RightSolution™

Architectural view model for an integration
platform

Ph.D. Tomasz Gorski



Agenda

 Introduction,

,1+5” architectural view model,

Architecture modelling elements of integration platform,

UML Profiles for integration platform’s architecture modelling,
Integration platform design for electronic circulation of
prescription,

« Further works,

¢ Summary.



Introduction

Service-oriented architecture is the concept of creating IT
systems based on defining of services that system should offer.

The basis for the specification of the modeling method is

the SOA reference model, with particular emphasis on the
integration layer.

In this layer, the basic element is a enterprise service bus
(ESB). It is software, which enables the efficient

and standardized communication between connected
applications.

Integration platform consists of enterprise service bus and
connected information systems.
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Architectural view model ,,1+5”

» Architectural view model for integration platform should
encompass:
= View of integrated business processes,

= In the service-oriented approach one of the basic elements is
notion of contract. It should also be included in architectural
description.

= Moreover, very important are integration mechanisms
and mediation flows that should be presented in the description of
architecture. Hence the need for integrated services view, and
manner of their integration on the enterprise service bus.

= Use case view should also be extended by stereotypes required for
presenting functionality exposed for other computer systems.
- Hence redefined architectural view model was proposed which
is tailored to the needs of integration platforms designing. This
model] was called "1+5”.

«



& Architectural view model ,,1+5”

The model consists of following architectural views :
- Integrated processes,

« Use cases,

- Logical,

- Integrated services,

- Contracts, Processess

» Deployment. e cascs | Logical

Integrated

Contracts g
services

Deployment



g |Integrated processes view

« The purpose of this view is the identification of business
processes defined across all the analyzed organizations, which
require integration.

 The view is presented in the Processes Model.

- Business processes are presented on a business process
diagram of BPMN language.

- This is a basic view for the rest architectural views. In this view
are identified all services which require support by information
system. Those services are identified from manual, human and

automated tasks.
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L Use cases view

- Use cases view defines the scope and expected functionality of
information systems.

- This view is presented in the Use case model.

- The functionality of system is presented on use case diagrams.

« One of the main tasks of this view is presentation of system’s
use cases provided by the platform to other systems. In order to
distinguish actors, actors who are computer systems that use
the services exposed by the enterprise service bus, a new

stereotype <<IntegratedSystem>> was proposed, which is part
of the newly created UML profile "UML Profile

for Integration Platform”.
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&P Example: Use cases view

» Use case diagram shows application "e-Prescription” with a
separate system “e-Pharmacy”, integrated by the integration
platform.

fﬁf” Write a prescription
( -‘ 3 «IntegratedSystem:
Doctor N / e-Pharmacy

e, -

Get prescriptions



@ Logical view

The view presents the realizations of the use cases identified in
information systems. For this purpose following diagrams are
used: sequence, communication, and classes.

Moreover, the important task of this view is to present the
structure of business entities defined in the integrated

processes view.

On class diagrams are presented structures of classes needed
for realization of requests of human tasks.

Elements of Logical view
are presented in the Design model.
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This view is presented in the Services model.

It is important to present participants of the integration which
are systems that are connected to enterprise service bus. So, it
is important to define the contracts that will be implemented on
the platform integration. This view is used to illustrate the
cooperation of components in order to realize the contract.

The definition of a contract presents two parties: the
component implementing the service (<<provider>>) and a
component that uses the service (<<consumer>>).

Contracts are presented in the UML diagram — composite

structures diagram.
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o Integrated services view

 The purpose of this view is to show all services included in the
integration platform.

« This view is presented in the Services model.

- The view presents service customers and providers through
appropriate interfaces and references on UML component
diagram. These are components with stereotype
<<capability>> on integration platform according to SoaML.

- The central part of the component diagram is enterprise service
bus. It is presented as a component with stereotype << ESB >>,
which is part of the created UML profile "UML Profile for
Integration Platform".
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“ [ntegrated services vie

- Furthermore, important aim of this view is to present
mediation flows on enterprise service bus.

- For this purpose, activity diagram is used with applied UML
profile "UML Profile for Integration Flows."

- In this way, UML activity diagram was extended, and its special
form was obtained for modeling mediation flows on integration
platform. Thus was proposed a new UML diagram: mediation
flows diagram.
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2B Deployment view

- This view is represented in the deployment model.

- System specifications at the physical level should include
a description of the deployment architecture of software and
hardware equipment required for proper operation of the
proposed integration platform.

