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About the book

Embark on ajourney through the intricate world of software
architecture with "Dive Into Design Patterns' by Alexander
Shvets, where complex concepts are demystified and presented
with unparalleled clarity. This essential guide unpacksthe
timeless principles of design patterns, transforming them from
abstract theories into practical, actionable insights. Whether
you're a novice programmer or a seasoned developer, this
book serves as your companion, providing you with the tools
to craft clean, maintainable, and efficient code. Dive into the
rich examples and engaging narratives that illustrate each
pattern's real-world application, and witness your software
craftsmanship elevate to new heights. Thisis not just a book;
It's a passport to becoming a proficient architect of elegant,
resilient software solutions.
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About the author

Alexander Shvets is an experienced software engineer and
author with a deep-seated passion for demystifying the
complexities of software design patterns. With awealth of
practical knowledge accrued over years in the industry, Shvets
has dedicated a significant portion of his career to educating
both budding and seasoned developers. His commitment to
clear, accessible instruction is evident in his widely acclaimed
book, "Dive Into Design Patterns," which distillsintricate
design concepts into comprehensible and actionable insights.
Through his pedagogical efforts, Shvets has become a
respected figure in the technical community, known for his
ability to bridge the gap between theoretical principles and
real-world application.
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Chapter 1 Summary : Basics of OOP
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Topic Description

Basics of OOP organizes data and behavior into objects created from classes, defined by programmers.
OOP

Objects An example object, Oscar, is an instance of the Cat class, sharing common attributes (fields) like name, age, and
and Classes behaviors (methods) such as breathing and eating. Members consist of fields and methods, with the state being
the datain fields and behavior defined by methods.

Class Applications typically contain multiple classes organized into class hierarchies. The Animal superclass shares
Hierarchies attributes and behaviors for subclasses like Cat and Dog, which inherit properties while defining unique
methods. Higher-level superclasses can further include categories like Organism.

Method Subclasses can override inherited methods to replace default behaviors or add additional functionality.
Overriding

Basics of OOP

Object-oriented programming (OOP) is a paradigm that
organizes data and behavior into bundles called

objects

, which are created from

classes
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, or blueprints defined by programmers.
Objectsand Classes

Using a cat as an example, consider an object named Oscar,
which is an instance of the
Cat
class. All cats share common attributes such as name, sex,
age, weight, color, and favorite food, referred to as
fields
. Additionally, cats exhibit similar behaviors—breathing,
eating, running, sleeping, and meowing—known as
methods
. The collective term for fields and methods is
members
. The datawithin the fieldsis called the
state
, while the methods describe the
behavior
of the object.

Class Hierarchies

In practice, applications usually consist of multiple classes.
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These can be organized into

class hierarchies

. For example, a

superclass

called
Animal

can encompass shared attributes and behaviors of both cats
and dogs. The Cat and Dog classes then become

subclasses

, inheriting properties from Animal while defining their
unique characteristics—such as the meow method for cats
and the bark method for dogs.

Furthermore, the class hierarchy can be extended to include a
higher-level

Organism

superclass, under which both Animals and Plantsfall. This
structure allows subclasses, like Cat, to inherit features from
multiple parent classes.

Method Overriding
Subclasses have the capability to override inherited methods,

either replacing the default behavior entirely or augmenting it
with additional functionality.
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Example

Key Point:Understanding the relationship between
classes and objects is vital for effective OOP design.

Example:lmagine you are developing a game where
players can choose different characters. By creating a
'‘Character' class, you define common attributes like
health and strength, instilling shared behaviors like
attack and defend. If you design a'Warrior' subclass, it
can override the attack method to perform a unique
sword swing, while a'Mage' subclass might cast a spell
Instead. This structure not only organizes your code
efficiently but also allows you to maximize code
reusability and adaptability, empowering you to easily
add new character types in future expansions.
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Chapter 2 Summary : Pillars of OOP

Concept Description

Abstraction Modeling real-world objects by focusing on relevant attributes and behaviors while disregarding unnecessary
details.

Encapsulation  Hiding the internal workings of an object and exposing a simple interface for interaction, ensuring
straightforward interaction.

Inheritance Creating new classes by extending existing ones, promoting code reuse while requiring subclasses to
maintain the same interface as their parent class.

Polymorphism  Allowing a program to determine the specific class of an object and invoke its methods without knowing its
exact type in advance, enabling flexible object behavior.

Pillars of OOP
Object-oriented programming (OOP) is built upon four
foundational concepts that distinguish it from other

programming paradigms.

Abstraction
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Abstraction involves modeling real-world objectsin a
program by focusing on relevant attributes and behaviors
while ignoring unnecessary details. For example, an Airplane
class would contain different specifics depending on the
context—Iike a flight smulator needing detailed flight data
versus a flight booking application focusing on seat
availability. In essence, abstraction limits amodel to what is
significant for a particular context.

Encapsulation

Encapsulation refers to hiding the inner workings of an
object and exposing only asimple interface for interaction.
For instance, starting a car engine only requires turning a key
or pressing a button, masking the complex operations that
happen internally. This principle ensures that the interaction
with objects remains straightforward.

I|nheritance
Inheritance allows for creating new classes by extending

existing ones, promoting code reuse. A subclass can inherit
properties and methods from a superclass and add additional
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functionality without duplicating code. However, subclasses
must maintain the same interface as their parent class and
implement all abstract methods, even if they seem irrelevant.

Polymor phism

Polymorphism enables the program to determine the specific
class of an object and call its methods without knowing its
exact type in advance. For example, if a bag contains both
cats and dogs, a method to make sound can be invoked on an
Animal reference, and the correct sound will be produced
based on the object's actual class. This allows objectsto
behave asif they are instances of compatible classes or
interfaces, regardless of their true identity.
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Example

Key Point:Abstraction helps you focus on essential
aspects while designing your software systems.

Example:lmagine you' re developing atravel app.
Instead of delving into every engine component of an
airplane, you choose to represent just the flight number,
destination, and departure time—streamlining your
development process while still allowing users to book
flights effortlessly. This focus on essential features frees
you from unnecessary complexity, making your task
more manageable.
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Chapter 3 Summary : Relations Between
Objects

Relations Between Objects

UML Association

Association is arelationship where one object uses or
Interacts with another. In UML, it is represented by an arrow
pointing from one object to the other. Bi-directional
associations are also common, indicated by arrows at both
ends. Associations reflect links ssimilar to fieldsin aclass or
methods returning related information.

UML Dependency

Dependency is aweaker form of association indicating no
permanent link between objects. It usually arises when one
object uses another as a method parameter or instantiates it.
A dependency exists if changes in one object's definition
necessitate modifications in another.
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UML Composition

Composition represents a "whole-part" relationship where a
container object is made up of one or more components. The
component's existence relies on the container, depicted in
UML by alinewith afilled diamond at the container end.
This relationship emphasizes that components cannot exist
Independently of their container.

UML Aggregation

Aqggregation is alooser version of composition where one
object holds areference to another without controlling its life
cycle. Components can exist independently of the container
and can be part of multiple containers. In UML, aggregation
IS shown with an empty diamond at the arrow’ s base,
Indicating aless strict relationship than composition.
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Chapter 4 Summary : What'sa Design
Pattern?

Section Summary

What'sa Design patterns are customizable solutions for recurring software design problems, differing from algorithms
Design asthey are high-level concepts needing adaptation for specific contexts.

Pattern?

What Doesthe Patternsinclude sections like Intent (problem and solution), Motivation (context of the problem), Structure
Pattern (relationships between components), and Code Example (practical implementation).

Consist Of?

Classification  Design patterns vary in complexity and applicability, categorized into Creational, Structural, and Behavioral
of Patterns patterns, each addressing different aspects of software design.

Who Invented  The concept of design patterns originated from Christopher Alexander's work in urban design and was
Patterns? popularized for programming by the "Gang of Four" in their book, "Design Patterns: Elements of Reusable
Object-Oriented Software."

What’s a Design Pattern?
Design patterns are typical solutions for common issuesin

software design, serving as customizable blueprints for
recurring design problems. Unlike algorithms, which provide
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precise actions to achieve agoal, patterns are high-level
concepts that require adaptation to fit specific contexts. An
analogy compares algorithms to cooking recipes and patterns
to blueprints.

What Doesthe Pattern Consist Of?

Patterns are formally described and typically include the
following sections:

| ntent:

Describes the problem and solution.

Motivation:

Explains the context and nature of the problem.
Structure:

[llustrates the rel ationships between components.
Code Example:

Provides a practical example in apopular programming
language.
Additional details may include applicability, implementation
steps, and relationships to other patterns.

More Free Books on Bookey Y\



https://share.bookey.app/KNYZ6NPRcEb
https://share.bookey.app/KNYZ6NPRcEb

Classification of Patterns

Patterns vary in complexity and applicability, much like road
safety measures ranging from traffic lights to multi-level
Interchanges. Basic patterns, known as idioms, typically
pertain to a single programming language, while architectural
patterns are broader and applicable in multiple languages.
Design patterns are categorized by intent, including:
Creational Patterns:

Focus on object creation for flexibility and reuse.
Structural Patterns:

Detail assembly of objects and classes into flexible
structures.

Behavioral Patterns:

Address communication and responsibility assignment
between objects.

Who Invented Patter ns?

Design patterns emerged as common solutions to recurrent
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problems in object-oriented design. The concept originated
from Christopher Alexander's work in urban design, which
highlighted patterns in architecture. The application of this
concept to programming was popularized by Erich Gamma,
John Vlissides, Ralph Johnson, and Richard Helm in their
Influential book, “Design Patterns: Elements of Reusable
Object-Oriented Software.” This"GOF book" introduced 23
patterns that quickly garnered popularity, leading to the
widespread adoption of the pattern approach beyond
object-oriented design.
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Example

Key Point:Understanding the key structure of design
patternsis crucial for effective software design.

Example:lmagine you are about to solve a complex
software issue. Instead of starting from scratch, you
review a series of design patterns, identifying one that
articulates your problem clearly, including its intent,
context, and component relationships. By understanding
the structured format, you can adapt this pattern to fit
your unique situation, leveraging proven solutions to
enhance your design’s flexibility and maintainability.
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Critical Thinking

Key Point:The classification of design patternsis
more nuanced than presented in the summary.

Critical Interpretation:While the summary categorizes
design patterns into creational, structural, and
behavioral groups, it may inadvertently suggest arigid
framework that underrepresents the fluidity and
adaptability inherent to design patterns. Critics argue
that this strict classification may limit the devel oper's
perspective, overlooking the iterative and often hybrid
nature of solutions in real-world applications. For
Instance, some patterns can intertwine aspects of more
than one category, complicating the segregation
proposed. This viewpoint is supported by sources like
"Design Patterns Explained: A New Perspective on
Object-Oriented Design” by Alan Shalloway and James
Trott, which emphasi zes the dynamic nature of pattern
use in software development.
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Chapter 5 Summary : Why Should |
L earn Patterns?

Section Content

Why Should | Learn The importance of learning design patterns in programming is significant, as they provide numerous
Patterns? benefits despite the ahility to work without them for years.

Benefits of Learning
Design Patterns

Toolkit of Solutions: Provides tested solutions to common design problems and enhances
problem-solving abilities.

Common Language: Establishes a shared vocabulary among team members, improving
communication and clarity.

Why Should | Learn Patterns?

The importance of learning design patterns in programming,
even if one may work for years without them, liesin the
numerous benefits they provide.
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Benefits of Learning Design Patterns

Toolkit of Solutions

. Design patterns offer tested solutions to common software
design problems. Understanding these patterns enhances
problem-solving capabilities through object-oriented design
principles.

Common Language

. Familiarity with design patterns establishes a shared
vocabulary among team members, facilitating clearer
communication. For instance, referring to a“ Singleton”
eliminates the need for detailed explanations.
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Example
Key Point:Understand Design Patterns as a Tool kit

Example:lmagine you' re a cook in a bustling kitchen.
Each time you face a new dish to prepare, you might
feel overwhelmed. However, knowing a variety of
cooking techniques, like sautéing or roasting—your
‘design patterns —can make the process smoother.
When your colleague suggests a‘ Singleton’ recipe for
serving one perfect dish, you both immediately
understand the method without Iengthy discussions.
This shared knowledge not only boosts your cooking
efficiency but also enhances your ability to collaborate
with others, leading to delicious results faster.
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Critical Thinking

Key Point:Learning design patterns improves
problem-solving skills and communication in
programming teams.

Critical Interpretation:While the author emphasizes the
necessity of mastering design patterns for effective
software development, it's worth scrutinizing this
perspective. Some argue that relying solely on design
patterns can lead to complacency and alack of
Innovation in problem-solving. For example, according
to "The Pragmatic Programmer' by Andrew Hunt and
David Thomas, the most effective programmers adapt
practices to their unigue contexts rather than adhering
rigidly to established patterns. This suggests that while
understanding design patterns can provide valuable
tools, fostering a mindset of flexibility and creativity
may be equally important for true proficiency in
programming.
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Chapter 6 Summary : Features of Good
Design

Features of Good Design

Before delving into design patterns, it's essential to explore
the characteristics of effective software architecture, focusing
on goalsto pursue and pitfalls to avoid.

Code Reuse
Code reuse is avital strategy for reducing development costs
and accelerating time-to-market. Although the concept of

reusing existing code is appealing, challenges arise when
trying to adapt existing code for new contexts due to:
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- Tight coupling between components.

- Dependencies on concrete classes rather than interfaces.

- Hardcoded operations.

Such issues hinder flexibility and complicate reuse.

| mplementing design patterns can enhance component
flexibility, making reuse more manageable.

Patterns are considered a middle ground between classes and
frameworks, providing away to share design ideas
Independently of specific implementations. They present a
lower-risk alternative to frameworks, which require more
substantial investment and risk.

Extensibility

Change is an unavoidabl e aspect of programming.
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Chapter 7 Summary : Encapsulate What
Varies

Encapsulate What Varies

Overview

This principle focuses on identifying aspects of an
application that may change and separating them from fixed
parts to minimize the impact of those changes.

Analogy

The principleislikened to a ship divided into independent
compartments to withstand underwater mines, which
symbolizes changes in the program. By isolating variable
parts into modules, the overall codebase remains unaffected,
making it easier to implement and test modifications.

Encapsulation on a Method L evel
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In the context of an e-commerce website, a method called
"getOrderTotal ™ calculates the total including taxes, which
may change due to varying tax regulations. Initially, this tax
calculation code is mixed within the method.

*Example (Before):* Tax logic embedded in "getOrderTotal .
*Example (After):* Tax calculation logic is moved to a
separate method getTaxRate, which allows isolation of
tax-related changes to one location.

Encapsulation on a Class L evel

As more responsibilities are added to methods, the core
responsibilities of a class can become blurred. Extracting
behaviors and related logic into new classes can create a
clearer and simpler design.

*Example (Before):* Tax calculation within the "Order™ class
causes confusion.

*Example (After):* Tax calculation responsibilities are
handled by a dedicated object, smplifying the Order™ class.
In summary, encapsulating what varies helps in managing
complexity and improving maintainability in software
design.
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Critical Thinking

Key Point:Encapsulating varying elements can
enhance code maintainability, but could lead to
over-engineering.

Critical Interpretation:While the author argues that
Isolating changeable components in software design,
such as tax calculations in an e-commerce application,
leads to greater maintainability and ssmplicity, this
approach may inadvertently introduce unnecessary
complexity. As noted by Martin Fowler in his book
'Refactoring: Improving the Design of Existing Code,
excessive encapsulation can lead to a convol uted
architecture that may hinder developers understanding
of the system rather than enhance it. Thus, the principle
of 'encapsulating what varies should be applied
judicioudly, taking into account the potential drawbacks
of over-engineering.
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Chapter 8 Summary : Program to an
|nterface, not an Implementation

Program to an Interface, not an | mplementation

Overview

The principle emphasizes programming to an interface rather
than a concrete implementation, advocating for flexibility

and extensibility in design.

Benefits of Flexibility

A designis considered flexibleif it can be extended without
breaking existing code. For example, a Cat class that can eat
any food is more adaptable than one limited to sausages. This
flexibility allows for easy enhancements to capabilities.

Setting Up Collaboration

To foster collaboration between classes, follow these steps:
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1. Identify the methods one object requires from another.

2. Create anew interface or abstract class for these methods.
3. Have the dependent class implement this interface.

4. Make the second class depend on the interface instead of
the concrete class.

Creating I nterface Benefits

Whileinitial changes may seem to complicate code, they lay
the groundwork for potential extensions and adaptations that
will benefit future users of the code.

Example: Company Simulator

Before:

The Company classistightly coupled to specific employee
classes, limiting its flexibility.
After:

By generalizing employee methods and using an Employee
Interface, the Company class benefits from polymorphism,
allowing it to treat various employee objects uniformly.
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Decoupling Companies and Employees

Declaring employee retrieval methods as abstract enables
subclasses of Company to implement their specific employee
types. This decoupling allows for the addition of new
company types without altering existing code.

Design Pattern Application
The transformation illustrated is an example of the Factory

Method pattern, demonstrating how design principles
enhance code maintainability and extensibility.
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Example

Key Point:Programming to an interface boosts
flexibility and adaptability in software design.

Example:lmagine you're building a social media
application. Instead of hardcoding a specific
Implementation for user authentication, you create an
Interface called AuthenticationStrategy. This allows you
to easlly swap out methods for logging in—be it
through password, biometrics, or social media
accounts—without altering the core functionality of
your application, making your codebase more robust
and future-proof.
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Chapter 9 Summary : Favor
Composition Over Inheritance

Favor Composition Over Inheritance

Inheritance is a common method for code reuse between
classes, where shared code is moved to a common base class.
However, it has several caveats:.

| nterface Restrictions

. A subclass cannot reduce the interface of the superclass,
meaning it must implement all abstract methods, even if they
are unused.

Method Compatibility

. Overridden methods in subclasses must be compatible with
the base class methods, to avoid breaking code that expects
base class objects.

Encapsulation Issues

. Inheritance can break encapsulation, as subclass access to
superclass details compromises internal data hiding.
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Tight Coupling

. Subclasses are tightly coupled to superclasses, resulting in
potential breakage of subclass functionality when superclass
changes occur.

Complex Hierarchies

. Reusing code through inheritance may create complex
parallel inheritance hierarchies, increasing class management
difficulty.

An aternative to inheritanceis

composition

, which emphasizes a"has a"' relationship (e.g., acar has an
engine) rather than an "isa’ relationship. Composition can
also involve aggregation, where an object references another
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Audio
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Chapter 10 Summary : Single
Responsibility Principle

Aspect Details

Principle Single Responsibility Principle

Description A class should focus on a single part of the software's functionality.
Objective Reduce complexity, especially as programs grow in size.

Consequences of Violation ~ Changesin one areamay require changes in others, increasing risk of unintended side effects.
Example An Employee class managing both employee data and generating timesheet reports.

Refactoring Solution Separate the reporting functionality into its own class to enhance maintainability.

Single Responsibility Principle

A class should have just one reason to change, focusing on a
single part of the software's functionality, fully encapsulated
within the class.
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Objective

The main goal of this principleisto reduce complexity.
Simplicity is sufficient for smaller programs, but challenges
arise as programs grow, leading to larger classes that are
difficult to navigate, understand, and maintain.

Consequences of Violating the Principle

When a class handles multiple responsibilities, any changein
one area necessitates changes in others, increasing the risk of
unintended side effects. If you struggle to maintain focus on
specific program aspects, consider whether it's time to
refactor classes based on the single responsibility principle.

Example

An Employee class that manages employee data and has
behavior related to generating timesheet reports illustrates
this principle. If the report format changes, it requires

altering the Employee class unnecessarily.

Refactoring Solution
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To apply the principle effectively, separate the reporting
functionality into its own class, isolating behaviors and
enhancing maintainability.
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Example

Key Point:Focus on maintaining high cohesion
within classes to enhance software maintainability.

Example:lmagine you' re devel oping a complex
software application. If you pack a single class with
multiple responsibilities, like managing user data and
handling error logging, any adjustments you make to
one feature might inadvertently disrupt the other. Now,
consider revising the error logging logic. If it was part
of your user management class, you' d have to carefully
scrutinize the entire class to avoid introducing bugs,
which could be tedious and error-prone. Instead, by
applying the Single Responsibility Principle, you can
divide those concerns; have one class dedicated to
managing user data and another strictly for error
reporting. Thisdivision allows you to refine error
handling without the fear of affecting user management,
thus streamlining your development process and
promoting a clearer, ssmpler codebase.
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Critical Thinking

Key Point:The Single Responsibility Principle may
overssmplify class design.

Critical Interpretation:While the Single Responsibility
Principle (SRP) emphasizes focusing a class on asingle
function, critics argue that this can lead to an
overabundance of classes that complicate system
architecture rather than smplify it. For example, by
creating numerous small classes each with a narrowly
defined role, devel opers might inadvertently introduce
unnecessary indirection, making the relationships and
Interactions between classes harder to follow.
Furthermore, SRP might not account for scenarios
where multiple responsibilities naturally collide within a
single class based on business logic, suggesting a more
balanced approach could be beneficial. Authors like
Robert C. Martin advocate for SRP, but detractors such
as Martin Fowler, in hiswork 'Refactoring,’ highlight
the complexities that arise from rigidly adhering to such
principles without considering broader architectural
principles or the complexity of real-world demands
(Fowler, 1999). Readers are encouraged to question the
absolute application of SRP and explore how flexibility
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In design could potentially yield better long-term
results.



Chapter 11 Summary : Open/Closed
Principle

Concept
Open/Closed Principle

Definition of Open

Definition of Closed

Understanding the
Principle

Key Note

Example: E-commerce
Application

Before Applying the
Principle

Solution Using Strategy
Pattern

After Applying the
Principle

Description

Classes should be open for extension but closed for modification to prevent breaking existing code
when adding new features.

A classisopen if it can be extended through subclasses as long as the programming language
allowsit.

A classisclosed when it isfully defined with a stable interface that won't change in the future.

A class can be open for extension and closed for modification. Direct changes can break existing
functionality, hence subclasses should be used.

Not all changes require using subclasses; bugs should be fixed directly in the original class.

The "Order” class has hard-coded shipping methods; adding new methods requires modifying the
class, risking existing functionality.

Every new shipping method necessitates modification of the “Order™ class.
Extract shipping methods into separate classes with a common interface to add new methods
without changing the "Order” class.

New shipping methods can be added through new classes that implement the “Shipping” interface,
keeping the "Order” class unchanged.

Open/Closed Principle

Classes should be open for extension but closed for
modification. This principle aims to prevent existing code
from breaking when new features are implemented.

Definition of Open and Closed
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- A classis

open

If it can be extended, meaning you can create a subclass and
add new methods or override behaviors. Some programming
languages use keywords (e.g., final") to restrict further
extension, making the class closed.

- A classis

closed

(or complete) when it isfully defined and ready for use by
other classes, with a clear interface that won't change in the
future.

Under standing the Principle

The terms "open" and "closed" can be confusing since they
seem contradictory. However, a class can simultaneously be
open for extension and closed for modification. Altering a
class's code directly can risk breaking existing functionality,
especially if it has already been developed and reviewed.
Instead, one should create subclasses to modify behavior
without affecting the original class.

Key Note
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Thisprincipleisn't for all changes. If abug isidentified, it
should be fixed directly in the class without the need to
create a subclass, as a child class shouldn't inherit the parent's
| SSues.

Example: E-commerce Application

In an e-commerce application with an Order class that
contains hard-coded shipping methods, adding a new
shipping method would require modifying the "Order” class,
which poses arisk.

Before Applying the Principle

- Modifying the Order™ classis necessary every time a new
shipping method is added.

Solution Using Strategy Pattern
- By extracting shipping methods into separate classes with a
common interface, new shipping methods can be added

without modifying the existing "Order™ class code.

After Applying thePrinciple
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- New shipping methods can be implemented by creating
new classes that derive from the "Shipping interface,
ensuring that the original "Order™ class remains unchanged.
Thisalso allows for better organization of responsibility, in
alignment with the single responsibility principle.
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Critical Thinking

Key Point:The Open/Closed Principle promotes
extensibility while minimizing risk in existing code.

Critical Interpretation: Although the Open/Closed
Principle is a foundational concept in software design
aimed at maintaining code stability, its practical
application may lead to complexities that contradict the
simplicity it proposes. While Shvets advocates for
subclassing to extend functionality safely, it's worth
considering that this approach can result in
over-engineering and a proliferation of classes that
complicate both the codebase and future devel opment
(Martin, R. C. (2008). "Clean Code: A Handbook of
Agile Software Craftsmanship™). Developers must
balance adherence to this principle with the realities of
debugging and code maintenance, where ssmplicity and
direct modifications may sometimes yield better
outcomes.
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Chapter 12 Summary : Liskov
Substitution Principle

Concept Description

Liskov Substitution Principle Objects of a subclass should be replaceable with objects of the superclass without altering
(LSP) correctness.

Parameter Types Compatibility = Subclass method parameters should match or be more abstract than the superclass

parameters.
Return Type Compatibility Subclass method return types should match or be a subtype of the superclass return types.
Exception Handling Subclass methods must not throw exceptions that the base class method does not.
Pre-condition Preservation A subclass should not strengthen the pre-conditions of methods of its superclass.
Post-condition Preservation A subclass must not weaken the post-conditions of methods of its superclass.
Invariant Preservation Invariant conditions of a superclass must be preserved in a subclass.
Private Field Integrity A subclass should not alter private fields from the superclass through reflection.
Example of Violation A "ReadOnlyDocument” subclass incorrectly throws an exception in its overridden “save’
method.
Resolution Approach Redesign hierarchy by making "ReadOnlyDocument™ the base class to ensure correct

subclass behavior.

Liskov Substitution Principle

The Liskov Substitution Principle (LSP) emphasizes that
objects of a subclass should be replaceable with objects of
the superclass without altering the desirable properties of the

program, particularly its correctness.

Key Guidelines
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https://share.bookey.app/KNYZ6NPRcEb
https://share.bookey.app/KNYZ6NPRcEb

1.
Parameter Types Compatibility

Subclass method parameters should match or be more
abstract than those of the superclass. For example, if a
superclass method accepts a Cat', a subclass method can
accept Animal” but not only BengalCat .

