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Introduction to this course
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About this course

ACourse code: U10M12004

A Course titleObjectOriented Programming
AHours and credits: 40 hours/2.5 credits
APrerequisite courses: C Programming Language
A Course offered by: School of Computer Science
A Starting semester: Spring

A Course category: Discipline Element@oyrse
ASchedule19:0020:40,Friday& SundayWeek?2-11

A Course webpage:
Ahttps://helei.pro/courses/oopcs2021.html

Ul0M1200400P Dr. Helei Cui 3
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Teaching group

Alnstructors:
A Dr.HeleiCui
A Dr.BoShen(LabSession)

ATeaching assistant:
A Mr. PengyuLiu

_ WeChat Group
HeleiCui BoShen Pengyu.iu scanto join us
chi@nwpu.edu.cn liupy8@mail.nwpu.edu.cn
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About me

ADr.Helei Cui €
A Associate Professor in CS
A PhD @ City University of Hong Kong
A MSc @ The Chinese University of Hong Kong
A BEng @ Northwestern Polytechnical University

AResearch Interests
A 10T security

A Cloud computing security
A Search over encrypted data

A Big data privacy
A Secure deduplication
A Distributed storage networks 5 3 2 A B

A More details @https://helei.pro Chy reniy oftiong ong

Ul0M1200400P Dr. Helei Cui 5
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About you (based on prelass surveys)

1. Where are you now?
A Oncampus (15%), Otfampus (85%)

2. Can you attend this course physically (offline)?
A No (100%)

3. Do you agree that | just deliver this course onlingas, 1 wil

not go to the classroom and just focus on the online version to ensure quality.)

A Yes (100%)

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

5. Select apps you can use.
A Tencent Meeting oWooVMeeting (7 votes)
A Tencent Class (12 votes)

Ul0M1200400P Dr. Helei Cui 6
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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

Ul0M1200400P Dr. Helei Cui 7



Textbooks

A Textbook:

A CayHorstmann Core Java Volume |
- Fundamentals 11th Editign
Pearson, 2018.

AReferenceébooks:

A GradyBooch James Rumbaugh,
and Ivar Jacobsoiihe Unified
Modeling Language User Guide
2nd Edition AddisorWesley
Professional, 2017.

A Joshua BloclEffective Java 3rd
Edition AddisonrWesley
Professional, 2017.

Ul0M1200400P Dr. Helei Cui

:FHE UNIFIED MODELING
LANGUAGE USER GUIDE
Second Edition

JAVA

Volume |I—Fundamentals
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Effective Java

Third Edition
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Tools

AHardware:
A PC (Windows or Linux)
A Mac (macOS)

A Software:
A Notepad
A Sublime
A VS Code
A Eclipse IDE
A X

Ul0M1200400P Dr. Helei Cui 9
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Assessmenitentative

A Attendance(10%)
A Randomlycheck

AMidterm Quiz(20%)
A Multiple choicequestionsandothers

A Assignmen{30%)
A Groupprojectwith apresentation

AFinalExam(40%)
A Nolessthan 60 grades

Ul0M1200400P Dr. Helei Cui 10
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Chapters

Introduction (2 hours)

The Java Programming Environment (2 hours)
Fundamental Programming Structures in Java (6 hours)
Object and Classes (6 hours)

Inheritance (6 hours)

Interfaces, Lambda Expressions, and Inner Classes (6 houl
Exceptions (4 hours)

Collections (4 hours)

/O (4 hours)

© 0N Ok wwdhPRE
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Intended learning outcomes

1. Learn Java programming language including types,
operators,programcontrol, and severalusefulclasses

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

3. Learnthe principles of OOPIn Javawith the usage of
classesinheritance,polymorphism nterfaces,containers,
and with the goal of understanding code reuse and
buildingscalableprograms

4. UseUMLtoolsto visualizea systemdesign

Ul0M1200400P Dr. Helei Cui 12
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Suggestions

ACoding style is extremely important.
ATry to code it by yourself.

AD223fS Aa é&2dzNJ daoSaité GSI OK

AEnjoy coding. CGDING
=
|

Z.
=

IS MY GARDIO

Ul0M1200400P Dr. Helei Cui 13
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A first look at Object Oriented
Programming (OOP)

Ul0M1200400P Dr. Helei Cui 14
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What is OOP?

AOOP allows programmers to think of software development
as iIf they are working with redife entities.

A In your everyday life, people have the knowledge anddan
various works/tasks.

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

AOOP is @rogramming paradignbased on the concept of
"objects’, which can contain data and code:
A data, in the form of fields (a.k.aittributesor properties;
A code, in the form of procedures (a.k.aethod9.

OOP helps programmers create complex programs

grouping together related data and methads

Ul0M1200400P Dr. Helei Cui 15
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Some basic terminologies

AObject

A Objects are instances of a clas: s

o —

\

AClass B | R & @

. - J
A Classes are templates for objec *-r =1

objects

Car Audi Nissan Volvo
AMethod
A Can modify a class state that would apply across all the instances of
the class.
Alnstance

A Recall thatd ! y 202S00 Aa | y )\yélﬁl- YC)Q
Al SGQa GKAY1l Foz2dzi A0 Ay (0KSasS
A A blueprint for a car design is the class description, all the cars
manufactured from that blueprint arebjectsof that class.

