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Abstract

Data resources play a significant role in many applications across multiple domains. Web
services provide implementation neutral facilities for describing, invoking and orchestrating
collections of networked resources. The GGF (Global Grid Forum) Open Grid Services
Architecture (OGSA), and its associated specifications, defines consistent interfaces through web
services between components of the grid infrastructure. Both the web and grid communities
would benefit from the provision of consistent and agreed web service interfaces for data
resources and the systems that manage them.

This document, Web Services Data Access and Integration: The Relational Realisation (WS-
DAIR), presents a specification for a collection of data access interfaces for relational data
resources, which extends interfaces defined in the Web Services Data Access and Integration
document [WS-DAI], which in turn is based on the OGSA Data Services document [Data
Services].

This document is presented for discussion within the 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.

Related DAIS specifications define how other data resources and systems can be described and
manipulated through web services. The DAIS specifications form part of a broader activity within
the GGF to develop OGSA. The DAIS specifications can be applied in regular web services
environments or as part of a grid fabric.
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1. Introduction

Data access plays a central role for many types of Grid applications. Data access generally
involves the retrieval, manipulation and insertion of data, which may be stored using a range of
different formats and infrastructures. For service-based architectures this requires establishing a
flexible framework for dealing with data requests and integrating or exposing existing functionality
for managing data and moving data to be retrieved from, or inserted into, a relational Data
Resource.

This document presents a specification for a collection of data access interfaces for relational
Data Resources. A relational Data Resource is a data source/sink, together with any associated
management infrastructure, that are characteristic of relational database systems, e.g., can be
queried or updated using SQL or any other suitable relational query/update language. The
interfaces are thus categorized according to the support they provide for:

» Data Description

» Data Access

« Data Factories

» Data Management

As such, this document should be read in conjunction with both the OGSA Data Services
document [Data Services] and the generic Web Services Data Access and Integration document
[WS-DAI], which define the base interfaces that are extended in this document. These
specifications are being developed for representing data resources as web services, and form
part of a broader activity within the Global Grid Forum to develop the Open Grid Services
Architecture (OGSA). This document does not mandate how the interfaces are composed into
services. The proposed interfaces may be used in isolation or in conjunction with others.

1.1 Specification Scope

The OGSA Data Services document [Data Services] introduces DataAccess, DataFactory and
DataManagement interfaces, and discusses the role of Data Description in the provision of
service-based interfaces to data resources. These are extended in the Web Services Data
Access and Integration document [WS-DAI].

This specification extends the interfaces presented in the Web Services Data Access and
Integration document [WS-DAI] to allow access to and description of relational Data Resources.
The interfaces presented here are aligned with the base types provided in the OGSA Data
Services document [Data Services]. The relational Data Resources are assumed to be composed
of databases and tables, which are accessible using SQL. In addition, common relational
resources such as stored procedures are also described.

The DataManagement interface has not been considered fully, but information on this topic is
retained in Section 7.

1.2 Specification Organisation

This specification separates the function of a Data Service from its operational representation as
expressed by WSDL. To this end, this document discusses interfaces generally and the Mapping
represents these interfaces using concrete WSDL, as described in Section 8. This approach
allows functions to be mapped to WSDL in many different ways. However when the wider
standards space has stabilized, a specific mapping will be advocated.
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1.3 Interface Composition

This specification does not mandate how interfaces are composed into services; the proposed
interfaces may be used in isolation or in conjunction with others. Viable compositions of interfaces
will, initially, follow established patterns for data access.

Here a Data Service provides SQLAccess and RowSetAccess interfaces for a relational Data
Service that is associated with a relational database.

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 [RFC2199]

When describing concrete XML schemas, this specification uses the notational convention of
[WS-Security]. Specifically, each member of an element’s children or attributes property is
described using an XPath-like notation (e.qg., /x:MyHeader/x:SomeProperty/ @valuel indicates
that namespace x is being used, the root element MyHeader and a child element SomProperty
with an attribute valuel). The use of {any} indicates the presence of an element wildcard
(<xsd:any/>). The use of @{any} indicates the presence of an attribute wildcard
(<xsd:anyAttribute/>).

Italicised element names are used when the element is intended to be specified by subsequent
DAIS specifications.

This specification generally adopts the terminology defined in the OGSA Data Services document
[Data Services]. In particular the terms Data Service, Data Resource and Data Set are used. The
OGSA Data Services document is still evolving and this terminology may 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.

Prefix Namespace

http http://www.w3.0rg/2002/06/wsdl/http

wsdl http://schemas.xmlsoap.org/wsdl/

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

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

wsdai http://www.qggf.org/namespaces/2004/05/W S-DAI

wsdair http://www.qgf.org/namespaces/2004/05/WS-DAIR

wsdairs http://www.qgf.org/namespaces/2004/05/WS-DAIRS

WIs http://java.sun.com/xml/ns/jdbc/webrowset.xsd

wsa http://schemas.xmlsoap.org/ws/2004/03/addressing

wsbf http://www.ibm.com/xmins/stdwip/web-services/W S-BaseFaults

wsrl http://www.ibm.com/xmins/stdwip/web-services/W S-
ResourcelLifetime

wWsrp http://www.ibm.com/xmIins/stdwip/web-services/WS-
ResourceProperties

WSX http://schemas.xmlsoap.org/ws/2004/03/mex

wsp http://schemas.xmlsoap.org/ws/2002/12/policy
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3. Terminology and Concepts

3.1 Terminology

The model independent terminology, e.g., Data Resource, is given in the Web Services Data
Access and Integration document [WS-DAI].

3.2 Concepts

3.2.1 DataDescription

The DataDescription interfaces allow a description of data represented by Data Services to be
provided. No operations are defined within these interfaces. The model independent specification
for these is given in the Web Services Data Access and Integration document [WS-DAI]. Here
they are extended to provide a description of relational Data Resources. These are the main
points of extension for relational Data Resources:

» RelationalDescription: provides information about relational logical schemas that describe
Databases, Domains, Tables, Constraints, Columns, ColumnTypes, Keys and Views that a
Data Service may represent. It also includes StoredProcedures, UserDefinedTypes,
UserDefinedFunctions and Triggers. It also describes physical schemas that describe
indexes, sizes of tables and statistics on column values.

» RowSetDescription: provides information about a particular instance of a query result that a
Data Service may represent. This interface will make available information about the schema
for representing the query result and the number of rows within the RowSet.

These capabilities are described in Section 5.

3.2.2 DataAccess
DataAccess operations allow relational Data Resources to be modified through insertion or

updates, or queried through an appropriate language. The following Data Access interfaces are
defined:

* SQLAccess — provides access to a relational Data Resource.

* SQLResponseAccess — provides access to each type of Response that can result from the
execution of a SQLExpression.

* RowSetAccess — provides access to a set of rows which are usually the result of a
SQLExpression containing a SELECT statement.

These are covered in more detail in Section 4.

3.2.3 DataFactory

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

*  SQLExecuteFactory — provides access to a relational Data Resource

These are covered in more detail in Section 6.
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3.3 Relationships with other specifications

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

e SQL: an ISO standard defining a language for querying and updating relational Data
Resources [SQL2003].

*  WebRowSet: a Java Community Process standard for relational results is one of the valid
ResponseFormats for responses from SQLAccess operations [JSR114].

e CIM: is the Common Information Model, a DMTF standard, to which the DAIS-WG and the
CGS-WG plan to submit a proposal for extension to include relational database properties
and data management operations [CIM].

4. DataDescription

The DataDescription interfaces allow metadata (terms) to be made available. DataDescription
interfaces are provided for use with relational Data Resources and for RowSets.

4.1 RelationalDescription

4.1.1 Behavioral Properties
The metadata described in this section are associated with a relational Data Resource.

4.1.1.1 LanguageCapabilities
<xsd: conpl exType nane="LanguageCapabiliti esType">
<xsd: sequence>
<xsd: el enent nane="Content" type="xsd:string"/>
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: el ement name="LanguageCapabilities"
type="wsdai r: LanguageCapabi l i ti esType" />

/wsdair:LanguageCapabilities
Describes the dialect of the SQL language that the underlying relational database
management system should support. Possible values could be SQL92Expression,
SQL99Expression, SQLO3Expression, SQLO7Expression.

The above property will be defined in a proposal arising from a joint activity of the DAIS-WG and
the CGS-WG to extend the DMTF Common Information Model (CIM).

4.1.2 Informational Properties

DataDescription provides information about a single relational Data Resource represented by a
Data Service.

4.1.2.1 RelationalSchema
<xsd: conpl exType nane="Rel ati onal SchemaType" >
<xsd: sequence>
<xsd: el enent nane="Content?" type="xsd:string"/>
</ xsd: sequence>
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</ xsd: conpl exType>

<xsd: el enent nanme="Rel ati onal Schema" type="wsdair: Rel ati onal SchemaType"
/>

/wsdair:RelationalSchema
Describes the schema of the relational data, for example Databases, Domains, Tables,
Constraints, Columns, ColumnTypes, Keys, Views and Indexes.

4.1.2.2 StoredProcedures
<xsd: conpl exType nane="St or edPr ocedureLi st Type" >
<xsd: sequence>
<xsd: el enent nane="Content" type="xsd:string"/>
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: el ement nanme="St or edPr ocedur es"
type="wsdai r: St or edPr ocedur eLi st Type" />

/wsdair:StoredProcedures
Describes the names, input and output types of the stored procedures available.

