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1. Objective

This document provides initial information for an Umbrella Operations Model (UOM). The content is based on the NGCOR modelling and tooling requirements defined in [3].
2. References

[1] OMG Unified Modelling Language (OMG UML), Infrastructure, Version 2.4.

[2] 
OMG Unified Modelling Language (OMG UML), Superstructure, Version 2.4.

[3] 
NGCOR Next Generation Converged Operations Requirements; Version 1.3

[4] Fixed Mobile Convergence (FMC) Model Repertoire; Version 3.0

[5] JOSIF Guidebook: Common Operations
http://sourceforge.net/apps/mediawiki/openoss/index.php?title=Common_Operations
[6] JOSIF Guidebook: Common Operation Stereotypes
http://sourceforge.net/apps/mediawiki/openoss/index.php?title=TIP_Profile#tipAttribute
3. Definitions and abbreviations

For the purposes of this document, the following definitions and abbreviations apply.

3.1 Definitions

??: See …
3.2 Abbreviations

AVC
Attribute Value Change

FMC
Fixed Mobile Convergence

ID
Identifier

JOSIF
Joint Open Source Interface Framework

JPA
Java Persistence API

JWG
Joint Working Group

M
Mandatory

mSDO
multi Standards Developing Organisations

NGCOR
Next Generation Converged Operations Requirements
O
Optional

OMG
Object Management Group

UIM

Umbrella Information Model

UOM

Umbrella Operations Model

UML

Unified Modelling Language (OMG)

XML
Extensible Markup Language
XPath
XML Path Language

4. Umbrella Operations Model Architecture
The UOM defines common operations which can be applied (potentially) to all kinds of object classes:

· Create object instance

· Delete object instance

· Set attributes of an object instance

· Get object instance.

The common operations are assigned to the object classes using stereotypes which are defined in the JWG-MA_Profile:

· uomEntityCreate for the common create operation

· uomEntityDelete for the common delete operation

· uomEntityGet for the common get operation on a single object instance

· uomEntityGetMultipe for the common get operation on multiple object instances using a filter

· uomEntitySet for the common set operation on a single object instance

· uomEntitySetMultipe for the common set operation on multiple object instances using a filter.
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Figure 1: 
JWG-MA_Profile

These stereotypes are used to generate automatically (supported by the open source tool), if applicable, corresponding create, delete, get and set operations in the XML specification.

[image: image2.emf]Common Operations

• Create object instance

• Delete object instance

• Set attributes of an object 

instance

• Get object instance

JWG-MA_Profile Stereotypes

• uomEntityCreate

for the common create operation

• uomEntityDelete

for the common delete operation

• uomEntityGet

for the common get operation on a 

single object instance

• uomEntityGetMultipe

for the common get operation on 

multiple object instances using a filter

• uomEntitySet

for the common set operation on a 

single object instance

• uomEntitySetMultipe

for the common set operation on 

multiple object instances using a filter

Properties defined in Stereotypes

Configured

Stereotypes 

associated

to Object

Classes

Message XSD

<xsd:element

name="createExampleClass1Request">

<xsd:annotation>

…

</xsd:annotation>

<xsd:complexType>

<xsd:sequence>

<xsd:elementname="referenceObject" 

type= …>

</xsd:element>

<xsd:elementname="createData" type= 

…>

</xsd:element>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:element

name="createExampleClass1Response">

<xsd:complexType>

<xsd:sequence>

<xsd:elementname="createdObject" 

type= …>

</xsd:element>

</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:element

name="createExampleClass1Exception">

<xsd:complexType>

<xsd:complexContent>

…

</xsd:complexType>

</xsd:element>

Message WSDL

<wsdl:operationname="createExampleClass1">

<soap:operationsoapAction="createExampleClass1" style="document"/>

<wsdl:input>

<soap:headermessage="tns:createExampleClass1Request" part="uomHeader" use="literal"/>

<soap:bodyparts="uomBody" use="literal"/>

</wsdl:input>

<wsdl:output>

<soap:headermessage="tns:createExampleClass1Response" part="uomHeader" use="literal"/>

<soap:bodyparts="uomBody" use="literal"/>

</wsdl:output>

<wsdl:faultname="createExampleClass1Exception">

<soap:faultname="createExampleClass1Exception" use="literal"/>

</wsdl:fault>

</wsdl:operation>

Tool supported automatic XSD and 

WSDL creation


Figure 2: 
Umbrella Operations Model Architecture

5. Common Operations
[image: image3.emf]
Figure 3: 
Common Operations
5.1. Common Create Operation

This common operation is associated to an object class by the stereotype uomEntityCreate. Only one object instance can be created at a time.
[image: image4.png]& createData

