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The OASIS PSTC has decided to include support for hierarchical data structures in an upcoming version of SPML.

This document presents an approach believed to support this objective and illustrates how the current SPML specification should be accordingly modified and enhanced. 
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1. Support for complex data structures

Problem: Various clients require applying provisioning commands on complex, hierarchical data structures. SPML v1.0 is based on an attribute/value model and does not offer official standard support for hierarchical data structures. 

Requirements: The solution addresses the following requirements: 

· The solution should enable an RA to submit requests for complex data structures, which are based on an XML Schema description (XSD file) that is referenced by a PSP/PST and describes a given provision-able entity.

· The solution should enable a PSP/PST to process a request for complex data structures that are based on an XML Schema description (XSD file) that the PSP/PST referenced.

· The solution should enable a PSP/PST to process and respond to RA requests for hierarchical-like operations on corresponding complex entities, e.g. a request to delete an entity removes all pertinent sub-elements or provides an appropriate alert.

· The solution should enable an RA to search and identify sub-elements of a given complex data object, and to request that pertinent operations be applied on such sub elements.

· The solution should enable a PSP/PST to provide immutable identifiers for the complex data object’s sub elements automatically, thus relieving the RA from needing to construct such identifiers for a given complex object’s sub elements.

· The solution should enable a PSP/PST to support multiple instances of the complex data’s child objects within a single complex definition, e.g. multiple ‘residence’ sub elements under a single ‘person’ complex data structure.

Solution: introduce support for hierarchical data structures built on the attribute/value model of SPML. The solution is based on a modified version of the current SPML v1.0 specification and combines both specification enhancements and implementation directives. The proposed solution is believed to support all requirements set forth above.

Solution Major Benefits

1. New functionality builds upon current SPML specification, augmenting functionality and providing support for complex data structures.

2. New version supports solutions based on SPML version 1.0.

3. Support for complex objects leverages the established modification scheme of SPML/DSML.
Solution Highlights

1. New complex data entries can be added to the system by using a structured format that represents the added object based on an XML schema description. The structure is base-64 encoded* and inserted into the SPML AddRequest as an attribute value. The request specifies a complex object type.

2. For any given complex data AddRequest that is created by an RA, the receiving PSP creates a set of ‘simple’ data entries corresponding to the complex object’s data parts, and assigns each entry a special ID reflecting its hierarchical relation to its respective ‘parent’. The IDs enable to uniquely identify any data part comprising the complex structure and request the managing system to apply relevant operations (including collective hierarchical operations on a given hierarchy ‘branch’).

Important - there is no need to store data as base-64 encoded – the encoding is used only to transport the data structure within an AddRequest message (RA to PSP/PST) and to optionally transport data structures within a SearchResponse message (PSP/PST to RA). 

3. SPML version 1.0 Add, Modify and Delete requests can be applied directly only on the top-level entry representing the complex data structure and on simple objects (that do not belong to a hierarchy). To exert such operations on complex data ‘child’ (subordinate) parts, users must apply an enhanced SPML ModifyRequest on the top-level object.

*Note: an alternative approach for data transport is presented in the Appendix B, page 40.
Solution Details

The following pages illustrate how complex data is managed in a fictitious RA-PSP provisioning scenario.

An RA (ABCD Corp.) requests provisioning services from a PSP named “Registrum”. The services relate to a user named MJ Wakeman. The RA creates a request and encloses the user’s relevant data as a complex data structure - based on an xsd file that the PSP references in an SPML schema. A comprehensive list of example messages pertinent to the scenario is included in Appendix A. Throughout this scenario description, important data items and entities are highlighted in bold type.


PSP: Registrum Ltd.

RA: ABCD Corp.

User: MJ Wakeman

User record:

Name: Wakeman, MJ

Residence: 22 6th street, Austin, Texas, US

Job history records:

1. Marketing Manager (NA Director), Marketing Division. Reports to Dan Becker (01/2002-) 

2. Sales Manager (EMEA Director), Sales Division. Reports to Maria Moore (01/2001-01/2002)

Below is an XML description of MJ Wakeman’s profile, followed by an xsd file on which the description is based.

<simplepersonprofile>


<firstname>Mr</firstname>


<lastname>Wakeman</lastname>


<residence>



<street>22 6th street</street>



<city>Austin</city>



<state>Texas</state>



<country>United States</country>

</residence>


<jobhistory>



<general>




<division>marketing</division>




<title>marketing manager</title>




<datestart>January 2002</datestart>



 
<manager>Dan Becker</manager>



</general>



<jobdescription>




<description>NA director</description>



</jobdescription>


</jobhistory>


<jobhistory>



<general>




<division>sales</division>




<title>Sales Manager</title>




<datestart>January 2001</datestart>




<datefinish>January 2002</datefinish>



 
<manager>Maria Moore</manager>



</general>



<jobdescription>




<description>EMEA director</description>



</jobdescription>


</jobhistory>

</simplepersonprofile>

The ‘simplepersonprofile’ complex data structure has 4 direct child elements – ‘firstname’, ‘lastname’, ‘residence’ and ‘jobhistory’. The ‘jobhistory’ object has 2 direct child elements – ‘general’ and ‘jobdescription’. The solution treats any child element which DOES NOT have itself any children as an ‘attribute’ of the parent, thus the parent element ‘simplepersonprofile’ has two attributes (‘firstname’ and ‘lastname’) and two ‘complex’ child types referring respectively to the user’s location and previous jobs records – ‘residence’ and ‘jobhistory’. 

Additionally, in the example below – attribute and object definitions have an optional ID (the IDDef element). This ID is generally intended to be used by the PSP/PST for uniquely identifying elements pertaining to a given hierarchical data structure. An in depth explanation is presented later (see page 14).




<?xml version="1.0" encoding="ISO-8859-1" ?>




<xsd:schema xmlns:vr=http://www.vocoder.org/XMLSchema

xmlns:xsd=”http://www.w3.org/2001/XMLSchema>


<xsd:complexType name=”simplepersonprofile“>



<xsd:sequence>




<xsd:element name="firstname" type="vr:firstname"/>




<xsd:element name="lastname" type="vr:lastname"/>





<xsd:element name="residence" type=”vr:residence” minOccurs=”0” maxOccurs=”unbounded”>

   <xsd:element name="jobhistory" type=”vr:jobhistory” minOccurs=”0” maxOccurs=”unbounded”>

</xsd:sequence>





</xsd:complexType>


<xsd:complexType name=”residence”>



<xsd:sequence>


<xsd:element name="street" type="vr:street"/>

   <xsd:element name="city" type="vr:city"/>

   
<xsd:element name="state" type="vr:state" minOccurs=”0”/>


<xsd:element name="country" type="vr:country"/>






</xsd:sequence>






<xsd:attribute name=”ID” type=”xsd:anytype” use=”optional”/>





</xsd:complexType>


<xsd:complexType name=”jobhistory”>



<xsd:sequence>


<xsd:element name="general" type="vr:general"/>

   <xsd:element name="jobdescription" type="vr:jobdescription" minOccurs=”0”/>






</xsd:sequence>






<xsd:attribute name=”ID” type=”xsd:anytype” use=”optional”/>





</xsd:complexType>


<xsd:complexType name=”general”>



<xsd:sequence>




<xsd:element name="division" type="vr:division"/>


<xsd:element name="title" type="vr:title"/>


<xsd:element name="datestart" type="vr:date"/>


<xsd:element name="datefinish" type="vr:date" minOccurs=”0”/>


<xsd:element name="manager" type="vr:manager"/>






</xsd:sequence>






<xsd:attribute name=”ID” type=”xsd:anytype” use=”optional”/>





</xsd:complexType>


<xsd:complexType name=”jobdescription”>



<xsd:sequence>


<xsd:element name="description" type="vr:description"/>






</xsd:sequence>






<xsd:attribute name=”ID” type=”xsd:anytype” use=”optional”/>





</xsd:complexType>





<!-- IDDef identifies the data part. The ID may be requested by the RA or defined by the PSP. -->


