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Tutorial outline

e Introduction
— What you will learn
— Online material

e SoaML language
— Overview
— Core concepts

 SoaML methodology
— Business architecture modelling guidelines
— System architecture modelling guidelines
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What you will learn

 Today
— Core concepts of the SoaML language
— SoaML modelling guidelines

« SHAPE extra material (on your own)
— Website: http://rd.softeam.com/demos/soaml

« BPMN and SoaML languages
» SoaML methodology guidelines

 Modelio demonstration and hands-on

 SHAPE language extensions for SoaML
— Flexible Business Models
— Semantic Web Services
— Multi-Agent Systems

SoaML Tutorial, MODELS 2010
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Online material o

« SHAPE project website:
— http://www.shape-project.eu/

« SHAPE Methodology
— http://www.shape-project.eu/download-area/SHAPE-Methodology OnlineLibrary final/index.htm

 SoaML specification
— http://www.omg.org/spec/SoaML/

e SoaML wiki
— http://www.omagwiki.org/SoaML/doku.php

 SHAPE hands-on tutorial given at ECMFA 2010 (extra material)
— http://rd.softeam.com/demos/soaml|

 Modelio Enterprise Edition v1.1.1 modelling tool (30 day evaluation)
—  http://modeliosoft.com

 SoaML Designer and SoaML Engine modules for Modelio
—  http://rd.softeam.com/prototypes/
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What i1s SoaML?

e Service oriented architecture Modeling
Language (SoaML)

— Extensions to UML2 to support service concepts.

— Focuses on basic service modelling concepts.

— A foundation for further extensions and
Integration with BPMN, BMM and other
metamodels.

SoaML Tutorial, MODELS 2010
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SoaML — History
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SoaML — Goals

Model Driven Architecture (MDA).

Intuitive and complete service
modelling in UML.

Bi-directional asynchronous
services.

Services architectures where
parties provide and use multiple
services.

Services defined to contain other
services.

Mapped to and part of a business
process specification.

Compatibility with UML and
BPMN.

Direct mapping to Web services.

Top-down, bottom up or meet-in-
the-middle modelling.

Design by contract or dynamic
adaptation of services.

Service capability and its contract.

No changes to UML.
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SOA In Model Driven
Architecture (MDA)

Terms Business Concerns

Business Model

Enterprise Services (e-SOA)

Roles, Collaborations & Interactions
Process & Information

Logical System Model
Technology Services (t-SOA)

Software Components
Interfaces, Messages & Data

v v
1y61S-JO-aul

uoljewolny % JjusWaul}joy

Technology Specification
JMS, JEE, Web Services

WSDL, BPEL, XML Schema
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SoaML — Service and SOA

« "Aservice is value delivered to another through a well-defined
Interface and available to a community (which may be the

general public). A service results in work provided to one by
another. “

« Service Oriented Architecture (SOA) is a way of describing and

understanding organizations, communities and systems to maximize
agility, scale and interoperability.

 SOA is an architectural paradigm for defining how people,

organizations and systems provide and use services to achieve
results.

 SoaML provides a standard way to architect and model SOA
solutions using the Unified Modeling Language (UML).

SoaML Tutorial, MODELS 2010 11
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SoaML — Capabilities

 UML extensions to support service modelling:
— Identifying services
— specifying services
— defining service consumers and providers
— policies for using and providing services.
— defining classification schemes

— defining service and service usage requirements and
linking them to related OMG metamodels such as the
BMM and BPMN.

