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1.
Introduction TC "1.
Introduction" \f C \l "1" 

In this tutorial I will go into the background of languages, especially object-oriented ones and I will guide the audience through the world of Ruby.   I will introduce the reader to several Ruby frameworks and applications that make using Ruby even easier than it already is.  Hopefully, by the end of this tutorial, everyone will want to try Ruby for themselves.


Ruby is a genuine “object-oriented” language.  Everything manipulated in Ruby is an object; even the results of those manipulations are objects.  Ruby is also very powerful and easy to understand and use.


One of the exciting things that I plan to do with Ruby is develop test applications for where I work in newly developed Ruby framework know as WATIR
.  WATIR stands for Web Application Testing In Ruby.  There are specially developed methods in WATIR specially suited for testing web applications, such as manipulating drop-down menus, buttons, and inserting text on the inside of Internet Explorer frames on a web site.

2.
Background TC "2.
Background" \f C \l "1" 

There are many programming languages out there today.  Some of them were developed specifically for certain application such as web design or database applications.  Earlier, procedural type languages were difficult to learn and required a lot of coding.  Programmers needed languages that they could use on a higher lever, with simpler syntax and easier manipulation of data.  In the early 1960’s, Ole-Johan Dahl and Kristen Nygaard of the Norwegian Computing Center in Oslo, Norway, developed the first object-oriented languages.  They were called SIMULA I (1962-65) and Simula 67 (1967)
.  These languages started a world wide endeavor to perfect the idea of object-oriented, and developers all-over the world (a lot in Scandinavia), have been creating new object-oriented languages ever since.
2.1
Object-Oriented TC "2.1
Object-Oriented" \f C \l "2"  

The definition of object-oriented is “A programming methodology built around objects and based on sending messages back and forth between those objects.”
  Object-oriented programming is organized around objects rather than actions, data rather than logic.  FORTRAN and C are procedural languages; C++, Smalltalk, Java, Perl, and Python are object-oriented languages.
2.1.1
Java TC "2.1.1
Java" \f C \l "3" 

Java
 is an object-oriented programming language that uses a compiler.  The compiler is called the JVM, or Java Virtual Machine.  A Java program is sent to the JVM which in turn translates the information into what is called bytecode.  The bytecode is then sent to the interpreter for the processor which executes the instructions.  If your processor is a JVM then this series of actions is very efficient.  Because of this implementation of the JVM, Java programs can be run on any machine that has a JVM.  This is especially useful for networking where information may be transmitted back and forth between many different types of machines.

Java was created in the mid 1990’s, and a lot of its syntax is based on C and C++.  Java also uses concepts from many other languages.  Programming in Java can be time consuming and its complicated syntax can leave room for error.  If you don’t have a brace correctly positioned in a large program, it could take several minutes if not hours to figure out why your program won’t compile, especially if you are using just a plain text editor.

“On May 23, 1995, John Gage, director of the Science Office for Sun Microsystems, and Marc Anderson, cofounder and executive vice president at Netscape, stepped onto a stage and announced to the SunWorld™ audience that Java™ technology was real, it was official, and it was going to be incorporated into Netscape Navigator™, the worlds first portal to the Internet.”


I wrote a simple program in Java that creates a flat-file database of your movies; I want to show some of it to demonstrate it complexity:

import java.awt.*;

import java.io.*;

import java.applet.*;

import java.awt.event.*;

import java.awt.event.MouseEvent;

import java.awt.event.MouseMotionListener;

import java.util.StringTokenizer;

import javax.swing.*;

public class Movies extends Canvas implements MouseListener, MouseMotionListener, ActionListener {

  public final Frame f;

  public MenuItem savem = new MenuItem("Save", new MenuShortcut(KeyEvent.VK_S));

  public MenuItem readm = new MenuItem("Read", new MenuShortcut(KeyEvent.VK_R));

  public MenuItem exit = new MenuItem("Exit", new MenuShortcut(KeyEvent.VK_X));

  public MenuItem about = new MenuItem("About", new MenuShortcut(KeyEvent.VK_A));

  public MenuItem version = new MenuItem("Version", new MenuShortcut(KeyEvent.VK_V));

  public Button save = new Button("SAVE");

  private String [] list;

  private int fcount = 0;

  public Color colors;

  public TextField number = new TextField ("",6);

