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Introduction

Historical meaning of components:

* |[nterchangeable parts in industry chains

- Small components could be fabricated by third-party
companies, then assembled altogether.
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Introduction

What is a component in software?
“A software component 1s a unit of composition
with contractually specified interfaces and
explicit context dependencies only. A software
component can be deployed independently and 1s

subject to composition by third parties”, definition by
Szyperski
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Introduction

What is a component in software?
“A component 1s a software element (modular
unit) satisfying the following conditions:
1. It can be used by other software elements, its
‘clients’.
2. It possesses an official usage description,
which 1s sufficient for a client author to use it.

3. It 1s not tied to any fixed set of clients.”, definition by
Meyer
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Introduction

What is a component in software?
* An element of software
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Introduction

What is a component in software?
* An element of software
* A unit of composition
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Introduction

What is a component in software?
* An element of software
* A unit of composition
 Can be composed in other systems
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Introduction

Component-based software engineering

- Aims for building software systems by gluing
components altogether.

- Doesn't want to represent real world (like OO
does).
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Introduction

Component-based software engineering

* Reduction of development time
* Aims for reusability
* Might reduce our costs

* Might reduce the mainainance needed
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Introduction

Approaches to component-based software
engineering:

« JavaBeans
« CORBA

e SOFA
« Koala
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Attributes of software components

Coupling

 Dependencies of the component with other
components/libraries

* Always look for low coupling — Avoid
unnecessary dependencies
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Attributes of software components

Granularity

 |ndicates the amount of functionality in one
component.

» Can be classified as fine, coarse or something
iIn between.
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Attributes of software components

Infrastructure

* Restrictions about what does the component
need to run.

* e.g. A Java component needs a Java Virtual
machine to run.
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Attributes of software components

Licenses

» Restrictions about how to use/modify the
components

 (c), cc, GLP, LGPL, BSD, ...
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White-box vs. Black-box

Black-box Model
« Components that can't be modified
e Source code is not accessible

* |ts behaviour can only be modified through the
iInput parameters
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White-box vs. Black-box

White-box Model
« Components that can be modified
e Source code is accessible

» Usually from the same organization or under
open licenses.
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White-box vs. Black-box

Black box — No customization, easier to
update or modify

White box — Customization allows to fit it in our
solution, but makes it difficult to mantain
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Costs

We divide this into two kind of costs:

* Acquisition costs — Cost of searching + Cost of
purchasing

» Customization costs — Cost of adapting our
solution to the component +
Cost of modifing the component
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Costs
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Services as components

» Services might act as remote components
 Nowadays network makes it easier

Internet / Intranet

e
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Services as components

Advantages:

* No need to include the whole component into
our solution

 Back-end not exposed
e Service can be updated
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Services as components

Standard protocols for using services.:
« SOAP
« REST
» Java RMI
* Net Remoting
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Examples

Webkit
 Component for HTML

and CSS displaying {(K\X
* Open Source project

o (http://webkit.org/)
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Examples

License
Granularity
Extensible
Specificity
Infrastructure
White-box?
Costs

Webkit

LGPL/BSD
Medium
Yes

Low

C++

Yes

Free
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Examples

JOpt

o Component for . {101 2006, DMA Evalutions - weww dna-evolutions, com
vehicle routing v 0w
optimization : o ; 1

» Use of very specific b5
techniques for
optimization L p :

* (Wwww.dna- , iy
evolutions.com) | ~
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Examples

License
Granularity
Extensible
Specificity
Infrastructure
White-box?
Costs

Webkit

LGPL/BSD
Medium
Yes

Low

C++

Yes

Free
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JOpt

©

Medium

No

High

J2EE / .NET
No
500€-10000€
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Examples

Musicbrainz Mp3
Information retrieval i

o Service for retrieving @'
Mp3 information from
a database

o (http://musicbrainz.org/
doc/Web_Service)

28

University of Helsinki - Seminar on software Business 2009 Verdaguer Olivella, Joan



Examples

WebkKit JOpt MusicBrainz
WebService

License LGPL/BSD © ©
Granularity Medium Medium Fine
Extensible Yes No No
Specificity Low High Low
Infrastructure C++ J2EE / .NET REST
White-box? Yes No No
Costs Free 500€-10000€ Free
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Conclusions

 Componentization can make our development
easler, cheaper and faster

 Choose wisely between white-box and black-
box models

e Look for customization/aquisiton costs trade-off
* Take into account the use of external services
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