Chapter 20

Other Directions with Java

You can now do all kinds of interesting things with Java applets.  This chapter will take you on a quick tour of some other developments in the Java universe.  You will examine how to build Java applications that are not applets.  You will investigate the Swing component library.  Finally, you will look quickly at JDBC and Java as a database front end tool.  

[H1]Creating Standalone Applications

It is reasonably easy to make a standalone (non-applet) program, given what you already know about Java.

[H2]Hello World as a Text-Only application

***PD: please insert figure jafe2001.pcx screenshot of HelloConsole

[H3][a]The program was compiled as usual

[H3][b]It was run with the java command

Applets use the java runtime environments that are built into the various browsers.  Here, the java command ran a different version of the java runtime that does not require a browser.  

[H3][c]Output came to the command line

This may seem like an antique way of programming, but it can still be very useful.  For example if you want to run a program that users can use over a telnet connection, you might want to write a text-only application, because telnet is a text-only protocol.

[H2]HelloConsole Source Code

***PD: please insert figure jafe2002.pcx source of HelloConsole

[H3][a]HelloConsole extends Object

[H3][b]It defines a static method called main

***PD: begin note

The main method

This is what makes a class capable of standing on its own.  It must have a public static void method called Main.  Main will generally tell the program how to set itself up.  Very simple text-style programs might put all their code in main.  You will see in the next example that GUI applications usually use main in a different way.  Remember, since main is a static method, it cannot access instance variables or methods.  

***PD: end note

[H3][c]main() expects an array of Strings

These are the command line arguments.  Use array manipulation techniques to figure out what (if any) arguments the user wanted to send.  This might be useful if you wanted to write a program where

java HelloConsole Brandon

returns

Hello Brandon

and java HelloConsole Nicholas

returns 

Hello Nicholas

[H1]Using the GUI in a standalone environment

Of course, you might want a standalone application that takes advantage of Java’s graphical interface features.  Of course, you can do that.

[H2]Hello world in a Frame

***PD: please insert figure jafe2003.pcx screenshot of HelloFrame

[H3][a]Hello pops up in a frame

[H3][b]No browser in sight

[H2]Hello Frame source

***PD: please insert figure jafe2004.pcx source of HelloFrame class level and main

[H3][a]Extend the Frame class

A standalone GUI program is usually based on a frame

[H3][b]Handle events in an inner class

The frame will need closing behavior, and this is easier to implement in an adapter class.

[H3][c]Main creates an instance of HelloFrame

Since main is a static method, it can occur before the class’ constructor is called.  When you run java with a class file, the runtime environment looks for a main method in that file.  The main method will often simply instantiate the class, leaving all the other work to the constructor and other methods.

[H3][d]The hf variable is local only to the main method.

[H2]Constructor

***PD: please insert figure jafe2005.pcx source of HelloFrame Constructor

[H3][a]The constructor looks like an init

In standalone applications, the constructor often serves the same function as the init method in an applet.  Much of the layout and initialization happens here.

[H2]Event Handling

***PD: please insert figure jafe2006.pcx source of HelloFrame EventHandler class

[H3][a]Exit to the system

In an applet context, you never had to close the program, because it always lived in the browser.  If you are writing a stand alone GUI program, be sure to add this line to the code that closes the main screen.  It causes the entire program to close down.

[H3][b]The zero is an error code.

This tells the operating system that it was a normal program end (not a crash).  You will usually put a zero here.

[H1]Text Editor

One advantage of standalone applications is they no longer have to worry about the security issues of applets.  Standalone applications are free to do things like load and save files on the local system.

