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Components in context

developed within ‘ adopted by

l adopted byl l
Smaliai) 1967- CRMI D 1989- 1995-
o I Java MTS/COM:
Only interoperable Typically language neutral. A way of packaging
within the language. Multiple address spaces. object implementations
Single address space Non-integrated services to ease their use.
Integrated services
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What is an Object ?

m Specification unit

1x

Interface

® Implementation unit o
= | realization

source

instance

m Execution unit
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Aspects of a component

m It has a specification

m It has an
implementation

for (int i=0;
i<limit; i++)
{ list[i] = ..

b

m It can be
deployed

m [t conforms to a standard

Enterprise

Component u It can be
Standard packaged
into modules
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Component standard features

Component Model:
defined set of services that support the software

set of rules that must be obeyed in order to take
advantage of the services

Simple programming model, no need to
design/know about the infrastructure

Services include:
remote access, transactions, persistent storage, security

typically use services by configuring not programming
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What is a Component ?

Specification unit

instance //

Object

Component 1.%
Specification [

Interface

m Implementation unit

source

instance

* | realization

Component
Object

m Packaging unit

m Execution unit
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Interface

Represents the usage contract
Provides a list of operations

Defines an underlying logical
information model specific to the
interface

Specifies how operations affect or
rely on the information model

Describes local effects only
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Interfaces vs Component Specs

Component
Specification

Represents the realization
contract

Provides a list of supported
interfaces

Defines the run-time unit

Defines the relationships between
the information models of different
interfaces

Specifies how operations should
be implemented in terms of usage
of other interfaces
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Blueprint for the systems being considered

. | Active/Java
Server
Page

DCOM / IIOP / RMI

SQL, etc.

COM+/EJB
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System layers

A User Interface

Creates what the user sees.
Handles Ul logic.

User Dialog

Dialog logic.

Transient state corresponds to the dialog. PN H ”

Can sometimes be used with multiple Uls. client part
System Services “server” part

Operations are new transactions.

Can be used with a variety of user dialogs or batch.
Components correspond to “Business Systems”.
No dialog or client-related state.

Business Services

Components correspond to “stable” business types or groups.
Operations can be combined with others in a transaction.
Usually have associated databases.

Application

<
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Workflows in the design process
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Business
requirements
Existing
Artefact assets
Requirements \
Business Concept 2" ~ User
madels Technical Components inferface
 [constraints | [ 1 )
Specification Provisioning Assembly
LComponem‘ specs T Assemblies
& architectures I
/ » Test
Tested
bli
WOI"kf'OW (Cf RUP) assemblies
Deployment
mited

AP ALALE 4 -5 A

Proble

m domain

knowledge

Business
requirements

The Requirements Workflow

Y

Develop Business
Concept Model

Y

Requirements
Workflow

Develop business
processes

A

Identify Use Cases

Software
boundary
decisions

Business
Concept
Model
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Business Concept Model

R 1
Hotel Chain 1%
Lx Clerk
1
Hotel
*
contactedHotel N 1
* * 1.*
. allocation
Customer 1 — Reservation o1 Room
1 1 * *
contactAddress | 0.1 1
Address I RoomType
0.1
1 Bill
Payment o
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Identify Use Cases

A use case describes the interaction that follows from a
single business event. Where an event triggers a number
of process steps, all the steps form a single use case.

Wait for
event

enquiry/

Check
availability

request/

Amend
reservation

Confirm
reservation
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amendmen

reservation

Take up
reservation

customer arrives/

cancel request/

Cancel
reservation

Process no Notify billing
show system
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ReservationMaker

Guest

A=——

BillingSystem

=

ReservationAdministrator
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Reservation system

Cancel a
reservation

Use Case

diagram

Make a
reservation

Update a
reservation

Take up a
reservation

Process no
shows

Add, amend,
remove
hotel, room,
customer,
etc.

