Object Oriented Programming

Week 1 Part 3
Input and Output



Lecture

e Output to the console
* |Input from the console
e Creating a program to run from the console
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Output to the Console
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Java Output

* Printing output to the console

— System.out.printin
e writes a string then newline on console

— System.out.print
* Writes a string on the console

— System.out.format
e Formats a string, like C, and writes it on the console
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Example

public class PrintDemo {
public static void main{String[] args) {
int 1 = 2;

 Creates and prints from format
}

double

System

System.

System

System.
System.

System.

System.

M =

.out.
out.
.out.
out.
out.

out.

out.

Math.sgrt{i);

print{("The square root of ");
print(i);

print(" is ");

print(r);

printlnl".");

println{"The square root of " + 1 + is "+ r+ """

format({"The square root of %¥d is %f.%n", 1, r);

The square root of 2 1s 1.4142135623730951.
The square root of 2 1s 1.4142135623730951.
The square root of 2 1s 1.4147214.
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Explanation

e System is a class in the java.lang package
— It is iImported by default

e System has a member variable out.
— “out” Is an object of class PrintWriter

— A PrintWriter has methods
e “print”
e “printin”
e “format”
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Input from the Console
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Java Input

e Printing In
— System.in
e An input stream attached to the keyboard

- Scanner
e An object that contains methods to read from input stream

— Scanner methods
* “next()": reads the characters up to the first white space

e “hasNext(): true if there is another string
— Needs ctrl-D to indicate end of stream

* “nextline(): skips up to the next line
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Reading Input
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Input Example

package scannerDemo;

public class ScannerDemo {

public static void main{String args[]) {
Scanner scan = new Scanner(System.in);
System.out.print("Enter your name: "};
String name = scan.next();
System.out.println{"Helle " + name);
scan.close();

et

.Enter your name: Nat
Hello Nat

Enter your name: Nat Martin
Hellﬂ Nat

Week 2
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Explanation

e A Scanner Is a class that has an input stream
as a member variable.

e |t reads tokens from the stream such as
Integers, floating point number, and strings.

— The tokens are separated by white space.

e |t reads until get gets to the end of file
- End of file is indicated by ctrl-d
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Input Example 2

public static wvoid main{String args[]) {

| Make new scanner from System.in —==—Scanner scan = new Scanner{System.in);

System.out.print{"Enter your name: "J};

[ Create artay of tWo StHRGS W —==—String name[] = {"first", "second"};

int 1 = @;

N CRESHGS At EOE (G = hi e (scan.hashext() & © < 2) {

name[i4+] = scan.next();
}

System.out.print("Hello ");
i-ﬂ';

T Printfirsttwo strings I —s—while (i<2) {

System.out.print(name[1++] + " ");
}

System.out.println{""};;

’ scan.close();
}

Enter your name: Nat Martin
Hello Nat Martin
1
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Explanation

e |In Java, the number of elements in an array are
set by the initialization

— The array can hold enough to hold the initial array.

- Adding more causes an exception (i.e. the program
crashes)

e The scanner reads until it sees ctrl-d.

— The array is protected by checking to see that we
have not added more than two elements.

e The program prints two items from the array.
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Running Programs from the Console
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Executing Programs on the Console

e So far we have only run our programs in the
IDE

e Java translates programs into an intermediate

language which is interpreted by the Java
Runtime Enviroment (JRE)

- The JRE translates each intermediate language
statement into machine language and executes |it.

— Slower, but easier to move to new machines.

Week 2 15



Executing Java

e To execute a java program called “Test.java” we

— First compile it into an intermediate code
e Javac Test.java

— Second we run it by passing the compiled code to it
 Java Test
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Hello World Example

Frin Fay
y k!

