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25 A  peep into Ruby XE "Ruby" 
25.1 Introduction

In the recent years Ruby XE "Ruby"  is becoming popular. Ruby is also "an interpreted scripting language for quick and easy object-oriented programming". 

It is interpreted scripting language and thus:

· ability to make operating system calls directly 

· powerful string operations and regular expressions 

· immediate feedback during development 

quick and easy:

· variable declarations are unnecessary 

· variables are not typed 

· syntax is simple and consistent 

· memory management is automatic 

object oriented programming:

· everything is an object 

· classes, inheritance, methods, etc. 

· singleton methods 

· mixin by module 

· iterators and closures 

also:

· multiple precision integers 

· exception processing model 

· dynamic loading 

· threads 

Ruby XE "Ruby"  can be used to execute instructions from the command line itself. For example,

ruby   -e ‘print “Hello Dear User. You will enjoy me”’

Command at the dollar prompt gives you the message between double quotes.

Also, we can enter ruby program in a file (say ex.rb) and then its name can be given as command line argument to ruby command like

ruby  ex.rb

In addition, if we simply type ruby command at the shell XE "shell"  prompt ruby interpreter will be started and we will see the prompt  ruby>. At this prompt also we can execute ruby commands or programs. We can have interactive ruby running by executing irb command or irb –simple-prompt  at the shell prompt.

At the Ruby XE "Ruby"  prompt we can do calculations interactively like calculator. Interestingly, we can work with large numbers also.

25.1.1 Variables XE "Variables" 
Ruby XE "Ruby"  supports variety of variables such as int, float, strings, arrays, associative arrays etc. Normal variables including strings can be simply used without declaring them. In fact there is no type associated with variables. However, variables whose names starts with uppercase character is considered as constant. Other conventions are given below. With the help of gets, puts functions we can do I/O operations. For example the following program (a.rb) takes a string and prints the same.

puts "Enter Name"

name =gets

puts name

Ruby XE "Ruby"  supports almost all the operators which are available in C. In addition it supports exponentiation operator (**) in the lines of FORTRAN. The following example is used to explain the same. We can observe that ruby handling the big number unlike other languages.

a=10**100

b=a**a

print a,"\n", b

In Ruby XE "Ruby" , the first character of an identifier categorizes it at a glance:

	$ 
	global variable 

	@ 
	instance variable 

	[a-z] or _ 
	local variable 

	[A-Z] 
	constant


The only exceptions to the above are ruby's pseudo-variables: self, which always refers to the currently executing object, and nil, which is the meaningless value assigned to uninitialized variables. Both are named as if they are local variables, but self is a global variable maintained by the interpreter, and nil is really a constant. As these are the only two exceptions, they don't confuse things too much

There is a collection of special variables whose names consist of a dollar sign ($) followed by a single character which you can recollect similar to shell XE "shell" ’s positional variables XE "positional variables" .

	$! 
	latest error message 

	$@ 
	location of error 

	$_ 
	string last read by gets 

	$. 
	line number last read by interpreter 

	$& 
	string last matched by regexp 

	$~ 
	the last regexp match, as an array of sub expressions 

	$n 
	the nth sub expression in the last match (same as $~[n]) 

	$= 
	case-insensitivity flag 

	$/ 
	input record separator 

	$\ 
	output record separator 

	$0 
	the name of the ruby script file 

	$* 
	the command line arguments 

	$$ 
	interpreter's process ID 

	$? 
	exit status of last executed child process


In the above, $_ and $~ have local scope. 

25.1.2 Strings XE "Strings:Ruby"  

Ruby XE "Ruby"  has excellent means for management of strings. Similar to Java, it gives freedom to add two strings with +, a string and number, etc.,. If we multiply a string with an integer (say n) then the result is a string which contains the string n times. In the following example, various operations on the springs are emphasized. Readers has to remember that all the variables in Ruby are assumed as objects. Thus, the functions are invoked with . delimiter.