2.
Return Type Compatibility

The return type of a subclass method should match or be a
subtype of the superclass method’ s return type. A method
returning BengalCat™ from a superclassreturning Cat' is
valid; however, returning ageneric Animal " instead violates
this principle.

~

|nstall Bookey App to Unlock Full Text and
Audio

More Free Books on Bookey @


https://share.bookey.app/KNYZ6NPRcEb
https://share.bookey.app/KNYZ6NPRcEb

Free Picks

Today's Bookey

.
™ Atomie Habits
Four steps 1n buid good hapie and break
4 bad ones
r ra
36 min Firi
Get Points
" You Finigh .-Huokt‘y loday
-
-_j} ‘ ~ Achiave 1 *0ay's daily gog)|
> i -
—— ——
TE 17:53 ki 725y T8
:; i Hannah [,i]jr"}r}'
Daily Goals %
(1 saved
b Downloadeg
> is first for me. How the 2 & Finished
> makes me feel, it's like
/. It has to Mmatch my |ife, .
> happening aroung me History
>. That's where it comes
from, - ATOMIC Hi
- Boots .ﬁ‘.uv.-y e - cammuhh
Time of Use Finishec o 1 '
ol L] Finisheg @ ® ?.
5183 102 . e
P =

|
il

orld’ bestideas
mﬂock your potential

Free Trial with Bookey

[=]p-.Z =]

Download on the

App Store

GET IT ON

Google Play |

e

[=]F.

Scan to download

= 1727

e e e e

X W N Takgs >
Overview
Hi, wel Ume to Booley Today we)
unlock the hogk Atomic Habits: An Easy

& Proven Way 1o Build Goog Habits &
Break Bag Oney

Imaging '\.nl':'l---:lnnu Ina plane flying
from Log Anigeles ro New York City. Dye
10 & mysterigye and undegec tahle

twrbulenee Your aircrafy's nose s

NEVBI'G
ife
more than 7 feey, 3.5 degrees 1o he Schwarzman's retentoss
south

: Tundis for Blackstone's first
- After five hours of fy; 2 ¢

ng, before
You know jp,

the plane is landing,

Sntrepreneurship After tye

Suctes .-'.',--.u:seqséi:':U'n
A
"‘l"'l)'('l.lllnl
Noto Sar { 1 1 Caznrayg
-ﬁ—___. h—_-

17:46 TE 17:26

£ Leaming pathg <

(lnguing

£ Top 10 of the m

Develop readership skills

POt
T

e
™
=
T

Ll Howto tak 1o any,
-

Master time ma,

Atom

I « Your writing si



https://share.bookey.app/KNYZ6NPRcEb

Chapter 13 Summary : Interface
Segregation Principle

| nterface Segregation Principle

Clients shouldn’t be forced to depend on methods they do not
use. It is advised to create narrow interfaces to ensure that
client classes implement only the necessary behaviors.
Following the Interface Segregation Principle means
transforming “fat” interfaces into more granular and specific
ones. This allows clients to only implement methods they
genuinely need, preventing unnecessary disruptions from
changes in broader interfaces that could affect clients not
using the changed methods.

Class inheritance restricts a class to one superclass, but it can
implement multiple interfaces ssmultaneously. Therefore,
there is no need to overload a single interface with unrel ated
methods. Instead, breakdown the interface into refined
versions which can be selectively implemented by classes
based on their requirements.

Example
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Consider alibrary designed for integrating applications with
various cloud providers. Initialy, the library was built to
support only Amazon Cloud and encompassed all Amazon's
features. However, when adding support for another
provider, it became evident that the original wide interfaces
contained methods irrelevant to other providers.

*Before:* Not all clients can satisfy the requirements of the
bloated interface. While methods can be stubbed, thisis not
an ideal solution.

* After:* By breaking down the interface, classes able to
Implement the original interface can now adopt several
refined interfaces while other classes can implement only
those relevant to them.

A cautionary note isto avoid excessive division of interfaces.
Balance is crucial; overly specific interfaces can lead to
Increased complexity in the code.
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Critical Thinking

Key Point:The Interface Segregation Principle
emphasi zes the need for specialized interfaces.

Critical Interpretation:While the author advocates for
creating narrow interfaces to enhance system modularity
and avoid forcing clients into unnecessary
dependencies, it's essential to recognize that this
perspective may not always apply universally. In some
contexts, such as microservices architecture, the
overhead of managing numerous micro-level interfaces
can introduce unwanted complexity. Therefore,
stakeholders should evaluate their unique system needs
rather than rigidly applying the principle. As noted by
Martin Fowler in 'Patterns of Enterprise Application
Architecture, flexibility and context are paramount in
architectural decisions, underscoring that a
one-size-fits-all approach can yield counterproductive
results.
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Chapter 14 Summary : Dependency
Inversion Principle

Section Summary
Dependency Aims to improve software design by separating concerns between high-level and low-level classes.
Inversion
Principle (DIP)
Core Concepts
High-level Classes. Contain complex business logic and coordinate actions with low-level
classes.
Low-level Classes: Handle basic operations like disk access or database management.
Issues with Low-level classes are often developed first, creating high-level classes that overly depend on low-level
Traditional implementations.
Design
Principle
Guidelines 1. Define Interfaces: Create interfaces for low-level operations in business terminology.

2. Depend on Interfaces: High-level classes should use these interfaces instead of concrete
low-level classes.

3. Implementation by Low-level Classes: Low-level classesimplement defined interfaces,
reversing the dependency direction.

Relationship with  DIP correlates with the Open/Closed Principle, enabling additions to low-level classes without modifying
Open/Closed existing code.

Principle
Ilustrative Before applying DIP, a high-level budget reporting class directly depends on alow-level database class.
Example After adjustments, the reporting class operates independently of low-level specifics, inverting the original

dependency.

Dependency Inversion Principle
The Dependency Inversion Principle (DIP) aims to enhance

software design by promoting a separation of concerns
between high-level and low-level classes.
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Core Concepts

High-level Classes

. These contain complex business logic and orchestrate
actions with low-level classes.

L ow-level Classes

. These perform basic operations like disk access or database
management.

| ssueswith Traditional Design

Often, low-level classes are developed first, leading to
high-level classesthat are overly dependent on low-level
Implementations and details.

Principle Guidelines

1.

Define I nterfaces

. Create interfaces for low-level operations that high-level
classes can utilize, ideally expressed in business terminology
(e.g., use openReport(file) instead of multiple low-level
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operations).

2.

Depend on Interfaces

: High-level classes should depend on these defined
Interfaces rather than concrete low-level classes, making the
dependency softer.

3.

| mplementation by L ow-level Classes

. After defining interfaces, low-level classes can implement
them, thus reversing the original dependency direction.

Relationship with Open/Closed Principle

The Dependency Inversion Principle often correlates with the
Open/Closed Principle, allowing low-level classesto be
extended with new business logic without altering existing
code.

| [lustrative Example
Before applying DIP, a high-level budget reporting class
directly relies on alow-level database class. Changesin the

database class can inadvertently affect the reporting class.
By creating a high-level interface for read/write operations,

More Free Books on Bookey Y\



https://share.bookey.app/KNYZ6NPRcEb
https://share.bookey.app/KNYZ6NPRcEb

the reporting class can operate independently of specific
low-level classes. Post-adjustment, low-level classes become

dependent on high-level abstractions, thus inverting the
Initial dependency.
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Example

Key Point:Emphasizing Interfaces Over Concrete
Classes

Example:lmagine you're devel oping an e-commerce
platform. You initially create a high-level classto
manage customers orders, directly tying it to a specific
credit card processing service. As the business evolves,
you find a need to support various payment methods. If
your order class remains deeply coupled to that one
processing service, any changes there would ripple
through your entire order system, introducing bugs and
requiring extensive rewrites. By applying the
Dependency Inversion Principle, you introduce an
interface like "I PaymentProcessor . Y our order class
then depends on this interface rather than the specific
Implementation. Consequently, when you later integrate
PayPal or digital wallets, you ssimply create new classes
Implementing | PaymentProcessor’, without altering the
order management logic. This flexibility not only saves
you from potential pitfalls but also future-proofs your
code, allowing for easier updates and enhancements.
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Chapter 15 Summary : Factory Method

FACTORY METHOD

Overview

The Factory Method is a creational design pattern that
provides an interface for creating objects in a superclass
while allowing subclasses to decide the exact types of objects
that will be created.

Problem

In alogistics management application initially designed to
handle truck transportation, modifications are required when
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requests for sea transportation arise. The current coupling of
code to the Truck class complicates the addition of new
classes, leading to messy code filled with conditional
statements.

Solution

The Factory Method pattern recommends replacing direct
construction calls with afactory method, allowing for the
creation of objects while maintaining separation of concerns.
Subclasses can override this factory method to modify the
types of objects created, so long as these objects share a
common base class or interface.

Structure
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Chapter 16 Summary : Abstract Factory

ABSTRACT FACTORY

Overview

The Abstract Factory is acreational design pattern that
allows for the generation of families of related objects
without specifying their concrete classes.

Problem Statement

In afurniture shop simulator, you need to create related
products like chairs, sofas, and coffee tables in various styles
(e.g., Modern, Victorian, Art Deco). It’s crucial to ensure that
the products match in style, and the system should remain
flexible as new products or families are added without
altering existing code.

Solution
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Declare Interfaces

. Create distinct interfaces for each product type (e.g., Chair,
Sofa, CoffeeTable) and ensure all variants implement these
Interfaces.

2.

Create Abstract Factory

. Define an Abstract Factory interface with creation methods
(e.g., createChair, createSofa, createCoffeeTable) returning
abstract product types.

3.

|mplement Concrete Factories

. For every product variant, create a corresponding factory
class that implements the Abstract Factory interface (e.q.,
ModernFactory).

4,

Client Code Flexibility

. Client code should interact with abstract interfaces rather
than concrete classes, allowing the factory type and product
variants to change without affecting the client code.

Structure
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Abstract Products

. Interfaces for related productsin afamily.

2.

Concrete Products

. Implementations of abstract products, categorized by
variants.

3.

Abstract Factory

. Interface with methods for creating abstract products.
4,

Concrete Factories

. Implement creation methods for each product variant,
guaranteeing compatibility.

5.

Client Interaction

. Clients work with products through abstract types, avoiding
tight coupling with specific product variants.

Pseudocode Example
An example illustrates how to create cross-platform Ul
elements without binding client code to specific Ul classes,

ensuring consistency with the operating system. The Abstract
Factory checks the OS and instantiates the appropriate

More Free Books on Bookey Y\



https://share.bookey.app/KNYZ6NPRcEb
https://share.bookey.app/KNYZ6NPRcEb

factory for Ul elements, enabling easy future extensions
without modifying client code.

Applicability

- Use the Abstract Factory when dealing with product
families where the concrete classes should remain hidden
from the client for extensibility.

- Extract factory methods from classes that manage multiple
product types into a stand-alone factory or an Abstract
Factory for adherence to the Single Responsibility Principle.

| mplementation Steps

1. Create a matrix for product types versus variants.

2. Define abstract product interfaces.

3. Set up an abstract factory interface.

4. Build concrete factory classes for each product variant.
5. Initialize a concrete factory based on application
configuration.

6. Replace direct product constructor calls with factory
methods.

Prosand Cons
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Pros

- Ensures product compatibility.

- Reduces tight coupling between products and client code.
- Supports adherence to the Single Responsibility and
Open/Closed Principles.

Cons

- Potential increase in code complexity due to additional
interfaces and classes.

Relationswith Other Patterns

- The Abstract Factory often evolves from Factory Method
for more flexibility.

- It complements patterns like Builder for constructing
complex objects step-by-step.

- Can pair with Singleton patterns for specific
Implementations.
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Chapter 17 Summary : Builder

BUILDER

Overview

The Builder isacreational design pattern that allows for the
step-by-step construction of complex objects. It provides a
way to produce different configurations of an object without
confusion from numerous parameters or subclasses.

Problem

Creating complex objects often leads to complex constructors
or numerous subclasses for every possible configuration. A
single monoalithic constructor can become unwieldy, making
the code difficult to read and maintain. For example, building
a house with various optional features (e.g., swimming pool,
garage) can result in messy constructors or excessive
subclasses.

Solution
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The Builder pattern addresses this by separating object
construction code into distinct builder objects. These builders
execute a series of defined steps to construct the object,
allowing clients to call only the relevant steps needed for a
specific configuration. Different builder classes can create
various representations of the same product without altering
the basic construction process.

Director

A director class can organize the sequence of building steps,
further ssimplifying client interaction with the builder. It
defines the process for constructing a product while the
builder implements the building steps.

Structure

1.

Builder Interface:

Declares common construction steps.
2.
Concrete Builders:

|mplement the construction steps and can create different
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products that don't share the same class hierarchy.
3.

Products:

Resulting objects from builders.
4,

Director Class:

Manages the order of construction steps.
5.

Client:

Associates a builder with the director and initiates the
construction process.

Pseudocode Example

An example illustrates constructing complex objects like cars
and their manuals. The builder classes for each product
Implement methods for creating parts but have differing
return types.

Applicability

Use the Builder pattern to:

- Eliminate cumbersome constructors with multiple optional
parameters.
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- Create varied representations of a product.
- Construct composite trees or other complex structures that
require a stepwise approach.

| mplementation Steps

1. Define common construction steps.

2. Create concrete builder classes for each product
representation.

3. Implement fetching methods in builders.

4. Consider using a director to encapsulate construction
routines.

5. Client code manages builder and director interactions.

Prosand Cons

Pros:

Allows step-by-step construction, promotes reuse, supports
Single Responsibility.
Cons:

Increases overall code complexity due to more classes being
created.
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Relationswith Other Patterns

- The Builder can evolve from simpler patterns like Factory
Method to more complex ones like Abstract Factory.

- It offersflexibility in constructing objects compared to
Abstract Factory.

- It can work alongside Composite patterns for recursive
structures.

- Can be combined with Bridge pattern for architectural
flexibility.

Thisdesign pattern is particularly useful when dealing with
the creation of complex objects that require a nuanced
configuration process while enabling clean, maintainable
code.
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Chapter 18 Summary : Prototype

PROTOTYPE

Overview

The Prototype pattern is a creational design pattern that
allows for copying existing objects without the code being
dependent on their classes.

Problem

Creating an exact copy of an object traditionally requires
knowledge of its class and accessto its fields, which can be
problematic due to private fields and dependencies on
concrete classes. Cloning directly from outside the object is
not always feasible.

Solution

The Prototype pattern addresses these issues by delegating
the cloning process to the objects themselves through a

More Free Books on Bookey Y\ b oo
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common interface that allows for cloning without class
coupling. The interface typically has asingle clone method,
enabling access to private fields due to the same-class access
IN many programming languages.

Real-World Analogy

In real life, prototypes are used in testing before mass
production. A biological analogy is mitotic cell division,
where an original cell actively creates exact copies.

Structure

1.
Prototype Interface

|nstall Bookey App to Unlock Full Text and
Audio
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Chapter 19 Summary : Singleton

SINGLETON

Overview

The Singleton is a creational design pattern that ensures a
class has only one instance while providing a global access
point to that instance.

Problem

The Singleton pattern addresses two main issues, though it
violates the Single Responsibility Principle:
1.
Single Instance Control:

Ensures there is only one instance of a class, commonly used
to regulate access to shared resources like databases.
2.
Global Access Point:

Provides a secure point of access, unlike global variables
that can be modified anywhere in the code, potentially
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leading to crashes.

Solution

Typical implementation steps of the Singleton pattern
Include:

- Creating a private default constructor to prevent external
Instantiation.

- Implementing a static creation method that initializes the
object and returns it for all subsequent calls.

Real-World Analogy

An example is the government, which is asingle entity
representing authority, accessible globally.

Structure

The Singleton class declares a static method "getlnstance to
return its own single instance while hiding the constructor.

Pseudocode Example

Example illustrates a Database class implementing Singleton:
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" plaintext
class Database
private static field instance: Database
private constructor Database()
public static method getlnstance() is
If this.instance == null then
this.instance = new Databasg()
return this.instance

Applicability

Use the Singleton pattern when:

- A class should have only one instance globally (e.g.,
database connections).

- You need strict control over global variables, ensuring only
asingle instance exists.

| mplementation Steps
1. Add aprivate static field for the instance.
2. Declare a public static method for instance access.

3. Apply lazy initialization in the static method.
4. Make the constructor private.
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5. Update client code to use the static method instead of the
constructor.

Prosand Cons

Pros.

- Ensures a class has a single instance.

- Provides global access.

- The instance initializes when requested.

Cons:

- Violates Single Responsibility Principle by solving two
problems.

- Can indicate poor design relations between components.
- Requires special handling in multithreading scenarios to
prevent multiple creations.

- Testing can be complex due to private constructors.

Relationswith Other Patterns

- A Facade class may be adapted into a Singleton.

- Flyweight uses multiple instances, while Singleton requires
asingle instance.

- Abstract Factories, Builders, and Prototypes can be
Implemented as Singletons.
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Chapter 20 Summary : Adapter

ADAPTER

Overview

The Adapter is a structural design pattern that enables
collaboration between objects with incompatible interfaces.

Problem

In a stock market monitoring application, the need arises to
Integrate a third-party analytics library that only accepts data
in JSON format, while the app functions with XML. Directly
using thislibrary is not feasible due to interface
Incompatibility. Changing the library or XML format could
break existing code.

Solution

Creating an adapter allows conversion between the two
formats without altering the existing objects. The adapter
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translates data so the wrapped object remains unaware of the
conversion. In the stock market app, XML-to-JSON adapters
enable communication with the analytics library by
tranglating XML requests into the JSON format the library
can process.

Real-World Analogy

Just like a power plug adapter allows devices to connect to
different socket standards, an adapter in programming
enables collaboration between classes with incompatible
Interfaces.

Structure

1. Object Adapter

Components

Client
. Class with existing business logic.
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Client Interface
. Defines the protocol for collaboration.

Service
. Useful class with an incompatible interface.

Adapter

. Implements the client interface and wraps the service
object, trandlating calls between the client and service.

2. Class Adapter

- Utilizes inheritance to adapt interfaces, applicablein
languages that support multiple inheritance. It doesn't wrap
objects but overrides methods.

Pseudocode Example

Illustrates the adapter pattern through adapting square pegs to
round holes where a SquarePegA dapter extends RoundPeg to
accommodate sguare pegs.

Applicability
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- Use the Adapter pattern when:

- Y ou want to use an existing class with an incompatible
Interface.

- Y ou want to reuse subclasses that lack common
functionality without duplicating code.

| mplementation Steps

1. Identify classes with incompatible interfaces.

2. Declare the client interface.

3. Create an adapter class following the client interface.
4. Implement methods in the adapter, delegating to the
service object.

5. Clients interact with the adapter viathe client interface.

Pros and Cons

Pros
- Adheres to the Single Responsibility Principle by

separating interface conversion from business logic.
- Complies with the Open/Closed Principle, allowing new
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adapters without modifying client code.

cons

- Increases code complexity with additional interfaces and
classes.

Relationswith Other Patterns

- Adapter is often used to integrate existing classes, unlike
the Bridge pattern which is designed up-front for

independent devel opment.

- Adapter changes an object's interface; Decorator enhances it
without altering the interface.

- Proxy provides the same interface, whereas Facade defines
anew interface for a subsystem.
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Critical Thinking

Key Point:Applicability limitations of the Adapter
pattern

Critical Interpretation:While the Adapter pattern
provides a practical solution for integrating
Incompatible interfaces, it's essential to scrutinize its
applicability to specific situations. The author's
assertion that the Adapter is a straightforward fix may
oversimplify the implications of increased code
complexity and potential maintenance challenges that
arise with its implementation, as highlighted by sources
like 'Design Patterns. Elements of Reusable
Object-Oriented Software' by Gamma et al. Critics
argue that the necessity for constant adaptation could
lead to technical debt if not managed carefully,
suggesting that reliance on the Adapter pattern should
be considered judicioudly.
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Chapter 21 Summary : Bridge

BRIDGE DESIGN PATTERN

Overview

The Bridge pattern is a structural design approach that
separates alarge class or set of related classes into two
distinct hierarchies. abstraction and implementation,
allowing for independent devel opment.

Problem Statement

When attempting to extend a class hierarchy, such as a
geometric Shape class with subclasses like Circle and
Square, to include additional properties like color, the
complexity increases exponentially. Each new combination
necessitates the creation of multiple subclasses, leading to an
unwieldy class structure.

Solution
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The Bridge pattern resolves this issue by shifting from
Inheritance to composition. By creating a separate class
hierarchy for one dimension (e.g., color), the original class
references the new hierarchy viaabridge, allowing for
Independent extensions without altering the core class
structure.

Key Concepts

Abstraction and I mplementation:

- Abstraction refers to the high-level control layer,
potentially represented by a GUI, while Implementation
refersto the underlying code or API. The two can evolve
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Chapter 22 Summary : Composite

COMPOSITE

Overview

The Composite pattern, also known as Object Tree, isa
structural design pattern that enables the composition of
objects into tree structures, allowing them to be treated as
Individual objects.

Problem

The pattern is useful when the core model can be represented
as atree. For instance, orders can contain a mixture of
products and boxes, each of which may contain additional
products or boxes. Calculating the total price of such nested
structures would be complex and impractical using a direct
approach.

Solution
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The Composite pattern provides a common interface for
handling Products and Boxes, which allows for recursive
price calculations without concern for the specific classes of
the objects involved. Each class implements a method for
calculating the total price, which can be called in a unified
manner.

Real-World Analogy

A military hierarchy serves as an example, where commands
are issued at higher levels and passed down through divisions
and brigades to individual soldiers.

Structure

1.

Component Interface

. Defines common operations for both simple and complex
elements.

2.

L eaf

. Represents end elements without sub-elements that perform
actual work.

3.
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Container (Composite)

. Can contain leaves or other containers. It delegates tasks to
ItS components.

4,

Client

. Interacts with all elements viathe component interface,
treating ssimple and complex elements uniformly.

Pseudocode Example

An example in agraphical editor where geometric shapes can
be grouped into compound shapes, demonstrating the
recursive handling of requests.

Applicability

Use the Composite pattern when implementing atree-like
structure, allowing for uniform treatment of complex and
simple elements.

| mplementation Steps

1. Ensure atree structure exists within the core mode!.
2. Define the component interface.
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3. Create |eaf classes for ssmple elements.

4. Develop container classes for complex elements, including
methods for child management.

5. Ensure the container delegates operations to its
sub-elements.

Pros and Cons

Pros

- Simplifies working with complex structures via
polymorphism and recursion.

- Adheres to the Open/Closed Principle, allowing for new
element types without altering existing code.

Cons

- Finding a common interface may lead to
overgeneralization, complicating comprehension.

Relationswith Other Patterns
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Builder

. For constructing Composite trees.

Chain of Responsibility

. May pass requests through parent components.
|[terators

. Useful for traversing Composite structures.
Visitor

. To execute operations on the Composite tree.

Flyweight

. For shared |leaf nodes to save memory.

Decor ator

. Similar structure but serves different purposes, can enhance
Composite behavior.
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Critical Thinking

Key Point:The Composite pattern may oversimplify
complex hierarchies and obscure important
distinctions.

Critical Interpretation:While the Composite pattern
offers a unified interface for managing tree structures
and ssmplifies the code, it aso risks creating an overly
generalized framework. This can mask significant
differences between components, leading to confusion
or improper usage in systems where distinct behaviors
are critical. It’s crucial to evaluate whether such
simplification truly adds value or inadvertently
complicates understanding. Critics might argue that a
tightly coupled design may not always be the best
approach, especially in contexts where flexibility and
clear distinctions among components matter.
Furthermore, sources like "Design Patterns. Elements of
Reusable Object-Oriented Software" by Gamma et al.
emphasi ze the need for balancing design principles with
practical application, suggesting that while patterns like
Composite can be useful, they should be applied
judicioudly.
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Chapter 23 Summary : Decorator

Section

Overview

Problem

Solution

Structure

Pseudocode
Example

Applicability

Implementation
Steps

Pros and Cons

More Free Books on Bookey

Content

The Decorator pattern allows adding new behaviors to objects by wrapping them in special objects
(decorators) containing the desired behaviors.

A basic Notifier class for sending email alertsled to a combinatorial explosion of subclasses when
additional notification types were requested.

Using composition instead of inheritance, the Decorator pattern enables dynamic behavior combination
by wrapping the Notifier class with decorators.

1. Component: Declares an interface for decorators and wrapped objects.

2. Concrete Component: Implements the base behavior.

3. Base Decorator: Contains reference to awrapped object and del egates operations.
4. Concrete Decorators. Extend the base decorator to add specific behaviors.

5. Client: Interacts with the component interface to utilize decorators.

Dataiswrapped into decorators for encryption and compression, altering read/write operations without
changing core class logic.

Use when extra behaviors are needed at runtime without altering existing code; ideal when extending
viainheritance isimpractical.

1. Define a component interface.

2. Implement a concrete component.

3. Create a base decorator.

4. Develop concrete decorators.

5. Ensure responsible decorator composition in client code.

Pros:

- Dynamically extends behaviors without subclasses.
- Combines multiple behaviors through stacking.

- Adheres to the Single Responsibility Principle.
Cons:

- Difficulty in removing decorators from a stack.
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Section Content

- Complexity in ensuring decorator order.
- Initial setup may create convoluted configuration code.

Relations with

Other Patterns - Adapter: Changes interfaces, while Decorator augments behavior.
- Proxy: Manages life cycle, while Decorator allows client control of composition.
- Composite: Decorator enhances behavior; Composite aggregates results.
Overview

The Decorator pattern is a structural design pattern that
allows adding new behaviors to objects by wrapping them in
special objects (decorators) containing the desired behaviors.