A Your car that has been made from that blueprint iSrestanceof that
class.

Ul0M1200400P Dr. Helei Cui 16
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Four main principles

1. Encapsulation
2. Abstraction
3. Inheritance
4. Polymorphism

Ul0M1200400P Dr. Helei Cui 17
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Encapsulation

ABundles data with methodshat can operate on
that data within a class.
AEssentially, it is the idea bfding data within a class

preventing anything outside that class from directly
Interacting with it

Keeps the programmer icontrol of access to dai@and prevents
the program from ending up in argfrange or unwanted states

Ul0M1200400P Dr. Helei Cui 18
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AOnly shows essential detailsnd keeps everything

else hidden.

Important to driver
1. How the steering
wheel steers the car?
2. How much gas your
car has?

Car

Not important to driver

1. How the gas reacts to th
engine?

2. How the engine makes
your car move?

-4

AUsers of your classes should not worry abitgt inner
detailsof those classes.

ATheinterfaceis exposed for communication, while the
Implementationshould be hidden.

Abstraction allowshe program to be worked on incremental

and prevents it from becomingntangled and complex

Ul0M1200400P

Dr. Helei Cui

19



() 4 )
7y L] J ‘z 3 v T
‘«ﬁ: 3 ;,a NORTHWESTERN POLYTECHNICAL UNIVERSITY

Inheritance

AAllows classes to derive from other classes.

Car

SUV Sportscar

With inheritance yeusabilityis a major advantage. You can

reuse thefields and methodsf the existing class.

Ul0M1200400P Dr. Helei Cui 20
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Polymorphism

ADescribes methods that can take on many forms.
ADynamicpolymorphism: (a.k.a.

method overriding Car parent class
A Occurs during theuntime of ——
the program. gas overridden
drive .~ method
A The methods sharthe same =
name but have different
Implementation
subclass
SUV
A The implementation of the
subclass that the object is an make overriding
instance ofoverridesthat of the  93% / method

superclass. drive()

Ul0M1200400P Dr. Helei Cui 21
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Polymorphism

A Staticpolymorphism: (akanethod overloadiny
A Occurs during theompile-time.

A Multiple methods withthe same name but different
argumentsare defined in the same class.

Car _ _
Ways to differentiate methods
make of the same name:
gas /myCar.drive smMist 2. 0524 K

drive{int spd, String dest) / myCar.drive (45, 100);
drive(int spd, int dist) myCardrive s 2( 1 | Aeat Isdzb K
drive(String dest, int spd)

Be sure that you are calling the correct form of the methc

Ul0M1200400P Dr. Helei Cui 22
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Objectoriented vs Procedural

Object Treats data fields as 1.
oriented objectsmanipulated
through predefined

methods only 2.

3.

4.

Procedural Derived from 1.
structured

programming, 2.

based on the 3.

concept ofmodular
programmingor the 4.
procedure call

Ul0M1200400P

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

Good for larger more 2.
complex applications.

More dynamic and fluid in 3.
terms of the architecture

and overall design.

Maintainable.

Quick to develop and 1.
implement.

Easy to learn. 2.

Simple architecture and
overall structure.

Good for quick and simple 3.
applications.

Dr. Helei Cui

Can easily become very Javg C++,
complicated in terms of  Kaotlin, Go,
design and architecture.  Python, etc.
Takes much longer to

develop initially.

More difficult to learn

than Procedural.

Difficult to scale for future C C++, PHF
needs. Python, etc.
Usually is very flat in

terms of design and

structure.

Not good for larger

applications that will likely

change over time.

Maintaining can be very

challenging.

23
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Understand the design decisions
that shaped Java

kS

= Java

Ul0M1200400P Dr. Helei Cui 24
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What Is Java?

A Java is @lassbased object-oriented programming language that is
designed to have as few implementation dependencies as possible.

A ltis intended to let application developersite once, run anywhere
(WORA), meaning that compiled Java code can run on all platforms that
support Java without the need for recompilation.

Java Powers Our
Digital World

Java is at the heart of our digital lifestyle. It's the
platform for launching careers, exploring human-to-
digital interfaces, architecting the world's best
applications, and unlocking innovation everywhere—
from garages to global organizations.

Ul0M1200400P Dr. Helei Cui 25
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Java Is Popular

12 million

developers run Java

5 million

students study Java

#1

programming language

#1 developer

choice for cloud

https://go.java/?intcmp=gojavdannerjavacom

Ul0M1200400P Dr. Helei Cui 26
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A short video (2 min)

Most Popular Programming Languages

Y axis is a relative value to define ranking popularity
1 965 202 1 between all other items.

. 58.18
COBOL- 13.5
ALGOL- ¢AlGoL  10.32
Assembler. N 538
BASICI @ 2
Lispll @ 148
APLI APL 1965 Ql

Fortran
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