Example 1

puts "Enter a string"

name= gets

puts "You have entered", name

name=name.swapcase

puts "After swapping upper cases to lower case and vice versa", name

name=name.downcase;

puts "After Converting into lower case", name

name=name.upcase;

puts "After Converting into Upper case", name

name=name.capitalize;

puts "After Converting into Upper case", name

name=name.next;

puts "Next string in the alphabetical sequence", name

name=name.reverse;

puts "After reversing", name

25.1.3 if condition XE "if condition" 
The syntax of the if condition XE "if condition"  in Ruby XE "Ruby"  can be as follows.

if condition XE "if condition" 
statements

end

if  condition

statements

else

statements

end

if condition XE "if condition" 
statements

elsif condition

statements

elsif condition

statements

else

statements

end

Always a if condition XE "if condition"  should terminate with end statement.

Example 2

The following example takes two strings and prints  them in accordance with their length.

puts "Enter two strings"

str1 =gets

str2 =gets

l=str1.length

k=str2.length

if ( l > k)

print str1, str2 

else

print str2, str1 

end

Example 3

The following program reads a students marks and prints their class. The chomp is used to remove last character, i.e., new line. The functions or methods such as to_i, to_f etc., (see Table 25. 1) are used to convert the string into integer, float respectively.

puts "Enter Marks"

mark = gets.chomp.to_i

if (mark >=60 )

puts "First Class"

elsif (mark >=50)

puts "Second Class"

elsif (mark >=35 )

puts "Third Class"

else

puts "Failed"

end

	Method 
	Converts 

	
	From
	To

	String#to_i 
	string 
	integer

	String#to_f 
	string 
	float 

	Float#to_i 
	float 
	integer

	Float#to_s 
	float 
	string 

	Integer#to_f
	integer
	float 

	Integer#to_s
	integer
	string 


Table 25.1 Functions XE "Functions:Ruby"  to convert one type to another type

Like C language, Ruby XE "Ruby"  also supports implicit assignment statements. That is, a statement such as var = var + identifier   can be written as var += identifier. This is meaningful for other operators such as -,*,/,%, and ** also. However, note that unary increment/decrement operators can not be applicable here.

You can make lines "wrap around" by putting a backslash - \ - at the very end of the line.

Example 4

This is another example to explain how to read numeric data and manipulate. Here, principal amount, rate and time XE "time"  is read and the interest is printed.

puts "Enter Principal Amount"

p=gets.chomp.to_f

puts "Enter Rate"

r=gets.chomp.to_f

puts "Enter Time"

t=gets.chomp.to_f

s_interest=p*r*t/100

print " Simple Interest=", s_interest, "\n"

c_interest=p*(1 + r/100)**t -p

print " Compound Interest=", c_interest, "\n"

25.1.4 case construct

Ruby XE "Ruby"  also supports case construct like C and Java. However, it gives freedom to have variety of situations to be represented. Unlike C, where integer or character constants are used as cases, here we can use strings, regular expressions (like shell XE "shell" ) and range expressions.

Example 5

The following example takes a student marks and prints his class. We can see how a range expression can be used in case.

puts "Enter Marks"

mark = gets.chomp.to_i

case mark

when 1..34

puts "Failed"

when 35..49

puts "Third Class"

when 50..59

puts "Second Class"

when 60..100

puts "First Class"

end

25.1.5 Arrays XE "Arrays" The class Array is used to represent a collection of items. Unlike other languages, Ruby XE "Ruby"  supports arrays with different type of elements. For example:

Arr=[12,34,33,12]

Arr1=[“ram”, “rao”, “abhi”]

We can use functions such as reverse, sort, length, to_s etc,. in addition to operations such as +, - etc,.

Ruby XE "Ruby"  also supports a special arrays like perl XE "perl"  known as associative arrays or hash’s. Hashes are a generalization of arrays. Instead of only permitting integer indices, as in array[3], hashes allow any object to be used as an "index". So, you can write hash["name"]
Example 6

For example, the following program displays all states and capitols. Also, all the state names and capitals names.

States[“AP”]=”Hyderabad”

States[“UP”]=”Lucknow”

States[“MP”]=”Bhopal”

States.each  do |key,value|

puts  key + value

end

States.each_key  do |key|

puts  key

end

States.each_value  do |value|

puts  value

end

25.1.6 while loop XE "while loop" 
Ruby XE "Ruby"  supports while loop XE "while loop"  also whose behavior is same as while of C language. There are four ways to interrupt the progress of a loop from inside. First, break means, as in C, to escape from the loop entirely. Second, next skips to the beginning of the next iteration of the loop (corresponding to C's continue). Third, ruby has redo, which restarts the current iteration. The fourth way to get out of a loop from the inside is return. An evaluation of return causes escape not only from a loop but from the method that contains the loop. If an argument is given, it will be returned from the method call, otherwise nil is returned