<xsd:complexType name=”IDDef”>






<xsd:restriction base=”xsd:string” />






<xsd:attribute name=”ID” type=”xsd:anytype” use=”optional”/>





</xsd:complexType>


<!-- the following definitions are simplified for demonstration purposes -->


<xsd:element name="simplepersonprofile" type=”vr:simplepersonprofile”/>


<xsd:element name="residence" type=”vr:residence”/>


<xsd:element name="jobhistory" type=”vr:jobhistory”/>


<xsd:element name="general" type=”vr:general”/>


<xsd:element name="jobdescription" type=”vr:jobdescription”/>


<xsd:element name="firstname" type=”vr:IDDef” />


<xsd:element name="lastname" type=”vr:IDDef’ />


<xsd:element name="street" type=”vr:IDDef” />


<xsd:element name="city" type=”vr:IDDef” />





<xsd:element name="state" type=”vr:IDDef” />


<xsd:element name="country" type=”vr:IDDef” />


<xsd:element name="division" type=”vr:IDDef” />


<xsd:element name="title" type=”vr:IDDef” />


<xsd:element name="date" type=”vr:IDDef” />


<xsd:element name="manager" type=”vr:IDDef” />


<xsd:element name="description" type=”vr:IDDef” />

</xsd:schema>
Scenario Flow

The next pages detail the request/response exchange between the RA and PSP.

1. The RA queries PSP for supported services and object types, using the SPML SchemaRequest.

2. The RA receives query results that include a “complex” ObjectClassDefinition data type called “User”. The ObjectClassDefinition points to the XSD file that describes a “simplepersonprofile” data structure as presented below (followed by an explanation of relevant new ObjectClassDefinition attributes).

<ObjectClassDefinition name="User" ObjectClassType=”urn:oasis:names:tc:SPML:1:0#complex”


SchemaType=”urn:oasis:names:tc:SPML:1:0#xmlschema”>



<superiorClasses>



<ObjectClassDefinitionReference name="simplepersonprofile" type=”structure”>




<schemaIdentifier schemaIDType="urn:oasis:names:tc:SPML:1:0#GenericString">

  



<schemaID>[reference to schema file, e.g. to xsd file] </schemaID> 

  


</schemaIdentifier>



</ObjectClassDefinitionReference>



<ObjectClassDefinitionReference name="residence" type=”parent”/>



<ObjectClassDefinitionReference name="jobhistory" type=”parent”/>


</superiorClasses>


<memberAttributes>



<AttributeDefinitionReference name = "firstname" required="true" />



<AttributeDefinitionReference name = "lastname" required="true" />


</memberAttributes>

 </ObjectClassDefinition>

The solution proposes several modifications to the existing SPML ObjectClassDefinition element. See also page 24 for more details.

· The ObjectClassType (can be “complex”, “simple” or “supporting”) tells us here that the object represents a complex data structure, which refers to an xsd file.

· The ObjectClassDefinitionReference type=structure tells us that the referenced “simplepersonprofile” superior class is the specific data object on which the object definition is based. It is described by the schemaID. 

· The ObjectClassDefinitionReference type=parent tells us that the residence and jobhistory references point at a child objectclass definitions which are not described in an xsd file.

Note: the aforementioned modifications could alternatively be introduced as reserved Property attribute/value pairs within the existing SPML ObjectClassDefinition, thereby minimizing schema changes.

The SPML ObjectClassDefinition and ObjectClassDefinitionReference should correspondingly be modified to support new attributes as follows (modifications are highlighted):


<xsd:complexType name="ObjectClassDefinition">

 

<xsd:sequence>




<xsd:element name="properties" type="spml:Properties" minOccurs="0" maxOccurs="1"/>




<xsd:element name="memberAttributes" type="spml:AttributeDefinitionReferences"





minOccurs="0" maxOccurs="1"/>




<xsd:element name="superiorClasses" type="spml:ObjectClassDefinitionReferences"





minOccurs="0" maxOccurs="1"/>




<xsd:any minOccurs="0" maxOccurs="unbounded" processContents="lax" />



</xsd:sequence>

 

<xsd:attribute name="name" type="dsml:AttributeDescriptionValue" use="required"/>



<xsd:attribute name="ObjectClassType" type="spml:ObjectClassType" use="required"/>



<xsd:attribute name="SchemaType" type="spml:SchemaType" use="optional"/>



<xsd:attribute name="Parent" type="spml:Parent" use="optional"/>

 

<xsd:attribute name="description" type="xsd:string" use="optional"/>



<xsd:anyAttribute namespace="##other" processContents="lax" />




</xsd:complexType>

<xsd:complexType name="ObjectClassDefinitionReference">



<xsd:sequence>




<xsd:element name="providerIdentifier" type="spml:ProviderIdentifier" minOccurs="0"





 maxOccurs="1" />




<xsd:element name="schemaIdentifier" type="spml:SchemaIdentifier" minOccurs="0"





 maxOccurs="1" />




<xsd:any minOccurs="0" maxOccurs="unbounded" processContents="lax" />



</xsd:sequence>

 

<xsd:attribute name="name" type="dsml:AttributeDescriptionValue" use="required"/>



<xsd:attribute name="type" type="spml:objectRefType" use="required"/>



<xsd:anyAttribute namespace="##other" processContents="lax" />




</xsd:complexType>

3. The RA uses the XSD reference to construct a data structure representing MJ Wakeman’s data for the AddRequest.

4. The RA submits the request to the PSP (see example below and Appendix A, page 32). In order to use the structure within an SPML AddRequest the RA encodes the data structure as Base64 and inserts the result in the “complexData” attribute’s value. This attribute’s name indicates for the PSP that the value is encoded as Base64. The AddRequest specifies the target objectclass of the data as “User”, as it was named in the schema.

There are several possible ways to transport attribute values  – including pulling the XML content out of the container (and replacing it with a link), or encoding the value. The definition of DSML attribute values permits the following types: UTF-8, Base64Binary, and any URI. Using Base64 to encode the XML in <value> seems to be a valid option for the solution presented herein. Base64 is a very common encoding and does not pose a considerable overhead in terms of performance. XML Data can be represented as Base64 and while this requires conversions at both ends and results in a 33% larger data size, it is simple to implement. In addition, there are public domain utilities/classes providing fast Base64 encoding and decoding. 

