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SWRadio Modeling Conventions


The purpose of this document is to describe the naming and modeling conventions that are to be used when developing the Software Radio (SWRadio) Platform Independent Model (PIM) and Platform Specific Model (PSM) models.

This new version of the SWR Modeling Conventions adds the following to the previous version of the document:

· Numbering of the different sections and subsections

· Description format used to describe the different concepts of the SWRadio models (Section 3)

· New section on use case modeling (Section 5)

The SWRadio group is a Domain Special Interest Group (DSIG) within the Object Management Group (OMG).

Information about the OMG can be found at the web-site:  www.omg.org

Information about the OMG SWRadio DSIG can be found at the web-site:  swradio.omg.org

1 Naming Conventions


1.1 General Rules

· Consistent naming must be used across the document

· Reviewers comments and modeling decisions for those elements should be associated with a file that explains the relational behind those decisions

· Reviewers will ensure consistency across the PIM

· Level of details (Diagram content)


Exceptions, data types, interfaces, ...

1.2 Class names

· 
Starts with an uppercase letter

· 
Every word that composes the name starts with an uppercase letter

· 
Words are run together (e.g., DomainManager)

1.3 Methods and attributes

· 
Starts with a lowercase letter

· 
Every word that composes the name starts with an uppercase letter (except the first one)

· 
Words are run together (e.g., getApplications) 

1.4 Associations

· 
Starts with an uppercase letter

· 
Every word that composes the name starts with an uppercase letter

· 
The name of an association should not be a concatenation of the names of the messages that the classes can exchange. So an association name like "registers itself, devices, and services to" is not a proper association name. 

1.5 Association Role 

The connection of two classifier roles within a collaboration.

1.6 Association Role Names

· 
Starts with a lowercase letter

· 
Every word that composes the name starts with an uppercase letter (except the first one) 

· 
Words are run together

· 
Role Name with Interface Specifier

· 
Syntax – role name:interface name, (any classifier ….) – a specification of the behavior required of an associated class to satisfy the intent of the association

1.7 Packages

· 
When submitting a change for a package, the name of the package must be exactly the same than the one defined in the current PIM model

· 
New packages can only be introduced as sub-packages of the packages currently defined. No new packages at the top level. 

1.8 Package Names

· 
Each word that composes a package name must start with an uppercase letter

· 
Words in package names must be separated by a space

1.9 File Names

· 
The name of a ".cat" file associated with a controlled packages must be the same as the name of the package it corresponds to, but the space must be eliminated (e.g., the file "CFControl.cat" is associated with the package "CF Control").

Modeling Conventions

1.10 Graphics in the drawings:

· 
Use black lines and white fill for all parts of the model; with the following exceptions.


-
Use red lines for comments and errors.

1.11 Association (vs. aggregation)

· 
Should be used to express logical relationship between classes at the specification level

· 
An association defined at the specification level will need to be refined (e.g. using an object reference, an interface, or a protocol) at the implementation level 

1.12 Aggregation

Two Types of Aggregation

· 
Aggregate (by reference in Rational Rose)

A special form of association that specifies a whole-part relationship between the aggregate (whole) and a component part. The same part instance can be aggregated with multiple different aggregates. The parts lifetime is not tied to the aggregate (whole). 

· 
Composite (by value in Rational Rose)

A special type of aggregation where there exist a life-dependency relationship between the whole and its parts. Composition is a form of aggregation association with a strong ownership and coincident lifetime of the parts by the whole. The part instance is included in at most one composite at a time, and the composite object is responsible for the creation and destruction of the parts.

1.13 Relationship between a Class and an Interface

· 
Should use a "Realize" relationship and not a "Generalization" relationship

1.14 Relationships for Interface

· Generalization to another interface

· Dependency to Classifiers

1.15 Relationship between a Class or Interface to an Exception or a Type (or Data Type)

· 
Should use a "Dependency" relationship

· 
If the definition of that Exception or Type is in that class then it should be a containment relationship (e.g., nested type in Rational Rose) (*** We have to be careful here not to confuse cases where containment is used to illustrate that the container contains an instance of the contained, and the case where the container contains the definition of the contained ***)

1.16 Navigable associations 

Navigable associations must be used only when:

· 
The association is explicitly unidirectional, i.e. when we want to restrict the association to be exclusively unidirectional

· 
The use of navigability increases the overall understandability of the diagram

· 
It should not be used in cases where the association could potentially be implemented in a bi-directional manner. We have to be conscious of the fact that specifying navigability restrict  future implementations.  

