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Building block evolution

SINTEF

A. Architecture Vision
= Higrebevel model of candidate bullding blocks
<

At

" E Opportunities and Solutions

" Associte huilding block gaps with work packages that will
address the gaps

B. Business Architeciure

C. Data/Application Architecture

D. Technology Architecturs

Step 1: Select Referance Models, Viewpoints, and Tools

Step 2: Develop Baseline Architecture Description

® High-level model of existing billding blocks, re-using definilons from
the Architecturs Repository whare thay ara availahble

Step 3: Devalop Target Architecture Description

¥ Develop view of required building blocks through the creation of
calalogs, matrices, end diagrams of the archifecture

" Fully document each bullding block

" Documen! rationale for bdding Block decisions in archilecure
documant

® ldentify the impaced building blocks, checking against a library of
building blocks within the Architecture Repositony and re-using whene
appropriata

" Whare necassarny, define naw bulkling blocks

¥ Select standards for sach bullding biock, re-using 28 much as passible
from referance models selected from the Architacure Continuum

® Dwocumeant final mapping of the bullding blocks o the Architscture
Landsaape

B From seleched dding blocks, identilfy those that rmight be re-used,
and publish as standsrds or reference models vie tha Architeciura
Repoatory

Step 4: Perform Gap Analysis

® Identify building blocks caried aver

" |gentify eliminated bulding blocks

* Idanty e bulkding Diocks

" Idantify gape and detarmine realization approach (e.g., tobe
developed or to be procursed )

Step 5; Define Rosdmap Components

Step 6: Resolve Impacts across the Architecture Landscape

Step 7: Formal Stakeholder Raview

Step &: Finalize the Architectu re

Step 9: Create the Architecture Definition Document
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UPDM — Unified Model for DODAF and MODAF
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SHAPE project and SoaML

StatoilHydro

SHAPE ) saarstahl

SOFTEAM Flexible

Think Object 43 usinE 55 M ﬂdElS

ESI

tecnaha

— \ifeb
Services

EEEEEEEEEEEEEEEEEEEEE

/>

@ SINTEF

ESI f
tecnaha

' I II| enc G bH
T~ SOFTEAM

Think Object

SINTEF



CIM to PIM to PSM
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CIM - PIM - PSM

CIM
BPMN BPDM BMM EPC Business Models
B
SoaML-SHA PIM
Core System Models
SoaML : ——
Service Variability
! /"\
. PIMs for different
PiM4 PiM4 PiM4 P2P/Grid/ Architectural Styles
WS-A SWS Agents |Components
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WSDL, WSMO, OWLS, JACK, JADE, JXTA, OGSA, J2EE, CORBA

J2EE, NetWeaver, .Net, ...

PSM
Implementation Models

Realization Technologies
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CIM-PIM-PSM Reference Matrix
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SoaML Historikk
(Service oriented architecture
modeling language)

OMG RFP — September 2006

3 initial submissions — June 2007
Merge process in 2008 and 2009
SoaML 1.0 ferdigstilt desember 2009
SoaML 1.0 adopteres av OMG 1 mars 2010

FTF chairs: Arne J. Berre, SINTEF og Jim Amsden, IBM

http://www.soaml.org
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Service Architecture
Modeling with SoaML
collaboration models
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Services Architecture

Purchasing
service

- - ==Serviceshrchitecture==
- Dealer Hetwork Architecture

- e e e
~ o ==ZerviceCortract==

¢ )

e e e ————
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)&)
= |
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: e P
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e
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A ServicesArchitecture (or SOA) is a network of participant roles providing and
consuming services to fulfill a purpose. The services architecture defines the

requirements for the types of participants and service realizations that fulfill
those roles.

The services architecture puts a set of services in context and shows how
participants work together for a community or organization without required
Drocess management.
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Inside the Seller/Manufacturer

’ )éﬂformatioriﬂﬂ

Order >

<Ship Req J[]]

hipped ||| 2 /

Order Processing

Shipped>

Accounting

lService.

Delivereo>
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ServiceContract

i

P ==ServiceContract== -
- Ordering Service -

e R

A ServiceContract defines the terms, conditions, interfaces and
choreography that interacting participants must agree to (directly or
indirectly) for the service to be enacted - the full specification of a
service which includes all the information, choreography and any
other “terms and conditions” of the service. A ServiceContract is
binding on both the providers and consumers of that service. The
basis of the service contract is also a UML collaboration that is
focused on the interactions involved in providing a service. A
participant plays a role in the larger scope of a ServicesArchitecture
and also plays a role as the provider or user of services specified by

SINTEF et Lt




Service Contract oo

package Ordering Service| Ordering Service }]