- UML diagram which realizes these tasks is deployment
diagram, which specifies the location of the designed
application on the infrastructure nodes in the organization.
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# Architecture modelling elements

Model View Diagram

Processes Integrated processes | (BPMN) Business process

Use cases Use cases (UML) Use case
(UML) Activity

Design Logical (UML) Sequence
(UML) Communication
(UML) Class

Services Integrated services (UML) Component
(UML) Activity

Contracts (UML) Component

(UML) Composite structure

Deployment Deployment (UML) Deployment




"™ UML profiles for architecture modelling

- Existing UML Profiles:

« UML Profile for Business Modelling,

« SoaML — Service oriented architechture Modelling
Language,

» Newly created UML Profiles:

« UML Profile for Integration Platform — encompasses
stereotypes representing elements of integration platform
like: ESB, IntegratedSystem,

- UML Profile for Integration Flows — contains stereotypes

representing elements of mediation flows like:
ContentEnricher, ContentFilter, Translator.



- Profiles and stereotypes applied for modelling architecture

of integration platform.

- UML Profile for Integration Platform

Name of UML profile Stereotype

SoaML All

Business Modelling All

Integration Platform IntegratedSystem
Message Type
ESB
AdapterType

UDDI




UML Profile for Integration Flows

Description of selected stereotypes in profile “UML Profile for Integration

Flows”.

Pattern’s name

Pattern’s icon

Pattern’s description

Endpoint)

[ Endpoint |

ContentEnricher 0[] Enrichment of message content.
| ContentEnricher |
ContentFilter Ot Message content filter.
Endpoint (Message 5O Point of sending or receiving messages.

EnvelopeWrapper

B

[EnvelopeWrapper |

Wraps the data to be sent in accordance
with the requirements of the messaging
system.

Translator

Translakar

Transformation of data formats.




- Profiles with required stereotypes were

created in

IBM Rational Software Architect 8.0.

=] l=F Platforma inkegracyina
% Diagrams

[=1-[F Inkeqration
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22 (UMLPrimitiveTypes)
@] BlankBusinessPackage BusinessUseCase

" UML Profiles

There are no problems associated with this profile,

General Information

This section describes general information abaut this profile,

% New UML Profile

Create a new UML Profils

Priofile harne:

| Inkegration

File Mame:

| Inkeqgration_Profile

Impork Model Libraries
UML Primitive Types

Diestination Folder:

|:|Java Prirnitive Types
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| [Browse... |

‘Working Sets
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Mext = Finish l [ Cancel

Mame: | Integration
Location: | C:\Dacuments and SettingsiPawet [BMIrationalsdplworkspace|Platforma integracyinalInteqration_Prafile, e
Size: 1669 bytes

Last modified: | 7 kwigtnia 2011 16:01:14

Editable: | krue
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& ' Business case

« Phisical circulation of prescription.

Doctor’s computer program

Pharmacist’s computer program




o Business goal

- Electronic circulation of prescription.

Doctor’s computer program Pharmacist’s computer program

)

Prescription
Prescription’s :> |] o
- Prescription’s

realization

realization




# Design of integration platform

 The application which implements the functionality was called
"e-Prescription”. Doctor must be able to write prescriptions
and view them. This second feature will be available for a
pharmacist in order to find a prescription to be realized.

- Figure below shows the use case diagram for the application
"e-Prescription” with a separate system “e-Pharmacy”,
integrated by the integration platform.

.
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< Design of integration platform

- The other side is a pharmacist, which realizes prescriptions issued by
doctors. The pharmacist must be able to realize prescriptions
and view realizations of prescriptions. This second feature will
be available for the doctor to find the realization of prescription that
has previously been issued.

- The application which implements the functionality was called
"e-Pharmacy”.

//Zalize prescription

L

x

Pharmacist «IntegratedSystem:s

e-Prescription
Get prescription’'s realization



Design of integration platform

Use cases "Get prescriptions” and "Get prescription’s realization" are
implemented as services and they are exposed to the integration
platform using WSDL. Services exposed from individual systems and
required by individual systems are shown in the UML component
diagram. This diagram is a representation of integrated services view
of architectural model “1+5”.
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a» Design of Iintegration platform

- In integrated services view is also used mediation flow diagram.
Mediation flow diagram for getting prescriptions is shown
below.