] test — ubuntu@ip-172-31-23-72: /opt/git — nano — 80x24
GMNU nano 2.8.6

File: Test.java

PJublic class Test {
public static wvoid main{String args[]) {
System.out.println({"Hello world."};

}

test — ubuntu@ip-172-31-23-72: foptfgit — bash — BOx24

test> nano Test.java
test> 1s

Test.java

test> javac Test.java
test> 1s

Test.class Test.java
test> java Test

Hello world.

test= I

wt Get Help gl WriteQut H Read File
By Exit g Justify Where Is
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Making a Real Program

As with C, compiling a real Java program involves
combining multiple files and libraries.

It is easiest to compile the files using the IDE

To do so, you create a “.jar” file that contains compiled
libraries and files needed to run the program

— Jar stands for Java ARchive
Let's do the Hello World program first.
Then we'll compile the program from last week
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Write and Run the Program

. @ @ @ era Halln Wcrld.-"srcfHaIIchrld java E-::Ilpsa IUaarsfnathamalmamm'Dc

& i ’
g [@imal Ppooyus
{% PackageExpl 22 = O  [J] Pointjava [J] Helloworld java 52 ™5 = 8
= - 1
e [Gn‘:f’namr] 2 public class HelloWorld {
= : iz public static void mainiString args[]) {
Eg’} Demoz2 [Git master] 4 System.out.println{"Hello World."};
> 3’::- demo3 [demod master] 5 }
> E&'::- demod [demod master] 6 }
b (= First Papyrus f
¥ = Hello Waorld
gt Junit 53 = B8
af L1 EE @ [ElPr @ Ja [B,De 478e B cCo Eﬂ@ra 0 L e
- == .
& X% REEEE 8-
Finished after 0.042 seconds <terminated> HelloWorld [Java Application] /Library/avaslavavirtualMachi
Hello World.
Runs: HE Errors: B Failun
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Select File > Export

~ Eclipse Edit Source Refactor MNavigate Search Project Run Window
| NON | New N » sers/nathanielmartin/Do...
Open File... ~ =
Close VW EJ Ef aJ Java .!f,pap}’rus
| Close All {r W
[ Packag B ¥ = 8
Save
»(Y-pe (=] Save As... :
5 in{String args[]) {
»y>De [ Save All TH8S |("Hello World.");
[ [2"3’:- dai Revert
> E'G’;- del
»(=First  Move...
Y&@Hellc 7 Rename...
-HT | Refresh
ofil Jnit g Convert Line Delimiters To |
g RiEE Fe = O
2 =h Print... P 1peE - B8
Finished afl Switch Workspaca > 1] fLibrary/JavallavavirtualMachi
Runs: Restart
- iy Import...
g Export... B
Properties ) |
|

1 HelloWorld.java [Hello World/src]

2 Point.java [OOP1/src/oop]

3 ScannerDemo.java [scannerDemo/src/...]
4 PrintDemo.java [printDemo/src/...]
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Choose JAR File

| @ - . Export

L4 B

Select }
Export rezources into a JAR file on the local file system. | g 5 I

rT

Select an export destination:

.

P = General
P = Inztall
¥ (= Java
BlJavadoc
[J/Runnable JAR file
P = Papyrus
P (= Plug-in Development E
P = Run/Debug
» = Tasks i

4 YyYYYY

=

P = XML
P = Other

@ ack

Week 2
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Select P

roject and Output Location

L 4 (T3

4vYY

808 JAR Export

JAR File Specification
Define which resources should be exported into the JAR.

o

Select the resources to export:

» (=¥ Demo

» (=) Demo2

b [ demo3

b (= Hello Warld
» (= ooP1

(3= printDemo

¥ [ scannerDemo
b [ Threads

» @'TotaIBeginn&r

- Export generated class files and resources

Fini || Export all output folders for checked projects

‘ 1 Options:

[ Export Java source files and resources

[ Export refactorings for checked projects. Select refactorings...

Select the export destination:

JAR file: : /Usgers/nathanielmartin/test/HelleWerld. jar n

Browse...

