@ BEIIE[FE&HEIE Digital Enterprise and Management, February 12-13, 2013, Paris @

CRAN

Information Systems
Modelling For Enterprise
Systems Interoperabillity

Hervé Panetto, Professor

University of Lorraine, TELECOM Nancy

Research Centre for Automatic Control

Chair of IFAC TC 5.3 « Enterprise Integration and Networking »
Co-Chair of DED&M’2014

Herve.Panetto@univ-Lorraine.fr




Agenda

HWhat IS an Enterprise System?

]SOme thoughts...




(Y
6@
&
§

Achat

Y What is an Enterprise System?

(@ s rchanced pamming andscheduing stem
O e ]
O e TS
8 o Coone e e
O T e )
O I ]
O ]
O I R
O I T




Enterprise Systems Interoperabillity
What is interoperabillity ?

' =»|SO/IEC 2382

»(01.01.47 interoperabillity: The capabillity to
communicate, execute programs, or
transfer data among various functional
units in a manner that requires the user to
have little or no knowledge of the unique
characteristics of those units.




What’s the problem?
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Semantic Interoperabillity
Semantics Modelling
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No entry for heavy
goods vehicles.
Residential site only
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English translation of Welsh: “I am
not in the office at the moment.
Please send any work to be
translated”




What is semantic interoperabillity ?

» A sender's system S is _semantically operable with
a receiver's system R if and only if the follow
condition holds for any data p that is transmitted
from S to R:

» For every statement g that is implied by p on the
system S,

® there is a statement ' on the system R that
»(1) is implied by p on the system R, and
»(2) is logically equivalent to Q.

» the receiver must at least be able to derive a
logically equivalent implication for every
Implication of the sender's system.




Issues source: “Lost In translation”

» There is NO lingua franca for enterprises, they all
“speak” different languages

®» However, some are “less different” than the others:
» Enterprise models (loose alphabets)
» Reference models (strict alphabets)
» Ontologies (formal alphabets)



Information Systems Modelling

» Multiple languages
» Multiple business vocabularies
» Multiple domains of interest

» Relational-oriented vs. Object-oriented
» Conceptual model vs. Implementation schema




From a schema to an ontological
model

Fact-Oriented Transformation

Semantics Enactment and

) Fact-Criented
Transformation / Anplation
o Used
E Reverze Engineering _H\ - MEGA .rﬁ;n::t-lilriented Transfn:urmati;r-ﬁ
(]
=
<L ) o Phyzic DB to ER ER to LIML Applying patterns Ef Fact-Oriented Maodel
= Enterprize Application (E&) | |~ s . Corceptual J s .
@ [ ER Model m= bl el
g 5,
I'U ]
S Y U N N W e N TR ,
3 s Implemnentation M odel STEF 4 + LD/ \STEP 3
(] fal
[ Iritial I:l:unc:'eptual t odel [ Enriched I:-:i:nn:eptual M odel
. r/_ Expert Knowledge Injection —\‘. :
.I I aminig b Lalkip ity BAgzsociation ;

b odific:ation maniplation

bk anual

oan

== [r ===
Dlamain Expert
{ = 101

\STEP 2 + o/




Fact-oriented transformations

Class and Attributes Composite aggregation
UML FOM UML FOM
Class 2UML| 1 * [Class 3 UML Class2 FOM| 1 * |Class 3 FOM
R UL Eess IO Clazs 2 wComposeddf. Class 3
=AM (0.1] —
At 2(1] 1 1
o Aggregation
Atirl A2 UML FOM
Class 4UML| = ° |Class 5UML| ||Class 4FOM| = * |Class 5 FOM
-
{Class 4 Aggregates: Class 5 |
Generalisation Association Class
UML FOM UML FOM
Class 6 UML (1005 & Gererskses: Chass 71 | Class BUML| 1 * |Class 9 UML Class § FOM Class 9 FOM
PO T
A0 1] e
Closs 6 FOM | 1 © |Class 7 FOM
Ay
! 1
1 ep—— Class 10
Glass 7 UML ! \ o Class 10 FOM
TR ' 01 01 0 UML . i
Anrl A2 Anrd
1 :{Els:: 10isTypeOl: associationClass(Class 8, Class9]} |

=» ORM (Object Role
Modelling) (Halpin, 1989)
alike

» Attribute free

» [Focus on facts
(concepts)

(Lezoche, et al, 2012)



Purchase Order model as

conceptualized ==
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Adre ssDetail

Fact-oriented Purchase Order model
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» Automatically processed
®» Prototype in MEGA Suite

=» Not to be used by humans

® |nput to an ontological analysis



The semantic-dependency graph
related to the fact-oriented model
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Partitioning the semantics embedded
INto a conceptual mode
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Interoperabllity assessment
Interoperabllity Map

) IEM: Minimal Effectiveness IIM: Maximal Interoperability
Effectivemess €

A IEM = (v{,,, €,) 1IM = (viLy, €5))
gs=l00%f - _ ® (100%,
Semantics transformation 100%)

C

.0

n ®

O E

Risk G ug

5 5

» = | Semantics
gap
L IEY) v

IPM = (v, &152)

TIPM: Maximal Potential

Interoperability

(Yahia, et al, 2012)
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Interoperablility Measures Map,
from an ERP to a MES ERP: Enterprise Resource Planning

Effectiveness MES: Manufacturing Execution System
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