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Introduction to this course
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About this course

ÅCourse code: U10M12004

ÅCourse title: ObjectOriented Programming

ÅHours and credits: 40 hours/2.5 credits

ÅPrerequisite courses: C Programming Language

ÅCourse offered by: School of Computer Science

ÅStarting semester: Spring

ÅCourse category: Discipline Elementary Course

ÅSchedule:19:00-20:40,Friday& Sunday,Week2-11

ÅCourse webpage:

Åhttps://helei.pro/courses/oop-cs-2021.html
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Teaching group

ÅInstructors:
ÅDr.HeleiCui

ÅDr.BoShen(LabSession)

ÅTeaching assistant:
ÅMr. PengyuLiu
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WeChat Group
scanto join usHeleiCui

chl@nwpu.edu.cn
Bo Shen PengyuLiu

liupy8@mail.nwpu.edu.cn
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About me

ÅDr.Helei CuiЃ Є
ÅAssociate Professor in CS

ÅPhD @ City University of Hong Kong

ÅMSc @ The Chinese University of Hong Kong

ÅBEng @ Northwestern Polytechnical University

ÅResearch Interests
ÅIoT security

ÅCloud computing security
ÅSearch over encrypted data

ÅBig data privacy
ÅSecure deduplication

ÅDistributed storage networks

ÅMore details @ https://helei.pro
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About you (based on pre-class surveys)

1. Where are you now?
ÅOn-campus (15%), Off-campus (85%)

2. Can you attend this course physically (offline)?
ÅNo (100%)

3. Do you agree that I just deliver this course online? (If yes, I will 
not go to the classroom and just focus on the online version to ensure quality.)

ÅYes (100%)

4. Do you need a video record after each lecture?
ÅYes (100%)

5. Select apps you can use.
ÅTencent Meeting or VooVMeeting (7 votes)

ÅTencent Class (12 votes)
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Quick question 1

Which programming language have you learned before?

A. C/C++

B. Java

C. Python, Go, Swift, etc.

D. None
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Textbooks

ÅTextbook:
ÅCay Horstmann, Core Java Volume I

- Fundamentals 11th Edition, 
Pearson, 2018.

ÅReferencebooks:
ÅGrady Booch, James Rumbaugh, 

and Ivar Jacobson, The Unified 
Modeling Language User Guide 
2nd Edition, Addison-Wesley 
Professional, 2017. 

ÅJoshua Bloch, Effective Java 3rd 
Edition, Addison-Wesley 
Professional, 2017.
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Tools

ÅHardware:
ÅPC (Windows or Linux)

ÅMac (macOS)

ÅSoftware:
ÅNotepad

ÅSublime

ÅVS Code

ÅEclipse IDE

ÅΧ
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Assessment(tentative)

ÅAttendance(10%)
ÅRandomlycheck

ÅMidterm Quiz(20%)
ÅMultiple choicequestionsandothers

ÅAssignment(30%)
ÅGroupprojectwith a presentation

ÅFinalExam(40%)
ÅNolessthan 60grades
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Chapters

1. Introduction (2 hours)

2. The Java Programming Environment (2 hours)

3. Fundamental Programming Structures in Java (6 hours)

4. Object and Classes (6 hours)

5. Inheritance (6 hours)

6. Interfaces, Lambda Expressions, and Inner Classes (6 hours)

7. Exceptions (4 hours)

8. Collections (4 hours)

9. I/O (4 hours)
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Intended learning outcomes

1. Learn Java programming language, including types,
operators,programcontrol,andseveralusefulclasses.

2. Develop problem-solving skills through practice and
understandingof the divide-and-conquer and top-down
approaches.

3. Learn the principles of OOPin Javawith the usageof
classes,inheritance,polymorphism,interfaces,containers,
and with the goal of understanding code reuse and
buildingscalableprograms.

4. UseUMLtools to visualizea systemdesign.
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Suggestions

ÅCoding style is extremely important.

ÅTry to code it by yourself.

ÅDƻƻƎƭŜ ƛǎ ȅƻǳǊ άōŜǎǘέ ǘŜŀŎƘŜǊΦ

ÅEnjoy coding.

Dr. Helei Cui 13



U10M12004-OOP

A first look at Object Oriented 
Programming (OOP)
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What is OOP?

ÅOOP allows programmers to think of software development 
as if they are working with real-life entities. 
ÅIn your everyday life, people have the knowledge and can-do 

various works/tasks.

ÅIn OOP, objects have fields to store knowledge/state/data and can-
do various methods.

