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Why learn to program?
Lots of existing software:

e Knot Guide l'.'l MyNature Animal Tracks u Weber's On the Gril

Learn the ropes. Watch their step. e ol
Sail a boat, make your awa jewelry, of ‘Domnload MyNature Animal Tracks and Gt ready for your next cookout wih
find out i those paw marks belong to o Weber's soarch o 250 perfect physical and mental balance

Without leaviag home. Choose a

for 58 dterent types f knots,

it your body and your skl level

and 499,996 more and that's just iPhone apps
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Reasons to program
Well...

Someone had to program all those iPhone apps
(and rake in the sweet sweet profits)

Many problems are so specific to your

company/problem nobody has an app for that

o Programming is fun, creative and a challenge.

Enables you to make your computer do (almost)
anything you want.

Becoming a programmer: step 1
Choose a language...
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and hundreds more...

Languages

* Machine language

— Low level, what the hardware understands

— Tedious and error-prone to write

— Specific to a particular type of computer
* Natural language
— Imprecise and ambiguous
— Hard to convert to instructions for the hardware
High level programming language
— Good balance between the two extremes

Our choice: Java
* Advantages
— Widely used
— Freely available

James Gosling, father of Java.
— Features help novices learn to program

* No perfect single language

— You'll learn many other languages
¢ C/C++, assembly, Python, C#, JavaScript, PHP...
— Programming skills translate easily between them

E "There are only two kinds of
" L languages: the ones people complain
s > about and the ones nobody uses."

-Bjarne Stroustrup, father of C++
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How Java works

Conpiled from "HelloHorld.java"
public class Helloworld extends java.lang.Object(
public Helloworld();

Java bytecode: : TEROon (o 2 SRR

o0: getstat #2;
Java/lang/systen. out: Ljava/1o/PrintStrean;
30 1de #3; //String Hello world!

device running Java can

50 invokevirtual  #4; //Method
Java/io/Printstrean.println: (Ljava/lang/String; V
8 return

ignore this)

)

HelloWorld.class

% java HelloWorld

&8 Administrator: cmd

c :\Users\keith\workspaceMssignnent@\src>java HelloMorld
Hello worldt

c :\Users\keith\workspace\Assignment@\src>

How Java works

public class HelloWorld
Source code:

Plain text file created in some
editor (notepad, vi, TextEdit,
Eclipse, Drlava, ...)

public static void main(String [] args)

System.out.println("Hello world!");

HelloWorld.java

% javac HelloWorld.java

Compiled from "HelloWorld.java"
public class HelloWorld extends java.lang.Object{

Java bytecode: puslic Helloiorld();

o: aload_6

Intermediate language that any 1: invokespecial #1; //Method java/lang/Object.”<inits": ()V
: X s return
device running Java can %S e ) LG S ig
Code:

o: getstatic #2; //Field
java/lang/Systen.out:Ljava/io/PrintStrean;

3: 1dc #3; //String Hello world!

5: invokevirtual #4; //Method
java/io/Printstream.println:(Ljava/lang/String;)V

8:

understand (humans generally
ignore this)

}

HelloWorld.class

Eclipse

° Eclipse IDE (integrated development environment)

3 v - Asigmmendl/re/HelloWarkd jova - Ecfpse. = ey
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Package Expleser T [1] HelloWorldjava

public class ellokorid
public static void moin(sering [] srgs)
1
Systen.out.println{"H 1ary;
& Console orlog. ® | ow SE[E] e

<tenminateds Helloon (1) iava Application] CA\Program Files\lsvs)jre\ i\ javaw. exe (Aug 14, 2011 12:1210 PM)

Hella world

Weitsble Smartnsert | 1:1
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Eclipse
° EC“pSG IDE (integrated development environment)
— Recommended but not required
— Free
— Helpful features:
 Syntax highlighting
* Flagging likely mistakes
— We will use mostly as a text editor
* Ignoring 95% of its features
— How to install?
* See course web site, resources page

— We'll still learn to work on the command line

Anatomy of a Java program

Name of the class, must be in file
nan’1ed CostCalc.java (case sensitive!)

public class CostCalc é

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

}

I

All the action goes here (for now)

Extra things from the command line
Allows program's output to depend on its input

% java CostCalc bananas 12 0.21
To buy 12 bananas you will need $2.52

View of programming from 10,000 feet

Alice «——Input string

v

Your program <«<——Black box

¥

Hi, Alice. How are are? <«—— Qutput string

args array

public static void main(String [] args)

% java CostCalc bananas 12 0.21
To buy 12 bananas you will need $2.52

[genitr—[meoning —————Juae [t |

args[e] 15t thing on command line "bananas"  String
after Java class name

args[1] 2" thing on command line "12" String

args[2] 3 thing on command line "0.21" String
after Java class

args.length  # of things on command line 3 int



Command line args in Eclipse

Summary

Source code - byte code - program output
Wrote our first program

— Hello world!

Program have input

— e.g. arguments passed into main()

Programs have output

— e.g. text printed from System.out.println()

Command line args in command shell

B3 Administrator: C:\Windows\system32\cmd.exe =N o
C=\Usersikeith>cd workspace o
rskeithwworkspacedcd Exanples

G:\Users keithworkspace Examples >java CostCalc apple 6 0.33
o huy 6 apple you will need B1.9%

C:\UsersikeithworkspacenExamples>