SoaML Tutorial, MODELS 2010
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SoaML - Concepts

 Agent  Participant

o Attachment  Port

o Capability * Property

« Consumer  Provider

o Collaboration  Request

e CollaborationUse o ServiceChannel
 Expose e ServiceContract
« MessageType  Servicelnterface
* Milestone  Service

e ServicesArchitecture

SoaML Tutorial, MODELS 2010 13
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Example

Mechanics Are Us Acme Industries

Dealer Manufacturer

o8

/™

D Order >

Qonformat@ﬁl

Provider

Consumer

consumer

Ship Req |||

Shipped>

De!iverec>
GetltThere
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Business process overview
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Ship item | send shipping confirmation Send delivery confirmation
End event
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Services architecture

(Community-level)

Community-level
services architecture
for the Dealer Network

[ Place Order service

‘ dealer:Dealer E‘ ‘ acme:Manufacturer E‘

1 1
1 1
consumer | \)

1
\

consumer
Sh|p Status \::s:t_atus:Ship Statl;_;_:\) = \':::s—h—i;):Shipping Requ—e:f:’ Shlpplng
service . T ] Request
5 - der | g service
| I P! I’_O_\{I_d_(—?_r_ _____ 4 shipper:Shipper E” _________ P F_Q\fl_d_e_r__l

‘‘‘‘‘

High level description of how participants work together for a purpose by
providing and using services expressed as service contracts.

 UML collaboration stereotyped «ServicesArchitecture».
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<<ServicesArchitecture>>

] n
Dealer Network Architecture P art I C I p an tS
consumer provider

order:Place Order -

L — and service
contracts

dealer:

consumer

role
binding

-
-
-

type

____________________________________________________________________

l‘\ ‘ consumer:OrderPlacer [ provider:OrderTaker ) S <<Participant>>
e - Manufacturer
Service contract: Participant:
« Service specifications that define « Represent logical or real people or
the roles each participant plays in organizational units that
the service and the interfaces participate in services
they implement to play that role. architectures and/or business
« UML collaboration stereotyped Processes.
«ServiceContract». * UML class stereotyped
«Participant».
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Services architecture

(Participant-level)

Order > OrderHandler

)‘t )éonformat@ﬁ

<‘5hipped il

Invoicing

A

Productions

. e ealer:Dealer [BF izInvoicing 5S¢ \\\
S | rovider N
, T N
/// I
o - N i -
," {_order:Place Order )----------5 I ic: i ,)
i i
1 ! !
:' oh:OrderHandler
| i ! !
PartiCi ant Ievel e consumer; consumer _____________ !
-leveyr o~ _e-mTTTTTT T N [ e e - /
p \\ {._ship:Shipping Request s :------\: po:Production Order _} //
: . o s ZLPeSmPpIng REREERI T TN D TIDORRRon PR
services architecture . ; |
\ .
AN rovider provider o
for the Manufacturer provid !
N : e :Productions &5E -~
. shipper:Shippe o
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Service contract: Place order
(Structure) Service }

channel

<<ServiceContract>>
role within =
service consumer:OrderPlacer I: provider:OrderTaker

contract - Provider

role within
service

~So
~
~
~
~~
-~
-~
~——

-
-
-
-
-
-
—
-
-
- -
e e ——— —_—————

type
Consumer type yp contract
interface
<<interface, Consumer>> [} <<interface, Provider>> [J F’rowder
OrderPlacer OrderTaker interface
quote() quoteRequest() |
orderConfirmation() order()

« The service contract represents an agreement between the involved
participants for how the service is to be provided and consumed.

 The agreement includes the interfaces, choreography and any other
terms and conditions.

SoaML Tutorial, MODELS 2010 20
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Service interface: Place order
(Structure)

Conj_uga_'te <<interface, Consumer>> m Service
service interface OrderPlacer <<use>> .
<mmmmmomomomTmooooooe- : interface
quote() i
orderConfirmation() !
<<Servicelnterface>> <<Servicelnterface>>

~PlaceOrderlinterface PlaceOrderlinterface

. <<interface, Provider>=> m
i OrderTaker
! <<use>>

quoteRequest()
order()

Service interface:

* Refines the service contract.

» Defines the provided and required interfaces for a service.

