

Schema & Behavior
July 28, 2000, Draft Rev 0.4

Markus Horstmann
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Note: This document is an early release of the final specification. It is meant to specify and accompany software that is still in devel​opment. Some of the information in this documentation may be inaccurate or may not be an accurate representation of the func​tionality of the final specification or software. Microsoft assumes no responsibility for any damages that might occur either directly or indirectly from these inaccuracies. Microsoft may have trademarks, copyrights, patents or pending patent applications, or other intellectual property rights covering subject matter in this document. The furnishing of this document does not give you a license to these trademarks, copyrights, patents, or other intellectual property rights.

1. Requirements

1.1 Discoverability

It must be possible (for a generic configuration consumer) to discover the set of available collections and their properties. 

It should be possible to discover the set of available instances in a collection

Early bound access: it must be possible for consumers to obtain high-performance access to configuration information when they have a-priori knowledge about the schema of a collection.

1.2 Extensibility

1.2.1 Schema

It must be possible for internal Microsoft groups to extend the schema by adding new collections, relate them to existing collections and modify existing collections (typically adding new properties).

It must be possible for customers to extend the schema by adding new collections, relate them to existing collections (Microsoft defined or defined by other customers). 

It should be possible for customers to add new properties to existing collections. 

It should be possible to add schema for only part of the configuration hierarchy (granularity: application/appdomain level), without impacting applications in other parts of the configuration hierarchy and without requiring machine administrative privileges. 

Defining and extending the schema must be easy for both internal groups and customers. Specifically, no special deployment step (registration, setup etc.) must be required for customer extensions.

It should be easy to define schema for hierarchal configuration information, i.e. it should not be required to explicitly declare relations between collections, when this can be derived from context.

1.2.2 Wiring information

It must be possible for internal Microsoft groups to add new interceptors to the wiring information for an existing collection, as well as define configuration objects and interceptors for new collections.

It should be possible for customers to use existing interceptors for their own collections. 

1.3 Compatibility

It must be possible to mechanically map the configuration system schema and data to CIM/WMI, ADSI, XML-Schema/Data, ADO+ data sets. The mapping should be loss-less, even though extended meta-data may require more than one "collection" or non-intuitive encoding in the target schema.

It must be possible to mechanically map CIM/WMI, ADSI, XML-Schema/Data and ADO+ data sets to configuration system schema and data. The mapping should be loss-less, even though some of the information may require non-intuitive encoding in the configuration system.

Configuration files must carry a XML schema definition that allows any XML reader to perform XML schema validation etc. Specifically VS7 XML editors must be able to apply auto completion etc.

 How do we locate XML schema files? We need a urn: -like mechanism…=> CLovett/AmarG

2. Schema Definition

The configuration system assumes a well-defined schema for the configuration types that it manipulates. In some cases the schema can be implied from the data file, but nonetheless, the configuration system internally is schema driven.

This schema must provide:

· ConfigType name

· Property Name and Type for each property in the ConfigType

Additionally (and optionally) the schema can provide:

· Primary Key

· Property validation rules

· Property Default values

· Index definitions

· Query hints

· Containment of and Relations between ConfigTypes

Example:

<Collection ConfigType=”System.IIS.Sites” >

  <Property Name=”SiteID” 

Type=”UI4” 
PrimaryKey

/>

  <Property Name=”DefaultAppPoolID”
Type=”WSTR”



/>

  <Property Name=”HomeDirectory” 
Type=”WSTR”



/>

  <Property Name=”Bindings” 

Type=”BYTES”



/>

</Collection>

2.1 Collection Definition

2.1.1 ConfigType

The ConfigType indicates the string to be used for programmatic reference to the collection from managed code (i.e. for requests to the Configuration Manager, in generated config collection classes, etc.).

The ConfigType must be globally unique, and should therefore be defined using reverse DNS syntax, i.e. “com.mycompany.myconfigtype” or “System.IIS.Sites".

RaduP: In current drops, the ConfigType is just a string and the config objects are in namespace “System.Config.Objects”.

 The ConfigType is also the class name of the object returned by the configuration manager for requests for this ConfigType. The “namespace” of the ConfigType is the string preceding the last “.” in the ConfigType, i.e. “com.mycompany” or “System.IIS”.Should we really require the ConfigType to be the same as the config collection class? [Yes]

 Can we somehow deal with namespace collisions? Scope name resolution s to appdomains? Allow aliases to be defined?

 Should we use namespaces to establish default wiring? [tentative answer: No]

 How can we make XML syntax user friendly? xmlns could avoid the “System.IIS.” prefix…

2.1.2 Internal Name (optional)

RaduP: In current drops, the Internal Name is not optional.

The internal name is used for generating C++ header files. If no internal name is specified, the configuration system defaults it to the ConfigType, replacing any invalid characters (especially “.”) with “_” (underscore) characters.

