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Identify Possible Objects In The Following Systems And Develop An Object Oriented Design
For Them. You are tasked with analyzing various systems, identifying their core objects, and
creating effective object-oriented designs that facilitate modularity, reusability, and maintainability.
Object-oriented design (OOD) is a fundamental approach in software engineering that models
systems as collections of interacting objects, each encapsulating data and behavior. By carefully
identifying objects and their relationships, developers can create flexible and scalable systems that
mirror real-world entities and processes.

In this comprehensive guide, we will explore the process of identifying objects within different
systems, understand the principles of object-oriented design, and demonstrate how to develop
robust designs through practical examples. Whether you are developing a simple application or a
complex enterprise system, mastering object-oriented design principles is essential for building
high-quality software solutions.

---

Understanding the Basics of Object-Oriented Design

What Is Object-Oriented Design?
Object-Oriented Design is a methodology that involves planning a system's structure by defining
objects, their attributes, behaviors, and relationships. It emphasizes the concepts of encapsulation,
inheritance, polymorphism, and abstraction to create systems that are modular, reusable, and easier
to maintain.

Key Principles of OOD

Encapsulation: Bundling data and methods that operate on the data within one unit (class) to
hide internal states.

Inheritance: Creating new classes based on existing ones to promote code reuse and
establish hierarchical relationships.

Polymorphism: Designing objects to be interchangeable through shared interfaces or parent
classes.

Abstraction: Hiding complex implementation details and exposing only necessary interfaces.



Steps to Identify Objects in a System
To develop an effective object-oriented design, follow these steps:

1. Understand the System Requirements
- Gather detailed requirements and functional specifications.
- Identify key functionalities and user interactions.

2. Break Down the System into Main Components
- Analyze the system to find distinct modules or sections.
- Determine the core entities involved.

3. Identify Real-World Entities and Concepts
- Look for nouns representing tangible or conceptual objects.
- For example, in a library system, objects could be Book, Member, Librarian.

4. Define Attributes and Behaviors
- For each object, list its properties (attributes) and actions (methods).
- For example, a Book may have title, author, ISBN; methods like borrow(), return().

5. Establish Relationships
- Determine how objects interact or relate to each other (associations, aggregations, compositions).
- For example, a Member borrows Books; a Librarian manages Books.

6. Identify Commonalities and Variations
- Use inheritance to generalize similar objects.
- For example, different types of Employees (Manager, Clerk) inherit from a common Employee
class.

Case Study: Designing a Library Management System

Let's apply the above steps to a practical example: designing a library management system.

Step 1: System Requirements
- Manage books, members, and staff.



- Allow members to borrow and return books.
- Track overdue books and fines.
- Enable staff to add, remove, or update books and member info.

Step 2: Main Components
- Books
- Members
- Staff
- Transactions (Borrow/Return)
- Fines

Step 3: Identify Objects
- Book
- Member
- Librarian (a type of Staff)
- Transaction
- Fine

Step 4: Attributes and Behaviors
- Book: title, author, ISBN, status (available/borrowed); methods: borrow(), return(), reserve().
- Member: name, memberID, contactInfo; methods: borrowBook(), returnBook(), payFine().
- Staff: name, employeeID; methods: addBook(), removeBook(), updateBookInfo().
- Transaction: transactionID, date, dueDate; methods: processBorrow(), processReturn().
- Fine: amount, dueDate, paidStatus; methods: calculateFine(), payFine().

Step 5: Relationships
- Members borrow Books (association).
- Transactions record borrowing events.
- Staff manage Books and Members (association).
- Fines are linked to Members.

Step 6: Applying Inheritance
- Create a generic Person class with common attributes (name, contactInfo).
- Derive Member and Staff classes from Person.
- Define a superclass Employee for Staff with subclasses Librarian, Assistant.

---



Designing Class Diagrams and Models

Class Diagram Elements
- Classes: Represent core objects identified.
- Attributes: Data members of classes.
- Methods: Functions that define object behaviors.
- Relationships: Associations, aggregations, compositions, inheritances.