« A service interface is the type of a service port on a participant or

component.
— UML class stereotyped «Servicelnterface».
« A conjugate service interface is the type of a request port on a

participant or component.
— UML class stereotyped «Servicelnterface» and the names starts with a ‘~’

SoaML Tutorial, MODELS 2010 21
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Choreography: Place order

(Service contract behaviour)
(Service interface behaviour)

consumer:OrderPIacerm

provider:OrderTakerm

opt

1 - quoteRequest
1
|
]' quote

order

orderConfirmation

=

Service choreography
can be specified using
any UML behaviour, e.qg,
interaction or activity

4

|

<

o

)
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quot orderConfirmation

i
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@
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Interfaces and message types:
Place order
/

Provider ] Consumer ]

<<interface, Provider>> <<interface, Consumer>> = O <<enumeration>> fz]
OrderTaker OrderPlacer CurrencyType

<<signal>> quoteRequest(in message : QuoteRequest)| |<<signal>> quote(in message : Quote) EUR
<<signal>> order(in message : Order) <<signal>> orderConfirmation(in message : OrderConfirmation) UsD

<<MessageType=>> <<MessageType=>> <<MessageType>> <<MessageType=>> <<enumeration>> E

QuoteRequest Order Quote OrderConfirmation ConfirmationType
customerlD : string customerlD : string request : QuoteRequest customerOrderID : string Confirmed
quoteDate : date customerOrderlD : string| |price : float providerOrderID : string Shipped
productlD : string orderDate : date currency : CurrencyType confirmation : ConfirmationType Cancelled
quantity : integer productlD : string confirmationDate : date OutOfStock
quantity : integer shipmentID : string
Provider: Message
« Specifies the interface provided by the provider of a service. Ltype

« UML interface stereotyped «Provider».

Consumer:
» Specifies the interface provided by the consumer of a service.
 UML interface stereotyped «Consumer».

Message type:
o Specifies the information exchanged between service consumers and providers.
« UML class stereotyped «MessageType».

SoaML Tutorial, MODELS 2010 23
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Service and request ports:

<<interface, Consumer>> m

Place order B i W

H orderConfirmation() H
<<Servicelnterface>> <<Servicelnterface>>

~PlaceOrderinterface _ .
. <<interface, Provider>=> m PlaceOrderInterface

OrderTaker / i
<<use>> H

b > quoteRequest() <t
order()

<<Participant>> OrderTaker OderTaker <<Pafticipant>>
Dealer anufacturer

<<Service>> s:PlaceOrderlnterface

OrderPlacer OrderPlacer Service
port

Service:

» Specifies a feature of a participant that is the offer of a service by one
participant to others using well defined terms, conditions and interfaces.

 UML port stereotyped «Service» on a participant or component.

Request:

» Specifies a feature of a participant that represents a service the participant
needs and consumes from other participants.

 UML port stereotyped «Request» on a participant or component.
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Logical system
- components:
! 'Dealer Network
\_ Architecture

<<Participant>>
Dealer

<<Request>> r:~PlaceOrderlnterface | T
<<Participant>>
| Manufacturer
<_<R(ﬁuest>§ sgrz~§|']ip8tatuslnterface| ], <<Service>> s:PlaceOrderlnterface
i :
I I <<Request>> sri:~ShippingRequestinterface
=9
I . I —-— - . - % _— . . -
IShlpper I <<Participant>> I /\ |
| o) I Shipper | d - de.l
Shipper I<<Service>> ssi:ShipStatusinterface I o ShippingProvider ShippingConsurer  ShippingProvi I
<<Service>> sri:ShippingRequestinterface | \C L. I
ShippingConsurrer

1
| =

« Components implement the service interfaces providing the link to
systems. Participants and services may be used in multiple
architectures.
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.
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i
corjsumer
1

\
\
N
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1

. i
N shipper:ShipperE

<<Participant>>
Dealer

~PlaceOrderinterface

7 Manufacturer Architecture
e
,’,’ - — \\\\
dealer:Deater E
T T >
i '
i

Software

components:
Manufacturer
Architecture

<<Participansa>

Manufacturer

[

<<Servicg>> s:PlaceOrderlnterface
<<Service>> s:PlaceOrderlnterface

izInvoicing E

terface

<<Sewic%>> ici:InvoiceCustomerln

]

