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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) extends Web Services with 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 relational 
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]. The specification 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. 
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1. Introduction 
Data access plays an important role in many Grid applications. In general, data access involves 
both retrieval and manipulation of data, which may be stored or virtualised using a range of 
paradigms. This implies the need for a flexible framework for request evaluation, and close 
integration with functionality for managing and moving data retrieved from, or for insertion into, a 
data resource. 
 
This document presents a specification for a collection of data access interfaces for relational 
data resources. A relational data resource is taken to mean a data source/sink, together with any 
associated management framework, that exhibits capabilities that are characteristic of relational 
database systems, e.g., can be queried using or updated SQL. The interfaces instantiate the 
framework provided by the OGSA Data Services proposal [Data Services], in that interfaces are 
categorized 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 various 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 [RFC2199] 
 
The GWSDL for the specification described in this document is available from the DAIS Working 
Group Web Site 
 

Prefix Namespace 
dais http://www.ggf.org/namespaces/2003/06/DAIS 
gsa WS-Agreement namespace URI 
gwsdl http://www.ggf.org/namespaces/2003/03/gridWSDLExtensions 
http http://www.w3.org/2002/06/wsdl/http 
ogsi  http://www.ggf.org/namespaces/2003/03/OGSI 
sd http://www.ggf.org/namespaces/2003/02/serviceData 
sqlxml http://standards.iso.org/iso/9075/2002/12/ (temporary location) 
webr http://java.sun.com/xml/ns/jdbc/ (contents subject to change)  
wsdl http://schemas.xmlsoap.org/wsdl/ 
wsp http://schemas.xmlsoap.org/ws/2002/12/policy 
xsd http://www.w3.org/2001/XMLSchema 
xsi http://www.w3.org/2001/XMLSchema-instance 

 

3. Specification Overview 
3.1 Scope of specification 
This document extends the interfaces presented in the Grid Data Service Specification [GDSS] to 
allow access to and describe relational data resources and aligns these interfaces with the base 
types provided in the OGSA Data Services [Data Services] Document. The relational data 
resources are assumed to be composed of databases and tables, which contain rows and 
columns. In addition, common relational resources such as stored procedures are also described. 
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3.2 Mapping to Data Service model  
3.2.1 DataDescription portTypes 
DataDescription portTypes allow a description of virtualized data 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 relational based data resources. These are the main 
points of extension for relational data resources: 
 

• RelationalDescription: provides information about relationalSchemas that 
describe databases, tables, columns, columnTypes, and keys that a Data Service 
may virtualize. It also describes indexes, storedProcedures, userDefinedTypes, 
and userDefinedFunctions. The portType makes available information about 
these constructs by querying the constructs themselves. 
 

• RowsetDescription:  provides information about a particular instance of a query 
result that a Data Service may virtualize.  This portType will make available 
information about the structure representing the query result as well as other 
relevant data. 

 
These interfaces are described in Section 4. 

3.2.2 DataAccess portTypes 
DataAccess portTypes allow relational data resources to be modified through insertion or updates 
or queried through an appropriate query language. Note that a Data Service does not know the 
nature of the underlying data model so the right interfaces have to be invoked in order to access it 
correctly. When a Data Service is created the supporting DataAccess interfaces may be specified 
using WS-Agreement [WS Agreement].  
 

• SQLAccess 
• RowsetAccess 
• DBOperationAccess 

 
These are covered in more detail in Section 5. 
 

3.2.3 DataFactory portTypes 
The DataFactory portTypes allows data represented in relational data resources, usually as the 
result of a query or update, to be virtualized (instantiated as services). The specializations in this 
instance thus deal with the type of expression that can be passed to a DataFactory to virtualize 
the results. The properties and interfaces that will be supported by these virtualizations will be 
specified using WS-Agreement [WS Agreement]. DataFactory specializations are: 
 

• SQLFactory  
• RowsetSelectionFactory 
• DBOperationFactory 

 
These are covered in more detail in Section 6. 

 

3.3 Relationships with other specifications 
DAIS does not propose to provide its own query/update languages for relational based data 
resources and query result sets (rowsets). Instead, it acts as a conduit for existing relational 
based query and update languages to be conveyed to the appropriate data resources, in this 
instance relational based data resources or a data resource that supports relational type queries. 
As such DAIS relies on existing relational based query and update languages. In the current 
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version of this document interface support is provided for languages based on the following 
standards: 
 

• SQL: is an ISO standard defining a language for querying and updating relational data 
resources in the context of relational tables. There is work underway to define SQL 2003 
that includes SQL/XML for manipulating and generating XML from relational data. 

