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Lecture Outlines 

Factory Method Design Pattern
Computer Store Example

Steps of Designing Factory Method Pattern

Benefits of Factory Method

What’s next…
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Factory Method Design Pattern
The Factory Method design pattern is a class creational pattern used 

to encapsulate and defer object instantiation to derived classes.

The intent of the factory method is to: 
Define an interface for creating an object, but let subclasses decide which 

class to instantiate.  Factory method lets a class defer instantiation to 
subclasses.

3

✅ Purpose
Defines one method for creating an object, but lets 
subclasses decide which class to instantiate.
🔹 Key Idea
“Defer instantiation to subclasses.”
🔹 Creates:
➡ One product at a time
🔹 Structure:
1. Creator (abstract class or interface)
2. Concrete Creator
3. Product (interface)
4. Concrete Product



Factory Method Example
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Structure

The generic and applied structure of the factory method design pattern is presented
below. As seen, the pattern requires both creational and product classes, similar to the
abstract factory design pattern. However, unlike the abstract factory design pattern,
creator classes in the factory method design pattern require only one creational
interface method for creating products that share the same interface.

Therefore, for each product in the system, the design
incorporates concrete product and concrete creator
classes.

Extra:

The Factory Method is simpler and is used when
there is one product type with multiple
implementations, while the Abstract Factory is
used when there are multiple product types and
multiple implementations of these product types.



Extra:

 Question (Scenario)

 A large electronics store wants to sell different types of computers. They currently have two categories:
 Standard Computers (basic, affordable models)
 Advanced Computers (high-end, gaming models)

 Each category of store can only build its own type of computer. For example:
 The Standard Store can only build standard computers.
 The Advanced Store can only build advanced computers.

 The store wants to provide a common interface so that when a customer asks for a computer, the store 
can return the correct computer type and also display its details (monitor, CPU, keyboard, cost).

 However, they want to design this in a way that makes it easy to add more computer categories in the 
future (e.g., “Workstation Computer Store” or “Budget Computer Store”) without changing existing 
code.
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1- Identify the Design Pattern
2- Write the Code
3- Draw the Class Diagram



Factory Method Example
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Extra:
1. ComputerStore (Abstract Class)

- Defines the abstract method `createComputer()` it is the factory method we use it for 
creating computer products. The return type is a pointer to a `Computer`.

- Declares ̀ displayComputer()` for displaying computer information based on the 
`type` (e.g., standard or advanced).

2. Derived Classes (StandardComputerStore, AdvancedComputerStore)
- StandardComputerStore and AdvancedComputerStore are concrete 

implementations of `ComputerStore`.
- Each class implements the `createComputer()` method to return a specific type of 

`Computer` (either Standard or Advanced).

3. Computer Interface
- The `Computer` interface defines the common methods (`displayMonitorInfo()`, 

`displayCpuInfo()`, etc.) that all computers (standard or advanced) must implement.

4. StandardComputer and AdvancedComputer
- Implement the `Computer` interface, each providing specific implementations for 

displaying information like monitor, CPU, keyboard, and cost.

Summary:
- The Factory Method pattern allows for the creation of different types of `Computer` 
objects (`StandardComputer` or `AdvancedComputer`) without changing the client code. The 
creation logic is encapsulated in the `ComputerStore` and its derived classes.



Extra: Steps of Factory Method
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Factory Method Example

Sample code for the ComputerStore Factory: in C++
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•Notes Extra:
•From code: Look for the virtual keyword to identify virtual methods “Abstract Methods”.
•From diagrams: Look for methods written in italics (indicating they are abstract or virtual).



Factory Method Example
Sample code for the ComputerStore Factory:

Prince Sultan University | Slides prepared from "Software Engineering Design: Theory and Practice" book and slides 9



Factory Method Example
Sample code for the ComputerStore Factory:
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Factory Method 
Example
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Steps for designing with the Factory Method
1. Identify and design the product interface (e.g., Computer)

2. Identify and design the concrete products that realize the interface from 
step 1 (e.g., StandardComputer, AdvancedComputer, etc.)

3. Design the factory interface (e.g., ComputerStore), which contains one 
abstract factory interface method for delegating product creation to derived 
classes.

4. Design one or more concrete factories for each product identified in step 2.

5. Associate each factory from step 4 with its respective product from step 2.
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Extra



Benefits of the Factory Method Pattern

Separates code from product-specific classes; therefore, the same code can 
work with various existing or newly created product classes.

The development becomes efficient, since different developers can work 
on the different parts of the project at the same time.

Easier to reuse specific parts of the code 

Easier to maintain specific parts of the  code.

Improve Testability. 
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Summary
In this session, we continued the discussion on creational design patterns, 

including:
 Factory Method

 In the next sessions, we will finalize the presentation on creational design 
patterns. Specifically, we will cover:
 Builder
 Singleton
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Extra:
Question(Scenario)
A Document Reader framework must handle different file types (PDF, Word, Excel). So, this class is an 

abstract “Document Reader” base class that implements the overall workflow for reading a file.
This base class declares a single overridable method whose job is to return the parser to use.


There is:

One common Parser Interface used by all concrete parsers.

 Each concrete reader subclass (e.g., PdfReader, WordReader, ExcelReader) overrides that single 
method to provide the appropriate parser.

 To support a new type (e.g., PowerPoint, Text), you add a new reader subclass that returns the new parser—
no changes to existing client code are needed.

Which design pattern is most appropriate here?

 Draw a UML diagram for your design?

Write a simple Java code example showing how the Factory Method ?
16
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Extra:
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<<abstract>>
DocumentReader 

createParser(t):Parser

PdfReader 
createParser(t)

ExcelReader  
createParser(t)

WordReader 
createParser(t)

<<Interface>> 
Parser

Parse()

PdfParser
Parse()

ExcelParser
Parse()

WordParser
Parse()
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Extra:
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Extra:



Extra: Question:
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<<abstract>>
NotificationSender

createChannel():Channel

EmailSender
createChannel():Channel

SMSSender
createChannel():Channel

PushSender
createChannel():Channel

<<Interface>> 
Channel

send(String)

EmailChannel

send(String)

SmsChannel

send(String)

PushChannel

send(String)
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