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?\ O que é um componente?

*A software package which offers service through interfaces”
[Peter Herzum and Oliver Sims, “Business Components Factory: A
Comprehensive Overview of Component-Based Development for the Enterprise”,
hn Wiley & Sons, Incorporated, 1999].

'A ‘coherent package of software artifacts that can be
independently developed and delivered as a unit and that can
be composed, unchanged, with other components to build

omething larger”
.F. D’Souza and A.C. Wills, “Objects, Components, And Frameworks with UML
Gatalysm Approach” Addison- -Wesley, 1998].

A’component is a unit of composition with contractually
pecified interfaces and explicit context dependencies only.
- A software component can be deployed independently and is

subject to composition by third parties.”
[C. Szyperski, “Component Software: Beyond Object-Oriented Programming”
Addison-Wesley, 1998].
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Motivacao - Agenda

e Componentes sdo para composicao

. e« Componentes — software a medida versus
standard

nevitabilidade dos componentes
Natureza do software e entidades ‘deployable’
N Componentes s&o unidades de ‘deployment’
.‘9 ‘e O que o passado nos ensina

Do capitulo 1 do livro de C. Szyperski, “Component Software: Beyond

Object-Oriented Programming”.
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Motivacdo para os componentes

e O desenvolvimento da WWW e Internet
e Sistemas de servi¢cos poucos coordenados
>\ e Técnicas de projecto e linguagens Orientadas
<\ aos Objectos
N\ o Movimento da computacado baseada em
/-~ Mainframes para computag&o do tipo
/. Cliente-Servidor
" Ritmo rapido das mudancas tecnoldgicas
e Necessidades econdmicas de maximizar a
reutilizacao
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% Componentes s&o para composicao

=== ,,,Camponentes de software permitem a reutilizagéo de partes.
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Re-utilizacéo de Software

e Reutilizar € um termo muito abrangente que cobre
0 conceito geral de um recurso reutilizavel

- A reutilizagdo pode acontecer em varios niveis de
A\ abstracgéo dos sistemas:

Padrao (System Pattern)
- Especificagao

* Projecto

. Codificacéo
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Software baseado em componentes é
um conceito novo?

e Subrotinas
_ e Turing, 1949, Checking a Large Routine
. e Programacéao estruturada
<" e Dijkstra, 1968
‘e Bibliotecas (Libraries)
/. e NAG, 1971
. o Information Hiding
e Parnas, 1972
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% Entdo o que é novo?

V:;I;\;}?Iodularisation of software is not new;
What we want of a component is that
‘may be used by other program elements (clients)

(encapsulation and low coupling — good
strategies for any modular design)

Y
% : clients and their authors do not need to be

nown to the component’s authors
This is a little bit new, and only works if all the
respective authors work to a common standard
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Engenharia de componentes

e use of components is axiomatic in any mature
- engineering discipline;

tV
%: y-analogy, should be in software engineering too;
968: software crisis = software integrated circuits;
sometimes said that software is too flexible for
components;
Fbut this just indicates immaturity in the discipline;

e claim: software engineering now entering maturity.

2005/2006 ADAV 11
Ambientes de Desenvolvimento Avancados

versus standard

\ Componentes — software a medida

. ‘one extreme: project from scratch, using only programming tools
and libraries;

timally adapted, but expensive, technically suboptimal, usually
e, and requires maintenance;

| nce major trend towards other extreme: project outsourced,
OTS. (Component of the Shelf) software bought and

ay reorganization, cannot confer any
mpetitive advantage, slow to adapt to changing needs;

e component software is a ‘third way’: customized assembly of
standard components; compromise between cost efficiency and
flexibility.
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Componentes — software a medida
versus standard

Espectro entre o fazer tudo e o comprar tudo
A

~
~
~
™

cost flexibility,
efficiency nimbleness, N

compelitive edge

0 100
% bought
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Inevitabilidade dos componentes

e To speed up development process;

e To reduce development cost;

2\ o However, compared with make-all systems,
component-based systems may have some
lost in flexibility and competitive edge if they
are not well organised with most suitable