Example: Simplified Class Diagram for Library System
- Person (abstract class)
- name
- contactInfo
- Member (inherits Person)
- memberID
- borrowBook()
- returnBook()
- Staff (inherits Person)
- employeeID
- addBook()
- removeBook()
- Book
- title
- author
- ISBN
- status
- borrow()
- return()
- Transaction
- transactionID
- date
- processBorrow()
- processReturn()
- Fine
- amount
- calculateFine()
- payFine()

Relationships:
- Member borrows Book via Transaction.
- Staff manages Book.
- Fine linked to Member.

---



Advantages of Object-Oriented Design
- Modularity: Objects encapsulate data and behaviors, making the system easier to understand and
modify.
- Reusability: Inheritance allows reuse of existing code across different classes.
- Maintainability: Clear structure simplifies bug fixing and feature addition.
- Scalability: Adding new features or objects requires minimal changes to existing code.

Common Design Patterns in OOD
Utilize design patterns to solve recurring problems:

Singleton: Ensures a class has only one instance (e.g., a system logger).

Factory: Creates objects without specifying the exact class (e.g., creating different types of
books).

Observer: Implements event handling (e.g., notifying members about overdue books).

Decorator: Adds responsibilities to objects dynamically (e.g., adding premium features to user
accounts).

---

Conclusion
Identifying objects within a system and developing an object-oriented design are crucial steps
toward building effective software solutions. By systematically analyzing system requirements,
recognizing real-world entities, and establishing clear relationships, developers can create models
that are both intuitive and adaptable. The library management system example illustrates how these
principles come together in practice, but the approach applies broadly across various domains.
Embracing object-oriented design fosters systems that are easier to develop, extend, and
maintain—ultimately leading to higher-quality software that meets user needs efficiently. Whether
you're crafting a small application or architecting a complex enterprise system, mastering object
identification and design is a foundational skill essential for successful software development.

Frequently Asked Questions

What are the key steps involved in identifying objects within a
system during object-oriented design?
The key steps include analyzing system requirements to find real-world entities, determining their
attributes and behaviors, and recognizing relationships among these entities to define potential
objects.



How can you effectively develop an object-oriented design
after identifying possible objects?
You can develop an effective design by creating class diagrams that represent objects and their
relationships, defining methods and attributes for each class, and ensuring principles like
encapsulation, inheritance, and polymorphism are applied.

What are common challenges faced when identifying objects
in complex systems?
Common challenges include distinguishing between similar objects, managing relationships and
dependencies, avoiding overly granular or overly broad object definitions, and aligning objects with
real-world concepts accurately.

How does understanding system use cases aid in object
identification and design?
Use cases describe system interactions from the user's perspective, helping identify necessary
objects, their roles, and interactions, thereby ensuring the design aligns with functional
requirements.

What tools or techniques can assist in developing an object-
oriented design based on identified objects?
Tools like UML (Unified Modeling Language), class diagrams, sequence diagrams, and design
patterns can assist in visualizing, structuring, and refining the object-oriented design effectively.

Why is it important to iterate and refine object-oriented
designs after initial development?
Iterative refinement helps address design flaws, improve object cohesion and coupling, adapt to
changing requirements, and ensure the system remains maintainable, scalable, and aligned with
user needs.

Additional Resources
Object-Oriented Design for Complex Systems: Identifying Objects and Structuring Your Solution

In the rapidly evolving landscape of software engineering, building scalable, maintainable, and
robust systems hinges on effective design strategies. One of the most powerful paradigms in
achieving these goals is Object-Oriented Design (OOD). By focusing on objects—representing
entities with attributes and behaviors—developers can craft systems that mirror real-world
complexities while maintaining clarity and flexibility.

This article delves into the process of identifying possible objects within a system and developing an
object-oriented design framework for it. Whether you're designing a library management system, an



e-commerce platform, or a vehicle rental system, understanding how to systematically analyze
requirements and translate them into objects is crucial. We will explore this process step-by-step,
providing insights, best practices, and practical examples.

---

Understanding the Foundation: What Are Objects in
System Design?

Before embarking on object identification, it’s essential to clarify what objects are in the context of
object-oriented programming and system design.

Defining Objects

In object-oriented systems, objects are instances of classes that encapsulate data (attributes) and
behaviors (methods). They serve as the building blocks of the system, modeling real-world entities or
abstract concepts.

Key Characteristics of Objects:
- Attributes (Properties): Data that describes the object (e.g., name, ID, status).
- Methods (Behaviors): Functions or operations that the object can perform or respond to (e.g.,
calculateTotal(), reserve()).
- Identity: Each object is uniquely identifiable, even if it shares attributes with other objects.

