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JDK, JRE va JVM.
Dasturlash muhitini tayyorlash.

O’qituvchi: Sofoyeva Fotima



Mavzular:

1. Java Platformasi | JRE, JSL, DT
2. Java compiler | Bytecode
3. JRE tarkibi | Java API, Class Loader, Bytecode Verifier, JVM
4. JVM ganday ishlaydi?
5. JDK ni o’rnatish.

6. Birinchi java kod: “hello world”.
7. Intelli) IDEA ni o’rnatish.



The Java Programming Language Platforms

 Java Platform, Standard Edition (Java SE) - Java SE is the foundational edition of the Java

platform. It provides the core libraries, APls, and runtime environment for developing general-
purpose Java applications.

 Java Platform, Enterprise Edition (Java2EE/Java EE/Jakarta EE) - Java EE, now known as Jakarta

EE (since the Eclipse Foundation took over the project), is designed for developing large-scale,
enterprise-level applications.

 Java Platform, Micro Edition (Java ME) - Java ME is a platform intended for developing

applications for resource-constrained devices, such as mobile phones, embedded systems, and
Internet of Things (loT) devices.



Types of applications that can be built using
Java

* Desktop Applications

* Web Applications

* Enterprise Applications

* Mobile Applications

* Embedded Systems and loT

* Game Development



Java Platform - is the environment for developing and managing Java
applets and applications.
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Java versiyalari

* https://www.codejava.net/java-se/java -se-
versions-history java versiyalari hagida magola.

* https://www.oracle.com/java/technologies/javase
/idk-relnotes-index.html rasmiy java versiyalari
gaydlari.

Java SE Version Version Number Release Date
JDK 1.0 1.0 January 1996
(Oak)

JDK 1.1 1.1 February 1997
J23E1.2 12 December 1398

(Playground)

J2SE 1.3 1.3 May 2000
(Kestrel)

J2SE1.4 1.4 February 2002
(Merlin)

J2SE 5.0 15 September 2004
(Tiger)

Java SE 6 16 December 2006
(Mustang)

Java SE7 1.7 July 2011
(Delphin)
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Java SE 8 1.8 March 2014
Java SE 9 9 September, 21st 2017
Java SE 10 10 March, 20th 2018
Java SE 11 11 Septembar, 25th 2018
Java SE 12 12 March, 19th 2019
Java SE 13 13 September, 17th 2019
Java SE 14 14 March, 17th 2020
Java 5E 15 15 September, 15th 2020
Java SE 16 16 March, 16th 2021
Java SE 17 17 September, 14th 2021
Java SE 18 18 March, 22nd 2022
Java SE 19
19

September, 20th 2022
Java SE 20 20

March, 21st 2023
Java SE 21 21

September, 19th 2023



https://www.codejava.net/java-se/java-se-versions-history
https://www.codejava.net/java-se/java-se-versions-history
https://www.oracle.com/java/technologies/javase/jdk-relnotes-index.html
https://www.oracle.com/java/technologies/javase/jdk-relnotes-index.html
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Java Development Kit (JDK) - it is used to write
java programs by programmers.

Components of JDK:

1. Java Runtime Environment (JRE) - It is an environment that is required for
running (executing) a java application. It cannot be used for the development
of Java applications. It is used only for executing the application program.

2. Java Language Specification - is a technical definition of syntax and semantics
of the Java programming language.

3. Java Development Tools - It consists of Java compiler, JAR tool, class file
disassembler, debugger, JRE builder, etc. Java Development Tools provides

everything for compiling, running, monitoring, debugging, and documenting
applications.



https://www.scientecheasy.com/2021/03/java-compiler.html/

What is Java Compiler?

e Java compiler is a program that is implemented in C and C++ with the
name javac.exe. javac is short for java compiler. It is platform-

independent. It is responsible for the following tasks that are as
follows:

a) Java compiler checks the syntaxial error (Syntax error).

b)It converts source code into byte code with the help of Java Virtual Machine

(JVM). Bytecode is just like machine code, but it is not for a specific processor or
platform. It cannot be directly executed.

c) Java compiler also adds the additional code to your program if required.



Bytecode in Java - isa highly optimized set of instructions for the Java

Virtual Machine (JVM) that reads and interprets to run the java program.

