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Grandfather, let’s tell, how
was in the old days…
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The old days

Functional/structural model

Faulty model instance

Fault (meta-)model s-a-x
derived from the technology
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Information infrastructures for grid

operation

[From EdF, Electricité de France]

Transmission

Operation

Centre

Distribution Operation CentreComplex infrastructures vs. traditional approaches:
• Complexity?
• Fault domain
• Description expressiveness?
• Infinite/continuous domains?
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The analysis context: the need for
mathematics

WHY and HOW to analyze

complex systems by mathematics?
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Fault model

Faults Automated generation

Good/faulty models
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Abstraction: qualitative modeling

• Formal methods have strict complexity limitations
– Efficient, but faithful abstractions are needed

• Qualitative abstraction:
– A few of qualitative values out of an enumerated data

type set

– No detailed data representation

– Drastic state space (analysis complexity) reduction

• Systematic methodology: predicate abstraction
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Example

Full model:
IF credit_requested < 2.000.000 THEN approval(director)

ELSE approval(board)

Qualitative model with control flow preservation:
IF minor_credit_requested THEN approval(director)

 ELSE approval(board)

Non-deterministic model:

CHOOSE (    approval (director),
 approval (board) )

Predicate abstraction: Only a single binary value- operation domains

Nondeterministic abstraction: Random choice, control flow saved

Full model: rich (continuous) data domain
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Qualitative abstraction-spatial

Reference

A
c

tu
a

l

Spatial

compressor

Reference

Actual

Good

Faulty

Error

values



1/19/07 10
Research Group

Fault Tolerant Systems IFIP WG10.4 Guadeloupe

Qualitative abstraction-spatial
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Qualitative error propagation model:
(bounded) model checking

 _

Error

predicate

s
a
 actual sequence

s
r
 reference sequence

s  qualitative error sequence

122, 256, 311….

122, 666, 312….

good, major, minor….
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Qualitative abstraction- temporal

Temporal

compressor

Syndrome

(e.g. most severe error, 

error attenuation)

May be LTL

Error sequence

Good
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Good
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Static, syndrome model:
Constraint Satisfaction Problem

(potentially extended by quantitative attributes)

CSP: Single/all/best

solutions
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Qualitative component models

• Dynamic: error propagation automaton
– Same description paradigm, as the original one

– Same set of states

• Static: error sensitivity combinations
– Input-output syndrome relations

• Common features
– Reduced domains for I/O

– Drastic complexity reduction
• False alarms possible

• No dangerous case is lost

– Automated derivation from the functional model
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Transformation: THE key factor
in all the

MDA, integration and V & V models !

HOW to model domain specific notions, mathematics and
transformations between them ?

Transformations

Model-to-model

Model-to-code 

Syntax

Semantics

Modeling 
paradigm 

e.g. statechart 

to Petri-net

Fusion

Transformation

resource allocation

fault modeling

metamodel driven

fault modeling

run-time

mathematical analysis

Transformations
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Graph transformation:
typed components + interconnections

:this

:caller

:Int

:Append

:Cell

:x

:this

:Cell

:x

:next

:control

:Append

:val

:control

Next

:Int

:Append

:Cell

:this

:Cell

:x

:next

:control

:val

Next

:this

:caller

:Int

:Append

:Cell

:x

:this

:Cell

:x

:next

:Append

:control

LHS+RHS (“reader”)

LHS, not RHS (“eraser”)

RHS, not LHS (“creator”)

NAC (“embargo”)
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VIATRA2
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Representative IST projects

• HIDENETS
Highly Dependable IP-based Networks and Services

dynamic configurations

• DESEREC
Dependability and Security by Enhanced Reconfigurability

design of fast reactions

• DECOS
Dependable Embedded Computer Systems

• SENSORIA
Global Computing

web services

• DIANA

Java in safety critical applications
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WP 4.1 Test Bench Design and Specification:

Workflow Based Integration
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Integration

Design objects

Standards

Tools

•Automotive, Generic

•ISO/IEC 61058

•Aerospace

•DO 160D, MIL-STD-461E

•Industrial Control

•EMC-89/336/EC

V&V tools

(e.g. SAL, FMEA)

Models developed in

different notations

(e.g. PIM, HSM, PSM,

SCADE)

Test bench concepts

X

X X

Transformation



DECOS Review, Brussels,

September 26 – 27, 2005

Slide 21

Transformation between different models/paradigms

Workflow integration server

Model

(standard format)

Analysis results

(aggregated)
transformation

User input

Analysis tool 1 Analysis tool 2
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Conclusion

Are intelligent methods confined
to academic thinking experiments ?
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Pssst..Your talk was so
attractive, that I got

sleepy


