1        Java Interface Specification

Data Objects may have a static interface in addition to the dynamic interface provided by the DataObject API.  Whereas the dynamic interface is generally suitable for use by frameworks and generically programmed components, the static interface provides type safe data access in a more programmer friendly way.  For instance, having a static interface means an IDE can provide code completion to the programmer that is writing the client code.  The interface describing static DataObjects may be written by the user or generated automatically form another source of metadata, for instance from an XML schema.  At runtime, the static interfaces can be used either as stand-alone sources of SDO metadata or simply provide data access for types defined through other mechanisms.   Both functionalities require that the runtime map the Java types and their methods to SDO type and their properties.  This chapter describes the details of this mapping.

1.1 Goals and Limitations

A goal of this specification has been to make use of Java’s rich reflection API as a source of SDO metadata.  The approach here should be natural and intuitive for Java programmers.  The mapping must be complete enough that a Java interface can be created that provides static access to the any type’s defined properties.  However, there is no requirement that every SDO metamodel be derivable from a set of Java interfaces, nor that every metamodel “round-trip” to Java.  Not all constructs in SDO’s metadata model have a natural mapping in Java.  A notable example here is SDO’s model of user defined data types.  In cases where SDO constructs find no natural counterpart in Java, then the metadata derived from Java may be combined with metadata from other sources (e.g., from XSD, which together provide a complete model. 

While it is expected that implementation will provide a means to generate static interfaces based on schema and/or other sources of metadata, the precise API for generation of static SDO is out-of-scope for this specification.  Compliance is based on the ability to use generated interfaces as a source of metadata and as a means of accessing data.  Interoperability is achieved because the interfaces of the static SDOs, and clients that rely on them and their mapping to SDO metadata, can be used with any compliant SDO implementation regardless of how the static SDOs were generated.

1.2 Mapping Principles
The following table maps the basic SDO constructs to Java. 

	SDO Concept
	Java Concept

	URI for Types
	Package

	Type, dataType=true

SDO data types 
	Primitives, String, BigDecimal, etc.

	Type, dataType=false

SDO DataObjects
	Interface

	Property within enclosing Type
	getX(), setX() accessors


The mapping between SDO properties and the methods in the static SDOs interface is based on [JavaBeans], sections 8.3.1 and 8.3.2.  In simple cases, introspecting an unannotated Java interface will be sufficient to provide the mapping.  In other cases, the mapping information comes from other sources, such as annotations in the XML schema.  In such cases it will be possible that the Java type of an SDO does not itself depends on SDO - a client of the generated interfaces does not need to be aware of SDO or have SDO on the classpath to compile against the generated interfaces.  Software already using the bean pattern may be able to upgrade to SDOs without change.  In more complex situations, for instance where the name mangling or other default behavior must be overridden, it is possible annotate interfaces with the annotations described in this chapter.  This approach introduces a dependency on SDO - clients would need the SDO API on the classpath in order to compile.

The default mapping between SDO type and property names and Java identifiers is that defined by Appendix D in the JAX-B 2.0 specification. This default algorithm may be overridden, for example by using the @SdoType and @SdoProperty annotations, described below. 

1.3 Associating SDO Types with Static SDOs

A Java type becomes associated with the SDO type in any of the following ways:

   through a call to JavaHelper.define(Class)

   by setting the instanceClass property on a {commonj.sdo}Type objects before passing it to TypeHelper.define(DataObject), or

   by “sdoj” annotations in an XML schema read in using XSDHelper.  

Given a Java interface that maps to an SDO type according to the rules of this chapter, an implementation MUST allow the association between the Java type and the SDO type to be established through all three methods.  An implementation MAY provide the ability to use static SDOs implemented by a POJO or other classes as a non-portable vendor extension.

Once a Java type is associated with a SDO type, every API call that results in the instantiation of the SDO type MUST return an object that may be casted to either the DataObject interface or the static type.  This applies to objects created through calls to JavaHelper.create(Class), calls to DataFactory.create(Type) and also to the graph created by parsing an XML document.  No matter which API is used the resulting object MUST implement the DataObject interface and MUST also implement (or extend) the static SDO type.  The implementation of the returned DataObject MAY be a dynamic proxy, the result of byte code enhancement or weaving of a POJO JavaBean or a class that was generated during the application’s build process.