[H2]A simple text editor

***PD: please insert figure jafe2007.pcx screenshot of TextEd

[H3][a]Basic buttons

Save, load, and quit commands

[H3][b]Text area 

[H2]The File Dialog box

***PD: please insert figure jafe2008.pcx screenshot of TextEd showing open dialog

[H3][a]User pressed open button

[H3][b]Standard file dialog box appears

[H3][c]Selected file is loaded into text area

[H2]Class level and main method

***PD: please insert figure jafe2009.pcx source of TextEd showing class level, main method

[H3][a]Import IO packages for input and output streams

[H3][b]The main method simply calls the class constructor

[H2]Constructor

***PD: please insert figure jafe2010.pcx source of TextEd Constructor

[H3][a]Build a Frame

[H3][b]Make a panel of buttons in the north

[H3][c]Put a text area in the center

[H3][d]Register all the appropriate listeners

[H2]The File Dialog Class

***PD: please insert figure jafe2011.pcx source of TextEd openFile FileDialog stuff

[H3][a]Make an instance of FileDialog

[H3][b]Set it up to LOAD data in

[H3][c]Set it to the current directory

[H3][d]Set the default filename to all text files

[H3][e]Show the dialog

It is modal

[H3][f]Generate the file variable 

from the getFile method of the dialog

[H2]Reading in data

***PD: please insert figure jafe2012.pcx source of TextEd openFile try block

[H3][a]Get a bufferedReader to read file from 

[H3][b]Read in lines in a while loop

[H3][c]Append each line to the text area

[H3][d]Close the reader

[H3][e]Catch any exceptions

[H2]The saveFile() Method

***PD: please insert figure jafe2013.pcx textEd saveFile

[H3][a]This time, set fd to SAVE mode

[H3][b]Get a PrintWriter from the file

This is a class designed to help you write things out to a stream.  It’s most common method is println().  You’ve already used a PrintWriter many times.  System.out is one.

[H3][c]Print out the text

There’s no need for a loop with the output.  All the data can be retrieved in one try with the getText() method of the text area

[H3][d]close the PrintWriter

[H2]Event Handler class

***PD: please insert figure jafe2014.pcx source of TextEd EventHandler

[H3][a]actionPerformed is very predictable

[H3][b]Don’t forget to exit to the system.

[H1]Swing Demo

The AWT model, cool as it is, has some significant problems.  Basically, it works by translating java class types into whatever similar type the local operating system accepts, so a program with a scrollbar would get a “Windows look” scrollbar if run on a Windows machine, and a “Mac style” scrollbar if run on a Macintosh.  While the system works, not all the components are identical.  Java supports a newer component library called the Java Foundation Classes (JFC).  These are also called the “Swing” components.  The swing tools are built entirely in Java.  They are much like the AWT components, but they offer new functionality.

[H2]Some JFC features

***PD: please insert figure jafe2015.pcx screenshot of SwingDemo

[H3][a]This is a different look and feel

The button is not strictly following the Windows or Mac standards.  The look and feel can actually be changed by the programmer or the user.

[H3][b]This is a Jlabel.

It’s a swing variation of the Label class

[H3][c]The image is part of the label

[H3][d]Tool tips automatically pop up

 when the user ‘hovers’ over an element.

[H3][e]The button is a Jbutton

Again, this is an enhanced button class

[H2]Color Dialog

***PD: please insert figure jafe2016.pcx screenshot of SwingDemo Color Dialog

[H3][a]User has clicked on “Choose a Color” button

[H3][b]Predefined color dialog pops up

It was written with swing components, and illustrates some interesting swing features

[H3][c]Tabbed panels

These make it much easier to implement a card layout – style interface

[H3][d]Slider

This is kind of like a scrollbar, but it has more options

[H3][e]Customizable border

Each component can have its border specified.  This gives you effects like beveled buttons and panels.

[H2]The Basic Swing Component

***PD: please insert figure jafe2017.pcx Help Screen for Jcomponent methods

[H3][a]Most Swing components are derived from Jcomponent

[H3][b]It supplies some interesting methods

[H2]Class Level and main

***PD: please insert figure jafe2018.pcx source of SwingDemo class level and main method

[H3][a]Swing components are in javax.swing

Javax stands for Java extension, because Swing is not in all distributions of Java.  All the swing components are in the Javax class.  You will still probably want the awt package when you use Swing components, because you still may have references to the more traditional components

[H3][b]Extend Jframe

All the Swing components begin with a J, so you can distinguish them from their AWT counterparts.

[H3][c]Make a Jbutton

[H3][d]Make an Icon

The imageIcon constructor is very nice, because it can build an image from a simple string.  An icon is not exactly like an image, because it usually lives inside some other kind of component.

[H3][e]Make a Jlabel

This is much like a regular label

[H3][f]Use an inner class event handler

Event handling with Swing is just like with AWT

[H2]Constructor

***PD: please insert figure jafe2019.pcx source of SwingDemo Constructor

[H3][a]The JFrame has a content pane

It actually has a number of panes.  The content pane is the one you will add components to, but there are others as well.  

[H3][b]Add the objects to the pane, not the Frame itself

[H3][c]The JLabel has a setIcon method

[H3][d]JLabels can take text, icons, or both.  