1.17 Methods and Attributes

Methods and attributes should be explicit in class diagrams when:

· 
The class diagram shows inheritance relationships

· 
Showing methods and attributes increases the overall understandability of the diagram

1.18 Get and Set Methods

· Use "get" and "set" operations in Interfaces and "attributes" in the Class definitions

Usage of Stereotypes

· 
Stereotype names start with an lowercase letter and are placed between guillemets (e.g. <<interface>>, <<refine>>)

· 
In the drawings throughout the model, display each Stereotype as a label instead of as an icon representation.

· 
Current stereotypes:



abstract – even though italize word indicates Abstract. Use both to make it clear.



interface – A list of operations supported by software or hardware. An interface is a cohesive of set of operations. An interface is a behavioral definition but not its structure, implementation, attributes or state. Used when two classifiers have the same set of operations but different behavior requirements. Also used to indicate a subset of the functionality required by a client who is associated with a classifier.



exception – to define an Exception Classifier for operation usage. An exception can return variables.  In Rational Rose depict the variables as attributes.



enumeration – an Enumeration Classifier with a list of enumerated values.  In Rational Rose depict the enumerated values as attributes.

1.19 Classifier Role



· Classifier role – is the description of an object that plays a particular part in the interaction, as distinguished from objects of the same class. A classifier restricted to specific usage in a collaboration. The name for a classifier  role is noted “/ClassifierRoleName:ClassifierName”.  Can be used to specify the definition of a classifier role in association.

1.20 Data Types


Data types are used to indicate a basic primitive type that is used to for up other types

· Current UML data types include



Integer



String



Char



Boolean

· 
Others like “Octet” will be introduced in the “SWR Meta-Concepts” package.



1.21 Object

· Object is used to indicate any object reference 

1.22 Type

· Type – are types built upon other types (e.g., Data Type or Class). Example type is an association of elements.

· Any other suggestion will be considered, and if approved will be integrated in the “SWR Meta-Concepts” package.

1.23 Visibility

· 
Visibility should not appear in the class diagrams of "Element Definitions" packages for classes that are defined in the parent package. For example in the class diagrams contained in the Base Application Element Definitions package visibility should not appear for classes defined in the Base Application package, e.g. Resource, PortSupplier, etc. The assumption should be that if visibility does not appear, then it means that the class is defined in the parent package.

1.24 Comments

· 
We should use "comment boxes" to make explicit at the diagram level important information concerning the diagram



Rose comment box (we should define a standard color scheme for the different types of comment?)

· 
We must not overload diagrams with comment boxes

· 
Main documentation must be provided in the standard specification of the model elements (or attached Word file)

1.25 Integration Problems

· 
Make sure that you use the same names than the ones used in the current version of the model.

· 
Modifications must ALWAYS be made to the latest version. If proposed modifications are not in synch with the latest version, modifications must be submitted individually and not as a complete replacement package. 

· 
Always evaluate the impact of modifications on other packages before submitting modifications. Modifications must be submitted with the list of model elements (packages, diagrams, classes, etc.) that are impacted by the change.

1.26 Positioning in Diagrams

· 
Positioning of model elements should be consistent across the PIM

2 Concept Description Format

ClassName

Description

Attributes

No additional attributes. OR
	· attibute1: AttributeClass
	Description of the attribute.

	· attibute2: AttributeClass
	Description of the attribute.


Associations

No additional associations. OR
	· role1 (cardinality): Classifier associated with the role

	Description of the role.

	· role2 (cardinality): Classifier associated with the role

	Description of the role.


