S
N

2Alarcos

Research Group

Ingenieria de Modelos. Model Engineering.

Aplicacién al alineamiento Application to
organizacional de los organizational alignment
sistemas intensivos en In software-intensive
software. systems.

Francisco Ruiz
Universidad de Castilla-La Mancha (Spain)




Agenda

®

Motivation
The New Model Engineering

Business Model Engineering
» Seeing the Enterprise as a System
» Kinds of Business Models

Research Challenges

Experiences
» From the process to the service
» Metamodeling to support the IT governance

Conclusions

g Qa
o
~
UQI—I
SN
B, O
N
[N
.‘:*.;ﬂ
5 3
2 5
2 g
5 =
o E.
S5 N
BN,
5=

o
2 5,
S o
= @
i
3 9°.
o B
B
=
N
o 2>
w o

@
& ®
B =
» 5




Agenda

@ Motivation
@ The New Model Engineering

@ Business Model Engineering
» Seeing the Enterprise as a System
» Kinds of Business Models

@ Research Challenges

@ Experiences
» From the process to the service
» Metamodeling to support the IT governance

@ Conclusions

'STI9)SAS 9AISUSJUI-SIBM]JOS UL JUSWUSI[R [RUOI)RZIURSIO 0}
tonedrddy “SureauLduy [OPOJN :ZINY 0dSURIL] ‘FT103-IH 1D




Motivation

@ What are the main needs of organizations?
» Efficiency (more with less)
» Agility (time to X Is shorter)
» Flexibility (changing is the norm)
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Motivation

@ How IT departments can satisfy these needs?

Helping to manage the complexity (internal and external)

I, aininframe

IEPCINT apps
Unix apps

[3rd Party Interface
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Motivation

@ How IT department can satisfy these needs?

Correct alignment of IT systems with the organization

ENABLES

BUSINESS
ALIGNMENT

BUSINESS IT

DRIVES
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Motivation

@ How IT department can satisfy these needs?

Refinement
>

Business strategy = wwsssmiminnnnnad Business operations

\/
Business system operations

A

Technology ~  § Problems - ... l possible strategi
B U A
IT infrastructure strategy o3| T Infrastructure operations

Misalignment between IT and business is the main cause
of failures in IT projects and of the historic bad fame of the
IT department.
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Motivation

@ How IT departments can satisfy these needs?
More internal agility and flexibility

. .
YA g
FROM TRAIN =) S o
To SCOOTER " /‘\% " g " O » L
=

The next generation of business IT solutions has a short time to
market, is created and delivered in an agile way and is
developed and owned in the nearest proximity of the business.
These solutions are much like Scooters and Cars, where the
current applications landscape typically is populated with
Trains and Buses.
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Motivation

CLEI-2014. Francisco Ruiz: Model Engineering. Applicatior

to organizational alignment in software-intensive systems:

When the complexity of the real world is excessive the

human mind conceives models as mental tools.




Motivation

CLEI-2014. Francisco Ruiz: Model Engineering. Application
to organizational alignment in software-intensive systems:

Models are representations of the real world.




Motivation

@ Benefits of using Models

» To ensure alignment of IT plans/systems with
business needs.

= Better knowledge of the whole organization, including
systems and technology.

» To facilitate the organizational transformation.
= First you know it, later change fit.

» To iImprove the change management.
» Understanding the motivations and reasons of changes.
» Foreseeing what should change and what and where will be
the impacts.
» To face the complexity.

» Facilitating the knowledge and study of the whole
organization. G
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The New Model Engineering

@ Model (Driven) Engineering was devised to
solve some issues In software development

@ But it is useful to face more problems in more
fields

Bézivin
Towards Cross-Disciplinary Practices: Software Modeling for
Enterprise, Business and other Domain Engineering Fields.

142177 ulyE201d Genevayswitzeriand;

Cl3l 2074
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The New Model Engineering

@ Traditional ME — MDA (model driven architecture)

Cﬂm'pmaﬁm_ Models are a first-class
Independent Model .
(CIM) ey artifacts
-~ Mapping

Created by Business
Analysts to Describe ]

Business Processes
Platform-
Independent Madel
(PIM) FIM == PSM
" Mapping

Created by Architect/

Designer to Describe [ ]
Architecture

Platform-Specific
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SW development is | Pew P Cade
“ Mappin
based on iz T
tra nSfOrmatiOnS bEtween Created by Developer or Tester %
. . to Implement Solution » Code
models with different

abstraction level




The New Model Engineering

(Bezivin, CBI2014)