There are several methods for manipulating the placement of the icon and text in a label.  Buttons and some other Swing components can also take icons as well as text.

[H3][e]Set tool tips for the various components

This is just a method of the component class.  It’s an extremely simple and effective way to add quick help to an application.

[H2]Event Handler

***PD: please insert figure jafe2020.pcx source of SwingDemo EventHandler class

[H3][a]Generate a modal message box

JOptionPane has a bunch of static methods that display various kinds of modal dialogs.  The classic message, prompt, and confirm-style dialogs are there, as well as more exotic styles.

[H3][b]Swing supplies a nice color chooser dialog

This greatly simplifies letting the user choose a color

[H3][c]Change the colors

[H3][d]The Frame’s behavior can be automated.  

The setDefaultCloseOperation() method can be set to one of a number of constants.  The default value closes the frame automatically.  It can also be set to close and dispose the frame.  There is no need to add the window closing stuff in the window listener.  However, exiting the applet still requires a WindowListener, so you’ll still need them sometimes.

***PD: begin sidebar

Why not use Swing in Applets?

This brief tour of the Swing library might have you wondering why you might bother with the awt library at all any more.  The problem is bandwidth.  The way the AWT works, most of the components already exist on the client’s machine.  If you specify a button, AWT will generate a button from the operating system you are using, and will not have to send a button ‘down the pipe.’   If you are using AWT, you would have to download the AWT tools, which would slow down the process tremendously.  Hopefully, the browser and software vendors will start packaging the Swing toolkit to alleviate this problem.  Meanwhile, if you really want to do swing-based applets, check out the Java Plug-in from Sun.  This allows plugins to use the Swing library, but your users will have to install it, and you’ll have to change your HTML files to make it work.

***PD: end sidebar

[H1]JDBC Demo

One of the most exciting uses of java is its ability to communicate with databases.  Java supports a standard called Java Database Connectivity (JDBC) which makes it reasonably easy to connect a Java program to a database made with some sort of database management software.

[H2]Creating a database

***PD: please insert figure jafe2021.pcx screenshot of creating pets.mdb in access

[H3][a]Use a database management tool to define a database.

You can do most of the data design in the tool, or you can do it through your Java program later.  Many developers like to start a database with a db tool, and then move on a programming language like Java to add functionality to the database.

[H3][b]This is a variation of the pets database from the last chapter

Of course, if you understand relational databases, you can make much more powerful data environments.  You can include multiple tables, joins, views, and stored procedures in a database, and access all these things through Java.  (depending on the actual database and type of connection)

[H2]Making an ODBC Connection

***PD: please insert figure jafe2022.pcx screenshot of ODBC Driver creation for pets

[H3][a]JDBC is related to ODBC

ODBC is another type of database connectivity.  Any database that can connect to ODBC (that’s most of them) can connect to JDBC and Java.

[H3][b]Make an ODBC connection to the pets database

This is done through the control panel of Windows 98 / 2000 / NT.   Some database systems (such as Oracle) have custom drivers, so you don’t have to make an ODBC connection if you have the driver.

[H3][c]This particular kind of connection will only work for an application.

There are ways to make JDBC work over applet connections, but they require you to have access to a database server.  This will work just fine for demonstration purposes.

[H2]The DbDemo Program

***PD: please insert figure jafe2023.pcx screenshot of DbDemo

[H3][a]Basic Frame with a text area

[H3][b]A database table is shown here

At first, it looks just like the flat file from last chapter, but it has quite a bit more functionality

***PD: please insert figure jafe2024.pcx screenshot of DbDemo after changing query to “Select * from pets where type = ‘Dog’

[H3][a]The user typed in a database command.

JDBC uses a special database language called SQL (Structured Query Language).  This is used to build, update, and query databases.  

[H3][b]This command should return back only dogs

[H3][c]It reported only the dog line

[H3][d]The interface would be vastly improved in a real application.

The point of this example is to show how JDBC works.  A more robust application would hide the SQL from the user, and would automate the query generation.

***PD: begin sidebar

Some SQL statements to try

SQL is beyond the scope of this book, but you might still enjoy playing around with some of its capabilities.  Try these commands in the DbDemo application:

***PD: The following code lines should not be word-wrapped if possible

SELECT * FROM pets ORDER BY type

UPDate pets SET Name = ‘Muchacha’ where Name = ‘Mooch’

INSERT INTO pets VALUES (6, 'Armogene', 'Aardvark', 'Absolutely Adorable')

SELECT * FROM pets ORDER BY name

DELETE FROM pets WHERE ID = 6

This should give you a feel for the power of SQL and JDBC.  All these things would have been very difficult to do by hand using the techniques from the last chapter.