Problem

In developing anotification library, a basic Notifier class was
designed to send email alerts. As user demands grew,
additional notification types like SMS, Facebook, and Slack
were requested. New subclasses for every notification
emerged, leading to a combinatorial explosion and bloating
the codebase.
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Solution

Rather than relying on inheritance, which can limit flexibility
and extensibility, the solution liesin using composition. The
Decorator pattern enables dynamically combining behaviors
by wrapping the Notifier class with decorator classes,
allowing multiple notification methods to coexist and be
utilized simultaneoudly.

Structure

1.

Component

. Declares an interface for both decorators and wrapped
objects.

2.

Concrete Component

. Implements the base behavior, which can be modified by
decorators.

3.

Base Decor ator

. Contains areference to a wrapped object and delegates
operations to this object.
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4,

Concrete Decorators

. Extend the base decorator to add specific behaviors.

5.

Client

. Utilizes the component interface to interact with the
decorators, allowing for various combinations of behavior.

Pseudocode Example

In a practical example, data is wrapped into decorators for
encryption and compression. The core functionality remains
In the DataSource interface, while decorators modify the read
and write operations without altering the core class slogic.

Applicability

- Use the Decorator pattern to assign extra behaviors at
runtime without altering existing code.

- ldeal when extending an object's behavior through

inheritance isimpractical or impossible.

| mplementation Steps

More Free Books on Bookey Y\


https://share.bookey.app/KNYZ6NPRcEb
https://share.bookey.app/KNYZ6NPRcEb

1. Define a component interface with common methods.
2. Implement a concrete component for base behavior.
3. Create a base decorator class to wrap objects and
Implement the interface.

4. Develop concrete decorators that extend the base
decorator, adding behaviors pre- or post-operation.

5. Ensure client code responsibly creates and composes
decorators as needed.

Pros and Cons

Pros

- Extends behaviors dynamically without subclasses.

- Combines multiple behaviors through stacking decorators.

- Adheres to the Single Responsibility Principle by
organizing functionality into smaller classes.

Cons
- Difficulty in removing specific decorators from a stack.

- Potential complexity in ensuring the order of decorators
does not affect behavior.
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- Initial setup may lead to convoluted configuration code.

Relationswith Other Patterns

Adapter

. Changes interfaces while Decorator augments behavior
without interface changes.

Proxy

. Manages service life cycle, while Decorator allows the

client to control composition.

Composite

: Similar structural design; however, Decorator enhances
behavior, while Composite aggregates results.
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Chapter 24 Summary : Facade

FACADE

Overview

Facade is a structural design pattern that ssmplifies
Interaction with complex libraries or frameworks by
providing a clear interface.

Problem
Complex libraries require significant management of various

obj ects and dependencies, making code hard to comprehend
and maintain.

Solution
A facade class offers a simplified interface to a complex

subsystem, exposing only the features that clients need. It
encapsulates the complexity, allowing easier interaction.
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Real-World Analogy

Placing an order by phone illustrates a facade where the
operator provides a simple interface to multiple shop
Services.

Structure

1.

Facade

. Allows convenient access to a subsystem and coordinates
requests.

2.

Additional Facade

. Prevents complexity by organizing unrelated features

|nstall Bookey App to Unlock Full Text and
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Chapter 25 Summary : Flyweight

FLYWEIGHT

| ntr oduction

The Flyweight pattern is a structural design pattern that
optimizes memory usage by sharing common parts of state
among multiple objects, alowing for more efficient use of
RAM.

Problem

In a scenario where avideo game is devel oped featuring a
realistic particle system, excessive object creation (such as
particles) leads to high RAM consumption, causing crashes
on less powerful machines.

Solution

The solution involves distinguishing between intrinsic and
extrinsic states of objects. Intrinsic state (shared data such as
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color and sprite) remains within the object, while extrinsic
state (unigue data like coordinates and movement) is passed
to methods and stored externally.

Extrinsic State Storage

The extrinsic state can be managed by a container class, like
the Game object, or a segparate context class, enhancing
memory efficiency by allowing many small contextual
objects to share a single flyweight object.

Flyweight and | mmutability

Flyweight objects should be immutable, initialized only
through a constructor to ensure that shared data cannot be
modified inadvertently.

Flyweight Factory

A factory method can be established to manage and reuse
flyweight objects, preventing direct creation by clients and

optimizing memory management.

Structure
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1.

Flyweight Class

. Contains shared intrinsic state for multiple objects.

2.

Context Class

. Holds the extrinsic state, pairing it with flyweight objects to
represent the full state.

3.

Client

. Manages the extrinsic state and interacts with flyweights,
passing required contextual data during method calls.

4,

Flyweight Factory

. Handles creation and retrieval of flyweight objects,
ensuring efficient reuse.

Applicability
Use the Flyweight pattern when dealing with a high number
of similar objects that consume significant RAM, especially

If they share duplicate states.

| mplementation Steps
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1. Isolate intrinsic and extrinsic states.

2. Maintain intrinsic state within flyweight as immutable.
3. Adapt methods to accept extrinsic state as parameters.
4. Optionally, implement a factory for flyweight
management.

5. Ensure the client manages the extrinsic state data.

Pros and Cons

Pros

. Significant memory savings with alarge number of similar
objects.

Cons

. Increased complexity and potential overhead from
recalculating extrinsic state.

Relationswith Other Patterns
- Flyweight can optimize memory in Composite structures by

sharing leaf nodes.
- It contrasts with the Facade pattern, which represents an
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entire subsystem.

- Although similar to Singleton in managing shared states,
Flyweight allows multiple instances and enforces
immutability.
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Chapter 26 Summary : Proxy

PROXY

Overview

The Proxy isastructural design pattern that servesasa
substitute for another object, controlling access to the
original object and allowing pre- or post-processing of
requests.

Problem

Controlling access to an object, especially resource-intensive
ones, can be necessary. Traditional lazy initialization could
lead to code duplication, especially when dealing with
third-party libraries where direct modifications are
Impossible.

Solution

The Proxy pattern involves creating a new proxy class
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sharing the same interface as the original service object. This
proxy class delegates requests to the original service object,
allowing for additional functionalities like lazy initialization
and result caching without client awareness.

Real-World Analogy

A credit card operates as a proxy for a bank account,
allowing transactions without physically carrying cash,
managing both convenience and financial safety.

Structure

1.

Service Interface

. Defines the service's interface that the proxy must follow.
2.

Service

: The implementation offering significant business logic.
3.

Proxy

. Holds a reference to a service object and manages its
lifecycle and any additional processing.

4,

More Free Books on Bookey Y\



https://share.bookey.app/KNYZ6NPRcEb
https://share.bookey.app/KNYZ6NPRcEb

Client
. Interacts with both services and proxies viathe same
Interface.

Pseudocode

An example illustrates the Proxy pattern in caching video
downloads using a third-party YouTube library, with a
"CachedY outubeClass managing caching logic while
delegating tasks to "ThirdPartyY outubeClass .

Applicability

Lazy Initialization

. Delay heavy object creation until necessary.
Access Control

. Restrict access to certain clients.

L ocal Execution of Remote Services

: Handle remote server interactions.

L ogging Requests
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. Keep a history of service requests.

Caching Results
. Cache and manage large service results.

Smart Reference

. Track and dismiss heavyweight objects when no longer
needed.

How to I mplement

1. Create a service interface for interchangeability.

2. Implement the proxy class managing a service reference.
3. Delegate tasks to the service and define proxy methods.

4. Introduce a creation method for returning either a proxy or
real service.

5. Consider lazy initialization for the service.

Pros and Cons

Pros

- Controls service object without client awareness.
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- Manages the service lifecycle.
- Functions even if the service isn't available.
- New proxies can be added without altering existing code.

cons

- Increased complexity with more classes.
- Potential delays in service response.

Relationswith Other Patterns

Adapter

. Offers adifferent interface; Proxy maintains the same
Interface.

Facade

. Buffers complexity but differsin interface
Interchangeability.

Decor ator

. Shares structure but differsin intent and lifecycle
management.
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Chapter 27 Summary : Chain of
Responsibility

CHAIN OF RESPONSIBILITY

Overview

The Chain of Responsibility (CoR) is abehavioral design
pattern that allows for the passing of requests through a chain
of handlers. Each handler can choose to either process the
request or forward it to the next handler in the sequence.

Problem

In an online ordering system, multiple checks must be
performed sequentially for user authentication and data
validation. As additional checks for security and performance
were added, the code became increasingly complex and
difficult to maintain, leading to a bloated and tangled
structure.
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Solution

The Chain of Responsibility pattern offers away to manage
these checks by encapsulating each behavior into standalone
objects called handlers. Each handler islinked in achain
where it can process the request and then choose to pass it
along or terminate further processing.

Real-World Analogy

Consider atech support call where the request goes through
multiple levels of operators, each deciding whether to assist
directly or escalate the issue to the next level. Thisillustrates
how requests can traverse a chain until they reach a
competent handler.

|nstall Bookey App to Unlock Full Text and
Audio
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Chapter 28 Summary : Command

COMMAND

Overview

The Command pattern is a behavioral design pattern that
transforms a reguest into a stand-alone object, containing all
required information. This allows for method
parameterization, delaying or queuing requests, and
supporting undoable operations.

Problem

In the context of atext editor application, buttons for
different operations are created from a base Button class.
However, using many subclasses to handle different button
click behaviors leads to complexity, where GUI code
becomes tightly coupled with business logic. Operations like
copy and paste can originate from different controls,
requiring duplication of code across various classes.
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Solution

To solve these issues, separate the concerns of the GUI and
business logic layers. Instead of having GUI elements
directly send requests to business logic objects, encapsulate
the request detalls in separate command classes. Each
command class implements an interface with an execution
method, allowing for flexible command handling across
different GUI elements without coupling to specific
command implementations.

Real-World Analogy

A restaurant order process is used as an analogy. When a
waliter takes an order, it serves as a command that contains
all necessary information until the chef can fulfill it.

Structure

1.

Sender (Invoker)

. Initiates requests and holds a reference to a command.
2.

Command Interface
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. Declares a method for executing commands.

3.

Concrete Commands

. Implement specific requests without doing the work
themselves.

4,

Receiver

. Contains the business logic to perform actual operations.
5.

Client

. Creates and configures command objects.

Pseudocode

Commands in atext editor are used to perform operations
(e.g., copy, cut, paste) while managing undo functionalities
through a command history mechanism.

Applicability

- Use when you want to parameterize objects with
operations.

- Utilize when operations can be queued, scheduled, or
executed remotely.
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- Implement for reversible operations.
| mplementation Steps

1. Declare the command interface.

2. Extract reguests into concrete command classes.
3. Identify sender classes that execute commands.

4. Modify senders to execute commands through the
command interface.

5. Create objects in the proper order to ensure proper
associations.

Prosand Cons

Pros.

- Follows the Single Responsibility Principle.

- Supports the Open/Closed Principle.

- Facilitates undo/redo functionality.

- Enables deferred operations.

Cons.

- Can complicate the code structure by adding layers between
components.

Relationswith Other Patterns
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- Can be used in tandem with patterns like Chain of
Responsibility and Mediator to manage relationships
between requests and handlers.

- Works together with the Memento pattern for implementing
undo functionality.

- May resemble the Strategy pattern but serves different
purposes regarding how operations are handled.
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Chapter 29 Summary : lterator

| terator

Overview

The Iterator is a behavioral design pattern that enables
traversing elements of a collection without exposing its
underlying representation, such as lists, stacks, or trees.

Problem

Collections are fundamental data types in programming that
serve as containers for groups of objects. They can be
structured as simple lists or more complex data structures
like stacks or trees. Regardless of structure, accessto
collection elements is essential without repeated access to the
same elements. Complex structures, like trees, may require
different traversal methods—depth-first, breadth-first, or
random access—without cluttering the collection's main
functionality with these traversal algorithms.
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Solution

The Iterator pattern extracts the traversal behavior into a
separate iterator object. Thisiterator encapsulates traversal
details, allowing multiple iterators to traverse the same
collection independently. All iterators adhere to the same
Interface, ensuring client code compatibility with any
collection type or traversal algorithm. New iterator classes
can be created for special traversal methods without
modifying existing collections or client code.

Real-World Analogy

Navigating a city like Rome can be complex. Optionslike a
smartphone navigation app or alocal guide serve as iterators
over the city's attractions, offering various ways to explore
without exposing the full complexity of the city layout.

Structure

1.
|terator Interface

. Declares operations necessary for traversing a collection.
2.
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Concrete lterators

. Implement specific traversal algorithms while maintaining
traversal progress independently.

3.

Collection Interface

. Defines methods for obtaining iterators that are compatible
with the collection.

4,

Concrete Collections

. Return instances of concrete iterator classes upon request.
5.

Client

. Works with collections and iterators through their
interfaces, ensuring aloose coupling and flexibility in using
different iterator types.

Pseudocode Example

The example includes an "interface SocialNetwork ", where
methods create iterators for different types of profiles
(friends or coworkers), and a "class Facebook™ that
implements the "SocialNetwork'. The "Profilelterator
interface provides basic methods for iterating, and
“Facebooklterator implements the iteration logic.
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Applicability

- Use the Iterator pattern to hide the complexities of a
collection's data structure from clients.

- It reduces duplication of traversal code.

- Provides a means of traversing different collections or
unknown data structures at runtime.

| mplementation Steps

1. Declare the iterator and collection interfaces.

2. Implement concrete iterator classes linked to collections.
3. Implement collection interfaces in collection classes.

4. Update client code to use iterators for traversing
collections.

Pros and Cons

Pros.

- Enhances Single Responsibility Principle by separating
traversal logic.

- Follows Open/Closed Principle alowing extensibility
without modification.
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- Supports parallel iteration and delayed continuation of
iteration.

Cons:

- Can be overkill for smple collections.

- May introduce some inefficiency compared to direct
element access.

Relations with Other Patterns

- Can work alongside Composite patterns for tree traversal.
- Works with Factory Method to return different iterator
types.

- Can be paired with Memento to capture iteration state.

- Can be used with Visitor for operations across diverse
element classes.
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Chapter 30 Summary : Mediator

MEDIATOR

Overview

The Mediator is abehavioral design pattern that ssimplifies
communication between objects by restricting direct
Interactions and enforcing collaboration through a mediator
obj ect.

Problem

Complex interdependencies in user interface elements can
lead to chaos as applications evolve. For example, form
controlsin adialog can interact in unpredictable ways,
making classes harder to reuse across different forms.

Solution

The Mediator pattern promotes indirect communication
among components through a mediator, reducing
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dependencies between them. This promotes reusability and
ease of modification. The dialog class can act as the
mediator, simplifying the communication processing and
validation tasks.

Real-World Analogy

Similar to air traffic control, where pilots communicate
through a control tower instead of directly with each other,
the Mediator provides a centralized point for managing

Interactions between components.

Structure

|nstall Bookey App to Unlock Full Text and
Audio

More Free Books on Bookey Y\


https://share.bookey.app/KNYZ6NPRcEb
https://share.bookey.app/KNYZ6NPRcEb

Scan to Downloud

2

Try Bookey App to read 1000+
summary of world best books

Unlock 000+ Titles, Topics
New titles added every week
3rand -% Leadership & Collaboration @ Time Management ) Relationship & Communication
1ess Strategy @ Creativity Public @ Money & Investing @ Know Yourself (’j Positive P
) Entrepreneurship World History Cﬁ) Parent-Child Communication @ Self-care /do_g Mind & Spi

Insights of world best books

THINKING, o T
FAST AN D SLOW Mastering the art of power, to ] _‘_ How To TALK
have the strength to confront W E TO ANYONE
complicated situations - ;
)

& &

,,%

 um
p-

Free Trial with Bookey:



https://share.bookey.app/KNYZ6NPRcEb

Chapter 31 Summary : Memento

M emento Pattern Overview

Definition

The Memento is a behavioral design pattern that allows the
saving and restoration of an object's previous state without
exposing its implementation details.

Problem Statement

In the context of atext editor application, users expect the
capability to undo actions. The challenge arises when trying
to record the state of an object due to encapsulation
restrictions, particularly when dealing with private fields.
Creating snapshots of an object’ s state can either require
exposing private details or complicating the class structure.

Solution

The Memento pattern addresses these issues by letting the
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object itself, known as the

originator

, Create its own snapshots, stored in a

memento

. Thisrestricts access to the state held in the memento,
allowing only the originator to modify it while caretakers
access it through alimited interface. This design promotes
better encapsulation and separates state management from
other objects.

Structure and Implementation

1.

Originator

. Creates and restores snapshots of its state.

2.

Memento

. Represents a snapshot of the originator's state; designed to
be immutable.

3.

Caretaker

: Manages when to save and restore the originator’ s state.

| mplementation Strategies
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- Classic and nested class implementation suitable for
languages allowing nested classes.

- An alternative with intermediate interfaces for languages
that do not support nested classes.

- Stricter encapsulation ensures caretakers do not alter
memento state, maintaining clear boundaries between the
originator and caretaker.

Pseudocode Example

An outlined example involves an editor class that maintains
Its state through a snapshot class. The command class acts as
the caretaker, preserving the editor's state before executing
changes.

Applicability

- Use Memento for creating snapshots to restore an object's
previous state.

- |deal for scenarios where direct access to fields violates
encapsulation.
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How to Implement

1. Identify the originator class.

2. Define the immutable memento class with fields mirroring
the originator.

3. Create methods in the originator for producing and
restoring mementos.

4. Establish caretaker methods for tracking and restoring
state.

Pros and Cons

Pros

- Preserves encapsul ation while allowing state management.
- Simplifies the originator's design.

Cons
- Potential high memory usage if mementos are created too
frequently.

- Caretakers must manage the lifecycle of mementos
effectively.
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Relationswith Other Patterns

- Can be combined with
Command

for undo functionality.

- Works alongside

| terator

for capturing iteration states.
- In simpler scenarios,
Prototype

may serve as an alternative.
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Example

Key Point:Understand the importance of
encapsulation in state management.

Example:lmagine you're developing a sleek,
user-friendly text editor where users often need to undo
their typing mistakes. As you implement the Memento
pattern, you focus on creating a seamless user
experience by allowing the text editor to save its state
without exposing any sensitive implementation details.
When a user hits'undo,’ the editor retrieves a snapshot
of its previous state, restored effortlessly, while keeping
al internal workings hidden. This design not only
enhances encapsulation by ensuring that crucial data
remains untouched by outside interference but also
simplifies the overall architecture of your application.
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Chapter 32 Summary : Observer

OBSERVER DESIGN PATTERN

Overview

The Observer pattern is a behavioral design pattern that
enables a subscription mechanism to notify multiple objects
about events occurring in the object they are observing.
Problem Statement

In scenarios where a Customer wants to be notified about the

availability of a specific product at a Store, frequent visits
can result in wasted time, while constant notifications from
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the Store can flood customers with unwanted information.
Thus, a balance must be established.

Solution

The solution involves creating a

Publisher

(the subject) that maintains alist of

Subscribers

. Subscribers can join or leave thislist as per their interest.
The publisher notifies all registered subscribers about
significant events through defined notification methods,
allowing for efficient communication without unnecessary
coupling between objects.

Structure

1.

Publisher

manages a list of subscribers and notifies them of changes or
events.
2.
Subscriber Interface

defines the method that subscribers implement to receive
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notifications.
3.
Concrete Subscribers
perform specific actions in response to notifications.
4,
Contextual Information
about the events can be passed as parameters within the
notification method.
5.
Client
creates and registers subscribers with the publisher.

Pseudocode Example

- The "EventManager class handles subscription
management and notifications.

- The "Editor” class serves as a publisher, notifying
subscribers on file actions.

- Subscriber classes like "LoggingListener and
"EmailAlertsListener” react when events occur.

Applicability

Use the Observer pattern when:
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- State changes in one object necessitate changes in others,
and the specific recipients are not known beforehand.

- Subscribers require notifications for alimited duration or in
specific contexts.

| mplementation Steps

1. Identify the publisher (core functionality) and subscribers
(reactive code).

2. Define a subscriber interface with an update method.

3. Implement publisher methods for adding/removing
subscribers.

4. Create concrete publisher classes that notify subscribers.
5. Define concrete subscriber classes to handle notifications.
6. Instantiate and register subscribersin the client code.

Pros and Cons

Pros
- Adheres to the Open/Closed Principle, allowing for new

subscriber classes without modifying existing code.
- Supports dynamic relationships between objects.
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cons
- Notifications may not occur in predictable order.
Relations with Other Patterns

- The Observer pattern isrelated to patterns like
M ediator

Chain of Responsibility

, and

Command

, though it specifically emphasizes dynamic subscriptions,
differing in implementation focus and dependencies among
components.
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Chapter 33 Summary : State

STATE

Overview

The State pattern is a behavioral design pattern that enables
an object to change its behavior based on itsinternal state,
making it seem as though it has changed its class. This
concept is closely related to the Finite-State Machine, where
a program can only be in afinite number of states and
behaves differently in each state, with defined transitions
between states.

Problem

| mplementing a state machine using conditional operators
(likeif or switch statements) can lead to complex and
hard-to-maintain code as the number of states increases. This
often results in an unwieldy structure where methods become
cumbersome with numerous state-related checks.
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Solution

The State pattern suggests creating separate classes for each
possible state of an object, encapsulating state-specific
behaviors. The main object (context) holds a reference to the
current state object and delegates state-related tasksto it.
Transitioning states involves swapping out the current state
object with another that represents the new state.

Real-World Analogy

Smartphone buttons behave differently depending on the
device's state:

- Unlocked: buttons perform various functions.

- Locked: buttons lead to the unlock screen.

|nstall Bookey App to Unlock Full Text and
Audio
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Chapter 34 Summary : Strategy

STRATEGY

| ntr oduction

The Strategy pattern is abehavioral design pattern that
defines afamily of algorithms, encapsulates each onein a
separate class, and makes them interchangeabl e.

Problem

While creating a navigation app, the initial implementation
supported car routes but expanded to include walking, public
transport, cycling, and tourist attraction routing options. This
led to a bloated codebase and maintenance issues, increasing
the risk of errors and making teamwork inefficient.

Solution

The Strategy pattern recommends extracting algorithms into
separate classes known as strategies, allowing the main class
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(context) to delegate work to these strategy objects. The
context is kept independent of the concrete strategies,
promoting flexibility and maintainability.

Route Planning Strategies

In the navigation app, each routing algorithm would be
Implemented in its own class with a common method for
building routes, while the context handles displaying the
result on the map.

Real-World Analogy

Choosing transportation to the airport (bus, cab, bicycle)
represents different strategies based on personal preferences
or constraints.

Structure

1.

Context

. Holds areference to a strategy .
2.

Strategy Interface
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. Defines amethod for executing an algorithm.

3.

Concrete Strategies

. Implement specific versions of the algorithm.

4,

Execution Method

. Context calls execution on the strategy without knowing
details.

5.

Client

. Creates and assigns a specific strategy to the context.

Pseudocode Example

The example demonstrates how to create a strategy interface
and concrete strategies for arithmetic operations, allowing
the client to choose and execute specific algorithms at
runtime.

Applicability

- Use the Strategy pattern when you need to switch between

multiple algorithms at runtime.
- Helps consolidate similar classes into a single structure,
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reducing code duplication.

- | solates business logic from algorithm implementation.
- Eliminates complex conditional statements for selecting
algorithms.

How to I mplement

1. Identify frequently changing algorithms in the context
class.

2. Declare a common strategy interface.

3. Extract algorithms into their own classes.

4. Store areference to a strategy object in the context and
provide a setter for runtime changes.

5. Clients associate the context with the suitable strategy.

Pros and Cons

Pros

. Allows runtime swapping of algorithms, isolates
Implementation details, replaces inheritance with
composition, and adheres to the Open/Closed Principle.

cons
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. Adds complexity if only afew algorithms exist, requires
clients to select appropriate strategies, and modern languages
may offer ssimpler functional alternatives.

Relationswith Other Patterns

Bridge, State, Strategy

. Similar structure based on delegation but solve different
problems.

Command

. Parameterizes operations as objects, differing from
Strategy's focus on alternative algorithms.

Decor ator

. Alters the object's appearance vs. Strategy's internal
behavior changes.

Template Method

. Relies on inheritance for algorithm alteration vs. Strategy's
composition and runtime flexibility.

State
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. An extension of Strategy but allows stateful behavior
changes, maintaining dependencies between different
strategies.
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Chapter 35 Summary : Template Method

TEMPLATE METHOD

Overview

The Template Method is a behaviora design pattern that
outlines the skeleton of an algorithm in a superclass,
allowing subclasses to override specific steps without
altering the overall structure.

Problem

In a data mining application that processes various document
formats (PDF, DOC, CSV), duplicate code emerged across
classes designed for each format due to similaritiesin data
processing and analysislogic. Thisled to complex client
code requiring various conditionals based on different
classes.

Solution
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The Template Method pattern proposes breaking down the
algorithm into distinct steps, encapsulated in methods. A
template method orchestrates these calls, while subclasses
Implement abstract steps or override optional default
Implementations. This approach reduces code duplication by
extracting common functionality into the base class.

Key Steps

- Create a base class with atemplate method that executes a
series of steps.

- Define some steps as abstract (mandatory implementations
for subclasses) and others with default implementations
(optional to override).

- Introduce hooks as extension points in the algorithm.

Real-World Analogy

In architectural design, a standard building plan allows
modifications for individual client needs while maintaining
the structure's integrity—similar to how the Template

Method pattern permits customizing certain algorithm steps.

Structure
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1.

Abstract Class

. Declares methods that represent algorithm steps and

contai ns the template method defining their order.

2.

Concrete Classes

. Implement all abstract steps but cannot change the template
method itself.

Applicability

- Use when a monolithic algorithm can be decomposed into
simpler, individual steps.

- Ideal for classes with near-identical algorithms, facilitating
easler modifications without extensive changes across all
classes.

| mplementation Steps
1. Analyze the algorithm for breakable steps.
2. Create an abstract base class with a template method and

abstract methods.
3. Decide if any steps can benefit from default
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Implementations.

4. Add hooks for further extensibility in subclasses.

5. Create concrete subclasses to implement abstract steps and
override as needed.

Pros and Cons

Pros.

- FHexibility for clientsto override specific parts of an
algorithm.

- Reduces code duplication through shared superclass
Implementations.

Cons:

- Clients may be constrained by the framework of the
algorithm.