@ Until now we have learned many things in ME:

g0
@ Representation principle @ HOT principle g o
2
» Any model M represents a system » A transformation is a model 2. 2
D
S @ Weaving principle S
| : : . 5
® Multiple view principle > Abstract declarative 5 8.
» Asystem S may be represented by correspondences between models [IEERS
several models may be represented as models § g
@ Conformance principle @ Megamodel 5 2
2 o
» Any model M conforms to its » A model which elements are = ‘é
metamodel MM models or metadata and relations 5 R
. - B
@ 3-level conjeture between these models 4
> Any metamodel MM conformstoa @ Unification principle 2R
common meta-metamodel MMM » All models specialize a common ;af g
@ Transformation principle abstract model : 5
» The most important operation @ Technical Space Framework i
applicable to models is a » Any model has a given
transformation representation defined by its ,-:b
technical space ﬁ)‘
<=




The New Model Engineering

(Bézivin, CBI2014)

The two engineering spaces

/ I
Problems lie here Domain

> Engineering
\ J

/ )
Tools to solve problems
may be found here Suppo rt

— Engineering
L J
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The New Model Engineering

(Bézivin, CBI2014)

Domain Engineering

p—

Problem spaces —=

Solution spaces —=
(Support Engineering)

~.“'-——.

Any domain engineering

|

Domain

Engineering

needs the solutions of
several support

engineerings, including
product and process

|

Product
Engineering

|

P

engineering.
Process
Engineering

am @ﬂ Wﬁ
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The New Model Engineering

(Bézivin, CBI2014)

> ...

@ DOMAIN @ SUPPORT

> Civil engineering > Process engineering c g
» Electrical eng. » Product (line) eng. m%
» Chemical » Services -
» Mechanical » Data :”
> Building > Programs E
> Biological > Contraints / Rules o
> Software eng. > Systems L2
> Automative eng. > Requirements eng. i E
» Enterprise » Models engineering 5’0%
engineering > ... o

5 2




The New Model Engineering

(Bézivin, CBI2014)

@ Many features are common to all domain
engineering fields
» Based on support engineering
» Products, Processes, Services, Rules, ...
» Including HR and team management
» Human in the loop
» Engineers in control

» Need for a strong model repository
= Scaling up to millions of parts
= Cooperative concurrent access
= Point of view mechanisms
= Strong zooming mechanisms
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The New Model Engineering

(Bézivin, CBI2014)

@ Many features are common to all domain
engineering fields
» Chain (the process)

Building abstract = Validation E> Putting in = 2:5??:“::(;
models Verification Production wirlg

62‘7
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The New Model Engineering

(Bézivin, CBI2014)

@ Model Engineering Is a support engineering
potentially useful in most other domain and
support engineering fields

*Software *Process *Service *Data
Englneermg Engineering Engineering Engineering

*Model
Engineering
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Enterprlse *Business *Mechanical *Genetic
Englneerlng Engineering Engineering Engineering

A




The New Model Engineering

(Bézivin, CBI2014)

SW Engineering only

@ The new Model Engineering Is no more part of

*Software
Engineering

*Data
Engineering

Engineering

*Model
Engineering

*Genetic
Engineering

*Enterprise
Engineering

*Business
Engineering

*Financial
Engineering

Engineering
fields
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Business Model Engineering

@ Business Model Engineering (BME) is the
application of Model Engineering to the
enterprise and business domains, with special
focus into the context of the information
systems.

» Enterprise Engineering
» Business Engineering _
_ _ Spanish:
> MOdel dr|Ven bUS|neSS |ngenier|'a de Negocio
» Model driven organization
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Seelng the Enterprise as a System

; A S
& 4
:' &
\f iatnih .
':’- '" i

MIRCES  System Thinking

-

@ Engineering the Organization
» Seeing the organization as an open sociotechnical
system.
» People and Technology interact and complement.

» Efficiency depends on the combined optimization of
both parts.

» Each part offers possibilities to the other part but it
also implies constrains or demands.

> It Is open because inputs and outputs flow between
the system and the environment.
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Seelng the Enterprise as a System

@ Engineering the Organization

In real world the technology is not alone.

In real world the people is not alone.

