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Overview of Course

Assistant prof at Mississippi State Univ. in Computer Science
- algorithm design & analysis, networks, security

Target audience:
» zero to very little programming experience

Tentative course content:

- variables, data types, operators

 program flow control: if-else, switch, for and while loops
* methods

- data structures

* object oriented programming

Goals:

* give you basic programming knowledge and good practices
 impart an appreciation for programming
- develop problem-solving attitude




Overview of Course

Class structure:

* 40 minutes of lecture + interactive programming
* 80 minutes of lab work

Expectations:

* your attendance in each class is important
 perseverance: trying and failing is important to learning
» patience: if | don't know the answer, I'll find out and get back to you

Resources:

- lecture slides available after class at www.maxwellyoung.net/teaching
* searching for online is useful if you get stuck, lots of examples

Very useful:

Free tutorials by Oracle:
Documentation on classes:



https://docs.oracle.com/javase/tutorial/
https://docs.oracle.com/javase/7/docs/api/

Overview of Course

Why learn Java?:

- mindset (logical/algorithmic problem solving) and practices translate to many
programming languages

* object-oriented approach carries over to C++ to a large extent

* many large tech companies allow you to do interviews in Java

- hard to quantify, but Java is a widely-used language in industry

- can build whatever you like, be creative, it's fun




Writing a Simple Program

Let's do some coding

Open Netbeans. Set up "New Project..."

@ Edit View Navigate Source Refactor Run Debug Profile Team Tools Window Help 22 IR = [ 0 75%m) B Q ThuMar14 10:7
@® @l New Project... 08N NetBeans IDE 8.2
¥ New File... #BN -

T - @ Q-
(=8 Open Project... 0380

4} [=][D]

Close Project
Close Other Projects
Close All Projects

Open File... Learn & Discover My NetBeans What's New Show On Startup
Open Recent File >

Project Groups...
Project Properties

Import Project >
Export Project >
ojects Install Plugins
. Add support for other languages and technologies by installing plugins
SN fecent projec> from the NetBeans Update Center.
Page Setup...
Print... AN 8P
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Select "Java Application"
e @

Steps Choose Project

New Project

Writing a Simple Program

1. Choose Project

2. .. 2

Categories:

Projects:

.~ | Java

1 JavaFX

' Maven

7 NetBeans Modules
» || Samples

&
2 Java Class Library

(5 Java Project with Existing Sources
A% Java Free-Form Project

Description:

Creates a new Java SE application in a standard IDE project. You can also
generate a main class in the project. Standard projects use an
IDE-generated Ant build script to build, run, and debug your project.
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Help < Back

_ Finish Cancel




Writing a Simple Program

Give a project name of HelloWorld"

O ® New Java Application

Steps Name and Location

; ﬁg;’;’:ii?jfgiation Project Name: HelloWorld
Project Location: /Users/young/NetBeansProjects Browse...
Project Folder: Users/young/NetBeansProjects /HelloWorld

Use Dedicated Folder for Storing Libraries
Libraries Folder: Browse...

Different users and projects can share the
same compilation libraries (see Help for
details).

Create Main Class helloworld.HelloWorld

Help < Back Next > — Cancel
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Writing a Simple Program

You should see this in your Integrated Developer Environment (IDE):

Projects 3 Services

v .@ Helloworld
v |5 Source Packages

—\_@1 Start Page 0

| Helloworld.java

v [} helloworld
Fﬁ} HelloWorld.java
» |8 Libraries

Members <empty> il

v @ HelloWorld
(b main(String[] args)

Source | | History | [Q B~ &l- Q & HFE i ¢ & B & 0O & =
1 /%

2 * To change this license header, choose License Headers in Project Properties.
3 * To change this template file, choose Tools | Templates
4 * and open the template in the editor.

5 */

6 package helloworld;

7

8 VES

9 *

10 * @author young

11 */

12 public class HelloWorld {

13

14 /%

15 T * @param args the command line arguments

16 %/

17 public static void main(String[] args) {

18 T // TODO code application logic here

19 b

20

21 b

22

Vs

Notifications ©*

@018 & © 8

Priority Message

Q
hEs

v Date Created Category

Select a notification to see details
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Writing a Simple Program

You should see this in your Integrated Developer Environment (IDE):