***PD: end sidebar

[H2]Class Level

***PD: please insert figure jafe2025.pcx source of DbDemo class level and main

[H3][a]Import the java.sql package

It contains most of the JDBC classes you will need

[H3][b]Bring in an appropriate driver package.

This can be tricky.  You can use this package to attach to an ODBC driver, or a specific JDBC driver might have been supplied with whatever database package you are using

[H3][c]Create some basic components

[H3][d]Make a ResultSet

This will contain the results of any queries

[H3][e]Make a Statement

This will contain any commands you send to the database

[H2]Setting up the layout

***PD: please insert figure jafe2026.pcx source of DbDemo main and constructor through (not including) try

[H3][a]Create an instance of the application

This is standard procedure for standalone applications

[H3][b]Set up the layout

[H3][c]Add the listeners

You might be surprised to see an actionListener on a text field.  The action event occurs when the user presses the ‘Enter’ key while in the text field.  It isn’t used very often, but it is a very handy technique for situations like this where you are just playing around and don’t care too much about the niceties of user interface design.

[H2]Making the JDBC connection

***PD: please insert figure jafe2027.pcx source of DbDemo constructor try block through createStatement method

[H3][a]Make a Driver

[H3][b]Use variables to simplify making connection

***PD: begin tip

Knowing what to put here can actually be the hardest part of JDBC programming.  The URL string especially will vary based on the kind of database you are using and how it is connected.  Some configurations require usernames and passwords, and some do not.

The easiest thing to do is talk to somebody on your system or one configured like yours who has already gotten a JDBC connection working.

***PD: end tip

[H3][c]Create a connection

The driver manager has a getConnection method.  Return the connection in a connection variable.  The Connection object represents the actual relationship between your program and the database.

[H3][d]Get a statement from the connection

The statement object is the thing you will actually manipulate to send commands to your database

[H2]Data Definition

***PD: please insert figure jafe2028.pcx source of DbDemo create and populate lines

[H3][a]executeUpdate works with data definition commands.

These are the commands that don’t return back results, like create table, insert record, and so on.

[H3][b]This SQL creates the table

Of course, the table already exists, so that’s silly.  I commented the code out, but left it so you can see how it could be done.

[H3][c]This SQL command adds a new element to the table

Again, it’s just here so you can see how it works and experiment.

[H2]Querying the database

The most common thing to do with databases is retrieve information from them through queries

***PD: please insert figure jafe2029.pcx source of DbDemo query rs generation code

[H3][a]Use executeQuery of the statement object

[H3][b]Send it an SQL query statement

[H3][c]Send the results of the query to a resultSet object

[H2]Reading through the ResultSet

***PD: please insert figure jafe2030.pcx source of DbDemo query while loop and exception handling

[H3][a]Get the next record in the result set

[H3][b]If there are no more records, this returns false

[H3][c]getString(“Type”) gets the value of the field called “Type”

There are related methods to retrieve other types of values, like integers and long values

[H3][d]Append the text to the text area

[H3][e]Catch any kind of exception

This code could cause a number of problems, so you might want to just catch the generic exception class at first.  This will give you some information when an exception occurs.  Of course, for a more robust application, you will need to be much more careful about exception handling. 

[H2]Event Handler

***PD: please insert figure jafe2031.pcx source of DbDemo EventHandler

[H3][a]windowClosing is unremarkable

[H3][b]The only action event is the text field

[H3][c]Put some vertical space in the text area

[H3][d]Try to execute the contents of the textField as a query

[H3][e]Send the resultset to the text area

[H1]Review

This chapter took a quick excursion into a number of other important ways Java is being used.  You have seen how to make applications that run directly on the command line console.  You have built standalone applications with graphic interfaces.  You have taken a look at the Swing component library, and you have seen an example of how Java incorporates database connectivity with JDBC.  Even this is not the end.  Java supports a number of other very interesting and exciting types of programming, including javabeans (graphic components), servlets (Java programs that live on a server and act much like CGI programs), Java Server Pages (HTML pages on the server can run Java code, much like Active Server Pages run VBScript), enhanced 2D and 3D graphics packages, and much more.  I hope you enjoy exploring the things you have learned.  