• WebRowSet: is one possible dataFormat for response from sqlAccess operations. (See 
http://java.sun.com/xml/ns/jdbc/webrowset.xsd ) 

 

4. DataDescription portTypes 
The DataDescription portTypes allow metadata for data virtualizations to be made available. 
DataDescription portTypes are provided for use with relational database virtualizations and for 
result set virtualizations. 
 

4.1 RelationalDescription  
4.1.1 Service Data Declarations 

• relationalSchema: Describes the schema of the relational data, such as tables, columns, 
column types, keys, views, which are specific to the relational environment 

 
<sd: ser v i ceDat a name=” r el at i onal Schema”  
                t ype=” r el at i onal SchemaType”  
                mi nOccur s=” 1”  maxOccur s=” 1”  
                mut abi l i t y=” mut abl e”  
                modi f i abl e=” f al se”  
                ni l l abl e=” t r ue” / > 
 
• indexes: Describes the names and definitions of any indexes available. 
 
<sd: ser v i ceDat a name=” i ndexes”  
                t ype=” I ndexType”  
                mi nOccur s=” 1”  maxOccur s=” unbounded”  
                mut abi l i t y=” mut abl e”  
                modi f i abl e=” f al se”  
                ni l l abl e=” t r ue” / > 
 
• storedProcedures: Describes the name, input and output types of stored procedures 

available. 
 
<sd: ser v i ceDat a name=” st or edPr ocedur es”  
                t ype=” St or edPr ocedur eType”  
                mi nOccur s=” 1”  maxOccur s=” unbounded”  
                mut abi l i t y=” mut abl e”  
                modi f i abl e=” f al se”  
                ni l l abl e=” t r ue” / > 
 
• userDefinedTypes: Describes the names and definitions of the user defined types deployed. 
 
<sd: ser v i ceDat a name=” user Def i nedTypes”  
                t ype=” User Def i nedTypesType”  
                mi nOccur s=” 1”  maxOccur s=” unbounded”  
                mut abi l i t y=” mut abl e”  
                modi f i abl e=” f al se”  
                ni l l abl e=” t r ue” / > 
 
• userDefinedFunctions: Describes the names and definitions of the user defined functions 

deployed. 
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<sd: ser v i ceDat a name=” user Def i nedFunct i ons”  
                t ype=” User Def i nedFunct i onsType”  
                mi nOccur s=” 1”  maxOccur s=” unbounded”  
                mut abi l i t y=” mut abl e”  
                modi f i abl e=” f al se”  
                ni l l abl e=” t r ue” / > 
 

• trigger: Describes the name and definition of the triggers deployed in the data resource. 
 
<sd: ser v i ceDat a name=” t r i gger ”  
                t ype=” Tr i gger Type”  
                mi nOccur s=” 1”  maxOccur s=” unbounded”  
                mut abi l i t y=” mut abl e”  
                modi f i abl e=” f al se”  
                ni l l abl e=” t r ue” / > 
 

4.2 RowsetDescription  
4.2.1 Service Data Declarations 

• rowSchema: The schema for representing the RowSet. 
 
<sd: ser v i ceDat a name=” r owSchema”  
                t ype=” r owSchemaType”  
                mi nOccur s=” 1”  maxOccur s=” 1”  
                mut abi l i t y=” mut abl e”  
                modi f i abl e=” f al se”  
                ni l l abl e=” f al se” / > 
 

• noOfRows: The number of rows within the Rowset. 
 
<sd: ser v i ceDat a name=” noOf Rows”  
                t ype=” xsd: i nt ”  
                mi nOccur s=” 1”  maxOccur s=” 1”  
                mut abi l i t y=” mut abl e”  
                modi f i abl e=” f al se”  
                ni l l abl e=” f al se” / > 
 

5. DataAccess portTypes 
The dataFormats SDE lists all possible dataFormats for results from Access portType operations.  
 

5.1 SQLAccess  
This allows access to the underlying data by means of SQL expressions. 
 

5.1.1 Service Data Declarations 
All those defined for a Factory within Grid Data Service Specification.  
 
• languageCapabilities: Describes the dialect of SQL supported by this data resource. 
 