In the following example, an SPML AddRequest for the example user - Mr. Wakeman - includes 
the xml description of MJ Wakeman (presented already above) as a base64-encoded data in the <value> part of the request, as follows (using a new ComplexData attribute):

<addRequest>

      <attributes>

        <attribute name="objectclass">

            <value>user</value>

        </attribute>

        <attribute name="ComplexData">

            <value>

[Base-64 encoding for complex object]



</value>

        </attribute>

      </attributes>

 </addRequest>

5. The PSP receives the request and parses it. Noticing that the request includes a “ComplexData” attribute the PSP identifies the base64-encoded data, decodes it and parses it.

6. The PSP identifies that the structure of the enclosed data is corresponding to the referenced XSD of the “User” ObjectClassDefinition.


As SPML supports an attribute/value model, in order to support a complex structure it is required to create a corresponding object map of the complex object, i.e. include in the SPML schema a distinct objectclass definition for every data part comprising the complex object’s hierarchy and definitions for pertinent attributes. As the vendor knows the structure of the complex object template (the building block sub-objects), it is possible to devise in advance objectclass and attribute definitions correlating to data parts comprising the hierarchical complex data structure. 

This proposal suggests that the modified SPML schema define three objectclass definition types: “simple”, “complex” and “supporting”. Simple denotes the familiar SPML objectclass definition type. Complex implies that the object refers to a complex data structure and is used to identify the top entity in the hierarchy (e.g. ‘User’). It specifies the first level of superior classes it inherits. It also includes a definition for the complex object specified reference to a definition file (e.g. xsd). Supporting is somehow similar to complex as it is an SPML objectclass definition type referring to objects constituting a hierarchical, complex object; however – supporting objects are automatically created by the system as subordinates of a top-level complex object and they cannot be used as direct targets for Add, Modify and Delete requests.

To support hierarchies and act in accordance to hierarchy-wise operations (e.g. when deleting top object – remove all subordinates), the objectclass definitions subsume identifiers indicating their hierarchy relation (e.g. ‘residence’ is ‘child’ of ‘user’). These identifiers are created automatically by the service in correspondence to rules embedded in each objectclass definition. ID creation is subject to schema-referenced rules. In the examples herein, it is assumed that a default rule exists, e.g. all IDs are string-typed and are given an incrementing number concatenated to their ‘parent’ ID. For instance – if the top-level object ID is wer234, then the first child object’s ID will be wer234.1, the second will be wer234.2 and so on. (Note: the ID is permanently assigned to the entity and is not recalculated, even if the hierarchy is modified. It is assumed that the IDs are ‘read-only’ thereby the RA cannot modify them. 

The following excerpt illustrates again how the complex data named “User” is proposed to be described in an SPML schema, when the complex data should be based on an XML schema definition file. The objectclass “User” is of type “complex” (meaning that it is a complex data structure defined in a special definition file), and is described using an “xmlschema” SchemaType file referenced in the ObjectClassDefinitionReference area below. The specific target object (within the xmlschema file) is identified as “simplepersonprofile” by the ObjectClassDefinitionReference of type structure. The definition points out that this object is also comprised of attributes and two additional children objects – residence and jobhistory. The service uses this information to create child objects as “supporting” objects of the parent object.  This is required to translate the hierarchical data representation into an attribute/value model that can be accommodated by SPML.

<ObjectClassDefinition name="User" ObjectClassType=”urn:oasis:names:tc:SPML:1:0#complex”


SchemaType=”urn:oasis:names:tc:SPML:1:0#xmlschema”>



<superiorClasses>



<ObjectClassDefinitionReference name="simplepersonprofile" type=”structure”>




<schemaIdentifier schemaIDType="urn:oasis:names:tc:SPML:1:0#GenericString">

  



<schemaID>[reference to schema file, e.g. to xsd file] </schemaID> 

  


</schemaIdentifier>



</ObjectClassDefinitionReference>



<ObjectClassDefinitionReference name="residence" type=”parent”/>



<ObjectClassDefinitionReference name="jobhistory" type=”parent”/>


</superiorClasses>


<memberAttributes>



<AttributeDefinitionReference name = "firstname" required="true" />



<AttributeDefinitionReference name = "lastname" required="true" />


</memberAttributes>

 </ObjectClassDefinition>
The following excerpts illustrate how the two immediate ‘children’ complex objects of the “simplepersonprofile” object (residence and jobhistory) are defined in the schema, as well as the jobhistory element’s immediate children (general and jobdescription). The objectclasses are referred by the User objectclass and are of type “supporting” (meaning that they are NOT the top-level object). The ‘AutoID’ attribute contains the automatically created ID of the object according the pertinent rule (here – default). The ‘ParentID’ attribute is automatically designated the created ID of the parent entity.

<ObjectClassDefinition name="residence" ObjectClassType=” urn:oasis:names:tc:SPML:1:0#supporting”


parent=”simplepersonprofile”


description="details of user residences">


<memberAttributes>



<AttributeDefinitionReference name = "AutoID" required="true" />



<AttributeDefinitionReference name = "ParentID" required="false" />



<AttributeDefinitionReference name = "street" required="true" />



<AttributeDefinitionReference name = "city" required="true" />



<AttributeDefinitionReference name = "state" required="false" />



<AttributeDefinitionReference name = "country" required="true" />


</memberAttributes>

</ObjectClassDefinition>

<ObjectClassDefinition name="jobhistory" ObjectClassType=” urn:oasis:names:tc:SPML:1:0#supporting” 


parent=”simplepersonprofile”


description="details of user job records">


<superiorClasses>



<objectClassDefinitionReference name="general" type=”Parent />



<objectClassDefinitionReference name="jobdescription" type=”Parent />


</superiorClasses>


<memberAttributes>



<AttributeDefinitionReference name = "AutoID" required="true" />



<AttributeDefinitionReference name = "ParentID" required="false" />


</memberAttributes>

</ObjectClassDefinition>

<ObjectClassDefinition name="general" ObjectClassType=” urn:oasis:names:tc:SPML:1:0#supporting” 


parent=”jobhistory”


description="details of user job record">


<memberAttributes>



<AttributeDefinitionReference name = "AutoID" required="true" />



<AttributeDefinitionReference name = "ParentID" required="false" />



<AttributeDefinitionReference name = "division" required="true" />



<AttributeDefinitionReference name = "title" required="true" />



<AttributeDefinitionReference name = "datestart" required="true" />



<AttributeDefinitionReference name = "datefinish" required="false" />



<AttributeDefinitionReference name = "manager" required="true" />


</memberAttributes>

</ObjectClassDefinition>

<ObjectClassDefinition name="jobdescription" 


ObjectClassType=” urn:oasis:names:tc:SPML:1:0#supporting” 


parent=”jobhistory”


description="details of user job description">


<memberAttributes>



<AttributeDefinitionReference name = "AutoID" required="true" />



<AttributeDefinitionReference name = "ParentID" required="false" />



<AttributeDefinitionReference name = "description" required="false" />


</memberAttributes>

</ObjectClassDefinition>

In the example referred herein, the “User” ObjectClassDefinition corresponds to the top-level data object in the XML data representation (“simplepersonprofile”). Each class specifies related attributes and references to “child” data objects – “residence”, “jobhistory”, “general” and “jobdescription”. The PSP uses this data and the data included in the “child” ObjectDefinitions to translate the hierarchical structure of the complex data into a flat set of objects, which are related by virtue of a special ID scheme. This ID scheme assigns each object with a unique identifier derived from the ID assigned to the object’s ‘parent’ – as referred to in the object’s ObjectclassDefinition. As a result, the objects can be treated as a single logical entity.