<<Request>> r:
L]

<<Participant>>
Shipper

E]
[
[]

<<Request>> ici:~InvoiceCustomerinte

oh:OrderHandler

p:Productions E

<<Request>> poi:~ProductionOrderinterface

<<Se rvic%>> poi:ProductionOrderlnterface

L]

<<Service>> sri:ShippingRequestinterface

L]
<<Request>> sri:~ShippingRequestinterface

—J
‘<<Request>> sri:~ShippingRequestlinterface

26
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SoaML Methodology

Flexible
Business
Model (CIM)

Business Processes, Business Data, Business Rules, Organization

Business

SoaML Tu

Y
Architecture ‘ !
Model - a \ . Business
Bty Business Goals Processes
'Y A l
- \ b _‘ ~ Services
Capabilities ' Architectures
Service Contracts and Choreographies
Model to Model (M2M)l Transformation
System ‘
Architecture = 7 _ \
(SAM) Interfaces ' Service Interfaces e ]
and Messages — : .
— g e Choreographies
e }
Orchestrations
Software Components
Model to Text (M2T) lTransformation
Platform- Oom
Specific Cloud, Web Services, JEE, MAS, P2P/Grid, SWS Oem
Model (PSM) Eljgsn

A sHAPE

X
Q@
LL
=
O

<
O
D
[
(@]
()]
>
+—
(@]
(D)
o
[72]
S
(D]
o
wn
wn

ol o
= c
o| &
Olm
=l

o
Ko
©
(@]
=

* IT perspective on SOA
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Business Archltecture

Business
‘ ’ e Architecture _
Mode! * . \ Business
(BAM) Business Goals ' Processes
- LI

=] = \ Services
Capabilities Architectures

Service Contracts and Choreographies

* Represents the business perspective of an SOA.

o Captures business requirements and identifies services:
— Business goals
— Business processes
— Capabilities

« Specifies the business community and its services:
— Services architectures of the business community.

— Service contracts between the business entities participating in the
community.

SoaML Tutorial, MODELS 2010 29
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Case study: Travel agency
(Discount Voyage)

* A Travel Agency has some Client
contact with Partner Agencies

which provide reservation for N
Flights, Hotels, Cars, etc. 3= 8
« A Client can interact with the T ol Adenc
Travel Agency to: gency
— Reserve a Travel: AN VO VAR
— Cancel a Travel E s I
— Pay the Travel g 2 5
3 5 AN
« The Travel Agency needs to g =
be in contact with a Visa N4 N S
payment center in order to be Visa Partner Insurance
paid by the Client, and pay the Agency ||| Company
Partner Agencies. \_ Y,
SoaML Tutorial, MODELS 2010 30
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Business

u
Architecture
Model 5 . [ Business
(BAM) ~ Processes

Business Goals

e !

Architecture = e

Service Contracts and Choreographies

Model to Model (M2M) l Transformation

(SAM) Service Interfaces

. System . T
Architecture «— —
O e I I l g Model o \

Interfaces ——
and Messages
= ‘ﬂwice
- Choreographies
. Service
Orchestrations

Software Components

Model to Text (M2T) lTransformation

Platform-
Specific Cloud, Web Services, JEE, MAS, P2P/Grid, SWS
Model (PSM)
Lo 55
Define business goals Refine husiness processes e

[Refinement: Services architectures)

La &5 —  B5

Shecify Shecify services Shecify service
capahilities architectures cortractz and
hehaviour [zervice
choreographies)

[Dptional: Capakilities)
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Define

] o
. I Financial Optimization
u S I n es S g O a S Identifier: 04
ki (excerpt) |
* Business Motivation Model NERCRID B
. . pn . Requested Satisfaction: har
(BMM) IdentlfleS and deflneS Ung Of Measurement: net margin rate