Operations

No additional operations. OR
	· operation1 (list of parameters): returned type

	Description of the operation.

	· operation2 (list of parameters): returned type

	Description of the operation.


Constraints

No additional constraints

Semantics

To be provided

3 Types of Diagrams



In the definition of the UML Platform Independent Model we use the different types of diagrams defined below. 


In general, the specification of the relationships associated with one class is split in two different diagrams: a Construction Dependencies diagram and a System Relationships diagram. These two types of diagrams are described below. However, in cases where a class has a small number of relationships, a single diagram, simply called Relationships diagram, can be drawn for that class.


A Type Definition diagram is used to depict the definition of a data type classifier.


When appropriate, an Overview diagram is introduced in a package to illustrate the main relationships that exist between the key elements of this package and also to illustrate the relationships between elements of the package and key elements of other packages. This type of diagram should be viewed as the diagram that a reader would see when double-clicking on a package icon, i.e. the ‘main’ diagram of a package. 


Pattern diagram are introduced to specify . These patterns are essentially defined in terms of interfaces and roles, and associations between them. 

3.1 

Construction Dependencies 

The purpose of “Construction Dependencies” diagrams is to specify the relationships between a focus class (e.g. DomainManager) and: 

· superclasses it specializes (specified using “generalize” relationships)

· interfaces it realizes (specified using “realize” relationships) 

· other classes it contains ((specified using “aggregation” or ”composition” relationships)

· data classes and exceptions it depends on (specified using “dependency” relationships) 

· underlying core framework services it requires (specified using different types of associations depending on the type of relationships)

Must only contain the following types of relationships: generalize, realizes, dependency, and associations with services


For example, see CF Control::Domain Management Services::DomainManager Construction Dependencies diagram

3.2 System Relationships 

(e.g. DomainManager System Relationships)

The purpose of “system Relationships” diagrams is to specify the association relationships between a focus class (e.g. DomainManager) and the other system classes it interact with


For example, see CF Control::Domain Management Services::DomainManager System Relationships diagram

3.3 Relationships

In cases where a class has a limited number of relationships, then, for sake of conciseness, a single diagram may be drawn for that class. This type of diagram is then simply called “relationships” diagram. This type of diagram can specify any type of relationships (i.e. realize, generalize, composition, aggregation, association, etc.

3.4 Type Definition 

The purpose of “Type Definition” diagrams is to specify the association relationships between a focus type (e.g. DomainManager) and the other types used in its definition.

For examples, see Domain Profile::Embedded Component Deployment Specification diagrams: Implementation Definition, Code Definition, etc.

3.5 Overview

An Overview diagram is introduced in a package to illustrate the main relationships that exist between the key elements of this package and also to illustrate the relationships between elements of the package and key elements of other packages. This type of diagram should be viewed as the diagram that a reader would see when double-clicking on a package icon, i.e. the ‘main’ diagram of a package.

For example, see Device Services:: Device Services Overview diagram

3.6 Pattern

Diagrams defining common patterns used in the PIM, such as the patterns defined in Event Services, must be defined in Pattern diagrams. 

If necessary, the set of diagrams and classifiers associated with a patterns description can be grouped and places in a separate sub-package. 


For example, see Event Services::EventChannel Patterns diagram

4 Use Cases

In the SWRadio PIM context, the use case model is composed of a use case diagram and a set of individual use case description. In the UML model, the use case model is defined in the use case view.

In this section, we define the conventions for use case diagram (section 7.1), use case relationships (section 7.2), individual use case description (section 7.2), and use case packages (section 7.3). We also provide as an example the use case model that is currently developed in the D&C submission group. This model, while still incomplete (e.g. there is no use case packages defined yet), provides a concrete example that uses the use case modeling conventions described here.

4.1 Use Case diagram

To be provided.

4.2 Use Case Relationships

In use case diagrams the following relationships are used with the associated semantics.

· Uses: the stereotype <<uses>> is used to indicate a relationship between two use cases where the first (origin end of the relationship) contains the second (origin end of the relationship).