Example:

<Collection ConfigType=”System.IIS.Sites” InternalName=”SYSTEM_IIS_SITES”>

…

 Do we need a separate display name for generic UI? [Yes]

 Do we need a separate XML element name? [No]

2.1.3 Item Name (optional)

Indicates the name to be used when referring to items in this collection. If no ItemName is specified the configuration system defaults it to <ConfigType>Item.

The ItemName is scoped within the name space of the ConfigType: If a globally unique item name is required (for config in XML without specifying the containing collection, for config item classes etc.), the item name and the ConfigType are composed as follows:

· If the ConfigType string does not contain a “.”: <ConfigType><ItemName> (String concatenation).

· If the ConfigType contains a “.”: replace the string following the last “.” with the ItemName.

Examples:

<Collection ConfigType=”System.IIS.Sites” ItemName=”Site” >

<!-- Globally unique item name:
System.IIS.Site -->

<Collection ConfigType=”System.IIS.Sites” >

<!-- ItemName: System.IIS.SitesItem, same as globally unique item name -->

 Should we require/allow the ItemName to be specified as fully qualified name?

2.1.4 Item Class (optional)

The configuration system returns instances of a well-known configuration collection class, which contain instances of a well-known config item class. The CollectionItem entry specifies which item class the configuration system should use for a config type.

If no ItemClass is specified, the config system defaults it to the globally unique ItemName as described above.

RaduP: In current drops the ItemClass attribute is hard coded to “System.Config.Objects.<PublicName>ConfigItem”.
2.1.5 Auto Generated Collection/Item classes (optional)

The configuration system can auto-generate configuration collection and/or item classes from the schema definition of a config type. 

2.1.5.1 AutoGenCollectionClass, AutoGenItemClass

RaduP: In current drops, there is a “GENERATECONFIGOBJECTS” metaflag on 

The AutoGenCollectionClass/AutoGenItemClass* are Boolean flags that indicate if the configuration system should auto matically generate configuration classes. If no AutoGen* flag is specified, the configuration system defaults to “True” (= do auto-generate the respective class).

 Should we allow specification of an assembly/DLL name? Yes!

 Should we support generating source code? In which languages? We wouldn’t have to worry about assembly/dll names, changes in IL emit classes etc.

2.1.5.2 OverrideCollectionClass, OverrideItemClass

The OverrideCollectionClass/OverrideItemClass are Boolean flags, that indicate if the actual configuration/item classes are going to be custom implementations that derive from the auto-generated classes. If this flag is specified, the name of the generated classes will be appended with a “Base” suffix.

Example 1:

<Collection ConfigType=”System.IIS.Sites” ItemName=”Site” >

  <!-- nothing specified: defaults to generate and use two classes: 

 

System.IIS.Sites 

 

System.IIS.Site

  -->

Example 2:

  <Collection 
ConfigType=”System.IIS.Sites” 

      

ItemClass=”System.IIS.Config.Site”>

  <!-- generates two classes:

 

System.IIS.Sites

 

System.IIS.Config.Site

and declares them as the collection/item classes to use -->

  />

Example 3:

  <Collection 
ConfigType=”System.IIS.Sites” 

      

Flags=”OverrideCollectionClass OverrideItemClass” >

  <!-- generates two classes:

 

System.IIS.SitesBase

 

System.IIS.SiteBase
 
and declares the following two classes as the config classes to use:

 

System.IIS.Sites

 

System.IIS.Config.Site

 
These classes have to be implemented by the config type author, and would

typically derive from the generated bases classes to 

 
implement custom Methods that use the standard configuration classes.

  -->

  />

Example 4:

  <Collection
ConfigType=”System.IIS.Sites” 

      

AutoGenCollectionClass=”False” AutoGenItemClas=”False” >

  <!-- 
Generates no classes 

 
Defaults to using the following two classes as the config classes:



System.IIS.Sites

 

System.IIS.SitesItem


These classes could store the config data in a custom format, yet implement the

 
IConfigCollection/Item interfaces respectively.

  -->

  />

2.1.6 SchemaGeneratorFlags

2.1.6.1 EmitXMLSchema

2.1.6.2 EmitCLBBlob

2.1.7 Base Version (optional)

The base version number of this collection.

Each time existing properties are re-ordered (either by re-ordering, inserting new properties, deleting existing properties) or the definition of any existing properties is fundamentally changed, the base version must be incremented.  The version must not change when new columns are added.  Therefore, a version guarantees a well-known subset of properties with well-known definitions.

2.1.8 Extended Version (optional)

The extended version of this collection: increments whenever collection definition changes.

2.1.9 Internal (optional)

Flag indicating that this collection is not to be available outside of the configuration system. Only interceptors and the configuration manager can access the collection.

 How are we going to enforce this? Is this only true for the admin interfaces as opposed to the config manager?

<Collection ConfigType=”System.Config.PersistedCacheFiles” Internal >

…

2.1.10 NoChangeNotify (optional)

 Change notification should not be supported on this collection.Should this be a wiring definition?