  public Label num = new Label("Movie number: ");

  public TextField name = new TextField ("",30);

  public Label nam = new Label ("Name of movie: ");

  public TextField starring = new TextField("",35);

  public Label star = new Label("Starring: ");

  public TextField year = new TextField("",6);

  public Label yr = new Label("Year of movie: ");

  public TextField length = new TextField("",10);

  public Label lgth = new Label("Length of the movie:");

  public static void main (String [] args){

    Movies m = new Movies();
Notice all of the arguments in the variable declarations, the indentation, and the braces.  Also notice the different kind of variables, public and private.  This is just a short snippet of the program, the variable declaration, and the creation of a main method (required).  None of this stuff can be used until objects and constructors are built.  The entire program is nearly 170 lines long, and that is just to create a simple flat-file database of your movies.  This is why Java seems over-complex to me.
2.1.2
Perl TC "2.1.2
Perl" \f C \l "3" 

Perl
 was invented in 1987 by Larry Wall.  It is a general-purpose object-oriented programming language.
  Unlike Java, Perl isn’t proprietary; it’s free and operates under both the GNU General Public License and an Artistic License.  This means that you are free to develop applications in Perl and sell them.  


Like Java, Perl uses inheritance, polymorphism, and encapsulation.  Perl is compiled on-the-fly; as soon as you write your program, you can run it.   Perl, however, is not as complicated to use as Java because the syntax is so much simpler.  Some programs that take hundreds or thousands of lines of code in other languages can be written in a single page in Perl.  Perl has become the language of choice among web-developers because of its flexibility and ease-of-use.  

Here is an example of some Perl code, it’s just the beginning of a simple mail program; the rest of the code can be obtained from the Example of Perl Script site
.
#! /usr/local/bin/perl

# From: testform.html

# To: webmaster\@up.ac.za 

# Author: CE van Zyl (webmaster@up.ac.za)

# Dept: Information Technology

$mailprog = '/usr/lib/sendmail';

$host = `hostname`;

# Content typing prints out a title to browser

# Displayed to notify user that application has been submitted

print "Content-type: text/html\n\n";

print "<Head><Title>Application for Information</Title></Head>\n";

# Get input from FORM POSTING and decode it.

read(STDIN, $buffer, $ENV{'CONTENT_LENGTH'});

$_=$buffer;

$OK_CHARS='a-zA-Z0-9_\-\.\,\@\&\+\=';

eval "tr/[$OK_CHARS]/_/c";

$buffer=$_;

This Perl script is a perfect example of its not-too simple syntax.  Yes it is simpler than Java, but it still uses a lot of arguments, weird character with the variables, semicolons, and sometime indecipherable variable declarations.
2.1.3
Python TC "2.1.3
Python" \f C \l "3" 

Python
 is a portable, interpreted, object-oriented language.  The language has a simplified syntax (but not too simple), and has a small number of built-in data types.  It’s possible to write large programs, but it is recommended that it be broken up into smaller modules.  The code is two to ten times shorter that C, C++, or Java.

Python was developed by CWI
, in 1990, which is the National Research Institute of Science and Mathematics in the Netherlands.

Python is used for rapid-prototyping, web-scripting, as an extension language, XML processing, and database and GUI applications.  It’s easier to learn that Java and Perl, but still has a lot of formatting rules within it.  It has more readable code than Perl, and more safety guarantees than Perl.  Python also has a better Java integration than Perl does.

Python is being used by a surprisingly large amount of corporations like Yahoo, and Red-Hat Linux installations.  

Here is an example of some Python code:

#---------- pretty_nums.py----------#

# Create/manipulate grouped string versions of numbers

import re

def commify(f, digits=2, maxgroups=5, european=0):

    template = '%%1.%df' % digits

    s = template % f

    pat = re.compile(r'(\d+)(\d{3})([.,]|$)([.,\d]*)')

    if european:

        repl = r'\1.\2\3\4'

    else:   # could also use locale.localeconv()['decimal_point']

        repl = r'\1,\2\3\4'

    for i in range(maxgroups):

        s = re.sub(pat,repl,s)

    return s

def uncommify(s):

    return s.replace(',','')

def eurify(s):

    s = s.replace('.','\000')   # place holder

    s = s.replace(',','.')      # change group delimiter

    s = s.replace('\000',',')   # decimal delimiter

    return s

def anglofy(s):

    s = s.replace(',','\000')   # place holder

    s = s.replace('.',',')      # change group delimiter

    s = s.replace('\000','.')   # decimal delimiter

    return s

vals = (12345678.90, 23456789.01, 34567890.12)

sample = '''The company budget is $%s.