When a Java class is the static SDO class associated with an SDO type, type.getInstanceClass() MUST return that Java class.  Static SDOs may only be defined for Types where type.dataType is false. 

1.4 Default Mapping between SDO Types and Static SDOs

The following table defines the mapping between Java constructs and SDO metadata.

	SDO Type
	Java

	Type 

   name = [typeName]

   uri = [packageName]


	package [packageName];

public interface [converted-typeName] 

{

	Property

    name = [propName]

    type = [propType]

    many = false && 

    [javaType] != boolean 
	  [javaType] get[converted-propName]();



	Property

    name = [propName]

    type = boolean

    many = false

    [javaType] = Boolean
	    [javaType] is[converted-propName]();



	Property

    name = [propName]

    type = [propType]

    many = false &&

    readOnly = false
	  void set[converted-propName]([javaType]);

	Property

    name = [propName]

    type = [propType]

    many = true 
	  java.util.List<[javaType]> get[converted-propName]();

  void set[converted-propName](List<[javaType]>);


where

     [converted-typeName] = the Java identifier derived from [typeName] according to the algorithm in the JAXB 2.0 specification, appendix D.

     [converted-propName] = the Java identifier derived from [propName] according to the algorithm in the JAXB 2.0 specification, appendix D.

     If [javaType] is an enum, then [propType] must be a data type.  The range of values of [propType] SHOULD be consistent with the enumeration’s values.  The value of [propType].instanceClass MUST be either java.lang.String or the enum class itself.

     If [propType] is a data type and is not associated with an enumeration facet, then [javaType] MUST be [propType].instanceClass
[SAP1] .  The instance classes of the standard SDO data types are defined in Chapter 6 of this specification.

     If [propType] is not a data type, then [javaType] MUST be the static SDO class that maps to [propType].

Compliant static SDOs may include convenience methods for creating DataObjects.  The convenience methods must follow the pattern:

· [javaType] create[propName]()

This method is identical in behavior to DataObject.create([propName]).

Compliant static SDOs may include convenience methods for testing whether properties are set.  The convenience methods must follow the pattern:

· boolean isSet[propertyName]()

· void unset[propertyName]()

These methods are identical in behavior to DataObject.isSet([propertyName]) and DataObject.unset([propertyName]).

1.5 Use of enum Types

An instance of an enum type may be used as the second parameter in the methods DataHelper.convert(Type, Object) and DataHelper.convert(Property, Object).  When the target type has an instance class of java.lang.String, the enum is converted to a string using the enumeration’s name() method.
Enum types can also be used as the instance class of a data type.  In cases where conversion from objects of type java.lang.String is necessary, for instance, when parsing an XML or calling DataHelper.converty(Type,String), the enumeration’s valueOf method is used.
1.6 Generation of SDO Types from Static SDOs

When using a Java type as a source of SDO metadata, that is, when passing a class to JavaHelper.define(), an SDO type MUST be created according to the following pattern.

	Java
	SDO Type

	package [packageName];

public interface [javaName] 

    extends [baseClass] {
	Type 

   name = [javaName]

   uri = [packageName]

   open = false

   dataType = false

   sequenced = false

   instanceClass = [packageName].[javaName]

   baseType = JavaHelper.define([baseClass])



	     boolean is[propName]();
	Property

    name = [propName]

     type = Boolean

    containment =  false

    isNillable = false

    many = false

	     [javaType] get[propName]();


	Property

    name = [propName]

    type = [propType]

    containment =  false

    isNillable = true iff javaType is not primitive

    many = false

	    List<[javaType]> get[PropName();
	Property

    name = [propName]

    containment =  false

    many = true

	
	

	    package [packageName];

    public enum [javaName] {

              [value1]…[valuen]

    }  
	Type

     name = [javaName]

     uri = [packageName]

     dataType = true

     instanceClass = [packageName].[javaName]


Where, by default,

       The order of the properties is undefined.

       If a property has a get method but no set method, it generates an SDO property with readOnly = true.

      If [javaType] is a static SDO, then [propType] MUST be the SDO type returned from JavaHelper.define([javaType]).