7. After identifying the structure of the complex data object “simplepersonprofile” and matching the elements to the predefined ObjectClassDefinitions and AttributeDefinitions in the schema, the PSP/PST creates objects correlating to the complex data object – and in our example – “User”, “residence” and “jobhistory” based on respective schema ObjectClassDefinitions. The “User” object is given an ID number (e.g.“10”) and consequently the “residence” and “jobhistory” objects are given unique derived ID numbers (e.g. 10.1 and 10.2, respectively). Upon successful completion of the process, the result is recorded.

8. The PSP/PST creates a response specifying created objects and their respective IDs, packages them as attribute/value pairs and formats the message as an AddResponse.

The response must behave as follows (see Appendix A for additional examples):

a. For an AddRequest on complex data – the SPML response must return all created objects as a name/id attribute value pair (within the new ReturnAttributes – OR – within the OperationalAttributes) or return Base64 encoded complex data representing the data entities corresponding to the AddRequest.

b. For a ModifyRequest on complex data – the SPML response is similar to the SpmlResponse in SPML v1.0.

c. For a DeleteRequest on complex data – the SPML response is similar to the SpmlResponse in SPML v1.0 (note: delete operations on a complex data element with ‘children’ requires appropriate responses. See Appendix A for example).

The following XSD excerpt describes 2 alternatives for returning relevant IDs using a modified addResponse format and an example addResponse message based on it. Note that the first alternative addResponse message returns only objects and not attributes. All objects are referenced using a new ReturnedIdentifier element in a ‘path-like’ notation specifying the fully qualified path distinguishing the object, along with the system’s assigned ID (e.g. the first residence data part in the simplepersonprofile hierarchical data structure is identified as part residence, path simplepersonprofile (its parent path in essence) and ID mjwakewan1.1.  All data structure elements that are not returned explicitly are considered attributes of their respective objects based on the XSD hierarchy.

SpmlResponse alternative #1

AddResponse schema elements


<xsd:complexType name="AddResponse">

 

<xsd:complexContent>

 


<xsd:extension base="spml:SpmlResponse">

 



<xsd:sequence>

 




<xsd:element name="identifier" type="spml:Identifier" minOccurs="0" maxOccurs="1"/>






<xsd:element name="attributes" type="spml:Attributes" minOccurs="0" maxOccurs="1"/>






<xsd:element name="ReturnedIdentifiers" type="spml:ReturnedIdentifiers"







 minOccurs="0" maxOccurs="1"/>

 



</xsd:sequence>

 


</xsd:extension>

 

</xsd:complexContent>


</xsd:complexType>



<xsd:complexType name="ReturnedIdentifiers">



<xsd:sequence>




<xsd:element name="DataParts" type="spml:DataPart" minOccurs="1" 





maxOccurs="1"/>




<xsd:any minOccurs="0" maxOccurs="unbounded" processContents="lax" />



</xsd:sequence>


</xsd:complexType>


<xsd:complexType name="DataParts">



<xsd:sequence>




<xsd:element name="DataPart" type="spml:DataPart" minOccurs="1" 





maxOccurs="unbounded"/>




<xsd:any minOccurs="1" maxOccurs="unbounded" processContents="lax" />



</xsd:sequence>


</xsd:complexType>


<xsd:complexType name="DataPart">



<xsd:sequence>




<xsd:element name="Part" type="xsd:string"/>




<xsd:element name="Path" type="xsd:string"/>




<xsd:element name="ID" type="xsd:string"/>




<xsd:element name="Description" type="xsd:string" minOccurs=”0”/>




<xsd:any minOccurs="0" maxOccurs="unbounded" processContents="lax" />



</xsd:sequence>


</xsd:complexType>

AddResponse example message:


<AddResponse result="urn:oasis:names:tc:SPML:1.0:core#success" />



<identifier type=”urn:oasis:names:tc:SPML:1:0#GenericString”>




<id>mjwakeman1</id>



</identifier>



<DataParts>




<DataPart>





<part>residence</part>





<path>simplepersonprofile</part>





<id>mjwakeman1.1</id>




</DataPart>




<DataPart>





<part>jobhistory</part>





<path>simplepersonprofile</part>





<id>mjwakeman1.2</id>




</DataPart>




<DataPart>





<part>general</part>





<path>simplepersonprofile:jobhistory</part>





<id>mjwakeman1.2.1</id>




</DataPart>




<DataPart>





<part>jobdescription</part>





<path>simplepersonprofile:jobhistory</part>





<id>mjwakeman1.2.2</id>




</DataPart>




<DataPart>





<part>jobhistory</part>





<path>simplepersonprofile</part>





<id>mjwakeman1.3</id>




</DataPart>




<DataPart>





<part>general</part>





<path>simplepersonprofile:jobhistory</part>





<id>mjwakeman1.3.1</id>




</DataPart>




<DataPart>





<part>jobdescription</part>





<path>simplepersonprofile:jobhistory</part>





<id>mjwakeman1.3.2</id>




</DataPart>



</DataParts>


</AddResponse>

SpmlResponse alternative #2 (using an id attribute in the referenced xsd. Information is Base64 encoded. Another option is to return only objects and no attribute as alternative#1)
<simplepersonprofile >


<firstname ID=”attr”>Mr</firstname>


<lastname ID=”attr”>Wakeman</lastname>


<residence ID=”mjwakeman1.1”>



<street ID=”attr”>6th street</street>



<city ID=”attr”>Austin</city>



<state ID=”attr”>United States</state>



<country ID=”attr”>Texas</country>

</residence>


<jobhistory ID=”mjwakeman1.2”>



<general ID=”mjwakeman1.2.1”>




<title ID=”division”>marketing</title>




<title ID=”attr”>marketing manager</title>




<datestart ID=”attr”>January 2002</datestart>



 
<manager ID=”attr”>Dan Becker</manager>



</general>



<jobdescription ID=”mjwakeman1.2.2”>




<description ID=”attr”>NA director</description>



</jobdescription>


</jobhistory>


<jobhistory ID=”mjwakeman1.3”>



<general ID=”mjwakeman1.3.1”>




<division ID=”attr”>sales</division>




<title ID=”attr”>Sales Manager</title>




<datestart ID=”attr”>January 2001</datestart>




<datefinish ID=”attr”>January 2002</datefinish>



 
<manager ID=”attr”>Maria Moore</manager>



</general>



<jobdescription ID=”mjwakeman1.3.2”>




<description ID=”attr”>EMEA director</description>



</jobdescription>


</jobhistory>

</simplepersonprofile>
9. The RA receives the response. Since all objects comprising the hierarchy have identifiers, from that moment on the RA can request add, modify and delete operations on the top-level object directly and can request similar operations on the child objects indirectly, using an enhanced ModifyRequest command on the top-level object identifier as an anchor and an additional identifier (see below). As all object identifiers reflect their relation to their respective ‘parent’ object, operations which are hierarchical by nature can be requested, e.g. remove object will remove the top-level object AND all objects which are related by virtue of identifier.