<sd: ser v i ceDat a name=” l anguageCapabi l i t i es”  
                t ype=” LanguageCapabi l i t i esType”  
                mi nOccur s=” 1”  maxOccur s=” unbounded”  
                mut abi l i t y=” mut abl e”  
                modi f i abl e=” f al se”  
                ni l l abl e=” f al se” / > 
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5.1.2 Operations 
In all operations below the expression input is a single SQL expression, i.e. only one result arises. 
New portTypes should be specified to allow block execution.  
 

5.1.2.1 SQLAccess::sqlQuery 
 
Direct an SQL Query to relational virtualizations of the data where the result of the query is 
returned conforming to the requested dataFormat. 
 
Input 

• expression: the SQL query string that is to be run on the data resource. 
 
<xsd: el ement  name=” sql Expr essi on”  t ype=” sql Expr essi onType” / > 
 

• dataFormat: the format selected from SDE dataFormats, which the return type will 
conform to. 

  
<xsd: el ement  name=” dat aFor mat ”  t ype=” dat aFor mat Type” / > 
 
Output 

• dataSet: output the results in the dataFormat. 
 
Fault(s) 

• InvalidQuery: the supplied SQL is syntactically incorrect or fails during evaluation. 
• Fault: any other fault. 

 

5.1.2.2 SQLAccess::sqlUpdate 
Direct an SQL update to the data. 
 
Input 

• expression: the SQL update string that is to be run on the data resource. 
 
<xsd: el ement  name=” sql Expr essi on”  t ype=” sql Expr essi onType” / > 
 

• dataFormat: the format selected from SDE dataFormats, which the return type will 
conform to. 

 
<xsd: el ement  name=” dat aFor mat ”  t ype=” dat aFor mat Type” / > 
 
Output 

• updateCount: the updateCount returned from the sqlUpdate. 
Fault(s) 

• InvalidQuery: the SQL supplied to do the update is incorrect or an SQL query statement 
is being supplied to this operation. 

• Fault: any other fault. 
 

5.1.2.3 sqlAccess::sqlExecute 
Direct an SQL statement to the data, which can be an update or a query. 
 
Input 

• expression: the SQL string that is to be run on the data resource. 
 
<xsd: el ement  name=” sql Expr essi on”  t ype=” sql Expr essi onType” / > 
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• dataFormat: the format selected from SDE dataFormats, which the return type will 
conform to. 

 
<xsd: el ement  name=” dat aFor mat ”  t ype=” dat aFor mat Type” / > 
 
Output 

• dataSet:output the results in the dataFormat 
 

Fault(s) 
• InvalidQuery: the SQL supplied to do the update is incorrect or an SQL query statement 

is being supplied to this operation. 
• Fault: any other fault. 

 
 

5.2 RowsetAccess  
This allows access to the underlying data by means of rows. 
 

5.2.1 Service Data Declarations 
 

• nTupleFormat: The format and data types of the tuples 
 
<sd: ser v i ceDat a name=” nTupl eFor mat ”  
                t ype=” nTupl eFor mat Type”  
                mi nOccur s=” 1”  maxOccur s=” unbounded”  
                mut abi l i t y=” mut abl e”  
                modi f i abl e=” f al se”  
                ni l l abl e=” f al se” / > 
 

5.2.2 Operations 

5.2.2.1 RowsetAccess::getNextNTuples 
Return a specified number of tuples from a service that virtualizes a result set 
 
Input 

• startPosition the position of the first tuple to be returned (1st tuple is position 1) 
 

      <xsd: el ement  name=” st ar t Posi t i on”  t ype=” xsd: i nt ” / > 
 
• count: the number of tuples. 

 
      <xsd: el ement  name=” count ”  t ype=” xsd: i nt ” / > 
 
Output 

• tuples: the result of the update operation. 
Fault(s) 

• InvalidCount: Cannot return that number of tuples. 
• Fault: any other fault. 

 

5.3 DBOperationAccess  
 
This allows access to the underlying data by means of executing a Database Operation. 
Database operations include the execution of a stored procedure or a stand-alone user defined 
function.  
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5.3.1 Service Data Declarations 
All those defined for a Factory within Grid Data Service Specification. No additional SDE’s 
required. There are SDE’s within the RelationalDescription portType that allow the discovery of 
available DB Operations. 
 

5.3.2 Operations 

5.3.2.1 DBOperationAccess::getReturnValue 
 
Get the return value of the DBOperation. The DBOperation is evaluated when getReturnValue is 
requested.  
 