Goal Value: 8%

— factors that motivate the Current value: 3,5%
. Problems: Personnel Reconversion
bUSIHeSS plan Source: CDC Ceisar
— elements Of a bUSineSS plan To manage the enterprise accounts by
optimizing the cash-flow and enterprise
margins.
* Modelling steps: K 7 R
— ldentify goals | D \
. . i ;
— Specify goals and their e <<pari>>
relationships B
. . . Int tA !
— Perform goal analysis linking the e
goals to existing or potential new i Y
bUSineSS processes Maximize personnel productivity Cash-flow management

A
<<part=> 1
I

e

Automation of accounting department activities
SoaML Tutorial, MODELS 2010
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Refine business processes
(1/2)

« |dentify relevant business processes:
— Focus on business processes that enable the business goals to be met.

— Public and collaborative business processes between different business
organizations.
* Map to community-level services architectures in SoaML
— Private business processes within a business organization.
* Map to participant-level services architectures in SoaML.

* Refine the business processes:

— ldentifv hiicinece antitiec and model them ac
] NUJILIN I Ol LI AT A T VIAIO T L] CAD

Nn le
IIIIIIII i P ~J

\J1

rewimlanec
VvV ~t =

ools or swimlane
¢ Map to participants in SoaML

— Focus on tasks that describe the interaction points between the business entities.
* Map to service contracts in SoaML

— ldentify the control and data flows between these tasks.

 Map to message types in SoaML
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s T T T T T T T T T T T T T T TN

Case

Refine business processes &

' TravelAgency |

PartnerAgency |

 VisaPaymentCenter |

destination:string / t:Travel c:Client g p:CardDetails o:Order
o) 7 @] O ! jo) O
& v Y / g &
1 | .

=

/
/ ,/
/ -
Il ,/
/ p
)
i ol I 4 S €
1 1 O .
! ! D [y cototttttotTotoooooootomomsmmeeees e S e e eSS >
i
: \ j -
! ! / Ve Lol
| p
1 travels [*]:Travel \ ! 0:0rder L CancelOrder
i \ ! &
! I e 1
.

1 1 T
i d / ] i
5 v i i | 1 /l i
S ' / | . |
(<) ! & 1
S O \l e | [ 48 hours |
< : ) : ! ) f [yes]
ini i checkSolvency =T ! _
E initOrderFile - L ClientSolvable? ChelckAvallabll/lty PlacesAvailable ReservePlace Wit
a T JAN 1 T
A ; : i ; i ! !
|
8 i : : : : : |
i | | | 1
y i 1 \2 I
i |
| i
i i
b:Billing i o:Order i oc:Order or:Order I
- Q i Q ' Q Q |
1 1 1 1




Specify capabillities
loptional]

» A capability identifies a cohesive set of functions or resources
provided by one or more participants.
— Capabilities are used to identify candidate services.
— Starting point for large business architectures.

* Modelling techniques:
— Goal-service modelling
 Identifies capabilities needed to enable business goals.

— Domain decomposition

» Uses activities in business processes and other descriptions of business
functions to identify needed capabilities.

— Existing asset analysis
* Mines capabilities from existing applications.

SoaML Tutorial, MODELS 2010 35
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Specify services architectures
(1/3)

e Services architectures
— UML collaborations stereotyped «ServicesArchitecture».
— ldentified from the BPMN processes.

o Participants
— UML classes stereotyped «Participant».

— ldentified from pools, participants and lanes in the BPMN
processes.

e Service contracts.
— UML collaborations stereotyped «ServiceContract».

— ldentified from possible interactions between participants
In the BPMN processes.