2.1.11 RelationIntegrity (optional)

?

2.1.12 RowIntegrity (optional)

?

2.1.13 NoPublicInsert (optional)

?

2.1.14 NoPublicUpdate (optional)

?

2.1.15 NoPublicDelete (optional)

?

2.1.16 RequiresQuery (optional)

?

2.2 Property Definition

Every collection has a fixed set of properties.

2.2.1 Name

Two names can be specified:

· Name: the property name is used for programmatic access to the property (i.e. in generated config item classes, etc.). It should be short, but concise.

· Internal Name (optional): the internal name is used for C++ header filesIf no internal name is specified, the configuration system defaults it to the Name, replacing invalid characters with “_” (underscore).

Property names are scoped within the collection name. They must be unique within the collection.

Programmatic and Internal Names are thought to be in different name spaces, i.e. it is possible that the public name of one property has the same string value as the internal name of another property (as long as the second property has a different public name).

<Collection ConfigType=”System.IIS.Sites” >

  <Property Name=”HomeDirectory” InternalName=”HOMEDIRECTORY” Type=”WSTR” />

  …

</Collection>

2.2.2 Type

The supported types are:

· WSTR, fixed or variable length

· UI4

· BYTES, fixed or variable length

· DBTIMESTAMP

· GUID

 MULTI_SZ should be a type.

 ExpandString should be a type.

 Bool should be a type, not a flag

 Do we need to support any other types?

2.2.3 Size (optional)

Indicates the Size of the property in bytes when returned from the config system. The size is only required for fixed size strings and byte arrays. For all other types, including variable size strings and byte arrays, the size definition should be omitted and is calculated by the configuration system.

UI4: 4 (defaulted)

WSTR: Size=0 indicates variable length (default), Size>0 indicates fixed length (in bytes, not characters!)

 Is this how we determine variable size properties?

BYTES: Size=0 indicates variable length (default), Size>0 indicates fixed length

DBTIMESTAMP: 8 (defaulted)

GUID: 16 (defaulted)

<Collection ConfigType=”System.IIS.Sites” >

  …

  <!-- ficticious example: limits size of Bindings property to 512 bytes -->

  <Property Name=”Bindings” Type=”BYTES” Size=”512” /> 

  …

</Collection>

2.2.4 UIKey (optional)

This flag indicates that the value of this property can be used to identify an item instance for UI purposes. Often the UIKey property will be part of the primary key of the item, but it does not have to be unique across items within the collection; it should be “sufficiently unique” for UI purposes. If no property is declared as the UIKey, the UI typically defaults to the Primary Key.

<Collection ConfigType=”System.IIS.Sites” >

  …

  <!-- Ficticious example: use HomeDirectory in the UI, instead of SiteID -->

  <Property Name=”HomeDirectory” 
Type=”WSTR”
UIKey

/>

  …

</Collection>

2.2.5 Navigation Property (optional)

?

2.2.6 Primary Key (optional)

This flag indicates that the property is to be part of the primary key of this collection. More than one property can be part of the primary key. If no property is designated as part of the primary key, all properties are assumed to be the primary key for the collection (i.e. no primary key validation will be performed).

<Collection ConfigType=”System.IIS.Sites” >

  <Property Name=”SiteID” 

Type=”UI4” 
PrimaryKey

/>

  …

</Collection>

2.2.7 Foreign Key (optional)

?

 Can’t we just imply this from relationship information?

2.2.8 Default Value (optional)

Defines the default value to use for this property if it is not specified in a store, i.e. returned as NULL from the store.

<Collection ConfigType=”System.IIS.Sites” >

  <!-- ficticious example: defaults the default app pool ID to 1 -->

  <Property Name=”DefaultAppPoolID”
Type=”WSTR”
DefaultValue=”1”
/>

  …

</Collection>

2.2.9 StartingNumber/EndingNumber (optional)

Defines the permissible values for a numeric property. 

If both StartingNumber and EndingNumber are specified, the values of this property must fall within this range, i.e. StartingNumber<= property value <= EndingNumber.

If only StartingNumber is specified, the values of this property must be greater or equal to the StartingNumber, i.e. StartingNumber <= property value.

If only EndingNumber is specified, the values of this property must be less than or equal to the EndingNumber, i.e. property value <= EndingNumber.

  <!-- fictucious example: 10 <= value <= 20 -->

  <Property Name=”DefaultAppPoolID”
Type=”WSTR” StartingNumber=”10” EndingNumber=”20” />

2.2.10 CharacterSet (optional)

Defines the permissible characters for a string or byte property.

<!-- ficticious example: forces HomeDirectory to only be letters -->

<Property Name=”HomeDirectory” Type=”WSTR” CharacterSet=”abcdefghijklmnopqrstuvwxyz\:” />

2.2.11 ExcludeCharacterSet (optional)

Defines invalid charaters for a string or byte property.