4.1.2.3 UserDefinedTypes
<xsd: conpl exType nane="User Defi nedTypesLi st Type" >
<xsd: sequence>
<xsd: el enent nanme="Content" type="xsd:string"/>
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: el ement nane="User Def i nedTypes"
type="wsdai r: User Def i nedTypesLi st Type" />

/wsdair:UserDefinedTypes
Describes the names and definitions of the user defined types available.

4.1.2.4 UserDefinedFunctions
<xsd: conpl exType nane="User Defi nedFuncti onLi st Type" >
<xsd: sequence>
<xsd: el enent nane="Content" type="xsd:string"/>
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: el ement nane="User Def i nedFuncti ons"
type="wsdai r: User Def i nedFunct i onLi st Type" />

/wsdair:UserDefinedFunctions
Describes the names and definitions of the user defined functions available.

4.1.2.5 Triggers
<xsd: conpl exType nane="Tri ggers">
<xsd: sequence>
<xsd: el enent nane="Content" type="xsd:string"/>
</ xsd: sequence>
</ xsd: conpl exType>
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<xsd: el enent name="Triggers" type="wsdair: Tri ggersType" />

/wsdair:Triggers
Describes the names and definitions of the triggers available.

The above properties will be defined in a proposal arising from a joint activity of the DAIS-WG
and the CGS-WG to extend the DMTF Common Information Model (CIM).

4.2 SQLResponseDescription

4.2.1 Behavioral Properties
No metadata is currently defined.

4.2.2 Informational Properties

4.2.2.1 NumberOfRowSets
<xsd: el ement nanme="Nunber O RowSet s" type="xsd:int" />

/wsdaisr:NumberOfRowSets
The total number of RowSets in the SQLResponse.

4.2.2.2 NumberOfUpdateCounts
<xsd: el ement name="Nunmber O Updat eCount s" type="xsd:int" />

/wsdaisr:NumberOfUpdateCounts
The total number of UpdateCounts in the SQLResponse.

4.2.2.3 NumberOfReturnValues
<xsd: el ement name="Nunmber O Ret ur nVal ues" type="xsd:int" />

/wsdaisr:NumberOfReturnValues
The total number of ReturnValues in the SQLResponse.

4.2.2.4 NumberOfOutputParameters
<xsd: el ement name="Nunber O Qut put Par anet ers" type="xsd:int" />

/wsdaisr:NumberOfOutputParameters
The total number of OutputParameters in the SQLResponse.

4.2.2.5 NumberOfSQLCommunicationsAreas
<xsd: el ement name="Nunmber OF SQ_.Communi cat i onsAreas" type="xsd:int" />

/wsdaisr:NumberOfSQLCommunicationsAreas
The total number of SQLCommunicationsAreas in the SQLResponse.

4.3 RowsSetDescription

4.3.1 Behavioral Properties
The metadata described in this section are associated with a RowSet.

4.3.1.1 CursorDirection
<xsd: el enent nane="CursorDi recti on">
<xsd: si npl eType>
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<xsd: restriction base="xsd:token">
<xsd: enuner ati on val ue="ForwardOnl y"/>
<xsd: enurer ati on val ue=" For war dAndRever se"/ >
</ xsd:restriction>
</ xsd: si npl eType>
</ xsd: el enent >

/wsdairs:CursorDirection
Describes whether the RowSet can be navigated in a forward only or a forward and reverse
direction.

4.3.1.2 CursorHeldOverTxnBoundary
<xsd: el enent name=" Cur sor Hel dOver TxnBoundar y" type="xsd: bool ean" />

/wsdairs:CursorHeldOverTxnBoundary
Describes whether the RowSet can still be navigated after a transaction has been committed.

4.3.2 Informational Properties

4.3.2.1 RowSetSchema
<xsd: conpl exType nane="RowSet SchemaType" >
<xsd: sequence>
<xsd: el enent ref="ws:netadata"/>
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: el ement name="RowSet Schema" type="wsdairs: RowSet SchemaType" />

/wsdairs:RowSetSchema
For example, WebRowSet, see [JSR114].

4.3.2.2 NumberOfRows
<xsd: el ement nanme="Nunber Of Rows" type="xsd:int" />

/wsdairs:NumberOfRows
The total number of rows in the result set.

4.4 SQLFactoryDescription
4.4.1 Behavioral Properties

4.4.1.1 LanguageCapabilities
<xsd: conpl exType nane="LanguageCapabiliti esType">
<xsd: sequence>
<xsd: el enent nanme="Content" type="xsd:string"/>
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: el enent name="LanguageCapabilities"
type="wsdai r: LanguageCapabi l i ti esType" />

/wsdair:LanguageCapabilities
Describes the dialect of the SQL language that the underlying relational database
management system should support. Possible values could be SQL92Expression,
SQL99EXxpression, SQLO3Expression, SQLO7Expression.
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The above property will be defined in a proposal arising from a joint activity of the DAIS-WG and
the CGS-WG to extend the DMTF Common Information Model (CIM).

5. DataAccess

5.1 SQLAccess

This SQLAccess interface provides access to the underlying relational Data Resource by means
of SQL statements.

5.1.1 Overview - SQLAccess

Data Access collects together messages that directly access and modify the data represented by
a Data Service along with the behavioral properties which describe the behavior of these access
messages, as, for example, in Figure 1:

A relational Data Service implements the SQLAccess operations and exposes the
RelationalDescription informational properties. In this example a consumer uses the SQLExecute
message to submit a SQLEXxpression. The associated SQLResponse message will contain some
combination of SQLExecuteResponseTypes. The actual combination will depend upon the actual
SQLExpression, for example:

Consumer Databasg
SQLExecute ( Data Service
SQLExecuteRequest - —
Q 9 ( RelationalDescription
SQLRequest ( .
; Readable, Writeable, etc
SQLExpression, Relational Sch N
SQLExecuteRequestParameters SEUEhED SEUEiky, G
ResponseFormat)) |
N PR — Relational
\/ SQLAccess | Database

SQLExecuteResponse (
SQLResponse (
RowSet, UpdateCount,
ReturnValue, OutputParameter,
SQLCommunicationsArea))

Figure 1 — Overview — SQLAccess::SQLExecute

s+ SELECT

0 RowSet- (1)

0 SQLCommunicationsArea (0 to n)
* INSERT, UPDATE, DELETE

o UpdateCount - (1)

0 SQLCommunicationsArea — (0 to n)
» StoredProcedure

0 RowSet- (0ton)

0 ReturnValue — (0 to n)

0 OutputParameters - (0 to n)

0 SQLCommunicationsArea — (0 to n)
» UserDefinedFunction

0 ReturnValue — (1 to n)

0 SQLCommunicationsArea — (0 to n)

The Consumer will need to process the SQLResponse appropriately.

10
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5.1.2 Operations

5.1.2.1 SQLAccess::SQLExecute

Direct an SQLExpression and optional SQLExecuteRequestParameters to the relational Data
Resource.

The SQLExecuteRequestParameters are primarily for use with Stored Procedures and User
Defined Functions but it is also intended that an InputParameter be used to provide a reference to
a dataset as an InputParameter to a SQLExpression containing a bulk load or similar update
statement.

Input
* SQLExecuteRequest - the SQLExecute operation that is to be run on the relational Data
Resource.
0 SQLRequest
=  SQLExpression - (1) - any SQL statement
= SQLExecuteRequestParameters - (0 to 1)
* InputParameters - (0 to n)
e OutputParameters - (0 to n)
* InOutParameters - (0 to n)
0 ResponseFormat - the format(s), selected from the SQLExecuteResponseTypes
property, which the SQLResponse will conform to.
Output

*  SQLExecuteResponse — the SQLResponse returned in the ResponseFormats from the
SQLExecute operation.
0 SQLResponse
RowsSet - (0 to n) - e.g. WebRowSet see [JSR114]
UpdateCount - (0 to n)
ReturnValue - (0 to n)
OutputParameter - (0 to n)
SQLCommunicationsArea - (0 to n)
* SQLState - (1 to n) —an XOPEN or SQL99 code identifying the
Exception, Warning or Message.
* VendorCode - (1 to n) — a database vendor-specific code for the
Exception, Warning or Message.
* MessageText - (1 to n) — a text description of the Exception, Warning
or Message.

Faults

* InvalidSQLExecuteRequest - XML syntax error or XML schema non-compliance.

* InvalidSQLExecuteRequestParameters - Parameters do not match SQLExpression.
* InvalidResponseFormat - ResponseFormat not valid.

e OtherFault — any other fault.

5.2 SQLResponseAccess

This allows access to each SQLExecuteResponseType in the SQLResponse data by executing
the appropriate SQLResponseAccess operation.

5.2.1 Operations

5.2.1.1 SQLResponseAccess::GetRowSet
Get a RowSet from the GetRowSetResponse.

Input

 GetRowSetRequest
0 RowsSetNumber - (1) — the number of the required RowSet.

11
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Output
* GetRowSetResponse

0 RowsSet - (1) — the requested RowSet e.g. WebRowSet see [JSR114].
Faults
* InvalidGetRowSetRequest - XML syntax error or XML schema non-compliance.
* InvalidRowSetNumber - not a valid RowSetNumber.
»  OtherFault — any other fault.