Its debt is $%s, against assets

of $%s'''

if __name__ == '__main__':

    print sample % vals, '\n-----'

    print sample % tuple(map(commify, vals)), '\n-----'

    print eurify(sample % tuple(map(commify, vals))), '\n-----'

Note that the syntax is even simpler yet.  The language is easy to read and you can understand what is going on, but there are still a lot of variable declarations going on with Python.
2.1.4
Ruby Compared TC "2.1.4
Ruby Compared" \f C \l "3" 

Ruby is even simpler to use than Python.  Its syntax is clearly readable and easier to understand the Perl.  Ruby doesn’t have lots of classes like Java, so inheritance is also simplified.  Ruby is also a pure object oriented language, unlike Perl which is, according to Yukihiro Matsumoto
 “…a hybrid language of procedural programming and object-oriented programming.”

2.2
Ruby’s History TC "2.2
Ruby’s History" \f C \l "2" 

Ruby was invented by Yukihiro Matsumoto11, or “Matz” as he is otherwise known, in 1993.  He wanted to develop software with a pure object-oriented scripting language.  He tried several languages and was dissatisfied with their capabilities.  So he decided to develop his own language which came to be called Ruby.

In his interview with Matz, Bruce Stewart, who is the editorial director of O’Reilly Online Publishing Group, documents the inspiration and history behind Ruby according to its creator.  Matz is widely known advocate for open-source development in Japan.  Soon after Matz was introduced to computers he became interested in programming languages.   He knew that he wanted to develop one.  He discussed with his friends the possibilities of scripting languages and their power.  Matz first looked at Perl and decided that he wanted a language more powerful than Perl.  Next, he looked at Python and decided that he wanted a language more object-oriented that Python.  So he decided to begin development on his own object-oriented language.  He set out with the intention of coming up with something that was a pure object-oriented scripting language with little or no procedural programming.

Matz started development on Ruby on February 24, 1993 and the first alpha version was released in December 1994.  The name Ruby came about as kind of an accident.  Ruby is the birthstone for the month of July, and follows the birthstone for June, the pearl.


Matz said his guiding principle in designing Ruby was the “principle of least surprise”11.  He believes that a programming language should feel natural to the programmer and the programmer shouldn’t have to fight with the language.  He also believes that people want to express themselves when they write a program.  So he designed Ruby with those ideas in mind.


In Dave Thomas’ book12, there is a letter from Matz, and I would like to quote a portion of it.  “I believe that the purpose of life is, at least in part, to be happy.  Based on this belief, Ruby is designed to make programming not only easy but also fun.”  Matz also says that Ruby has surpassed Python in popularity in Japan.

3.
Ruby TC "3.
Ruby" \f C \l "1"  


Ruby is a pure object-oriented programming language in that everything manipulated in Ruby is an object; even the results of those manipulations are objects
.  The syntax in Ruby is very simple; there are no braces, indentation, and you don’t have to instantiate variables ahead of time.  Ruby also has a standard constructor called new.  Anytime you want to create a new object you just use new.  Ruby is also an interpreted language and if you use irb, each line of code that you write is executed as you press enter.

There are some very good online-tutorials where you can learn about Ruby and to program with it.  One of my favorites is Why’s Poignant Guide
.  The tutorial, actually it’s like an online book, is very entertaining.  There are cartoon interludes with two main characters that keep you laughing.  Going through Why’s tutorial is a very fun experience, oh, you get to learn how to program in Ruby too.


There is also a good book that can be purchased online that I mentioned briefly above.  It’s called Programming Ruby:  The Pragmatic Programmers Guide by Dave Thomas12.  Dave Thomas’ first edition can be read online
 at Ruby Central but I would recommend purchasing the definitive second edition.