Compress the contents of the JAR file
[ Add directory entries

[ | Overwrite existing files without warning

® < Back

Mext = Cancel

Week 2
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Ick “Next” for

3] & JAR Export

Define the options for the JAR export.

Select options for handling problems:

Export class files with compile errors

el Export class files with compile warnings

| Save the description of this JAR in the workspace

Description file:

defau

® < Back MNext = Cancel w

Week 2
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Choose which “main” to run

| JAR Export

Customize then @ @ Select Main Class

Select the class which is the application's entry point:

(& Hellowerld

JAR Manifest Specification i : .
1 e

=
| | E (default package) - Hello World/src |
R Seal contents: | |
. I.’::lSaaHhs Al Datails.
"""" ]
|
@ [ <Baok B Nest> BB Cancel BB Fnish |
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[~

y¥YyY¥YyYyYy

Finish

N NN ] JAR Export

JAR Manifest Specification
Customize the manifest file for the JAR file.

Specify the manifest:
© Generate the manifest file

| Save the manifest in the workspace

[C] Use the saved manifest in the generated JAR description file

Manifest file:
.f:‘j. Use existing manifest from workspace

Manifest file:

Seal contents:

(1 Seal the JAR

o Seal some packages Mothing sealed

Select the class of the application entry point:

Browse..

Details.

| Details... |

Main class: | HelloWorld

|| Browse... |

@ [ <Back | | MNext- | caneel

Week 2
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“lava -jar HelloWorld.jar” to Run

] & test — ubuntu@ip-172-31-23-72: fopt/git — bash — BOx24

test= 1s
HelloWorld.jar Test.class
test> java —-jar HelloWorld.jar
Hello World.

test> [j

Test.java

Week 2

26



Running Point class from Console

Week 2
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Export as jar

o0 e Export ke,
Select

Export resources into a JAR file on the local file system. | g ﬁE I

(=
Select an export destination:
_ [ fype filter text ] '
> F = General
" P &= Install
L ¥ (= Java
L AR file
¥ @davaduc
JJRunnable JAR file
ﬁ P (= Papyrus E
& P == Plug-in Development B
P (= Run/Debug
b P =5 Tasks E E
Finig P (= Team -l
g | PEXML
P = Othar

Week 2
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Select only “src”

N BN JAR Export

JAR File Specification 5
Define which resources should be exported into the JAR. 'I ;)

P = settings

[ »(=Dema2

(0 » =} demo3

1w (= Hello World

[0 »Eoop

| ¥ (=¥ printDemo

o [k =tscannerDema Il
Export generated class files and resources

Fi || Export all output folders for checked projects
|| Export Java source files and resources

"] Export refactorings for checked projects. Select refactorings...

Select the export destination:

JAR file: | /Users/nathanisimartin/test/Point.jar ml Browse... |

Options:
Compress the contents of the JAR file
|| Add directory entries
|| Overwrite existing files without warning

@ | <Back || Next> | [ Cancel |

Week 2
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Tell 1t where main() Is

!
(2
>
>
(3
¥

Demy

. |

JAR Manifest Specification — L
Customize then @ O @ Select Main Class k_J
1

Specify the man

*) Generate the
| Save the

Use the

Select the class which is the applicaticn's entry point:

Manifest filg Brow

"l Use existing

Manifest file Bire

tH# oop - Demofsrc

Seal contents:
" Seal the JAF hC
+ Seal some p . Details...

Select the class

Main class:

@ _cance | (ECCEED

| Browse...

= Back f Cancel Finish
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Run It

& & test — ubuntu@ip-172-31-23-72: /opt/git — bash — BOx24

L L

test> Ls

HelloWorld.jar Test.class Test.java
test> java —jar HelloWorld.jar

Hello World.

test= 1s

HelloWorld.jar Point.jar Test.class
test> java =jar Point.jar

pl2, 3)

test= I

Week 2
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