Role
within
service

Information
Service L ———— '; processed by order

interface \ OrderProcessorinterface ; processor

Corresponding type :. +fulfillPurchaseOrder] purchaseCrder © Purchase Order

' > s ! type :
to role v P - _ v Service
==Servicelrterface== — inte rface
Ord .
i OrderProcessor Correspondlng
LUSES
| Ordererinterface O'é: (] rOIe

| nfo rmation +shipmentScheduled)
received by +orderRejected()
orderer

The service contract specifies the details of the service — what
Information, assets and responsibilities are exchanged and
under what rules

SINTEF



Simple Protocol Choreography for Ordering Service Contract

S

mm ==zerviceContract== = e

—— Ordering Service .y
Fp— = — T T T/ T/ T T T W R e Ty
! orderer : Orderer order processor : OrderProcessor M
\ !
£} r
~— —_
— e =t
orderer : Orderer order processor : OrderProcessor

I I
| 1. fulfiIIF'urn:hase[ﬁlrder[purchaseﬂrdemjhl

[1 4 2. zhipmertScheduledi

[elze]
3 orderRejected

Could also be specified in BPMN, in principle
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Service Modelling with SoaML
Port/Connector models — extending
UML 2.0 composite structure
models
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Service ports and Service Participants

«interfaces
Scheduling

+ requestProductionScheduling | custormerInfo | Customer, purchaseCrder © PurchaseOrder )
+ sendShippingSchedule | schedule @ Schedule )

“«Parficipant:
Productions

«5ervices scheduling : Scheduling

P T

requestProductionScheduling

| sendShippingSchedule |

A Service port s the offer of a service by one participant to others using well defined
terms, conditions and interfaces. A Service port defines the connection point through
which a Participant offers its capabilities and provides a service to clients.

A Service port is a mechanism by which a provider Participant makes available
services that meet the needs of consumer requests as defined by Servicelnterfaces,

Interfaces and ServiceContracts. A Service port is represented by a UML Port on a
Participant stereotyped as a «Service, .

SINTEF




Servicelnterface

a Servicelnte rface can be + capahility { parameter : M?}S:sage ) Message + need | parar{neter : Message ) @ Message
the type of a service port. The P
service interface has the Servicelnterface
additional feature that it can
specify a bi-directional service —

where both the provider and a2 Interface2
consumer have responsibilities =

to send and receive messages roroce (|)

and events. The service

interface is defined from the

perspective of the service _
provider using three primary

sections: the provided and

required Interfaces, the _
Servicelnterface class and the

protocol Behavior.

SINTEF




Participant with Service and Request ports

«Participant
%2 Manufacturer

architecture : Manufacturer Architecture - shipper

#5ervider purshaser | Purchasing
- orderHandler - irvaicer

O—[ > - productions
-
orderProcessar | OrderProcessor ik ' %%
irrvoicer : Invoicer

mpuntl

#Request: invaicing|: ~InvaicingService

#5ervices invoicing : InvoicingService

:| i L: productions @ Productions

«Requests scheduling : ~5chedulin
«3ervicer purchasing : Purchasing : ? d «5ervicer scheduling : Scheduling

«Request: shipping : ~Shippin iCE = |
-u shipper : Shipper

«5ervicer shipping : ShippingService

The type of a Request port is also a Servicelnterface, or UML
Interface, as it is with a Service port The Request port is the
conjugate of a Service port in that it defines the use of a service rather
than its provision. This will allow us to connect service providers and
consumers in a Participant.
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SHAPE Service Variability Process
Overview

Roles

Phases

Artefacts

Provider Domain Expert Consumer

Design, Development, Variability Modelling & Customization
Publication Pre-Configuration & Personalization

Service extends Service Variability Metamodel
Metamodel
} }

according to accor(?mg to accorcljlng to

24CENCEM Service Variability resolves Service
: In Model : Variant Model

descrillaed by described by
|

Service i i
consistent & valid subset Service Variant
Interface Interface




A

reEri o

REuse and Migration of legacy
applications to Interoperable Cloud
Services
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REMICS Overall process — The ADM, (Architecture
Driven Modernisation), “SEI” Horse shoe

Cloud platform

— s —

I . - SOA and Cloud Computing
Service medlgtlon for Patterns applied,
L adaptation Legacy Components Replacement
and Wrapping,
: Design by Service Composition
Model Driven
Interoperability
Knowledge: REMICS KDM A . .
Business %’rocess and Rules Target SoaML with RE_MICS extensions
Components: SoaML Source c Architecture _ for Service Clouds,

Implementation: UML, U2TP Architecture > M Ig rate 7 for Service | Links to Business Models