Here is an excerpt from the preface of the second edition of the “PickAxe”, as it is affectionately known to its users:  “When we discovered Ruby, we realized that we’d found what we’d been looking for.  More than any other language with which we have worked, Ruby stays out of your way.  You can concentrate on solving the problem at hand, instead of struggling with compiler and language issues.  That’s how it can help you become a better programmer:  by giving you the chance to spend your time creating solutions for your users, not for the compiler.”12 
3.1
Uses for Ruby TC "3.1
Uses for Ruby" \f C \l "2" 

There are many frameworks that have been developed in the open-source community that implement a variety of uses for Ruby.  There are web applications, software testing utilities, database utilities, domain specific languages, and more.  These frameworks allow the programmer to perform specific tasks with ease, development times with most of these frameworks is up to 10 times faster that with Java.
3.1.1
Ruby on Rails TC "3.1.1
Ruby on Rails" \f C \l "3" 

Ruby on Rails
 is a very fast and productive way to develop database-backed web applications.  Its development time is several times faster than Java frameworks.  Rails has two guiding principles:  less software and convention over configuration.15  


Less software means that there are fewer lines of code to write to achieve the same results as other frameworks.  This means that development time is faster and the software will consequently have fewer bugs.  With less software, the code is easier to understand, maintain, and enhance.


Convention over configuration means that you no longer need to use verbose XML config files.15  There are a few simple programming conventions that allow the program to “figure out everything through reflection and discovery.”15  

Ruby on Rails implements the open-source database application MySQL.  It’s free and effective.  All you need to do to begin developing database-backed web applications is to download the latest version of Ruby, the Rails framework, and the MySQL database with the MySQL front GUI client.  Then follow the tutorial on OnLamp.com, Rolling with Ruby on Rails15 by Curt Hibbs.  It’s very easy to understand and follow.  His examples are clear and you can always go back if you make a mistake.

3.1.2
Rubyscript2exe TC "3.1.2
Rubyscript2exe" \f C \l "3" 

Rubyscript2exe
 is a free program that transforms your Ruby program into a portable Windows or Linux executable file.  Its kind like a compiler of its own.  It collects all of the necessary files and libraries and compresses them, it then wraps them into an executable that can be run on any machine.  This program allows you flexibility to write Ruby programs, then pack and distribute them as you see fit.  You can send your Ruby programs to you friends on a cd and they can run them on their own computer even if Ruby isn’t installed on their machine.

 Rubyscript2exe was developed by Erik Veenstra of the Netherlands.
3.1.3
WATIR TC "3.1.3
WATIR" \f C \l "3" 

WATIR stands for Web Application Testing in Ruby
, and was developed by Paul Rogers and Brett Pettichord.  WATIR is a free open source testing library for automated tests to be developed and run against a web browser.  WATIR can manipulate a web browser just like you or I can.  It knows how to push buttons, move the mouse, manipulate frames, and utilize menus.  


WATIR has a very fast growing community of users.  Users can subscribe to the WATIR mailing list
 and whenever they have a question, users can post it on the mailing list and someone will answer it.  This particular benefit can be very useful.


Here is a simple script that I wrote in Ruby, on the WATIR framework that Paul Rogers will include in the future documentation and examples releases:

require 'thread'

require 'watir'

require 'test/unit'

require 'test/unit/ui/console/testrunner'

require 'watir/testUnitAddons'

include Watir

testSite = 'http://www.fortlewis.edu'

$ie = IE.new

ie2 = nil

puts "## Beginning of Example:  FortLewis.edu"

puts "    "

sleep 1


puts "Step 1: go to the test site:  " + testSite

$ie.goto(testSite)

$ie.link(:text,"      Prospective Students      ").fireEvent("onMouseOver")

sleep 1

$ie.link(:text,"      Prospective Students      ").fireEvent("onMouseOut")

$ie.link(:text,"  Current Students  ").fireEvent("onMouseOver")

$ie.link(:url,"http://faculty.fortlewis.edu/").flash

sleep 1

$ie.link(:url,"http://faculty.fortlewis.edu/").click

sleep 1

ie2 = IE.attach(:title, "Faculty Web Sites @ Fort Lewis College, Durango Colorado")