5.2.1.2 SQLResponseAccess::GetUpdateCount
Get an UpdateCount from the GetUpdateCountResponse.

Input
» GetUpdateCountRequest
o0 UpdateCountNumber - (1) — the number of the required UpdateCount.
Output
» GetUpdateCountResponse
0 UpdateCount - (1) — the requested UpdateCount.
Faults

» InvalidUpdateCountRequest - XML syntax error or XML schema non-compliance.
* InvalidUpdateCountNumber - not a valid UpdateCountNumber.
e OtherFault — any other fault.

5.2.1.3 SQLResponseAccess::GetReturnValue
Get a ReturnValue from the GetReturnValueResponse.

Input
* GetReturnValueRequest
0 ReturnValueNumber - (1) —the number of the required ReturnValue.
Output
* GetReturnValueResponse
0 ReturnValue - (1) — the requested ReturnValue.
Faults

* InvalidGetReturnValueRequest - XML syntax error or XML schema non-compliance.
* InvalidReturnValueNumber - not a valid ReturnValueNumber.
e OtherFault — any other fault.

5.2.1.4 SQLResponseAccess:.GetOutputParameter
Get an OutputParameter from the GetOutputParameterResponse.

Input
e GetOutputParameterRequest

0 OutputParameterNumber - (1) — the number of the required OutputParameter.

Output
e GetOutputParameterResponse
o OutputParameter - (1) — the requested OutputParameter.
Faults
* InvalidOutputParameterRequest - XML syntax error or XML schema non-compliance.
* InvalidOutputParameterNumber - not a valid OutputParameterNumber.
e OtherFault — any other fault.

5.2.1.5 SQLResponseAccess::GetSQLCommunicationsArea
Get a SQLCommunicationsArea from the GetSQLCommunicationsAreaResponse.

12
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Input
» GetSQLCommunicationsAreaRequest
0 SQLCommunicationsAreaNumber - (1) — the number of the required
SQLCommunicationsArea.
Output
*  GetSQLCommunicationsAreaResponse
0 SQLCommunicationsArea - (1) — the requested SQLCommunicationsArea.
= SQLState - (1 to n) —an XOPEN or SQL99 code identifying the Exception,
Warning or Message.
= VendorCode - (1 to n) — a database vendor-specific code for the Exception,
Warning or Message.
= MessageText - (1 to n) — a text description of the Exception, Warning or

Message.
Faults
* InvalidSQLCommunicationsAreaRequest - XML syntax error or XML schema non-
compliance.

* InvalidSQLCommunicationsAreaNumber - not a valid SQLCommunicationsAreaNumber.
e OtherFault — any other fault.

5.3 RowSetAccess
This allows access to the underlying data by means of rows.

5.3.1 Operations

5.3.1.1 RowSetAccess::GetTuples
Return a specified number of tuples from a service that represents a result set.

Input
* GetTuplesRequest
0 SQLRequest
= StartPosition - the position of the first tuple to be returned (First tuple is
position 1).
= Count - the number of tuples.
Output
* GetTuplesResponse
0 SQLResponse
= RowSet- (0or1)-e.g. WebRowSet see [JSR114].
=  SQLCommunicationsArea - (0 to n)
* SQLState - (1 to n) —an XOPEN or SQL99 code identifying the
Exception, Warning or Message.
* VendorCode - (1 to n) — a database vendor-specific code for the
Exception, Warning or Message.
* MessageText - (1 to n) — a text description of the Exception, Warning
or Message.
Faults
* InvalidGetTuplesRequest - XML syntax error or XML schema non-compliance.
* InvalidStartPosition - not a valid StartPosition; cannot start with tuple specified (out of bounds
value).
* InvalidCount - not a valid Count; cannot return that number of tuples.
e OtherFault — any other fault.

13



GWD-R May 21, 2004

6. Derived Data Access

6.1 SQLFactory

The SQLExecuteFactory operation is used to create a service representing a relational Data
Resource which fulfills the desired behavior, exposes the desired interfaces and represents the
results of the SQL Query.

6.1.1 Overview — SQLFactory::SQLExecuteFactory with
SQLResponseAccess::GetRowSet

This factory pattern allows a new Data Service relational Data Resource relationship to result
from messages on another Data Service. This ability to derive one Data Service from another to
provide different views of the same relational Data Resources leads to a collection of notionally
related Data Service instances, for example, see Figure 2.

SQLExecuteFactory ( Database
SQLExecuteFactoryRequest ( Data Service
SQLProperties (......, etc) _ —
SQLRequest ( RelationalDescription
SQLExpression, e , €fC
SQLExecuteRequestParameters)
ResponseFormat))

Consumer

Relational
Database

\/ STy

P —

SQLExecuteFactoryResponse (
EndPointReference ( -
SQLResponseAccess)) L RDBMS §peC|f|c
SQLResponse Mechamsm for
Data Service generating RowSet
GetRowsSet ( —
GetRouSetReques e
RowSetNumber)) u !

|
\—/\ SQLResponseAccess

GetRowSetResponse (
RowsSet)

= = = = =

Figure 2 - Overview - SQLFactory::SQLExecuteFactory with
SQLResponseAccess::GetRowSet

This example presents a SQLAccess interface. The SQLExecuteFactory operation is used to
construct the derived SQLResponse Data Service. This service provides access to the RowSet
resulting from a SQLExpression against the Relational Database, assuming that the expression
contains a SELECT statement. The RowSet is a subset or restriction of the data in the database
and is presented in tabular form. The RowSet could be stored as a table in a relational database
or decoupled from the database, but the important distinction here is that the data is represented
as a collection of rows that does not implement the SQLAccess portType. Instead, the
SQLResponse Data Service presents the SQLResponseAccess collection of operations that
allows the RowSet to be retrieved but does not provide facilities for submitting SQL expressions.

6.1.2 Overview — SQLFactory::SQLExecuteFactory with
SQLResponseAccess::RowSetSelectionFactory with RowSetAccess::GetTuples

14
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SQLExecuteFactory (
Consumer SQLEXxecuteFactoryRequest (
SQLProperties (......, etc)
SQLRequest (
SQLExpression,

ResponseFormat))

SQLExecuteRequestParameters)

May 21, 2004

Database
Data Service
RelationalDescription
...... , etc

SQLExecuteFactoryResponse (
EndPointReference (
SQLResponseAccess))

RowSetSelectionFactory(
RowSetSelectionFactoryRequest (
RowSetSelectionNumber))

\,/:I SO Tecy

P —

!

RDBMS specific

SQLResponse
Data Service

SQLResponseDescription
NumberOfRowSets, etc
I

RowSetSelectionFactoryResponse (
EndPointReference (
RowSetAccess))

GetTuples (
GetTuplesRequest (
SQLRequest (StartPosition,
Count)))

v\—/ SQLResponseAccess

Mechanism for
generating RowSet

L

RowSet
Data Service

RowSetDescription
NumberOfRows, etc
I

GetTuplesResponse (
SQLResponse (
RowsSet,
SQLCommunicationsArea))

|
v\—/ RowSetAccess

Relational
Database

lgm = = = =] RowSet

Figure 3 - Overview - SQLFactory::SQLExecuteFactory with
SQLResponseAccess::RowSetSelectionFactory with RowSetAccess::GetTuples

This example presents a SQLAccess interface. The SQLExecuteFactory operation is used to

construct the derived SQLResponse Data Service which in turn is used to construct the derived

RowSet Data Service. This service provides access to tuples in the RowSet resulting from a
SQLExpression against the Relational Database.

6.1.3 Operations
6.1.3.1 SQLFactory::SQLExecuteFactory

Create a new Data Service that corresponds to the results of an SQL Query.

Input

* SQLExecuteFactoryRequest
0 SQLProperties — Behavioral Properties
0 SQLRequest

SQLExpression - (1) — any SQL statement.
SQLExecuteRequestParameters — (0 to n)

* InputParameters - (0 to n)
e OutputParameters - (0 to n)

15
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* InOutParameters - (0 to n)
0 ResponseFormat - the format(s), selected from the SQLExecuteResponseTypes
property which the EndPointReference will refer to.

Output
*  SQLExecuteFactoryResponse

o EndPointReference - (1) — to SQLResponseAccess operation.
Faults
e InvalidSQLExecuteFactoryRequest - XML syntax error or XML schema non-compliance.
* InvalidSQLExecuteRequestParameters - SQLExecuteRequestParameters do not match

SQLEXxpression.
* InvalidDataServiceParameters - Parameters not valid.
* InvalidResponseFormat - ResponseFormat not valid.
e OtherFault — any other fault.

6.1.3.2 SQLResponseAccess::RowSetSelectionFactory
Get an EndPointReference to a RowSetAccess from the RowSetSelectionFactoryResponse.

Input
* RowSetSelectionFactoryRequest
0 RowSetSelectionNumber - (1) — the number of the required RowSet.
Output
* RowSetSelectionFactoryResponse
o EndPointReference - (1) — to RowSetAccess operation which provides access to the
requested RowSet.
Faults
* InvalidRowSetSelectionFactoryRequest - XML syntax error or XML schema non-compliance.
* InvalidRowSetFactoryNumber - not a valid RowSetFactoryNumber.
e OtherFault — any other fault.

7. DataManagement

See the relevant section in the Web Services Data Access and Integration document [WS-DAI]
for details.