An enhanced ModifyRequest command is suggested to support the enhanced functionality of hierarchical operations. A new TargetType attribute serves to indicate behavior on specific situations. When dealing with hierarchical data representations, a delete operation of a node must remove its ‘children’ or raise an exception unless no children are recorded. To accommodate operations which are hierarchical by nature, the specification does not allow to apply add, modify or delete operations on nested (‘supporting’) objects DIRECTLY. 

In order to apply ‘hierarchical’ commands on nested (‘supporting’) objects, a ModifyRequest is applied on the top-level object:

· To add a new child to a hierarchical object, the “identifier” points at the top-level object and the “TargetIdentifier” points at the “parent” node of the child

· To modify a child, the “identifier” points at the top-level object and the “TargetIdentifier” points at the relevant “child” node

· To remove a child object, the “identifier” points at the top-level object and the “TargetIdentifier” points at the relevant “child” node 

In addition:

· The TargetTypes attribute indicates if the modify operation is on a simple or complex data.

· The OprType attribute indicates whether the requestor wishes to enforce cascade deletions, or to receive an indication if the target node has children.

The following XSD excerpt describes the enhanced ModifyRequest format. 

Note: the new attributes could be included as part of the operational attributes, thus not requiring any change to the current v1.0 schema in this respect.

<xsd:complexType name="ModifyRequest">

<xsd:complexContent>

<xsd:extension base="spml:SpmlRequest">


<xsd:sequence>



<xsd:element name="identifier" type="spml:Identifier" minOccurs="1"




 maxOccurs="1" />



<xsd:element name="targetIdentifier" type="spml:Identifier" minOccurs="0"




 maxOccurs="1" />



<xsd:element name="modifications" type="spml:Modifications"/>


</xsd:sequence>

<xsd:attribute name="TargetType" type="spml:TargetTypes"


use="required"/>

<xsd:attribute name="OprType" type="spml:TargetTypes" use="optional"/>









</xsd:extension>
</xsd:complexContent>

</xsd:complexType>

<xsd:simpleType name="TargetTypes">


<xsd:restriction base="xsd:string">



<xsd:enumeration value="urn:oasis:names:tc:SPML:1:0#complex"/>



<xsd:enumeration value="urn:oasis:names:tc:SPML:1:0#simple"/>


</xsd:restriction>

</xsd:simpleType>

<xsd:simpleType name="OprType">


<xsd:restriction base="xsd:string">



<xsd:enumeration value="urn:oasis:names:tc:SPML:1:0#cascade"/>



<xsd:enumeration value="urn:oasis:names:tc:SPML:1:0#AlertIfNonEmpty"/> (default)


</xsd:restriction>

</xsd:simpleType>


Summary of PSP/PST Operation Example

The data enclosed in the request submitted by the RA is be parsed, the base-64 encoded data is decoded and the data is processed according to the relating object definitions in the schema - dissected into 3 ObjectClassDefinition types:

· User

· Residence

· Jobhistory

Upon receiving the request, the PSP/PST inspects it to find whether it refers to a complex object definition. If it does, the service creates object class instances and assigns them automatically ID numbers reflecting the hierarchy in accordance to the objectclass definitions.

Whenever such an object instance is created, creation of pertinent superclass instances is triggered automatically, and each instance is assigned an automatic extension ID, according to the ‘parent’ object ID. All automatically created classes are designated “supporting” type. The ID generated by the service is later used by the client to unequivocally refer to the relevant object.

2. What parts of the SPML current specification need to be modified?

1. Specification modifications/conventions

a. Defined attributes for Objectclassdefinition. The following attribute names need to be approved by the PSTC.

· ObjectClassType: indicates one of three types of ObjectClassDefinitions – complex, simple or supporting.

· complex: the objectclass represents the top element in a complex data structure which is referenced in the respective SchemaType element – see below.

· simple: the objectclass represents a ‘standard’ SPML element – i.e. an object that is not part of a hierarchical data structure.

· supporting: the objectclass is used for any data element (parent or not) in a complex data structure hierarchy - other than the top element.

· SchemaType: indicates type of schema used to describe the data structure – e.g. xmlschema

· Parent: indicates the ‘parent’ of the object defined in the ObjectClassDefinition.

b. Defined attributes for ObjectClassDefinitionReference.
· ObjectRefType: indicates one of two possible reference types – structure (used only by the top element in the complex data structure to denote that it references a complex definition – e.g.an  xsd file) and parent (for any simple referenced object definition - not xsd)

c. New options for each ObjectClassDefinition attribute

· ObjectClassType
<xsd:simpleType name="ObjectClassType">


<xsd:restriction base="xsd:string">



<xsd:enumeration value="urn:oasis:names:tc:SPML:1:0#complex"/>



<xsd:enumeration value="urn:oasis:names:tc:SPML:1:0#simple"/>



<xsd:enumeration value="urn:oasis:names:tc:SPML:1:0#supporting"/>


</xsd:restriction>

</xsd:simpleType>

· SchemaType
specifies schema type. For demonstration purposes, two options are presented – “xmlschema” and “schema2”.

<xsd:simpleType name="SchemaType">


<xsd:restriction base="xsd:string">



<xsd:enumeration value="urn:oasis:names:tc:SPML:1:0#xmlschema"/>



<xsd:enumeration value="urn:oasis:names:tc:SPML:1:0#schema2"/>


</xsd:restriction>

</xsd:simpleType>

· objectRefType
<xsd:simpleType name=" ObjectRefType">


<xsd:restriction base="xsd:string">



<xsd:enumeration value="urn:oasis:names:tc:SPML:1:0#structure"/>



<xsd:enumeration value="urn:oasis:names:tc:SPML:1:0#parent"/>


</xsd:restriction>

</xsd:simpleType>

d. New reserved attribute name for add request: name=”ComplexData”. This attribute denotes that its value holds Base64 encoded complex data.

e. Appropriate new error messages (e.g. relating to cascade deletes)

f. Enhanced ModifyRequest. 

· New attribute for modify request: name=TargetType. 

· The TargetTypes attribute indicates if the modify operation is on a simple or complex data.

· The OprType attribute indicates whether the requestor wishes to enforce cascade deletions, or to receive an indication if the target node has children.

g. Enhanced SearchRequest and SearchResponse
· SearchRequest should enable the RA to specify that responses take into account hierarchies (e.g a search for users with ‘lastname=wakeman’ must return any qualifying data element along with all pertinent ‘child’ data elements – residence, jobhistory, etc.). The enhanced SearchResponse proposed herein supports this functionality by implementing a new SearchReturnType attribute, which can be either “ReturnHierarchy” (denoting that the SearchRequest asks for hierarchical results) or “ReturnStandard” (for requesting the behavior introduced in SPML 1.0). Hierarchical results can be returned as Base64 encoded data (in addition to supporting the SPML 1.0 directive for ‘standard’ responses). This behavior somehow resembles the special steps discussed with regard to AddRequest and AddResponse. 

The following shows how such functionality can be accomplished, using a new ‘SearchReturnType’ attribute within the SearchRequest definition.