Syntropy Limited

Name Make a Reservation

Initiator | Reservation Maker

Goal Reserve a room at a hotel
Steps

Main success scenario
or 1. Reservation Maker asks to make a reservation
Extension . Reservation Maker selects hotel, dates and room type

Points . System provides availability and price
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VoONOOhwN

. Reservation Maker agrees to proceed

. Reservation Maker provides name and postcode

. Reservation Maker provides contact email address
. System makes reservation and gives it a tag

. System reveals tag to Reservation Maker

. System creates and sends confirmation by email

Extensions

3. Room Not Available
a) System offers alternative dates and room types
b) Reservation Maker selects from alternatives

6. Customer already on file

a) Resume 7 Syntropy Limited
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The Specification Workflow

Requirements

I
L]

Component
Identification

'

Component
Interaction

'

Component
Specification

Specification

Provisioning
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Component Identification

Business Concept Use Case
Model Model
|
v Component
Develop Business Identification
Type Model
Existing + y
Interfaces .| Identify Business Identify System
Interfaces Interfaces & Ops
Existing + + Architecture
Assets _ Create Tnitial L Patterns
Comp Specs &
Architecture

Business Business Component System
Type Model Interfaces Specs & Interfaces
) v Architecture
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Identify System Interfaces and Operations

System interfaces act as facades - they are the point of
contact for the Ul and other external agents. They are
supported by components in the system services layer.

Use
case
steps

Use case

Make a

identify room requirements

system provides price
request a reservation
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Reservation

Make
Reservation

Dialog
Type

<<interface type>>
IMakeReservation

System

Interface

getHotelDetails()
getRoominfo()
makeReservation()
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Hotel Chil'n !

contactedHotel

Develop the Business Type Model

Customer

Hotel

1"*
Cler
1

1

contactAddress | 0..1

Address

Payme3§ o1
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[

Reservation

0.1

1
1.*
_ OHOCG;‘.T Room
* *
1
1 RoomType

Bill
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Initial Business Type Diagram

«'rype» 1 L <<1’ype>> |
Hotel RoomType 1
i S name: String
1 1 price: Currency
1
<«<type>» 1 1> o ‘r;/pe»
*

Cess'r:r'ner' 1 «type>> 509? :
:zg‘fioder:'ggrring *| _Reservation number: String
email: String resRef: String | * allocation | 0-1

dates: DateRange]
x|

1 [ 1

Business Business
Concept Model  <<trace>> | Type Model

Syntropy Limited
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Identify business interfaces

- f <<1'ype>> _1
° 9 *— name: String
Hotel : ;
- price(Date): Currency
name: String @ ——— |stayPrice(DateRange): Currency
available(DateRange): Boolean

1

«core> 1 . *
Customer * L. “;YPe”
oo, & \ /14 <<TYP6>.> numbe?v?g\frin
postCode: String *| /Reservation ' ‘ o1 9
email: String resRef: String * allocation | Y-
dates: DateRange

*|

Responsibility for holding

<<in’re\@c_e/v/pe» ; L
ICustomerMgt this association has been

Responsibility for business
types is shown by containment

‘ allocated to |IHotelMgt
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Component architecture

<«<comp spec>>
Reservation

System

4@ IMakeReservation
4@ ITakeUpReservation

<«<comp spec>> 4@
BillingSystem IBilling "=

<«comp spec>

CustomerMgr é

ICustomerMgt

<<comp spec>> D
HotelMgr

THotelMgt
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. Component
Business Concept ;
— 1 Develop Business £ :
Model Type Model Identification
Existing
Interfaces ;[ Identify Business Identify System Use Case
| Interfaces Interfaces & Ops Model
Existing Architecture
Assets » Create Initial Patterns
Business| | CompSpecs& [T
T e Architecture Component Specs
& Architecture
y Component
. Discover Business System Interaction
Business Operations Interfaces
Type
Model A A
Refine Refine Component Specs
TS Interfaces & Ops & Architecture
3 3 Component
Define Interface Specification Component Specs
Information Models & Architecture
- - Specify Component- ‘4
Specify Operation Interface constraints
Pre/Post-Conditions
Component Specs
v Interfaces v & Architecture
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UML diagrams

Business
Concept Model

Requirements Diagram Class
Business Concept Model Diagram

Use Case Model

Specification

Business %?
Type Model |

Business Type Model —__|

Interface Specifications

/ Diagram
Interface
Responsibility

Diagram

Use Case
Diagram
% Use Case
. .
P Diagrams
% I
Interface
Class Specification
Diagram ¥ Diagrams |~
Component
> Specification
\ Diagrams
Component [ —
Architecture

Diagram

Package
Diagram
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Component Specifications

Component Architecture

Interactions

Component ==
. di
Interaction [ ¥
Diagrams

Collaboration
Diagram
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John Cheesman s John Daniels

Foreword by Clemens Szyperski

UML Components
A Simple Process for Specifying
Component-Based Software

Want to know more?

UML Components by John Cheesman and John
Daniels, Addison-Wesley

http://www.umlcomponents.com
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