- Potential violation of the Liskov Substitution Principle.
- Increased maintenance complexity with more steps.

Relationswith Other Patterns

Factory Method
. A specialization of Template Method; may function as a
step withinit.
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Strategy Pattern

. Focuses on behavioral alteration through composition at
runtime, contrasting with Template Method' s static
class-level modifications.
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Chapter 36 Summary : Visitor

VISITOR

Overview

The Visitor is a behavioral design pattern that allows the
separation of algorithms from the objects they operate on,
enhancing code modularity and flexibility.

Problem

When tasked with exporting a geographic information graph
Into XML, modifying existing node classes to add an export
method posed significant risks. The system architect was
concerned about potential bugs and future requirements for
different export formats, which could necessitate further
changes to the existing classes.

Solution

The Visitor pattern suggests creating a separate visitor class
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to encapsulate the new behavior, allowing the addition of the
XML export functionality without altering the existing node
classes. By implementing various visitor methods for
different node types, the visitor can handle operations
according to the node's class.

Double Dispatch

To address the challenge of executing the appropriate visitor
method without cumbersome conditionals, the Visitor pattern
employs a technique called Double Dispatch. Objects can
accept visitors and determine which method should be
executed, thereby reducing the complexity of handling
various node types.
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Best Quotesfrom Dive Into Design
Patterns by Alexander Shvetswith Page

Numbers
View on Bookey Website and Generate Beautiful Quote | mages

Chapter 1 | Quotes From Pages 9-14

1.Object-oriented programming is a paradigm based
on the concept of wrapping pieces of data, and
behavior related to that data, into special bundles
called objects.

2.A classislike ablueprint that defines the structure for
objects, which are concrete instances of that class.

3.Subclasses inherit state and behavior from their parent,
defining only attributes or behaviors that differ.

4.A pyramid of classesisahierarchy. In such ahierarchy, the
Cat class inherits everything from both the Animal and
Organism classes.

5.Subclasses can override the behavior of methods that they

Inherit from parent classes.

Chapter 2 | Quotes From Pages 15-22
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1.Different models of the same real-world object.

2.Abstraction isamodel of areal-world object or
phenomenon, limited to a specific context, which
represents all details relevant to this context with high
accuracy and omits all the rest.

3.You have only asimple interface: a start switch, a steering
wheel and some pedals. Thisillustrates how each object
has an interface— a public part of an object, open to
Interactions with other objects.

4.1f you want to create a class that’ s dlightly different from
an existing one, there’ s no need to duplicate code. I nstead,
you extend the existing class and put the extra functionality
Into a resulting subclass, which inherits fields and methods
of the superclass.

5.Polymorphism is the ability of a program to detect the real
class of an object and call its implementation even when its
real type is unknown in the current context.

Chapter 3 | Quotes From Pages 23-27

1.Association is atype of relationship in which one
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object uses or interacts with another.

2.Dependency is aweaker variant of association that usually
Implies that there' s no permanent link between objects.

3.Composition is a'whole-part' relationship between two
objects, one of which is composed of one or more instances
of the other.

4.Aggregation isaless strict variant of composition, where

one object merely contains a reference to another.

More Free Books on Bookey Y\


https://share.bookey.app/KNYZ6NPRcEb

Scan to Download

'
Download Bookey App to enjoy

1 Million+ Quotes
1000+ Book Summaries & App Store

GETITON

Free Trial Available! . ® Google Play .

X Theme %
Nature Categories
Al [P | saved O
Goals are good for Bookey S
setting a direction, U (— |
: De:?l:;mm @ &BILZ?:;': ﬁ |

but systems are best

for making progress.

Psychology v Fiction / I

- Atomic Habits &3 - & Happiness Classics Ll
Personal Development Seeall

. Life f Success @

Abstract

Relatonship §§  Friendship  §H

Psychology & Happiness See all



https://share.bookey.app/KNYZ6NPRcEb

Chapter 4 | Quotes From Pages 28-32

1.Design patterns are typical solutions to commonly
occurring problems in software design.

2.You can't just find a pattern and copy it into your program,
the way you can with off-the-shelf functions or libraries.

3.While an algorithm always defines a clear set of actions
that can achieve some goal, a pattern is a more high-level
description of a solution.

4.Some pattern catalogs list other useful details, such as
applicability of the pattern, implementation steps and
relations with other patterns.

5.Patterns are typical solutions to common problemsin
object-oriented design.

6.The concept of patterns was first described by Christopher
Alexander in A Pattern Language: Towns, Buildings,
Construction.

7.The 'pattern approach’' became very popular in other
programming fields, so lots of other patterns now exist

outside of object-oriented design as well.
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Chapter 5| Quotes From Pages 33-35
1.Design patterns are atoolkit of tried and tested

solutions to common problems in software design.
2.Design patterns define a common language that you and
your teammates can use to communicate more efficiently.
Chapter 6 | Quotes From Pages 36-41
1.Code reuse is one of the most common ways to
reduce development costs.
2.Change isthe only constant thing in a programmer’ s life.
3.There’sabright side: if someone asks you to change
something in your app, that means someone still cares
about it.
4.These are the great questions; but, unfortunately, the
answers are different depending on the type of application
you’re building.
5.Most of the design patternslisted in this book are based on

these principles.
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Chapter 7 | Quotes From Pages 42-46

1.The main goal of this principle isto minimize the
effect caused by changes.

2.Imagine that your program is a ship, and changes are
hideous mines that linger under water. Struck by the mine,
the ship sinks.

3.Knowing this, you can divide the ship’s hull into
Independent compartments that can be safely sealed to limit
damage to a single compartment.

4. Tax-related changes become isolated inside asingle
method.

5.0ver time you might add more and more responsibilities to
amethod which used to do a simple thing.

6.Extracting everything to a new class might make things
much more clear and ssimple.

Chapter 8| Quotes From Pages 47-52

1.Program to an interface, not an implementation.
Depend on abstractions, not on concrete classes.

2.Y ou can tell that the design is flexible enough if you can
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easily extend it without breaking any existing code.

3.When you want to make two classes collaborate, ...
determine what exactly one object needs from the other:
which methods does it execute?

4.However, if you feel that this might be a good extension
point for some extra functionality, or that some other
people who use your code might want to extend it here,
then go for it.

5.The Company class remains coupled to the employee
classes. Thisisbad because if we introduce new types of
companies that work with other types of employees, we'll
need to override most of the Company class instead of
reusing that code.

6.After this change, the Company class has become
Independent from various employee classes. Now you can
extend this class and introduce new types of companies and
employees while still reusing a portion of the base

company class.

Chapter 9 | Quotes From Pages 53-58
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1.Inheritance is probably the most obvious and easy
way of reusing code between classes.

2.Unfortunately, inheritance comes with caveats that often
become apparent only after your program already has tons
of classes and changing anything is pretty hard.

3.A subclass can’t reduce the interface of the superclass.

4 \When overriding methods you need to make sure that the
new behavior is compatible with the base one.

5.Inheritance breaks encapsulation of the superclass because
the internal details of the parent class become available to
the subclass.

6.Subclasses are tightly coupled to superclasses. Any change
In a superclass may break the functionality of subclasses.

7.Trying to reuse code through inheritance can lead to
creating parallel inheritance hierarchies.

8.Whereas inheritance represents the 'isa relationship
between classes, composition represents the 'has a
relationship.

O.Instead of car objects implementing a behavior on their
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own, they can delegate it to other objects.
10.This structure of classes resembles the Strategy pattern,

which we'll go over later in this book.
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Chapter 10 | Quotes From Pages 59-61

1.A class should have just one reason to change.

2.Themain goal of this principle is reducing complexity.

3.If aclass does too many things, you have to change it every
time one of these things changes.

4.Remember the single responsibility principle and check
whether it’ s time to divide some classes into parts.

Chapter 11 | Quotes From Pages 62-65

1. Classes should be open for extension but closed for
modification.

2.A classisopen if you can extend it, produce a subclass and
do whatever you want with it—add new methods or fields,
override base behavior, etc.

3.If aclassis aready developed, tested, reviewed, and
Included in some framework...trying to mess with its code
IS risky.

4.You'll achieve your goal but also won't break any existing
clients of the original class.

5.A child class shouldn’t be responsible for the parent’s
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|SSues.

6.Now when you need to implement a new shipping method,
you can derive a new class from the Shipping interface
without touching any of the Order class' code.

Chapter 12 | Quotes From Pages 66-73

1.When extending a class, remember that you
should be able to pass objects of the subclassin
place of objects of the parent class without
breaking the client code.

2.The substitution principle is a set of checksthat help
predict whether a subclass remains compatible with the
code that was able to work with objects of the superclass.

3.Parameter types in a method of a subclass should match or
be more abstract than parameter types in the method of the
superclass.

4.A method in a subclass shouldn't throw types of exceptions
which the base method isn't expected to throw.

5.A subclass shouldn’t strengthen pre-conditions.

6.Invariants of a superclass must be preserved.
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7.A subclass shouldn’t change values of private fields of the

superclass.
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Chapter 13| Quotes From Pages 74-77
1. Clients shouldn’t be forced to depend on methods

they do not use.

2.Try to make your interfaces narrow enough that client
classes don’'t have to implement behaviors they don’t need.

3.According to the interface segregation principle, you
should break down 'fat' interfaces into more granular and
specific ones.

4.Class inheritance lets a class have just one superclass, but it
doesn’'t limit the number of interfaces that the class can
Implement at the same time.

5.The better approach isto break down the interface into
parts.

6.Remember that the more interfaces you create, the more
complex your code becomes. Keep the balance.

Chapter 14 | Quotes From Pages 78-85

1.High-level classes shouldn’t depend on low-level
classes. Both should depend on abstractions.
Abstractions shouldn’t depend on details. Details
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should depend on abstractions.

2.Usually when designing software, you can make a
distinction between two levels of classes.

3.The dependency inversion principle suggests changing the
direction of this dependency.

4.The dependency inversion principle often goes along with
the open/closed principle: you can extend low-level classes
to use with different business logic classes without
breaking existing classes.

5.As aresult, the direction of the original dependency has
been inverted: low-level classes are now dependent on
high-level abstractions.

Chapter 15 | Quotes From Pages 86-102

1. Subclasses can alter the class of objects being
returned by the factory method.

2.All products must follow the same interface.

3.The client knows that all transport objects are supposed to
have the deliver method, but exactly how it worksisn't

Important to the client.

More Free Books on Bookey Y\ b oo
Scan to Dow



https://share.bookey.app/KNYZ6NPRcEb
https://share.bookey.app/KNYZ6NPRcEb

4.The Factory Method separates product construction code
from the code that actually uses the product.

5.Use the Factory Method when you don’t know beforehand
the exact types and dependencies of the objects your code
should work with.

6.Y ou avoid tight coupling between the creator and the

concrete products.
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Chapter 16 | Quotes From Pages 103-119

1. The client shouldn’t care about the concrete class
of the factory it works with.

2.Each concrete factory corresponds to a specific product
variant.

3.All variants of the same object must be moved to asingle
class hierarchy.

4.Y ou can introduce new variants of products without
breaking existing client code.

5.Products of one family are usually able to collaborate
among themselves.

Chapter 17 | Quotes From Pages 120-139

1.Y ou might make the program too complex by
creating a subclass for every possible
configuration of an object.

2.The constructor with lots of parameters has its downside:
not all the parameters are needed at all times.

3.The Builder pattern suggests that you extract the object

construction code out of its own class and moveit to
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separate objects called builders.

4.Different builders execute the same task in various ways.

5.The director knows which building steps to execute to get a
working product.

6.Use the Builder pattern to get rid of a'telescopic
constructor.’

Chapter 18 | Quotes From Pages 140-154

1.Copying an object “from the outside” isn't always
possible.

2.The Prototype pattern delegates the cloning process to the
actual objectsthat are being cloned.

3.Pre-built prototypes can be an alternative to subclassing.

4.Since industrial prototypes don't really copy themselves, a
much closer analogy to the pattern is the process of mitotic
cell division.

5.Use the Prototype pattern when your code shouldn’t
depend on the concrete classes of objects that you need to

copy.

6.Prototype rocks because it lets you produce a copy of an
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object without knowing anything about its type.
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Chapter 19 | Quotes From Pages 155-168
1. The Singleton pattern solves two problems at the

same time, violating the Single Responsibility
Principle: 1. Ensure that aclass hasjust asingle
Instance. Why would anyone want to control how
many instances a class has? The most common
reason for thisisto control accessto some shared
resource—for example, a database or afile.

2.Just like aglobal variable, the Singleton pattern lets you
access some object from anywhere in the program.
However, it aso protects that instance from being
overwritten by other code.

3.A country can have only one official government.
Regardless of the personal identities of the individuals who
form governments, the title, 'The Government of X', isa
global point of access that identifies the group of peoplein
charge.

4.Use the Singleton pattern when a class in your program

should have just asingle instance available to all clients;

More Free Books on Bookey Y\



https://share.bookey.app/KNYZ6NPRcEb
https://share.bookey.app/KNYZ6NPRcEb

for example, a single database object shared by different
parts of the program.

5.The pattern requires specia treatment in a multithreaded
environment so that multiple threads won't create a
singleton object severa times.

Chapter 20 | Quotes From Pages 169-182

1.An adapter wraps one of the objectsto hide the
complexity of conversion happening behind the
scenes.

2.S0metimes it’s even possible to create a two-way adapter
that can convert the calls in both directions.

3.The Adapter pattern lets you create a middle-layer class
that serves as a trandlator between your code and alegacy
class, a 3rd-party class or any other class with aweird
Interface.

4. The much more elegant solution would be to put the
missing functionality into an adapter class.

5.The overall complexity of the code increases because you

need to introduce a set of new interfaces and classes.

More Free Books on Bookey Y\



https://share.bookey.app/KNYZ6NPRcEb
https://share.bookey.app/KNYZ6NPRcEb

Chapter 21 | Quotes From Pages 183-198

1.Y ou can prevent the explosion of a class hierarchy
by transforming it into several related hierarchies.

2.Making even a simple change to a monolithic codebaseis
pretty hard because you must understand the entire thing
very well. Making changes to smaller, well-defined
modulesis much easier.

3.The Bridge pattern lets you split the monolithic classinto
several class hierarchies.

4.Use the Bridge pattern when you want to divide and
organize a monolithic class that has several variants of
some functionality.

5.Y ou can introduce new abstractions and implementations

Independently from each other.

More Free Books on Bookey Y\


https://share.bookey.app/KNYZ6NPRcEb

Scan to Download

'
Download Bookey App to enjoy

1 Million+ Quotes
1000+ Book Summaries & App Store

GETITON

Free Trial Available! . ® Google Play .

X Theme %
Nature Categories
Al [P | saved O
Goals are good for Bookey S
setting a direction, U (— |
: De:?l:;mm @ &BILZ?:;': ﬁ |

but systems are best

for making progress.

Psychology v Fiction / I

- Atomic Habits &3 - & Happiness Classics Ll
Personal Development Seeall

. Life f Success @

Abstract

Relatonship §§  Friendship  §H

Psychology & Happiness See all



https://share.bookey.app/KNYZ6NPRcEb

Chapter 22 | Quotes From Pages 199-213

1. The Composite pattern lets you run a behavior
recursively over all components of an object tree.

2.Y ou can treat them all the same viathe common interface.

3.A container doesn’t know the concrete classes of its
children.

4.The client can work with very complex object structures
without being coupled to concrete classes that form that
structure.

5.Y ou can work with complex tree structures more
conveniently: use polymorphism and recursion to your
advantage.

6.A program may have multiple different leaf classes.

7.Use the Composite pattern when you have to implement a
tree-like object structure.

8.The Composite pattern provides you with two basic
element types that share acommon interface: ssimple leaves
and complex containers.

9.Y ou can introduce new e ement types into the app without
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breaking the existing code, which now works with the
object tree.

Chapter 23 | Quotes From Pages 214-232

1.Extending aclassisthe first thing that comes to
mind when you need to alter an object’ s behavior.
However, inheritance has several serious cavesats
that you need to be aware of.

2.Composition isthe key principle behind many design
patterns, including the Decorator.

3.A 'wrapper' is an object that can be linked with some
'target’ object.

4.The last decorator in the stack would be the object that the
client actually works with.

5.Y ou can extend an object’ s behavior without making a new
subclass.

Chapter 24 | Quotes From Pages 233-243

1.A facadeisaclass that provides asimple interface
to a complex subsystem which contains | ots of

moving parts.
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2.Having afacade is handy when you need to integrate your
app with a sophisticated library that has dozens of features,
but you just need atiny bit of its functionality.

3.The Facade attempts to fix this problem by providing a
shortcut to the most-used features of the subsystem which
fit most client requirements.

4.1f the facade becomes too big, consider extracting part of
Its behavior to anew, refined facade class.

5.Y ou can isolate your code from the complexity of a

subsystem.
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Chapter 25| Quotes From Pages 244-258
1. The actual problem was related to your particle

system. Each particle, such as abullet, amissile or
a piece of shrapnel was represented by a separate
object containing plenty of data.

2.This constant data of an object isusually called the
Intrinsic state. It lives within the object; other objects can
only read it, not changeit.

3.A flyweight should initialize its state just once, via
constructor parameters. It shouldn’t expose any setters or
public fields to other objects.

4.The Flyweight pattern is merely an optimization. Before
applying it, make sure your program does have the RAM
consumption problem related to having a massive number
of similar objects in memory at the same time.

5.The Client calculates or stores the extrinsic state of
flyweights. From the client’ s perspective, aflyweight isa
template object which can be configured at runtime by

passing some contextual data into parameters of its
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methods.

6.The Flyweight Factory manages a pool of existing
flyweights. With the factory, clients don't create flyweights
directly.

Chapter 26 | Quotes From Pages 259-276

1.Proxy isastructural design pattern that lets you
provide a substitute or placeholder for another
object.

2.A credit card isaproxy for abank account, whichisa
proxy for abundle of cash.

3.If you need to execute something either before or after the
primary logic of the class, the proxy lets you do this
without changing that class.

4.Instead of creating the object when the app launches, you
can delay the object’sinitialization to atimewhen it’s
really needed.

5.The proxy can pass the request to the service object only if
the client’ s credentials match some criteria

6.The proxy can log each request before passing it to the
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service.

7.The proxy can implement caching for recurring requests
that always yield the same results.

Chapter 27 | Quotes From Pages 277-295

1. The request must pass a series of checks before the
ordering system itself can handleiit.

2.The bigger the code grew, the messier it became.

3.Handlers are lined up one by one, forming a chain.

4.A chain can be formed from a branch of an object tree.

5.Use the Chain of Responsibility pattern when your program
IS expected to process different kinds of requestsin various
ways, but the exact types of requests and their sequences
are unknown beforehand.

6.5ingle Responsibility Principle. Y ou can decouple classes
that invoke operations from classes that perform

operations.
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Chapter 28 | Quotes From Pages 296-317
1. The Command pattern suggests that GUI objects

shouldn’t send these requests directly. Instead, you
should extract all of the request details, such asthe
object being called, the name of the method and
the list of arguments into a separate command
class with a single method that triggersthis
request.

2.Good software design is often based on the principle of
separation of concerns, which usually results in breaking an
app into layers.

3.As aresult, commands become a convenient middle layer
that reduces coupling between the GUI and business logic
layers. And that’ s only a fraction of the benefits that the
Command pattern can offer!

4.Use the Command pattern when you want to implement
reversible operations.

5.You can assemble a set of ssimple commands into a

complex one.

More Free Books on Bookey Y\



https://share.bookey.app/KNYZ6NPRcEb
https://share.bookey.app/KNYZ6NPRcEb

Chapter 29 | Quotes From Pages 318-333

1.The main idea of the Iterator pattern isto extract
the traversal behavior of acollection into a
separate object called an iterator.

2.Iterators implement various traversal algorithms. Several
Iterator objects can traverse the same collection at the same
time.

3.All iterators must implement the same interface. This
makes the client code compatible with any collection type
or any traversal algorithm as long as there’' s a proper
Iterator.

4.Use the Iterator pattern when your collection has a complex
data structure under the hood, but you want to hide its
complexity from clients (either for convenience or security
reasons).

5.The code of non-trivial iteration algorithms tends to be
very bulky. When placed within the business logic of an
app, it may blur the responsibility of the original code and

make it |ess maintainable.
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Chapter 30 | Quotes From Pages 334-350
1.Mediator is abehavioral design pattern that lets

you reduce chaotic dependencies between objects.

2.Ul elements should communicate indirectly, viathe
mediator object.

3.Aircraft pilots don’t talk to each other directly when
deciding who gets to land their plane next. All
communication goes through the control tower.

4.The fewer dependencies a class has, the easier it becomes
to modify, extend or reuse that class.

5.Use the Mediator pattern when it’ s hard to change some of
the classes because they are tightly coupled to a bunch of
other classes.

6.After you apply the Mediator, individual components
become unaware of the other components.

7.Y ou can reuse individual components more easily.
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Chapter 31 | Quotes From Pages 351-367

1.Before executing an operation, the app saves a
snapshot of the objects' state, which can later be
used to restore objects to their previous state.

2.The Memento pattern del egates creating the state snapshots
to the actual owner of that state, the originator object.

3.Such arestrictive policy lets you store mementos inside
other objects, usually called caretakers.

4.The Memento makes the object itself responsible for
creating a snapshot of its state.

5.Use the pattern when direct access to the object’s
fields/getters/setters violates its encapsul ation.

6.Y ou can produce snapshots of the object’s state without
violating its encapsulation.

7.When a user triggers the undo, the history grabs the most
recent memento from the stack and passes it back to the
editor, requesting a roll-back.

Chapter 32 | Quotes From Pages 368-384
1. The Observer pattern lets you define a
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subscription mechanism to notify multiple objects
about any events that happen to the object they’re
observing.

2.Subscribe to a newspaper or magazine, you no longer need
to go to the store to check if the next issue is available.

3.Use the Observer pattern when changes to the state of one
object may reguire changing other objects, and the actual
set of objects is unknown beforehand or changes
dynamically.

4.Adding new subscribers to the program doesn’t require
changes to existing publisher classes, as long as they work
with all subscribers through the same interface.

5.The primary goal of Mediator isto eliminate mutual
dependencies among a set of system components.

Chapter 33 | Quotes From Pages 385-401

1. The main ideaisthat, at any given moment,
there s afinite number of states which a program
can bein.

2.The State pattern suggests that you create new classes for
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all possible states of an object and extract all state-specific
behaviors into these classes.

3.Use the State pattern when you have an object that behaves
differently depending on its current state, the number of
states is enormous, and the state-specific code changes
frequently.

4.The State pattern lets you compose hierarchies of state
classes and reduce duplication by extracting common code
Into abstract base classes.

5.However, applying the pattern can be overkill if a state

machine has only afew states or rarely changes.
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Chapter 34 | Quotes From Pages 402-415
1. The Strategy pattern suggests that you take a class

that does something specific in alot of different
ways and extract all of these algorithms into
separate classes called strategies.
2.Use the Strategy pattern when you want to use different
variants of an algorithm within an object and be able to
switch from one algorithm to another during runtime.
3.The Strategy pattern lets you isolate the business logic of a
class from the implementation details of algorithms that
may not be as important in the context of that logic.
4.Use the pattern when your class has a massive conditional
operator that switches between different variants of the
same algorithm.
Chapter 35| Quotes From Pages 416-428
1. Template method breaks the algorithm into steps,
allowing subclasses to override these steps but not
the actual method.
2.Use the Template Method pattern when you want to let
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clients extend only particular steps of an algorithm, but not
the whole algorithm or its structure.

3.The Template Method lets you turn a monolithic algorithm
Into a series of individual steps which can be easily
extended by subclasses while keeping intact the structure
defined in a superclass.

4.When you turn such an algorithm into a template method,
you can also pull up the steps with similar implementations
Into a superclass, eliminating code duplication.

5.Some clients may be limited by the provided skeleton of an
algorithm.

Chapter 36 | Quotes From Pages 429-445

1.The Vigitor pattern suggests that you place the
new behavior into a separate class called visitor,
Instead of trying to integrate it into existing
classes.

2.Y ou can extract this behavior into a separate visitor class
and implement only those visiting methods that accept

objects of relevant classes, |eaving the rest empty.
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3.The Visitor pattern lets you execute an operation over a set
of objects with different classes by having a visitor object
Implement several variants of the same operation, which
correspond to all target classes.

4.Y ou can move multiple versions of the same behavior into
the same class.

5.Now, If we extract acommon interface for all visitors, all
existing nodes can work with any visitor you introduce into
the app.

6.A good insurance agent is always ready to offer different
policies to various types of organizations.

7.Y ou can experience the biggest benefit of the Visitor
pattern when using it with a complex object structure such
as a Composite tree.

8.If you find yourself introducing a new behavior related to

nodes, all you have to do isimplement a new visitor class.
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Dive Into Design Patterns Questions
View on Bookey Website

Chapter 1 | Basicsof OOP| Q& A

What is Object-Oriented Programming (OOP) and how

doesit relateto classes and objects?
Answer:0bject-Oriented Programming (OOP) isa

programming paradigm that organizes software
design around data, or objects, rather than functions
and logic. In OOP, data and behaviors that act on
that data are encapsulated in special constructs
called objects, which are created based on blueprints
known as classes. Each class defines the attributes
(fields) and methods (behaviors) that its objects can

have.

Can you explain therelationship between a classand its

Instances using a cat example?
Answer:Consider aclass called 'Cat'. This class defines
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attributes like name, age, and weight. An instance of this
class could be a specific cat, like 'Oscar’, which has its own
unique value for each attribute (e.g., Oscar, 5 years, 10
pounds). While Oscar is an instance of the 'Cat' class, another
cat, 'Luna, is also an instance of the same class but with

different attribute values.

What isa class hierarchy and how does inheritance wor k
within it?