<xsd:complexType name="SearchRequest">



<xsd:complexContent>




<xsd:extension base="spml:SpmlRequest">





<xsd:sequence>






<xsd:element name="searchBase" type="spml:Identifier" minOccurs="0"







 maxOccurs="1" />






<xsd:element name="filter" type="dsml:Filter" minOccurs="0"







 maxOccurs="1" />






<xsd:element name="attributes" type="dsml:AttributeDescriptions"







 minOccurs="0" maxOccurs="unbounded"/>





</xsd:sequence>





<xsd:attribute name="ReturnType" type="spml:SearchReturnType"






use="required"/>



</xsd:extension>



</xsd:complexContent>


</xsd:complexType>


<xsd:simpleType name="SearchReturnType">



<xsd:restriction base="xsd:string">




<xsd:enumeration value="urn:oasis:names:tc:SPML:1:0#ReturnHierarchy"/>




<xsd:enumeration value="urn:oasis:names:tc:SPML:1:0#ReturnStandard"/>



</xsd:restriction>


</xsd:simpleType>


<xsd:complexType name="SearchResponse">

 

<xsd:complexContent>

 


<xsd:extension base="spml:SpmlResponse">

 



<xsd:sequence>






<xsd:choice>

 





<xsd:element name="searchResultEntry" 








type="spml:SearchResultEntry" 








minOccurs="0" maxOccurs="unbounded"/>







<xsd:element name="HierarchicalResult" 








type=”xsd:anytype“ 








minOccurs="0" maxOccurs="unbounded"/>






</xsd/choice>

 



</xsd:sequence>

 


</xsd:extension>

 

</xsd:complexContent>


</xsd:complexType>

2. Implementation requirements

The following functionality should be implemented by the PSP/PST in order to support the solution presented herein. 

a. Creation of corresponding objectclass definitions for complex object hierarchy objects. Each data object type in a hierarchical representation should have a counterpart ObjectClassDefinition (or AttributeDefinition – see below) in the Schema. The top-level object in a hierarchy has a “complex” object definition while the child data objects have equivalent “supporting” type objects. Each object has an ID, which is defined according to the respective ‘parent’ object ID and the specific rule assigned to the object. 

a. Creation of corresponding attribute definitions for complex object hierarchy objects. Data object types in a hierarchical representation that do not have ‘children’ objects are represented as attributes in the Schema. Since the schema does not allow multiple definitions of the same attribute name, the service must ensure that all references to a given attribute name use the SAME attribute definition – otherwise – a separate attribute name must be used.

b. Automatic creation of identifiers for each created object instance. ID creation is subject to schema-referenced rules. In the examples herein, it is assumed that a default rule exists, e.g. all IDs are string-typed and are given an incrementing number concatenated to their ‘parent’ ID. For instance – if the top-level object ID is wer234, then the first child object’s ID will be wer234.1  .

c. Logic for disassembling base-64 encoding. This functionality is required to read the contents of a submitted complex data object. (see also Appendix B for alternative).

d. Logic for automatic object ID creation. The functionality should assign each object an ID, which is based on the parent object’s ID, according to a rule.

e. Logic for hierarchical object operations (cascade delete – see modify above)).

f. Logic for supporting SearchRequest/Response new functionality – returning complex objects in return to an appropriate request (see above).

g. Enhanced logic for SpmlRequest, as described herein.

h. Logic for returning created object ID map to client as AddResponse in ReturnAttributes (see above)

Appendix A: SPML Request Examples

1. RA SchemaRequest for PSP schema

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope xmlns:xsi=http://www.w3.org/2001/XMLSchema-instance

xmlns:xsd=http://www.w3.org/2001/XMLSchema

xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">

  <soap:Body>

    
<schemaRequest>



<providerIdentifier providerIDType=”urn:oasis:names:tc:SPML:1:0#URN”>




<providerID>urn:com:registrum<providerID>



<providerIdentifier>



<schemaIdentifier schemaIDType="urn:oasis:names:tc:SPML:1.0:core#GenericString">




<schemaID>RegistrationPoint</schemaID>



<schemaIdentifier>


</schemaRequest>

  </soap:Body>

</soap:Envelope>
2. PSP SchemaResponse

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope xmlns:xsi=http://www.w3.org/2001/XMLSchema-instance

xmlns:xsd=http://www.w3.org/2001/XMLSchema

xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">

  <soap:Body>

       <SchemaResponse results="urn:oasis:names:tc:SPML:1.0:core#success">

        <schema majorVersion="1.0" minorVersion="1.0" xmlns="urn:oasis:names:tc:SPML:1:0:schema">

          <providerIdentifier providerIDType="urn:oasis:names:tc:SPML:1.0:core#URN">

            <providerID xmlns="urn:oasis:names:tc:SPML:1:0:core">urn:com:registrum</providerID>

          </providerIdentifier>

          <schemaIdentifier schemaIDType="urn:oasis:names:tc:SPML:1.0:core#GenericString">

            <schemaID>RegistrationPoint</schemaID>

          </schemaIdentifier>



<ObjectClassDefinition name="User" ObjectClassType=”urn:oasis:names:tc:SPML:1:0#complex”




SchemaType=”urn:oasis:names:tc:SPML:1:0#xmlschema”>





<superiorClasses>





<ObjectClassDefinitionReference name="simplepersonprofile" type=”structure”>






<schemaIdentifier schemaIDType="urn:oasis:names:tc:SPML:1:0#GenericString">

  





<schemaID>[reference to schema file, e.g. to xsd file] </schemaID> 

  




</schemaIdentifier>





</ObjectClassDefinitionReference>





<ObjectClassDefinitionReference name="residence" type=”parent”/>





<ObjectClassDefinitionReference name="jobhistory" type=”parent”/>




</superiorClasses>




<memberAttributes>





<AttributeDefinitionReference name = "firstname" required="true" />





<AttributeDefinitionReference name = "lastname" required="true" />




</memberAttributes>

 

</ObjectClassDefinition>



<ObjectClassDefinition name="residence" 




ObjectClassType=”urn:oasis:names:tc:SPML:1:0#supporting”




parent=”simplepersonprofile”




description="details of user residences">




<memberAttributes>





<AttributeDefinitionReference name = "autoid" required="true" />





<AttributeDefinitionReference name = "parentid" required="false" />





<AttributeDefinitionReference name = "street" required="true" />





<AttributeDefinitionReference name = "city" required="true" />





<AttributeDefinitionReference name = "state" required="false" />





<AttributeDefinitionReference name = "country" required="true" />




</memberAttributes>



</ObjectClassDefinition>



<ObjectClassDefinition name="jobhistory"




ObjectClassType=” urn:oasis:names:tc:SPML:1:0#supporting” 




parent=”simplepersonprofile”




description="details of user job records">




<superiorClasses>





<objectClassDefinitionReference name="general" type=”Parent />





<objectClassDefinitionReference name="jobdescription" type=”Parent />




</superiorClasses>




<memberAttributes>





<AttributeDefinitionReference name = "AutoID" required="true" />





<AttributeDefinitionReference name = "ParentID" required="false" />




</memberAttributes>



</ObjectClassDefinition>



<ObjectClassDefinition name="general"



 
ObjectClassType=” urn:oasis:names:tc:SPML:1:0#supporting” 




parent=”jobhistory”




description="details of user job record">




<memberAttributes>





<AttributeDefinitionReference name = "autoid" required="true" />





<AttributeDefinitionReference name = "parentid" required="false" />





<AttributeDefinitionReference name = "division" required="true" />





<AttributeDefinitionReference name = "title" required="true" />





<AttributeDefinitionReference name = "datestart" required="true" />





<AttributeDefinitionReference name = "datefinish" required="false" />





<AttributeDefinitionReference name = "manager" required="true" />




</memberAttributes>



</ObjectClassDefinition>



<ObjectClassDefinition name="jobdescription" 