      If [javaType] is not a static SDO, then the implementation may create a property with any of SDO’s defined data types, so long as the selected data type is compliant with the Java type, according to the rules of Chapter 6.

      When calling JavaHelper.define(), all referenced SDO types are created for all referenced Java classes, except where a mapping between the Java and an SDO type has already been established. 

The following table MUST be used when defining SDO Types from Java interfaces.

	javaType
	SDO Type
URI = http://docs.oasis-open.org/ns/opencsa/sdo/200812Java instance Class

	boolean
	Boolean

	java.lang.Boolean
	BooleanObject

	byte
	Byte

	java.lang.Byte
	ByteObject

	Byte[]
	Bytes

	char
	Character

	java.lang.Character
	CharacterObject

	int
	Int

	Integer
	IntObject

	short
	Short

	java.lang.Short
	ShortObject

	long
	Long

	java.lang.Long
	LongObject

	java.util.Date 
	Date

	java.lang.String
	String

	java.math.BigInteger
	Integer

	java.math.BigDecimal
	BigDecimal

	double
	Double

	java.lang.Double
	DoubleObject

	float
	Float

	java.lang.Float
	FloatObject


1.7 Customizing the Mapping between SDO Types and Static SDOs

Annotations have been defined to allow programmers to declaratively customize the mapping between the static SDO and the SDO Type.  The intention here is also to provide a means of specifying SDO metadata that is similar in expressiveness to using XML schema.

1.7.1 @SdoType

The @SdoType annotation is used to enrich the Java interface with additional metadata regarding the SDO type.  

	SDO Type
	Java

	Type

    open=[bool]


	@SdoType(open=[bool])

Otherwise, the type will be created with isOpen()= false

	Type

    sequenced=[bool]


	@SdoType(sequenced=[bool])

Otherwise, the type will be created with isSequenced()= false

	Type

    uri=[string]


	@SdoType(uri=[string])     

Otherwise, the type will be created in a namespace determined by an implementation-dependant algorithm based on the package name.

	Type

    name=[string]


	@SdoType(name=[string])     

Otherwise, the type will be with a name equal to the name of the Java interface class.


@Retention(RetentionPolicy.RUNTIME)

@Target(ElementType.TYPE)

public @interface SdoType {

   boolean open() default false;

   boolean sequenced() default false;

   String name() default "";

   String uri() default "";

}

1.7.2 @SdoOpenContentProperty

The @SdoOpenContentProperty annotation is used to define global properties.  The type of the created property will be the SDO type associated with the Java type in which the annotation appears.

 

	SDO Open Content Property
	Java

	For each open content property prop,  prop.getType() = type.
	@SdoOpenContentProperty(              

       name=prop.getName(),

       uri=prop.getContainingType().getURI,

       many=prop.isMany()

       containment=prop.isContainment()

       })


@Retention(RetentionPolicy.RUNTIME)

@Target(ElementType.TYPE)

public @interface SdoOpenContentProperty {

   String name();

   String uri() default "";

   boolean many() default false;

   boolean containment() default true;

}

1.7.3 @SchemaInfo

The @SchemaInfo annotation allows an XML schema document to be used to augment the metadata available by introspection of the Java classes.  

The @SchemaInfo annotation triggers the parsing of the XSD and the creation of all types there defined, equivalent to a call to XSDHelper.define().  The types defined in the XSD may include both simple and complex types, and may or may not be referenced in the static SDO.

In cases where types are defined through both XSD and introspection of Java classes, the XSD is taken to be the definitive source of all metadata other than the mapping to Java.  Conflicting annotations in the Java class are ignored.  If the type’s instanceClass or the javaNames of any properties are left unspecified in the XSD, the information in the annotated Java class is used to supplement the XSD.

One of the intended usages of @SchemaInfo is to provide a definition of any simpleTypes used in the SDO metamodel, particularly those used as property types in the class being introspected.  In these scenarios, Types defined in the XSD are referenced through the @SdoProperty(type=’’) annotation.

@Retention(RetentionPolicy.RUNTIME)

@Target(ElementType.TYPE)

public @interface SchemaInfo {

    /**

     * The schema location must be resolvable at runtime.<br/>

     * A schema location can be an absolute URL.<br/>

     * Example: "http://www.w3.org/2001/XMLSchema.xsd"<br/>

     * If the schema location is relative, the schema is searched by the class loader.