8. Mapping to WSDL

For a mapping to the Web Services Resource Framework (WSRF) proposal see the following
Sections:

e SQLAccess
0o WSDL Port Types — Appendix A.1
0 XML Schema — Appendix A.2
o WSDL - Appendix A.3
 SQLResponseAccess
0 WSDL Port Types — Appendix B.1
0 XML Schema — Appendix B.2
0o WSDL - Appendix B.3
* RowSetAccess
o WSDL Port Types — Appendix C.1
o XML Schema — Appendix C.2
o WSDL - Appendix C.3

16
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9. Security Considerations

The relational realization 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.

10.Conclusion

This document has discussed a specialization of the interfaces defined in the Web Services Data
Access and Integration document [WS-DAI] and the additional capabilities required to properly
address relational Data Resources. This is work in progress and feedback is welcomed on this
document.
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Appendix A.1 — SQLAccess WSDL Port Types

<?xm version="1.0" encodi ng="UTF-8"?>
<wsdl : definitions name="wsdair"
t ar get Nanmespace="htt p://ww. ggf. or g/ nanespaces/ 2004/ 05/ W5- DAl R'
xm ns: wsdl =" http://schemas. xm soap. or g/ wsdl / "
xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schenma"
xm ns: wsa="http://schemas. xnl soap. or g/ ws/ 2004/ 03/ addr essi ng"
xm ns: wsdai =" htt p: //ww. ggf . or g/ nanmespaces/ 2004/ 05/ W5- DAl "
xm ns: wsdai r="htt p://ww. ggf. or g/ nanespaces/ 2004/ 05/ Ws- DAl R" >

<! -- WBDL | MPORTS ###H##HHHBHHH AR HHHHHHH AR HHH B H TP H TR - - >
<wsdl : i nport nanespace="http://ww. ggf. or g/ namespaces/ 2004/ 05/ Ws- DAI R* | ocati on="./wsdai r-types-
0.3.wsdl" />

<! -- WBDL PORT TYPES ######HHH#HAHHHH I T R - - >
<wsdl : port Type nane="SQ.Dat aServi ce" >

<wsdl : operati on name="SQ.Execute">
<wsdl : i nput nmessage="wsdai r: SQLExecut eRequest " />
<wsdl : out put nessage="wsdai r: SQLExecut eResponse" />
</ wsdl : oper ati on>

<wsdl : operati on name="SQLExecut eFact ory">
<wsdl : i nput nmessage="wsdai r: SQLExecut eFact or yRequest" />
<wsdl : out put nessage="wsdai r: SQLExecut eFact or yResponse" />
</ wsdl : operati on>

</ wsdl : port Type>
</wsdl : definitions>

Appendix A.2 — SQLAccess XML Schema

<?xm version="1.0" encodi ng="UTF-8"?>

<xsd: schena t ar get Namespace="htt p: // ww. ggf. or g/ nanespaces/ 2004/ 05/ Ws- DAI R"
xm ns: xsd="htt p: // ww. W3. or g/ 2001/ XM_Schem"
xm ns: wsdai =" htt p: // ww. ggf . or g/ nanmespaces/ 2004/ 05/ Ws- DAl "
xm ns: wsdai r="http://ww. ggf . or g/ namespaces/ 2004/ 05/ Ws- DAl R' >

<xsd: i mport nanmespace="htt p://wwv. ggf. org/ nanespaces/ 2004/ 05/ Ws- DAl " schenaLocat i on="./wsdai -t ypes-
0. 3. xsd" />
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<I-- sqgl description -->
<l-- the follow ng properties are exanples only and are subject to change -->
<l-- the CGS working group is build nodels that describe the properties -->
<l-- that go here -->

<xsd: conpl exType nanme="Rel ati onal SchemaType" >
<xsd: sequence>
<xsd: el ement nanme="Cont ent ?" type="xsd: string"/>
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: el ement nanme="Rel ati onal Schema" type="wsdair: Rel ati onal SchemaType" />

<xsd: conpl exType nane=" St or edProcedurelLi st Type" >
<xsd: sequence>
<xsd: el ement nane="Content" type="xsd:string"/>
</ xsd: sequence>
</ xsd: compl exType>

<xsd: el ement nane="St or edPr ocedur es" type="wsdair: StoredProcedureli st Type" />

<xsd: conpl exType nane="User Def i nedTypesLi st Type" >
<xsd: sequence>
<xsd: el ement nane="Content" type="xsd:string"/>
</ xsd: sequence>
</ xsd: conmpl exType>

<xsd: el ement nanme="User Defi nedTypes" type="wsdair: User Defi nedTypesLi st Type" />

<xsd: conpl exType nane="User Def i nedFuncti onLi st Type" >
<xsd: sequence>
<xsd: el ement nane="Content" type="xsd:string"/>
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: el ement nanme="User Defi nedFuncti ons" type="wsdair: User Defi nedFuncti onLi st Type" />

<xsd: conpl exType nane="Tri gger sLi st Type">
<xsd: sequence>
<xsd: el ement nane="Content" type="xsd:string"/>
</ xsd: sequence>
</ xsd: conmpl exType>
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<xsd: el ement name="Tri ggers" type="wsdai r: Tri ggersLi st Type" />

<xsd: conpl exType nane="LanguageCapabi liti esType">
<xsd: sequence>
<xsd: el ement nane="Content" type="xsd:string"/>
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: el ement nanme="LanguageCapabilities" type="wsdair:LanguageCapabilitiesType" />

<I-- sqgl access -->
<lI-- the terms that control the behavi our of the sql access operations -->
<xsd: conpl exType nanme="SQLAccessTer nsType" >
<xsd: conpl exCont ent >
<xsd: ext ensi on base="wsdai : Dat aAccessTer nsType" >
<xsd: sequence>
<xsd: el ement nane="LanguageCapbilities" ref="wsdair:LanguageCapabilities" />
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

<xsd: el ement nane="SQLAccessTermnms" type="wsdair: SQLAccessTer nsType"/ >

<l-- the termdocunment to be used when creating a -->
<xsd: conpl exType nane="SQLAccessTer nDocunent Type" >
<xsd: conpl exCont ent >
<xsd:restriction base="wsdai : Ter rDocunment Type" >
<xsd: sequence>
<xsd: el ement nanme="Port Type" >
<xsd: si npl eType>
<xsd:restriction base="xsd: QNane" >
<xsd: enuner ati on val ue="wsdai r: SQ.Dat aSer vi ce"/ >
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: el ement >
<xsd: el ement nane="Terns" type="wsdair: SQ_AccessTer nsType"/ >
</ xsd: sequence>
</xsd:restriction>
</ xsd: conpl exCont ent >

<xsd: el emrent nane="SQLAccessTer mDocunent "
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type="wsdai r: SQLAccessTer mDocunent Type"
substi tuti onG oup="wsdai : Ter rDocunent "/ >

<l-- the list of response types validly returned by the sgl execute operation -->
<xsd: el ement nane="SQLExecut eResponseTypelList" type="wsdai: ResponseTypeLi st Type"/>

<xsd: conpl exType nane="SQLConmmuni cati onsAreaType" >
<xsd: sequence>
<xsd: el ement nanme="SQLSt at e" type="xsd:string" />
<xsd: el ement nane="Vendor Code" type="xsd:string" />
<xsd: el ement nanme="MessageText" type="xsd:string" />
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: el ement nanme="SQ.Comuni cati onsArea" type="wsdair: SQ.Comruni cati onsAreaType"/>

<l-- sqgl factory -->

<l-- the list of terms constructs that are valid - this inplies the service type -->

<xsd: el ement nanme="SQLExecut eFact or yTer mDocunent TypeLi st" type="wsdai : Ter mDocunment TypelLi st Type"/ >
<l-- sgl nmanagenent -->

<l-- TBD -->

</ xsd: schema>

Appendix A.3 — SQLAccess WSDL

<?xm version="1.0" encodi ng="UTF-8"?>
<wsdl : definiti ons name="wsdair"

<I--

<l--

t ar get Nanmespace="htt p://wwv. ggf. or g/ nanespaces/ 2004/ 05/ W5- DAI R'
xm ns: wsdl =" http://schemas. xm soap. or g/ wsdl / "
xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schenma"
xm ns: ws="http://java. sun. com xm / ns/j dbc"
xm ns: wsa="http://schemas. xnl soap. or g/ ws/ 2004/ 03/ addr essi ng"
xm ns: wsdai =" htt p: // ww. ggf . or g/ nanespaces/ 2004/ 05/ W5- DAl "
xm ns: wsdai r="htt p://ww. ggf. or g/ nanespaces/ 2004/ 05/ Ws5- DAl R" >

WEDL | NPORTS ###HH#AHHAHHBHHBHHBHHBHHBH AR H R H AR H AR H B HBHHBHHBHHRS - - >

WSDL TYPES #####HHHBRHHHBHHH PR HHH R H T HH T T R - - >
<xsd: schenma t ar get Namespace="http://java. sun. com xm / ns/j dbc"
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el ement For nDef aul t =" qual i fi ed">
<xsd: i ncl ude schemalLocati on="./webr owset -j dbc150. xsd" />
</ xsd: schema>

<xsd: schenma t ar get Namespace="http://schemas. xm soap. or g/ ws/ 2004/ 03/ addr essi ng"
el enent For nDef aul t =" qual i fi ed">
<xsd: i ncl ude schemaLocati on="./wsa-0304. xsd" />
</ xsd: schema>