ObjectClassType=” urn:oasis:names:tc:SPML:1:0#supporting” 




parent=”jobhistory”




description="details of user job description">




<memberAttributes>





<AttributeDefinitionReference name = "autoid" required="true" />





<AttributeDefinitionReference name = "parentid" required="false" />





<AttributeDefinitionReference name = "description" required="false" />




</memberAttributes>



</ObjectClassDefinition>

          
<attributeDefinition name="firtstname" description=”user firstname” type="xsd:string" />

          
<attributeDefinition name="lastname" description=”user lastname” type="xsd:string" />

          
<attributeDefinition name="autoid" description=”system generated id for object” type="xsd:string"/>



<attributeDefinition name="parentID" description=”system assigned id for parent” type="xsd:string"/>



<attributeDefinition name="division" description=”user division” type="xsd:string" />

          
<attributeDefinition name="title" description=”user job title” type="xsd:string" />

          
<attributeDefinition name="datestart" description=”started job” type="xsd:string" />



<attributeDefinition name="datefinish" description=”finished job” type="xsd:string" />

          
<attributeDefinition name="manager" description=”user manager name” type="xsd:string" />

          
<attributeDefinition name="description" type="xsd:string" />



<attributeDefinition name="street" type="xsd:string" />

          
<attributeDefinition name="city" description=”city” type="xsd:string" />

          
<attributeDefinition name="state" description=”state” type="xsd:string" />



<attributeDefinition name="country" description=”country” type="xsd:string" />

       </schema>

      </SchemaResponse>

  </soap:Body>

</soap:Envelope>

3. RA AddRequest for a user called MJ Wakeman

Original data structure

<simplepersonprofile>


<firstname>MJ</firstname>


<lastname>Wakeman</lastname>


<residence>



<street>22 6th street</street>



<city>Austin</city>



<state>Texas</state>



<country>United States</country>

</residence>


<jobhistory>



<general>




<division>marketing</division>




<title>marketing manager</title>




<datestart>January 2002</datestart>



 
<manager>Dan Becker</manager>



</general>



<jobdescription>




<description>NA director</description>



</jobdescription>


</jobhistory>


<jobhistory>



<general>




<division>sales</division>




<title>Sales Manager</title>




<datestart>January 2001</datestart>




<datefinish>January 2002</datefinish>



 
<manager>Maria Moore</manager>



</general>



<jobdescription>




<description>EMEA director</description>



</jobdescription>


</jobhistory>

</simplepersonprofile>

The RA submits the request and the PSP will assign relevant IDs: [‘Base64-like’ string for complex object is for demonstration purposes]

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope xmlns:xsi=http://www.w3.org/2001/XMLSchema-instance

xmlns:xsd=http://www.w3.org/2001/XMLSchema

xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">

  <soap:Body>


<AddRequest>

      
<attributes>

        

<attribute name="objectclass">

            

<value>user</value>

        

</attribute>

        

<attribute name="complexData">

            

<value>

sDGfDsGCftCtrDrDScFuykHdtrSyrDjGFuykFyiktutRShfdxnbvCNbvJgDyreDSjyFikyFBuyGOuyFhtSDjvjkGchDufyTfjytFDYTRFVDCtDJGCJgCyjFutrFDytFuyTfJgtFDjyFuytdUytjtrDytFyjkDjFukYFTiuyOlJfDSTRaWxHGcNkJgfkYdySJYfHJtrdYtdjHfjYgkUfUTRdUJuygfIytiuFUYtfduyfiytFDyiGFutDtChtjbBCgduTRdUYJFDjFduYTRdUtrdUFDFIyTFjYftUYTf





</value>

        

</attribute>

      
</attributes>

 
</AddRequest>        

  </soap:Body>

</soap:Envelope>

4. PSP AddResponse for addition of a user – alternative#1 - DataParts (note: this example reflects a synchronous scenario)

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope xmlns:xsi=http://www.w3.org/2001/XMLSchema-instance

xmlns:xsd="http://www.w3.org/2001/XMLSchema" 


xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">

  <soap:Body>

    <AddResponse result="urn:oasis:names:tc:SPML:1.0:core#success" />



<identifier type=”urn:oasis:names:tc:SPML:1:0#GenericString”>




<id>mjwakeman1</id>



</identifier>



<DataParts>




<DataPart>





<part>residence</part>





<path>simplepersonprofile</part>





<id>mjwakeman1.1</id>




</DataPart>




<DataPart>





<part>jobhistory</part>





<path>simplepersonprofile</part>





<id>mjwakeman1.2</id>




</DataPart>




<DataPart>





<part>general</part>





<path>simplepersonprofile:jobhistory</part>





<id>mjwakeman1.2.1</id>




</DataPart>




<DataPart>





<part>jobdescription</part>





<path>simplepersonprofile:jobhistory</part>





<id>mjwakeman1.2.2</id>




</DataPart>




<DataPart>





<part>jobhistory</part>





<path>simplepersonprofile</part>





<id>mjwakeman1.3</id>




</DataPart>




<DataPart>





<part>general</part>





<path>simplepersonprofile:jobhistory</part>





<id>mjwakeman1.3.1</id>




</DataPart>




<DataPart>





<part>jobdescription</part>





<path>simplepersonprofile:jobhistory</part>





<id>mjwakeman1.3.2</id>




</DataPart>



</DataParts>


</AddResponse>







  </soap:Body>

</soap:Envelope>

4. PSP AddResponse for addition of a user – alternative#2 – base64 encoded data structure (data presented below)

<simplepersonprofile >


<firstname ID=”attr”>MJ</firstname>


<lastname ID=”attr”>Wakeman</lastname>


<residence ID=”mjwakeman1.1”>



<street ID=”attr”>22 6th street</street>



<city ID=”attr”>Austin</city>



<state ID=”attr”>Texas</state>



<country ID=”attr”>United States</country>

</residence>


<jobhistory ID=”mjwakeman1.2”>



<general ID=”mjwakeman1.2.1”>




<division ID=”attr”>marketing</division>




<title ID=”attr”>marketing manager</title>




<datestart ID=”attr”>January 2002</datestart>



 
<manager ID=”attr”>Dan Becker</manager>



</general>



<jobdescription ID=”mjwakeman1.2.2”>




<description ID=”attr”>NA director</manager>



</jobdescription>


</jobhistory>


<jobhistory ID=”mjwakeman1.3”>



<general ID=”mjwakeman1.3.1”>




<division ID=”attr”>sales</division>




<title ID=”attr”>Sales Manager</title>




<datestart ID=”attr”>January 2001</datestart>




<datefinish ID=”attr”>January 2002</datefinish>



 
<manager ID=”attr”>Maria Moore</manager>



</general>



<jobdescription ID=”mjwakeman1.3.2”>




<description ID=”attr”>EMEA director</manager>



</jobdescription>


</jobhistory>

</simplepersonprofile>

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope xmlns:xsi=http://www.w3.org/2001/XMLSchema-instance

xmlns:xsd="http://www.w3.org/2001/XMLSchema" 


xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">

  <soap:Body>

    <AddResponse result="urn:oasis:names:tc:SPML:1.0:core#success" />



<identifier type=”urn:oasis:names:tc:SPML:1:0#GenericString”>




<id>mjwakeman1</id>



</identifier>



<attributes>




<attr name=”complexdata”>





<value>**************base64 encoded response here*************</value>




</attr>



</attributes>


</AddResponse>







  </soap:Body>

</soap:Envelope>

5. RA SearchRequest for Wakeman

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope xmlns:xsi=http://www.w3.org/2001/XMLSchema-instance

xmlns:xsd="http://www.w3.org/2001/XMLSchema" 


xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">

  <soap:Body>

    <batchRequest>

      <SearchRequest SearchReturnType=”urn:oasis:names:tc:SPML:1:0#ReturnHierarchy”>

        
<filter xmlns="urn:oasis:names:tc:DSML:2:0:core">

          