     * If the relative schema location starts with '/' the search starts at the

     * root package, otherwise the search starts at the current package.<br/>

     * Example: Annotation in class com.example.SdoBean<br/>

     * "bean.xsd" -> "com/example/bean.xsd"<br/>

     * "/bean.xsd" -> "bean.xsd"<br/>

     * "/com/example/schemas/bean.xsd" -> "com/example/schemas/bean.xsd"<br/>

     * "schemas/bean.xsd" -> "com/example/schemas/bean.xsd"<br/>

     * "../bean.xsd" -> "com/bean.xsd"<br/>

     */

   String schemaLocation();

}

1.7.4 @SdoProperty

The @SdoProperty annotation is used to enrich the property’s getter method with additional metadata regarding the SDO property.  Annotations placed on setter methods are ignored.

	SDO Property
	Java

	Property

    type=[Type]

where

Type [Type]

    uri=[type.uri]

    name=[type.name]


	@SdoProperty (type=[type.URI]#[type.name])

Otherwise, the property will be created with the type returned TypeHelper.getType(javaType).  This annotation is primarily useful for primitive data types having a string instance class, as it is the only way to create a property which is not itself of type {commonj.sdo}String, but rather, for instance {commonj.sdo}URI.



	Property

    name=[string]


	@SdoProperty(name=[string])

Otherwise, the property will be created with a name derived from the method name. 



	Property

    containment=[bool]


	@SdoProperty(containment=[bool])

Otherwise, the property will be created with isContainment()= false.  Applies only to properties having a type for which isDataType returns false.

	Property

    opposite=[string]


	@SdoProperty(opposite=[string])     

Otherwise, the property will be created without an opposite.  Applies only to properties having a type for which isDataType returns false.



	Type.getProperties()

  .get([index]) == Property


	@SdoProperty(propertyIndex=[index])

Allows the user to specify the position of the property with the containing type.  Note that in the case of multiple inheritance, the index of a property will not be fixed across all derived Types, therefore, in these cases, the index should be considered as giving only the index relative to the other properties in the same declaring class.

The index must be given for all properties in a type, or for none of the properties.  If the index is not given, the order of the properties within the SDO type should be considered “random”.  In particular, an implementation is not required to maintain the order specified in the Java interface.




@Retention(RetentionPolicy.RUNTIME)

@Target(@Target({ElementType.METHOD,   

                  ElementType.FIELD})

public @interface SdoProperty {

   String type() default "";

   String name() default "";

   String opposite() default "";

   boolean containment() default false;

   String[] aliasNames() default {};

   int propertyIndex() default -1;

}

1.7.5 @SdoDefault

	Property

    default=[object]


	@SdoDefault([string])

Where DataHelper.convert([string], property.getType()) returns [object].  Otherwise the default value will be null for properties where the instanceClass of the type extends java.lang.Object, or the default value defined by Java if the instanceClass is a primitive type.


@Retention(RetentionPolicy.RUNTIME)

@Target({ElementType.METHOD,   

         ElementType.FIELD})

public @interface SdoDefault {

   String value();

}

.

1.7.6 @SdoFacets

A common use-case for defining simple types in SDO is to express restrictions (in XSD terminology “facets”) on the type.  The @SdoFacets annotation allows restrictions to be expressed as Java annotations.  Because the representation of facets as SDO metadata has not yet been standardized, the conversion table is given in terms of the XML Schema construct.

	XSD Restriction
	Java

	<xs:length=[value]/>

                                
	@SdoFacet(length=[value])

	<xs:minLength=[value]/>


	@SdoFacet(minLength=[value])



	<xs:maxLength=[value]/>


	@SdoFacet(maxLength=[value])



	<xs:minInclusive=[value]/>


	@SdoFacet(minInclusive=[value])



	<xs:maxInclusive=[value]/>


	@SdoFacet(maxInclusive=[value])



	<xs:minExclusive=[value]/>


	@SdoFacet(minExclusive=[value])



	<xs:maxExclusive=[value]/>


	@SdoFacet(maxExclusive=[value])



	<xs:emumeration=[option1]/>

<xs:emumeration=[option2]/>

<xs:emumeration=[option3]/>

…


	@SdoFacet(enumeration={[option1],[option2],[option3]…})

Note:  the type of the enumeration facet is an array of strings.