~ components.
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% Inevitabilidade dos componentes

/55*technical superiority of component technology is not
~ enough;

critical mass also required: variety and quality, apparent
_benefit, strong or numerous sources;

’ i ‘ ~use of components becomes inevitable, and
rietary solutions become unsustainable;
éuechté vortex is plausible, preparedness for an emerging
: mponent market is essential;
"6""‘°’preparation involves  component-friendly  (modular)
approaches, which has its own advantages anyway.
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% Natureza do software

55$0ﬁsware components initially considered

n_alogous to hardware components

‘software IC, software bus

%
?/ .also};}énﬁalogy with  hi-fi  components,
_~mechanical engineering (gears, nuts,
~_bolts), Lego;

e is different: deliverable is not  -JE—-
t-blueprint for product j oo

is a meta-product;

computer is  factory, instantiating
blueprint;

o by default, repeated instantiation is easy.
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Entidades ‘Deployable’

Definicao

[Entidades ‘deployable’ :

| 'S&o entidade de instalacdo e distribuicdo binaria.
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% Entidades ‘Deployable’

‘e as important to distinguish between software and instances as
between plan and building;

confusion between classes and objects;

e understandable: in software, both plan and building
~can be parameterized, applied recursively, scaled,
tedly instantiated, whereas instances cannot;

ceprgséntable by same kind of thing (eg object, bits);
re is a generic metaproduct;

§ 1s a good model of logical structure of software, but not of

engineering and market aspects
e moral: software engineering is a blend of physical and logical
engineering
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Unidades de ‘Deployment’

—

~software component is what is actually deployed in a

? ~component-based approach;
/ bjects are almost never bought, sold or deployed
us components themselves are not normally instantiated;
- deed, component may not have OO implementation at all;

ae:pendently;
e object technology is mostly used to construct monolithic
applications, not components.

of deployment is typically more static: class, or framework
ses;

forming part of ‘component instance’ are instantiated
asses deployed within the component;
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m O que o passado nos ensina? (1/2)

‘e For many years, the most popular has been
Q Microsoft’s Visual Basic;
Later the JAVA (Enterprise JavaBeans — EJB) and
COM+;

modern OSs (applications composed in environment,

‘/ ~ communicating via filestore or pipes)
~ e plug-in architectures (eg Netscape Navigator, PhotoShop)

e MacOS extensions, DOS TSRs
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\\ O que o passado nos ensina? (2/2)

effective

nfrastructure providing rich foundational functionality

components purchased from independent providers,
~deployed by clients, with direct meaning to client

iff:erent roles for component construction and assembly
afge enough for reimplementation not to be cost

multiple components from different sources coexist

but arbitrary combinations may conflict
“(composability need only be highly likely, not
guaranteed)
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Histdria do desenvolvimento do S/W

Chaotic
Development

R
Structured
. Development

N dL

Object-Oriented
- Development

Component-Based
Development

L L

2005/2006

Functional decomposition
Functions with arguments, and
Results.

Modeling problem domain,
Encapsulating data and
functionality

Reduces coupling. Abstracted
Interfaces, framework and
Business code distinction

Not revolution,
But evolution.

D A @ & 8 -

Software Product Line , Dynamic Software Architecture, ...
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Evolucéo para os Componentes na Industria
=N

B L M

Component-based dept.

C++, Eiffel,
OOA/D B L M CORBA3.0,
Booch, OMT, L . EJB, DNA
( ) Distributed objects/systems! I8, ’
Objectory) XML, e-commerce,
B L M CORBA2.0, Business component
Object-orientation Openboc, approach
ActiveX, DCOM,
UML
1980 1990 2000 2010

g edge is a phase in which a few visionary organizations start to work out certain concepts and
M, having to create new technologies from scratch or use existing technologies in a very

L, Leéding edge is a phase in which there is industry support for a new technology, but the right way to

use this technology is still known to only a few organization.

‘e M, Mature is the phase in which the knowledge of a new approach is largely available and the supporting
technologies are stable.
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Questoes

:
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