Input 

• DBOperation: the Database operation to be performed 
 

<xsd: el ement  name=” DBOper at i on”  t ype=” DBOper at i onType” / > 
 

• operationParameters: the parameters required to complete the Database Operation. 
 
<xsd: el ement  name=” oper at i onPar amet er s”  t ype=” oper at i onPar amet er sType” / > 
 
Output 

• dataSet: output the results. 
 
Fault(s) 

• InvalidParameters: the supplied parameters are invalid for this Operation. 
• Fault: any other fault. 

 

5.3.2.2 DBOperationAccess::getResultSets 
Retrieve any result sets arising from DBOperation that has already executed such as a stored 
procedure. 
  
Input 

• DBOperation: the Database operation to be performed 
 

<xsd: el ement  name=” DBOper at i on”  t ype=” DBOper at i onType” / > 
 
• operationParameters: the parameters required to complete the Database Operation. 

 
<xsd: el ement  name=” oper at i onPar amet er s”  t ype=” oper at i onPar amet er sType” / > 
 
Output 

• resultSets: the resultSets returned by operation. 
 

Fault(s) 
• InvalidParameters: the supplied parameters are invalid for this Operation. 
• Fault: any other fault. 

 

5.3.2.3 DBOperationAccess::getOutputParameter 
Retrieve an output parameter arising from a DBOperation that has already executed, e.g., a 
stored procedure or a user-defined function. 
 
Input 

• DBOperation: the Database operation to be performed 
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<xsd: el ement  name=” DBOper at i on”  t ype=” DBOper at i onType” / > 

 
• operationParameters: the parameters required to complete the Database Operation. 

 
<xsd: el ement  name=” oper at i onPar amet er s”  t ype=” oper at i onPar amet er sType” / > 
 
Output 

• output: The output parameter from the operation 
Fault(s) 

• InvalidParameters: the supplied parameters are invalid for this Operation. 
• Fault: any other fault. 

 

6. DataFactory portTypes 
6.1 SQLFactory  
A WS-Agreement document holding an SQL Query, the interfaces to be created and behavior 
specification is passed to SQLFactory::createService. The factory will create a service fulfilling 
the desired behavior, exposing the desired portTypes and representing the results of the SQL 
Query. 
 

6.1.1 Service Data Declarations 
All those defined for a Factory within Grid Data Service Specification.  
 
• languageCapabilities: Describes the dialect of SQL supported by this data resource. 
 
<sd: ser v i ceDat a name=” l anguageCapabi l i t i es”  
                t ype=” LanguageCapabi l i t i esType”  
                mi nOccur s=” 1”  maxOccur s=” unbounded”  
                mut abi l i t y=” mut abl e”  
                modi f i abl e=” f al se”  
                ni l l abl e=” f al se” / > 
 
In addition the SQLFactory portType defines the following initial set of service data value 
elements: 
 
<sd: st at i cSer vi ceDat aVal ues> 
 
  <dai s: pr oposedAgr eement > 
    <dai s: SQLFact or yAgr eement > 
 

<wsp: OneOr Mor e wsp: Usage=” wsp: Requi r ed” > 
 <dai s: r eadabl e gsa: Negot i abi l i t y=” gsa: Fi xed” . . . / > 

  <dai s: updat eabl e gsa: Negot i abi l i t y=” gsa: Fi xed”  . . . / > 
 <wsp: OneOr Mor e/ > 
  

<wsp: OneOr Mor e wsp: Usage=” wsp: Requi r ed” > 
  <dai s: suppor t sI nt er f ace dai s: qname=” Dat aDescr i pt i on”    

                                 sa: Negot i abi l i t y=” gsa: Fi xed” . . . / > 
  <dai s: suppor t sI nt er f ace dai s: qname=” Dat aAccess”    

                                 sa: Negot i abi l i t y=” gsa: Fi xed” . . . / > 
  <dai s: suppor t sI nt er f ace dai s: qname=” Dat aFact or y”    

                                 sa: Negot i abi l i t y=” gsa: Fi xed” . . . / > 
  <dai s: suppor t sI nt er f ace dai s: qname=” Dat aManagement ”    

