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The lecture in the context of the entire course

1.
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A reference architecture for business information systems
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Client architecture
Exception handling
Business Intelligence

Systems integration

10. Service-oriented architecture

11. Selected design patterns

12. Design for testability
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Value to business

Simplicity

Advan::ed
Robustness

Value toIT

% functions expressed
as services

Source: IBM white paper: “Smart SOA: Best practices for agile innovation and optimization”
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softwane AG technology can Increase
your visibility acmoss a global supply
chaln and extend services to

your business partners using

B2B integration.

Using our Entenprise
Service Bus (ESB),

you can lntegrate your
heterogeneous systems
and extract featunss,
data and services from
them so they can be
re-used easlly In an
504 and composite
applications.

Run your arganization mone

efficlently and cost-effectively. Bulld

new, highly competitive proesses,
oF Improve current ones with our
Business Process Management
{BEPM) software,
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Ceenitrd

Enterprise # alications

With ouwr Application Modemization
Sulte, you can achleve @pld service
enablement to extend core applications
to an S0A and modern Web environments
without extensive programming. You
can also bulld new high-value business
services that provide greater allgnment
between business and IT.

With Business Activity Monltoring
{BA M), you can accurately measure
and Improve business performance In
neal timee. Customizable dashboards
provide managers with unlque views
Inta activity, alerts to problems

and bullt-in recommendations for
IMMprovErment.

With S04 Governance,
you can support rapld
and frequent business
change by easlly
managing, locating
and re-using IT assets
and enforcing paollcles
that ensure conslstenthy

high quality.

Using Hatural and Adabas, you can rapldly
develop and efficlenty malntain misslon-critical
business applications. Matwral delivers 50
percent productivity over alternatives such as
Java or [NET. And with Adabas you'll achleve
peak performance In even the most demanding
high-transactlon emvironments while benefiting
from a low Total Cost of Ownership (TCO).

Source:

Software AG

white paper

“Business Infrastructure
Software”
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[The Technical Path to Enterprise Service-Oriented
Architecture: Stepwise Adoption of New Technologies

O O O

A\
=

Step 1 Step 2 Step 3
Build the foundation with the Implement custom-developed Realize quick wins with
SAP NetWeaver platform composites enterprise services
= Implementation of the m Service-enablement of ® Leverage productized
technical infrastructure for existing back-end systems services, such as
enterprise service-oriented and development of enterprise services (ES)
architecture (SOA) custom services bundles
Low 4 High

Productization of busineés content
Source: SAP .Enterprise Service-Oriented Architecture made Easy*




Service-

Oriented

JustIn-Time Integration Enterprise

Service-Oriented Process

EI‘IIBI’pri se SOA * Business-Oriented Services
Buildout

|mp|emeni the SOA
SOA Metamodel * Pilots

Dvnamic Service Discovery

" . Manage Services
Mission-

Critical *
“Grass Roots” Web Process

Services

Implementations Wru.p Legacy Systems in "
., Services Interfaces
* Helerogeneous Systems with o

Proprietary Interfaces

Secure Service Interfaces

Source: HP white paper ,Service Oriented Architecture®
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Myths and reality

Myth Example Reality

m SOA is paradigm for structuring
the business of an enterprise
which then drives the IT
application landscape

m "If you're using Web services
(such as SOAP over HTTP),
you’ve achieved SOA”

m SOA is a technology
(standards and products)

W Structuring application

® "You can buy SOA out of the || landscapes towards a true SOA
box" takes a long time, needs high

expertise and is expensive

m SOA is easy

s . B Business must drive
B “Business automatically

B Technology drives business responds to market forces, once technology
SOA ‘o .|| ™ Technology can only support
technology is implemented bUSiness

B The structure of applications is

B Architecture means ® “Enterprise Service bus is the the primary focus of SOA
technical infrastructure core of an SOA* ® Technical infrastructure is
secondary
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Reference architecture for application landscapes /
Service Oriented Architecture

Legend

Domain

Interaction component
Business process comp.
Business function comp.

