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1 Introduction 
1.1 Scope 
UsecasePro is a plug-in for the eclipse-based UML and SysML modelling tool Papyrus [Papyrus]. It provides an 
extension that introduces a UI and editor to support the authoring and management of a model-based description to use 
case specifications within development environment of Papyrus [UCS4SysML].  

Papyrus is an open source project that provides an integrated environment for editing UML and SysML models. It 
implements the OMG standards UML 2.5 and SysML 1.4 and supports (GMF based) graphical editors for UML and 
SysML diagrams [Papyrus]. The eclipse-based platform of Papyrus enables extensions to be made in order to support just 
about any client application.  

Figure 1.1 illustrates the development environment provided by Papyrus in which the editor and UI contributed by 
UsecasePro are provided. 

 
Figure 1.1 – Papyrus UML/SysML modelling tool for Eclipse [Papyrus]. 

1.2 Documents References 
The following normative documents contain provisions, which through reference in this text, constitute provisions of this 
specification. Subsequent amendments to, or revisions of, any of these publications do not apply. 

•  [UCS4SysML] UCS4SysML, Version 1.0 (HW-MACS-TR-0113) 

• [Papyrus] Papyrus UML/SysML modelling tool, Version 3.0 (https://www.eclipse.org/papyrus/) 

• [UML] Unified Modelling Language, Version 2.5 (http://www.omg.org/spec/UML/2.5/) 

• [SysML] Systems Modelling Language, Version 1.4 (http://www.omg.org/spec/SysML/1.4/) 
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2 UI for Papyrus 
1.3 UI Menu 
The UsecasePro plugin introduces a UI menu ‘UsecasePro’ for Papyrus. This menu provides three functionalities: 

• Apply UCS4SysML Profile 

• Create Use Case Specification 

• Open in UseCaseSpecification Editor 

 
Figure 2.1 – UsecasePro UI menu for Papyrus. 

1.3.1 Apply UCS4SysML Profile 
The menu command ‘Apply UCS4SysML Profile’ supports the application of the UCS4SysML profile. The profile is 
automatically applied to the root model element.  

 
Figure 2.2 – Papyrus properties view for profiles on root model element. 

1.3.2 Create UseCaseSpecification 
The menu command ‘Create UseCaseSpecification’ supports the for the application of UseCaseSpecification stereotype 
on to a selected UseCase. A ‘Create UseCaseSpecification’ dialog requests an id and brief textual description for the use 
case specification to be created. The ‘Create’ button then automatically creates the UseCaseSpecification and provides an 
option to Open it is the UseCaseSpecification Editor. 
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->  
Figure 2.3 – Dialogs to support creation of use case specification. 

1.3.3 Open UseCaseSpecification Editor 
The menu command ‘Open UseCaseSpecification’ enables the content of a UseCaseSpecification of a selected UseCase 
to be viewed in UseCaseSpecification Editor. The unique tab is created for the UseCaseSpecification Editor, as seen in . 
This ensures that the same tab is opened for the relevant use case. 

 
Figure 2.4 – UseCaseSpecification editor tab for PowerOn. 
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2 Use Case Specification Editor 
2.1 Editor 
The UseCaseSpecification Editor is broken into five sections: 

• Header: provides the basic details of the use case specification, id, the use case it specifies, the context of the 
use case, a brief description, and requirements refined by the use case. 

• Participants: provides the participants associated to the use case, its characterisation (Problem Frames) and 
value properties. 

• Contract: provides a collection of constraints (pre-conditions, post-conditions and invariants) for the use case. 

• Flows: provides a collection of flows (basic and alternate flows) for the use cases. 

• Scenarios: provides a collection of scenarios (derived from the flows) for the use cases. 

• Test Cases: provides a collection of test cases (derived from Event-B) for the use cases. 

2.1.1 Header 
Figure 2.1 describes the header for the UseCaseSpecification editor. It is broken down into five sections: 

1. The ‘Id’ field enables the I. This ID is used to auto label all the IDs for the constraints and flows in the use case 
specification. 

2. The ‘Specify’ field states the UseCase specified by the UseCaseSpecification. This field cannot be edited as 
specify is a derived value in the UseCaseSpecification. 

3. The ‘Context’ field states the Block that represents the context for the use case specification. This field cannot 
be edited as context is a derived value in the UseCaseSpecification. 

4. The ‘Description’ field allows for a brief textual description of the intent of the use case. 

5. The ‘Refines’ provides a drop-down list of all the requirements refined by the use case. Refines is a derived 
property in the UseCaseSpecification. The UCS4SyML profile helps to automatically populate the list of 
requirements. 