9 createdobject
& referenceobject

& void




Figure 4: 
Common Create Operation

It is possible to provide a referenceObject which specifies an existing instance of a managed object of the same class as the new object to be created. Attribute values associated with the reference object instance become the default values for those not specified by the createData parameter.
The createData parameter is just a placeholder here. The XML generator will define a specific structure based on the attributes of the given object type that are settable at time of object creation. This is defined by the attribute settableAtCreation of the uim stereotype.
(Note: The settableAtCreation property needs to be added to the attributes in the Model Repertoire.)
The object name would be in createData in the case of auto naming. If the server determines that the object already exists (either via the name or some other info), then the request shall fail with the exception Duplicate. If supported by the object type in question, an Object Creation notification is sent when this operation is successful.
This operation is extendable by the user, if needed. It is based on the value of the attribute isExtendable of the uomEntityCreate stereotype. The operation is mandatory or not based on the value of the attribute isExtendable of the uomEntityCreate stereotype.
5.2. Common Delete Operation

This common operation is associated to an object class by the stereotype uomEntityDelete.
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Figure 5: 
Common Delete Operation

The objects to be deleted are identified by their entity identifier. If deletion based on a filter is needed, then a getThings operation must be used to return all identifiers matching a filter. This set of identifiers can then be used as input of the delete operation.
If supported by the object type in question, an Object Deletion notification is sent when this operation is successful.
This operation is not extendable. The operation is mandatory or not based on the value of the attribute support of the uomEntityDelete stereotype.
5.3. Common Get Operations

The following 2 common get operations are defined:

· Single entity get (getThing): getting the attribute values of a single object instance
· Multiple entities get (getThings): getting the attribute values of all object instances matching a filter
It is possible to have all 2 get operations defined for the same object class. For this reason, 2 stereotypes are used: one for single instance get (uomEntityGet) and one for multiple instances get (omEntityGetMultipe).

5.3.1. Common Get Single Instance Operation

This common operation is associated to an object class by the stereotype uomEntityGet.
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Figure 6: 
Common Get Single Instance Operation

5.3.2. Common Get Things Operation

This common operation is associated to an object class by the stereotype uomEntityGetMuliple.
Note: It is possible to just return the identifiers of the object instances by setting the attributeSelector parameter to ID.
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Figure 8: 
Common Get Thing Operation

The values of the objects are returned using an iterator.
Note: Filter type can be either a template filter or a choice of template or query filter.
5.4. Common Set Operations

The following 3 common set operations are defined:

· Single entity set (setThing): setting a single object instance, all attributes are set in an atomic way
· Multiple entities set, best effort (setThings): setting all object instances matching a filter

· Multiple entities set, atomic (setThingsAtomic): setting all object instances matching a filter in an atomic way.
It is possible to have 2 set operations defined for the same object class, a single instance one and a multiple instances one. For this reason, 2 stereotypes are used: one for single instance set (uomEntitySet) and one for multiple instances set (uomEntitySetMultipe), as a given interface might need to support both.
5.4.1. Common Set Single Instance Operation

This common operation is associated to an object class by the stereotype uomEntitySet.
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Figure 9: 
Common Set Single Instance Operation

This operation is atomic, all attributes should be set.
Restrictions:
At least one of the parameters valuesToBeSet, valuesToAdd, valuesToRemove has to be present in the operation.
At most one of each of the parameter valuesToBeSet, valuesToAdd, valuesToRemove can be provided in the operation.
Only attributes that are multi-valued (e.g., multiplicity = *, or 1..*) can appear in the valuesToAdd and valuesToRemove paremeters.
A specific attribute (and its value) can only appear in one of the parameters valuesToBeSet, valuesToAdd, valuesToRemove in the operation.
Note: The setDataFor<Thing>, AddDataFor<Thing> and RemoveDataFor<Thing> data types are just placeholders here. The generator will define a specific structure based on the attributes of the given object type that are settable after object creation.
The entire modified object is returned.
If supported by the object type in question, an AVC notification is sent when this operation is successful.
5.4.2. Common Set Things Operation

This common operation is associated to an object class by the stereotype uomEntitySetMuliple with the “isAtomic” attribute set to 'false'.
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Figure 10: 
Common Set Things Operation

Best effort only applies at the entire object instance level, i.e., for a single object instance either all the attributes are set or none.