<xsd: schenma t ar get Namespace="htt p: //ww. ggf. or g/ nanespaces/ 2004/ 05/ Ws- DAl "
el ement For nDef aul t =" qual i fi ed">
<xsd: i ncl ude schemaLocation="./wsdai-types-0. 3. xsd" />
</ xsd: schema>

<xsd: schema t ar get Nanespace="htt p://ww. ggf. or g/ nanespaces/ 2004/ 05/ Ws- DAl R"
el ement For nDef aul t =" qual i fi ed">
<xsd: i ncl ude schemalLocati on="./wsdair-types-0.3.xsd" />

<| - - HHAHHAHHBHHBHHRHHRHHRHRRERRYE - - >
<l-- ### Conmon Message Types ### -->
<I - - HHAHHAHHBHHBHHRHHRHHRHRRERRYE - - >

<l-- general request types -->
<xsd: conpl exType nane="SQ.Execut eRequest Par anet er Type" >
<xsd: sequence>
<xsd: el ement nane="Nane" type="xsd:string" />
<xsd: el ement nanme="Val ue" type="xsd:string"/>
<xsd: el ement nane="Type" type="xsd:string"/>
</ xsd: sequence>
</ xsd: conmpl exType>

<xsd: conpl exType nane="SQLEXpressi onType" >
<xsd: conpl exCont ent >
<xsd: ext ensi on base="wsdai : Expr essi onType" >
<xsd: sequence>
<xsd: el ement nanme="Expressi on" type="xsd:string" mnCccurs="1"
<xsd: el ement nane="SQLExecut eRequest Par anet er "

type="wsdai r: SQLExecut eRequest Par anet er Type" m nCccurs="0" maxCccur s="unbounded"/ >

</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >

maxCccur s="1"/ >
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</ xsd: conpl exType>
<xsd: el ement nane="SQLExpressi on" type="wsdair: SQLExpressi onType" abstract="true" />

<!-- general response types -->

<xsd: el ement nane="SQ.Updat eCount" type="xsd:int" />
<xsd: el ement nanme="SQLCQut put Paraneter" type="xsd:string" />
<xsd: el ement nane="SQLRet ur nVal ue" type="xsd:string" />

<xsd: conpl exType nane="SQ.Dat aset Type" >
<xsd: conpl exCont ent >
<xsd: ext ensi on base="wsdai : Dat aset Type" >
<xsd: sequence>
<xsd: el ement ref="wrs: WbRowSet" mi nOccurs="0" maxCccurs="unbounded"/>
<xsd: el ement ref="wsdai r: SQLUpdat eCount" m nCccurs="0" maxCOccur s="unbounded"/ >
<xsd: el ement ref="wsdair: SQLQut put Par anet er" m nCccurs="0" maxCccur s="unbounded" />
<xsd: el ement ref="wsdair: SQLRet urnVal ue" m nQccurs="0" maxOccur s="unbounded"/ >
<xsd: el ement ref="wsdair: SQL.Communi cati onsArea" m nCccurs="0" maxCccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

<xsd: el ement nane="SQ.Dat aset” type="wsdair: SQLDat aset Type" substituti onG oup="wsdai : Dat aset "/ >

<l--
<I--
<l--

BHHBHABHABHHBHHBH AR HAHHAHHBHHARE - - >
### sqgl Execut e Message Types ### -->
BHHBHABHHBHHBHHBH AR HARHAHHBHHARE - - >

<xsd: el ement nanme="SQLExecut eRequest ">
<xsd: conpl exType >
<xsd: sequence>
<xsd: el ement ref="wsdair: SQLExpressi on® m nQccurs="1" maxCccurs="1"/>
<xsd: el ement ref="wsdai : ResponseFormat" m nQOccurs="0" maxCccurs="1"/>
</ xsd: sequence>
</ xsd: conmpl exType>
</ xsd: el emrent >

<xsd: el ement nanme="SQLExecut eResponse" >
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<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="wsdai: Dataset” mi nCccurs="1" maxCccurs="1"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

HHHH AR TR A R R R - - >
### sql Execut eFact ory Message Types ### -->
HHHHARHHH R A R R R - - >
<xsd: el ement nanme="SQLExecut eFact or yRequest " >
<xsd: conpl exType >
<xsd: sequence>
<xsd: el ement ref="wsdai r: SQLExpr essi on" m nCccurs="1" maxCccurs="1"/>

<xsd: el enent ref="wsdai : Ter mDocunent mi nOccurs="0" maxQccurs="1" />
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

<l-- assunes that these messages result in a service/resource that contains all of -->
<l-- the possible responses froma SQ. execute (rowset, count, value, paraneter etc) -->
<xsd: el ement nane="SQLExecut eFact or yResponse" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="wsa: EndPoi nt Ref erence” mi nCccurs="0" maxCccurs="1"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

BHHBHHBHHBH AR HAHHAHHAHHAHHAHHAHARHARSE - - >
### Resource Properties #H# - ->
BHHBHABHHBHARHAHHAHHAHHAHHAHHAHARHARSE - - >
<xsd: el ement nane="Rel ati onal Descri ption">
<xsd: conpl exType>
<xsd: sequence>
<l-- fromwsdai - data description - properties of the data resource -->
<xsd: el ement ref="wsdai: Name" m nCccurs="0" maxCccurs="1" />
<xsd: el ement ref="wsdai: Description” m nCccurs="0" maxCccurs="1"/>

<I-- fromwsdair - sgl description - properties of the data resource -->
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<xsd: el enent ref="wsdair: Rel ati onal Schema" mi nCccurs="1" maxCccurs="1" />
<xsd: el ement ref="wsdair: St oredProcedures" m nCccurs="1" maxCOccurs="1" />
<xsd: el ement ref="wsdair: UserDefi nedTypes" m nCccurs="1" maxCccurs="1" />
<xsd: el ement ref="wsdair: User Defi nedFuncti ons” m nCccurs="1" maxCccurs="1" />
<xsd: el ement ref="wsdair: Triggers" m nCccurs="1" maxCccurs="1" />
<I-- fromwsdair - sgl access - properties controlling access behavi our -->
<xsd: el ement ref="wsdair: SQLAccessTermnms" m nCccurs="1" maxCccurs="1" />
<I-- fromwsdair - sql access - properties controlling valid response formats -->
<xsd: el enent ref="wsdair: SQLExecut eResponseTypeLi st" m nCccurs="1" maxCccurs="1"

<I-- fromwsdair - sql

factory -

types-->
<xsd: el ement
maxQccurs="1" />
</ xsd: sequence>
</ xsd: conpl exType>

</ xsd: el enent >
</ xsd: schema>
<I--

<| - - HHAHHAHHRHBHHBHHBHHBHHBSHRY - - >
<l -- ### sgl Execut e Messages ### -->
<| - - #HHAHHAHHRHAHHAHHAHHBHHAHHASE - - >
<message nane="SQ.Execut eRequest" >

properties controlling valid term docunent

ref ="wsdai r: SQLExecut eFact or yTer mDocunent TypeLi st" m nCccurs="1"

WEDL MESSAGES ###HHHHHAHHBHHBHHBHHBHHBH AR HHHH AR HBHHBHHBHHBHHBHHRS - - >

<part name="SQLExecut eRequest" el enment ="wsdai r: SQ_.Execut eRequest" />

</ message>

<nmessage nane="SQLExecut eResponse">

<part name="SQLExecut eResponse" el ement ="wsdai r: SQLExecut eResponse" />

</ message>
<I--

<I--
<message nane="SQLExecut eFact or yRequest ">

<part nane="SQ.Execut eFact or yRequest"

</ message>

BHUBHHRHHBHHHHBHHBHHRHH AR HRHHRARRY - - >
<I-- ### sql Execut eFactory Messages ### -->
BHUBHHBHHRHHHHBHHBH YRR HBHHRHHRARRY - - >

el enent =" wsdai r : SQLExecut eFact or yRequest" />

/>
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<nmessage nane="SQLExecut eFact or yResponse" >
<part name="SQLExecut eFact or yResponse" el enent ="wsdai r: SQ_LExecut eFact or yResponse" />
</ message>

</ wsdl : definitions>

Appendix B.1 — SQLResponseAccess WSDL Port Types

<?xm version="1.0" encodi ng="UTF-8"?>
<wsdl : definitions name="wsdai rs"
t ar get Nanespace="htt p: // ww. ggf . or g/ nanespaces/ 2004/ 05/ W5- DAl SR'
xm ns: wsdl =" http://schemas. xm soap. or g/ wsdl / "
xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schenma"
xm ns: wsdai =" htt p: // ww. ggf . or g/ nanmespaces/ 2004/ 05/ Ws- DAl "
xm ns: wsdai r="http://ww. ggf . or g/ nanespaces/ 2004/ 05/ W5- DAl R"
xm ns: wsdai sr="htt p://ww. ggf . or g/ namespaces/ 2004/ 05/ W5- DAl SR" >

<! -- W\BDL | NPORTS #####H##H#HHHHARHHH I T R - - >
<wsdl : i nport nanespace="htt p://ww. ggf. or g/ namespaces/ 2004/ 05/ Ws- DAl RS"
| ocati on="./wsdai sr-types-0.3.wsdl" />

<! -- WBDL PORT TYPES ######HHH#HAHHHH I T R - - >
<wsdl : port Type nane="SQ.ResponseDat aServi ce" >