<!-- ficticious example: disallows slash and dash and plus in HomeDirectory -->

<Property Name=”HomeDirectory” Type=”WSTR” ExcludeCharacterSet=”-/+” />

Only one of CharacterSet or ExcludeCharacterSet can be specified for a property.

2.2.12 Directive (optional)

Declares the property as containing directives. Directives impact the way the collection is rendered by the configuration system.

List Merge Interceptors use this property to determine which property contains the “Add”/”Remove”/”Final” etc. directives.

The XML Storage Interceptor will allow this property to be used as the element name instead of the PublicItem name.

 Do we need to do something special to avoid name collisions in XML files (i.e. “Add” directive in more than on collection)?

2.2.13 Bool (optional)

 Should this be just another type?

2.2.14 Flag (optional)

?

Used on Bool properties. Indicates to the XML Storage Interceptor that presence/absence of an attribute should determine the value of the property.

2.2.15 Enumeration (optional)

Declares the permissible values of a numeric property by enumerating these values, as well as symbolic names that can be used instead of these values. 

 Does this only work for numeric properties?

The UI uses this declaration to populate list/comboboxes etc.

The generated config item classes contain fields that are enumerators, instead of numeric values.

The XML storage interceptor enforces that values for this property be one of the symbolic names.

<Property Name=”Access” Type=”UI4” >

  <Enum Name=”Read” 
Value=”1” 
/>

  <Enum Name=”Write” 
Value=”2” 
/>

  <Enum Name=”Append”
Value=”3”
/>

</Property>

2.2.16 WriteNever (optional)

?

2.2.17 WriteOnChange (optional)

?

2.2.18 WriteOnInsert (optional)

?

2.2.19 NotPublic (optional)

Declares this property to be for internal use of the configuration system only.

 Does this apply only to the admin interfaces or also to config manager?

2.2.20 NotDocd (optional)

Declares this property to be accessible, but not officially documented (i.e. the property has not been fully tested or may be changed in a future release).

 Does this apply only to the admin interfaces or also to config manager?

2.2.21 PublicReadOnly (optional)

Declares this property to be read-only.

2.2.22 PublicWriteOnly (optional)

Declares this property to be write-only. Typically used for clear-text security credentials.

2.2.23 InsertDefault (optional)

?

2.2.24 InsertGenerate (optional)

?

2.2.25 InsertUnique (optional)

?

2.2.26 InsertParent (optional)

?

2.2.27 NotNullable (optional)

Declares that this property must carry a non-null value.

2.2.28 NotPersistable (optional)

?

2.2.29 MultiString (optional)

?

 Should this be a type?

2.2.30 ExpandString (optional)

Declares that a string property may contain substrings that need to be replaced with environment variable settings. The configuration system performs this expansion by calling the Win32 ExpandEnvironmentStrings function.

 Should this be specified as a type of it’s own?

2.2.31 Unknown Size (optional)

?

2.2.32 Variable Size (optional)

?

2.3 Index Definition

2.4 Hierarchy & Relationships

2.4.1 Foreign Key relations

2.4.2 Hierarchical configuration information

Configuration information is often structured in a hierarchical fashion. 

2.4.2.1 Containment

Often a parent collection has items to which one or more items in another collection are strict subordinates, i.e. they only exist in the context of the parent item and have no meaning by themselves.

To facilitate declaring this kind of collection containment, it is possible to use nesting of collection definitions to express the containment.

Example:

<Collection ConfigType=”Directories” >

  <Collection ConfigType=”Scriptmaps”>

    <Property Name=”Extension” Type=”WSTR” />

    <Property Name=”Module” Type=”WSTR” />

  </Collection>

</Collection>

The contained collection inherits all primary key properties of the containing collection. If more flexible control over the containment relationship is needed, the generic relationship definition (described below) can be used.

2.4.2.2 Tree structures

Often items in a collection represent the nodes in a tree structure. This is typically represented by defining a “Parent” property, which refers back to the primary key of the same collection.

Example (Lightning Codegroups):
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Schema:

<Collection ConfigType=”System.Security.CodeGroup” >

  <Property Name=”Name” 
Type=”WSTR” 
PrimaryKey 
/>

  <Property Name=”Parent”
Type=”WSTR”


>

  <-- real properties of CodeGroup -->

</Collection>

<Relation PrimaryCollection=”System.Security.CodeGroup” PrimaryProperties=”Parent”

          ForeignCollection=”System.Security.CodeGroup” ForeignCollections=”Name” />

Example XML:

< System.Security.CodeGroup Name=”All Code” >

  < System.Security.CodeGroup Name=”Publisher:Microsoft”>

    < System.Security.CodeGroup Name=”Name:MS.Office” />

    < System.Security.CodeGroup Name=”Name:MS.Windows” />

  </ System.Security.CodeGroup >

  < System.Security.CodeGroup Name=”Zone:Internet”/>

  < System.Security.CodeGroup Name=”Zone:Intranet”>

    < System.Security.CodeGroup Name=”Publisher:CorpAdmin” />

    < System.Security.CodeGroup Name=”Site:localweb” />

  </ System.Security.CodeGroup >

  < System.Security.CodeGroup Name=”Site:xyz.com”/>

</ System.Security.CodeGroup >

Results in the following collection:

	Name
	Parent

	All Code
	NULL

	Publisher:Microsoft
	All Code

	Name:MS.Office
	Publisher:Microsoft

	Name:MS.Windows
	Publisher:Microsoft

	Internet
	All Code

	Intranet
	All Code

	Publisher:CorpAdmin
	Intranet

	Site:localweb
	Intranet

	Site:xyz.com
	All Code


2.4.3 Inheritance

 Do we need to support collection inheritance, i.e. reuse of collection schema? Would we want to apply additional semantics?

2.5 Query Hints 

?

2.6 Schema design guidelines

2.6.1 Use separate association collections

 CIM/WMI strongly recommends this (and uses it in the Win32 and other schemas) to allow items/collections to be related independent from the item/collection definition.

3. Wiring

3.1 Selecting an Interceptor Chain for a ConfigType

<ConfigChain ConfigType=”System.IIS.Sites” Chain=”System.IIS.Default” />

3.2 Instructions to the schema compiler

 These used to be on the collection meta, but seem to be more driven by wiring decisions (i.e. if you use the CLB interceptor you need CLB blocs, if you use the XML interceptor you need XML blobs). Maybe we can even fully automate this (or at least apply smart defaults)?

3.3 Instructions to the XML storage interceptor

 These used to be on the collection meta, but seem to be more driven by wiring decisions (i.e. if you use the CLB interceptor you need CLB blocs, if you use the XML interceptor you need XML blobs).

3.3.1 IsContained

3.3.2 NotScopedByTablename

4. Managing Schema and Wiring

4.1 Schema / Wiring compilation

4.1.1 XML Schema

4.1.2 CLB Schema

4.1.3 Header files

4.1.4 Collection/Item classes

4.2 Dynamic schema/wiring discovery

5. XSD representation of Config Schema

Configuration schema maps to a subset of XSD. Additional information that has no direct representation in XSD is expressed using schema annotation (additional attributes/elements that have a different namespace).

Prototypical examples of configuration information in XML:

<configuration>

<!-- singleton -->

<AppDomain SharedPath=”c:\shared” PrivatePath=”.;.\bin” ShadowCopy=”false” />

<!-- collection -->

<foo prop1=”x” prop2=”y” />

<foo prop1=”xx” prop2=”yy” />

<!-- scoped collection (BindingPolicy with items BindingRedir) --> 

<BindingPolicy>

  <!-- only foo elements are valid within the <foos> elemenet -->

  <BindingRedir Name=”foo.dll” Originator=”ms” Version=”1.0.0.0” NewVersion=”2.0.0.0” />

  <BindingRedir Name=”bar.dll” Originator=”ms” Version=”1.0.0.0” NewVersion=”2.0.0.0” />

</BindingPolicy>

<!—singleton (authentication), in a section (security) -->

<security>

  <authentication mode=”Passport” />

</security>

<!—singleton (impersonation), nested sections (security, identity) -->

<security>

  <identity>

    <impersonation enable=”true” />

  </identity>

</security>

<!-- two scoped collections (compilers, assemblies), in a singleton (compilation) -->

<compilation debugmode=”true”>

  <compilers>

    <compiler language=”VB” extension=”.cls” type=”MSVSA.dll#Microsoft.VB.Compiler” />

    <compiler language=”cool” extension=”.cool” type=”COOL.dll#Microsoft.COOL.Compiler” />

    <compiler language=”C#” extension=”.cs” type=” COOL.dll#Microsoft.COOL.Compiler” />

  </compilers>

  <assemblies>

    <add assembly=”Microsoft.WFC.dll” />

    <add assembly=”ADODB.dll” />

    <add assembly="*" />

  </assemblies>

</compilation>

<!-- nested collections/singletons:


Policy: scoped collection with items PolicyLevel


NamedPermissionSets: scoped collection with items PermissionSet, 

                             nested within PolicyLevels


Permission: (unscoped) collection, nested within PermissionSet


FileIOPermission: singleton, nested within Permission

-->

<Policy> 

  <PolicyLevel class=”System.Security.Policy.PolicyLevel” version=”1”>

    <NamedPermissionSets>

      <PermissionSet Name="foo" 

                     Description="The FOO permission set"

                     class=”System.Security.NamedPermissionSet>

        <Permission class=”System.Security.Permissions.FileIOPermission” version=”1”>

          <FileIOPermission Read=”C:\Temp Append="D:\MyFiles\document.doc" />

        </Permission>

      </PermissionSet>

      <PermissionSet Name="bar" 

