a Grid Data Service will use standard Grid Security mechanisms as
specified by OGSA Security working group combined with standard ways of relating Grid
credentials and authorities to resource access rights. The assumption is that these standards will
also indicate how to make information related to authentication, authorization security etc
available.

9. Conclusion

This document has discussed a specialization of the portTypes defined in the Grid Data Service
Services [GDSS] document providing the additional capabilities required to address XML based
Data Resources. This is a work in progress and feedback is welcomed on this document.
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Page: 5

[m1] Need to check with the OGSA Data Service document whether the data description refers
to the data service itself as well as the data resource.

Page: 5

[m2] Need to be explicit as to whether native DBMS capabilities are being exposed or whether
the service can layer additional functionality which is not native to the DBMS. If, for example,
XML Schemas were to be associated with a collection this would have to be done at the
service layer as Xindice does not support this capability. If an XML Schema is then
associated with a collection against which some documents do not validate then what is the
implication for the service? Throw a fault and terminate? Not represent the documents that do
not validate? Is this an implementation issue? | think the spec needs to give some guidance if
the interfaces are to behave in a uniform manner.

[AK3]Referring to [m3]: That's an implementation detail which the capabilities the data service
exposes and how they are implemented.

Mario: this statement worries me. Potentially the semantics/capabilities obeyed by a data
resource and by the service that exposes it may be different. This could lead to all sorts of
inconsistencies where the expectation is that a service extension point is expected to be
persistent, e.g. association of an XML schema with a collection. On the other hand service
extensibilities of the underlying data resource may be necessary.

Page: 5

[m4] How are these descriptions provided? Are they xml documents that follow a particular
XML schema(s)? In order to have a uniform interface should we not give the form that this
should be in?

Page: 5

[m5] Again need to be more precise? Does it give a URI pointing to where the schema may be
dereferenced? The actual content of the Schemas themselves? The name of the schema file?
If | were implementing | would like to know what this means.

Page: 5

me] | think there should ONLY BE ONE schema that can be associated with a
collection unless someone can think of a counter example as to why there might be
more than one schema ... I've thought of one — a collection which is composed of
sub-collections and each sub-collection may be associated with a different XML
schema. We then have a one-to-one relationship between collection and XML
Schema BUT not one document being associated with more than one XML Schema.
[MA7] What happens if a collection contains sub-collections? Are these included in the
documentNames or should there also be collectionNames for any sub collections?

[Ak8]Need to be specific when the DocumentDoesNotValidate fault is thrown. When one of the
documents does not validate, are the other documents added to the collection? Is this a
"transaction" which only succeeds when all of the documents validate?

MA9]If more than one document how is each document separated?

[MA10]Need to find an alternative. Agreement will not come out before DAIS has to produce a
standard. Current consensus is to parameterise the terms and pass these as arguments to
the factory with the view that these will become terms in an agreement once WS-Agreement
comes out.

[MA11] need to specify what happens if documents in the collection do not validate with the
new schema — presumably the operation fails. Also, is this something that is persistent? If a
schema is associated with a Xindice collection does that only apply for the duration of the
session? Does this make sense or is there an expectation that the service will remember the
schema?

[AK12]This is a persistent operation. It is performed on the underlying data resource.

Mario: this worries me then. It means that for Xindice you would have to store the schema
somewhere (possibly in the collection) but then you are imposing a constraint on the usage of
that data resource that is not intrinsic to the data resource. | do not think that it can be a
persistent modification unless it is supported by the underlying data resource.

[AK13]We have to specify whether the operation fails if one schema cannot be added.
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