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User Requirements Notation (URN)User Requirements Notation (URN)

• The first standardization effort * which 
explicitly addresses both:p y

* International Telecommunication Union: ITU‐T Z.150 series 4



Use Case Map NotationUse Case Map Notation
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jUCMNav URN EditorjUCMNav – URN Editor
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Scenario Traversal MechanismScenario Traversal Mechanism

• Provides operational semantics for UCMs based 
on an execution environment. 

• Given an initial context (scenario definition), the 
mechanism determines which paths will be 
followed until no progress is possible. 

• Applications:pp
– Model understanding and scenario visualization
– Model analysisy
– Test goal generation
– MDA‐like transformations 
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GoalsGoals
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New Traversal SemanticsNew Traversal Semantics
• Metamodel enhancements solve many previous y p
limitations (new data types and scenario re‐use)
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Execution Environment OverviewExecution Environment Overview
Default Scenario Traversal Data Structure

OutputUsed Internally
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Traversal Visit
•Path Node To Visit
•Incoming Node Connection 
T dPl i Bi di

Traversal Result
•Internal Hit Count (for infinite loops)
•External Hit Count (for visualization)

URN Specification
•Use Case Maps
•Variable Definitions

Scenario Definition
•Start / End Points
•Variable Initializations

/ d

Object Legend

•Traversed Plug‐in Bindings
•Thread ID (EObject is any EMF object)

•Enumerations
•[…]

•Pre/post conditions
•Included scenarios
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Example UCMModel with ScenariosExample UCM Model with Scenarios

O d T P tOrderToProcess=true;
ProductShipped=false;

IsProductAvailable
!IsProductAvailable
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Example UCMModel with ScenariosExample UCM Model with Scenarios
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Example UCMModel with ScenariosExample UCM Model with Scenarios
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Architecture and Algorithm HighlightsArchitecture and Algorithm Highlights

Goal: Generate a MSC representing a UCM scenarioGoal: Generate a MSC representing a UCM scenario 
execution trace. 

1 Flatten UCM during 2. Make model  3 Export MSC as XML1. Flatten UCM during 
scenario execution well‐nested

3. Export MSC as XML 
scenario

Note: The UCM flattening algorithm is implemented 
as a listener to the scenario traversal algorithm toas a listener to the scenario traversal algorithm, to 
avoid repeating UCMNav’s maintainability issues. 
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Message Sequence Charts (MSCs)Message Sequence Charts (MSCs)

(MSC generated from the previous example viewed in MSC Viewer)
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1 UCM Flattening1. UCM Flattening
Listen to events and build an equivalent, flat UCM. 

Even used alone, this feature is a great debugging/analysis tool. 
18



2 Make UCMWell Nested2. Make UCM Well‐Nested
As we cannot export arbitrary graph (UCMS) to a linear representation 

( ) f i dd d(MSC), a few concurrency constraints are added. 

Re‐uses jUCMNav’s UCM manipulation commands (improved maintainability)
19



3 Message Synthesis and XML Export3. Message Synthesis and XML Export
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• Simple representation of MSCs
• New EMF‐based input layer 

• Simple message synthesis algorithms - type : EventType

1
-sequence

1
2..*1 2..*

-children

1
-parent

Simple message synthesis algorithms

• The MSC Viewer can read files generated by UCMNav as well as 
textual MSCs described using the Z.120 format
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Message Sequence Charts (MSCs)Message Sequence Charts (MSCs)

(MSC generated from the previous example viewed in MSC Viewer)
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Semantic VariationsSemantic Variations
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Workflow Pattern LimitationsWorkflow Pattern Limitations
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Goals Attained Problems SolvedGoals Attained, Problems Solved
• Improved tool support for UCM analysis and transformation

Th i i l UCMN i l t ti f thi h i• The original UCMNav implementation of this mechanism 
suffers from many limitations.
– Non‐standard syntax 
– The only data type allowed is Boolean 
– Scenario definitions are not reusable 

The same start points cannot be triggered multiple times– The same start points cannot be triggered multiple times 
– Rigid traversal, no semantic variations, intolerant to errors
– Only one scenario can be run at a time 
– Dependency on external tools for MSC generation (e.g., 

UCMExporter) and visualization (e.g., Telelogic Tau), hence 
hindering usability

– Difficult to debug and maintain 
• strong coupling with MSC Export and trace linearization
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ContributionsContributions

G tl i d UCM l i t li• Greatly improved UCM analysis tooling
• New functionality, greater expressiveness
• More reliable maintainable and sable• More reliable, maintainable, and usable. 

• De‐coupled MSC export functionality
• Integrated with MSC Viewer• Integrated with MSC Viewer
• More reliable, maintainable, and usable. 

• Identified semantic variations and relationships• Identified semantic variations and relationships 
to workflow limitations

• Additional related work presented in thesis• Additional related work presented in thesis
• http://www.jasonkealey.com/thesis
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Future WorkFuture Work

• Tool support for variations / parameterization

• Syntactical and semantic enhancements relatedSyntactical and semantic enhancements related 
to the workflow notation

A i d U N• Aspect‐oriented URN

• Reinforce URN’s integrated support of goals (via g pp g (
GRL) and scenarios (via UCM) in one model
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GRL Strategy & UCM Scenario IntegrationGRL Strategy & UCM Scenario Integration
GRL Strategy 1 GRL Strategy 2

Th G l O i t d R i t L h• The Goal‐Oriented Requirement Language has 
GRL Strategies which are akin to UCM scenarios
• Initial goal satisfaction is defined and propagated to 
the other goals in the graph. g g p

• Visual indications using color and satisfaction levels
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GRL Strategy & UCM Scenario IntegrationGRL Strategy & UCM Scenario Integration
GRL Strategy 1

Satisfaction = 0

1) GRL Strategy influences

Satisfaction = 25

1) GRL Strategy influences 
UCM scenario traversal

2) UCM scenario traversal 
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influences GRL goal satisfaction 
(see Goal B)
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