ﬂ Process Process

Technology
ﬂ Business >
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Kinds of Business Models

@ Abusiness/enterprise
model (BM) is a simple
representation of the
complex reality of a
business/enterprise. Btiness Modesng B
(Bridge|and) A Practical Guide to

Realizing Business Value

@ [tis a model that describes the Davie M: Bridguland = Bon Zahavs
details of a business/enterprise:
its goals, organization,
processes, rules, systems,
infrastructure, ...
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Kinds of Business Models

(Bridgeland, 2009)

@ Business Models generate value supporting
» Communication between people
» Training and learning
» Persuasion and ‘selling’
» Analysis of a business situation
» Compliance management
» Development of software requirements
» Direct execution in software engines
» Knowledge management and reuse
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Kinds of Business Models

Penetration

Laggards {
- g Q
=
S =
e
Late E =
Majority < Sl
o =
o] =
B 5
o 8.
& 8
- & ;:J
5 E
B N
Early E ?
Majority < S &
= =
g o=
3B
-
Early - g g
Adopters g_g
Innovators { L L] L] L L] L] L] L L] L] L] é %
n
< g
FEEFFTF TS ST S S S S B B B e S e z 8
w g
=]

O Software modeling B Business modeling

(Bridgeland, 2009)




Kinds of Business Models

@ To each dimension of any organization
corresponds one kind of Business Model
» Motivation
= Qur goals and reasons

» Process
= Who, what and how the things are carried out.

> Rule
= The conditions that should be satisfied

» Organization Structure
= Structures/Units and its relationships

» Enterprise Architecture |
= |ntegral vision of all the elements/concerns and its f~=.

relationships
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Kinds of Business Models

@ Enterprise Architecture Models

X

ArchiSurance ﬂ

Damage| claiming process
Register Accept Valuate Pay

Financial
application

éSystem Architecture?
=>1S0 42010
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Kinds of Business Models

@ Enterprise Architecture: a coherent whole of
principles, methods, and models that are
used in the design and realization of an
enterprise’s organizational structure, business

processes, information systems, and
infrastructure ...(LANKHORST)

EA= Inf. Technology + Strategy + Business
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Kinds of Business Models

| Architecture:

fundamental concepts or

properties of a system in its

environment embodied in its

elements, relationships, and

in the principles of its design
and evolution.

(structure with a vision)
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Kinds of Business Models

Salesperson

Plumber

Viewpoints

Arquitectural
Concepts
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Kinds of Business Models

@ Levels in Enterprise Architecture

g
g5
Customer Services as 5 8
.- S
! Binding Concept [Es®
m 93
............. s T Y =
business service Business (E
A =z
o =.
B N
Internal g
business service 2 8.
................. ( External 2 Ué'
application service Application % §
) 5B
Internal E
applicationservice <3
.............. I .................cooonocmimaimnemssnsamssnsnssssssnssnsens 7 g
infra. service Technology
~ Internal > Archimate notation
infra. service (The Open Group)




. . Archimate notation
Kinds of Business Models (The Open Group)

@ In enterprise architecture each level-perspective

n n n 8" O
pair has specific elements. s &
0 =
—_
Represen- m\ / } /77 Business m § i
j{?ﬂf* serwoe \_¥_/ collaboration - g' &
Busmess » o g
< ™ Event) | interaction S o C.
i Y = oo
Business . = = : Q @ =8
- Business | Business Business A (7)) N o
object - - S =
process | role actor % 5 =
k / o E.
— B N
T =
: — 5=
: / Application ™\ A\ Application 'Cljb g =
I \_ service ) ) interface S ép E
| = o 5
I 8 a .
Data A . 2. B
ob?ect & | Application |, d] Application :O-" =4 g
function | |:'":| component S s =
- %c{%
I \ s
| wn T
: mfrastrtlxcture\_ 43 Infrastructure (TD-I ?’.- =
| \%/ interface 3 s 5
| [ . =
| | :03
B O = n =
S | System . | S
Artifact software E Network S —
()
Passive structure Behaviour Active structure <




_—— | Roles and actors

Kinds of Business Models 2 = =

Client Insurant ArchiSurance Insurer

External business servf:es

Claims

payment

service
AN

Customer
information
service

Claim
registration
service

Business —
layer

Enterprise Architecture
Layered View —

A global view with the several
layers and aspects of an enterprise

in G Single diagram . Application ujomponents and services
SVSte m S —_ i Customer

information

layer  \sepioe

CRM
system

Claims
administration
service

Customer
administration
service

information
service

[__]administration

N ——
e : :
External infrastructure services
Claim Customer
files files
service service

T
|

IT Infrastructure _J] s
layer

I
I
I
s a |
zSeries mainframe [ |

DB2 o 1 iPlanet

database app server

Sun Blade [

Financial [

application
EJBs




Kinds of Business Models

Enterprise Architecture

[ ] [ ] A
Sample of view of the business layer -
Business actor Business role
Value \ /
X &2 o =
Be insured Client Insurant ArchiSurance Insurer
(security)
|
Damage insurance Business service

Contract ™
™~ Insurance Claims registration
policy service

Product

Customer Claims payment
information service service
Business object

- F E E — /

) Invoice
submitted 4.‘ Registration H Acceptance H Valuation H Payment J
Damage claiming process