· Other use case relationships will be added to this list 

4.3 Individual Use Case Description 

· 
The description of individual use cases contains the following information:

· a unique identifier

· a brief textual description of the overall objective of the scenario

· the set of external actors that participate in the scenario

· a set of related scenarios (or use cases)

· a set of possible triggering events 

· a pre-condition that must be satisfied in order to enable the execution of the scenario

· a sequence of steps

· a set of possible resulting events 

· a post-condition that must evaluate to true after the execution of the scenario

· a set of alternative scenarios (optional but important!)

· a set of nonfunctional requirements that apply to the scenario (optional)

· a comment section that may be used by designers as a free format text window to specify different issues related to the scenario

· 
An example of a use case description is given below.
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Use Case Package

A Use Case package should be used to group the set of use cases that relates to a specific aspect of the system.

4.5 Use Case Model Example

This section describes the current use case model of the D&C specification. This model is composed of a UML use case diagram and a set of individual use case descriptions. 

The use case model is still work in progress. Other use cases and associated use case description will be added. Moreover, a description of the different actors will also be added to the model.
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	5 Use Case Identifier: CBApplicationDeployment
	Traceability

	Description: This use case is a high level description of component-based application deployment
	

	External Actors: User, target environment
	

	Related Use Cases: 
	

	Precondition: Component packages exist and there is a reference available to the user, target environment description is available, target environment is running
Triggering event: User trigger the deployment of a component-based application
	

	1. User trigger the deployment of an application

2. ComponentInstallation UC 

3. DeploymentPlanning UC

4. DeploymentPreparation UC
5. ApplicationLaunching UC
	

	Resulting event: Undefined
Postcondition: The component-based application is running
	

	Alternatives: 
	

	Nonfunctional requirements: 
	

	Comments: 
	


	6 Use Case Identifier: PackageInstallation
	Traceability

	Description: This use case is a description of the steps required to bring component software packages under user control
	

	External Actors: User
	

	Related Use Cases: 
	

	Precondition: Component packages exist and there is a reference available to the user, User has a reference to the repository where s/he wants the packages to be installed
Triggering event: User requests installation
	

	1. User requests installation

2. Copy the packages into the repository

3. Authentication (Optional)
4.  Open the package (unzip, error check, decompress, decrypt, virus check, …)
5.  Content specific validation (at this point the package content is in the repository)
6.  CreateInstallationConfiguration UC (at this point a package configuration exists in the repository) (Optional)
	

	Resulting event: Undefined
Postcondition: The package content and package configuration (virtually) exists in the repository
	

	Alternatives: 
	

	Nonfunctional requirements: 
	

	Comments: 

· The role of the user is to control the installation of the software component packages

· This use case does not resolve dependencies yet (will come later). 
	


	7 Use Case Identifier: CreateInstallationConfiguration
	Traceability

	Description: This use case describes the step for the creation of a configuration of an installed package (in the repository).
	

	External Actors: User
	

	Related Use Cases: 
	

	Precondition: Package content is in the repository
Triggering event: User requests the creation of a new configuration
	

	1. User requests the creation of a new configuration

2. Select the requested package

3. Get configuration properties and default values from the package

4. Get configuration property values from user (overriding default values)
5. Get system deployment property values from user (e.g. those that are not defined by the package, but by the rest of the deployment process)
6. Get a package configuration label from User 

7. Store configuration in repository
	

	Resulting event: 
Postcondition: A new package configuration exists in the repository
	

	Alternatives: 
	

	Nonfunctional requirements: 
	

	Comments: 
	


	8 Use Case Identifier: DeploymentPlanning
	Traceability

	Description: This use case describes the steps to make decisions necessary for the component deployment, which are selections of concrete component implementations and deciding on which nodes these implementations will run.
	

	External Actors: User (optional)
	

	Related Use Cases: 
	

	Precondition: Package content is available and target information is available
Triggering event: User requests planning
	

	1. User request planning for a specific component package or component label
2. Obtain static target information

3. Obtain dynamic target information

4. Obtain repository search list
5. Determine a component implementation based on available artifacts, nodes, and resources (also based on a user search policy)

6.  Create a deployment plan based on the choice of the step 5. This deployment plan defines the set of artifacts, the nodes on which they must be deployed, the component port connectivity, component configuration properties, …

7.  
	

