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INnfroduction to Java

 Additional course material

“Thinking in JAVA” (4th edition) by Bruce Eckel
- Free download: https://www.mindviewllc.com

* Java programming SESEEn
& [jeal& ]2 5

_ i o 7[5 A
Java Development Kit (JDK) from Oracle R oERTe
* Includes Java Runtime Environment (JRE) to run Java programs S

* Includes tools for Java development
* Free download: https://www.oracle.com/java/technologies/downloads

- Java Integrated Development Environment (IDE)

» Eclipse IDE for Java: very powerful and user friendly IDE |
* Free download: https://www.eclipse.org/downloads
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eclipseinstaller o coms

* Eclipse IDE for Java .

Qj Eclipse IDE for Java Developers
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* Programming

- Part of the software development process

Problem definition Programming
and analysis (code / test / debug)

TARGET

* Abstraction: problem space vs. solution space < {
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* Programming languages: level of abstraction

- Low-level programming language Solution space

« Easy conversion to machine code (machine)

* Relatively non-portable abstraction:

move away from machine

- High-level programming language simplify problem description

* Higher abstraction: in need of compiler
 More readable, more portable

Problem space
(what do you want?)

- Structured: Pascal, C, ...

— ODbject-oriented: C++, Java
* Describe problem in terms of problem elements: OBJECT% {
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* Java
- Developed at Sun Microsystems (now Oracle), 1995 ((
* First intended for programs in small devices c/)
-
Syntax based on C and C++ < )

- Two types of Java programs: applications — applets Java

- Platform independent: highly portable Java’s logo and mascot (Duke)

« Java code (*.java) is compiled to byte code (*.class)

» Byte code is executed in Java Virtual Machine (JVM)

- More user-friendly language than C/C++

« Memory management: garbage collector »
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 Java
- History ((
JDK 1.0 1996 JavaSE6 2006 C:?)
JDK 1.1 1997 JavaSE7 2011 —
J2SE 1.2 1998 JavaSE8 2014 Java
J2SE 1.3 2000 Java SE 9 2017 Java’s logo and mascot (Duke)
J2SE 1.4 2002 Java SE 10 2018
J2SE 5.0 2004 new every 6 months
young and very active language gt
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JDK1.0 J2SE1.2 J2SE1.3

Very first version was "Play area” was the Was glven a codename
released on January 23, | codename which was given “KESTREL" and was
1996. The principal to this form and was | released date 8th May,2000
stable variant, JDK 1.0.2, | released on 8th December, |  and contains additions like

is called Java 1. 1998.Its real expansion HotSpot, JVM included,
JDK 11 was released on included: | Java Naming and Directory
February 19097, | strictfp keyword, the Swing Interface

graphical APl

J2SE 1.

Was given the codenam
“Merlin” and was release
on date 6th February, 200
and contains additions lik
Library improvement
Regular expressior
modelled after Perl reguli

JAVA SE B8 JAVASE7 JAVA SE 6 expressior
‘Was released on date Was given the codename Was given the
18th March ,2014 “Dolphin” and was released codename “Mustang”
Language level support on date 7th July 201 and was released on
for lambda expressions Added small language date 1ith
and default methods and changes including strings In December, 2006
a new date and time AP switch. The JVM was. Packaged with a J2SE 54
inspired by Joda Time. extended with support for database supervisor and Was given th

codename “Tiger" anc
was released on 30t
September,200.
originally numbered a:
1.5 which is still used a:
its internal versior
Added several nev

encourages the
utilization of scripting

dynamic languages.

2006

JAVA SE9
Was released on date: 21st
September 2017

Project Jigsaw: designing
and Implementing a
standard, module system
for the Java SE platform,
and to apply that system to
the platform itself and the
JDK.

JAVA SE 10
Released Date- 20th
March contains additions
like Additional Unicode
language-tag
extensions, Root
certificates, Thread-local
handshakes, Heap
allocation on alternative
memory devices

language features sucl
as for-each looy

JAVA SE 11 JAVA SE 12
Released Date- 25th Released Date- 19th
September,2018 Macrh,2019 contains
contains additions like additions like

Shenandoah: A
Low-Pause-Time
Garbage Collector
(Experimental),
Microbenchmark Suite,
Switch Expressions
(Preview), JVM
Constants API

Dynamic class-file
constants, Epsilon: a
no-op garbage collector,
Local-variable syntax for
lambda parameters,
Low-overhead heap
profiling]

201 2019

—7

Java

Java’s logo and mascot (Duke)
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 Java
— Java in numbers (according to Oracle) ((
* 95% of enterprise desktops run Java c/)
L | S——
« 1 billion Java downloads each year <™ _

9 million developers worldwide

#1 programming language Java

. Java’s logo and mascot (Duke)

‘3 Billion

Devices Run Java

¢ »
= IEIVEI" #1 Development Platform
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Objects and Classes

* Alan Kay's 5 rules for Object-Oriented Programming (OOP)

- Everything is an object
 An object is a fancy variable (storing data) + can perform operations

- A program is a bunch of communicating objects

» Objects are communicating by sending messages

: : _ Alan Kay,
— Each object has its own memory made up of other objects inventor%f

Smalltalk —

* Hiding complexity behind simplicity of objects (=composition)
- Every object has a type (=it is an instance of a class)

- All objects of same type can receive same messages
|

* Families of types can be under a base type (zinheritance)‘

\
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Objects and Classes

* Programming with objects: the interface

Class diagram
according to UML standard
| switch() (Unified Modeling Language)

bright
Interface < d|rrlr§11() en()

- Class name Light

- 4

Light (1) J

.

- Object Light lightl = new Light();

Light (2)

- Message lightl.switch(); L
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Objects and Classes

* Programming with objects: the interface

Liaht Class diagram
- Class name g according to UML standard
Data ] status (Unified Modeling Language)
Interface < switch()

Light (1) J

.

- Object Light lightl = new Light();

Light (2)

- Message lightl.switch(); L
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Objects and Classes

* Reusing the implementation
— Good design: reuse of classes, once created and tested
- Simplest way: creating member objects of a class

— Composing a new class from existing classes

 Composition is as a “has-a” relationship

Car e Engine

Wheel
Class diagram »
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Objects and Classes

CoolingSystem

cool()
off()

i

* Reusing the interface

- Inheritance: derive functionality from a parent class
* An “is-a” relationship: override parent class functions
* An “is-like-a” relationship: override + add new functions
- Polymorphism

 Code assumes parent class, but not specific child class
(upcasting)

 Add new child classes without effort
« Method call determined at run-time

AirConditioner HeatPump
cool() cool()
off() heat()
off()
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Objects and Classes

START YOUR
DAY WITH
—=COFTFEE—

JAVA!
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