: L%
Business event \ \

Business function

A"
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Kinds of Business Models

Enterprise Architecture

View of the systems/applications layer

Application interface
O

Web front-

Application service

-
/l?olicy creation

end

\ service
A

Application function

=

'

: : : B
Home & Away policy Policy creation )
administration

Calculate Calculate Create
risk premium policy

/ " g

Application component V
Data object Insurance Insurance policy
e — request data
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Kinds of Business Models

Enterprise Architecture

View of the infrastructure/technology .

layer

Infrastructure service

Database
service

File access
service

Device

: Data
Mainframe NAS file SewerJ ......... > files

System software | O yd N

~~ cics
Artifact
o4
g LAN
Node DBMS @)
Network
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Kinds of Business Models

@ We have technology

»standards

BUSINESS MODELING SPECIFICATIONS

4 ®)
D .l — 5'?’
- . NS e e &
o g — : 2]
= ol =
== Bl T—
== e —

OBJECT MANAGEMENT GROUP

SPECIFICATION acronym topical area / domain
Business Motivation Model BMM business process design
Business Process Definition Metamodel BFDM business process design
Business Process Maturity Model BPMM business process design
Business Process Model and MNotation BPMN business process design
Case Management Model and Motation CMMN business modeling
Date-Time Vocabulary DTV business process design
Decision Model and Motation DMN bmi
Production Rule Representation PRR business process design
Semantics of Business Vocabulary and Business SBVR business process semantics
Rules

Value Delivery Modeling Language VDML bmi

Workflow Management Facility WiMF cross-domain
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Kinds of Business Models

@ Sample of standard: BMM

Means Ends

Mission Vision

Course of Action Desired Result .
a0 | = Business
Tactic = _ / Objective otivation

Directive
Business Policy

= = Model
Assessment

<'1— Strength .| Weakness 'l

Business Rule

| Opportunity ' Threat
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- =
nfluencers
External Regulation Internal | Management Prerogative
Technology Customer Infrastructure Issue
Competitor Supplier Resource Values




Kinds of Business Models

@ BMM Metamodel (part)

Means . - AssessmentAffectsEmploymentOfMeans
f E End
MissionMakesOperativeVision f E "
| 0.1 [
’ Mission 0.1 Vision

StrategylsACompenentfOfThe PlanForMIission ‘ ‘
GoalAmplifiesVision

- BroaderCourseOfActionincludesMoreSpecific¢ ourseOfAction

EnabllngCourseOfActlonEnab)esEnabIedCoTrseOfAction A il J -l BroaderDesiredResultincludesMoreSpedificDesirpdResult
CourseOfAction ) '
DesiredResult
. /\ A
CourseOfActionChannelsEffortsTowfrdsDesiredResult
Strategy
N CourseOfAgtionisFormulatedBasedOnDirective '
TacticipplementsStrategy | .

Tactic
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DirectiveGovernsCourseQfAction

Directive

‘ DirectiveSupportsAchievementQOfDesiredResult

ol | - AssessmentAffectsAchievementOfEnd (|

TacticEffectsEnforcemerjtLevelOfBusinessRule ' -l BroaderAssessmentCategoryCategorizesNarrowerAssessmentCategory




Kinds of Business Models

@ BMM Tools

% CARGOSS - Select Business Modeler - [Diagram - CARGOSS]

5 File Edit View Tools Diagram Window Help - [|&| =

0 & XocoRhBRES GO BhESanm @ % SRYX(%  Visual Paradigm for UML
p5t @ & w2 ©@8MF s AEek = (enterprise

|_'—_|D Business Motivation Model - % o
56 Ends _ architecture)
: . e By iy 157 Dt 2005, 0% of prodiuct
[:l Visions e st b pricen chsaperhen
[:l Desired Results 1
-1 AllEnds 3

IBM Rational System
Architect

Be customers' first choice fo
By 1st Jan 2010, reduce custe
By 1st Oct 2009, 60% of proc
Supply well-known brand ge

To provide a simple self-sen

-] Means

E|{:| Influencers and Assessments

[ s T O
1 }

o oo RETEET [T ol

Select Business Modeler
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Name | Node Type
=) Be customers' first choice for buying known-br...  Vision @ |BY 18t Oct 2009, 60% of product ine must be priced ch
=) Supply well-known brand goods at competitive.. Goal
=) To provide a simple self-service buying experie...  Goal Full name: By 1st Oct 2009, 60% of product line must be priced
1= By 1st Jan 2010, reduce customer errors to 5% Objective cheaper than competitors
=) By 1st Oct 2009, 60% of product line must be pri... Objective Full Type: ~sobiectives BMM End