	Resulting event: 
Postcondition: A deployment plan has been created. All deployment requirements must be satisfied.
	

	Alternatives: 
	

	Nonfunctional requirements: 
	

	Comments:

· Steps 2, 3, and 4 could be done in any order and muliplicity

· This can be partially or completely automated, in which case the user might not be involved

· Target information contains static information and optionally dynamic information

· Static information is known at the Domain level, while the dynamic information is known at the Node level
· Add a comment concerning step 5.

· Persistence of deployment plan is to be determined.

· If resources are not reserved in this use case, then there are potential race conditions.


	


9 Scenario Modeling

In the SWRadio PIM, scenarios are primarily described using UML sequence diagrams. A scenario is viewed as a realization of a use case. Scenarios are defined in the logical view of the UML model.

This section is to be completed.

10 PIM Documentation

· Reviewers will ensure consistency across the PIM

1. For a sequence/array definition just use a textual description such as, unbounded (zero to many) sequence of “Classifier Name”. A Class Diagram could also be inserted to supplement the text.

2. For a structure or Exception definition – add a statement at the end that list of the attributes of the structure, such as, The “Classifier Name” structure/exception contains the following set of attributes:

Attribute Name1 : Classifier Name

Or a UML class can be inserted instead of listing the attributes.

3. For operation signature syntax use the following format

Operation name ( parameter, …): Classifier Name raises (  Exception Name,..) {property string}

Where parameter is “Direction Parameter Name: Classifier Name = default value”

Where Direction is in, out , or inout

Use “void” as the return type when no return type is specified

Operation Property String – concurrency characteristics can be stated

11 PIM to CORBA PSM Mapping

CORBA PSM must be consistent and compliant with the CORBA UML profile

The mapping must satisfy the following relationships:

1. Map UML interfaces to CORBAInterface stereotypes. In Rational Rose this would be done as an Interface.

2. Map UML enumerations to CORBAEnum stereotypes

3. Map UML exceptions to CORBAException stereotypes

4. Map UML sequence types to CORBASequence stereotypes. In Rational Rose this would be done as a CORBATypedef.

5. Map UML Classifiers with attributes but with no operations to a CORBAStruct stereotypes

6. Map UML class that realizes interface(s) as a CORBAInterface, optional.  If an all-encompassing interface is needed then a CORBAInterface should be created.

7. Map UML packages to one or more CORBA modules.

8. Convert operation and attribute names to COBRA naming conventions.  The PIM Classifier names should already be compliant.

9. Create CORBA Module names based upon OMG CORBA style guide.

Issues:


Components: 



How to represent relationships between components, between Application/ApplicationFactory and components, and between components and contained classes



Different types of components

12 Traceability

This section will discuss the traceability aspect of the PIM. In particular, it will discuss traceability between scenario models and use cases.

This section is to be completed.
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		Description: Describes the steps of a normal withdraw transaction

		



		External Actors: User, Central Bank System (CBS)

		



		Related Use Cases: 

		



		Precondition: ATM is idle

Triggering event: A user insert a valid bank card

		



		1. User enters a valid bank card.


2. ATM swallow the bank card and reads card information.


3. ATM initiates the transaction.


4. ATM asks the user to enter PIN. User enters PIN.


5. CBS validates PIN.


6. etc.

		



		Resulting event: ATM returns the bank card

Postcondition: ATM returns to its idle state

		



		Alternatives:

- If the user enters three successive invalid PINs, then the transaction is refused and the card is kept.

- If the user account balance is insufficient, then the transaction is refused.

- If the ATM does not have enough cash, then the transaction is refused.

		



		Nonfunctional requirements:

- A transaction must be completed in less than two minutes

- ATM can only handle one transaction at the time.

		



		Comments: 

- A transaction can be cancelled at any time before the transaction is sent to the CBS.

		