SoaML Tutorial, MODELS 2010 36
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Case
study

Specify services architectures g
(2/3)

Each Pool can
be mapped to a
Participant

| Client |

.| [ TravelAgency |

PartnerAgency |

 VisaPaymentCenter |

velAgency

1 T
1 '
! |
' !
| i
1 1
! f y \:/
i
i
o:Order i oc:Order or:Order
Q ! Q Q
! ! ! !

Interactions between Pools
are categorized as Service
Contracts

-;thFlFE
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Case

Specify services architectures g
(3/3)

[ 1. Create a Services Architecture

[ 2. ldentify Participants

_______

N -4’::_t_r_:_'l:[§1velReserv_a_lgi_qg_/ - rl:PartnerAgencyE[ .
partnerAgency - e
3. Identify Service Contracts }
4. Bind the Participants to the Service Contracts }
SoaML Tutorial, MODELS 2010 38
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Specify service contracts
(1/2)

* Analyse the BPMN diagrams to identify service contracts.

* This is a design-choice as there is no single construct in
BPMN that resembles a service contract.

« Certain pattern of objects can reveal a service contract, e.g.

— two single tasks follow one after another across a pool or lane
and are

— connected with a sequence flow and associated with a data
object.

o Specify the provider and consumer roles and interfaces
— operations and messages at the business level

SoaML Tutorial, MODELS 2010 39
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Case

Specify service contracts st
(2/2)

- <<interface>> E o
<<ServiceContract>> TravelOrder
- TravelOrder S .
2 e ] cancelOrder(in order : Order)
payOrder(in cardDetails : CardDetails)
N traveller: travelAgency:TravelOrder C createOrder(in travel : Travel, in client : Client):Order
~
——————————— ZZServi =TT -
- SerVICeContra-Ct T-—e <<interface>> E i
/’/ Travellnformation N Travellnformation
75 e
|/ ) getDestinations():string[*]
\ traveller: travelAgency:Travellnformation getTravels(in destination : string):Travel[*]
\\\ //I
SoaML Tutorial, MODELS 2010 40
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Specify service choreographies =
(service contract behaviour) [optional]

 The service contract behaviour specifies the
choreography:
— what is transmitted and
— when it is transmitted between participants
— to enact a service exchange.

 We recommend to model the behaviour of any complex
service contract in order to get a better understanding of
the interaction between the roles.
— use any UML behaviour or e.g. BPMN

— message sequence between the provider and consumer
interfaces
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System Archltecture

Model (SAM)

System
Architecture
Model

(SAM)
Interfaces

and Messages

Service
Orchestrations

Service Interfaces
ﬁmce
Choreographies

Software Components

 Represents the IT perspective of an SOA
— It partitions the system into software components and interfaces.

 Structural modelling to specify components, their interfaces
and dependencies:

— Service interfaces
— Interfaces and messages
— Software components

« Behavioural modelling to specify component interactions and
protocols:

— Service choreographies
— Service orchestrations
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Business

Architecture _
Model 5 a \ Business
(BAM) ~ Processes
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[Fefinsment: Interfaces and messages]
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Specify service Interfaces
(1/2)

Define service interface as UML class stereotyped «Servicelnterface».
— One-to-one mapping between service contracts and service interfaces.

 Define provided interface as UML interface stereotyped «Provider».

« Define consumer interface as UML Interface stereotyped «Consumer».
— The consumer interface is specified only when callbacks are needed.

* Link the provided and consumer interfaces to the service interface.

— Create an interface realization between the provider interface and the service
interface.

— Create a usage link between the consumer interface and the service interface.

 Create and link a conjugate service interface as UML class stereotyped
«Servicelnterface».
— The name starts with a ‘~’, and represents the counter-part of a service interface.
— ltuses the provider interface
— lItrealizes the consumer interface.
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Case

Specify service Interfaces st

example

(2/2) |

J Conjugate Service Interface

~—

~TravelOrderService m‘
1

S— oF Provider Interface
R EOEET (operations can be further
createOrder(in order : Order):integer H
cancelOrder(in orderld : integer) reflned from the BAM)
payOrder(in orderld : integer, in cardNb : integer)

N
i J Service Interface }
TravelOrderService m‘ \\

~TravellnformationService m‘

i
1
1
\V
<<interface>> 0o
Travellnformation

getDestinations():string[*]
getTravels(in destination : [*] string):SimpleTravel

getTravellnformation(in travelReference : Travel):boolean
2
i

!
TravellnformationService E‘
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Specify interfaces and
messages (1/2)

 Define message types as UML classes stereotyped
«MessageType».