<wsdl| : operati on nane="Get RowSet " >
<wsdl : i nput nmessage="wsdai sr: GCet RowSet Request " />
<wsdl : out put nessage="wsdai sr: Get RowSet Response" />
</ wsdl : operati on>

<wsdl : operati on nanme="RowSet Sel ecti onFact ory" >
<wsdl : i nput nmessage="wsdai sr: RowSet Sel ecti onFact or yRequest" />
<wsdl : out put nessage="wsdai sr: RowSet Sel ecti onFact or yResponse" />
</ wsdl : operati on>

<wsdl : operati on name="Get Updat eCount ">
<wsdl : i nput nmessage="wsdai sr: Get Updat eCount Request " />
<wsdl : out put nessage="wsdai sr: Get Updat eCount Response" />
</ wsdl : oper ati on>

<wsdl : operati on name="Get Ret ur nVal ue" >
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<wsdl : i nput nmessage="wsdai sr: Get Ret ur nVal ueRequest" />
<wsdl : out put nessage="wsdai sr: Get Ret ur nVal ueResponse" />
</ wsdl : oper ati on>

<wsdl : operati on name="Get Qut put Par anet er " >

<wsdl : i nput message="wsdai sr: Get Qut put Par anet er Request" />
<wsdl : out put nessage="wsdai sr: Get Qut put Par anet er Response" />

</ wsdl : oper ati on>

<wsdl : operati on name="Get SQLCommuni cati onsArea" >

<wsdl : i nput nmessage="wsdai sr: Get SQLConmuni cat i onsAr eaRequest " />
<wsdl : out put nessage="wsdai sr: Get SQLCommuni cat i onsAr eaResponse" />

</ wsdl : operati on>

</ wsdl : port Type>

</ wsdl : definitions>

Appendix B.2 - SQLResponseAccess XML Schema

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema tar get Nanespace="htt p: //ww. ggf. or g/ nanespaces/ 2004/ 05/ W5- DAl SR

<!

<!

xm ns: xsd="htt p: // ww. W3. or g/ 2001/ XM_Schem"

xm ns: ws="http://java. sun. com xm / ns/j dbc"
xm ns: wsdai =" htt p: // ww. ggf . or g/ namespaces/ 2004/ 05/ Ws- DAl "
xm ns: wsdai srhttp://ww. ggf . or g/ nanespaces/ 2004/ 05/ Ws- DAl SR

<xsd:i nmport namespace="http://ww. ggf.org/ nanespaces/ 2004/ 05/ W5- DAl " schemalLocati on="./wsdai -t ypes-
.3.xsd" />

-- sgl response description -->

<xsd: el enent nanme="Number O RowSet s" type="xsd:int" />

<xsd: el enent nanme=" Nunmber O Updat eCount s" type="xsd:int" />

<xsd: el enent nanme="Nunmber O Ret ur nVal ues" type="xsd:int" />

<xsd: el enent nanme=" Nunmber Of Qut put Par anet ers" type="xsd:int" />

<xsd: el enent nanme="Number O SQ_.Comuni cat i onsAreas" type="xsd:int" />

-- sgl response access -->
<xsd: conpl exType nane="SQ.ResponseAccessTer nsType" >

<xsd: conpl exCont ent >
<xsd: ext ensi on base="wsdai : Dat aAccessTer nsType" >

May 21, 2004
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<xsd: sequence>
<xsd: el ement ref="TBD' m nCccurs="1" maxQOccurs="1"/>
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

<xsd: el ement nanme="SQ.ResponseAccessTer ns" type="SQ.ResponseAccessTernsType"/>

<xsd: conpl exType nane="SQ.ResponseAccessTer mDocunent Type" >
<xsd: conpl exCont ent >
<xsd:restriction base="wsdai : Ter mDocunent Type" >
<xsd: sequence>
<xsd: el ement nanme="Port Type" >
<xsd: si npl eType>
<xsd:restriction base="xsd: QNane" >
<xsd: enumner ati on val ue="wsdai sr: SQLResponseDat aSer vi ce"/ >
</ xsd:restriction>
</ xsd: si mpl eType>
</ xsd: el enent >
<xsd: el ement nane="Terns" type="wsdai sr: SQLResponseAccessTer nsType"/ >
</ xsd: sequence>
</xsd:restriction>
</ xsd: conpl exCont ent >

</ xsd: conpl exType>
<xsd: el ement nane="SQ.ResponseAccessTer mDocunent "
type="wsdai sr: SQLResponseAccessTer mDocunent Type"

substi tuti onG oup="wsdai : Ter rDocunent "/ >

<l-- the list of response types validly returned by the get tuples operation -->
<xsd: el enent nanme=" Get RowSet ResponseTypelLi st" type="wsdai : ResponseTypelLi st Type"/>

<I-- sqgl response factory -->
<l-- sqgl response managenent -->

</ xsd: schema>
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Appendix B.3 — SQLResponseAccess WSDL
<?xm version="1.0" encodi ng="UTF-8"?>

<wsdl| : definiti ons nanme="wsdai rs"

t ar get Nanespace="htt p: // ww. ggf . or g/ nanespaces/ 2004/ 05/ W5- DAl SR'
xm ns: wsdl ="http://schemas. xm soap. org/ wsdl /"
xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schenma"

xm ns:
xm ns:
xm ns:
xm ns:

wsdai =" htt p: //ww. ggf . or g/ nanespaces/ 2004/ 05/ Ws- DAl *

wsdai r="http://ww. ggf . or g/ nanespaces/ 2004/ 05/ Ws- DAl R"
wsdai rs="http://ww. ggf. or g/ nanmespaces/ 2004/ 05/ Ws- DAl RS"
wsdai sr="http://ww. ggf. or g/ nanespaces/ 2004/ 05/ Ws- DAl SR" >

<I-- WBDL | MPORTS #####HAHHAHHBHHBHHBHHBHHBHHHHHHHBHH BB HBHHRHHREHR - - >

<! -- W\BDL TYPES #######HH#HHHHARHHH AT T R R - - >
<xsd: schema tar get Nanespace="htt p://ww. ggf. or g/ nanespaces/ 2004/ 05/ W5- DAl "
el enent For mDef aul t =" qual i fi ed">
<xsd: i ncl ude schemaLocation="./wsdai -types-0. 3. xsd" />

</ xsd: schena>

<xsd: schenma t ar get Namespace="htt p: // ww. ggf. or g/ nanespaces/ 2004/ 05/ Ws- DAI R"
el ement For nDef aul t =" qual i fi ed" >
<xsd: i ncl ude schemalLocati on="./wsdair-types-0.3.xsd" />

</ xsd: schema>

<xsd: schena t ar get Namespace="htt p: //ww. ggf. or g/ nanespaces/ 2004/ 05/ Ws- DAl RS"
el enent For mDef aul t =" qual i fi ed">
<xsd: i ncl ude schemalLocati on="./wsdairs-types-0.3.xsd" />

<xsd: schenma t ar get Namespace="htt p: //ww. ggf. or g/ nanespaces/ 2004/ 05/ W5- DAl SR"
el ement For nDef aul t =" qual i fi ed">
<xsd: i ncl ude schemalLocati on="./wsdai sr-types-0. 3. xsd" />

<! - - HHHHHHHBHHHBRHHH TR TT - - >
<l-- ### Conmon Message Types ### -->
<! - - HHHHHHHBHHHBHHHH BT - - >
<xsd: conpl exType nane=" RowSet Dat aset Type" >
<xsd: conpl exCont ent >
<xsd: ext ensi on base="wsdai : Dat aset Type" >

<xsd: sequence>

<xsd: el enent ref="ws: WbRowSet" m nCccurs="0" naxCccur s="unbounded"/>
</ xsd: sequence>
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</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

<! - - HHHHHHHHHHH T H R - - >
<l -- ### Get RowSet Message Types ### -->
<! - - HHAHHHHHHHHBRHHHH BT - - >
<xsd: el ement nane="CGet RowSet Request " >
<xsd: conpl exType >
<xsd: sequence>
<xsd: el ement nanme="RowSet Nunber" type="xsd:int" minQccurs="1"
maxQccur s="1"/>
<xsd: el ement ref="wsdai: ResponseFormat" m nCccurs="0" maxCccurs="1"/>

</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el emrent >

<xsd: el ement nane="CGet RowSet Response" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="wsdai:Dataset” m nOccurs="1" maxCQccurs="1"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el emrent >

<! - - HHAHHHHHHHHHHHH PP PP - - >
<I-- ### RowSet Sel ecti onFactory Message Types ### -->
<! - - HHAHHHHHHHHHHHH PP PP - - >
<xsd: el ement nane="RowSet Sel ecti onFact or yRequest " >
<xsd: conpl exType >
<xsd: sequence>
<xsd: el ement nanme="RowSet Nunber" type="xsd:int" minQccurs="1"
maxQccurs="1"/>
<xsd: el enent ref="wsdai: Ter rDocunent mi nOccurs="0" maxCccurs="1" />
</ xsd: sequence>
</ xsd: conmpl exType>
</ xsd: el emrent >

<xsd: el ement nane="RowSet Sel ecti onFact or yResponse" >
<xsd: conpl exType>
<xsd: sequence>
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<xsd: el enent ref="wsa: EndPoi nt Ref erence" m nQccurs="0" maxQOccurs="1"/>
</ xsd: sequence>
</ xsd: conmpl exType>
</ xsd: el enent >