                                 sa: Negot i abi l i t y=” gsa: Fi xed” . . . / > 
 

  <dai s: suppor t sI nt er f ace dai s: qname=” Rowset Descr i pt i on”    
                                 sa: Negot i abi l i t y=” gsa: Fi xed” . . . / > 
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  <dai s: suppor t sI nt er f ace dai s: qname=” Rowset Access”    
                                 sa: Negot i abi l i t y=” gsa: Fi xed” . . . / > 
 <wsp: OneOr Mor e/ > 
     </ dai s: SQLFact or yAgr eement > 
  </ dai s: pr oposedAgr eement > 
</ sd: st at i cSer vi ceDat aVal ues> 
 
<xsd: compl exType name=" SQLFact or yAgr eement Type" > 
  <xsd: compl exCont ent > 
    <xsd: ext ensi on base=" dai s: DAI SBaseAgr eement Type" > 
      <xsd: sequence> 
 <- -  SQL quer y used t o popul at e t he Dat a Ser vi ce - - > 
      <xsd: el ement  name=” sql Expr essi on”  t ype=” sql Expr essi onType” / > 
      </ xsd: sequence> 
    </ xsd: ext ensi on> 
  </ xsd: compl exCont ent > 
</ xsd: compl exType> 
 
<xsd: el ement  name=” sql Fact or yAgr eement ”  t ype=” sql Fact or yAgr eement Type” / > 
 
The createServiceExtensibility SDE of the OGSI Factory portType and the supportedAgreement 
SDE of the WS-Agreement AgreementFactory portType should be populated with the information 
required to support the use of WS-Agreement documents of type SQLFactoryAgreementType. 
 

6.1.2 Operations 

6.1.2.1 SQLFactory::createService 
Create a new Data Service that corresponds to the results of an SQL Query. 
 

6.2 RowsetSelectionFactory  
A WS-Agreement document holding the RowSet index, the interfaces to be created and behavior 
specification is passed to RowsetSelectionFactory::createService. The factory will create a 
service fulfilling the desired behavior, exposing the desired portTypes and representing the 
requested rows. 
 

6.2.1 Service Data Declarations 
All those defined for a Factory within Grid Data Service Specification. No additional SDE’s 
required. However,  the RowsetSelectionFactory portType defines the following initial set of 
service data value elements: 
 
<sd: st at i cSer vi ceDat aVal ues> 
 
  <dai s: pr oposedAgr eement > 
    <dai s: Rowset Sel ect i onFact or yAgr eement > 

<wsp: OneOr Mor e wsp: Usage=” wsp: Requi r ed” > 
 <dai s: r eadabl e gsa: Negot i abi l i t y=” gsa: Fi xed” . . . / > 

  <dai s: updat eabl e gsa: Negot i abi l i t y=” gsa: Fi xed”  . . . / > 
 <wsp: OneOr Mor e/ > 
  

<wsp: OneOr Mor e wsp: Usage=” wsp: Requi r ed” > 
  <dai s: suppor t sI nt er f ace dai s: qname=” Dat aDescr i pt i on”    

                                 sa: Negot i abi l i t y=” gsa: Fi xed” . . . / > 
  <dai s: suppor t sI nt er f ace dai s: qname=” Dat aAccess”    

                                 sa: Negot i abi l i t y=” gsa: Fi xed” . . . / > 
  <dai s: suppor t sI nt er f ace dai s: qname=” Dat aFact or y”    

                                 sa: Negot i abi l i t y=” gsa: Fi xed” . . . / > 
  <dai s: suppor t sI nt er f ace dai s: qname=” Dat aManagement ”    

                                 sa: Negot i abi l i t y=” gsa: Fi xed” . . . / > 
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  <dai s: suppor t sI nt er f ace dai s: qname=” Rowset Descr i pt i on”    
                                 sa: Negot i abi l i t y=” gsa: Fi xed” . . . / > 
 

  <dai s: suppor t sI nt er f ace dai s: qname=” r owset Access”    
                                 sa: Negot i abi l i t y=” gsa: Fi xed” . . . / > 
 
 <wsp: OneOr Mor e/ > 
    </  dai s: Rowset Sel ect i onFact or yAgr eement > 
  </ dai s: pr oposedAgr eement > 
</ sd: st at i cSer vi ceDat aVal ues> 
 
<xsd: compl exType name=" Rowset Sel ect i onFact or yAgr eement Type" > 
  <xsd: compl exCont ent > 
    <xsd: ext ensi on base=" dai s: DAI SBaseAgr eement Type" > 
      <xsd: sequence> 
 <- -  The st ar t  posi t i on f or   
      <xsd: el ement  name=” st ar t Posi t i on”  t ype=” xsd: i nt ” / > 
      <xsd: el ement  name=” count ”  t ype=” xsd: i nt ” / > 
 
      </ xsd: sequence> 
    </ xsd: ext ensi on> 
  </ xsd: compl exCont ent > 
</ xsd: compl exType> 
 
<xsd: el ement  name=” r owset Sel ect i onFact or yAgr eement ”   
             t ype=” Rowset Sel ect i onFact or yAgr eement Type” / > 
 

6.2.2 Operations 

6.2.2.1 rowsetSelectionFactory::createService 
Create a new Data Service, which corresponds to the RowSet selected. 
 