Why Focus on Objects?

Adopting an object-oriented approach offers several advantages:
- Modularity: Objects encapsulate data and behavior, making code easier to understand and modify.
- Reusability: Classes and objects can be reused across different parts of the system.
- Maintainability: Changes in one object tend to have minimal ripple effects.
- Alignment with Real-World Entities: Modeling entities as objects simplifies understanding and
communication.

---

Step 1: Analyzing System Requirements to Identify
Objects

The first critical step in designing an object-oriented system is thorough requirements analysis. This
process involves understanding what the system is supposed to do, who will use it, and what entities
are involved.

Techniques for Object Identification

- Use Case Analysis: Study the system’s functionalities from a user perspective to identify key



entities involved in each operation.
- Noun/Verb Analysis: Extract potential objects from nouns in requirement documents and potential
methods from verbs.
- Domain Analysis: Understand the domain's core concepts and entities, aligning system objects with
real-world counterparts.
- Scenario-Based Modeling: Walk through specific scenarios to discover objects and their
interactions.

Example: Designing a Library Management System

Suppose you are tasked with designing a library management system. The initial requirements might
include:

- Users can borrow and return books.
- The system tracks book availability.
- Librarians can add or remove books.
- Users can reserve books in advance.

From these, we extract key entities:
- User
- Book
- Librarian
- Reservation
- Loan

Listing Possible Objects

Using the requirements, possible objects include:
- User: Represents a library member.
- Book: Represents each book in the library.
- Librarian: Represents staff managing the system.
- Reservation: Represents a reservation made by a user.
- Loan: Represents the borrowing transaction.
- Library: As an overall container or system manager.
- Fine: To handle overdue penalties.
- Notification: For informing users about due dates or reservations.

This initial list is a foundation that can be refined further through detailed analysis.

---

Step 2: Refining Objects Through Abstraction and
Categorization

Once potential objects are identified, the next step involves refining and organizing them to avoid
redundancy and ensure clarity.

Identifying Core and Supporting Objects



- Core Objects: Directly represent core entities with significant attributes and behaviors (e.g., Book,
User).
- Supporting Objects: Facilitate system functionalities (e.g., Notification, Fine).

Grouping and Hierarchies

In some cases, objects can be grouped or placed in hierarchies:
- Inheritance: For example, a Staff class could inherit from a User class, with Librarian as a
specialized staff type.
- Associations: Define relationships between objects, such as a User having multiple Loans or
Reservations.

Avoiding Object Explosion

While it's tempting to create many objects, focus on those that provide clarity:
- Only model objects that have significant attributes or behaviors.
- Use composite objects to manage complexity (e.g., a BookCopy object if multiple copies are tracked
separately).

---

Step 3: Developing Class Diagrams and Object Models

With a refined list of objects, the next step involves visualizing their relationships through class
diagrams.

Components of a Class Diagram

- Classes: Represented as rectangles with class name, attributes, and methods.
- Relationships: Associations, aggregations, compositions, and inheritances.
- Multiplicity: Indicates how many instances are involved (e.g., one-to-many).

Example: Class Diagram for Library Management

```
+----------------+ +----------------+ +-----------------+
| User |<>--------| Reservation | | Book |
+----------------+ +----------------+ +-----------------+
| - userID | | - reservationID| | - ISBN |
| - name | | - date | | - title |
| - email | | - status | | - author |
+----------------+ +----------------+ | - copiesAvailable |
| + borrowBook() | +-----------------+
| + returnBook() | | + checkAvailability() |
+----------------+ +---------------------+

+----------------+ +----------------+
| Loan |<>--------| Fine |
+----------------+ +----------------+



| - loanID | | - fineID |
| - dueDate | | - amount |
| - status | +----------------+
+----------------+ | + payFine() |
| + extendLoan() | +--------------+
+----------------+ | Notification |
+--------------+
| - message |
| - date |
+--------------+
| + send() |
+--------------+
```

This diagram illustrates key classes, their attributes, and relationships, forming a solid foundation
for object-oriented implementation.

---

Step 4: Defining Object Behaviors and Interactions

Objects don’t exist in isolation; their interactions define system behavior.