T public class Hello {
public static void main{String[] args) {
= | System.out.println(“Hello Java"); JEVE E'DI"I‘IP“EI'
3 l }
- }
Programmer Source code: Hello.java
. Machine code (Windows)
Windows ¥
Linux Hello.class
(Bytecode)
oL Dol o1 o
Mac OS

Scientech Easy
Fig: Java Programming Model


https://www.scientecheasy.com/2021/03/what-is-jvm.html/
https://www.scientecheasy.com/2021/03/what-is-jvm.html/

What is JRE - is a software environment in which Java

program executes.

Java Bytecode

(Moves locally or through a network)

Java Runtime Environment (JRE)

Java Class Loader IEVER 14

Bytecode Verifier

JEVE Just-in-time

Interpreter Compiler

Java Virtual Machine (JVM)

Scientech Easy

Fig: Components of Java Runtime Environment (JRE)




Components of Java Runtime Environment (JRE)

 Java API (Application Programming Interface) - is a very large
collection of prepackaged, ready-made software components that
provides the core functionality of the Java programming language.

* Class Loader - When we write a program in java, the program is
placed in memory by the class loader before it can be executed.

* Bytecode verifier - The bytecode verifier verifies that byte codes are
valid or not without breaching any of Java’s security rules.

* Java Virtual Machine (Interpreter)



Java Virtual Machine (JVM) in Java - is the heart
of the entire execution process of the Java program.
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oy public class Test {

Developer

Test.Java

(Javasource file) Java
Test.class bytecode file

Steps from Java code to Machine code:
* Java source code is compiled.
* Transformed to bytecode by Java
compiler.
* Interpreted and executed by the Java
virtual machine on the underlying
operating system.




JDK ni 0’rnatish

e Linux Platformasi uchun
e MacOS uchun

* Microsoft Windows Platformasi uchun



https://docs.oracle.com/en/java/javase/21/install/installation-jdk-linux-platforms.html
https://docs.oracle.com/en/java/javase/21/install/installation-jdk-macos.html
https://docs.oracle.com/en/java/javase/21/install/installation-jdk-microsoft-windows-platforms.html

1-Bosqich. Microsoft Windows Platformasi uchun JDK yuklab olamiz.

1. https://www.oracle.com/java/technologies/downloads/ link orgali web sahifaga o’tamiz.

2. Rasmda ko’rsatilgan ketma-ketlikda JDK ni yuklab olamiz.

Products Industries Resources Customers Partners Developers Company Q @ View Accounts IE| Contact Sales

Java downloads Tools and resources Java archive
;é,’ Looking for other Java downloads? OpenJDK Early Access Builds

Java 21 and Java 17 available now

JDK 21is the latest long-term support release of Java SE Platform. Learn abiout Java SE Subseription

1. JDK ning versiyasini tanlaymiz.

JDK 21 JDK 17 GraalVM for JDK 21 GraalVM for JDK 17

JDK Development Kit 21 downloads

JDK 21 binaries are free to use in production and free to redistribute, at no cost, under the Oracle No-Fee Terms and Conditions (NFTC).

JDK 21 will receive updates under the NFTC, until September 2026, a year after the release of the next LTS. Subsequent JDK 21 updates will be licensed under the Java SE OTN License
(OTN) and production use beyond the limited free grants of the OTN license will require a fee.

. . 2. Operatsion sistemamizga mos platformani tanlaymiz.
Linux ~ macOS | Windows : " f :

Product/file description File size Download

x64 Compressed Archive 180.99 MB https://download.oracle.com/java/21/latest/jdk-21_windows-x64_bin.zip (sha256)

3. x64 installer ni tanlaymiz.

x64 Installer 16012 MB https://download.oracle.com/java/21/latest/jdk-21_windows-x64_bin.exe (sha256) | 4. linkni bosib

fileni yuklab olamiz

x64 MSI Installer 15890 MB https://download.oracle.com/java/21/latest/jdk-21_windows-x64_bin.msi (sha256)


https://www.oracle.com/java/technologies/downloads/
https://www.oracle.com/java/technologies/downloads/

2-Bosqgich. JDK ni o’rnatamiz.