Restrictions:
For the whole operation, each of the parameter valuesToBeSet, valuesToAdd and valuesToRemove is optional. However:
At least one of the parameters valuesToBeSet, valuesToAdd, valuesToRemove has to be present in the operation.
At most one of each of the parameter valuesToBeSet, valuesToAdd, valuesToRemove can be provided in the operation.
Only attributes that are multi-valued (e.g., multiplicity = *, or 1..*) can appear in the valuesToAdd and valuesToRemove paremeters.
A specific attribute (and its value) can only appear in one of the parameters valuesToBeSet, valuesToAdd, valuesToRemove in the operation. This value is set/added/removed in all object instances selected by the filter.
Note: The setDataFor<Thing>, AddDataFor<Thing> and RemoveDataFor<Thing> data types are just placeholders here. The generator will define a specific structure based on the attributes of the given object type that are settable after object creation.
If supported by the object type in question, several AVC notifications are sent when this operation is successful.
Note: Filter type can be either a template filter or a choice of template or query filter.
Only the object instances successfully modified are returned.
5.4.3. Common Set Things Atomic Operation

This common operation is associated to an object class by the stereotype tipEntitySetMuliple with the “isAtomic” attribute set to 'true'.
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Figure 11: 
Common Set Things Atomic Operation

This is an atomic operation, all object instances should be successfully set or the operation will fail and no object instance will be set.

Restrictions:
For the whole operation, each of the parameter valuesToBeSet, valuesToAdd and valuesToRemove is optional. However:
At least one of the parameters valuesToBeSet, valuesToAdd, valuesToRemove has to be present in the operation.
At most one of each of the parameter valuesToBeSet, valuesToAdd, valuesToRemove can be provided in the operation.
Only attributes that are multi-valued (e.g., multiplicity = *, or 1..*) can appear in the valuesToAdd and valuesToRemove paremeters.
A specific attribute (and its value) can only appear in one of the parameters valuesToBeSet, valuesToAdd, valuesToRemove in the operation. This value is set/added/removed in all object instances selected by the filter.
Note: The setDataFor<Thing>, AddDataFor<Thing> and RemoveDataFor<Thing> data types are just placeholders here. The generator will define a specific structure based on the attributes of the given object type that are settable after object creation.
If supported by the object type in question, several AVC notifications are sent when this operation is successful.
Note: Filter type can be either a template filter or a choice of template or query filter.
All object instances successfully modified are returned (i.e., in this case, all the objects matching the filter).
5.5. Filtering

The operations getThings, setThings and setThings Atomic use a filter to select the object instances in scope of the operation. The selection is based on attribute values of the object instances.

A common operation stereotype may define a filter as being a template or a combination of a template and a query filter.

A query filter is mapped to a string which is implementation technology specific. For example in XML it is filled by the implementation with an XPATH expression. In java it is filled by a JPA query expression.
A template filter is mapped to a sequence of attribute matching filters (using associative lookup).
When both template and query filters are specified then a choice construct is being generated.
Operations using primitive filters as input arguments are mapped to operations using query filters.
6. Common Operation Stereotypes
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Figure 13: 
Common Operation Stereotypes
6.1. uomEntityCreate

This stereotype defines the configuration information needed for the common create operation. When this stereotype is associated to an object class, it will define the operation createThing in any interface having the object class (Thing) as a managed entity.
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Figure 14: 
uomEntityCreate Stereotype
The following table captures the properties:

Table 1: «uomEntityCreate» properties
	Property name
	Description
	Legal values

	description
	This property provides the description of the operation that will be used in the documentation.
	String

	exceptionList
	This property lists all the specific exceptions for this operation. The exception names should be valid exceptions defined in the model. These exceptions are additional to the pre-defined exceptions and the common exceptions defined as default for this operation.
	String [*]

	isExtendable
	This property indicates if the operation is extendable.
	true, false (default)

	support
	This property indicates whether the create operation must be represented in the interface or not. If the operation is required to be represented in all cases then the value should be set to "M" (Mandatory) otherwise it should be set to "O" (Optional) indicating that a choice will be made on some other basis at some other point in the process.
	M, O (default)

	useAutoNaming
	This property indicates if the operation uses auto-naming for the creation of the identifier. If true, the identifier of the object will be provided by the server and must not be provided by the client.
	true, false (default)


6.2. uomEntityDelete

This stereotype defines the configuration information needed for the common delete operation. When this stereotype is associated to an object class, it will define the operation deleteThing in any interface having the object class (Thing) as managed entity.
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Figure 15: 
uomEntityDelete Stereotype
The following table captures the properties:

Table 2: «uomEntityDelete» properties
	Property name
	Description
	Legal values

	description
	This property provides the description of the operation that will be used in the documentation.
	String

	exceptionList
	This property lists all the specific exceptions for this operation. The exception names should be valid exceptions defined in the model. These exceptions are additional to the pre-defined exceptions and the common exceptions defined as default for this operation.
	String [*]

	support
	This property indicates whether the delete operation must be represented in the interface or not. If the operation is required to be represented in all cases then the value should be set to "M" (Mandatory) otherwise it should be set to "O" (Optional) indicating that a choice will be made on some other basis at some other point in the process.
	M, O (default)


