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Module Outline

• Understanding Components and Component 
Diagrams
– Classes are realized by Components
– Components and OO

• Composite Structure Diagrams
– Run-time structure of classes and components 

• Deployment Diagrams
– Hardware diagrams assisting system 

architecture and deployment of Components
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A Component is a Large and Cohesive 
Collection of Objects

A Component is 
compared to  

a Wall

An Object is 
Compared to a Brick
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A Component

• A Component is a Physical Module of Code
• Typical Component Examples: 

– Source Code: e.g. .CPP and .H files
– Executable: e.g. .EXE

• Component stereotypes can be
– ActiveX, Applet, Application, Executable, DLL 

etc.
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Component Types

• Design Time – e.g. Patterns
• Link Time – e.g. Language Class Libraries
• Run Time – e.g. Executable Components
• Distributed 

– DCOM: Distributed Component Object Model
– CORBA: Common Object Request Broker Architecture

• GUI & Database Components
• Components Available on the Internet may be a 

combination of above
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Application 
Components

Database 
Components

Security
Component

GUI
Components

•In House
•Third Party

•Language

Categories of Components in Practice

Utility
Components

Printing
Components

Component-based
Software 

Development



(c) Thomson Publishing, 2005: Practical OO 
Design: Figures - Chapter 8 - Implementation

©(c) Thomson Publishing, 2005:  Practical OO Design, 
1998-2005; v 3.1

7

Component Types

• Application
– Collection of Classes having business logic

• Database
– Deals with storage and retrieval

• Utility
– Support to the core modules

• GUI
– Provides standard interface
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Representing a Component in UML

<<exe>>
Patient A Patient component will

become Patient.EXE or 
Patient.DLL

Schedule Doctor

Component

Dependency

Interface

Notes

T hi s is  a n  
exp la nato ry no te
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Encapsulation and Components

DATA
(Attributes
with States)

METHODS

The Object-oriented Principles
remain within a Component...
External to the Component is

only its Interface

DATA
(Attributes
with States)

METHODS

DATA
(Attributes
with States)

METHODS

DATA
(Attributes
with States)

METHODS
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Component Relating through 
Interfaces

Component 
Using Services

Component 
Providing
Services

Interface

Component 
Using Services

Component 
Providing
Services

<<interfac
e>>
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Mapping Classes to Components

• C++: Each Class in earlier designs 
in mapped to TWO Components
– One Component represents the .CPP
– Another Component represents the .H

• Java: Map each Class in earlier 
designs to ONE Component
– representing the .JAVA file for the Classes
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Staff Component realizes Classes for HMS

 

Person
-PersonID: INT
-Name : CHAR
-Address : STRING
-DateOfBirth : DATE

 

 

Person
-PersonID: INT
-Name : CHAR
-Address : STRING
-DateOfBirth : DATE

 

 

Staff
-StaffID : INT
-Qualification : CHAR
-SpecialityCode : CHAR

 

Staff
-StaffID : INT
-Qualification : CHAR
-SpecialityCode : CHAR

 

SpecialityCodeTable
-SpecialityCode : CHART
-Description : STRING
-Affiliation : STRING

 

 

-SpecialityCode : CHART
-Description : STRING
-Affiliation : STRING

 

 
1..N 

 
1..N 

 

Doctor
 

Doctor
 

Nurse
 

Nurse

<<component>>

Staff
<<component>>

Staff
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Practical Component Diagram for HMS showing 
Java Library Dependency

<<component>>

Staff

 

<<component>>

Staff

 

<<component>>

Schedule
 

<<component>>

Schedule
 

<<component>>

JavaLibrary
<<component>>

JavaLibrary
<<component>>

Patient

 

<<component>>

Patient

 

  

  

  

  

  

  

  

  

  

  

  

HMS components 
will use the JavaLibrary 
components

HMS components 
will use the JavaLibrary 
components
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Practical Component Diagram showing Inter-
Dependencies and Packages for HMS

Patient

Patient Subsystem Staff Subsystem

Staff

Scheduling Subsystem

Schedule Calendar Database 
Subsystem
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Practical Component Diagram showing 
Packages and Interfaces for HMS
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Strengths of Component Diagrams

• Component diagrams provide the means to create an 
executable model of the system.

• Component diagrams are a physical diagram that 
represents how the software will be physically structured 
and related to each other.

• Interfaces used on a component diagram are helpful in 
facilitate well-organised reuse of multiple classes 
simultaneously.

• Component diagrams help in creating a good, efficient 
architecture.

• Component diagrams facilitate reuse by breaking software 
into reusable parts, which in turn increases overall quality.
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Weakness of Component Diagrams

• Component diagrams can be too coarse-grained.
• They are not OO in nature.
• Components diagrams often have circular 

dependencies between
• components.
• Mapping component diagrams to deployment 

diagrams is not always clear.
• Component diagrams have been implemented in many 

variations in CASE tools, and require a standardised 
to be more useful in UML.
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An Example Composite Structure Diagram 
for HMS

Calendar
Component

Staff

DateCalculate VacationCalculate

Date Database
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UML Elements on a Deployment  Diagram

Client

VoiceInput

Processor

Links

Node

T hi s is  a n  
exp la nato ry no te

Printer
Server

<<machine>>>>

Patient1 Patient2 Key Pad Entry
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Printer
<<device>>HMS

<<server>>

Patient.exe
<<client>>

Staff.exe
<<client>>

HMS-Database
<<dbserver>>

Deployment diagram with HMS Component and 
their Distribution

Patient Staff
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Deployment diagram for HMS Web 
infrastructure

Firewall Web Server

Router

Client 1

Client 2

Client 3

Internet

System Administrator

E
th

er
ne

t

Security

Browsers
(Clients)

Sys Admin
(Client via
VPN over
Internet)

Patient Database

Payment Database

©(c) Thomson Publishing, 2005:  Practical OO Design, 
1998-2005; v 3.1

22

System 
Designer

Implementation

Code
(.exe, .dll)

Project  quality 
management 

remains vital, but 
in the background

Programmer

Business 
Analyst

De
liv

er
ab

le
s

Q
ua

lit
y

Co
m

m
en

ts Programmer would “talk” to 
system designer first, 

followed by BA. In a good 
process, they would hardly 

ever talk with a user

System Design
Appraisal

Environment 
Creation

System 
Architecture

Appraisal

BuildingCoding

Requirements 
Model

Appraisal

Packages

Testing

Implementation Process-Component

©(c) Thomson Publishing, 2005:  Practical OO Design, 
1998-2005; v 3.1

23

Implementation Process Component 
Activities and Deliverables

• Code 
• Packages
• Environment Creation
• Requirements Model
• System Design Appraisal
• Coding
• Building
• Testing

©(c) Thomson Publishing, 2005:  Practical OO Design, 
1998-2005; v 3.1

24

Conclusions

• Components realize classes 
• Component diagrams show dependencies 

between components
• Composite structure diagrams shown run-time 

structure of objects and components
• Deployment diagrams show the hardware on 

which the system (components) will be deployed
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Workbook

Exercises

For The Class Room!!
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Workbook Exercises
1. Identify ONE component and show how it 

realises a few <<entity>> classes
2. Draw a simple component diagram with two or 

three components
3. Draw one deployment diagram with two client 

machines, one server and one printer

Project Work : 
(During Tutorial; 

Attendance is Mandatory)

This is a friendly Reminder:
Follow the Project Work Requirements;  

Discuss Your Project Work with your Tutor;
Ensure you Minute your Group Tutorial 

Activities & Attendance 