Fl 1 3

Conterts | h Hesults‘ H HesuhsE‘ Output‘ General |Cust0m‘ Sterec-type] Target ‘ Azzociated tems

For Help, press F1




Agenda

@ Motivation
@ The New Model Engineering

@ Business Model Engineering
» Seeing the Enterprise as a System
» Kinds of Business Models

@ Research Challenges

@ Experiences
» From the process to the service
» Metamodeling to support the IT governance

@ Conclusions

g 0
o
Or
~
%
[\)
B, O
N
[N
S*.'w
s g
25
2 g
5 =
o E.
S5 N
B N
5=
o
2 o
D
e
s
a .
2 5
= 8
=
N
° >
n
@
L o
B =
ZINY
5




Research Challenges

» Research on Model Engineering (ME) and its
applications is problem oriented (practical research) but
a formalization Is necessary many times.

ME Is a typed polymorphic calculus on labelled graphs
Mt [MML] : Ma [MMa] — Mb [MMb]
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Research Challenges

@ Many possible useful collaborations between Model

Engineering and other support/ domain eng. can be 5 2
3

explored e
=

s 7
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Engineering Engineering Engineering Engineering U% 73
= o
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Research Challenges

@ Synergy between ME’ Software Enterprise
. . . Engineering Engineering
enterprise engineering

and SW engineering is a -
hot research topic. Engineering

P *% @ Int. Workshop on TowArds the Model
Qu_mu_.L DrlveN Organization (AMINO)
MODELS 2013
» Goals, Domains, and Enterprise Architecture in the
MDO.

» Multimodel-Driven SW Engineering for Evolving
Enterprise Systems.

» Meta-model Patterns for Expressing Relationships
Between Organization Model Concepts and SW
Implementation Concepts.

» Enterprise Models as Drivers for IT Security
Management at Runtime.

"SUINJSAS SAISUSJUIL-IBMIJOS UL JUSWUSI[R [RUOI)RZIURSIO 0}

oesrddy “Surresursus] [OPOJA 2Ny 00sURIL ‘F103-IATD




Research Challenges

@ AMINO (towArds the Model driveN Organization)

@ Motivation:

» Enterprise Systems (ES) are pivotal to a company's
competitiveness.

» Current ES technologies, approaches, and architectures do not
adequately address the growing demands for inter-
organizational collaboration, flexibility and advanced decision
support in organizations.

» MDO is an organization in which models are the primary means
for interacting with and evolving the systems that drive the
organization.

» Realizing the MDO vision will require research that cross-cuts
many areas, including research on enterprise architectures,
business processes, workflow modeling, system requirements
and design modeling, metamodeling, and models@runtime.
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Research Challenges

@ There are a lot of open research issues In
Business Model Engineering (BME):

» Integration
» Heterogeneous repositories of (meta)models
» Megamodels. Models of models
= Mapping and traceability

» Analysis
= Simulation
= Verification and Validation

» Evolution
= Very complex transformations

» Reuse
» Patterns (process catalogs)

> Execution / enactment
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Research Challenges

@ Reuse In Operations

B M E Operations Support| | Fulfillment Assurance Billing & Revenue
& Readiness Management

Customer Relationshi pl Customer Interface Management I

> M O r e Management Selling Bill Payments & Receivables Mgt
Customer

CRM Marketing B Problem

Bill Invoice | | Bill Inquiry
. Handling QoS /5LA Management Handlin
Support & Fulfillment Handlin Management
E n g I n eer Readiness Response . ] Bill'lﬁnaEnEaE:nhll Charging I

| Retention & Loyalty |
> L eS S Service Management & ey e e
rvice rvice rvice . .
s 3':‘:: : Operatigns Configuration Problem Quality Se:' ;::d?::l'ng
up s
G ar d e n e r Readiness |5 Activation | Management || Management

—

Resource Management & . Resource G g .
- esource esource Mediation
Operations i Trouble Performance X
e . EE o Management || Management & Reporting

Support & Manage
Readiness Workforce Resource Data Collection & Distribution

Supplier/Partner Relationship 8P S/P Problem 8P SIP Settlements
SPRM Manage ment Requisition Reporting & || Performance & Payments
Support & Management Management || Management Management
Readiness Supplier/Partner Interface Management
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Standard catalog of business (sub)processes
Components and patterns in a very high abstraction level
with implications to the IT services or systems
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Experiences larco Q

Research Group

@ Our trayectory until BME
» 1997-2000: SW maintenance
» 2000-2004: SW process modeling [generalization]

» 2004-2012: business process modeling [franslation]
= Quality of models
= Measurement
= Improvement

» 2009-2012: integration of model-driven (MDE),
1 service-oriented (SOC) and business process
management (BPM) [amplification]

2 » 2013-2014: BME applied to IT governance in SW
factories [zoom ouf]
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From the process to the service

@ Research goal: automatic transformations from business process
(BP) models to IT services models.