6.3. uomEntityGet

This stereotype defines the configuration information needed for the common single instance get operation. When this stereotype is associated to an object class, it will define the operation getThing in any interface having the object class (Thing) as a managed entity.
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Figure 16: 
uomEntityGet Stereotype
The following table captures the properties:

Table 3: «uomEntityGet» properties
	Property name
	Description
	Legal values

	description
	This property provides the description of the operation that will be used in the documentation.
	String

	exceptionList
	This property lists all the specific exceptions for this operation. The exception names should be valid exceptions defined in the model. These exceptions are additional to the pre-defined exceptions and the common exceptions defined as default for this operation.
	String [*]

	support
	This property indicates whether the get operation must be represented in the interface or not. If the operation is required to be represented in all cases then the value should be set to "M" (Mandatory) otherwise it should be set to "O" (Optional) indicating that a choice will be made on some other basis at some other point in the process.
	M, O (default)


6.4. uomEntityGetMultiple

This stereotype defines the configuration information needed for the common multiple instances get operation. When this stereotype is associated to an object class, it will define the operation getThings in any interface having the object class (Thing) as managed entity.
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Figure 17: 
uomEntityGetMultiple Stereotype
The following table captures the properties:

Table 4: «uomEntityGetMultiple» properties
	Property name
	Description
	Legal values

	description
	This property provides the description of the operation that will be used in the documentation.
	String

	exceptionList
	This property lists all the specific exceptions for this operation. The exception names should be valid exceptions defined in the model. These exceptions are additional to the pre-defined exceptions and the common exceptions defined as default for this operation.
	String [*]

	filteringType
	This property indicates the type of filter supported by the operation. 2 styles of filtering are possible. Template-based filtering uses a combination of attributes of the object. Query-based filtering uses an xpath query. Possible values:
· template
Uses template-based filtering.
· template + query
Provides a choice of template or query filtering. Each instance of a get request might use a different form of filtering.


	TEMPLATE (default),
TEMPLATE+QUERY

	support
	This property indicates whether the get operation must be represented in the interface or not. If the operation is required to be represented in all cases then the value should be set to "M" (Mandatory) otherwise it should be set to "O" (Optional) indicating that a choice will be made on some other basis at some other point in the process.
	M, O (default)


6.5. uomEntitySet

This stereotype defines the configuration information needed for the common single instance set operation. When this stereotype is associated to an object class, it will define the operation setThing in any interface having the object class (Thing) as managed entity.
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Figure 18: 
uomEntitySet Stereotype
The following table captures the properties:

Table 5: «uomEntitySet» properties
	Property name
	Description
	Legal values

	description
	This property provides the description of the operation that will be used in the documentation.
	String

	exceptionList
	This property lists all the specific exceptions for this operation. The exception names should be valid exceptions defined in the model. These exceptions are additional to the pre-defined exceptions and the common exceptions defined as default for this operation.
	String [*]

	isExtendable
	This property indicates if the operation is extendable.
	true, false (default)

	support
	This property indicates whether the set operation must be represented in the interface or not. If the operation is required to be represented in all cases then the value should be set to "M" (Mandatory) otherwise it should be set to "O" (Optional) indicating that a choice will be made on some other basis at some other point in the process.
	M, O (default)


6.6. uomEntitySetMultiple

This stereotype defines the configuration information needed for the common multiple instances set operation. When this stereotype is associated to an object class, it will define either the operation setThings or setThingsAtomic in any interface having the object class (Thing) as managed entity.
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Figure 19: 
uomEntitySetMultiple Stereotype
The following table captures the properties:

Table 6: «uomEntitySetMultiple» properties
	Property name
	Description
	Legal values

	description
	This property provides the description of the operation that will be used in the documentation.
	String

	exceptionList
	This property lists all the specific exceptions for this operation. The exception names should be valid exceptions defined in the model. These exceptions are additional to the pre-defined exceptions and the common exceptions defined as default for this operation.
	String [*]

	filteringType
	This property indicates the type of filter supported by the operation. 2 styles of filtering are possible. Template-based filtering uses a combination of attributes of the object. Query-based filtering uses an xpath query. Possible values:
· template
Uses template-based filtering.
· template + query
Provides a choice of template or query filtering. Each instance of a get request might use a different form of filtering.


	TEMPLATE (default),
TEMPLATE+QUERY

	isAtomic
	This property defines if the set on multiple object instances will use the atomic form (setThingsAtomic; true) or not (setThings; false).
	true, false (default)

	isExtendable
	This property indicates if the operation is extendable.
	true, false (default)

	support
	This property indicates whether the set operation must be represented in the interface or not. If the operation is required to be represented in all cases then the value should be set to "M" (Mandatory) otherwise it should be set to "O" (Optional) indicating that a choice will be made on some other basis at some other point in the process.
	M, O (default)
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