gt Get prescriptions

Receive messa ge
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‘4F E | O—s[ ]

| Checking of e-prespcriptions | ‘
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B < | £g

| Transformation to e-Pharmacy format | | XML-= Object transformation |




<recepta>
<nr>12345678901234567890</nr>
<swiadczeniodawca>
<nazwa>Nazwa jednostki wydajacej</nazwa>
<adres>
<ulica>Uliczka< /ulica>
<nrDomu>17</nrDomu>
<nrLokalu></nrLokalu>
<kodPocztowy>00-000</kodPocztowy>
<miejscowosc>Nazwa miejscowos$ci</miejscowosc>
<poczta>Poczta</poczta>
</adres>
<telefon>022-123-45-67</telefon>
<identyfikator>1234567890-12</identyfikator>
</swiadczeniodawca>
<oddzialNfz>13</oddzialNfz>
<uprawnienia>XX< /uprawnienia>
<chorobyPrzewlekle>X</chorobyPrzewlekle>
<pacjent>
<imie>Imie</imie>
<nazwisko>Nazwisko< /nazwisko>
<adres>
<ulica>Ulica</ulica>
<nrDomu>14</nrDomu>
<nrLokalu>356</nrLokalu>
<kodPocztowy>00-000</kodPocztowy>
<miejscowosc>Nazwa miejscowo[1éci</miejscowosc>
<poczta>Poczta</poczta>
</adres>
<pesel>xxxxxxxxx</pesel>
<nrPoswiadczenia>0000000000</nrPoswiadczenia>
</pacjent>

“ZB Design of integration platform

 Prescription in XML file format.

<dataWystawienia>dd-mm-rrrr</dataWystawienia>
<dataRealizacjiOd>dd-mm-rrrr</dataRealizacjiOd>
<specyfikacja>
<pozycja>
<nazwa>Lek pierwszy</nazwa>
<dawka>3</dawka>
<jednostka>opakowanie</jednostka>
<dawkowanie>
<czestosc>3</czestosc>
<ilosc>2</ilosc>
<jednostka>tabletka</jednostka>
</dawkowanie>
<dataRealizacji>1234567</dataRealizacji>
<godzRealizacji>1234567</godzRealizacji>
<ktoRealizowal>
<imie>Imie</imie>
<nazwisko>Nazwisko</nazwisko>
<ident>12345678901234567890</ident>
</ktoRealizowal>
</pozycja>

</specyfikacja>

<lekarz>
<imie>Imie</imie>
<nazwisko>Nazwisko</nazwisko>
<nrPrawa>000000000</nrPrawa>

</lekarz>



a2 Design of integration platform

- Both applications were written in Java Server Faces technology.

- Integration was realized with using of IBM Enterprise Service
Bus.
- Applied tools:
= ITBM Rational Software Architect 8.0,
= IDE Eclipse,
= Application server Tomcat,
- Database server MSSQL Server,
= IBM Enterprise Service Bus 7.0.
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ag® Scenario of using the platform

®

Write prescription — application ,,e-Prescription”.

Doctor’s computer program

Aplikacja medyczna

Rejestracja pacjenta

Rejestracja leku |

Umowienie wizyty

Recepia




o~ Scenario of using the platform

Write prescription — application ,,e-Prescription”.

Doctor’s computer program

&

WyszuKkiwanie
Pola wyszukiwania

Wyniki wyszukiwania

K% 12 3 4 5 67 EIRE
Numer Swiadczeniodawca Pacjent Lekarz
. Jakub Bednarski Lekarz Lekarski
777 N

o NZOZ Rodzina a7089805350) (1234567)
. Jakub Bednarski Lekarz Lekarski

£8885888888 NZOZ Rodzina (87082805350) (1234567)
Jakub Bednarski Lekarz Lekarski

(87082805350) (1234567)

Znaleziono 24 recept, Obecnie wyswietlanych: 3 recepty, od 22 do 24. Strona 8/ 8.
Specyfikacja wybranej recepty

Nazwa Dawka Jednostka Czestosc
tabletki 50.0 tabletek 3
syrop 500.0 ml 3

antybiotyk 30 opakowania 2

Wyszukiwanie recept

Data
wystawienia
Wed Mov 02
00-00:00 CET
2011

Fri Nov 04
00:00:00 CET
2011

Tlosc

20

Nr recepty Nrprawalekarza PESEL pacjenta ldentyfikator éwiadczeniodawcy
b b |
87082805350