@ Practical problem: break the business-systems gap separating
BP definition from its technical implementation — realization with

services
Vertical vision
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From the process to the service

@ Our MDA approach for BPs implemented by services

cim Business Process
Model BPMN2
__________________ ‘
: 2. Model to Model ;
: Transformation :
i 1
_________ 7/ ___
PIM

1. Model to Model

Service Orientec
Transformation \

Model

1
1 . marked

1 with Platform info ;

y

BPEL/XPDL Service Oriented SoaML JEEWS
BPMN2 Model
J

5. Execution '——i 4. Code —
i
y 1

1
1 ) 1
Code ! Invocation !

BPEL/XPDL
BPMN2

BPMN2 model to SoaML model transformation
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From the process to the service

@ Correspondences defined between BPMN2 and SoaML
metamodels
» Based on BP and services modeling sub-ontologies

BPMN 2.0 SoaML beta2 BPMN 2.0 SoaML beta2
Element Icon Element Icon Element Icon Element Icon
Definitions {complete model) Model <Model> ‘ ‘ Sarvices ‘
e - Collaboration Architecture 4> <Collaboration>
Process H Participant Q <Class> {, [
MessageType Q <Clase> ollelllrtoratlon i Participant & <Property>
ServiceTask o articipant i Part
- Interf @
(provider) niertace é] <Interface> essageFlow CollaborationUse = <Collaboration Use>
;ﬂ?:;:fﬁﬂif —" inerd) ourceRef=Task, Dependency consumer
ik . <Uperation> tRef = ServiceTask :
targetRef = ServiceTask) ﬁ P L prowder (DePendency)
+Task Parameter In/Out ) <Parameter>
(consumer) rviceTask ™ Service
ServiceContract | - <Collaboration> | grovider] (of Participant) @ <Port>
Provider & <Property> provider
Consumer & <Property> consumer Sk e g <Port>
e P onsumer) (of Participant) o
When Interfaces, Operations, Parameters and Messages are present in the BPMN2 model
MessageFlow senviceContract | 2 <Collaboration> | Interface () Interface Interface = cInterfaces
Provider & <Property> provider
(sourceRef=Task , . ] . 3
targetRef = Service Task) Consumer © <Property> consumer i '@ Operation R # <Operation>
Message ~ MessageType B <Clacs> MessageRef In/Out —¥] Parameter In/Out ¢ <Parameter>
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From the process to the service

@ Relations defined for each QVT transformation

INPUT (BPMN2) QVT transformations OUTPUT (SoaML)
Top relations

BPMN2 Model — o T e e SoaML Services Model
+

ParticipantToSoaMLParticipant
ServiceTask identification
. MessageToSoaMLMessage
+ optional

Services Interfaces diagram

Interfaces, Operations, ServicesToSoaMLServices
Messages - for provider

ServicesContract diagram
PortToSoaMLPort

ServicesArchitecture diagram

MessageToSoaMLServiceMessage

Bidirectional&Unidirectional

CollaborationToSoaML . .
design options

ServicesArchitecture
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From the process to the service

@ Sample of QVT relations

<<gomain>> (a) ServicesToSoaMLServices <<goman>> (a.1) ElementsToSoaMLEloments

<<goman>> <<gOman>>
&e Defnitions soami mo umil Mode! soami
o D e S - |70 RS S T
¢ € 1 —_— ¢ € * cn'Service’
Colabor [ po Process \I 1 Pr e oTosk 7
co 00 pl Process l name = ‘Services +pn
I I T < 1 e
| e MossaoeFiow || st ServiceTask srTask 3o umi Package <o Coltatoration i
‘ targetRel = st name = cn NEME = 41 name = cn+ Secvice | tumi interface| 1 .umi interface |U’“'“'Ul-'2l°‘
sourcoRel = sr - f
—[—1——, I £ SoaMLPackage ";M,,.:' L_Reme & cn name=sn | | R
5ese_Packege = ot scurceRel = w / -
— When Lyt prd Ushoe
ModelToSoaMLModel (de mo s0p) ] suppler = 81
owp umit - Operabon : owp 1 umi Operation -
— Wheve nama = cne OperatonRecene’ || name = sn+ OperationSend
Elements ToSoaMLElements(st & €O 3@, 84 £rO CONS CON CONN) Visbilty = pubic