 
Figure 2.1 – UseCaseSpecification Editor - Header. 
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2.1.2 Participants  
Figure 2.2 describes the ‘Participants’ tab for the UseCaseSpecification editor. It is broken into five sections: 

1. The ‘Participants’ field provides a drop-down list of all participants associated (i.e. actors associated to the use 
case that have been allocated to participants) to the use case specification. The selection of a participant  

2. The ‘Characterisation’ field provides a selection of the characterisation that can be applied on the type of the 
participant. For example, the selection of a characterisation ‘Causal’ for the participant ‘Power_Source’ 
automatically applies the Causal stereotype to its type ‘Power Source’. This application of the stereotype can be 
viewed in the. 

3. The ‘Kind’ column provides the name and type of the value property owned by a selected participant. 

4. The ‘isReadOnly’ column provides the attribute value of isReadOnly for the value property. A drop-down list is 
provided enabling the user to select either ‘true’ or ‘false’. 

5. The ‘Default Value’ column provides the default value for the value property of the participant. If the type of 
the value property is and Enumeration or Boolean, a drop-down list is provided to enable a selection. If the type 
is an integer a text field is provided. 

 
Figure 2.2 – UseCaseSpecification Editor – Participants. 

2.1.3 Contract 
Figure 2.3 describes the ‘Contract’ tab for the UseCaseSpecification Editor. It is described in four sections: 

1. The ‘Add Constraints’ tool bar enables the creation of Pre-condition , Post-conditions  and Invariants  to 
the use case specification. A UML constraint with the Invariant stereotype in the context of the use case is 
automatically shared as invariants for all use case specifications. 

2. The ‘Edit Constraints’ tool bar enables to delete a constraint , move up  or down  a constraint in the 
constraint list shown in the table. 

3. The ‘Constraint Tools’ tool bar provides functionalities for: (1)  validation of the constraints in the use case 
specification (checks OCL); (2)  translation of OCL to informal text; and (3)  generation of pre- and post-
conditions to ensure consistency between process variables (represented by value properties). 

4. The contract table shows a list of constraint (pre-, post-conditions and invariants) of the use case specification. 
The table provides: (1) a column to specify the kind of constraint; (2) an editable column for Id of the constraint; 
(3) an editable OCL specification column; and (4) an informal description of the constraint. 

1
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Figure 2.3 – UseCaseSpecification Editor - Contract. 

2.1.4 Flows 
Figure 2.4 describes the ‘Flows’ tab for the UseCaseSpecification Editor. It is described in eight sections: 

1. The ‘Steps’ tool bar enables the creation of Acton Step , Interaction Step  , Extension Step   and Includes 
Step  to the basic flow, alternate flow (if alternate flow selected) or branch (if branch selected) of the use case 
specification. The creation of each step opens a Dialog to help create the step. 

2. The ‘Branch’ tool bar enables the creation of condition (if, else if, else and while) branch  and parallel branch
 in the basic flow of the use case specification. 

3. The ‘Deviations’ tool bar enables the creation of alternate flows  and the generation of accident flows  from 
the basic flow of the use case specification. 

4. The ‘Requirement’ tool bar enables the assigned of a pattern (problem frames) and phase to a requirement  
that has been assigned to the Action or Interaction step of the use case specification. 

5. The ‘Edit’ tool bar enables a step in the flows of the use case specification to be edited  , deleted , move up 
, or move down  in the list of steps. 

6. The ‘Event-B’ tool bar enables the automatic generation of Event-B for the use case specification , open a log 
to view the elements generated , and automatically load failed proof obligation and assign them to relevant 
steps in the use case specification .  

7. The ‘View’ tool bar enables to toggle between three views: (1) a default informal view ; (2) a view showing 
characterisation for each step and the use of patterns in requirements ; and (3) a formal view showing the 
Event-B actions for each action step . 

8. The flows table provides a list of the basic flow, alternate flows and accident flows. The steps of each flow is 
listed and the table describes the kind of step, the label (id) of the step, description of the step and requirements 
associated to the step. 

1
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Figure 2.4 – UseCaseSpecification Editor - Flows. 

2.1.5 Scenarios 
Figure 2.5 describes the ‘Scenarios’ tab of the UseCaseSpecification editor. It is described in three sections: 

1.  ‘Scenarios’ provides a list of the scenarios for the use case. It describes the id and description of the scenario. 

2. The ‘Scenarios’ tool bar allows for the automatic generation of scenarios . The scenarios are derived from the 
flows of the use case specification. The tool bar also allows any scenario to be deleted . 

3. The ‘Interaction’ tool bar allows for the automatic generation of sequence diagrams (interaction) for each 
scenario . It also provides a log to view the interaction elements created from the scenario . 

 
Figure 2.5 – UseCaseSpecification Editor - Scenarios. 
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