Establishing Methods (Behaviors)

For each class, define methods that encapsulate behaviors:
- User: borrowBook(), returnBook(), reserveBook()
- Book: checkAvailability(), reserve()
- Reservation: create(), cancel()
- Loan: extendLoan(), closeLoan()
- Fine: calculateFine(), payFine()
- Notification: send()

Modeling Interactions

Sequence diagrams or activity diagrams help visualize how objects communicate during operations:
- A user borrows a book:
- System checks book availability.
- If available, a Loan object is created.
- Notification is sent confirming the loan.
- A user returns a book:
- Loan status is updated.
- If overdue, a Fine object is generated.
- Notification about the fine is sent.

---



Best Practices in Object-Oriented Design

To ensure your design is effective, consider these best practices:

1. Encapsulation
Hide internal details; expose only necessary interfaces.

2. Single Responsibility Principle
Each class should have one reason to change, focusing on a single aspect.

3. Open/Closed Principle
Design classes that are open for extension but closed for modification.

4. Use Inheritance Judiciously
Leverage inheritance to promote reuse but avoid deep hierarchies that complicate understanding.

5. Composition over Inheritance
Favor composition for flexible relationships.

6. Identify and Manage Relationships Carefully
Define clear associations, aggregations, and dependencies.

---

Conclusion: From Identification to Implementation

Designing an object-oriented system begins with meticulous analysis of requirements to identify key
objects that model real-world entities. By refining these objects through abstraction, defining their
relationships, and modeling their behaviors, developers can craft systems that are both intuitive and
resilient.

The process is iterative—requiring continuous refinement as understanding deepens. Effective
object-oriented design not only simplifies development but also ensures that the system can adapt to
evolving needs, ultimately delivering a robust solution aligned with real-world complexities.

In practice, tools like UML diagrams assist in visualizing and communicating the design, serving as
blueprints for implementation. When approached methodically, object-oriented design transforms
daunting system specifications into manageable, modular components, paving the way for successful
software development.

---

In summary:

- Start with thorough requirements analysis.
- Identify core and supporting objects.
- Refine objects through abstraction and relationships.
- Model classes, attributes, and behaviors with diagrams.



- Define interactions to specify system dynamics.
- Apply best practices to ensure maintainability and scalability.

By mastering these steps, developers and system architects can unlock the full potential of object-
oriented design, crafting systems that are as elegant as they are effective.

Identify Possible Objects In The Following Systems And
Develop And Object Oriented Design For Them You

Identify Possible Objects In The Following Systems And Develop And Object Oriented Design For
Them You

Related Articles
FILL IN THE BLANK. When The Restaurant Owner Installed No-slip, Padded Mats Throughout
The Kitchen, She
If In A City Of 1000 Households, 100 Are Watching ABC, 80 Are Watching CBS, 50 Are
Watching NBC, 70 Are
Eviatar Zerubavel, The Native Hebrew Speaker Mentioned In The Text, Only Saw Jelly And
Jam As Different

Back to Home

https://sip.evo9x.com/ma30/identify-possible-objects-in-the-following-systems-and-develop-and-object-oriented-design-for-them-you.pdf
https://sip.evo9x.com/ma30/identify-possible-objects-in-the-following-systems-and-develop-and-object-oriented-design-for-them-you.pdf
https://sip.evo9x.com/ma30/fill-in-the-blank-when-the-restaurant-owner-installed-no-slip-padded-mats-throughout-the-kitchen-she.pdf
https://sip.evo9x.com/ma30/fill-in-the-blank-when-the-restaurant-owner-installed-no-slip-padded-mats-throughout-the-kitchen-she.pdf
https://sip.evo9x.com/ma30/if-in-a-city-of-1000-households-100-are-watching-abc-80-are-watching-cbs-50-are-watching-nbc-70-are.pdf
https://sip.evo9x.com/ma30/if-in-a-city-of-1000-households-100-are-watching-abc-80-are-watching-cbs-50-are-watching-nbc-70-are.pdf
https://sip.evo9x.com/ma30/eviatar-zerubavel-the-native-hebrew-speaker-mentioned-in-the-text-only-saw-jelly-and-jam-as-different.pdf
https://sip.evo9x.com/ma30/eviatar-zerubavel-the-native-hebrew-speaker-mentioned-in-the-text-only-saw-jelly-and-jam-as-different.pdf
https://sip.evo9x.com