VW"!TM%

[oupcunl Parameter owpal umi Parameter
b) ServicesToSoaMLServices
<<gomain>> (b) <<domen> Nm-cm p.-m11 Namessnes Parametect’
de Defrvtions be soami mo umi Mode! | drection = inout
name = pn 4.--@--..) name = pn owpe umt Parameter | | owpe1 umi Parameter cotum:Collaboration
1 name = cn
c E Name=cn+ Return’ Name=cne Return
- ~ . pumi Package drecton = tebun Grecton = returm
o Collaboration I po Process H p1 Process I name = ‘Sorvices'+pn
1 I | I
me MessageFlow || 3t SenvicaTak ] - Task so umi Package ot uml Property ot umi Property
targetRel = st name = on | Name = sn NaMme = cn+ ' Service name = ‘provider NAMO 5 CONSUMS!
sourceRed = of-oo type = it type = 1
—E | wp SoaMLPackage T ent:umi ConnectorEnd
inr Interisce op Operaton mw.l.lonﬁ:l bese_Package = pi enwumi ConneclorEnd fole © et
1 name =cnt M name = bnl name = bn ole = ot
Mt | iMOS38GOR = mec ’
ocutMessageRe! = meg - 1 1 1
: S | s SoaMLPackage | | coms SoaMLConsumer | | con ScaMLServiceContract
e WhOR = bose Interface = &1 | | Dase_Collsboraton = col
ModeiToSoaMLModel (de mo s0p) base_Package = se ) | 1
where £ro SoalML Provider conn:SoaMLServiceChannel
Eloments ToSOaMLEMants(mec e s2 57,CO,#0 4 PIO. CONS CON CONN) base_interface = i base_Connector = oc

QVT top relations for services generation (a) from ServiceTask with associated relation (a.1)
and (b) with Interface, Operation and Message for the service provider
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From the process to the service
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From the process to the service

@ New SW tools are necessary

= Papyrus - PatientMAS/soaml/PatientMASSoaMLbidirl.di - Eclipse SDK —= ] e 8- ®)
il == . . "
File Edit Diagram Papyrus SoaMLXMI iS4BPe Window Help ||| 503t s cices Architact s Blagtacn = =
2R : | @Arial Unicode MS ~lz ~| B %e  UML StateMachine Diagram (73 Papyrus | & Jova UE E
1
=y
LHhBToEEmT s hhEBEEERER B %ﬂ | SoaML Service Contract Diagram g S
ED Model Explorar =2 5 Projact Explorer 7 R - S = ) (~2 *Pa g_é UML Activity Diagrarm =B N
4 =1 «5caMLPackages PatientMASProcess = “E UML Communication Diagram Sf H;
a 1 «ScabdlLPackages MessagesPatienthAASProcess —T 5' fﬁ
. B «MessageTypes ReceivePatientMedicalrecordMessage T SocaML Capabilities Diagram s S
s EI «MessageTyper ReceiveRequestforfppointmentMessage : & =
5 5 =
» = «MessageTypes ReceiveRequestforPatientMedicalrecerdiessa 2% | ULIL Useca tDl?g.r?m : o 9
» = =MessageTypes ReceveSurgerydateReservationMessage EE SysML Block Definition Diagram =% %
[ Q «MessageTypes RequestippointmentforhbAShlessage - SoalL Participant(Class) Diagrarm [0)e] S
= «MessageType» RequestPatientMedicalrecordMessage = pd
r = =MessageTypes SendAssignDateforSurgeryMessage UML Composite Structure Diagram E =
[ E «MessageTypex SendPatientMedicalrecerdMessage E SysML Requirement Diagram g o
a [ «5caMLPackage= ParticipantsPatientMASProcess z —+ 5
> & «Participants centralHealth E soaML Message Diagram e z
» = «Participants generalHospital ) (=} 1)
» & «Participants patient @ SocalL Interface Class Diagram 8 %
4 |0 «ScaMLPackages ServicesArchitecturePatient™ 5 &Rmmmm=-b =i | - mc)
UML Sequence Diagram o =
4 <1 =ServicesfArchitectures PatienthMAS Create Query El = 5 é =
a t, collaborationUse (4] Execute Query E SoaML Participant Component Diagrarm » 5
* ReceivePatientMedicalrecord s ] =
2 2 z blevsSyehdE Child k B, UML Package Diagram (¢”] UB-
B ReceiveRequestforfppointment New Child . NS
. ReceiveRequestforPatientMedicalr | SysML Internal Block Diagram 5 o
» = ReceiveSurgerydateReservation Mew Diagram | EE UML Class Diagram 8 C,.E
4 1, cwnedAttribute (3) EEll Rename... 5 E
- =1 centralHealth CHD_ aQ
» =1 generalHospital of Cut arties 57 AERE 7 = 0) é >
> [ patient = Copy
2 B3 «SoaMLPackages ServicesPatienthASProcess B e soaMLPackage> > <Package= Ser\rices.ﬂ.rchitecturePatientl\n_ % g
« [ «SeaMLPackagex ReceivePatientMedicaln 2 . el w0 —
Applied files: RE= .
El «Ceonsumers SendPatientMedicalrecs ® Delee | e {F .'{b ﬁ | 8 (’_3‘
o «Providers RecervePatientMedicalrecg . Undo |Sc>aML 4 E ?_D'_
“in sServiceContracts ReceivePatientMed Redo Bl 2oolied sterecivoes m 3 w 5
s . <Usages ReceivePatientMedicalrecon oo e R o i @ .
v e <lUsages SendPatientbedicalrecord c I EE soaMLPackage (from Soahdl)
___ n P wSnali Dackanss RecsheRennsctars nnd entrol..
4 L1} _: Uncontrol &
i 3 1 itemns selected