<! - - HHSHHHTH T T R R - - >
<I-- ### Cet Updat eCount Message Types ### -->
<! - - HHSHHHTRH T R R R - - >
<xsd: el ement nanme="Get Updat eCount Request " >
<xsd: conpl exType >
<xsd: sequence>
<xsd: el ement nanme="Updat eCount Nunber" type="xsd:int" m nQccurs="1"
maxCccur s="1"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nanme="Get Updat eCount Response" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="Updat eCount" type="xsd:int" minCccurs="1" maxCQccurs="1"/>
</ xsd: sequence>
</ xsd: conmpl exType>
</ xsd: el emrent >

<! - - HH#HHHTHE T R R R - - >
<I-- ### Cet ReturnVal ue Message Types ### -->
<! - - HH#HHHTH T R R R - - >
<xsd: el ement nanme="Get Ret ur nVal ueRequest " >
<xsd: conpl exType >
<xsd: sequence>
<xsd: el ement nanme="Ret ur nVal ueNunber" type="xsd:int" m nQccurs="1"
maxCccur s="1"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el emrent >

<xsd: el ement nane="CGet Ret ur nVal ueResponse" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="ReturnVal ue" type="?" minCccurs="1" nmaxCccurs="1"/>
</ xsd: sequence>
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</ xsd: conpl exType>
</ xsd: el emrent >

<! - - HHSHHHAR T T - - >
<l -- ### Get Qut put Paramet er Message Types ### -->
<! - - HH#HHHHR T T - - >
<xsd: el ement nanme="Get Qut put Par anmet er Request " >
<xsd: conpl exType >
<xsd: sequence>

<xsd: el ement nane="CQut put Par anet er Nunber" type="xsd:int" m nCOccurs="1"

maxCccur s="1"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nanme="Get Qut put Par anet er Response" >
<xsd: conpl exType>
<xsd: sequence>

<xsd: el ement nane="CQut put Paraneter" type="?" m nCccurs="1" maxQccurs="1"/>

</ xsd: sequence>
</ xsd: conmpl exType>
</ xsd: el emrent >

<! - - HH#HHHTHH T R R R R - - >
<l-- ### Get SQLConmuni cati onsArea Message Types ### -->
<! - - HHSHHHTH T R R R R - - >
<xsd: el ement nanme="Get SQLComuni cat i onsAr eaRequest " >
<xsd: conpl exType >
<xsd: sequence>
<xsd: el ement nane="SQ.Communi cat i onsAr eaNunber” type="xsd:int"
maxQccur s="1"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el emrent >

<xsd: el ement nane="Get SQLComruni cat i onsAr eaResponse" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="wsdai r: SQL.Conmruni cati onsArea" m nCccurs="1"
</ xsd: sequence>
</ xsd: conmpl exType>
</ xsd: el ement >

m nCccur s="1"

maxQCccurs="1"/>
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<| - - HHAHHAHHRHBRHBHHBHHBHH B H B H B H R T] - - >
<l -- ### Resource Properties #i#t -->
<| - - HHAHHAHHRHBRHBHH R HBHH B H RS HRHH T ] - - >

<xsd: el ement nane="SQ.ResponseDescri pti on">
<xsd: conpl exType>
<xsd: sequence>
<l-- fromwsdai - data description - properties of the data resource -->
<xsd: el enent ref="wsdai: Nane" m nCccurs="0" maxOccurs="1" />
<xsd: el ement ref="wsdai: Description” m nCccurs="0" maxCOccurs="1"/>

<l-- fromwsdaisr - sql response description - properties of the data resource -

<xsd: el ement ref="wsdai sr: Nunber Of RowSet s" mi nCccurs="1" maxCQccurs="1"/>
<xsd: el ement ref="wsdai sr: Nunber Of Updat eCount s" mi nCccurs="1" naxCccurs="1"/>

<xsd: el ement ref="wsdai sr: Nunber Of Ret ur nVal ues” m nCccurs="1" maxCccurs="1"/>
<xsd: el enent ref="wsdai sr: Nunber Of Qut put Par anet ers" m nCccurs="1" maxQccurs="1"/>
<xsd: el ement ref="wsdai sr: Nunmber Of SQLComruni cat i onsAr eas" m nCccurs="1"

maxQccur s="1"/>

formats -->

maxCccur s="1"

<lI-- from wsdai sr - sql response access - properties controlling access behavi our --
<xsd: el ement ref="wsdai sr: SQLResponseAccessTerns" m nCccurs="1" maxQccurs="1"/>
<l-- fromwsdairs - sql response access - properties controlling valid response

<xsd: el ement ref="wsdai sr: RowSet Sel ecti onFact or yResponseTypeLi st”" m nOccurs="1"

/>

</ xsd: sequence>
</ xsd: conpl exType>

</ xsd: el enent >

</ xsd: schema>

<I'-- WBDL MESSACES ####H###HAHHBHHBHHBHHBHHBHHHHHHHBHHHHHBHHBHHRHHRAHR - - >

<! - - HH#HHHTHHH TR - - >
<! -- ### Cet RowSet Messages ### -->
<! - - HH#HHHTHEH T T - - >
<message nane="Get RowSet Request ">
<part name="Cet RowSet Request" el enent ="wsdai sr: Get RowSet Request" />
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</ message>

<message nane="(Get RowSet Response" >
<part name="CGet RowSet Response" el enent ="wsdai sr: Get RowSet Response" />
</ message>

<! - - HHAHHHHHHHHBHHH P H PR - - >
<I-- ### RowSet Sel ecti onFactory Messages ### -->
<! - - HHAHHHHHHHHBHHH P H PR - - >
<nmessage nane="RowSet Sel ecti onFact or yRequest " >
<part name="RowSet Sel ecti onFact or yRequest" el enent ="wsdai sr: RowSet Sel ecti onFact or yRequest" />
</ message>

<message nanme="RowSet Sel ecti onFact or yResponse" >
<part name="RowSet Sel ecti onFact or yResponse" el enent ="wsdai sr: RowSet Sel ecti onFact or yResponse" />
</ message>

<| - - #HHAHHBHHBHHRH AR AR AR HAHHAHHAHHAS - - >
<l-- ### Get Updat eCount Messages #Hi# -->
<| - - #HHAHHBHHBHHRH AR H AR HAHHAHHBHHBHHASE - - >
<nmessage nhane="Cet Updat eCount Request " >
<part name="Cet Updat eCount Request " el enent =" wsdai sr: Get Updat eCount Request" />
</ message>

<nmessage hane="Cet Updat eCount Response" >
<part name="Cet Updat eCount Response" el ement ="wsdai sr: Get Updat eCount Response" />
</ message>

- - BHHHHHHH TR H TR - - >
<l-- ### Get ReturnVal ue Messages #Hit# -->
<! - - HHAHHHHHHHHBHHH P H PR - - >
<message name="Cet Ret ur nVal ueRequest ">
<part name="Cet Ret ur nVal ueRequest" el ement ="wsdai sr: Get Ret ur nVal ueRequest" />
</ message>

<nmessage nhane="Cet Ret ur nVal ueResponse" >
<part name="CGet Ret ur nVal ueResponse" el ement ="wsdai sr: Get Ret ur nvVal ueResponse" />
</ message>

- - HEHHAHHAHBRHBRHH AR AR H AR R - - >
<! -- ### Cet Qut put Par anet er Messages #Hitt - - >
< - - BHBHBHBHBHBHBHAH R - - >
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<nmessage nane="Cet Qut put Par anet er Request " >
<part name="CGet Qut put Par anet er Request " el enent ="wsdai sr: Get Qut put Par anet er Request " />
</ message>

<message nane="Get Qut put Par anet er Response" >
<part name="CGet Qut put Par anet er Response" el ement ="wsdai sr: Get Qut put Par anet er Response" />
</ message>

- - BHHHHHHH TR TR T T - - >
<l-- ### Get SQLCommuni cati onsArea Messages #i#t -->
<! - - HHAHHHHHHHHHHHH P PP H TR R - - >
<message name="Cet SQLConmuni cati onsAr eaRequest " >
<part name="Cet SQLConmuni cati onsAreaRequest" el enment ="wsdai sr: Get SQLComuni cat i onsAr eaRequest "

</ message>

<nmessage nane="Get SQLComruni cati onsAr eaResponse" >
<part name="Cet SQLConmuni cati onsAr eaResponse"

el enent =" wsdai sr: Get SQLComruni cat i onsAr eaResponse"” />

</ message>

</ wsdl : definitions>

Appendix C.1 — RowSetAccess WSDL Port Types

<?xm version="1.0" encodi ng="UTF-8"?>
<wsdl : definitions nanme="wsdairs"

<l--

<l--

t ar get Nanmespace="htt p: / / ww. ggf . or g/ namespaces/ 2004/ 05/ W5- DAl RS"
xm ns: wsdl ="http://schemas. xm soap. org/ wsdl /"
xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schema"
xm ns: wsdai =" htt p: // ww. ggf . or g/ namespaces/ 2004/ 05/ Ws- DAl "
xm ns: wsdai r="http://ww. ggf . or g/ nanespaces/ 2004/ 05/ W5- DAl R"
xm ns: wsdai rs="http://ww. ggf. org/ nanmespaces/ 2004/ 05/ Ws- DAl RS" >