Projects () Services ol | StartPage (7 ||a Helloworld.java

v & Helloworld Sowreel| [ Hsoy | B B B- QRSB OP LB AU 0D Lo #
v [ Source Packages
— 1 /% ]
v | helloworld N . . i . . . . .
: 2 * To change this license header, choose License Headers in Project Properties.
Fﬁ} HelloWorld.java - : ) )
> B ibrari 3 * To change this template file, choose Tools | Templates
'8 Libraries 4 * and open the template in the editor.
5 */
6 package helloworld;
7
What is this? o T e Hhia®
10 * @author young What IS thIS H
11 */
12 public class HelloWorld {
13
14 /%X
15 * @param args the command line arguments
16 %/
17 public static void main(String[] args) {
18 // TODO code application logic here
19 }
20
Members 3 <empty> >
2 pty D)5
v &3 Helloworld 22
(b main(String[] args)
> (X
Notifications 3 =]
Q, Priority Message v Date Created Category
: e
What IS thIS : Select a notification to see details
fv W (7 &E Q
® 0 | &8 © B 8 &
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Writing a Simple Program

In Source View pane, add the following line of code (in red)

public static void main(String[] args) {
// TODO code application logic here
System.out.println("Hello, World!");

}

NOW, Complle your Code ................................ i?% Eﬁ' @ v

* use green button at top of IDE
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&, HelloWorld.java

Source History I, S~ & v la % 5‘ D:] ﬁ- {i;’ Q,

* To change this template file, choose Tools
« and open the template in the editor.

package helloworld;

/ k3
9 5
10 + @author young

12 public class HelloWorld {

00O NOUL B WN =

15 t @param args the command line arguments
/

// TODO code application logic here

17 |pE public static void main(String[] args) {
[ System.out.println("Hello, World!");

&

Ten

/4
T k To change this license header, choose License Headers

1p lat

& helloworld.Helloworld & () main &

10




Writing a Simple Program

In Source View pane, add the following line of code (in red)

public static void main(String[] args) {
// TODO code application logic here
System.out.println("Hello, World!");

}

NOW, Compile yQur code ., T T

* use green button at top of IDE

Output - HelloWorld (run)

Notifications

B> | run:

Hello, World!
BUILD SUCCESSFUL (total time: © seconds)

==

%
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B -
&, HelloWorld.java
Source History I, BB & - 'Q %5 5‘ D:] 5. {i;’ Q, '?:‘-,
1 /*
2 k To change this license header, choose License Headers
3 * To change this template file, choose Tools Template
4 x and open the template in the editor.
5 ¥ /
6 package helloworld;
7
8 ES
9 4
10 ¥ @author young
11 K /
12 public class HelloWorld {
13
14| /¥4
15 ¥ @param args the command line arguments
16, - k/
17 |-E public static void main(String[] args) {
18 // TODO code application logic here
19 System.out.println("Hello, World!");
20 s
21
22 s
23

& helloworld.Helloworld & () main &
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Writing a Simple Program

- IS SECY

Source

&, HelloWorld.java

RN

History

0 ~NOULE WN =

(e}

10
11
12
13
14
15

17
18
19
20
21
22
23

16| -

[

[D_

[

k T
it T ( (
ind ope he template in e editor.

package helloworld;

¥ @author younc

public class HelloWorld {

¥ @param args the command line argumen

public static void main(String[] args) {
// TODO code application logic here
System.out.println(“Hello, World!");
i:

» change this license header, choose License Headers

& helloworld.HelloWorld > () main 3

Notifications

Output - HelloWorld (run)

»

run:
Hello, World!
BUILD SUCCESSFUL (total time: © seconds)
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Note helpful things from IDE:

» text highlighting

* bracket matching (yellow highlighting)
- error detection (red underline)

« compile-error summary in output pane

Don't need an IDE, but often used

 can use simple text editor to write code
- need java compiler (7avac)

O ® L1 — -bash — 80x24

Maxwells—MacBook-Pro:L1l young$ javac HelloWorld.java
Maxwells—-MacBook-Pro:L1 young$ java HelloWorld
Hello, World!

Maxwells-MacBook-Pro:L1 young$ [
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Writing a Simple Program

I MR What do this code mean?
_

Source msory | @ - L. @ @& = o o Gomments start with /#, * on each line,

._D .....
end with
o change this license header, choose License Headers
o change this template file, choose Tools | Template AISO
gnd open the template in the editor.

0o ~NNOoO U s WN P

= (roughly) collection of classes

/>+i>+:
9 >k
10 * @author young

11 w . ]
1 a .refers to a template'' that defines

- [ — an object"
15 :rr:“@param args the command line arguments ° haS attrlbuteS and member funCtIOI’]S
g - we defined a HelloWorld object
18
:
20 means class is accessible to
2 ) any other class of objects
* perhaps another object will want to
“ helloworld.HelloWorld & () main use a He”oWOrld Object

Class name must be same as filename
Slides by Maxwell Young © 2019 13




Writing a Simple Program

1 T 8 DB @
[[55 Heliowortajava - |

Source | History | B-S-- 9524 ¢ D

o change this license header, choose License Headers
o change this template file, choose Tools | Template
gnd open the template in the editor.