                     Description="The BAR permission set"

                     class=”System.Security.NamedPermissionSet>

        <Permission class=”System.Security.Permissions.FileIOPermission” version=”1”>

          <FileIOPermission Read=”C:\Temp " />

        </Permission>

      </PermissionSet>

    </NamedPermissionSets>

   </PolicyLevel>

</Policy>

<!-- two unscoped collections (foo, bar), in a section (section3) -->

<section3>

<foo prop1=”x” prop2=”y” />

<foo prop1=”xx” prop2=”yy” />

<bar prop1=”x” prop2=”y” prop3=”z” />

<bar prop1=”xx” prop2=”yy” prop3=”z” />

<foo prop1=”xxx” prop2=”yyy” />

</section3>

<!-- mix of

collection (<bar>)

scoped collection (<foo> in <foos>)

singleton (<zee>)

in a section (<section4>) 

-->

<section4>


<foos>

 
<!-- only foo elements are valid within the <foos> elemenet -->

 
<foo prop1=”x” prop2=”y” />

 
<foo prop1=”xx” prop2=”yy” />

</foos>

<bar prop1=”x” prop2=”y” prop3=”z” />

<bar prop1=”xx” prop2=”yy” prop3=”z” />

<zee Prop1=”x” Prop2=”y” />

</section4>

</configuration>

The following BNR-inspired production rules illustrate the structure:

configfile := config-info | section

config-info := singleton | collection | scoped-collection

singleton := 1* (element +attribute nested-config-info)

collection := * (element +attribute nested-config-info)

scoped-collection := scoping-element ( collection | directive-collection )

directive-collection := *(directive +attribute)

section := *section *configtype

nested-config-info := config-info

5.1 ConfigType, Section: element

An element declaration in XSD corresponds to

· A section, iff the element has a cfg:Section=”true” attribute.

· A singleton or unscoped collection, iff the element contains exactly one complexType definition or reference. The multiOccur attribute determines if the element corresponds to a singleton (multiOccur=”1”) or an unscoped collection (multiOccur=”unbounded” or not present).

· A scoped collection, iff the element has no cfg:Section attribute or a cfg:Section=”false” attribute and contains exactly one other element that contains exactly one complexType definition.

Any other element declaration is not supported and constitutes an error, unless explicitly annotated using the cfg:Ignore attribute.

<!-- Example: singleton schema definition -->

<element name="AppDomain" maxOccurs=”1” >


<complexType>



<attribute name=”SharedPath” />



<attribute name=”Privatepath />



<attribute name=”ShadowCopy” type=”boolean” />


</complexType>

</element>

<!-- Example: scoped collection schema definition -->

<element name="BindingPolicy" >


<element name="BindingRedir" maxOccurs=”unbounded” >



<complexType>




<attribute name=”Name” />




<attribute name=”Originator” />




<attribute name=”Version” />




<attribute name=”NewVersion” />




<attribute name=”UseLatestBuildRevision” type=”boolean” />



</complexType>


</element>

</element>
<!-- Example: section schema definition -->

<element name=”security” cfg:Section=”true”>

  <element name=”authentication” maxOccurs=”1” />

    <complexType>

      <attribute name=”mode” />

        <simpleType base=”string”>

          <enumeration value=”None”     cfg:Value=”0” >

          <enumeration value=”Windows”  cfg:Value=”1” >

          <enumeration value=”Cookie”   cfg:Value=”2” >

          <enumeration value=”Passport” cfg:Value=”3” >

        </simpleType>

      </attribute>

    </complexType>

  </element>

</element>

5.1.1 Element for a ConfigType definition

	Attribute
	Mapping
	Restriction

	Name
	(Public) Name of the ConfigType
	Required

	MaxOccurs
	
	if present: 
“1” = Singleton
“unbounded” = collection
other value: error (not supported in V1)
not present: same as “1” (singleton), per XSD spec.

	MinOccurs
	
	Error: not supported in V1.

	Nullable
	
	Error: in the config data model elements have no value.

	Ref
	
	Error: reference to externally defined elements not supported in V1.

	Type
	
	Error: reference to named complexTypes is not supported in V1.

	Id
	
	Ignored.

 Do we need to enforce uniqueness or can we just return an error?

	Form
	
	Error: namespace control per-element not supported in V1.

	Fixed
	
	Error: in the config data model elements have no value.

	Final
	
	Error: Not supported in V1.

	EquivClass
	
	Error: not supported in V1.

 Safe to ignore?

	Default
	
	Error: in the config data model, elements have no value.

	Block
	
	Error: Not supported in V1.

	Abstract
	
	Error: Not supported in V1.


Note: Attributes, whose semantics is not enforced in V1, generally cause validation errors to allow the config system to enforce these semantics in future versions. If we did not reject these schema definitions in V1, we could break applications that rely on V1 ignoring/not enforcing the semantics.