Example 7

The following example is used to explain the use of while loop XE "while loop" . Here, a string is read from the key board then it is palindrome or not is tested. Two approaches are used a) comparing first and last character, second and last but one character et.,. b) calculating reverse of the given string and comparing it with the original one.

puts "Enter a String"

str1=gets.chomp

l=str1.length;

i=0

j=l-1

while i<j

if ( str1[i] != str1[j] )

 break;

end

i=i+1

j=j-1

end

if ( i >=j )

puts "Palindrome"

else

puts "Not a Palindrome"

end

if ( str1 == str1.reverse )

puts "Palindrome"

else

puts "Not a Palindrome"

end

Example 8

This program reads a set of students marks and then calculates their average.

puts "Enter Number of Students"

N=gets.chomp.to_i;

i=0

s=0

while i < XE "<"  N

puts "Enter a marks"

s=s+gets.chomp.to_i

i=i+1

end

average=s/N

print average

Example 9

This program reads a number and calculates the factorial value of it and prints the same.

puts "Enter a number "

N=gets.chomp.to_i;

i=1

s=1

while i < XE "<" = N

s=s*i

i=i+1

end

print "Factorial=", s 

Example 10

This example takes a integer and prints whether it is prime number or not.

puts "Enter a number "

N=gets.chomp.to_i;

i=1

c=0

while i < XE "<" = N

if N%i == 0

  c+=1

end

i=i+1

end

if( c==2 )

print "Prime\n"

else

print "Not a Prime\n"

end 

Example 11

This is simple program to explain how rand function can be used to develop computer aided testing program to test multiplication abilities of small kids. Here, we are generating two random numbers whose values of are less than 10 and then asking the user (kid) to enter the product of them. He will be given  ten chances and if he guesses correctly within that he will be praised else he will be informed ‘next time XE "time"  better luck’. The first two while loops XE "loops"  are two generate random numbers other than zero.

while ( x=rand(10)) ==0

end

while (y=rand(10)) == 0

end

print "Enter the Product of\n", x, "\tand\t", y, "\n"

i=0

while i<10

ans =gets.chomp.to_i

if(ans == x*y )

print "You won\n"

break

else

print "Try Again\n"

end

i=i+1

end

if ( i==10)

print "Next Time better luck"

end

Example 12

This another example to explain the use of random numbers. A set of state’s names and their capitols are remembered in arrays, then randomly some state  name is displayed and the user required to enter its capitol. Depending on his response the answer is verified.

states =[ "AP", "HP", "UP", "TN", "MP", "WB"]

capitols =["Hyderabad", "Itanagar", "Lucknow", "Chennai", "Bhopal", "Calcutta"]

points=0

j=0

while j<10

i=rand(6)

puts "Enter Capitol of", states[i]

x=gets.chomp

if  x.downcase == capitols[i].downcase

points +=1

end

j =j+1

end

puts "Your Score is=", points, "\n"

Example 13

The following program is explain how regular expressions can be used in Ruby XE "Ruby" . This program reads standard input till we enter ^d and counts in how many lines string Ruby is found. Here also, like perl XE "perl"  $_ refers to the current line which is now read from key board.

n=0

while gets           # assigns line to $_

  if /Ruby XE "Ruby" /          # matches against $_

    print            # prints $_

  n=n+1 

 end

end

print n

Example 14

The following example prints “Hello” message 5 times.

5.times do

print “Hello\n”

end

25.1.7 for loop XE "for loop" 
Ruby XE "Ruby" 's for is a little more XE "more"  interesting than C’s for loop XE "for loop" . For example, the loop below runs once for each element in the collection (Hope you remember for loop of shell XE "shell" ).

for var in collection

….

end

Example 15

The collection can be a range of values (this is what most people mean when they talk about a for loop XE "for loop" ). The following program prints numbers from 2 to 5.

for x in (2..5)

print x, "\n"

end

Example 16

The collection can be an array. For example the following program prints Hello and “How are you” messages in one line.

for x in ["Hello", "How are you"] 

#single quotes also works in the same fashion

print x, "\n"

end

Example 17

The following program also uses an array is collection in the for loop XE "for loop" . Note that ruby can support arrays with different type of elements.

for x in ["Hello", 14, 13.44] 

print x, "\n"

end

Like perl XE "perl" , output of a shell XE "shell"  command can be used in ruby. For example, output of date command is used and each word of it is printed.

for i in `date`

print  i, "\n"

end

25.1.8 Iterators XE "Iterators" 
Iterators XE "Iterators"  can often be substituted for conventional loops XE "loops" , and once you get used to them, they are generally easier to deal with. For example, in the following program string length is calculated with each iterator.