Answer:A class hierarchy is a structure that organizes classes
in terms of parent-child relationships, where a base class (or
superclass) is extended by subclasses. For instance, if we
have a superclass called 'Animal’ that defines common
attributes and methods, the subclasses 'Cat' and 'Dog' would
Inherit these properties and also add their specific behaviors.
For example, while both cats and dogs can breathe or sleep,
only the 'Cat' class might define the method 'meow' while the

'Dog' class defines 'bark’.
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How do subclasses enhance or override behaviors from

thelr parent classes?
Answer:Subclasses can modify the behavior of the methods

they inherit from their parent classes. They can either
completely replace the inherited method with a new
Implementation (override it) or retain the original behavior
and add extra functionality. For example, if the'Animal’ class
has a method 'run’, the 'Cat’ subclass could override it to

Implement a specific running style of cats, if needed.

What roledo UML classdiagramsplay in representing

OOP concepts?
Answer:UML class diagrams visually represent the structure

of classes, their attributes, methods, and relationships, such
as Inheritance and associations between classes. These
diagrams are useful for understanding the architecture of an
OOP system, allowing devel opers to see at a glance how

different classes interact and derive from one another.
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Why is encapsulating data and behavior into objects

mor e beneficial than traditional programming methods?
Answer:Encapsul ation enhances code reusability,

modularity, and maintainability. By encapsulating data and
behavior into objects, OOP promotes a clear structure where
changes made to one part of the system (like an object's
behavior) can occur independently, without affecting other
parts of the codebase. This aligns with real-world modeling
and helps in creating more understandable and manageable

software.

What arethefour main pillars of OOP, and how do they

Inter connect?
Answer:The four main pillars of OOP are encapsulation,

Inheritance, polymorphism, and abstraction. Encapsulation
allows the bundling of data and methods, inheritance enables
creating new classes based on existing ones, polymorphism
permits methods to do different things based on the object it

IS acting upon, and abstraction helps manage complexity by
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hiding unnecessary implementation details. Together, these

pillars support the principles of modularity and code reuse.

Chapter 2 | Pillars of OOP| Q& A

What is abstraction in object-oriented programming, and

how doesit differ from modeling real-world objects?
Answer:Abstraction in OOP is the process of

simplifying complex systems by modeling real-world
objectsin away that highlights only the relevant
attributes and behaviors needed for a specific
context. Unlike modeling real objects with 100%
accuracy, abstraction allows for representation that
omits unneeded details. For example, an Airplane
classin aflight ssmulator would focus on flight
details, while in a booking application, it might only
represent seat availability. This selective

representation aids in managing complexity.

How does encapsulation contribute to ease of usein

objects?
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Answer:Encapsulation hides the intricate details of an
object's implementation, providing asimple interface to
Interact with it. For instance, starting a car engine only
requires pressing a button, while all the complex processes
Involved in actually starting the engine remain hidden under
the hood. This separation allows users to utilize objects
without needing to understand their internal workings,

enhancing usability and focusing on interaction.

What arethe advantages of using inheritancein OOP?
Answer:Inheritance allows devel opers to create new classes

based on existing ones, promoting code reuse and reducing
redundancy. This means if you want to create a class with
slight variations from another, you can extend the existing
classinstead of rewriting code. However, it's important to
remember that subclasses inherit the interface and behaviors
of the superclass, which can lead to restrictions if the

Inherited methods don't make sense for the subclass.
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Can you explain polymor phism with an example?
Answer:Polymorphism allows objects to be treated as

instances of their parent class while still exhibiting behavior
gpecific to their actual subclass. A vivid example would be
when you have a bag containing both cats and dogs. When
removing an animal from the bag, you may not know its
exact type. However, when you call makeSound on it, it will
produce the appropriate sound based on whether it's a cat
(Meow!) or adog (Woof!). This ability to determine the
actual class of an object at runtime enhances flexibility in

programming.

How do thefour pillarsof OOP interconnect to enhance

design?
Answer:The four pillars of OOP—abstraction, encapsulation,

Inheritance, and polymorphism—work together to create a
powerful framework for organizing and managing code.
Abstraction simplifies the representation of objects,

encapsulation hides implementation detalls, inheritance
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promotes code reuse, and polymorphism allows for
flexibility and scalability in code execution. Together, they
encourage cleaner designs, easier maintenance, and improved

collaboration in software development.

Chapter 3 | Relations Between Objects| Q& A

What does UM L association represent in object

relationships?
Answer:UML association represents a relationship

where one object interacts with another. For
Instance, a professor communicates with students,
Indicating that there is alink between the two, which
can be demonstrated visually with an arrow in

UML.

How isdependency different from association?
Answer:Dependency is aweaker form of association that

Implies atemporary relationship. For example, if a professor

object needs a salary object to perform a calculation, this
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dependency does not create a permanent link; changesin the
salary class might affect the professor class but they are not

tightly coupled.

Can you explain composition and how it differsfrom

aggregation?
Answer:Composition is a strong ‘whole-part' relationship

where a component cannot exist independently of its
container. For instance, a university is composed of
departments, meaning that if the university ceasesto exist, so
do its departments. In contrast, aggregation is a weaker
relationship where a department can exist without the

university and can belong to multiple universities.

Why isit important to understand UML in

object-oriented programming?
Answer:Understanding UML iscrucial asit allows

developersto visualize the relationships and interactions

between different classes and objects within an application.

More Free Books on Bookey Y\



https://share.bookey.app/KNYZ6NPRcEb
https://share.bookey.app/KNYZ6NPRcEb

This clear diagram representation helpsin design,
communication, and maintaining the software architecture

effectively.

What is a bi-directional association, and how isit

represented in UML?
Answer:A bi-directional association indicates that both

objects are aware of each other and can interact. In UML, it
IS represented by an arrow pointing in both directions,

showing that each object can use or reference the other.

How do you identify aggregation in UML diagrams?
Answer:In UML, aggregation is identified by a hollow

diamond shape at the container end of the relationship line,
Indicating that while one object contains another, it does not
control its lifecycle. For example, a department can have
severa professors, but those professors can exist

Independently of the department.

How can under standing object relationshipsimprove
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softwar e design?
Answer:Understanding object relationships enhances

software design as it allows developers to clearly define the
Interactions and dependencies between various components.
This clarity helps manage changes effectively, promotes

reusability, and supports the overall integrity of the system.

In what scenarioswould one prefer to use composition

over aggregation?
Answer:Composition should be preferred when the lifecycle

of the component is bound to the lifecycle of the container.
For instance, if creating an application where courses must be
deleted along with the university, composition is appropriate

as it ensures all parts are disposed of together.

What would happen if an object has multiple

dependencies?
Answer:If an object has multiple dependencies, it may

Introduce complexity and potential fragility into the system.
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Changes in one dependency could ripple through to affect
multiple classes, leading to a higher risk of bugs and making

the system harder to maintain.

What isthe significance of visual representation in UML?
Answer:Visual representation in UML issignificant asit

simplifies complex relationships and interactions into
manageabl e diagrams. These diagrams serve as a universal
language for developers which enhances communication,
facilitates better understanding of system architecture, and

ads in documentation.
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Chapter 4| What'sa Design Pattern?| Q& A

What are design patternsand how arethey beneficial in

softwar e design?
Answer:Design patterns are typical solutions to

commonly occurring problems in software design
that serve as blueprints. They enable developersto
address recurring design issues uniquely tailored to
the needs of their specific application, promoting

flexibility and effectivenessin coding.

How can one differentiate a design pattern from an

algorithm?
Answer:A design pattern is a high-level concept that outlines

asolution for arecurring design issue, analogousto a
blueprint. In contrast, an algorithm consists of a defined set
of actionsto achieve agoal, similar to a cooking recipe,

where precise steps must be followed.

What are the key components of a design pattern
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description?
Answer:A typical pattern description includes four main

components. 1) **Intent**: a brief overview of the problem
and solution, 2) **Motivation**: detailed explanation of the
Issue and the pattern's utility, 3) ** Structure**: adiagram
showing how classes relate, and 4) ** Code examples**:

Ilustrative snippets in popular programming languages.

Can you explain the classification of design patter ns?
Answer:Design patterns are classified by complexity and

application scale. They range from low-level patterns
(idiloms) specific to single languages, to high-level

architectural patterns applicable across languages, and
Include three main groups. Creational, Structural, and

Behavioral patterns.

Who arethekey figures behind the popularization of

design patternsin software engineering?
Answer:The concept of design patterns was first introduced
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by Christopher Alexander in architecture. Later, the 'Gang of
Four'—Erich Gamma, John Vlissides, Ralph Johnson, and
Richard Helm—formalized the idea for software engineering

in their influential book published in 1995.

Why isit essential for developersto learn about design

patterns?
Answer:Understanding design patterns empowers devel opers

to recognize and apply established solutions to common
problems, enhancing code reusability, maintainability, and
collaboration while improving overall software quality.

Chapter 5| Why Should | Learn Patterns?| Q& A

What are design patternsand why arethey important for

programmer s?
Answer:Design patterns are atoolkit of proven

solutions for common problems in software design.
They are important because they not only offer

solutions to specific issues but also teach
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programmers how to approach problem-solving
using object-oriented design principles. Even
programmers who may not consciously use these
patterns could be applying them in their everyday

work without realizing it.

How does knowing design patternsimprove

communication among team member s?
Answer:Knowledge of design patterns creates acommon

|language that enhances communication among team
members. For instance, if someone suggests using a
'Singleton’ for a particular solution, the team can immediately
understand the concept without requiring alengthy
explanation, thereby streamlining discussions and facilitating

guicker decision-making.

Can programmer s succeed without knowledge of design

patter ns?
Answer:Y es, programmers can work for many years without
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intentionally learning or using design patterns, as some may
Implement patterns unconsciously. However, consciously
understanding these patterns equips them with the tools to
tackle awider variety of problems more efficiently and

effectively.

What broader lessons can be learned from under standing

design patterns?
Answer:Beyond solving specific issues, understanding

design patterns instills principles of object-oriented design
that can be applied to various scenarios in software
development. It encourages programmers to think critically
and design solutions that are not only effective but also

maintainable and scalable.

How might learning design patternsinfluence a

programmer's approach to software design?
Answer:Learning about design patterns can significantly

affect a programmer's approach by enabling them to
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recognize common problems and apply established solutions.
This shift can lead to increased confidence in designing
software architectures, ultimately resulting in higher-quality

code and a more efficient development process.

Chapter 6 | Features of Good Design| Q& A

Why is code reuse important in software development?
Answer:Code reuse significantly reduces

development costs and time, allowing companies to
enter the market faster and to allocate more
resources for marketing and growing customer

bases.

What challenges are associated with code reuse?
Answer:Making existing code work in a new context often

Involves overcoming tight coupling between components,
dependencies on concrete classes, and hardcoded operations,

all of which diminish code flexibility.

How do design patter ns enhance code reuse?
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Answer:Design patterns improve the flexibility of software
components and facilitate easier reuse by providing reusable
design ideas and concepts that are less risky than

frameworks.

What isthedistinction between frameworks and design

patterns?
Answer:Frameworks involve high risk and significant

Investment, while design patterns allow for the reuse of
design concepts independently of the actual code, making
them lessrisky.

Why isextensibility crucial in software design?
Answer:Extensibility is essential because software

requirements often change after the initial design; adapting to
new needs or trendsis vital for maintaining relevance and
usability.

What common scenarios highlight the need for

extensibility?
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Answer:Common scenarios include the need to support
additional platforms (e.g., macOS), adapt to design trends
(e.g., circular buttons), or incorporate new features requested

by users (e.g., phone orders in e-commerce).

What arethe underlying reasons why software

reguirements change over time?
Answer:Reasons include gaining a degper understanding of

the problem during devel opment, external changes beyond
control (like platform support changes), and evolving user

expectations as applications demonstrate new capabilities.

What should developerskeep in mind when designing

application architecture?
Answer:Devel opers should anticipate potential future

changes and incorporate flexibility into their design to adapt

to evolving requirements and user requests.

What arethe universal principles of software design

mentioned in thistext?

More Free Books on Bookey Y\ b oo
Scan to Dow



https://share.bookey.app/KNYZ6NPRcEb
https://share.bookey.app/KNYZ6NPRcEb

Answer:While specific answers may vary, the principles
focus on flexibility, stability, and clarity in the architecture,

which are essential for creating good software design.

How does under standing a problem deepen through the

design and development process?
Answer:Often, the understanding of a problem evolves as

developers work on initial versions, revealing aspects that
were previously overlooked and leading to the desire to

rewrite and improve their solutions.
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Chapter 7 | Encapsulate What Varies| Q& A

What doesthe principle'Encapsulate What Varies

suggest for software design?
Answer:This principle recommends identifying and

Isolating the parts of the application that are subject
to change, encapsulating them in individual modules
to minimize the impact of those changes on the
overal system. By doing so, you can protect your
codebase from 'mines’ (potential issues) that might
surface during modifications, ensuring the core

functionality remains intact.

Can you provide a metaphor that illustratesthe

Importance of this principle?
Answer:lmagine a ship navigating through treacherous

waters filled with mines. Each mine represents a change or
potential problem that can cause the ship to sink. By

compartmentalizing the ship's hull, we can contain any
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damage to a single section, allowing the rest of the ship to
stay afloat. In programming, this means architecting your
code so that changes can be made in isolated sections without

disrupting the entire application.

How can developersimplement 'Encapsulate What

Varies in amethod?
Answer:For example, in an e-commerce application, a

method that calculates order totals could initially mix
different tax calculations directly into itslogic. By extracting
the tax calculation to a separate method, such as
getTaxRate(country), you can isolate the tax logic. Thisway,
any changes related to tax rates will only require changesin
the new method, reducing the risk of impacting the primary

order calculation.

What arethe benefits of encapsulating variation at a class

level?
Answer:Encapsulating variation at the class level helps
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maintain clarity in the codebase. As a class's responsibilities
grow over time, it may become cluttered with additional
methods and fields that dilute its primary function. By
extracting these responsibilities into new classes, developers
can create awell-organized and clear structure, making it

easier to manage and evolve the code.

What is meant by 'program to an interface, not an

Implementation'?
Answer:This phrase suggests that instead of coding directly

to specific implementations that may change, developers
should design their systems around interfaces. This practice
provides flexibility, allowing for easy substitution of
different implementations without impacting the rest of the
system, which aligns well with the principle of encapsulating
variability.

How can encapsulating variation contribute to work

efficiency?
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Answer:When components that are likely to change are
Isolated, you can make modifications more quickly without
extensive testing across the entire codebase. Thisleadsto
spending less time on fixes and more time on devel oping

new features, dramatically enhancing productivity.

Why isit essential to think about tax-related changes

when designing an e-commer ce application?
Answer:Tax regulations are subject to frequent changes based

on legislation that can vary by location. By anticipating
changesin tax logic, developers can design their methods to
easily accommodate new rules without major rewrites, thus

saf eguarding the application from future disruptions.

Chapter 8| Program to an Interface, not an
|mplementation| Q& A

What doesit mean to'Program to an Interface, not an

| mplementation'?
Answer:It means that when designing software, you

should define your objects and thelr interactions
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using interfaces (abstractions) rather than concrete
classes. Thisalowsfor greater flexibility and
maintainability since dependencies are based on
abstractions, allowing changes to implementations

without affecting dependent code.

How does flexibility in design manifest in code?
Answer:Flexibility in design is demonstrated when you can

Introduce new functionalities or classes without breaking
existing code. For example, a Cat™ that can eat 'any food' is
more flexible than a Cat that eats only 'sausages, asit

allows for future extensions easily.

What steps can you take to create a moreflexible

collaboration between objects?
Answer:1. Identify the methods one object needs from

another. 2. Create a new interface or abstract class for these
methods. 3. Ensure the dependent class implements this

Interface. 4. Make the collaborating class depend on the
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Interface, not the concrete class.

Why might code become more complicated after

Introducing inter faces?
Answer:After extracting interfaces, the code can be more

complicated because it requires additional structure for
defining and implementing various interfaces, bringing in

abstraction layers that were previously absent.

In what situation should you go for the complexity of

Interfaces despite theinitial overhead?
Answer:If you anticipate that your code might need to be

extended or modified in the future, or if you think others may
want to extend it, investing in amore complex structure with

Interfaces is worthwhile.

What isthe negative consequence of tight couplingin

your code?
Answer:Tight coupling creates a scenario where changing

one class necessitates changes in dependent classes, making
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the codebase fragile and difficult to maintain. For example, if
a Company classistightly coupled to specific employee
types, any addition or alteration of employee types requires

significant changes to the Company class.

Can you provide an example of how to improve design

from tight coupling to using interfaces?
Answer:lnitially, a Company" class might depend on

concrete employee classes. By generalizing their methods
and creating an "Employee’ interface, the Company class
can then use polymorphism to interact with any type of
"Employee’, easing the addition of new employee types

without altering the Company ™ class itself.

What design pattern isillustrated in the example of
separ ating the Company class from concr ete employee

classes?
Answer:This example illustrates the 'Factory Method' design

pattern since it involves creating objects (employees) in a

way that decouples the class creating them from the specific
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types, allowing subclasses of "Company to define how to

create employee objects.

How does using an abstract method for employee

retrieval gain independence from concr ete classes?
Answer:By defining an abstract method for getting

employees, you allow each specific company subclass to
Implement its own version, letting it create only the
employee types it needs while keeping the base "Company”
class independent from specific employees.

Chapter 9| Favor Composition Over |nheritance]
Q&A

What are the main disadvantages of using inheritance for

codereuse?
Answer:The main disadvantages of using

Inheritance include: 1) A subclass cannot reduce the
Interface of the superclass, forcing the
Implementation of unused methods. 2) Overriding

methods in subclasses must be compatible with the
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superclass, potentially leading to complex
compatibility issues. 3) Inheritance breaks
encapsulation, exposing internal details of the
superclass to subclasses. 4) Subclasses are tightly
coupled to their superclasses, meaning changesin
the superclass can adversely affect subclasses. 5) It
can lead to bloated class hierarchies due to paralléel
Inheritance hierarchies, especialy when multiple

dimensions of behavior are introduced.

What isthe alternativeto inheritance and how does it

differ?
Answer:The alternative to inheritance is composition. While

Inheritance establishes an 'is a relationship (e.g., acarisa
transport), composition establishes a ‘has a relationship (e.g.,
acar has an engine). Composition allows a class to delegate
certain behaviors to other classes, promoting flexibility and

adaptability without the downsides of tight coupling.
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How can composition solve the problem of subclass

proliferation in inheritance?
Answer:Composition prevents the combinatorial explosion

of subclasses that occurs with inheritance by allowing
functionality to be divided into distinct class hierarchies for
different aspects (e.g., engine type, navigation type). Instead
of creating numerous subclasses that combine these features,
behaviors can be encapsulated in their independent classes,

which can be combined or switched out as needed.

What ar e the advantages of using composition over

Inheritance in softwar e design?
Answer:The advantages of using composition include: 1)

Greater flexibility to change or replace behaviors at runtime
(e.g., switching enginesin acar). 2) Improved
maintainability by reducing the dependencies and coupling
between classes. 3) Enhanced code reusability since
components can be reused in different contexts without

altering the entire class hierarchy.
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What is mentioned about the SOLID principlesin the

context of this chapter?
Answer:The SOLID principles are introduced as a set of five

guidelines aimed at making software designs more
understandable, flexible, and maintainable. However, it is
cautioned that applying these principles mindlessly can
complicate designs rather than simplify them. Balancing the
need for design integrity with practical implementation

considerations is emphasized as a key takeaway.
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Chapter 10| Single Responsibility Principle] Q& A

What isthe Single Responsibility Principle (SRP) and

why isit important in software design?
Answer:The Single Responsibility Principle states

that a class should have just one reason to change,
meaning it should only have one responsibility or
job. This principle is important because it reduces
complexity and makes the code easier to navigate
and maintain over time. When classes are focused

on asingle task, it simplifies understanding,
debugging, and modifying the code without affecting

other unrelated functionalities.

What are the consequences of not following the Single

Responsibility Principle?
Answer:If aclass has multiple responsibilities, it can lead to

larger and more complex classes that are difficult to manage.

This complexity can slow down code navigation and increase
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the risk of introducing bugs during changes, as modifying
one aspect of the class may inadvertently affect others.
Ultimately, it can result in aloss of control over the codebase

as the project grows.

Can you illustrate the concept of the Single Responsibility

Principle with an example?
Answer:Certainly! Consider an 'Employee’ class that

manages employee data but also handles the printing of
timesheet reports. In this situation, the class has multiple
reasons to change: if employee data structure changes or if
the report format changes. Following the Single
Responsibility Principle, you should refactor the code by
extracting the report printing functionality into a separate
class. Thisalowsthe 'Employee' classto focus solely on
managing employee data, which simplifies maintenance and

reduces potential errors.

How can one recognize when to apply the Single

Responsibility Principle?
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Answer:When you find it challenging to focus on specific
aspects of aclass or if you notice that changesin one area
require modifications in unrelated areas, it isa sign that you
should consider applying the Single Responsibility Principle.
If a class begins to accumulate multiple behaviors, it'stime to
evaluate whether it should be split into smaller, more focused

classes.

What mindset should developer s adopt regarding class

responsibilitiesto adhereto SRP?
Answer:Devel opers should approach class design with the

understanding that ssimplicity and maintainability are key.
Each class should represent a single, cohesive concept or
responsibility. By adopting a mindset of clarity and
discretion in defining class roles, developers can create a
cleaner, more manageabl e code structure that aligns with the

Single Responsibility Principle.

What might be a practical step to implement the Single

Responsibility Principlein an existing codebase?
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Answer:A practical step isto conduct a code review to
Identify classes that exhibit multiple responsibilities. Then,
systematically refactor those classes by identifying distinct
functionalities and creating new classes for each
responsibility. This process may involve creating interfaces
and ensuring that each new class encapsulates a specific part
of the functionality, thereby aligning with the Single
Responsibility Principle.

Chapter 11 | Open/Closed Principlel Q& A

What doesthe Open/Closed Principle mean in software

design?
Answer:The Open/Closed Principle states that

classes should be open for extension but closed for
modification. This means you can add new features
to a class without altering its existing code, thus
protecting its integrity and preventing bugsin

already existing functionality.
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How can a class be open for extension and closed for

modification simultaneously?
Answer:A class can be designed to allow new functionalities

to be added through subclasses (open for extension), while
keeping its core implementation intact and unchangeable
(closed for modification). This duality allows for adaptation

and growth without compromising stability.

What isa practical example of applying the Open/Closed

Principle?
Answer:In an e-commerce application, if you have a

hard-coded "Order” class that calculates shipping costs,
adding a new shipping method would typically require
modifying the "Order” class. Instead, by extracting shipping
methods into separate classes implementing a common
Interface, new shipping methods can be added without
changing the "Order" class, thus adhering to the Open/Closed
Principle.
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Why isit important to follow the Open/Closed Principle

when modifying existing code?
Answer:Following the Open/Closed Principleis crucial asit

minimizes the risk of introducing bugs into stable systems.
When existing classes are closed to modification, you can
safely extend the system's functionality without jeopardizing
the reliability of the code.

What should you do if you discover a bug in a classthat
needs fixing?
Answer:If abugisfound, it isbest to directly fix the bugin

the existing class rather than creating a subclass. The
subclass should not be used to take on the responsibilities of

fixing issues that belong to the parent class.

Can you explain the benefit of using design patternslike

**Strategy** in relation to the Open/Closed Principle?
Answer:Using the Strategy pattern, you can define afamily

of algorithms (like shipping methods) in separate classes that
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share a common interface. This means you can introduce new
shipping methods to your application without altering
existing classes, fully aligning with the Open/Closed

Principle and enhancing maintainability.

What connection doesthe Open/Closed Principle have

with the Single Responsibility Principle?
Answer:The Open/Closed Principle complements the Single

Responsibility Principle by allowing classes to focus on one
task while still being extendable. In the shipping example,
moving delivery time calculation into more relevant classes
reduces the responsibility of the "Order class and adheres to
both principles.

How could failing to follow the Open/Closed Principle

Impact a project?
Answer:Neglecting the Open/Closed Principle can lead to

fragile codebases where ongoing changes may break existing

features, complicate refactoring, and ultimately slow down
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development due to increased testing and maintenance

efforts.
Chapter 12| Liskov Substitution Principlel Q& A

What isthe Liskov Substitution Principle and why isit

Important?
Answer:The Liskov Substitution Principle (LSP)

states that objects of a superclass should be
replaceable with objects of a subclass without
altering the desirable properties of the program
(correctness, task performed, etc.). It ensures
compatibility of subclasses with their parent classes,
which is crucia for maintaining code that relies on

these classes, especially in libraries and frameworks.

Can you give an example of a violation of the Liskov

Substitution Principle?
Answer:Certainly! Consider a method in a superclass that

accepts a parameter of type 'Cat’. If a subclass overrides this
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method to only accept a specific breed, like 'Bengal Cat', it
violates L SP since any code expecting to work with 'Cat' may

break if it receives a'Bengal Cat' instead.

What arethe key requirementsfor parameter typesand

return types under the Liskov Substitution Principle?
Answer:1. Parameter types in a subclass method should

match or be more abstract than those in the superclass
method.
2. Return types in a subclass method should match or be a

subtype of the return type in the superclass method.

What happensif a subclass strengthens preconditions or

weakens postconditions?
Answer:Strengthening preconditions may cause existing

client code to break if it relies on passing in values that the
subclass does not accept. Weakening postconditions could
lead to unexpected behavior, such as resources not being

released or states not being maintained, which the client code
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relies upon.

Why should a subclass not change the values of private

fields of the superclass?
Answer:Changing the values of private fields of the

superclass can lead to unexpected behavior and violates the
encapsulation principle. It can break the invariants expected
by the superclass and |lead to harder-to-maintain and

error-prone code.

What areinvariants and why arethey important in

Liskov Substitution Principle?
Answer:Invariants are conditions that must always hold true

for an object to be in avalid state. They are crucial for LSP
because subclasses must preserve these invariants to ensure
that client code expecting certain behaviors remains

functional and correct.

How can the Liskov Substitution Principle impact code

development in libraries and frameworks?
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Answer:LSP ensures that libraries and frameworks remain
usable and stable as they are extended with new subclasses.
Following LSP helps in building a predictable interface,
thereby reducing bugs and increasing reliability for users of
the library.

