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A way to restore models....
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Validation and Restoration of models
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Motivation Need Idempotent for Property

Guideline Example :

From the initial model, constructing a model by :
1) introduction of one policy,
2) user action.

InfoStore O

Server gl _______ _D addData(i:Info):File

Initial model
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Motivation

Guideline Example

CertificationAuthority gl

N7
Check O

checkCertificate (c:Certificate):Boolean

Server gl ———————
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_D addData(i:Info, c:Certificate):File

Need Idempotent for Property

All operations of all provided interfaces of the
secured component
have a Certificate parameter as input.
A CertificationAuthority component provides a
Check interface.
The secured component requires the Check

interface. _

InfoStore O

Motivation

Guideline Example

CertificationAuthority %I

w4
Check O

checkCertificate (c:Certificate):Boolean

Server @ -------
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_D addData(i:Info, c:Certificate):File

Need Idempotent for Property

All operations of all provided interfaces of the
secured component
have a Certificate parameter as input.
A CertificationAuthority component provides a
Check interface.
The secured component requires the Check
interface. 4 //

InfoStore O

deleteData(f:File):Boolean
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Motivation Need Idempotent for Property

Guideline Example [ Certif | user | certf

All operations of all provided interfaces of the
secured component
have a Certificate parameter as input.

CertificationAuthority gl A CertificateAuthority component provides a
cd Check interface.
The secured component requires the Check
$ interface.

Check o]

checkCertificate (c:Certificate):Boolean

T InfoStore O

Server gl _______ _D addData(i:Info,c:Certificate,c:Certificate):File
deleteData(f:File,c:Certificate):Boolean

checkC

11

@ SAFA 2010

Clémentine Nemo

Motivation Need Idempotent for Property

Guideline Example [ Certif | user | certf

All operations of all provided interfaces of the
secured component
have a Certificate parameter as input.
A CertificateAuthority component provides a

CertificationAuthority ;il Check interface.
The secured component requires the Check
: interface.
AV4 e’
Check O

checkCertificate (c:Certificate):Boolean
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S InfoStore O
g Server @ _______ _D addData(i:Info,c:Certificate):File

E deleteData(f:File,c:Certificate):Boolean
<

n

09/10/2010



@ SAFA 2010

Clémentine Nemo

Motivation Need Idempotent for Property

Existing Idempotent Strategies

1 Specifying language mode :
B Check-Before-Enforce [avT)
7 Number of applications [Lam]

" Factorizing same actions san

8 Avoiding duplicated elements by negative
rulesiven
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Motivation Need Idempotent for Property

Existing Idempotent Strategies

1 Specifying language mode :
B Check-Before-Enforce [avT]

Proposition
HFa
Transformation with
automatic idempotent application

8 Avoiding duplicated elements by negative
rulesmven
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* Motivation
* Need Idempotent for Property
¢ |dempotent Existing Strategies

e ldempotent Transformation by Construction (ITC)

Formalisation
e ITC Expression
¢ |TC Contextualisation
¢ |TC Application

¢ Conclusion
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Idempotent Transformation by Construction
Formalisation for a normal transformation
Transformation T = (MMmsource,mMtarget, EXpr, Stree)
T
MMsource | MMtarget Stree
Expr ooo
o
S
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b
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Idempotent Transformation by Construction

Formalisation for a normal transformation

Transformation T = (MMmsource,mMtarget, EXpr, Stree)

Binding o(tm)={(V>e)|V € Stree, € € m} T

MMsource | MMtarget Stree

o
Expr o m

elements
| 00 o ©
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Idempotent Transformation by Construction

Formalisation for a normal transformation

Transformation T = (MMmsource,mMtarget, EXpr, Stree)

Binding o(tm)={(V>e)|V € Stree, € € m} T
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Idempotent Transformation by Construction

Formalisation for a normal transformation

Transformation T = (MMmsource,mMtarget, EXpr, Stree)

Binding o(tm)={(V>e)|V € Stree, € € m} T
Application To (m) = m' MMsource | MMtarget Stree
o
Expr o m
Otem) elements
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Idempotent Transformation by Construction

Formalisation for a normal transformation

Transformation T = (MMmsource,mMtarget, EXpr, Sfree)

Binding o(tm)={(V>e)|V € Stree, € € M} -

Application To(m) = m’ mmsourﬁfiﬁﬂh‘lﬁt\l Stree
o
( Expr ) o m

U(""" elements
... with idempotent property

Idempotent Transformation by Construction elements
(IT) e00? o
o0 0 0

mmtarget
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Idempotent Transformation by Construction

Expr={( , Identification, Modification)
Selection=[elmtaryActionseiectionl...]