ie2.link(:url,"http://faculty.fortlewis.edu/ADAMS_E").flash

ie2.link(:url,"http://faculty.fortlewis.edu/ADAMS_E").click

sleep 1

ie2.link(:url,"classnotesandassignments.html").flash

ie2.link(:url,"classnotesandassignments.html").click

sleep 1

ie2.link(:url,"CLASSES/CS496SENIORSEMINAR/CS496W05/index.HTML").flash

ie2.link(:url,"CLASSES/CS496SENIORSEMINAR/CS496W05/index.HTML").click

sleep 1

ie2.link(:url,"schedulew05.html").flash

ie2.link(:url,"schedulew05.html").click

sleep 1

ie2.link(:url,"TopicProposalScheduleW05.htm").flash

ie2.link(:url,"TopicProposalScheduleW05.htm").click
Notice the very simple syntax.  If you have installed Ruby and WATIR you can cut and paste this into your irb command prompt (I will explain this later) one line at a time and see how each statement is interpreted and you can also see how objects are created in Ruby.  The first few lines are for the “inheritance” from the Watir framework.  Notice how the first object is created with the simple statement ie=IE.new.  The variable is declared, instantiated, and executed with a single statement.  None of the other three languages can do this.  I wrote this program, so I thought it necessary to include the entire script with this tutorial.
3.1.4
Systir TC "3.1.4
Systir" \f C \l "3" 

Systir stands for System Testing in Ruby
.  It was developed by AtomicObject
, which is a custom software development company headquartered in Grand Rapids Michigan.  

Systir is a framework that allows a “toolsmith” to create tests of a software system that are written in a domain-specific ruby-based language.  The toolsmith will write tests that anyone can execute from the command prompt.  The tester will execute these tests in language like this:  launch_accounting_program, open_video_window_one, logout, login, launch_alltests, etc…


Once this framework is downloaded, it operates much like WATIR.  Once you write “include” at the top of the program, which is very similar to inheritance, you can write your domain-specific program and the framework will do most of the work.  

3.1.5
IRB TC "3.1.5
IRB" \f C \l "3" 

IRB is a simple command-line interface that allows the programmer to write and execute Ruby programs one line at a time.  If Ruby is installed, just open a command prompt and type irb, the following prompt will appear:
irb(main):001:0>

After the first semicolon the number 001 represents the first line of code or command.  The second number after the second semicolon represents the subset of the current program.
irb(main):001:0> 4+6

=> 10

IRB can also be a handy calculator.  The command line arguments are structured as follows, for a complete list of the command-line options, refer to Table 15.1 of the PickAxe12.

irb [irb-options] [ruby_script] [program arguments]


A great use for irb is experimenting with code that you already written.  If some code is working properly, irb has its own debugger, simply type:

irb_debug  (as an option)
3.1.6
SciTE TC "3.1.6
SciTE" \f C \l "3" 

Scite
 is a free text editor that comes with the Ruby download.  It has its own output window and an input window.  SciTE can recognize the syntax of many languages; when you want to save your program all you need to do is save it with the appropriate suffix, for example:  python.py or ruby.rb, and Scite will transform all of the text to the appropriate editing colors and scheme that is appropriate for that language.

3.1.7
FreeRIDE TC "3.1.7
FreeRIDE" \f C \l "3" 

FreeRIDE
 is a free integrated development environment for use with Ruby.  It is an open-source tool that other developers are invited to create their own plug-ins for.  Some of the features included with FreeRIDE are:  multi-file editing, syntax highlighting, auto-indenting, code folding, source navigation by module, class, or method, and integrated debugging.  Many programmers that have use NetBeansIDE  or JBuilder by Borland for Java will appreciate the abilities of this free IDE.
3.1.8
RDoc’s TC "3.1.8
RDoc’s" \f C \l "3"   

Ruby comes complete with its own extensive set of documentation called RDoc’s.  Whenever you’re in a bind and need to find the right method for whatever you are doing with Ruby, all you have to do is look in the RDoc’s.  Ruby also has many sets of code example that compliment the RDoc’s so that you can see if the method that you have found is the right one.  The examples are also fully executable right from the folder that you find them in.
4.
Conclusion TC "4.
Conclusion" \f C \l "1" 

As I have shown, Ruby has many advantages over other object-oriented languages.  Ruby is pure object-oriented, unlike other languages that can’t seem to get completely away from procedural programming.  Ruby is easy to learn, it has a simple syntax and the code is very readable.  Ruby has lots of support, there are several web-sites devoted to the advancement of the Ruby language and frameworks.  Developing software with Ruby is fast, it’s up to 10 times faster than development times in Java frameworks.  Its fun! 

I hope anyone that reads this tutorial will agree with my assessment of Ruby and join the club of Ruby developers worldwide. 
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