Business data componen

Dependency
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Domains = the suburbs of the software city
(IT application landscape)
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Enterprise application components =

Buildings of the software city

B Enterprise application components belong to

S0k domains
Sales Portal Agency Portal M Enterprise components should be internally
‘ 9 y constructed according to the reference
v architecture for business information
v V
orderTravel (P CP CP systems.
But: those internals are not relevant for SOA
Sales
Appllg\:atlon ® Components export interfaces they provide
getCustov,r/ner"\‘l/,f ------ Ty ® Components import interfaces they require
Customer ® Components can be composed
Stock
Management _ _ _ o
m Different categories of enterprise application

components: data, function, process, and
interaction
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Busines data components =
Storehouses in the software city

m Control business objects that are
managed by applications

@ ® Provide CRUD operations:

Create, Read, Update, Delete

M Provide consistency rules
M Provide higher-level operations for writing data, e.g., data history
B Provide various views on data (reading)

B Examples: CustomerManagement, ProductManagement, ...
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Business function components = p= = = | -
Factories in the software city '

® Implement complex
business logic

®m Usually the largest components
in an enterprise architecture

M Use business data components

B Examples: Pricing, Forecasting, CapacityControl, Ranking, ...
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Business process components =
Control centres in the software city

® Implement business
processes: process control

® Do not implement complex |
business logic but use
business function
components instead

M Use business data components
m Are often implemented using workflow management systems

B BUT: A workflow management system is part of the technical infrastructure,
NOT an enterprise component
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Interaction components =
Shopping malls of the software city

B Allow users to interact with
enterprise components

m Often: Internet or Intranet portals

o—o

el esl el
2 0awZa0
H

N o]

B Uniform layout
B Single sign on

m Examples: SalesPortal,
EmployeePortal, ...

Prof. Dr. Bernhard Humm, Darmstadt University of Applied Sciences, WS 2008 / 2009. 15.12.2008



Dependencies

Dependency: knows / calls / receives data from

Components of layer n may only have dependencies to
components of layer < n

(Layer 1 = business data component ...
Layer 4 = interaction component

l.e.: o

— Business data components (1) may have (3) ~
dependencies to other business data components 2 > 2 >
(1) only &

— Business function components (2) may have (2) RN N
dependencies to other business function (2) and -
business data components (1) only .

— Business process components (3) may have (1)
dependencies to other business process @ g @
components (3), business function components (2)

and business data components (1) only

— Interaction components (4) may have dependencies
to components of all categories (1-4)
Prof. Dr. Bernhard Humm, Darmstadt University of Applied Sciences, WS 2008 / 2009. 15.12.2008



Key statements of the reference architecture

1. Every component belongs to exactly one domain = ===

2. Every component is of exactly one category: ZD —
data, function, process, interaction > | o

3. Dependencies follow a layering of the T > || '
components according to their categories Ei ;’ Di‘ Dli.

\
\ il | 4
. il
N i
. - 7 i B ST
) _E i
47 i f
_-]
.
7
.
4

B In practise, IT application landscapes rarely
comply completely to the reference architecture.

B However, the reference architecture is a

guideline for developing the IT application
landscape
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Presentation

v

Application

kernel
v

Data access

Presentation

v

Application

kernel
v

Data access

Component categories are NOT 3-Layer-Architecture
(reference architecture of business information systems)!

Components of every category may consist of
three layers internally

Interaction component

— Presentation: Portal

— Application kernel: dialog control

— Data access: content management

Business data component

— Presentation: Dialogs for data management
— Application kernel: consistency rules

— Data access: data proper

Analogous for business process components
and business function components
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Example:
Components for travel booking via the Internet

Internet Services

Qo ot grecht Bt B C

- v v
I BookingKernel ‘ ‘ ‘ ‘

OrderManagement

Customer Management I " IResource quiiment

CustomerManagement | ResourceManagement
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Web Services Technology:
Naming Service

"naming service"

Service broker

2. find
(UDDI)

1. publish
(WSDL)

Service requestor Service provider

3. bind
"client" (SOAP)

"server"
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Basic Web Service Usage Scenario

2 http get

v

(manual) web )
servicew:

write client
application

y

3 WSDL file

4 SOAP request

Web Service
Repository
(UDDI)

execute client
application <

5 SOAP response

A

publish web
service

Web Service
Provider

1 register
WSDL file
(manually)
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