"s InfoStore O

Server gl - - ——- _D addData(i:Info):File S

All operations of all provided interfaces of the secured component
|TCcertif have a Certificate parameter as input.
A CertificateAuthority component provides a Check interface.
The secured component requires the Check interface.
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Idempotent Transformation by Construction

x Idcertifauth
x |dref

x |dint |dop |dparam
X|dreq x |dparam

"s InfoStore O

Server gl - - ——- _D addData(i:Info):File S

All operations of all provided interfaces of the secured component
|TCcertif have a Certificate parameter as input.
A CertificateAuthority component provides a Check interface.

Clémentine Nemo The secured component requires the Check interface.
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ITC Expression

Expr={( , Identification, Modification)

xCertificationAuthority %I x Idcertifauth
T x |dref
<R

_x Check O x Idint Idop Idparam
checkCertificate (c:Certificate):Boolean
x X|dreq x |dparam
4 InfoStore O
Server gl - R---- addData(i:Info, c:Certificate):File R

All operations of all provided interfaces of the secured component
|TCcertif have a Certificate parameter as input.
A CertificateAuthority component provides a Check interface.
The secured component requires the Check interface.
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ITC Contextualisation

* Idempotent elementary modification actionséié
Idempotent transformation

All operations of all provided interfaces of the secured component
|TCcert|f+ have a Certificate parameter as input.
The secured component provides a Getter interface.

* Application {_T> Context identifier

e getUniqueContextld(Tr, Binding)
* Updating context at the modification
* Considering at the selection

Clémentine Nemo
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ITC Application
Processus of ITC Application :
Partial | Conflicts A Final
Evaluation Detection Evaluation
* Input : - *Output:
* Transformation * Model
* Binding |
* \Identifier of the context
* Model
o
2
b
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ITC Application
Processus of ITC Application :
Partial | Conflicts A Final
Evaluation @ Detection Evaluation

e Partial Evaluation :

* Compute set of subtitutions for Selection actions (S1)
* Reduce S1 accordingly with the context (S2)
* From S2 compute set of identifiers

@ I:> List of Modification Actions
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ITC Application
Processus of ITC Application :
Partial Conflicts A Final
Evaluation @ Detection |(2)| Evaluation
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List of Modification Actions

e Conflict Detection :

Valid List of Modification Actions

Create(elmt1)
Create(elmt2)
Delete(elmt3)

Create(elmt3)
Create(elmt2)

SetValue(elmt2,[elmt3])

Clémentine Nemo
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ITC Application
Processus of ITC Application :
Partial Conflicts A Final
Evaluation @ Detection |(2)| Evaluation
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List of Modification Actions

* Final Evaluation

* Element modification : creation, removal, value setting, ...
* Context updating

Clémentine Nemo

Valid List of Modification Actions
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Conclusion

e Guaranteeing that a model conforms to an ITC

for each application
* [dempotent Transformation by Construction
* Processus of Application

* Prolog Implementation
* Atomic actions
* Applications engine

* Perspectives
* Guaranteeing that a model conforms to a set of
transformations

* Automatic re-applications process

Clémentine Nemo 29
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Conclusion

Thank you
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ITC Contextualisation

contextualisation + getUniqueContextld(ITCcertif+, {Secured > Server})=

|TC . All operations of all provided interfaces of the secured component
certif+ i :
have a Certificate parameter as input.
The secured component provides a Getter interface.

Getter O
getInfoCertif():InfoCertficate

yaN

S 1
S 1 InfoStore O
E Server @ _______ _D addData(i:Info, c:Certificate):File
© Clémentine Nemo
ITC Contextualisation

contextualisation + getUniqueContextld(ITCcertif+, {Secured > Server})=

|TC . All operations of all provided interfaces of the secured component
certif+ i :
have a Certificate parameter as input.
The secured component provides a Getter interface.

Getter
getlnfoCertif():InfoCertficz}t

yaN

(o]

> | Do not select

InfoStore O
Server @ _______ _D addData(i:Info, c:Certificate):File
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