WEDL | NPORTS ####HHHBHHHHBHHHBHHHHBHHHHBHHHHHHHH AR HHH AR HH R - - >

<wsdl : i nport nanmespace="http://ww. ggf. or g/ namespaces/ 2004/ 05/ W&- DAl RS"
| ocati on="./wsdairs-types-0.3.wsdl" />

WEDL PORT TYPES #####H#HHHBHHHBHHHHBHHHHBHHHHHHHHARHHHBHHHHRHHHAR - - >

<wsdl : port Type nane="RowSet Dat aServi ce" >

<wsdl| : operati on nane="Get Tupl es" >
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<wsdl : i nput message="wsdai rs: Get Tupl esRequest" />
<wsdl : out put nessage="wsdai rs: Get Tupl esResponse" />
</ wsdl : oper ati on>

</ wsdl : port Type>

</ wsdl : definitions>

Appendix C.2 — RowSetAccess XML Schema

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schenma t ar get Namespace="htt p://ww. ggf. or g/ nanespaces/ 2004/ 05/ Ws- DAl RS"
xm ns: xsd="htt p: // www. W3. or g/ 2001/ XM_Schema"
xm ns: ws="http://java. sun. coni xm / ns/j dbc"
xm ns: wsdai =" ht t p: / / ww. ggf . or g/ nanespaces/ 2004/ 05/ Ws- DAl "
xm ns: wsdai rs="htt p://wwv. ggf. org/ namespaces/ 2004/ 05/ W5- DAl RS" >

<xsd: i nmport namespace="htt p://ww. ggf. or g/ namespaces/ 2004/ 05/ Ws- DAl " schenalLocati on="./wsdai -t ypes-
0. 3. xsd" />

<l-- rowset description -->
<xsd: conpl exType nane="RowSet SchemaType" >
<xsd: sequence>
<xsd: el enent ref="wrs:netadata"/>
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: el ement nane="RowSet Schema" type="wsdairs: RowSet SchemaType" />

<xsd: el ement nanme="Nunber Of Rows" type="xsd:int" />

<l-- rowset access -->
<xsd: el ement nane="CursorDi rection">
<xsd: si npl eType>
<xsd:restricti on base="xsd:token">
<xsd: enuner ati on val ue="ForwardOnl y"/>
<xsd: enuner ati on val ue="For war dAndRever se"/ >
</ xsd: restriction>
</ xsd: si mpl eType>
</ xsd: el enent >

<xsd: el enent name="Cur sor Hel dOver TxnBoundary" type="xsd: bool ean" />
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<xsd: conpl exType nane="RowSet AccessTer nsType" >
<xsd: conpl exCont ent >
<xsd: ext ensi on base="wsdai : Dat aAccessTer nsType" >
<xsd: sequence>
<xsd: el ement ref="wsdairs: CursorbDirection” m nCccurs="1" maxOccurs="1"/>
<xsd: el ement ref="wsdairs: Cursor Hel dOver TxnBoundar y" m nCccurs="1" maxCccurs="1"/>
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

<xsd: el enent nanme=" RowSet AccessTer ns" type="RowSet AccessTernsType"/>

<xsd: conpl exType nane="RowSet AccessTer mDocunent Type" >
<xsd: conpl exCont ent >
<xsd:restriction base="wsdai : Ter mDocunent Type" >
<xsd: sequence>
<xsd: el ement nanme="Port Type" >
<xsd: si npl eType>
<xsd:restriction base="xsd: QNane" >
<xsd: enumer ati on val ue="wsdai r s: RowSet Dat aSer vi ce"/ >
</xsd:restriction>
</ xsd: si mpl eType>
</ xsd: el ement >
<xsd: el ement nane="Terns" type="wsdairs: RowSet AccessTer nsType"/ >
</ xsd: sequence>
</ xsd:restriction>
</ xsd: conpl exCont ent >

</ xsd: conpl exType>
<xsd: el enent nane="RowSet AccessTer nDocunent "
type="wsdai r s: RowSet AccessTer mDocunent Type"

substi tuti onG oup="wsdai : Ter mDocunent "/ >

<l-- the list of response types validly returned by the get tuples operation -->
<xsd: el ement nanme=" CGet Tupl esResponseTypelLi st" type="wsdai : ResponseTypeli st Type"/ >

<I-- rowset factory -->

<!-- rowset nmanagenent -->
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</ xsd: schena>

Appendix C.3 — RowSetAccess WSDL

<?xm version="1.0" encodi ng="UTF-8"?>
<wsdl : definitions name="wsdai rs"
t ar get Nanespace="htt p: // ww. ggf . or g/ namespaces/ 2004/ 05/ W5- DAl RS"
xm ns: wsdl ="http://schemas. xm soap. or g/ wsdl /"
xm ns: xsd="htt p://ww. wW3. or g/ 2001/ XM_Schema"
xm ns: wsdai =" htt p: // ww. ggf . or g/ nanmespaces/ 2004/ 05/ Ws- DAl "
xm ns: wsdai r="http://ww. ggf . or g/ nanmespaces/ 2004/ 05/ Ws- DAl R'
xm ns: wsdai rs="htt p://ww. ggf. org/ namespaces/ 2004/ 05/ Ws- DAl RS" >

<I'-- WBDL | MPORTS #H####HAHHBHHBHHBHHBHHBHHBHHHHBHHBHH B HHBHHBHHBHHRHHR - - >

<! -- WBDL TYPES ####H#H it HHH#HH I - - >
<xsd: schema tar get Nanespace="htt p://ww. ggf. or g/ nanespaces/ 2004/ 05/ W5- DAl "
el ement For nDef aul t =" qual i fi ed">
<xsd: i ncl ude schemaLocation="./wsdai-types-0. 3. xsd" />
</ xsd: schema>

<xsd: scherma t ar get Nanespace="htt p://ww. ggf. or g/ nanespaces/ 2004/ 05/ Ws- DAl R"
el enent For mDef aul t =" qual i fi ed">
<xsd: i ncl ude schenmaLocati on="./wsdair-types-0.3.xsd" />
</ xsd: schema>
<xsd: schenma t ar get Namespace="htt p://ww. ggf. or g/ nanespaces/ 2004/ 05/ Ws- DAl RS"
el enent For nDef aul t =" qual i fi ed">
<xsd: i ncl ude schemalLocati on="./wsdairs-types-0.3.xsd" />

<| - - HHAHHAHHBHHBHHRHHRHHRHRRERRYE - - >
<l-- ### Conmon Message Types ### -->
<| - - #HHAHHAHHBHHBHHBHHRHARHARERAE - - >

<! - - HHAHHHHBHHHBRHHHH BT - - >
<I-- ### Cet Tupl es Message Types ### -->
<! - - HHAHHHHBHHHBRHHHH BT - - >
<xsd: el ement nane="Get Tupl esRequest ">
<xsd: conpl exType >
<xsd: sequence>
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<xsd: el ement nanme="StartPosition" type="xsd:int" mnGCccurs="1"
maxQccur s="1"/>

<xsd: el ement nane="Count" type="xsd:int" mnCccurs="1" naxCccurs="1"/>

<xsd: el ement ref="wsdai : ResponseFormat" m nQOccurs="0" maxCccurs="1"/>

</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el emrent >

<xsd: el ement nane="CGet Tupl esResponse" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent ref="wsdai:Dataset" mi nCccurs="1" maxCccurs="1"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

<| - - #HHAHHBHHRHHBH AR AR HAHHAHHAHHAHHAH BT - - >
<l -- ### Resource Properties #Hit#t -->
<| - - #HHAHHBHHBHHRH AR AR HAHHAHHAHHAHHAHHRHT - - >
<xsd: el ement nane="RowSet Descri pti on">
<xsd: conpl exType>
<xsd: sequence>
<l-- fromwsdai - data description - properties of the data resource -->
<xsd: el ement ref="wsdai: Name" m nCccurs="0" maxCccurs="1" />
<xsd: el ement ref="wsdai: Description” m nCccurs="0" maxCccurs="1"/>

<I-- fromwsdairs - rowset description - properties of the data resource -->

<xsd: el enent ref="wsdairs: RowsSchema" m nCccurs="1" maxQccurs="1"/>
<xsd: el emrent ref="wsdairs: Nunber & Rows" m nCccurs="1" nmaxCccurs="1" />

<I-- fromwsdairs - rowset access - properties controlling access behaviour -->
<xsd: el ement ref="wsdairs: RowSet AccessTerns" mi nCccurs="1" maxCccurs="1"/>

<l-- fromwsdairs - rowset access - properties controlling valid response formats --
<xsd: el ement ref="wsdairs: Get Tupl esResponseTypelLi st” m nCccurs="1" maxCccurs="1" />
</ xsd: sequence>

</ xsd: conpl exType>
</ xsd: el enent >
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</ xsd: schena>
<| -- WBDL MESSAGES #######HH#HHHHHHHIEHIHGHBHBHBHBHBHBHBHBHBHBHBHBHBHBY - - >

<! - - USSP - - >
<l-- ### Get Tupl es Messages ### -->
<! - - HH#HHHAHHHHHHHH TR HTHT - - >
<nmessage nane="Cet Tupl esRequest " >
<part name="Cet Tupl esRequest" el enent ="wsdai rs: Get Tupl esRequest" />
</ message>

<message name="Cet Tupl esResponse" >
<part name="Cet Tupl esResponse" el ement ="wsdai rs: Get Tupl esResponse" />
</ message>

</ wsdl : definitions>
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