Data 0Oddzial Choroby
realizacji od NFZ przewlekle

Wed Mov 02
00-00:00 13
CET 2011

Uprawnienia

Fri Nov 04
00:00:00 1
CET 2011

Jednostka

tabletki
ml

tabletki



3 Scenario of using the platform

Get prescriptions — application ,,e-Pharmacy”

Pharmacist’s computer program

Wyszukiwanie recepty do realizacji
- \wysuka

Pesel pacjenta do wyszukanie recepty: 8708280535 | [ Znajdz ]
B8 1234 2 =
Humer Swiadczeniodawca Pacjent Lekarz Data wystawienia Data realizacdji od Odr:iéia‘ pfzmr?eﬁe Uprawnienia
Jakub e Y
123 NZOZ Rodzina Bednarski |2[1ﬁ 102t | |2[iﬁ 10-30 | 10 null
(87082805350) = =
Jakub Lekarz
2011-11-01 2011-11-01
Tir NZ0OZ Rodzina Bednarski Lekarski | = | | = | 13 null
(87082805350) (1234567) (= ]
Jakub Lekarz
2011-11-03 2011-11-03
8685060886888 MNZOZ Rodzina Bednarski Lekarski | | | | null

(87082805350) (1234567)

2011 11-06 2[]11 11-06

Znaleziono 24 recept, Obecnie wyswietlanych: 4 recepty, od 21 do 24. Strona 5/ 5.




&8 Scenario of using the plarm

Realize prescription — application ,,e-Pharmacy”.

Realizacjia recepty

Pharmacist’s computer program

Pacjent: Jakub Bednarski (87082805350)
Lekarz: Lekarz Lekarski (1234567)
M 08876543210887654321
Wystawiona dnia: 2011-11-06 =
Recepta: Realizacja od: 2011-11-06 =
Choroby przewlekie:
Oddziat NFZ: 7
Nazwa Dawka Jednostka (zestosc Ilosc¢ Jednostka Zrealizowana Data realizacji Kod realizujacego Realizujacy
2011-11-07 Adam
tabletki 50.0  tabletek 3 2 tabletki = 7654321
= Abacki
2011-11-07 Adam
syrop 5000 mi ) 20 mi = 7654321
= Abacki
antybiotyk 3.0  opakowania 2 2 tabletki | []




o> Scenario of using the platform

Get prescription’s realization — application ,,e-Prescription”.

Doctor’s computer program

&

Wyszukiwanie realizacji recept

Wyszukiwanie
Pola wyszukiwania

Nr recepty Nr prawa lekarza  PESEL pacjenta Identyfikator Swiadczeniodawcy
[ [ ]
09876543210987654321
Wyniki wyszukiwania
K @ 5 60
Numer Swiadczeniodawca Pacjent Lekarz wvsi)::r?enia real[i)za;'it:;iio-d Odr':inZial pfzh;ﬁ;ﬁe Uprawnienia
. . Mon Nov 07 Maon Mov 07
09876543210987654321  NZOZRodzina  akub Bednarski Lekarz Lekarsk 00:00.00 CET  00:00:00 7 null
(87082805350) (1234567) e e
Znaleziono 1 recept, Obecnie wyswietlanych: 1 recepty, od 1 do 1. Strona 1 /1.
Specyfikacja wybranej recepty
Nazwa Dawka Jednostka Czestosc Tlosc Jednostka Zrealizowana
tabletki 500 tabletek 3 2 tabletki
syrop 500.0 ml 3 20 ml

antybiotyk 3.0 opakowania 2 2 tabletki



Doctor’s computer program

I Prescription

Prescription

Prescription’s :>

realization

& Business goal achived
- Electronic circulation of prescription. @

Pharmacist’s computer program

@rescﬁption’s

realization



> Further works

 Further studies are moving into following directions:
= Design automation of integration platform,
= Performance analysis of integration platform (simulation model of
integration platform),
= Configuration of integration platform development
process.



% Configuration of Integration Platform
Development Process
- Configuration was prepared in IBM Rational Method

Composer:
. Roles, 10 Rationt Method Composer - s a0 75 T - o S

Plik Edytuj Szukaj Konfiguracja Oszacowanie Okno Pomoc

o T k £~ [RUP for Integration Platform il L iais £ (B o) %
asks, | .