1. Yuklab olingan file ustiga 2 marta bosamiz.

~ Today

2. Rasmdagi ketma-ketlikda tugmalarni bosamiz. L& 21 windows-+64 bin.exe
3. JDKo'rnatildi!!!

. - S —
- Setup X ’ Java(TM) SE Development Kit 21 (64-bit) - Destination Folder b |

Welcome to the Installation Wizard for Java SE Development Kit 21 |
This will install the Java({TM) SE Development Kit 21 (64-bit), which requires
420MEB on your hard drive. Click the "Change” button to change the installation
This wizard will guide you through the installation process for the Java SE Development folder.
Kit 21.
Install Java(TM) SE Development Kit 21 {64-bit) to:
1 C:\Program Files\JavaYjdk-21} Change...
1 2,

MNext = Cancel Back Cancel

LUt e e Iy e
06-Oct-23 10:26 Application 167,721 KB

| Tttt T T Tt T T Tt T T T T T TTTTTTTT™E

'.! Java(TM) SE Development Kit 21 {64-bit) - Complete b

JavalTM) SE Development Kit 21 (64-bit) Successfully Installed

Click Next Steps to access tutorials, API documentation, developer guides, release notes
and more to help you get started with the JDK.

Mext Steps |

3. o'rnatildi.

Close




3 — Bosgich. System Environment Variables larni o’'rnatamiz.

Al Work Apps Documents Web  More ¥ Systern Properties *

Best match Computer Name Hardware Advanced  System Protection  Femote

Iy Edit the system environment ‘fou must be logged on as an Administrator to make most of these changes.
variables =

Control panel Performance

dit th : iabl Visual effects, processor scheduling, memory usage, and virtual memory
Search work and web Edit the system environment variables

Control panel .
L system environment variable - See

work and web results

User Profiles
Desktop settings related to your sign4n

L system environment

system environment settings

system environment path Settings...
sy‘st:m en1v(';ronment variables Startup and Recovery
windows
System startup, system failure, and debugging information
system environment variables
windows 11 Settings...

system environment variables
control panel

Environment Variables ...

system environmental

0K Cancel Apphy

System environmend

MaHenb ynpasneHna > Cuctrema > [lononHUTeIbHble NapamMeTpbl CUCTEMDI



(JJ > ThisPC > Llocal Disk(C) > ProgramFiles > Java > jdk-21 >

* PATH -> C:\Pngram FIIE_S\./GVG\'Idk-Zl\bIn (java 15 dan keyin kerakmas)

* JAVA_HOME -> C:\Program Files\Java\jdk-21

Environment Variables

User variables for Asus

i Variable Value

OneDrive C:\Users\Asus\OneDrive

i OneDriveConsumer C\Users\Asus\OneDrive

‘ Path C\Users\Asus\AppData\Local\Microsoft\WindowsApps;C:\Us...
TEMP C\Users\Asus\AppData\Local\Temp

} T™P C\Users\Asus\AppData\Local\Temp

New... Edit... Delete
System variables ystemm va
Variable Value
ACSetupSvcPort 23210 Variable pame: JAVA_HOME
ACSvcPort 17532 i . :
ComSpec CAWindows\system32\cmd.exe Variable value: Ci\Program Files\Java\jdk-21
DriverData C\Windows\System32\Drivers\DriverData -
EnableLog INFO Browse Directory... Browse File... n Cancel
NUMBER_OF_PROCESSORS 16
0os Windows_NT

Lo ~ r s~ IS

Edilm De!ele

OK Cancel




Provt
' |

Computer Name Hardware Advanced System Protection Remote

You must be logged on as an Admenistrator %o make most of these changes

Pedormance
Visual eflects. processor scheduling. memory usage, and virual memory

Setngs
User Profles
Deskiop setings related 10 your sign-in

Sattings
Starup and Recovery
System startup. system faidure, and debugging information

Sefings

1 Enviropment Variables

VITT VaIGUYES W SO

Variable
OneDrive

OneDriveConsumer

Path
TEMP
™P

System variables

Vanable
DrniverData
Enablelog

NUMBER_OF _PROCESSORS

0S

Value

CAUsers\Asus\OneDrive

CA\Users\Asus\OneDrive
CA\Users\Asus\AppData\Local\Microsoft\WindowsApps:C\Us_-
CA\Users\Asus\AppData\Local\Temp
C\Users\Asus\AppData\Local\Temp

New.. Edit. Delete
Value
C\Windows\System32\Drivers\DriverData
INFO
16
Windows NT

C:A\Program Files\Common Files\Oracle\Java\javapath
%SystemRoot%\system32

%SystemRoot%

%SystemRoot%\System32\Wbem
%SYSTEMROOT%\System32\WindowsPowerShell\v1.0\
%SYSTEMROOT%\System32\0OpenSSH\