« The specification of message types is closely linked to the
specification of operations and callbacks in the interfaces.

— Data passed into, and/or returned from the invocation of an operation or
event signal defined in an interface.

— For an asynchronous document-centric approach you will typically only
specify one input parameter.

— For a synchronous document-centric approach you will typically only
specify one input parameter and one response parameter.

 Message types may have properties that can be either modelled as
UML properties or associated UML classes.
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Case

Specify interfaces and example
messages (2/2)

Message Type
representing the Travel

Destination destination Travel d travel 1 PartnerTravelAgency
1 - 1 —

country : string=null < 01 ® travelReference : string=null name : string=null

continent : string=null v travel publicPrice : string=null partnerTravelAgency
priceVoyagesDiscount : string=null
isHighPriority : boolean=false
nbPersons : integer travel 0.1 CarRental

travel Uil strmgan.JII category : string=null
departureDate : Date=null carRental |npplaces : integer
returnDate : Date=null i .
flight renter : string=null
* travel startingDate : Date=null
endingDate : Date=null
Flight hotelBooking -

flightld : string=null ]

departure : string=null HotelBooking

arrival : string=null serviceOffer : string=null

departureDate : Date=null startingDate : Date=null

arrivalDate : Date=null endingDate : Date=null
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Case

Specify service Study
choreographies [optional]

e The behaviour of a service interface. r:traveller ] this: Travelorder [

— Useful for understanding complex | reateOrder( )
services. w
S|

— Refinement of the service contract
behaviour of the BAM. |

» EXpresses the expected interactions I
between consumers and providers of
services.

* |t can be specified as any UML

behaviour. il
— Activity, interaction or state machine. | 'H
e

— Message sequence between the
provider and consumer interfaces.

B T T PP P
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Specify software
components (1/2)

» Refine the participants of the services architecture by possibly
decomposing them into several components.
— Use SoaML participants for logical system components.

— Use UML components for components that represent internal design-
time software components.

« Create the ports of the participants/components
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consumer).

e Link the ports through their provided/required interfaces

— The types of the linked ports must be such that a conjugate service
interface is matched by a service interface.
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Case
study

Specify software e
components (2/2) — — g = |

<<Request>> port, typed by a <<Service>> port, typed
Conjugate Service Interface by a Service Interface

] /

<<Participant>>
Travel Agency Architecture

e

-
i:WebSite Ell QientDefinition i2:ClientEntity E[ECIientlnformationService |
. o ] :ClientDefinitionService |
:~ClientDefinitionService I ‘ ‘
Travellnf%’rration ke T Huy El‘:~TraveIDefinitionService |
[ :TravellnformationService .
:~TravellnformationService Qrdqge%llm
| :CardOperationsService
I i3:TravelReservationProcess I
[ ] ‘ i6:VisaPaymentCenter El'
co:~CardOperationsS’ervice
TravlalOde' |
:~TravelOrderServige| \D [ lto:TravelOrderService
| tr: ~TraveIReservat|onSerV|ce
o i7: PartnerAgency E‘

L

om:—~OrderManagementService

\

b ~B|II|ngSeI
O OderMianagerrent O Biling

:TravelReservationService

I TravelR&eqrvatlon
: !
I :OrderManagementService :BillingService |
L L
I ‘ i5:0rderEntity E‘ ‘ i4:AccountingDepartment E‘ |
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Specify service
orchestrations [optional]

 Orchestration of services:
— Refinement of the BPMN processes from the BAM

— Seen from the perspective of one specific participant
architecture.

e Orchestration is specified with activity or BPMN diagram:
— Must be contained in the corresponding participant architecture.
— Each activity represents a call to an operation of an interface.
— Model the control flow between the activities.
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Thanks for your attention
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