CS101 L ecture Notes, M ock
Overview of Java Programming

Hdlo, World

The firgt program that many people write is one that outputs aline of text. In keeping
with thisvein, we will start with a program that prints, “Hello, world”. Thisprogramis
aso in the textbook, but | have changed it dightly to impart more of an Object Oriented
flavor. Fird, hereisthe programinitsentirety. It actudly conssts of two files:

Fle HeloWorldjava

/1 Put your name and date here
/1 followed by a description of the code
// This is a Hello World object that has a single
/1 method to print “hello world”
class Hellowbrld {
public void printHello() {
Systemout.println(“hello, world");
}

}

Fle UseHdlojava

[l This file is the nmain object, when the program
/'l starts it beings executing in main
class UseHell o {
public static void main(String[] args) {
Hel | oWorl d nyHel | o; /1 Declare Hell oworl d object
myHel l o = new Hel | oWor | d();
nmyHel | o. printHello();

}

Before we try to compile and run this program, let’s go through a description of what is
inhere. Firg, any part of aline that begins with // is consdered a comment and from the
/I on to the end of the line, thetext isignored. Descriptive text about what the program
does should go into the comment fidds.  WEe Il use these to describe the input, output,
and dependency behavior of the program. Also use comments as a place to type your
name with the filel

A Java program can be composed of many files. In this case, our program conssts of two
files. Each file correspondsto what iscdled aclass. A dassisJava sway of defining an
object. However, a Java program should have only one file that contains the specid
function cdled main. Inour case, thisisinthefile UseHelo.java, so let’s start there.

After the comments, thefird line of UseHdlojavais“dass UseHdlo*.  Thisdefines
the name of the class (i.e. the object). The class name must match the name of thefilel
Javais case-sengtive, so Javawill complain about afile named “usehdlojava’ but the



contents of thisfile contains “UseHdlo” ingead. We will place each class object into its
own separatefile.

The left curly brace is used to denote where the body of the class begins. The right curly
brace denotes where the body of the class ends. It is common notation to put the right
end brace on aline on its own in the same column as where the class begins, so one can
see which curly brace matches with what statement. There is great debate regarding the
placement of the curly braces. At this point it is worth mentioning that the compiler
doesn’t care about whitespace between ingtructions.  Whitespace is spaces or carriage
returns. Y ou can add as many spaces or blank lines as you wish so that the program is
easer for humansto read. Y ou need at least one whitespace character to separate
ingructions, but others will beignored. 1f you wanted to, you could write the entire
progran on asinglelingl Thiswould not make it very human-readable, but the compiler
will not care.

The next lineis* public gatic void main(String[] args) {*. This defines afunction caled
“man” in the UseHello object. Asindicated earlier, mainisaspecid function. Thisis
where your program begins execution!  In Java, functions are often referred to as
methods. | will use these termsinterchangesbly. Y ou can think of amethod asa
collection of code that does some specific task. The main method has afew terms that
will look cryptic. You'll learn more about these things later, but for now you can
consder thisas “boiler plate’ that you will just put in al your programs to make them
work. Nevertheess, hereis ashort description of what these terms mean:

public - The method is made available to anyone that wantsto useiit
gatic - Only make one copy of this method
void - This method should not return any vaue

(e.g., functions can be designed to return vaues, f(x))
String[] - A String refersto ablock of ASCII characterslike a

word or sentence.
The [] indicates that we want an array, or a collection,
of many grings.
ags - Thisisavariable name used to refer to the strings
In most of our programs we won't use this, but it refers
to command- line arguments passed to our program

The next lineis“HedlowWorld myHédlo; “.  Thisentirelineiscdled astatement. Every
gatement must end with the semicolon, dso known as a satement terminator.  One of
the things that gets tricky for beginning programmers is where to put the semicolons; it
just takes experience to learn where the semicolons go!

This particular datement declares avariable to be of type “Hdloworld’. HeloWorldis
another object that we are defining in a separate file. In other words, we are going to
cregte an ingtance of thisother object. At this point, we are only defining that we would
like a HellowWorld object, and we will reference this object through the name “myHedlo”.



The programmer has the luxury of picking whatever name is appropriate to assign to this
vaiable.

The next line “myHéelo = new HdloWorld();” actudly crestes anew instance of the
HedlowWorld object. This alocates the memory to put this object into memory and dso
runs any code that might be associated with initidizing the object. The key operator here
is the word new which tells the Java compiler to alocate the object.

The next line “myHédlo.printHdlo();” invokes the function, or method, named
“printHello” thet is defined for the “myHdlo” varigble. Since myHello is defined to be

of type HelowWorld, we will be invoking the printHello function in the Helloworld

object. The parentheses are used to indicate that this is amethod or function that we are
invoking. Thiswill do the actud work of printing out “Hello, world.”

Thefind linesin thisfile are closing curly braces to denote the end of the main function
and the end of the class.