What isa common anti-pattern related to the Liskov

Substitution Principle?
Answer:A common anti-pattern is when a subclass overrides

amethod and changes its fundamental behavior—Iike a
method that saves a document throwing exceptionsin a
subclass when the superclass does not. This can lead to client

code breaking and increased dependency on specific types.

How can oneredesign a class structureto adhereto

Liskov Substitution Principle?
Answer:Redesigning may involve changing the class

hierarchy so that more generalized behaviors are in the

superclass, allowing subclasses to extend functionality rather
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than restrict it. For instance, making a'ReadOnlyDocument'
the base class instead of a subclass allows for broader

usability and adheresto L SP.
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Chapter 13| Interface Segregation Principle] Q& A

What isthe key concept behind the I nterface Segregation

Principle?
Answer:Clients shouldn't depend on methods they

don't use. Instead of creating large, fat interfaces,
break them down into smaller, more specific

Interfaces that clients can implement only as needed.

Why isit important to avoid 'fat' interfaces?
Answer:'Fat' interfaces can lead to situations where clients

Implement methods they don't require, causing unnecessary
complexity and potential issues when changes are made. A
change in amethod that a client does not use can still disrupt

their implementation.

Can you give a specific example of the consequences of

using a bloated interface in softwar e programming?
Answer:Imagine alibrary designed to connect with various

cloud providers, originally designed only for Amazon Cloud.
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If the library's interface contains methods applicable to all
Amazon features, when you try to add support for another
provider with different offerings, you may find that many of
those methods don't exist. This can lead to clients either
Implementing stubs for unrequired methods, whichis
unclean, or facing difficulties due to the interface's broad

nature.

How should oneideally design interfaces according to the

| nter face Segregation Principle?
Answer:Interfaces should be granular and targeted. When

designing an interface, consider the specific functionalities
needed and create smaller interfaces for distinct sets of
functionalities. Thisway, clients can implement only the

necessary interfaces.

What is a potential downside of breaking down interfaces

too much?
Answer:Over-segregation of interfaces can lead to

More Free Books on Bookey Y\



https://share.bookey.app/KNYZ6NPRcEb
https://share.bookey.app/KNYZ6NPRcEb

unnecessary complexity in the code. If there are too many
Interfaces, it can make the system harder to maintain and
understand. A balance must be struck—keeping interfaces

specific but not overly fragmented.

How does classinheritancereateto the I nterface

Segregation Principle?
Answer:Class inheritance allows a class to inherit from only

one superclass but can implement multiple interfaces. This
flexibility supports the segregation principle, allowing better
organization of methods across various interfaces while

avoiding the pitfalls of having an overloaded single interface.

What should be the guiding principle when deciding how

to structure interfaces?
Answer:The guiding principle isto always consider the

client's needs. Design interfaces that are as ssmple and
focused as possible, only including methods that will be

utilized by clients, ensuring a cleaner and more maintainable
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codebase.

Chapter 14 | Dependency Inversion Principlel Q& A

What isthe Dependency Inversion Principle and why isit

Important in software design?
Answer:The Dependency Inversion Principle (DIP)

states that high-level classes should not depend on
low-level classes; instead, both should depend on
abstractions. Thisis important because it allows you
to decouple high-level business logic from specific
Implementations. By depending on abstractions,
your high-level classes become more flexible and
easier to maintain, as changes to low-level classes
won't directly impact the high-level classes. This
separation also promotes reusability and easier

testing.

How does the Dependency Inversion Principle changethe

relationship between high-level and low-level classes?
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Answer:The Dependency Inversion Principle inverts the
dependency relationship such that high-level classes become
dependent on interfaces that define low-level operations.
Instead of high-level classes relying on concrete
Implementations of low-level classes, they depend on
abstractions (interfaces). This allows low-level classesto be
modified or replaced without altering the high-level classes,
providing greater flexibility and maintainability.

Can you give an example of how to apply the Dependency

Inversion Principle?
Answer:Consider areporting system where a high-level

BudgetReport class directly uses alow-level Database class
to read and write data. To apply the Dependency Inversion
Principle, you would first create an interface, say

| DataA ccess, defining methods like 'readData()' and
‘writeData()". Then, modify the BudgetReport class to depend
on |DataAccess instead of the Database class. Next,

Implement the | DataA ccess interface in the Database class.
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Now, if the Database class changes or a new data sourceis
Introduced, you only need to implement the | DataA ccess
without changing the BudgetReport class.

What arethe benefits of following the Dependency

| nversion Principle?
Answer:The primary benefits of following the Dependency

Inversion Principle include enhanced code maintainability,
Improved testability, and increased flexibility. By decoupling
high-level classes from low-level implementations, it
becomes easier to swap out or modify components without
Impacting the entire system. Furthermore, since high-level
classes depend on abstractions, you can easily mock these

abstractions for unit testing purposes.

How does the Dependency Inversion Principlerelateto

the Open/Closed Principle?
Answer:The Dependency Inversion Principle complements

the Open/Closed Principle (OCP) as both focus on flexibility
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and extensibility in design. While OCP states that software
entities should be open for extension but closed for
modification, the Dependency Inversion Principle ensures
that high-level modules are insulated from low-level module
changes, allowing them to be extended without altering
existing code. Together, they promote a robust architecture
that can evolve over time without introducing bugs or

requiring significant rewrites.

What isthe main takeaway regarding the design of
high-level and low-level classes accordingto the

Dependency Inversion Principle?
Answer:The main takeaway isthat high-level classes should

be designed to rely on abstractions rather than concrete
Implementations. This approach leads to a more modular and
manageabl e codebase, where changes in low-level
Implementations can occur without disrupting high-level
logic, fostering a more resilient and adaptive software

system.
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Chapter 15| Factory Method| Q& A

What isthe main problem the Factory Method pattern is

trying to solve?
Answer:The Factory Method pattern addresses the

Issue of code tightly coupling with specific classes,
making it difficult to add new object types without
modifying the existing codebase. For example, in a
logistics management app initially designed for
trucks, adding support for ships would require
extensive changes across the entire code, leading to

messy code with numerous conditionals.

How doesthe Factory Method pattern help in decoupling

object creation from the code that uses the objects?
Answer:By introducing afactory method, the pattern allows

subclasses to dictate which specific class of objects to create,
rather than hard-coding specific classes into the client code.

This enables the client code to interact with the common
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Interface of the products, regardless of the specific class

being instantiated.

Can subclasses alter the productsreturned by the Factory

Method?
Answer:Y es, subclasses can override the factory method to

return different types of product objects, aslong as those
products share a common interface. This provides flexibility
and allows for the introduction of new types of products

without changing the client code.

What are the main components of the Factory M ethod

pattern?
Answer:The main components of the Factory Method pattern

include:

1. **Product**: Defines the interface for objects created by
the factory.

2. ** Concrete Products** . Specific implementations of the

product interface.
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3. **Creator Class**: Declares the factory method which
will return product objects, often includes core business
logic.

4. ** Concrete Creators** . Subclasses that implement the

factory method to produce specific product types.

In what scenarios should you use the Factory Method?
Answer:Use the Factory Method when:

1. You don’'t know beforehand the exact types and
dependencies of the objects your code should work with.
2. Y ou want to allow users of alibrary or framework to
extend its internal components.

3. You need to save system resources by reusing existing

objects instead of creating new instances.

What arethe prosof using the Factory Method pattern?
Answer:The positives include:

1. Avoiding tight coupling between the creator and concrete

products.
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2. Applying the Single Responsibility Principle by
centralizing product creation.

3. Facilitating the Open/Closed Principle, allowing the
introduction of new product types without breaking existing

client code.

What arethe consor challenges of using the Factory

Method?
Answer:While it provides many benefits, the Factory Method

can lead to increased complexity, as it often necessitates the
creation of many subclasses to implement the pattern
effectively. This can complicate the code structure, especially

In large systems.

How doesthe Factory Method relate to other design

patterns?
Answer:Factory Method often serves as a foundational

pattern that can evolve into more complex patterns such as

Abstract Factory, Prototype, or Builder. It can work

More Free Books on Bookey Y\



https://share.bookey.app/KNYZ6NPRcEb
https://share.bookey.app/KNYZ6NPRcEb

seamlessly with Iterator to provide different types of iterators
In collection subclasses and can also be combined with the

Template Method.

What does ‘decoupling the concrete product classes refer

toin the Factory Method pattern?
Answer:It means that the creation and use of specific product

classes (like Truck or Ship) are separated. The client code
uses products through a common interface (Transport),
ensuring that the client remains unaware of the specific
Implementations and can work with any new subclasses that

meet the interface contract.
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Chapter 16 | Abstract Factory| Q& A

What isthe essence of the Abstract Factory design

pattern?
Answer:The Abstract Factory pattern allows you to

create related objects (like furniture pieces) without
specifying their concrete classes. This meansiit
provides an interface to create families of products,

ensuring they are compatible and cohesive.

How does Abstract Factory help avoid issueswith

Incompatible products?
Answer:By defining abstract interfaces for each type of

product (like Chair, Sofa, CoffeeTable), all concrete product
variants must adhere to these interfaces. Therefore, when a
client requests a product, it can be assured that all items from

afactory will match and maintain a consistent style.

What steps areinvolved in implementing the Abstract

Factory pattern?

More Free Books on Bookey Y\ b oo
Scan to Dow



https://share.bookey.app/KNYZ6NPRcEb
https://share.bookey.app/KNYZ6NPRcEb

Answer:1. Map product types against their variants. 2. Create
abstract product interfaces for each product type. 3. Define
the abstract factory interface with creation methods for these
products. 4. Implement concrete factory classes for each
variant. 5. Add initialization code to select the appropriate
factory based on configuration. 6. Replace direct constructor

calls with factory method calls.

Why isit important for a client to interact with abstract

interfaces instead of concr ete classes?
Answer:This principle reduces coupling in the codebase,

allowing for easier future changes or additions to product
types without impacting the client code directly. If new
product variants are created, only the factory and product

definitions need updating, not the client code.

Can you illustrate a scenario wherethe Abstract Factory

pattern isespecially beneficial?
Answer:Consider aUl library that must support multiple
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operating systems. The Abstract Factory allows your
application to produce Ul elements (like buttons or
checkboxes) that are tailored to the running OS, ensuring
they match the system’s appearance and behavior without the
client needing to know the details of OS-specific

Implementations.

What arethe prosof using the Abstract Factory pattern?
Answer:1. Compatibility between products is guaranteed

since they are produced by the same factory. 2. Reduces tight
coupling between clients and concrete product classes. 3.
Follows the Single Responsibility Principle by centralizing
product creation. 4. Adheresto the Open/Closed Principle,
allowing for new product variants without breaking existing

code.

What could be considered a con of using the Abstract

Factory pattern?
Answer:The introduction of many interfaces and classes can
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make the codebase more complex, potentially leading to

unnecessary complexity if not managed carefully.

How does Abstract Factory relateto other design

patterns?
Answer:lt often evolves from Factory Method for situations

requiring creation of families of objects. It can collaborate
with Builder to construct complex objects step by step, or
with Prototype for dynamic instance creation. It can also
serve as an alternative to Facade to ssmplify client access to

subsystems.

|n what scenario might you consider using the Abstract

Factory pattern?
Answer:When you need to deal with related products across

multiple possible variants and wish to ensure future
extensibility without changing existing code, especially in
cases where product relationships matter, likein Ul elements

or design systems.
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Chapter 17 | Builder| Q& A

What isthe Builder pattern and what problems doesit

solve?
Answer:The Builder pattern is a creational design

pattern that enables the step-by-step construction of
complex objects. It addresses issues like
cumbersome constructors with many parameters

and prevents the need for numerous subclasses to
handle variations of an object, which can lead to an
unwieldy class hierarchy. By separating the
construction logic from the object itself and allowing
amore flexible and readable way to build

configurations, it ssmplifies object creation.

How doesthe Builder pattern enhances code

maintainability?
Answer:The Builder pattern enhances maintainability by

Isolating the construction code from the product's business
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logic. This adherence to the Single Responsibility Principle
allows devel opers to make changes to the object construction
without affecting the client code that relies on the final

product.

Can you give an example of when to use the Builder

pattern?
Answer:Y ou should use the Builder pattern when

constructing a complex object, such as a car, that can have
numerous configurations (different seats, engines, GPS
systems, etc.). Instead of passing all these optionsviaa
complicated constructor, you break down the construction

Into discrete steps that the builder organizes.

What role doesthe Director class play in the Builder

pattern?
Answer:The Director class orchestrates the building process

by defining the order in which construction steps should be

called. It ssimplifies client interactions by allowing them to
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only specify which builder to use without needing to manage

the specifics of the construction steps.

How doesthe Builder pattern compareto Factory

Method?
Answer:The Builder pattern is more suited for complex

objects with many configurable parts, enabling step-by-step
construction. In contrast, the Factory Method is more
efficient for ssimpler cases where an object can be created in
one step. The Builder allows for more customization through
additional steps, whereas Factory Method typically returns
objects immediately.

What arethe advantages of using the Builder pattern?
Answer:The Builder pattern allows for constructing objects

step-by-step or recursively, promotes code reuse for different
product representations, adheres to the Single Responsibility
Principle, and hides complex construction logic, which

simplifies code readability.
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What might be a disadvantage of implementing the

Builder pattern?
Answer:A potential disadvantage of the Builder patternis

that it can increase the overall complexity of the codebase
due to the need to create multiple new classes for the builders
and possibly the director, which can lead to more intricate

interactions.

In what situationsisthe Builder pattern particularly

useful ?
Answer:The Builder pattern is particularly useful when

creating complex objects that contain optional components or
are composed of multiple parts that require various
configurations. It is aso beneficial when the product's
construction is complicated enough that construction steps

can vary significantly for different instances.

How can the Builder pattern interact with other design

patterns?
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Answer:The Builder pattern can work alongside other design
patterns, such as Abstract Factory for creating related object
families and Composite pattern for building tree-like
structures. It can also be combined with the Bridge pattern,
where the director serves as an abstraction, while the builders

act as concrete implementations.

What isa'telescopic constructor' and how doesthe

Builder pattern provide a solution?
Answer:A 'telescopic constructor' refers to a constructor with

many optional parameters, where an overload of the
constructor is needed for various combinations. Thisleadsto
cumbersome and cluttered code. The Builder pattern resolves
thisissue by allowing for the construction of objects through
afluent interface where you only specify the parameters you
need.

Chapter 18 | Prototype| Q& A

What isthe main challenge that the Prototype pattern

addr esses?
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Answer:The Prototype pattern addresses the
challenge of copying existing objects without
needing to know their concrete classes. This limits
code dependencies and allows for more flexible

object creation.

How doesthe Prototype pattern avoid code coupling with

gpecific classes?
Answer:The Prototype pattern uses a common interface for

cloning objects, meaning the client code interacts with
obj ects without needing to know their specific classes. This
Is achieved through a'clone’ method that isimplemented in

subcl asses.

|n what scenarioswould you prefer using the Prototype

pattern over subclassing?
Answer:Y ou would prefer the Prototype pattern when you

need numerous subclasses just to differ in their initialization,

and instead of creating new subclasses for each
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configuration, you can clone pre-built prototypes.

Can you provide areal-world analogy that illustratesthe

Prototype pattern?
Answer:A real-world analogy for the Prototype pattern is the

process of mitotic cell division in biology, where a parent
cell actively dividesto create an exact copy of itself. Just like
the cell dividesto create clones without needing to

understand specifics about the new cells.

What are some advantages of using the Prototype

pattern?
Answer:Advantages include reduced coupling between code

and concrete classes, elimination of repetitive initialization
code, convenience in producing complex objects, and an

alternative to inheritance for configuring complex objects.

What isa potential downside of using the Prototype

pattern?
Answer:One potential downside is that cloning complex

More Free Books on Bookey Y\



https://share.bookey.app/KNYZ6NPRcEb
https://share.bookey.app/KNYZ6NPRcEb

objects with circular references can be very tricky and may

require additional handling.

How does the Prototype pattern relate to other design

patternslike Factory Method or Abstract Factory?
Answer:The Prototype pattern can evolve from ssimpler

patterns like Factory Method to more flexible structures,
often used alongside patterns like Abstract Factory for object
creation processes. It provides away to create diverse

Instances without the need for explicit model classes.

Can you explain the implementation stepsfor the

Prototype pattern?
Answer:To implement the Prototype pattern, first create a

prototype interface with a'clone’ method, then define
alternative constructors in prototype classes to handle object
copying. The cloning method typically involves asimple
'new"' operator call with the constructor. Optionally, a

prototype registry can be created to manage frequently-used
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prototypes.

What makesthe Prototype pattern particularly useful in

the context of third-party code?
Answer:The Prototype pattern is useful in the context of

third-party code because it allows you to clone objects whose
concrete classes are unknown, thus providing flexibility and

decoupling from specific implementations.
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Chapter 19| Singleton| Q& A

What isthe primary purpose of the Singleton design

pattern?
Answer:The Singleton pattern primarily ensures

that a class has only one instance and provides a
global access point to it, allowing control over

shared resources like databases or files.

How doesthe Singleton pattern violatethe Single

Responsibility Principle?
Answer:lt violates the Single Responsibility Principle by

addressing two concerns. ensuring a single instance of aclass
and providing global accessto that instance, rather than

separating those concerns into distinct classes.

Can you give areal-world analogy for the Singleton

pattern?
Answer:An example of a Singleton is a government; there

can only be one official government for a country, which
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serves as aglobal point of access to governance regardless of

the individualsin charge.

What steps are common in the implementation of the

Singleton pattern?
Answer:Common steps include: 1) making the constructor

private, 2) creating a static method to access the instance,
which initializes the instance only once (lazy initialization),

and 3) using a static field to store the instance.

What arethe prosof using the Singleton pattern?
Answer:Pros include ensuring a class hasonly asingle

Instance, providing a global access point to that instance, and
Initializing the Singleton only when it's needed for the first

time.

What arethe potential drawbacks of using Singleton?
Answer:Drawbacks include violating the Single

Responsibility Principle, complicating unit testing due to the
private constructor, potential challenges in multithreaded
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environments, and the possibility of masking poor design.

How doesthe Singleton compareto global variables?
Answer:While both provide global access, the Singleton

pattern ensures only one instance exists and protects it from
being overwritten, unlike global variables which can be

modified by any part of the program.

In what scenarioswould it be appropriateto usethe

Singleton pattern?
Answer:Y ou should use the Singleton pattern when you need

to limit aclass to a single instance available across the
application, such as a single database connection or a

configuration manager.

How can the Singleton pattern relate to other design

patterns?
Answer:The Singleton pattern is often related to patterns like

Facade (which can be a Singleton), Flyweight (though they

differ ininstances), and Abstract Factories, Builders, and
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Prototypes, which can also be implemented as Singletons.

What strategies can be applied to allow the Singleton
pattern to work correctly in a multithreaded

environment?
Answer:To ensure correctness in a multithreaded

environment, you can acquire athread lock to prevent
multiple threads from creating an instance simultaneously,

ensuring that the instance isinitialized only once.

Chapter 20 | Adapter| Q& A

What isthe main purpose of the Adapter design pattern?
Answer:The Adapter design pattern servesto allow

objects with incompatible interfaces to work
together by creating a middle-layer object (the
adapter) that trandlates calls between the

Incompatible interfaces.

Can you provide areal-world analogy for the Adapter

pattern?
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Answer:A common real-world analogy for the Adapter
pattern is a power plug adapter. When you travel abroad, you
may need a plug adapter to plug your American device into a

foreign socket because the designs are incompatible.

How doesthe Adapter pattern help maintain code

flexibility?
Answer:The Adapter pattern allows for introducing new

types of adapters without altering existing client code,
making it easier to adapt to changesin service class

interfaces without breaking functionality.

What arethe stepsto implement the Adapter pattern?
Answer:To implement the Adapter pattern, you should: 1.

|dentify the incompatible interfaces, 2. Declare the client
interface; 3. Create the adapter class, 4. Add areference to
the service object in the adapter; 5. Implement the client
Interface methods in the adapter, delegating work to the

service; 6. Ensure clients use the adapter viathe client
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Interface.

What arethe prosand consof using the Adapter pattern?
Answer:Pros include adhering to the Single Responsibility

and Open/Closed Principles, alowing changes without
affecting client code. Cons include increased overall code
complexity and the potential unnecessary introduction of new

classes when simpler solutions may exist.

How doesthe Adapter pattern relateto the Decorator and

Proxy patterns?
Answer:While the Adapter provides adifferent interface to

an existing object, the Decorator enhances an object without
changing its interface, and Proxy provides the same interface.
Each pattern serves distinct purposes but can often be

confused due to their structural similaritiesin composition.

In what scenario would you choose to use the Adapter

pattern?
Answer:Y ou would opt for the Adapter pattern when you
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need to use an existing class that cannot be modified, such as
alegacy or third-party class, due to incompatible interfaces

with your current system.

What role does an adapter play in the context of a stock

mar ket monitoring application described in the chapter ?
Answer:In the stock market monitoring application, adapters

would convert XML data into the JSON format required by a
third-party analytics library, allowing the app to utilize the

analytics without modifying the library's code directly.

Chapter 21 | Bridge] Q& A

What isthe main purpose of the Bridge design pattern?
Answer:The Bridge design pattern aims to separate

alarge class into two distinct hierarchies, allowing
for independent development of abstractions and

Implementations.

How doesthe Bridge pattern solve the problem of class

explosion when adding new functionalities?
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Answer:By switching from inheritance to composition, the
Bridge pattern allows a class to reference an object from a
different hierarchy instead of creating numerous subclasses.
This prevents class explosion in scenarios like managing

shapes with multiple colors.

Can you provide an example of wherethe Bridge pattern

can be applied in real-world applications?
Answer:The Bridge pattern is applicable in cross-platform

applications, where the GUI layer (abstraction) can be
developed independently of the operating system APIs
(implementation). For instance, a GUI for a software can
operate under Windows and Linux without code changes for

each operating system.

In the context of the Bridge pattern, what do

‘Abstraction' and 'l mplementation' mean?
Answer:'Abstraction’ serves as ahigh-level control layer that

delegates work to the 'Implementation’ layer, which contains
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the actual platform-specific code required to perform

operations.

Why isit beneficial to keep the client code focused only on

the abstraction?
Answer:Keeping the client code focused on the abstraction

allows it to remain unaware of the specific implementations,
simplifying the interaction and making it easier to switch
Implementations or extend the application without affecting

existing functionality.

What are some potential downsides of using the Bridge

pattern?
Answer:One potential downside is that applying the Bridge

pattern to aclass that is already highly cohesive may

complicate the code unnecessarily.

How doesthe Bridge pattern relate to other design

patternslike Adapter and Strategy?
Answer:While the Bridge is designed to allow independent
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development of abstractions and implementations, the
Adapter is often used to make existing, incompatible classes
work together. Meanwhile, the Strategy pattern deals with
Interchangeabl e algorithms but generally focuses on
providing different implementations of a behavior rather than

separating concerns as in Bridge.

What steps should a developer take to implement the

Bridge patter n effectively?
Answer:To implement the Bridge pattern, a developer should

Identify independent dimensions within classes, define
operations in a base abstraction class, create a common
interface for implementations, and ensure the abstraction

delegates work to the appropriate implementation object.

How doesthe Bridge pattern facilitate adherenceto the

Open/Closed Principle?
Answer:The Bridge pattern allows new abstractions and

Implementations to be added independently, which means
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existing code is not altered — adhering to the Open/Closed

Principle by allowing extension without modification.

What kind of situationswould warrant using the Bridge

pattern over a more straightforward approach?
Answer:The Bridge pattern is particularly useful when a class

can be extended in multiple independent dimensions, and
when devel opers anticipate needing to replace
Implementations at runtime or manage complex class

hierarchies effectively.

More Free Books on Bookey Y\


https://share.bookey.app/KNYZ6NPRcEb

Free Picks

Today's Bookey

.
™ Atomie Habits
Four steps 1n buid good hapie and break
4 bad ones
r ra
36 min Firi
Get Points
" You Finigh .-Huokt‘y loday
-
-_j} ‘ ~ Achiave 1 *0ay's daily gog)|
> i -
—— ——
TE 17:53 ki 725y T8
:; i Hannah [,i]jr"}r}'
Daily Goals %
(1 saved
b Downloadeg
> is first for me. How the 2 & Finished
> makes me feel, it's like
/. It has to Mmatch my |ife, .
> happening aroung me History
>. That's where it comes
from, - ATOMIC Hi
- Boots .ﬁ‘.uv.-y e - cammuhh
Time of Use Finishec o 1 '
ol L] Finisheg @ ® ?.
5183 102 . e
P =

|
il

orld’ bestideas
mﬂock your potential

Free Trial with Bookey

[=]p-.Z =]

Download on the

App Store

GET IT ON

Google Play |

e

[=]F.

Scan to download

= 1727

e e e e

X W N Takgs >
Overview
Hi, wel Ume to Booley Today we)
unlock the hogk Atomic Habits: An Easy

& Proven Way 1o Build Goog Habits &
Break Bag Oney

Imaging '\.nl':'l---:lnnu Ina plane flying
from Log Anigeles ro New York City. Dye
10 & mysterigye and undegec tahle

twrbulenee Your aircrafy's nose s

NEVBI'G
ife
more than 7 feey, 3.5 degrees 1o he Schwarzman's retentoss
south

: Tundis for Blackstone's first
- After five hours of fy; 2 ¢

ng, before
You know jp,

the plane is landing,

Sntrepreneurship After tye

Suctes .-'.',--.u:seqséi:':U'n
A
"‘l"'l)'('l.lllnl
Noto Sar { 1 1 Caznrayg
-ﬁ—___. h—_-

17:46 TE 17:26

£ Leaming pathg <

(lnguing

£ Top 10 of the m

Develop readership skills

POt
T

e
™
=
T

Ll Howto tak 1o any,
-

Master time ma,

Atom

I « Your writing si



https://share.bookey.app/KNYZ6NPRcEb

Chapter 22 | Compositel Q& A

What isthe main purpose of the Composite design

pattern?
Answer:The Composite design pattern allows you to

treat individual objects and groups of objects
uniformly, enabling the construction of tree

structures that can be managed as single entities.