screenshoot of the Eclipse plug-in to create SoaML models and import/export it in XMl




Metamodeling to support the IT governance

@ A new project with ambitious goals

» To devise a framework for the IT governance of
Software Factories (SWF), both in a directive
/managerial level and in a technological level.

» To facilitate the integrated management of the two
mentioned levels by mean of implementing the
bidirectional traceability between business elements
and engineering elements.

» For instance, between corporative politics (business rules)
and best practices and methods followed in software
projects.

» For instance, between legal protection of the personal data
(non functional business requirements) and information
security practices.
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Metamodeling to support the IT governance

@ Full bidirectional
traceability between
all kinds of models
and elements Is
needed

@ Enterprise
Architecture models
are the solution (part)

Business Vision

|

Business Services

l Drives

Used by
Business Organisation
Processes
y Nenfed bY
Information Applications
Stored by Hosted on platform

Technology
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Metamodeling to support the IT governance

» The knowledge base will be an heterogeneous
repository of business models, megamodels (models of
models), and metamodels.

» Metamodeling is the mechanism of integration

» Vertical (traceablility between business and engineering
elements)

» Horizontal (mapping between different domains or dimensions).

Model ZJ
O“’!

MedelsConforms ToMetiamedel
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Metamodeling to support the IT governance

M;

Meta
meta

N

conformsTo

conformsTo

conformsTo

\mnﬁarn‘s] o

Architecture

Description pan Model

representedBy

Concern
Architecture | ——————
‘ Stakeholder \

ARCHITECTURE IS KEY

Architectural
concepts (1ISO 42010)
aligned with the
three levels of MOF-
MDA (Meta-Object
Facility)
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Metamodeling to support the IT governance

@ Concrete Objective: The Process
» Looking at the SW development process from two different but
complementary viewpoints: business and SW engineering.
@ Three kinds of models must be integrated:
» Business process (BPMN)
» SW Engineering process (SPEM)

» Enterprise architecture (Archimate)
= Viewpoints with the organizational context of the process.

et |,

AL
A
System Analyst / Designer

i ’ «performs, additional» " /«performs, primary»

«optional, input»

e «mandatory, output»—__
L = 1
Use Case | |

BPMN SPEM Analysis Model
Viewpoint of the business stakeholder Viewpoint of the SW Engineer

«work product definition=»

‘_rf = —_— - —— —| |5 Use Case Realzation .
Task Analysis Model o I— S «optional, output»
i - Use Case Analysis ™
\, ——&mandatory, input» :

"SUINJSAS SAISUSJUIL-IBMIJOS UL JUSWUSI[R [RUOI)RZIURSIO 0}
oesrddy “Surresursus] [OPOJA 2Ny 00sURIL ‘F103-IATD




Agenda

@ Motivation
@ The New Model Engineering

@ Business Model Engineering
» Seeing the Enterprise as a System
» Kinds of Business Models

@ Research Challenges

@ Experiences
» From the process to the service
» Metamodeling to support the IT governance

@ Conclusions

'STI9)SAS 9AISUSJUI-SIBM]JOS UL JUSWUSI[R [RUOI)RZIURSIO 0}
tonedrddy “SureauLduy [OPOJN :ZINY 0dSURIL] ‘FT103-IH 1D




Conclusions

@ Model Engineering can be applied to a lot of fields,
opening new challenges for Informatics and Computing
researchers.

@ Business Model Engineering is the application of Model
Engineering to business and enterprise domains.

» It is focused on the organizational context of information
systems.

» A better alignment between IT systems and business is a main
goal.

» A multidisciplinary perspective is necessary.
» Companies are very interested (of all sectors).

» Necessary skills are traditional in IT but not in Business
Administration.
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