Now let’sturn our attention to the Helloworld,javafile. Thisfile doesnot contain amain
function, because we can have only one main function in a Java program, and we aready
put onein UseHdlo.java. Thisfile defines a class object caled Helloworld. Thisclass
aso defines a single method, or function, caled printHdlo:

public void printHello() {
Systemout.println(“hello, world");
}

Aswith the main function, the keyword “public” indicates that anyone may invoke this
method. The keyword “void” indicates thet there is no return vaue for the function.
Findly, we give the name of the function, in this case, “printHello”.  The parenthesis
identify this as afunction.

All this function does is output the text “hdllo, world”.  To do this, it uses the most basic
Java operdtion to produce output: System.out.printin(“....text string here...”);

The dotted notation of using periods sarts at a high-level Java object, and each dot
indicates a more specific Java object. Objectsform ahierarchy. For example, hereisa
small object hierarchy for System:

Sample Object Hierarchy
s
.
ouerednpusiean) | read) | Oupusiean)




System.out.printin() invokes the method to print a string of data to the screen. Similarly,
System.in.read() would invoke a function to read input from the keyboard. Each “dot”
moves us down the hierarchy to a more specific function or object.

To print astring, note that we used double-quotes. Any double-quoted block of
charactersis consdered alitera string, and is created by concatenating together the
appropriate ASCII characters.

Findly, thefileisterminated with right curly bracesto close the printHello() method and
the class. Once again, you might not understand everything that is going on here, but it
should make more sense as we go aong.

Execution

When we firgt run the program, initidly Javawill creste an object for UseHello. Thisis
depicted below:

UseHedllo

main

Aswe execute the code in main, the first thing we do is create avariable of class
Helloworld. The new command creates the actud instance of this object:

UseHello
Helloworld
main /
myHello— printHello

Findly, when we invoke myHelo.printHedllo(), we execute the code contained in the
printHello() method of the HelloWorld object:

UseHéllo
HelloWworld
main /

\

System.out.printin(...);



Y ou might be wondering why | have put the code to print out “Hello World” into a
Separate object. Couldn’t we just put it into UseHello directly as shown below?

class UseHello {
public static void nmain(String[] args) {
Systemout.printin(“Hello, world.”);
}

}

The answer isyes, we could do thiss However, I’ ve created a separate object to show off
the object-oriented properties of Java. By splitting off the code into an object, we can
creste multiple “Hello World” objectsif we like. Congder the fallowing:

class UseHello {
public static void main(String[] args) {
Hel | oWorl d nyHel | o;
Hel l oWworl d yourHell o = new Hell oWorl d();
myHel l o = new Hel | oWor 1 d();
myHel | o. printHello();
yourHel l o. printHello();

}

In this example, we are creating two objects of type HelloWorld. Oneiscaled
“myHédlo” and the other is called “yourHelo”. Notice that Javadlows usto creste a
new ingtance of this object on the same line that we defineiit, instead of using up two
lines of code like in the origind verson. This code can be depicted in the diagram
below:

UseH€ello

Helloworld

ourHedllo
yourHello| N\

Helloworld

System.out.printin(...);

main /
myHello— priQtHdIo

pri n\tHeIIo

\

System.out.printin(...);

WEe ve created two objects of class Helloworld. Each oneinvokes their own printHello
function. Thisisnot very interesting for the HeloWorld program, but imagine if the
Helloworld class was more complicated. For example, let's say it isaclass that
computes someone sincome tax. |If we wanted a program that could compute the income



tax for two people (say, Fred and Mary), then we could create two of these objects, one
for Fred and one for Mary and each could compute thair taxesindividualy using their
own object. However, we are sharing a common code base in defining the class, so this
greetly facilitates code sharing!

Compilation

The process of entering and compiling your program is different depending upon what
development environment you are usng. We Il be usng a most primitive devel opment
environment — using atext editor in conjunction with the java command-line compiler.
Other development environments include programs that alow more graphica views of
your code. These are cdled IDE' s (Integrated Development Environment). You' |l want
to use an IDE if you continue to develop larger and more complex Java programs, but the
text editor method will work for the smpler programswe Il sudy inthisclass. You are
aso welcome to use an IDE aswell, but we won't explicitly support onein class. The
book describesusing an IDE cdled Kawva There are dso IDE’ s you can download from
the java.sun.com web page for free.

To compile your programs, first enter them using atext editor. For example, you could
use vi under unix, or Notepad under Windows. The CS lab has atext editor caled
TextPad that you can usetoo. Make sure the name of the file matches the name of the
class.

After the files have been created, compile them using the javac command. The
arguments are the names of the Java source code programs.

» javac HdloWorldjava UseHédllojava

If there were any errors, the compiler will complain and tell you it encountered problems.
If dl goeswell, you'll be returned to the prompt and you should now have afiles named
“HelloWorld.class’ and “UseHdlo.class’ in your current directory. These arethe
compiled versons of the Java source code.  To run them, use the Javainterpreter:

» javaUseHdlo
Thiswill run the program. Note that we didn’t enter the“ .java’ or the “.class’ upon

executing the program. This command invokes the Java interpreter which will convert
the java byte code into native machine code and then run it.