In what scenariosisthe Composite pattern most

applicable?
Answer:The Composite pattern is ideal when the core model

of your application can be represented as a tree-like structure,
such as in cases where items can contain nested items, like

products packed into boxes.

How doesthe Composite pattern facilitate the addition of

new components?
Answer:The Composite pattern adheres to the Open/Closed

Principle, allowing new component types to be added
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without modifying existing code, thereby enhancing

flexibility and maintainability.

What arethe key rolesin a Composite structure?
Answer:The key roles are: 1) Component interface for

common operations, 2) Leaf for basic elements that do not
have sub-elements, 3) Container (or composite) for elements
that can contain other components, and 4) Client that

Interacts with these components via the common interface.

Can you give an example of areal-world application of

the Composite pattern?
Answer:A prominent example isamilitary hierarchy, where

orders are given at higher organizational levels and passed
down through divisions, brigades, and platoons, which can

all betreated as individual entities or as groups.

What isa potential drawback of using the Composite

pattern?
Answer:One drawback is the difficulty in providing a
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common interface for classes with significantly different
functionalities, which may |lead to overgeneralization and

reduced clarity in the interface design.

How doesthe Composite pattern improve the client

experience when working with complex structures?
Answer:By providing acommon interface that abstracts

away the specifics of each element, the Composite pattern
allows clients to operate on both simple and complex tree

structures uniformly without concern for their underlying

types.

What methods arerelevant for implementing the

Composite design pattern?
Answer:When implementing the Composite pattern, you

should define the component interface with relevant
methods, create |eaf and container classes, and implement

add/remove logic for managing child components.

In what way does the Composite pattern enhance
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recursion in programming?
Answer:The Composite pattern leverages recursion by

allowing composite objects to delegate operations to their
children, enabling traversal and processing of the complete

object tree seamlesdly.

How isthe Composite pattern related to other design

patterns, such asthe Decorator or Iterator patterns?
Answer:The Composite pattern shares structural similarities

with the Decorator pattern, which also uses recursive
composition, though Decorator adds responsibilities, while
Composite summarizes child results. Additionally, Iterator

can assist in traversing Composite structures.

Chapter 23 | Decorator| Q& A

What isthe core purpose of the Decorator pattern?
Answer:The Decorator pattern allows you to

dynamically add new behaviors and responsibilities

to objects without altering their structure. This
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enhances flexibility by enabling the composition of

behaviors at runtime.

In the context of the notification library example, what

problem doesthe Decorator pattern solve?
Answer:The Decorator pattern addresses the issue of

combinatorial explosion of subclasses that arises when trying
to implement multiple notification types. Instead of creating
a separate subclass for each combination of notifications, the
Decorator pattern allows a single notification object to be

wrapped with different behaviors as needed.

How does composition differ from inheritancein the

context of thisdesign pattern?
Answer:Composition enables an object to maintain

references to other objects and delegate tasks to them, thus
allowing behaviors to be changed at runtime. In contrast,
Inheritance is static, only allowing different subclass

Instances to be created, which limits how behaviors can be
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modified after object creation.

Why might the Decorator pattern be more advantageous

than inheritance for extending object behavior?
Answer:The Decorator pattern allows for greater flexibility

and abstraction. It enables behavior to be added or removed
at runtime and supports multiple layers of behavior without

creating a complex hierarchy of subclasses.

Can you provide areal-world analogy for how the

Decorator pattern functions?
Answer:Wearing layers of clothing serves as areal-world

analogy for the Decorator pattern. Just as you can wear a
t-shirt, then add a sweater, and finally put on ajacket, each
item adds additional functionality (warmth, protection from
rain, etc.) while still allowing for the removal of any layer

without changing the underlying structure or individual item.

What are some potential drawbacks of using the

Decorator pattern?
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Answer:Some challenges with the Decorator pattern include:
the complexity of managing multiple decorators, difficulty in
removing a specific decorator from a stack, and potential
Issues with order dependencies where the behavior can

change based on the order in which decorators are applied.

How is behavior added or modified using decoratorsin

practice?
Answer:By creating a base decorator class that maintains a

reference to awrapped component, additional behaviors can
be defined in concrete decorators that extend this base class.
These decorators can override methods to provide new
functionality either before or after delegating the call to the
wrapped object.

When should the Decorator pattern be used in a software

design?
Answer:The Decorator pattern should be used when object

behavior needs to be extended in a flexible manner without
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modifying existing code, especially when it'simpractical or
Impossible to use inheritance due to design constraints like

final classes.

How doesthe Decorator pattern relateto other design

patternslike Strategy and Proxy?
Answer:The Decorator pattern enhances behavior while

keeping the same interface, unlike Strategy which changes
the underlying operation. Meanwhile, Proxy manages
lifecycle considerations for an object, whereas Decorator
focuses purely on extending functionality without altering

the core logic of the wrapped object.
Chapter 24 | Facade| Q& A

What isa Facadein design patter ns and when should you

useit?
Answer:A Facade is astructural design pattern that

provides asimplified interface to a complex

subsystem or library. Y ou should use it when you
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need to interact with a complex system but only
require a subset of its functionality. By using a
Facade, you reduce the complexity exposed to your
client code and isolate your application from

changes in the subsystem.

How does the Facade pattern ssimplify interaction with

complex systems?
Answer:The Facade pattern streamlines interaction with a

complex system by encapsulating its intricacies within a
single class. For instance, consider avideo conversion
application. Instead of dealing with multiple codec classes, a
VideoConverter facade allows you to call a single method
‘convert(filename, format)', effectively managing all the

underlying operations required for video processing.

Can you give areal-world analogy for the Facade

pattern?
Answer:A great analogy for the Facade pattern is ordering
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food over the phone. When you call arestaurant, the operator
acts as a Facade, shielding you from the underlying
complexity of the menu and kitchen operations. Y ou simply
tell the operator what you want, and they handle the details
of communicating with chefs, taking payments, and

arranging delivery.

What arethe key components of the Facade pattern's

structure?
Answer:The key components include: 1. The Facade class

which simplifies access to the subsystem. 2. Additional
Facade classes to prevent complexity from piling up in a
single Facade. 3. The Complex Subsystem composed of
multiple interacting classes. 4. The Client which interacts

solely with the Facade.

What arethe prosand cons of using the Facade pattern?
Answer:Pros include isolation from subsystem complexity

and a cleaner codebase. Cons involve the potential of
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creating a'god object’ if the Facade class becomes too large

or tries to handle too many responsibilities.

How doesthe Facade pattern relate to other design

patterns?
Answer:The Facade pattern defines a new interface for a set

of classes, contrasting with the Adapter pattern which
Interfaces with one class. It also differs from the Mediator
pattern, which centralizes communication between
components. Furthermore, a Facade can be transformed into
a Singleton since usually one instance is sufficient to

Interface with the subsystem.

Arethereany specific scenarios whereimplementing a

Facade would be particularly beneficial?
Answer:Implementing a Facade is particularly beneficial in

scenarios where you are integrating an application with a
complex external library that has many features that are not

all needed. By creating a Facade that exposes only the
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necessary features, you make your application easier to
understand, maintain, and evolve, especially when upgrading

or switching libraries.

What steps should you follow to implement the Facade

pattern?
Answer:1. Assess the subsystem functionality to create a

simplified interface. 2. Implement the Facade class that
routes reguests to the appropriate subsystem components. 3.
Ensure all client code communicates through the Facade to
protect against subsystem changes. 4. If the Facade becomes
unwieldy, consider breaking out parts into additional Facade

classes.
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Chapter 25| Flyweight| Q& A

What isthe Flyweight design pattern and why isit used?
Answer:The Flywelght pattern is a structural design

pattern that optimizes memory usage by sharing
common parts of an object's state across many
Instances, rather than storing that common datain
each instance. It is used to efficiently manage
memory when dealing with alarge number of
similar objects, such as particles in a video game, by
separating the intrinsic state (shared data) from the

extrinsic state (unigue context data).

What specific problem doesthe Flyweight pattern solvein

the context of video game development?
Answer:The Flyweight pattern addresses the issue of

excessive memory consumption when a game has a vast
number of similar objects, such as bullets or explosions,

leading to RAM shortages and crashes. By utilizing this
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pattern, you can reduce the number of object instances by
sharing common data, allowing the game to run efficiently

even on devices with limited RAM.

What areintrinsic and extrinsic statesin the context of

the Flyweight pattern?
Answer:Intrinsic state refers to the constant, shared

characteristics of an object that do not change, allowing the
same data to be reused across multiple instances. Extrinsic
state, on the other hand, consists of contextual data that
varies between instances and is often passed to methods
when needed, helping maintain unique behaviors without

duplicating memory-heavy data.

How can implementing the Flyweight pattern lead to code
complexity?
Answer:While the Flyweight pattern reduces memory usage,

It can complicate code structure significantly. Developers

must manage the distinction between intrinsic and extrinsic
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states and ensure that extrinsic datais calculated or stored
effectively, which can confuse new team members and
Increase the cognitive load when maintaining or updating the

code base.

What role does a Flyweight Factory play in implementing

the Flyweight pattern?
Answer:A Flyweight Factory manages the creation and reuse

of Flyweight objects. It checks for existing Flyweights based
on their intrinsic state—if a match isfound, it returns the
existing object; if not, it creates anew one. This centralizes
the logic for managing shared states and helps prevent the
creation of multiple identical instances, further optimizing

memory Usage.

Can you give an example of when to use the Flyweight

pattern?
Answer:The Flyweight pattern isideal for scenarios

Involving rendering alarge number of similar graphical

More Free Books on Bookey Y\



https://share.bookey.app/KNYZ6NPRcEb
https://share.bookey.app/KNYZ6NPRcEb

objects, such astreesin agraphic ssmulation or particlesin a
visual effect system, especially when these objects share
common properties like color and texture but differ in
positional attributes. By using Flyweights, the application
can maintain aresponsive and efficient performance without

consuming unnecessary amounts of memory.

What precautions should developerstake before applying

the Flyweight pattern?
Answer:Developers should first verify that their application

Is experiencing significant RAM consumption problems due
to a massive number of similar objects. It’simportant to

ensure that there are no alternative solutions that could solve
the memory issue in asimpler way before implementing the

more complex Flyweight pattern.
Chapter 26 | Proxy| Q& A

What isthe Proxy design pattern and why isit useful ?
Answer:The Proxy design pattern is a structural
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design pattern that provides a substitute or
placeholder for another object, controlling access to
the original object. It allows for operations to be
performed either before or after the request is sent
to the actual object. Thisis useful for managing
resources efficiently, such as delaying the
Initialization of heavy objects (lazy initialization),
Implementing logging or caching, and handling

access control.

How doesthe Proxy pattern help with resource

management?
Answer:By using the Proxy pattern, you can delay the

creation of resource-heavy objects until they are actually
needed, hence improving performance and reducing
unnecessary resource usage. For example, a proxy can
Implement lazy initialization to create a database connection
only when a database query is executed, preventing the

application from wasting resources on an unnecessary
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connection.

Can you give areal-world analogy for the Proxy pattern?
Answer:A credit card acts as a proxy for cash. It allows

consumers to make purchases without carrying cash while
hel ping businesses receive payments securely without the
risks associated with handling physical money. Just like a
pProxy manages access and operations related to the original

object (cash), the credit card simplifies transactions.

| n which situations would you use a Proxy?
Answer:Y ou would use a Proxy in scenarios such as lazy

Initialization of heavy objects, controlling access to sensitive
objects based on user credentials, logging service requests,
caching results of frequently requested data, or managing the
lifecycle of a shareable object.

What arethe prosand cons of using the Proxy pattern?
Answer:Pros include the ability to manage service objects
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without clients needing to know the details, life cycle
management of service objects, and compliance with the
Open/Closed Principle, allowing for the introduction of new
proxies without altering the service or clients. Consinvolve
Increased code complexity due to the introduction of
additional classes and potential delays in response time from

the service due to proxy handling.

How doesthe Proxy pattern relateto other design

patterns?
Answer:The Proxy pattern is related to other design patterns

like Adapter, Decorator, and Facade. While Adapter provides
adifferent interface, Proxy maintains the same interface as
the service it represents. Facade simplifies interactions with a
complex system, and just like Proxy, it controls an object's
Initialization, but Proxy allows for interchangeable use of
objects. Decorator extends functionality, but in Proxy, the

focus is on managing the lifecycle of the object.
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What steps are involved in implementing the Proxy

pattern?
Answer:To implement the Proxy pattern, you first create a

service interface to ensure interchangeable use of proxies and
service objects. Next, you create a proxy class that holds a
reference to the service object and implements necessary
methods. It's important to include methods that handle the
client requests and delegate tasks to the service object after
performing additional operations. Finally, consider whether
to implement lazy initialization and create a factory method

to decide to return the proxy or real service.

Chapter 27 | Chain of Responsibility| Q& A

What isthe main goal of the Chain of Responsibility

pattern?
Answer:The main goal of the Chain of

Responsibility pattern isto allow multiple handler
obj ects to process arequest without the sender

needing to know which handler will ultimately fulfill
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the request. This promotes |oose coupling and makes

It easier to add or modify request handling logic.

How does the Chain of Responsibility pattern prevent

code bloat?
Answer:By using individual handlers for each processing

step, the Chain of Responsibility pattern helpsto
compartmentalize functionality. Instead of a single block of
convoluted checks, each handler isresponsible for one
gpecific task, which increases code readability and

maintainability.

Can you provide areal-world analogy that illustratesthe

Chain of Responsibility?
Answer:A good analogy for Chain of Responsibility isatech

support call. When you call atech support line, your call
goes through various levels of operators or automated
responses. Each level checks if they can assist with your

specific issue, and if they can't, they pass you to the next
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operator until your issueis resolved.

What aretheimplications of using the Chain of

Responsibility when handling requests?
Answer:Using the Chain of Responsibility means that

reguests can be processed in a flexible manner, where the
order of operations can be controlled and modified at
runtime. Additionally, not every request will get handled,

allowing for potentially different processing paths.

What are some advantages of implementing the Chain of

Responsibility pattern?
Answer:An advantage of the Chain of Responsibility isthat it

adheres to the Single Responsibility Principle by decoupling
the classes responsible for invoking operations from those
that actually perform them. Also, it supports the Open/Closed
Principle, allowing for easy addition of new handlers without

modifying existing code.

What kind of scenarios are best suited for the Chain of
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Responsibility pattern?
Answer:The Chain of Responsibility pattern is well-suited

for scenarios where multiple potential handlers might need to
handle different types of requests in unpredictable ways. It is
also ideal when the order of processing is critical or when the

set of handlers needs to change dynamically at runtime.

What challenges might arise when using the Chain of

Responsibility pattern?
Answer:The key challenges include the possibility of

requests going unhandled if no appropriate handler isfound
and managing complex chains that may become unwieldy.
There may also be difficulty in debugging the flow of
requests through the chain.

How doesthe Chain of Responsibility interact with other

design patterns?
Answer:The Chain of Responsibility can interact with several

other patterns like Command, Mediator, and Decorator. For
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Instance, it can use Command objects to execute operations
across multiple handler contexts, or it can be employed with
the Composite pattern to handle requests that need to bubble
up through nested structures.

What is one key difference between Chain of

Responsibility and Decorator patterns?
Answer:While both patterns allow for the processing of

requests through a series of objects, Chain of Responsibility
allows handlers to decide independently whether or not to
process a request and to stop further processing, whereas
Decorators enhance an object's behavior without breaking the

flow of operation.
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Chapter 28 | Command| Q& A

What isthe Command design pattern and what areits

primary benefits?
Answer:The Command pattern is a behavioral

design pattern that encapsulates a request as an
object, thus allowing for parameterization of clients,
gueuing requests, and supporting undoable
operations. Its primary benefits include improved
decoupling of the GUI and business logic, ease of
adding new commands without altering existing
code, and the ability to implement undo-redo

functionalities.

How doesthe Command pattern solve the problem of

handling multiple button operationsin a GUI?
Answer: The Command pattern allows for the creation of

command objects that contain all necessary information for

executing operations. Instead of creating subclasses for each
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button with specific click handlers, buttons can ssmply hold a
reference to a command object. This reduces code
duplication and simplifies the architecture, as different GUI
components (like menus and buttons) can trigger the same

commands without needing separate implementations.

Can you explain the analogy of making an order in a

restaur ant with respect to the Command pattern?
Answer:In the restaurant analogy, the waiter's order dlip

serves as a command object. It contains all necessary details
about the customer's request, which allows the chef to
prepare the meal without needing to ask the customer for
details. Similarly, the Command pattern encapsul ates all
Information required for arequest, allowing receivers (like
the business logic) to execute the command without needing

direct interaction with senders (like the GUI).

What are some practical applications for implementing

the Command pattern?
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Answer:The Command pattern is useful in scenarios where
you need to parameterize objects with operations, queue
operations, schedule execution, execute operations remotely,
or implement undo/redo functionality in applications. It's
particularly valuable in GUI applications for managing user

Interactions.

What arethe key components of the Command pattern's

structure?
Answer:The key components of the Command pattern

include the Sender (Invoker) which invokes commands, the
Command interface that typically declares a method for
execution, Concrete Commands that implement various
requests, the Receiver class which contains business logic
and executes the commands, and the Client that creates and

configures command objects.

What doesthe implementation of undo and redo

operationslook likein the Command pattern?
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Answer:In the Command pattern, each command that
changes the application state (like cutting or pasting) saves a
backup of the state before execution. When an undo
operation is called, the command history stack allows access
to the most recent command, restoring the application to its

previous state using the saved backup.

How doesthe Command pattern relate to other design

patternslike Memento or Strategy?
Answer:The Command pattern can be combined with the

Memento pattern for undo functionalities, where commands
perform actions and mementos save the state prior to
execution. It contrasts with the Strategy pattern, which
describes different ways to perform an operation, while
Command focuses on turning operations into objects that can
be stored and passed around.

What challenges might arise from using the Command

pattern?
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Answer:While the Command pattern provides significant
advantages, it can lead to increased complexity in the
codebase due to the added layer of command objects between
senders and receivers. Additionally, managing the command
history may require careful memory management to avoid

EXCessiVe resource use.

Why isthe Principle of Separation of Concernsimportant

In the context of the Command pattern?
Answer:Separation of Concernsisimportant as it allows for

more mai ntainable and scalable software design. By
decoupling the GUI from business logic and handling
requests through command objects, changes in the business
logic can be made independently of the user interface,

resulting in cleaner and more robust applications.

Chapter 29| Iterator| Q& A

What istheprimary role of the Iterator patternin

programming?
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Answer:The Iterator pattern allows traversal of the
elements of a collection without exposing the
underlying representation of the collection, such as

lists, stacks, or trees.

Why do we need the lterator pattern even if traversing

collections seems ssimple?
Answer:Although it may seem straightforward to loop

through asimple list, traversing complex data structures (like
trees) requires different algorithms (e.g., depth-first,
breadth-first) that shouldn't be hard coded into the collection
itsalf.

How doesthe Iterator pattern help in maintaining the

Single Responsibility Principle?
Answer:By extracting traversal behavior into separate iterator

classes, the pattern keeps both client code and collections
focused on their distinct responsibilities, leading to cleaner

and more maintainable code.
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What arethe advantages of using an iterator instead of

accessing a collection directly?
Answer:An iterator encapsulates traversal logic and

complexity, allowing multiple clients to iterate over the same
collection independently, while also protecting the collection

from unintended manipulation.

Can you give an analogy to explain the concept of the

|terator pattern?
Answer:Imagine visiting Rome: without a guide, you might

waste time wandering aimlessly. A smartphone app or an
experienced local guide can direct you efficiently through
attractions—the app and guide act like iterators, offering
structured access to the 'collection’ of sights while allowing

you to focus on enjoying your experience.

How doesthe Iterator pattern interact with other design

patterns?
Answer:The Iterator pattern can be used with the Composite
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pattern for tree traversal, the Factory Method for creating
different types of iterators, and the Visitor pattern to perform

operations on different element types within a collection.

What potential downsides exist when implementing the

|terator pattern?
Answer:lmplementing the Iterator pattern may be overkill for

simple collections, and it might be less efficient than directly

accessing el ements in specialized data structures.

What would you recommend for code that needsto

traverse various data structures?
Answer:Use the Iterator pattern to allow your code to

traverse different types of collections without being tightly
coupled to their specific implementations, thereby enhancing

flexibility and reusability.

How can the lterator pattern enhance security regarding

collection manipulation?
Answer:By encapsulating traversal logic within iterators,
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clientsinteract with the collection in a controlled manner,

minimizing risks of unintended modifications or misuse.

What do you need to declare when implementing the

|terator pattern?
Answer:Y ou need to declare an lterator interface with

methods for fetching e ements, a Collection interface that
specifies how to obtain iterators, and then implement specific

iterator classes for your collections.

Chapter 30 | Mediator| Q& A

What isthe main problem addressed by the Mediator

pattern?
Answer:The main problem isthat as user interface

elements evolve, their direct interactions can create
chaotic dependencies, making it difficult to manage
and reuse these components. Changes to one element
can unexpectedly affect others, increasing

complexity.
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How doesthe Mediator pattern solve the problem of

chaotic dependencies?
Answer:The Mediator pattern introduces a mediator object to

facilitate indirect communication between components.
Instead of communicating directly, components only notify
the mediator, which then determines how to manage
Interactions, thus reducing tight coupling among

components.

Can you give areal-world analogy that illustratesthe

Mediator pattern?
Answer:In aviation, aircraft pilots communicate through an

air traffic controller rather than directly with each other. This
centralizes communication and reduces confusion,
preventing potential conflicts and errorsin the busy

environment of an airport.

What impact doesusing a Mediator have on the

reusability of components?
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Answer:Using aMediator enhances the reusability of
components by decoupling them from one another. Since
components do not depend on each other's implementations,
they can be reused in different contexts with different

mediator implementations without modification.

What arethe core elements of the Mediator pattern

structure?
Answer:The core elements include Components that contain

business logic and reference a Mediator interface, a Concrete
Mediator that manages and encapsul ates communication
between components, and the constraint that components do

not know about each other, only about the mediator.

When would you recommend using the M ediator

pattern?
Answer:Use the Mediator pattern when classes are tightly

coupled, making it hard to modify or reuse them. It'salso

beneficial when numerous subclasses are created just to reuse
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basic behaviors across different contexts.

What arethe prosand consof the Mediator pattern?
Answer:Pros include adherence to the Single Responsibility

Principle, allowing easy modifications and overhead
reduction from multiple dependencies. Cons can involve
evolving the mediator into a'God Object,’ which centralizes

too much logic and can become difficult to manage.

How can the Mediator pattern berelated to other design

patterns?
Answer:The Mediator pattern is related to patterns like

Observer, which allows dynamic subscriptions and
notifications, and Facade, which provides a simplified
Interface. Understanding these relations helps in choosing the

right pattern for complex communication scenarios.
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Chapter 31 | Memento| Q& A

What isthe main purpose of the Memento design

pattern?
Answer:The Memento pattern's main purpose is to

enable the saving and restoring of an object's
previous state without revealing its implementation

details.

In what scenarios might you encounter the need for the

Memento pattern?
Answer:Y ou might encounter the need for the Memento

pattern in scenarios like implementing the ‘undo’
functionality in applications, or when managing transactions

where you need to roll back changes on error.

How does the M emento pattern handle encapsulation?
Answer:The Memento pattern preserves encapsulation by

allowing the originator object to be responsible for creating

snapshots of its state, ensuring that no other object can access
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the internal state directly.

What rolesareinvolved in the M emento pattern, and

what aretheir responsibilities?
Answer:The roles involved are the Originator, which

produces and restores snapshots, the Memento, which acts as
a snapshot holder; and the Caretaker, which manages the

memento's lifecycle and knows when to store and restore it.

Can you give a vivid example of how M emento could be

used in atext editor application?
Answer:In atext editor application, every time a user makes

a change (like typing text or formatting), the editor can create
amemento that saves the current state (text, cursor position,
selection width). When the user clicks 'undo', the caretaker
fetches the latest memento and asks the editor to restore its

state from that memento.

What are some potential drawbacks of using the

M emento pattern?
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Answer:Potential drawbacks include excessive memory
usage If mementos are created too frequently, and the need
for caretakersto track the lifecycle of the originator to handle

obsol ete mementos.

How does the M emento pattern interface with other
design patterns?
Answer: The Memento pattern can work in conjunction with

the Command pattern to manage the 'undo’ operation, using
commands to execute actions while mementos save the state
prior to those actions. It can also complement the Iterator

pattern to capture iteration states.

What isa common mistake when implementing the

Memento pattern?
Answer:A common mistake is failing to make the Memento

immutable or overly exposing itsinternal structure, which
could lead to breaking encapsulation and allowing unwanted

access to an object's state.
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Why isimmutability important in the Memento pattern?
Answer: lmmutability is crucial in the Memento pattern to

ensure that once a memento is created, its state cannot be

altered, preserving the integrity of the saved state.

Does M emento allow for multiple originators? How?
Answer:Y es, Memento can support multiple originators by

linking each memento to its corresponding originator, with
each originator having a dedicated memento class to capture

ItS unique state.

Chapter 32 | Observer| Q& A

What isthe Observer pattern and how doesit work?
Answer:The Observer pattern is a behavioral design

pattern that establishes a subscription mechanism to
notify multiple objects about events that occur in
another object, known as the publisner. The

subscribers express interest in these events and
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receive notifications when they occur, allowing them
to respond accordingly. The pattern decouples the
publisher and subscribers, as subscribers can join or

leave at any time without modifying the publisher.

Can you provide areal-world analogy for the Observer

pattern?
Answer:A relatable analogy for the Observer pattern is

subscribing to a newspaper or magazine. Instead of going to
the store each time to check for a new issue, subscribers
receive new publications directly in their mailbox as soon as
they are released. The publisher maintains alist of
subscribers and knows which issues they are interested in,

allowing them to manage notifications efficiently.

