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Advantages of 
using Formal 
Models

Risk Reduction

Precision and Assurance
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Early Fault Detection
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Disadvantages 
of using Formal 
Models

Complexity and Expertise

Interpretation of Results
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Scalability
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SBMF 2024

Hidden Formal Methods
Integrates formal verification into “intuitive” [modelling] languages (e.g: UML).

Shields users from the complexity of formal notations and tools.

Ensures robust verification.

Enables the possibility of traceability by mapping 
counterexamples back to diagrams.
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State Machine Diagram
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Deadlock and NonDeterminsm
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Overview of the approach
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UML CSP

FDR

Translation

VerificationTraceability

JAVA

EVANESCO
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Why CSP?
Expressiveness of the language

Compositional Operators

Mature model checker (FDR)

Established refinement theory
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A glimpse of CSP 
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NAT = {0..MAX}

MAX = 5

channel put, get: NAT

Buffer(b) = ( length(b) < MAX & put?x -> Buffer(bˆ[x]) )

[] 

( length(b) > 0 & get!(hd b) -> Buffer(tail(b)))

Producer = put!1 -> Producer

Consumer = get?x -> Consumer

System = (Buffer(<>) [|{|put,get|}|] (Producer ||| Consumer))

Interleaving

Synchronized Parallelism

P
R
O
C
E
S
S
E
S

Channel declaration

Types and Values

External
Choice
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Research Project

Define a formal semantic framework for UML state 
machines, translating them into CSP for automated 
verification.

Main Contributions:
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State Machine Diagram Semantics
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Parser - StartSync Controller

SBMF 2024

Page 12



Parser - Memory
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Parser - Internal Actions
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Parser - Simple State
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Parser - Composite State
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Tool Support
SBMF 2024
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Architecture
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Counter Example
SBMF 2024
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Demonstration
SBMF 2024
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Internal 
Actions

Börger et al.

Djaaboub et al.

Graics et al.

Miyazawa et al.

Composite 
State Memory

Automated 
Translation

Related Work
Hidden 

Verification
Traceability Formalism Purpose

Ng et. al

Zhang et al.

Our Work

ASM

LOTOS

Gamma

CSP

CSP

CSP#

CSP

Semantic 
definition

Automated 
translation

Reachability 
properties

Classical and 
User-defined 

properties

Safety and 
liveness 

properties

Deadlock and 
nondeterminism

Classical and 
User-defined 

properties
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Next Steps
Extend the Framework

Explore Complex Systems

Enhance the framework to support additional 
UML diagram types and improve scalability for 
verification processes.

Investigate verification methods for larger, more 
complex systems to broaden the framework’s 
applicability.

Integrate state machines with other diagrams
Consider broader and realistic scenarios where 
behaviour is described using a combination of 
several diagrams.

SBMF 2024
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Questions?
Thank You!

Contact: 
diego.pires@ufrpe.br
lucas.albertins@ufrpe.br
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