Config Type annotations:

All annotations are usually placed into the “cfg” XML namespace using a namespace attribute in the root element of the schema file:

<schema xmlns=”http://www.w3.org/1999/XMLSchema“

        xmlns:cfg="urn:schemas-microsoft-com:xml-configuration“ />

</schema>

 Can we support other namespacing or do we require cfg: for V1?

 Is it possible to put our extensions into the default namespace?

 Do XML schema and data editors safely ignore the annotations? (VS7 XML designer!).

	Attribute
	
	

	cfg:Section
	Indicates if the element defines a section in the XML file.  Must be false (or not specified) for a ConfigType definition.
	boolean, default: false

	cfg:InternalName
	Name to use when accessing the ConfigType programmatically.
	String, default to value of name attribute.

	cfg:BaseVersion
	Base version number: increment for incompatible schema changes.
	integer, Default: 1

	cfg:ExtendedVersion
	Extended version number: increment for compatible schema changes.
	integer, Default: 1

	cfg:Internal
	Do not expose in management tools.
	Boolean, default: false

	cfg:NoListening
	Don’t allow change notification interception (MS Internal/native only)
	Boolean, default: true

	cfg:RelationIntegrity
	Enforce relational integrity
	Boolean, default: false. Not supported in V1.

 Yank this? Error if true?

	cfg:RowIntegrity
	 Enforce integrity within each row? Amongst rows by primary key?
	Boolean, default: ?

	cfg:NoPublicInsert

cfg:NoPublicUpdate

cfg:NoPublicDelete


	Disallow inserts/updates/deletes through public APIs (interceptors only).

MS Internal only.
	Boolean, default: false.

 Not in V1?

	cfg:RequiresQuery
	Can only be retrieved with query (no enumeration).
	Boolean, default: false.

	cfg:StoreDeltas
	Guarantee complete change notification across crashes.

MS Internal only.
	Boolean, default: false.



	cfg:EmitCLBBlob
	MS Internal only: generate schema for complib store.
	Boolean, default: false.

	cfg:EmitXMLSchema
	MS Internal only: generate XDR schema? Clean schema w/o annotations?

 Do we still need this?
	Boolean, default: false.



	cfg:GenerateConfigObjects
	MS Internal only: generate strongly typed accessor classes.
	Boolean, default: false.

	cfg:ItemClass
	Type to use when returning items.
	String, default: none (use System.Configuration.BaseConfigItem).

	cfg:CollectionClass
	Type to use when returning a collection of items.
	String, default: none (use System.Configuration.BaseConfigCollection).

	cfg:Behavior
	Interceptor selection.

 Need to define the mechanism for this! Native, managed etc.
	

	cfg:Ignore
	The config system should ignore this element and all it’s child elements.
	Boolean, default: false.


5.1.2 Element for a Section definition

	Attribute
	Mapping
	Restriction

	Name
	(Public) Name of the Section
	Required

	MaxOccurs
	
	if present: 
“1” = Singleton
“unbounded” = error

other value: error (not supported in V1)
not present: same as “1” (singleton), per XSD spec.

	MinOccurs
	
	Error: not supported in V1.

	Nullable
	
	Error: in the config data model sections have no value.

	Ref
	
	Error: reference to externally defined elements not supported in V1.

	Type
	
	Error: reference to named complexTypes is not supported in V1.

	Id
	
	Ignored.

	Form
	
	Error: namespace control per-element not supported in V1.

	Fixed
	
	Error: in the config data model elements have no value.

	Final
	
	Error: Not supported in V1.

	EquivClass
	
	Error: not supported in V1.

 Safe to ignore?

	Default
	
	Error: in the config data model, elements have no value.

	Block
	
	Error: Not supported in V1.

	Abstract
	
	Error: Not supported in V1.


Section Annotations:

	Attribute
	
	

	cfg:Section
	Indicates if the element defines a section in the XML file. Section definitions can carry a cfg:Section element to carry default behavior information for elements that are contained in the section. Replaces the previous concept of “Database” in the config system.

 Do we just append all section names to form the database string or do we want to store/represent this differently? Database currently has a maximum size of 15…
	boolean, default: false

	cfg:InternalName
	Name to use when accessing the ConfigType programmatically, defaults to name.
	String, default to value of name attribute.

	cfg:BaseVersion
	Base version number: increment for incompatible schema changes.
	integer, Default: 1

	cfg:ExtendedVersion
	Extended version number: increment for compatible schema changes.
	integer, Default: 1

	cfg:Behavior
	Default interceptor selection for all config types in this section (and it’s child sections).

 Need to define the mechanism for this! Native, managed etc.
	


5.2 ConfigType Property definition: complexType

The complexType definition in XSD corresponds to 

· The definition of properties in the configuration schema (<attribute>) and

· The definition of contained (nested) configtypes (<element>).