What are some practical applications of the Observer

pattern?
Answer:The Observer pattern is particularly useful in

applications where the state of one object can affect other

More Free Books on Bookey Y\



https://share.bookey.app/KNYZ6NPRcEb
https://share.bookey.app/KNYZ6NPRcEb

objects dynamically. Examples include user interface
elements responding to user interactions, notification systems
In applications (like an email or messaging app), and event
handlers in web development. It can also facilitate real-time

updates where the data changes frequently.

What arethe prosand cons of the Observer pattern?
Answer:Pros include adherence to the Open/Closed

Principle, allowing for the introduction of new subscribers

without changing existing code. It permits runtime relations
between objects. The primary con is that subscribers may be
notified in random order, which might lead to unpredictable

behavior.

How doesthe Observer pattern avoid coupling issues

between publishersand subscribers?
Answer:The Observer pattern works through an interface

between the publisher and subscribers, allowing the publisher

to notify subscribers without needing to know the specific
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details of each subscriber class. Thisloose coupling enables
the system to remain flexible as new subscriber types can be
introduced or removed dynamically without altering the

publisher’ s implementation.

Why isit important that all subscribersimplement the

same interfacein the Observer pattern?
Answer:Requiring all subscribersto implement the same

Interface ensures that the publisher can communicate with
them uniformly, which simplifies the notification process and
allows the publisher to work with any subscriber type
without being tightly coupled to their specific

mplementations.

When should you consider using the Observer patternin
your designs?
Answer:Consider using the Observer pattern when you have

a scenario in which one object’ s state changes need to trigger

updates to other objects, especially when the exact set of
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objects that need to be notified can change dynamically at

runtime.

Chapter 33 | State] Q& A

What isthe State design pattern and when isit used?
Answer:The State design pattern is a behavioral

design pattern that allows an object to change its
behavior when itsinternal state changes, creating
the impression that the object has changed its class.
It is used when an object should exhibit different
behaviors depending on its state, particularly when
the number of possible statesis large, and

state-specific code is frequently subject to change.

How doesthe State pattern enhance maintainability?
Answer:By extracting state-specific behaviors into distinct

state classes, the State pattern significantly reduces the
complexity of conditionalsin the original class. This modular

approach allows devel opers to manage and modify the
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behaviors of individual states without impacting others, thus

Improving code maintainability and clarity over time.

Can you describe a real-world analogy of the State

pattern?
Answer:A smartphone exemplifies the State pattern well:

when the phone is unlocked, pressing buttons performs
various functions. If the phone islocked, pressing any button
leads to the unlock screen, and when the battery islow,
pressing a button shows a charging screen. Each scenario
represents a different state and triggers different behaviors,
I[lustrating how the same object behaves differently based on
itsinternal state.

What isa Finite-State M achine and how does it relateto

the State pattern?
Answer:A Finite-State Machine is a system that can exist in a

finite number of states and transitions between them based on

specific rules, called transitions. The State pattern isinspired

More Free Books on Bookey Y\



https://share.bookey.app/KNYZ6NPRcEb
https://share.bookey.app/KNYZ6NPRcEb

by this concept, where an object behaves differently
depending on its current state, adhering to defined transitions

as it interacts with other parts of a program.

What arethe prosand cons of using the State pattern?
Answer:Pros include adherence to the Single Responsibility

Principle by segregating code related to specific states into
separate classes, and the Open/Closed Principle, which
allows for the addition of new states without modifying
existing ones. Cons include the possibility of
over-engineering when used for simpler state machines or

systems with only afew states.

How can the State pattern reduce code duplication?
Answer:By creating hierarchies of state classes and

extracting common behaviors to abstract base classes, the
State pattern minimizes code duplication. Shared behaviors
are consolidated, allowing concrete states to inherit from

these, streamlining the design and maintenance of
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state-dependent code.

What istherole of the Context in the State pattern?
Answer:The Context maintains areference to one of the state

obj ects representing its current state and delegates
state-specific behaviors to this object. It provides methods for
changing the current state and exposes a setter to allow other

classes to modify its state.

In what scenarios might you choose not to apply the State

pattern?
Answer:The State pattern might be an unnecessary

complication if dealing with aclass that has only afew states
or if states are not expected to change frequently. In such

cases, ssimpler conditional logic may suffice.

How does State differ from Strategy design pattern?
Answer:While both the State and Strategy patterns are based

on delegation and composition, a key difference isthat states

can be aware of one another and can trigger transitions
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between themselves, whereas strategies operate

Independently without knowledge of each other.

What steps areinvolved in implementing the State

pattern?
Answer:Implementation steps include identifying the context

class, declaring the state interface, creating concrete classes
for each state, extracting state-specific behaviors from the
context, and ensuring the context can switch between

different state objects seamlesdly.
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Chapter 34 | Strategy| Q& A

What isthe main problem that the Strategy pattern

addressesin software design?
Answer:The Strategy pattern addresses the problem

of excessive complexity and maintenance issuesin a
class that implements multiple algorithms directly.

It allows programmers to encapsul ate specific
algorithms into separate strategy classes, making the

code more modular and easier to manage.

How doesthe Strategy pattern improve code

maintenance?
Answer:By extracting each algorithm into its own class, the

Strategy pattern reduces the size and complexity of the main
class (context). This separation means that changes to
algorithms can be made independently without affecting

other parts of the code, enhancing maintainability.

Can you give an example of how the Strategy pattern
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appliesin areal-world scenario?
Answer:Consider a navigation app that needs to provide

different routing methods: driving, walking, and biking. Each
routing method can be encapsulated as a separate strategy
class, allowing users to select their preferred method without

modifying the main navigation logic.

What isa practical benefit of using the Strategy pattern

when developing a navigation application?
Answer:A practical benefit isthe ability to easily introduce

new routing algorithms (like public transport or tourist
attraction routes) without disrupting existing functionalities.
Thisflexibility allows developers to keep the app fresh with

minimal code base impact.

In what situations should the Strategy pattern be

avoided?
Answer:The Strategy pattern should be avoided when there

are only afew algorithms that rarely change, as adding
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unnecessary complexity through multiple classes and

Interfaces can bloat the code with little benefit.

How doesthe Strategy pattern relate to the Open/Closed

Principlein software engineering?
Answer:The Strategy pattern supports the Open/Closed

Principle by allowing new strategies to be introduced without
modifying existing code. This makes it easy to extend

functionality without affecting the core of the program.

What distinguishesthe Strategy pattern from other

design patternslike Command and Template M ethod?
Answer:While both Command and Strategy patterns may

parameterize an object with behavior, Strategy focuses on
encapsulating varying behaviors that can be swapped within
a context at runtime without modifying it. Template Method,
on the other hand, alters parts of an algorithm through
Inheritance at the class level, which is a static mechanism

compared to the dynamic nature of Strategy.
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What role doesthe context play in the Strategy pattern?
Answer:The context acts as a bridge between the client and

the strategy objects. It holds a reference to a strategy and
delegates the execution of the algorithm to that strategy,
without being knowledgeabl e about the specific algorithms,

thus promoting decoupling.

Why isit important for clientsto be aware of the

differences between strategies?
Answer:Clients need to understand the differences between

strategies to select the appropriate one for their specific
needs. This awareness ensures that the context performs as

expected based on client decisions.

What isa simple way to implement the Strategy pattern
in aproject?
Answer:To implement the Strategy pattern, identify varying

behaviors that can be separated into classes, define a

common interface for these behaviors, extract each behavior

More Free Books on Bookey Y\



https://share.bookey.app/KNYZ6NPRcEb
https://share.bookey.app/KNYZ6NPRcEb

Into its own concrete class, and allow the context to switch

strategies at runtime using a setter method.
Chapter 35| Template Method| Q& A

What isthe core principle of the Template M ethod

pattern?
Answer:The Template Method pattern defines a

skeleton of an algorithm in a superclass, allowing
subclasses to override specific steps of the algorithm

without altering its overall structure.

How can the Template Method pattern solve code

duplication in data processing classes?
Answer:By identifying common steps in the data processing

logic and moving the implementation to a superclass, while
keeping unique code in subclasses, the Template Method

hel ps to eliminate duplicate code across similar classes.

Can you explain how hooks function within the Template
Method pattern?
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Answer:Hooks are optional steps with empty or default
Implementations placed at crucial pointsin the algorithm.
They provide extension points that allow subclasses to insert
additional behavior without requiring an override of the

entire template method.

What isareal-world analogy for the Template M ethod

pattern?
Answer:In mass housing construction, a standard

architectural plan may allow customization at certain
steps—Iike choosing materials or layout adjustments—while
keeping the overall design intact, similar to how subclasses

can customize steps in a Template Method.

What arethe benefits of using the Template M ethod

pattern?
Answer:The Template Method pattern allows clients to

modify specific parts of an algorithm, minimizes code

duplication by centralizing common code, and provides a
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structured approach for extending behavior without tying it

to specific classes.

What are some potential drawbacks or challenges of the

Template Method pattern?
Answer:Client implementations may become limited by the

rigid structure of the template method, and as the number of
steps in the method increases, it can lead to design

complexities and challenges in maintaining the code.

In what scenarioswould it be particularly beneficial to

iImplement the Template M ethod pattern?
Answer:lt is beneficial when multiple classes share asimilar

algorithm but require unigue behaviors at certain steps,
allowing for a clean separation of common and varying

functionalities.

How can the Template Method pattern relateto the

Factory Method pattern?
Answer:The Factory Method can be seen as a specific
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implementation of the Template Method,; it often servesasa
step within a Template Method to create instances of certain

classes.

How doesthe Template Method pattern enforce a

structurein algorithms?
Answer:It enforces structure by defining the sequence of

steps in the template method, which subclasses must follow
without altering, ensuring consistency in how algorithms are

executed.

Chapter 36 | Visitor| Q& A

What isthe coreidea behind the Visitor design pattern?
Answer:The core idea of the Visitor design pattern

IS to separate algorithms from the objects they
operate on. It allows you to define new operations
without modifying the classes of the elements on
which it operates by using a visitor class that

Implements these operations.
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How doesthe Visitor pattern addressthe issue of

modifying existing classes?
Answer:Instead of modifying existing classes, which can

Introduce bugs and risk breaking production code, the Visitor
pattern allows you to add new behaviors through a separate
visitor class. This means you can enhance functionality

without changing the structure of the existing classes.

What isthe significance of the 'accept’ method in the

Visitor pattern?
Answer:The 'accept’' method in the Visitor pattern allows an

object to accept avisitor. This method is responsible for
calling the appropriate method on the visitor, thereby
directing the visitor to the class-specific operation it should

execute for that object.

How doesthe Vigitor pattern utilize Double Dispatch?
Answer:The Visitor pattern uses Double Dispatch to

determine which visitor method to call. Instead of the client
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deciding which method to call based on the type of the
object, the object itself informs the visitor about its type,
allowing for the execution of the correct corresponding

method.

Can you provide areal-world analogy toillustratethe

Visitor pattern?
Answer:A good analogy for the Visitor pattern is an

Insurance agent who adjusts their sales pitch based on the
type of organization they encounter. For example, when
visiting aresidential building, they offer medical insurance,
while for a bank, they provide theft insurance. Similarly, the
Visitor pattern allows asingle visitor class to handle

operations differently based on the type of object it visits.

What are some practical benefits of using the Visitor

pattern?
Answer:Using the Visitor pattern promotes the Open/Closed

Principle by allowing you to add new operations without
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modifying existing classes. It also adheres to the Single
Responsibility Principle by consolidating multiple operations
Into single visitor classes, making it easier to manage

complex behaviorsin your code.

What challenges might arise when using the Visitor

pattern?
Answer:One challenge of the Visitor pattern is that you need

to update all visitor classes every time anew element classis
added or removed, which may lead to increased maintenance
overhead. Additionally, visitors may not have direct access to
the private fields or methods of the element classes,

potentially limiting their ability to manipulate el ements.
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Dive Into Design Patterns Quiz and Test

Check the Correct Answer on Bookey Website

Chapter 1| Basics of OOP| Quiz and Test

1. Object-oriented programming (OOP) organizes
data and behavior into bundles called objects,
which are created from classes.

2.A Cat class cannot have multiple subclasses like Cat and
Dog when organized in class hierarchies.

3.Subclasses in OOP cannot override methods from their
parent classes.

Chapter 2 | Pillars of OOP| Quiz and Test

1.Abstraction in OOP involves focusing on relevant
attributes while ignoring unnecessary details.

2.Encapsulation allows access to the inner workings of an
object without limitation.

3.Polymorphism requires knowing the exact type of an object

before invoking its methods.

Chapter 3 | Relations Between Objects| Quiz and
Test
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1.In UML, an association indicates a relationship
where one object uses or interacts with another.

2.In UML Composition, the component can exist
Independently of its container.

3.Aggregation in UML allows components to be part of

multiple containers.

More Free Books on Bookey Y\


https://share.bookey.app/KNYZ6NPRcEb

Scan to Download
12
Download Bookey App to enjoy

1000+ Book Summaries
with Quizzes ® App Store

GETITON

Free Trial Available! ® Google Play

10:16 =@ 10116 L'E

Fat
|l

i X 1of5

ATOMIC HABITS

/ The Two-Minute Rule is a quick

way to end procrastination, but it
only works for two minutes and
does little to build long-term
habits.

‘ -
e?,
S - . " .
. . Habit building requires four steps:
Atomic Habits cue, craving, response, and reward
Four steps to build good habits and break are the pillars of every habit.

bad ones

Once you've learned to care for the seed of every habit, the
3Bmin Y 3keyinsights Finished first two minutes are just the initiation of formal matters.
Ower time, you'll forget the two-minute time limit and get
better at building the habit,

Description

Why do so many of us fail to lose weight? Why can't
we go to bed early and wake up early? Is it because
of alack of determination? Not at all. The thing is,

we are doing it the wrong way. More specifically, it's
because we haven't built an effective behavioral False Tl'l.lﬂ
PR SR ST KU FOPUT PR TOTer ety oy
Continue
g3 tisten it (5] Read _

TH



https://share.bookey.app/KNYZ6NPRcEb

Chapter 4| What'sa Design Pattern?| Quiz and Test
1.Design patterns are specific algorithms that

provide step-by-step instructions to achieve a
design goal.

2.Design patterns include sections such as Intent, Motivation,
Structure, and Code Example.

3.The concept of design patterns in programming was
Invented by Christopher Alexander in the field of software
engineering.

Chapter 5| Why Should | Learn Patterns?| Quiz and
Test

1.Design patterns offer only theoretical solutions
and are not practical for real-world programming
problems.

2.Using design patterns can improve communication among
team members by providing a common vocabulary.

3.Learning design patterns is unnecessary since a

programmer can succeed without them.

Chapter 6 | Features of Good Design| Quiz and Test
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1.Code reuse is a strategy that can lead to increased
development costs and longer time-to-market.

2.lmplementing design patterns can complicate component
flexibility and make reuse more difficult.

3.Design principles for effective software architecture are

consistent across all types of applications.
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Chapter 7 | Encapsulate What Varies| Quiz and Test
1. The principle of 'Encapsulate What Varies

suggests that aspects of an application that are
subject to change should be isolated from fixed
parts to minimize the impact of those changes.
2.The analogy used for 'Encapsulate What Varies isaship
that i1s fully sealed and cannot be affected by underwater
mines, symbolizing changes in the program.
3.Encapsulating tax calculation logic within the 'Order' class

Increases complexity and makes maintenance easier.

Chapter 8| Program to an Interface, not an
| mplementation| Quiz and Test

1. Programming to an interface instead of a concrete
Implementation promotes flexibility and
extensibility in design.

2.Design flexibility is achieved by tightly coupling classesto
specific implementations.

3.Using an interface for employee methods allows the

Company class to treat various employee objects
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uniformly, enhancing maintainability.

Chapter 9 | Favor Composition Over |nheritance]
Quiz and Test

1.Inheritance allows to reduce the interface of the
superclass in the subclass, meaning it can omit
unused abstract methods.

2.Composition enables greater flexibility and avoids issues
associated with tight coupling and complex hierarchiesin
software design.

3.The SOLID principles should always be applied without

exception to ensure the best software architecture.
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Chapter 10| Single Responsibility Principle] Quiz
and Test

1.A class should have multiple reasons to change
according to the Single Responsibility Principle.

2.Themain goal of the Single Responsibility Principleisto
reduce complexity in software devel opment.

3.An example of violating the Single Responsibility Principle
Is having an Employee class that handles both employee
data and generating timesheet reports.

Chapter 11 | Open/Closed Principlel Quiz and Test

1.A classis considered open if it can be extended by
creating a subclass.

2.The Open/Closed Principle states that classes should be
modified directly to fix bugs.

3.The Strategy Pattern allows adding new behaviors without
modifying existing classes by implementing new classes
with a common interface.

Chapter 12| Liskov Substitution Principlel Quiz and
Test

1.A subclass method can have parameters that are
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more specific than those of the superclass method
according to the Liskov Substitution Principle.

2.According to the Liskov Substitution Principle, a subclass
must not throw exceptions that the superclass method does
not.

3.1t is acceptable for a subclass to change the post-conditions
established by the superclass methods aslong asit is
logically justifiable.
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Chapter 13| Interface Segregation Principle| Quiz
and Test

1.According to the Interface Segregation Principle,
clients should only depend on methods they use.

2.The Interface Segregation Principle recommends creating
large, 'fat' interfaces to avoid complexity.

3.Excessively breaking down interfaces can ssimplify code
and improve maintainability.

Chapter 14 | Dependency Inversion Principlel Quiz
and Test

1. The Dependency Inversion Principle promotes
high-level classes depending on low-level classes
directly.

2.The Dependency Inversion Principle allows for a
separation of concerns between high-level and low-level
classes.

3.Implementing the Dependency Inversion Principle can
potentially lead to more stable software architecture by

reducing tight coupling between classes.
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Chapter 15| Factory Method| Quiz and Test
1. The Factory Method is a behavioral design pattern

that provides an interface for creating objectsin a
superclass.

2.The Factory Method pattern allows subclasses to create
different types of objects while maintaining a separation of
concerns.

3.Implementing the Factory Method pattern eliminates the

need for subclasses to override the factory method.
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Chapter 16 | Abstract Factory| Quiz and Test
1. The Abstract Factory design pattern allows for the

generation of families of related objects without
specifying their concrete classes.

2.In the Abstract Factory pattern, client code should interact
with concrete classes rather than abstract interfaces.

3.The Abstract Factory design pattern is useful for ensuring
product compatibility and reducing tight coupling between
products and client code.

Chapter 17 | Builder| Quiz and Test

1. The Builder pattern allows for step-by-step
construction of complex objects.

2.The Builder pattern does not help in eliminating
cumbersome constructors with multiple optional
parameters.

3.A Director classisresponsible for executing specific
construction steps defined by the builder.

Chapter 18 | Prototype| Quiz and Test
1. The Prototype pattern allows for copying existing
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obj ects without the code being dependent on their
classes.

2.The Prototype pattern requires knowledge of an object's
class to create an exact copy.

3.A Prototype Registry can enhance the search capabilities
for frequently-used prototypes.
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Chapter 19| Singleton| Quiz and Test

1. The Singleton pattern ensures a class has multiple
Instances while providing global access to those
Instances.

2.A typical implementation of the Singleton pattern includes
creating a public constructor to allow multiple
Instanti ations.

3.Singletons can make testing complex due to their private
constructors and global state.

Chapter 20 | Adapter| Quiz and Test

1. The Adapter design pattern enables collaboration
between objects with compatible interfaces.

2.The Class Adapter uses composition to adapt interfaces
rather than inheritance.

3.Using the Adapter pattern helps adhere to the Single
Responsibility Principle by separating interface conversion
from businesslogic.

Chapter 21 | Bridge] Quiz and Test

1. The Bridge pattern separates a large class into two

More Free Books on Bookey Y\



https://share.bookey.app/KNYZ6NPRcEb
https://share.bookey.app/KNYZ6NPRcEb

distinct hierarchies. abstraction and
Implementation.

2.The Bridge pattern is an example of using inheritance to
extend class functionality.

3.Refined Abstractions in the Bridge pattern provide
variations of control logic based on the generd

Implementation interface.
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Chapter 22 | Composite] Quiz and Test
1. The Composite pattern allows treating individual

objects and compositions of objects uniformly.

2.A military hierarchy is not a suitable analogy for the
Composite pattern.

3.The Composite pattern violates the Open/Closed Principle
by requiring changes to existing code when new element
types are added.

Chapter 23 | Decorator| Quiz and Test

1.The Decorator pattern allows adding new
behaviors to objects by wrapping them in special
objects called decorators.

2.The Decorator pattern is primarily used to modify an
object's state through inheritance.

3.0ne of the advantages of the Decorator pattern isthat it
adheres to the Single Responsibility Principle by
organizing functionality into smaller classes.

Chapter 24 | Facade| Quiz and Test

1. The Facade pattern provides a complex interface
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to simplify interactions with complex libraries or
frameworks.
2.A Facade class acts as a coordinator for requests to
subsystems while hiding the complexities from the client.
3.The Facade pattern is typically used when there is no need

for asimplified interface for a complex subsystem.
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Chapter 25| Flyweight| Quiz and Test
1. The Flyweight pattern optimizes memory usage by

sharing common parts of state among multiple
obj ects.
2.In the Flyweight pattern, intrinsic state is passed to
methods while extrinsic state remains within the object.
3.Hyweight objects should be mutable to allow for changes
In shared data after initialization.
Chapter 26 | Proxy| Quiz and Test
1. The Proxy pattern uses a proxy class that shares
the same interface as the original service object.
2.The Proxy pattern requires modification of the original
service object to implement lazy initialization.
3.Using a Proxy can help in managing the lifecycle of heavy
resources effectively without the client being aware.
Chapter 27 | Chain of Responsibility| Quiz and Test
1.The Chain of Responsibility pattern allows
requests to be passed through a chain of handlers,

where each handler can process the request or
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passit along.

2.In the Chain of Responsibility pattern, asingle handler is
responsible for processing all requests, which makesiit
easier to manage the reguest processing.

3.The Chain of Responsibility pattern should be used only
when the sequence of handlersis fixed and cannot change

at runtime.

More Free Books on Bookey Y\


https://share.bookey.app/KNYZ6NPRcEb

Scan to Download
12
Download Bookey App to enjoy

1000+ Book Summaries
with Quizzes ® App Store

GETITON

Free Trial Available! ® Google Play

10:16 =@ 10116 L'E

Fat
|l

i X 1of5

ATOMIC HABITS

/ The Two-Minute Rule is a quick

way to end procrastination, but it
only works for two minutes and
does little to build long-term
habits.

‘ -
e?,
S - . " .
. . Habit building requires four steps:
Atomic Habits cue, craving, response, and reward
Four steps to build good habits and break are the pillars of every habit.

bad ones

Once you've learned to care for the seed of every habit, the
3Bmin Y 3keyinsights Finished first two minutes are just the initiation of formal matters.
Ower time, you'll forget the two-minute time limit and get
better at building the habit,

Description

Why do so many of us fail to lose weight? Why can't
we go to bed early and wake up early? Is it because
of alack of determination? Not at all. The thing is,

we are doing it the wrong way. More specifically, it's
because we haven't built an effective behavioral False Tl'l.lﬂ
PR SR ST KU FOPUT PR TOTer ety oy
Continue
g3 tisten it (5] Read _

TH



https://share.bookey.app/KNYZ6NPRcEb

Chapter 28 | Command| Quiz and Test
1. The Command pattern allows for method

parameterization and supports undoable
operations.

2.In the Command pattern, GUI elements are tightly coupled
with specific command implementations.

3.The Receiver in the Command pattern is responsible for
Initiating requests.

Chapter 29 | Iterator| Quiz and Test

1. The Iterator pattern allows traversing a collection
without exposing its underlying representation.

2.The Iterator pattern is only useful for ssmple collections
and does not apply to complex data structures like trees.

3.The Iterator pattern promotes a separation of traversal logic
from the collection, adhering to the Single Responsibility
Principle.

Chapter 30 | Mediator| Quiz and Test

1.The Mediator pattern allows for direct

communication between components without
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Involving a mediating object.

2.0ne of the benefits of the Mediator pattern is enhanced
component reusability.

3.The Mediator pattern can lead to overly complex

mediators, which are known as 'God Objects.
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Chapter 31 | Memento| Quiz and Test

1. The Memento pattern allows for the saving and
restoration of an object's previous state without
exposing its implementation details.

2.In the Memento pattern, the caretaker has access to modify
the state held in the memento.

3.The Memento pattern can be utilized in scenarios where
direct access to object fields violates encapsulation.

Chapter 32 | Observer| Quiz and Test

1. The Observer pattern is a structural design
pattern that allows one object to notify multiple
others about changesin its state.

2.In the Observer pattern, a publisher can have multiple
subscribers, and subscribers can choose to join or leave the
list of notifications.

3.The Observer pattern requires that all notifications occur in
a predictable and predefined order.

Chapter 33| State] Quiz and Test
1. The State pattern enables an object to change its
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behavior based on its internal state.
2.lmplementing a state machine with conditional operatorsis
arecommended practice for managing multiple states.
3.The State pattern can help reduce duplicated code across

similar states.
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Chapter 34 | Strategy| Quiz and Test
1. The Strategy pattern allows for the

interchangeability of algorithms by encapsulating
them within separate classes.

2.The Strategy pattern promotes a tightly coupled system
where the context must know the details of each strategy.

3.In the Strategy pattern, the Concrete Strategies implement
specific versions of the algorithm, which the context
directly calls without interaction.

Chapter 35| Template Method| Quiz and Test

1. The Template Method pattern allows subclasses to
override certain steps of an algorithm while
keeping the overall structure intact.

2.In the Template Method pattern, all steps of the algorithm
must be implemented in the base class and cannot be
overridden by subclasses.

3.The Template Method pattern isideal for scenarios where
algorithms are completely different and do not share

common functionalities.
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Chapter 36 | Visitor| Quiz and Test
1.The Visitor pattern allows for the separation of

algorithms from the objects they operate on,
enhancing code modularity and flexibility.

2.The Visitor pattern cannot be used for different export
formats as it modifies existing classes directly to
accommodate new methods.

3.Inthe Visitor pattern, the Client interacts with a collection
of elements using their concrete classes rather than an

abstract interface.
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