. ] Model Transformation, Code
Knowledge Discovery, Forward MDA Generation, Traceability
Reverse Engineering Recover through L
: PIM4Cloud
C Validate,
» Control and |« %
Source code, binaries, Supervise :
documentation, users Service RESERVOIR, Joyant, Amazon,
knowledge, configuration files, Legacy Cloud Google, Microsoft
execution logs and traces. Artifacts Impltgmenta
ion

Models@Runtime for application
management,

Model Checking, Model-based
Testing for validation
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REMICS Metamodel extensions

CIM

= y
9
g PIM
;'5 Interoperability
=5 PIM 4 Models @
e i
Runtime

REMICS PIM4ServiceClouds

PSM

Deployment
Platforms
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Model Evolution and Variability
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Architecture model of a simple
database server

Database A l Server = |

@)
| ldata db: Database ¥ | dd fe:FrontEnda E m
T dOd [ —>L
Frentend & ‘ : gl “
)-d () 18 S

|dara 1 ||.|5Ef

From article: Evolving Architectural Descriptions of
Critical Systems, Mens/Magee/Rumpe,
IEEE Computer, May 2010

SINTEF
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Resemblance: Architecture
description of managed database

server

Contro] & |

mD—O

r p J Imanage

Ot

Idata Idata

companent ManagedServer [
resembles Server

perts: m;
parts: cn: Contral;
delete-connectors: dd;
conneciors:

rd joins riden to d@db;

pd joins pEcn 1o dale;

mm delegates-fram m@om le m;

ManagedServer

cn :Control 0 |

fe: FrontEnd 8 : U
T S uu

d UI;I—Z'*L__!

-

Server
{from Basel
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Replacement: Replacing the
Database component

component Batabase'im plementation-class ImprovedDatabasa ™,
resemnbles Database replaces Database

i}

Database 3 |
A

(replaces
Base :: Database) dfl .

Server
(c) (from Base)
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CVL overview and terms

standardized
CVL of base
model
variabilities

Specification in \

Resolution
Models

Selection of a set
of choices in the
variability model

AT ey

Variability
Model

CVL
execution

Resolved
Models

Base
Model

/ Product

Line model
in any MOF
compliant
language

Product models fully
described in the base
language.

All regular base
language tools can
be applied to these
models

SINTEF
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Applying CVL

MOF
(ECore)
,..-""'” ‘\""‘--.
CVL DSL
t t
cvL R} base
model model
r--------> CVL Generic Object Editor
--> DSL Editor Interface Editors
' & | &
Vanability Editor CVL Enabled Editors
Resolution Editor Analyzers
Transformations
Transformations

SINTEF
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SINTEF Variability modeling tool

& Java - org.¥ariabilitymodeling.c¥l1.1.examples;/TCL /demo1 /Demo.c¥l - Eclipse SDK

File Edit Mawigate Search Project Run  Cwl Editor  Window  Help

lti-Bo|s-0-a- |w#e- |0 |- & |- -0 e . 75| 8 sava

" |[#?] *Dema.cvl 2 ® stationzT.station_diagram &3

|
g% e te] < Ié 1o G | OO G | G GO | |

[Station StatiunZT].edpuints .
I{Tracktir- ‘L | |E- ||m ||nz HA HM |

1 {Track Cir

A {Middle En - N o

3 {Middle En 8 ©o oo
1

B
m |
o0 D000 va
1 {Manual 5 . ~ .
L} \I_-:_"'l Ll

m

1 {Track Cir .
1 {Manual 5 oo

F
i
o
Ly
a {5Lock S.I

%{Derailer 9 4] |

[Middle Endpoint FMES].First
_ﬂ & *stationZTFragments.station_diagram &2

[Track Circuit Endpoint FTCEY...

nminm+ + + + + 10 1 11 1 g

PV VVY

R

e EEEE

SINTEF



DIVA Adaptation model

Context Alloy
instance Divia 2 Alloy Specification
Rermeta o
T
&
nroperties
Fanked “alld

CloS Configuration ranking

Configurations Configurations
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CVL RFP Timetable

Event or Activity Actual Date

Preparation of RFP by IF Septembar 2009
RFP placed on OMG document server September 2009
Approval of RFP by Architecture Board December 2009
Review by IC
I'C votes to issue RFP Deacember 2009
LOI to submit to RFP due May 2010
Initial Submissions due and placed on OMG document server (“Three week August 2010

rule”)
Voter registration closes
Initial Submission presentations September 2010
FPreliminary evaluation by IT'F October 2010

Revised Submissions due and placed on OMG document server (“Three week | February 2011

rule”)
Revised Submission presentations March 2011
Final evaluation and selection by TF June 2011

Recommendation to AR and TC

Approval by Architecture Board June 2011
Review by I'C

I'C votes to recommend specification June 2011

BoD votas fo adopt specification June 2011
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