5.2.1 attribute

	Attribute
	Mapping
	Constraints

	name
	Property name (Public name)
	

	type
	Property type
	See below.

	value
	Default value.
	“use” attribute must be “default”.

	use
	
	“required”: maps to NOTNULLABLE.

“default”: use value attribute as default value, ignored if no value attribute otherwise.

“prohibited”, “fixed” : not supported in V1 – error!

Use not specified: 

· if value attribute specified – Error.

	Id
	
	Ignored.

 Can we safely ignore or do we need to validate uniqueness?

	Ref
	
	Not supported: error.

	Form
	
	Not supported: error.


 Do we want to support the Annotation element in the content of the attribute definition? Assume no, just ignore.

Property Annotations:

	Attribute
	Mapping
	Constraints

	cfg:NameColumn
	NameColumn
	Boolean, default: false.

	cfg:NavColumn
	NavColumn
	Boolean, default: false.

	cfg:UseAsPublicRowName

 Does this make sense in XSD? This would really be expressed as multiple XML elements defining the same config type…
	UseAsPublicRowName
	

	cfg:InternalName
	InternalName
	String, defaults to value of the “name” attribute.

	cfg:Directive
	Directive: use this property as the directive property during merge computation.
	Boolean, default: false.

	cfg:WriteNever

cfg:WriteOnChange

cfg:WriteOnInsert
	WriteNever

WriteOnChange

WriteOnInsert
	Boolean, default: false.

	cfg:NotPublic
	NotPublic
	Boolean, default: false.

	cfg:NotDocumented
	NotDocd
	Boolean, default: false.

	cfg:PublicReadOnly

cfg:PublicWriteOnly
	PublicReadOnly

PublicWriteOnly

 Do we need this?
	Boolean, default: false.

	cfg:InsertDefault

cfg:InsertGenerate

cfg:InsertUnique

cfg:InsertParent
	 Do we need this?
	

	cfg:NotPersistable
	NotPersisteable
	Boolean, default: false.

	cfg:MultiString
	MultiString

 Is this supported in XSD?
	

	cfg:ExpandString
	ExpandString
	

	cfg:CaseInsensitive
	CaseInsensitive

 Is this supported in XSD? MSDATA annotations?
	Boolean, default: false.

	cfg:ToLowerCase
	ToLowerCase

 Do we need this?
	Boolean, default: false.

	cfg:SchemaGeneratorFlags
	USEASPUBLICROWNAME

USEASNAMEOFNVPAIR

USEASVALUEOFNVPAIR

USEASTYPEOFNVPAIR

USEASGROUPOFNVPAIR

USEASMETABASEATTRIBUTE

 Which do we still support need?
	


 What about: Index?

 TODO: Charset/Range, FlagMask, : what are the XSD mechanisms?

5.2.1.1 Types

5.3 Primary Key: key

 What about Foreign Key?

5.4 Enum definition: simpleType, enumeration

5.5 Flags: ?

5.6 RelationMeta

5.7 QueryMeta

cfg:Queries element:

5.8 IndexMeta

5.9 Section

cfg:Section element:

· Default wiring.

· ?

5.10 Behavior / Wiring

6. Open Issues

In addition to the issues outlined throughout the document, the following items require further attention:

7. Appendix A: Defining the schema of the schema using schema

 Meta-meta alert! If you or your brain is easily induced into infinite loops, skip this section.

<Collection ConfigType=”Collection” >

  <Property Name=”ConfigType” 
Type=”WSTR” 
PrimaryKey 
/>

  <Property Name=”PublicName” 
Type=”WSTR” 


/>

  <Property Name=”ItemName”

Type=”WSTR”


/>

  <Property Name=”BaseVersion”
Type=”UI4”


/>

  <Property Name=”ExtendedVersion”
Type=”UI4”


/>

  <Property Name=”Internal”

Type=”BOOL”


/>

  <Property Name=”NoListening”
Type=”BOOL”


/>

  …

</Collection>

<Collection ConfigType=”Property” >

  <Property Name=”Name”

Type=”WSTR”
PrimaryKey
/>

  <Property Name=”Type”

Type=”UI4”


>

    <Enum Name=”UI4”

Value=”19” />

    <Enum Name=”WSTR”

Value=”130” />

    <Enum Name=”BYTES”

Value=”128” />

    <Enum Name=”GUID”

Value=”72” />

    <Enum Name=”DBTIMESTAMP”
Value=”135” />

  </Property>

  …

</Collection>

8. Revision History

October 26, 1999
Rev 0.1 (MarkusH): Created.

November 4, 1999
Rev 0.2 (MarkusH): Moved config class/item declaration into collection definition. Added section on hierarchy/containment. Changed collection/item naming (internal vs. public).

November 23, 1999
Rev 0.3 (MarkusH): Clarified current implementation.

July 28, 2000
Rev 0.4 (MarkusH): Added section on XSD mapping.













Page 20 of 27