C:\Program Files (x86)\NVIDIA Corporation\PhysX\Common
C\Program Files\PuTTY\

C:\Program Files (x86)\Bitvise SSH Client

CA\Program Files\Git\cmd

CA\Program Files\PostgreSQL\12\lib

C\Program Files\PostgreSQL\12\bin

CA\Program Files\NVIDIA Corporation\NVIDIA NvDLISR
C\Program Files\Docker\Docker\resources\bin

| CA\Program Files\Java\jdk-21\bin |

| Path 2

OK Cancel

PATHEXT

PROCESSOR_ARCHITECTU..,

e

C\Program Files\Common Files\Oracle\Java\javapath,C:\Win..
‘c 8 . 0 - - . . . .

aaams AT AT AL AN, PR O W T Y

New._. Edit. Delete

OK Cancel

4

New

OK

Edit

Browse...

Delete

Move Up

Move Down

Edit text...

Cancel




4- Bosqish. JDK o’rnatilganligini tekshiramiz.

* Win -> cmd - terminalga kiramiz.

* java -version — javaning versiyasini ko'ramiz.

Q (md]

-] Command Prompt X + o~

( ¢) Chatr”‘ m Apps Documents Web Settings People > 896 M - u,)
Microsoft Windows [Version 10.0.22621.2361]

i (c) Microsoft Corporation. All rights reserved.
I ™~ Command Prompt -
Arp C:\Users\Asus>java -version
Apps Command Prompt java version "21" 2023-09-19 LTS
_ Apy Java(TM) SE Runtime Environment (build 21+35-LTS-2513)
& ’ Java HotSpot(TM) 64-Bit Server VM (build 21+35-LTS-2513, mixed mode, sharing)
Search the web @ Open
£ cmd - See more search results > f® Runasadministrator c : \USEI‘S\AS us>|
0 emd ipconfig - Open file location
Q Pin to Start
/o cmdb > /<> Pin to taskbar
£ cmder >
O cmd commands >
£ cmded >
O cmd hostname >

O cmd diskpart >



Requirements for Simple Java Program

* Following are four steps needed for creating and executing any
program in java.
1.Install the JDK. If you don’t have installed it, download the JDK and install it.

2.Set the path of the jdk/bin directory.

3.Writing the java program.

4.Compiling java program.
5.Running bytecode on JVM.

[-‘ B‘ Running Bytecn:de on JVM
Fig: A Java Program life cycle




1. Jjava keygaytma lik file ochamiz

2. Ichiga shu kodniyozamiz:
class Hello { // Start class definition.

public static void main(String args[]) {
System.out.printin("Hello World"),

/
} // End class definition.

3. file turgan joyda terminalni ochamiz: cmd orqali.
4. javac Hello.java ni execute gilamiz.
5. java Hello ni execute gilamiz.



java X
€ 4 C Q >
® New % ©
@ Saydali - Person Name
| Hellojava

& Desktop ] Hello.class

¥ Downloads

. Documents

PA Pictures

2 Music

id Videos
Nordic_lesssons
Masalalar
Modul 1

Java_teaching

v M This PC
%= Local Disk (C)
== New Volume (|
== New Volume (I

¥ Network

6 Linux

Search java

NORDIC > java
@D ® ] N Sort = View (] Details
Date modified Type Size
10-Oct-23 22:28 AVA File
. = O X
= Hello.java X -+
File  Edit  View €3

kclass Hello { // Start class definition.
public static void main(String args[])
I

L
System.out.println("Hello World");
}
} // End class definition.
Ln1, Col 1 100% Windows (CRLF) UTF-8

2items 1item selected 162 bytes

I |

v

C:\Windows\System32\cmd.e X ar

Microsoft Windows [Version 10.0.22621.2361]
(c) Microsoft Corporation. All rights reserved.

D:\NORDIC\java>javac Hello.java

D:\NORDIC\java>java Hello
Hello World

B D:\NORDIC\java>




IntelliJ IDEA Community Edition ni o’rnatamiz.

* https://www.jetbrains.com/idea/download link orgali web sahifaga
o'tamiz

IntellJ IDEA Coming in2023.3 New Ul What's New Features w Resources Pricing

-~

The Leading Java and Kotlin IDE

We’re committed to giving back to our wonderful
community, which is why Intell) IDEA Community Edition
is completely free to use

v | Intelly IDEA Community Edition

The IDE for pure Java and Kotlin development

Download exe v

Free, built on open source



https://www.jetbrains.com/idea/download