=) Bibioteka 34 & & S 7 = O |[EIRUP forTntegration Platform 5 =
Konfigurdcje * || Konfiguracja: RUP for Integration Platform =
o k [57] Asset Based Development
WO r Classic RUP {for large projects)  Tres¢ konfiguracji
E Classic RUP {for large projects) 2 Wybierz whyczki metod, pakiety tresci i procesy, ktére zostana wiaczone do tef kenfiguracji.
[&5] Classic RUP for SOMA " y : :
rO du CtS F‘_—'I Classic RUP for SOMA - for PDF or Word publishing_ () Ponownie oblicz bledy za kazdym razem, gdy konfiguracja ulega zmianie Opcje widoku problemow z kenfiguracja
° COTS Package Delivery @ Ponownie oblicz bledy tylko w przypadku Kikniscia preycisku Odéwiez i podczas zapisywania ] Ukey btedy
RUP for ASQ [T Ukryj ostrzezenia
RUP for Integration Platform [7] Ukryj komunikaty informacyjne
RUP for Medium Projects
RUP for Medium Projects_2
D RUP for RAD = Tresc: Dodaj te kategorie:
RUF Jor 3% 1 core [ £ core
[&Z] RUP for RSD 8 edend B & extend
R R ] 88 modernize W 88 soa
-| RUP for Small Projects .
: . [ £3 probna || &= RUP for Integration Platform
=| RUP for Small Projects - for PDF or Word publishing 8 soa
-] RUP for Small Projects_2 i | [ 8 systems
RUP for SOMA A [ 8 tech 4

[57] Suctems Fnnineerina (SFL

€| i & RUP for Integration Platform

.@ Kenfiguracja %7\.\7 = '| SEETT =k
RUP for Integration Platform

[[E] Dyscypliny

(2 Domeny

(2 Typy produktéw pracy
I;E iestau:y rol E 8 core

.1‘: e [1 £#8 extend 5
l-g_\ Procesy 7 [ = 1 3
= Kategerie niestandardowe O;‘.El Wybér wyczki i pakietu | Widoki‘ Ogélne opgje publik via | Opcje publik ia HTML‘ Opgje publikowania dokumentsw
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« New discipline and tasks:

m}

m}

Development Process

Modelling integrated
business process,

User interface design for

human tasks,
Message flow design,

Definition of contracts.

\ (" RUP for Integration Platform

i1 EI Method Composer

E & & O
Getting Started

RUP for Integration Platform

[E] Analysis & Design
Business Modeling
Deployment

El

[ ¥ RUP for Integration Platform dp

- New role — Integration Architect

[>

onuje Canstruction of
5 Automated Process

Integration
Architect ¥ Za

odpowiedzialn

Integration Model

> >

Define ESE
SENVIiCES structure

Define ESB

Configuration of Integration Platform

Dyscyplina: Integration

Szukaj w tym serwisie

ceEBE g

Przeptywy pracy odniesier

Define Integrated

Integration

Identify Security Patterns

Construct Architectural Proof-of-Concept (SOA)
Define ESB senices

Define ESB structure

Define Integrated System Responsibility
Construction of Automated Process
User Interfaces Design for Human Tasks
Modeling Integrated Business Process
Message Flow Praject

Connection Interfaces for Human Tasks

Connect Ci for the Tasks

Senice Specification
Message Design

Subsystem Design

Component Specification [SOA)
Identify Commonality and Variability
Business Pracess Analysis

Data Model Analysis

Existing Asset Analysis

Business Rule Analysis

Business Use Case Analysis (SOA)
Apply Senices Litmus Tests

.
.

.

.

.

.

.

.

.

® |dentify and Associate Senvices to Goals
.

.

.

.

.

.

.

 Nafina Sanira Mantrante

- L[>

Lefine Senvice
System Contracts
Responsibility

The purpose of this discipline is to highlight all senvices which are part of the integration platform and the whole structure of the ESB bus.

>

Message Flow
Cefinition

I




A3 Design automation of integration platform

- New transformations were proposed of model-to-model type:
Integrated processes to use cases views transformation,
Use cases to logical views transformation,

Use cases to integrated services views transformation,

Use cases to contracts views transformation.

« All transformations were realized in IBM Rational Software
Architect 8.0.

a

O

a

O

Integrated
processess

Use cases Logical

Contracts ll Integ1.~ated

SEIrvices

Deployment



3 Summary

New architectural view model ,1+5” was presented which is
better suited to specific of integration solutions.

New UML profiles were proposed : UML Profile for
Integration Platform, UML Profile for Integration Flows.

Modelling and design of integration platform were made in
IBM Rational Software Architect 8.0.

Example of application of architectural view model ,1+5” was
presented: electronic circulation of prescription.
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