<substrings name="lastname"><any>Wakeman</any></substrings>

        
</filter>

      </SearchRequest>

    </batchRequest>

  </soap:Body>

</soap:Envelope>

6. PSP SearchResponse

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope xmlns:xsi=http://www.w3.org/2001/XMLSchema-instance

xmlns:xsd=http://www.w3.org/2001/XMLSchema

xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">

  <soap:Body>

    <SearchResponse results="urn:oasis:names:tc:SPML:1.0:core#success">

      
<HierarchicalResult>*******base64 here********</HierarchicalResult>

    </SearchResponse>

  </soap:Body>

</soap:Envelope>

7. RA ModifyRequest: PSP is requested to operate on the child object ‘Residence’ (that was assigned an ID)

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope xmlns:xsi=http://www.w3.org/2001/XMLSchema-instance

xmlns:xsd=http://www.w3.org/2001/XMLSchema

xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">

  <soap:Body>

      <ModifyRequest>

        
<identifier type="urn:oasis:names:tc:SPML:1.0:core#GenericString”>

          

<id>mjwakeman1</id>

        
</identifier>



<TargetIdentifier type="urn:oasis:names:tc:SPML:1.0:core#GenericString”>

          

<id>mjwakeman1.1</id>

        
</identifier>

        <modifications>

          <modification name="street" operation="replace" xmlns="urn:oasis:names:tc:DSML:2:0:core">

            <value>22 7th street</value>

          </modification>

      </ModifyRequest>

  </soap:Body>

</soap:Envelope>

8. PSP ModifyResponse

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope xmlns:xsi=http://www.w3.org/2001/XMLSchema-instance

xmlns:xsd=http://www.w3.org/2001/XMLSchema

xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">

 <soap:Body>

    <ModifyResponse result="urn:oasis:names:tc:SPML:1.0:core#success" />

  </soap:Body>

</soap:Envelope>

9. RA DeleteRequest: MJ Wakeman’s hierarchical record should be deleted (operation is on top-level object)

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:xsd="http://www.w3.org/2001/XMLSchema" xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">

  <soap:Body>

      <DeleteRequest>

        <identifier type="urn:oasis:names:tc:SPML:1.0:core#GenericString">

          <id>mjwakeman1</id>

        </identifier>

      </DeleteRequest>  

  </soap:Body>

</soap:Envelope>

10. PSP DeleteResponse

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope xmlns:xsi=http://www.w3.org/2001/XMLSchema-instance

xmlns:xsd=http://www.w3.org/2001/XMLSchema

xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">

  <soap:Body>

    <DeleteResponse result="urn:oasis:names:tc:SPML:1.0:core#success" />

  </soap:Body>

</soap:Envelope>

Appendix B: Changing the Attributes Type
The following suggested change might enable the use of [CDATA] structures within the SPML specification as an alternative to using Base64 encoding for transferring XML data within an attribute.

The RA submits the request and the PSP will assign relevant IDs:

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope xmlns:xsi=http://www.w3.org/2001/XMLSchema-instance

xmlns:xsd=http://www.w3.org/2001/XMLSchema

xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">

  <soap:Body>


<AddRequest>

      
<attributes>

        

<ComplexData SchemaType=”xmlschema” SchemaRef=”[ref goes here]” 





ObjectRef=”simplepersonprofile”>

        


<DataPart>






<![CDATA[






<simplepersonprofile >








<firstname ID=”attr”>Mr</firstname>








<lastname ID=”attr”>Wakeman</lastname>








<residence ID=”mjwakeman1.1”>









<street ID=”attr”>22 6th street</street>









<city ID=”attr”>Austin</city>









<state ID=”attr”>Texas</state>









<country ID=”attr”>United States</country>







</residence>








<jobhistory ID=”mjwakeman1.2”>









<general ID=”mjwakeman1.2.1”>










<division ID=”attr”>marketing</division>










<title ID=”attr”>marketing manager</title>










<datestart ID=”attr”>January 2002</datestart>



 






<manager ID=”attr”>Dan Becker</manager>









</general>









<jobdescription ID=”mjwakeman1.2.2”>










<description ID=”attr”>NA director</description>









</jobdescription>








</jobhistory>








<jobhistory ID=”mjwakeman1.3”>









<general ID=”mjwakeman1.3.1”>










<division ID=”attr”>sales</division>










<title ID=”attr”>Sales Manager</title>










<datestart ID=”attr”>January 2001</datestart>










<datefinish ID=”attr”>January 2002</datefinish>









 
<manager ID=”attr”>Maria Moore</manager>









</general>









<jobdescription ID=”mjwakeman1.3.2”>










<description ID=”attr”>EMEA director</description>









</jobdescription>








</jobhistory>










</simplepersonprofile>]]>
        


</DataPart>




</ComplexData>



</attributes>

 
</AddRequest>        

  </soap:Body>

</soap:Envelope>


<xsd:complexType name="Hierarchical">



<xsd:sequence>




<xsd:element name="dataPart" type="xsd:anyType"/>




<xsd:any minOccurs="1" maxOccurs="1" processContents="lax" />



</xsd:sequence>



<xsd:attribute name="SchemaType" type="spml:SchemaType" use="optional"/>



<xsd:attribute name="SchemaRef" type="xsd:string" use="optional"/>



<xsd:attribute name="ObjectRef" type="xsd:string" use="optional"/>



<xsd:anyAttribute namespace="##other" processContents="lax" />


</xsd:complexType>


<xsd:complexType name="DSMLAttributes">



<xsd:sequence>




<xsd:element name="attr" type="dsml:DsmlAttr" minOccurs="1" maxOccurs="unbounded"/>




<xsd:any minOccurs="1" maxOccurs="unbounded" processContents="lax" />



</xsd:sequence>



<xsd:anyAttribute namespace="##other" processContents="lax" />


</xsd:complexType>


<xsd:complexType name="Attributes">



<xsd:choice>




<xsd:element name="ComplexData" type="spml:Hierarchical" minOccurs="0" maxOccurs="1"/>




<xsd:element name="SimpleData" type="spml:DSMLAttributes" minOccurs="0" maxOccurs="1"/>



</xsd:choice>



<xsd:anyAttribute namespace="##other" processContents="lax" />


</xsd:complexType>

Page 1 of 42

Rami Elron, BMC Software