6.3 DBOperationFactory  
A WS-Agreement document holding the Database Operation desired, the interfaces to be created 
and behavior specification is passed to DBOperationFactory::createService. The factory will 
create a service fulfilling the desired behavior, exposing the desired portTypes and representing 
the requested rows. 
 

6.3.1 Service Data Declarations 
All those defined for a Factory within Grid Data Service Specification. No additional SDE’s 
required. However, the DBOperationFactory portType defines the following initial set of service 
data value elements: 
 
<sd: st at i cSer vi ceDat aVal ues> 
 
  <dai s: pr oposedAgr eement > 
    <dai s: DBOper at i onFact or yAgr eement > 

<wsp: OneOr Mor e wsp: Usage=” wsp: Requi r ed” > 
 <dai s: r eadabl e gsa: Negot i abi l i t y=” gsa: Fi xed” . . . / > 

  <dai s: updat eabl e gsa: Negot i abi l i t y=” gsa: Fi xed”  . . . / > 
 <wsp: OneOr Mor e/ > 
  

<wsp: OneOr Mor e wsp: Usage=” wsp: Requi r ed” > 
  <dai s: suppor t sI nt er f ace dai s: qname=” Dat aDescr i pt i on”    

                                 sa: Negot i abi l i t y=” gsa: Fi xed” . . . / > 
  <dai s: suppor t sI nt er f ace dai s: qname=” Dat aAccess”    

                                 sa: Negot i abi l i t y=” gsa: Fi xed” . . . / > 
  <dai s: suppor t sI nt er f ace dai s: qname=” Dat aFact or y”    

                                 sa: Negot i abi l i t y=” gsa: Fi xed” . . . / > 
  <dai s: suppor t sI nt er f ace dai s: qname=” Dat aManagement ”    
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                                 sa: Negot i abi l i t y=” gsa: Fi xed” . . . / > 
 

  <dai s: suppor t sI nt er f ace dai s: qname=” Rowset Descr i pt i on”    
                                 sa: Negot i abi l i t y=” gsa: Fi xed” . . . / > 
 

  <dai s: suppor t sI nt er f ace dai s: qname=” Rowset Access”    
                                 sa: Negot i abi l i t y=” gsa: Fi xed” . . . / > 
  
 <wsp: OneOr Mor e/ > 
    </  dai s: DBOper at i onFact or yAgr eement > 
  </ dai s: pr oposedAgr eement > 
</ sd: st at i cSer vi ceDat aVal ues> 
 
<xsd: compl exType name=" DBOper at i onFact or yAgr eement Type" > 
  <xsd: compl exCont ent > 
    <xsd: ext ensi on base=" dai s: DAI SBaseAgr eement Type" > 
      <xsd: sequence> 
 <- -  The DB oper at i ons - - > 
      <xsd: el ement  name=” DBOper at i on”  t ype=” DBOper at i onType” / > 
      <xsd: el ement  name=” oper at i onPar amet er s”  t ype=” oper at i onPar amet er sType” / > 
      </ xsd: sequence> 
    </ xsd: ext ensi on> 
  </ xsd: compl exCont ent > 
</ xsd: compl exType> 
 
<xsd: el ement  name=” dbOper at i onFact or yAgr eement ”   
             t ype=” DBOper at i onFact or yAgr eement Type” / > 
 
 

6.3.2 Operations 

6.3.2.1 DBOperationFactory::createService 
Create a new Data Service, which corresponds to a Database Operation such as Stored 
Procedure or User Defined Function, see Grid Data Service Specification [GDSS]. 
 

7. 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. 

8. Conclusion 
This document has discussed a specialization of the portTypes defined in the Grid Data Service 
Services [GDSS] Specification and the additional capabilities required to properly address 
relational based data resources. This is work in progress and feedback is welcomed on this 
document. 
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