ÅOOP is a programming paradigm based on the concept of 
"objects", which can contain data and code: 
Ådata, in the form of fields (a.k.a. attributesor properties);

Åcode, in the form of procedures (a.k.a. methods).
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OOP helps programmers create complex programs by 
grouping together related data and methods.
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Some basic terminologies

ÅObject
ÅObjects are instances of a class.

ÅClass
ÅClasses are templates for objects.

ÅMethod
ÅCan modify a class state that would apply across all the instances of 

the class.

ÅInstance
ÅRecall that ά!ƴ ƻōƧŜŎǘ ƛǎ ŀƴ ƛƴǎǘŀƴŎŜ ƻŦ ŀ ŎƭŀǎǎέΦ
Å[ŜǘΩǎ ǘƘƛƴƪ ŀōƻǳǘ ƛǘ ƛƴ ǘƘŜǎŜ ǘŜǊƳǎΥ
ÅA blueprint for a car design is the class description, all the cars 

manufactured from that blueprint are objectsof that class. 
ÅYour car that has been made from that blueprint is an instanceof that 

class. 
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Four main principles

1. Encapsulation

2. Abstraction

3. Inheritance

4. Polymorphism
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Encapsulation

ÅBundles data with methods that can operate on 
that data within a class.
ÅEssentially, it is the idea of hiding data within a class, 

preventing anything outside that class from directly 
interacting with it.
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Keeps the programmer in control of access to data and prevents 
the program from ending up in any strange or unwanted states.
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Abstraction

ÅOnly shows essential details and keeps everything 
else hidden.

ÅUsers of your classes should not worry about the inner 
detailsof those classes.

ÅThe interfaceis exposed for communication, while the 
implementationshould be hidden.
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Car
Important to driver

1. How the steering 
wheel steers the car?

2. How much gas your 
car has?

Not important to driver
1. How the gas reacts to the 

engine?
2. How the engine makes 

your car move?

Abstraction allows the program to be worked on incrementally 
and prevents it from becoming entangled and complex.
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Inheritance

ÅAllows classes to derive from other classes.
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Car

SUV Sportscar

With inheritance, reusabilityis a major advantage. You can 
reuse the fields and methods of the existing class.
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Polymorphism

ÅDescribes methods that can take on many forms.
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ÅDynamicpolymorphism: (a.k.a. 
method overriding)
ÅOccurs during the runtime of 

the program.

ÅThe methods share the same 
name but have different 
implementation.

ÅThe implementation of the 
subclass that the object is an 
instance of overridesthat of the 
superclass.

parent class

subclass

overridden 
method

overriding 
method
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Polymorphism

ÅStaticpolymorphism: (aka method overloading)
ÅOccurs during the compile-time.

ÅMultiple methods with the same name but different 
argumentsare defined in the same class.
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Be sure that you are calling the correct form of the method.

Ways to differentiate methods 
of the same name:
myCar.drive ƽʩʪƗ Ƨ.05ƨƾƘ
myCar.drive (45, 100);
myCar.drive ƽƧ(ÏÍÅƨƗ ʪʣƾƘ
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Object-oriented vs Procedural
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Paradigm Description Pros Cons Examples

Object-
oriented

Treats data fields as 
objectsmanipulated 
through predefined 
methods only

1. Much easier to scale for 
future needs and 
development.

2. Good for larger more 
complex applications.

3. More dynamic and fluid in 
terms of the architecture 
and overall design.

4. Maintainable.

1. Can easily become very 
complicated in terms of 
design and architecture.

2. Takes much longer to 
develop initially.

3. More difficult to learn 
than Procedural.

Java, C++, 
Kotlin, Go, 
Python, etc.

Procedural Derived from 
structured 
programming, 
based on the 
concept of modular 
programmingor the 
procedure call

1. Quick to develop and 
implement.

2. Easy to learn.
3. Simple architecture and 

overall structure.
4. Good for quick and simple 

applications.

1. Difficult to scale for future 
needs.

2. Usually is very flat in 
terms of design and 
structure.

3. Not good for larger 
applications that will likely 
change over time.

4. Maintaining can be very 
challenging.

C, C++, PHP, 
Python, etc.
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Understand the design decisions 
that shaped Java
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What is Java?
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https://go.java/?intcmp=gojava-banner-java-com

ÅJava is a class-based, object-oriented programming language that is 
designed to have as few implementation dependencies as possible. 

Å It is intended to let application developers write once, run anywhere 
(WORA), meaning that compiled Java code can run on all platforms that 
support Java without the need for recompilation.
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Java is Popular
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https://go.java/?intcmp=gojava-banner-java-com
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A short video (2 min)
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