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Context

Popular UML Diagrams

SBMF 2024

Activity Diagram and State Machine Diagram 
integrated

Common pattern used in industry
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TMT - OpenMBEESBMF 2024
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RESEARCH 

PROJECTDevelop a framework to automatically verify deadlock and 
nondeterminism in integrated UML state machine and activity 
diagrams.
Contributions:
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FORMALAN

D
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INFORMAL
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OVERVIEW OF THE 

APPROACH

UML CSP

FDR

Translation

VerificationTraceability

JAVA
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DEADLOCKAN

D
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NONDETERMINI

SM
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ACTIVITYAN

D
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STATE MACHINE
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ACTIVITY DIAGRAMS 

SEMANTICS

Lima, L., Tavares, A., Nogueira, S., A framework for verifying deadlock and nondeterminism in UML activity diagrams 
based on CSP, Science of Computer Programming, Volume 197, 2020, 102497, ISSN 0167-6423

https://www.sciencedirect.com/science/article/pii/S0167642320301064
https://www.sciencedirect.com/science/article/pii/S0167642320301064


ACTIVITY DIAGRAMS 

SEMANTICS
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Lima, L., Tavares, A., Nogueira, S., A framework for verifying deadlock and nondeterminism in UML activity diagrams 
based on CSP, Science of Computer Programming, Volume 197, 2020, 102497, ISSN 0167-6423

https://www.sciencedirect.com/science/article/pii/S0167642320301064
https://www.sciencedirect.com/science/article/pii/S0167642320301064


STATE MACHINE 

DIAGRAMS

SEMANTICS
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HOW

TO INTEGRATE @ UML 

level
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SEMANTIC RELATION
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PARSER

INTEGRATION
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TOOL SUPPORT
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ARCHITECTURE
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COUNTER

EXAMPLE
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DEMONSTRATIO

N
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Verify 
Activity

Abdelhalim et 
al.

Elmansouri et al.

Horvath et al.

Kohlmeyer et al.

Verify State 
Machines Intergration Traceability

Related Work

Formalism Purpose

Lima  et. al

Miyazawa et al.

Our Work

CSP

CSP

Gamma

ASM

CSP

CSP

Deadlock

Property 
Verification

Reachability 
properties

Deadlock and 
nondeterminismCSP

Property 
Verification

Deadlock and 
nondeterminism

Deadlock
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Next Steps

SBMF 2024

Bidirectional Diagram Integration

Scalability Analysis

Expand Model Element Support
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THANK YOU
QUESTIONS?
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Contact: 
diego.pires@ufrpe.br
lucas.albertins@ufrpe.br
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