Like @SdoProperty, the @SdoFacets annotation can be applied to getter methods.  It is an error to use the @SdoFacets annotations if the SDO type of the associated property is not a data type.

The effect of the @SdoFacets annotation is analogous to the use of anonymous types in XSD.  Client code finds the type of the associated SDO property is accessible through Property.getType(); there is no other portable way to retrieve the type.  Property.getType().getBaseTypes() MUST be a list of length 1 and the value of this element MUST be the SDO Type that matches the javaType, according to the table in section 3.3.  An implementation MAY validate against the restrictions.

@Retention(RetentionPolicy.RUNTIME)

@Target(@Target({ElementType.METHOD,   

ElementType.FIELD})

public @interface SdoFacets {

    int length() default -1;

    int minLength() default -1;

    int maxLength() default -1;

    int minInclusive() default Integer.MIN_VALUE;

    int minExclusive() default Integer.MIN_VALUE;

    int maxInclusive() default Integer.MAX_VALUE;

    int maxExclusive() default Integer.MAX_VALUE;

    int totalDigits() default -1;

    int fractionDigits() default -1;

    String[] enumeration() default {};

    String[] pattern() default {};

}
1.8 Example of Static SDO interfaces

For the purchase order XSD without any annotations, the following are the minimal Java interfaces:

File PurchaseOrderType.java:

package com.example.myPackage;

@SdoType (

    uri = “http://www.example.com/IPO“)

@SdoOpenContentProperty (

    name = "purchaseOrder"

)

public interface PurchaseOrderType  {

    @SdoProperty(

        containment = true

    )

    Address getShipTo();

    void setShipTo(Address pShipTo);

    @SdoProperty(

        containment = true

    )

    Address getBillTo();

    void setBillTo(Address pBillTo);

    String getComment();

    void setComment(String pComment);

    @SdoProperty(

        containment = true

    ) Items getItems();

    void setItems(Items pItems);

    @SdoProperty(

        type = "http://www.example.com/IPO#MyGregorianDate

    )

    com.sap.xml.datatype.GregorianCalendar getOrderDate();

    void setOrderDate(com.sap.xml.datatype.GregorianCalendar pOrderDate);
}

File Address.java:

package com.example.myPackage;

@SdoType(

    uri = "http://www.example.com/IPO"

)

public interface Address  {

    String getName();

    void setName(String pName);

    String getStreet();

    void setStreet(String pStreet);

    String getCity();

    void setCity(String pCity);

    String getState();

    void setState(String pState);

    java.math.BigDecimal getZip();

    void setZip(java.math.BigDecimal pZip);

    

    @SdoDefault("US")

    String getCountry();

    void setCountry(String pCountry);

}

File Items.java:

package com.example.myPackage;

@SdoType(

    uri = "http://www.example.com/IPO"

)

public interface Items  {

    @SdoProperty(

        containment = true

    )

    java.util.List<com.example.myPackage.Item> getItem();

    void setItem(java.util.List<com.example.myPackage.Item> pItem);

}

File Item.java

package com.example.myPackage;

@SdoType(

    uri = "http://www.example.com/IPO"

)

public interface Item  {

    String getProductName();

    void setProductName(String pProductName);

    @SdoFacets(

       maxExclusive = 100
    )

    java.math.BigInteger getQuantity();

    void setQuantity(java.math.BigInteger pQuantity);

    @SdoProperty(

        name = "USPrice"

    )

    java.math.BigDecimal getUsPrice();

    void setUsPrice(java.math.BigDecimal pUsPrice);

    String getComment();

    void setComment(String pComment);

    String getShipDate();

    void setShipDate(String pShipDate);

    @SdoProperty(

        type = "http://www.example.com/IPO#SKU"

    )

    com.example.SKU getPartNum();

    void setPartNum(com.example.SKU pPartNum);

}

        
I’d like to make this looser, but only if we add DataObject.get(property,Class), and define the possible conversions there.





