
Individual Actions

Ä45 actions (36 concrete)

Äattributes/associations Ą static

Äinput/output pins Ą dynamic

III.   ParticipantsMotivation

ÄUML still missing formal semantics

Ädesire for executable UML models

Äñenable a chain of tools that support the 
construction, verification, translation, and 
execution of computationally complete 
executable model.

OMG,  Request for Proposal: Semantics of a Foundational 
Subset for Executable UML Models, ad/2005-04-02

Contributions

ÄTheoretical

Âcareful examination Ą inconsistencies, 

ambiguities, over - or under -specification in 
SM and UML spec

Âformal semantics for most UML actions

Âformal semantics for some UML activity 
constructs

ÄPractical

Âtextual notation for activity diagrams

Âinterpreter for UML actions/activities

Michelle L. Crane and  Juergen Dingel, Queenôs University
Bran Selic, Malina Software Corporation

Making UML Executable
Formalizing and Implementing UML Actions

OMG, UML Superstructure 2.1, 2006

Structural Foundations

Behavioral Base

Actions

Inter -Object Behavior Base Intra -Object Behavior Base

Activities State Machines Interactions

UML 3 -layer Semantic Architecture

Äñall behaviour in a modeled system is 
ultimately caused by actionsò

Äactions are ñfundamental units of behaviourò

Äcomparable to ñexecutable instructions in 
traditional programming languagesò

UML Actions

OMG, UML Superstructure 2.1, 2006

ÄUSE = UML-based Specification Environment 
(University of Bremen)

Äcombined with a *.use model, 
representing the System Model, we can use 
the *.cmd files to visualize:

Âglobal state machine representing the model

Äeach transition represents a step in the activity 

Ästate (data store, control store, event store) 
changes as the activity is executed

Visualizing Execution

http://www.cs.queensu.ca/~crane/documents/phdresearch.htm

Sample Mapping

ACTi Process

System Model

ÄUML 2 Semantics Project

Ämeant to represent the structural foundation, 
using math ïsets and relations

Äñuniverseò: all possible elements that could 
exist ïall values, all objects, all types, all 
operations, etc.

ÄUML Model is just a large state machine; each 
state is a snapshot of the current universe

Activity Diagram Linear Form

<InitialNode>
- > (CreateObjectAction classifier=Class_Car)
- > [result - Car - object]
- > (AddStructuralFeatureValueAction 

* add structuralFeature=year );

[ v2005 - value ]
- > (*add)
- > <ActivityFinal>.

ÄADLF inspired by Petri Net Linear Form (PNLF)

Ärepresent activity diagram in human-readable 
form

Äcollaboration with NIST and Griffith University

Execution & Analysis

ÄExecution

Ärandom, guided, multiple

Ädefault initial state vs. user -defined

Ädeep vs. shallow

ÄAnalysis

Ä(un)desirable nodes

Ämutual exclusivity/precedence btwn nodes

Äassertion checking

Äsanity check : flows, missing info, etc.

Ädeadlock/cycle detection

Ärepresents the execution of a computation

Äused to see actions in context

Äsequential/concurrent

Äfork/join, decision/merge

III.   ParticipantsActivities

standalone
pin notation