0o ~NNOoO U s WN P

/ >k
9 >k
10 * @author young

11
12 public class HelloWorld {
13

14| = / >k >k
15 X @param args the command line arguments

World! );

System.out. prlntln( Hello

“ helloworld.Helloworld % () main
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What do this code mean?

defer for now, but roughly
refers to things that "belong'' to class
rather than instance of class

drives execution of your code
* must be public and static

prints line of
text to screen

* System is a class

- out is a member of System class of
type PrintStream
* println method of PrintStream class

14




Writing a Simple Program

< C O @ https://docs.oracle.com/javase/7/docs/api/java/lang/System.html

Dverview Package 'Class| Use Tree Deprecated Index Help

Prev Class Next Class Frames No Frames All Classes
Summary: Nested | Field | Constr | Method Detail: Field | Constr | Method

java.lang

Class System

java.lang.Object
java.lang.System

public final class System

Remember you can find all this:

Documentation on classes: https://docs.oracle.com/javase/7/docs/api/

All of this will become clearer and more natural as we code more

Main take away: A Java program is a set of steps written in proper syntax
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https://docs.oracle.com/javase/7/docs/api/

Basic Data Iypes

Variables allow you to store state

Variable with name of type

This variable will store an integer; that is, hold it in computer's memory

Good practice: use sensible names starting with lowercase letter from alphabet

capital letter for each word

Can use numbers, $, and _ characters also (cannot use whitespace)
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Basic Data Iypes

Some other useful data types (not exhaustive)

Above are primitive types in Java programming language, NOT objects

Another useful "data type'' (although, technically not a data type)

Is actually an object, but with special support given by

to create object

17




Basic Data Iypes

Some other useful data types (not exhaustive)

literal = constant value assigned
to variable

Above are primitive types in Java programming language, NOT objects

Another useful "data type'' (although, technically not a data type)

Is actually an object, but with special support given by to create object

18




Basic Data Types

| write and attempt to compile:

What happens?
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Basic Data Types

| write and attempt to compile:

double myDouble;
System.out.println(myDouble);

What happens?

Good practice: Always initialize your variables.
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Basic Operators

Examples (not exhaustive) of useful operators

Slides by Maxwell Young © 2019
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Basic Operators

Examples (not exhaustive) of useful operators
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What values do a, b, and c have after these
lines of code are executed?
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Basic Operators

Examples (not exhaustive) of useful operators

Slides by Maxwell Young © 2019

What values do a, b, and c have after these
lines of code are executed?
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Useful container is an array

EAERENEERRIAC)

1D Arrays

Can store other primitive types or objects
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Creating a Class

Calculate the volume of a sphere:  V = (4/3) « r3
Will use two classes: Math and Double (not to be confused with double)

Create a new project called , and try to write the code where radius
r is hardcoded

25




Creating a Class

Calculate the volume of a sphere:  V = (4/3) « r3
Will use two classes: Math and Double (not to be confused with double)

Create a new project called , and try to write the code where radius
r is hardcoded

public class Sphere {

public static void main(Stringl[] args) {

double r=10;
double V = (4.0/3.0)*(Math.PI)*rkrxr;
System.out.println("Volume of our sphere is " + V);

/ —~ N ~ a7 -~ ':‘. ' \ -
/ MatTh.powlr,».9);
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Creating a Class

Calculate the volume of a sphere:  V = (4/3) « r3
Will use two classes: Math and Double (not to be confused with double)

Create a new project called , and try to write the code for this
where argument r is specified in

@ @ Project Properties - Sphere
Categories:
9 Sources ) [} S
5> Libraries Configuration:  <default config> [T New... Delete
v 2 Build
@ Compiling ) - —
o Ppackaging Runtime Platform: Project Platform [T Manage Platforms...
@ Deployment - | ] h Soh B
@ Documenting ain Class: sphere.Sphere rowse...
) o Arguments: 10
v 2 Application
©  Web Start i . ) B
9 License Headers Working Directory: rowse...
? Formatting VM Options: Customize...
2 Hints

(e.g. -Xms10m)

Run with Java Web Start
(To run and debug the application with Java Web Start, first enable Java Web Start)

Help Cancel —
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Creating a Class

Calculate the volume of a sphere:  V = (4/3) « r3
Will use two classes: Math and Double (not to be confused with double)

Create a new project called , and try to write the code for this
where argument r is specified in

public class Sphere {
public static void main(String[] args) {

String radius = args[@]; // take in first argument as radius
double r = Double.parseDouble(radius);

double V = (4.0/3.0)*(Math.PI)*rkrxkr;
System.out.prinftln("Volume of our sphere is " + V);

f I ‘ adalll: DOW\ I y /= I'IQ' ,'l B
\ J !/ )
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