Example 18

str=gets

i=0

str.chop.each_byte { i=i+1 }

j=0

k=i-1

while j<k

if ( str[j] != str [k] )

print " Not Palindrome\n"

break

end

j=j+1

k=k-1

end

print "Palindrome"

Example 19

The following program uses iterator to find XE "find"  out the length of a string.

str=gets

i=0

str.chop.each_byte { i=i+1 }

print "Length of the string=",  i, "\n"

Example 20

The following example is used explain the iterators. With the help of each iterator each element is printed. Array is sorted with sort function and then it will be printed.

arr=[1,81,21,22,22,12,13,31]

print "Before Sorting the elements :\t"

arr.each {|i| print i, "\t" }

print "\n"

arr.sort

print "AfterSorting the elements :\t"

arr.each {|i| print i, "\t" }

print "\n"
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 Iterators are not an original concept with ruby. They are in common use in object-oriented languages. They are also used in Lisp, though there they are not called iterators. However the concept of iterator is an unfamiliar one for many so it should be explained in more XE "more"  detail.

The verb iterate means to do the same thing many times, you know, so an iterator is something that does the same thing many times.

Ruby XE "Ruby" 's String type has some useful iterators:

“rama”.each_byte{|c| printf “%c”, c}; print “\n”

each_byte is an iterator for each character in the string. Each character is substituted into the local variable c. 

Another iterator of String is each_line. 

25.1.8 Functions XE "Functions:Ruby" /subroutines

Ruby XE "Ruby"  also supports functions like C and other languages. For example the following example prints whether a given number is prime or not.

Example 21

$c=0

def DIV(n,i)

 if n%i ==0

 $c=$c+1

end

end

n=gets.chop.to_i

2.upto(n-1) {|i|  DIV(n,i) }

if ( $c ==0 )

print "Prime\n"

else

print "Not Prime\n"

end

Example 22

The following program defines a function to calculate factorial value and is used.

def fact(n)

  if n == 0

    1

  else

    n * fact(n-1)

  end

end

print fact(ARGV[0].to_i), "\n"

25.1.9 Modules XE "Modules" 
Ruby XE "Ruby"  has excellent set of loadable modules such as mathematical related, windows related etc.,.  The module can be loaded with the help of include statement.

Modules XE "Modules"  in ruby are similar to classes, except:

· A module can have no instances. 

· A module can have no subclasses. 

· A module is defined by module ... end. 

There are two typical uses of modules. One is to collect related methods and constants in a central location. The Math module in ruby's standard library plays such a role

Example 23

 For example, in the following example math module is loaded and the constant PI is used. Note the scope result ion operator while doing so.

include Math

print "Enter Radius\n"

r=gets.chop.to_f

area=Math::PI*r*r

print "Area=", area, "\n"

Remember that modules cannot be instantiated or subclassed; but if we include a module in a class definition, its methods are effectively appended, or "mixed in", to the class. Ruby XE "Ruby"  purposely does not implement true multiple inheritance, but the mixin technique is used for whatever particular properties we want to have. For example, if a class has a working each method, mixing in the standard library's Enumerable module gives us sort and find XE "find"  methods for free.

This use of modules gives us the basic functionality of multiple inheritance but allows us to represent class relationships with a simple tree structure, and so simplifies the language implementation considerably (a similar choice was made by the designers of Java).

Example 24

This example show how ‘tk’ library can be used from ruby.

require 'tk'

root = TkRoot.new { title "Ex1" }

TkLabel.new(root) {

  text  'Hello, World!'

  pack  { padx 15 ; pady 15; side 'left' }

}

Tk.mainloop

25.1.10 Files XE "Files" 
Example 25

The following program opens a file and reads the data from it and prints on the screen. If the specified file is not available it reads from key board.

begin

  file = open("AAA")

rescue

  file = STDIN

end

while data=file.gets

print data

end

25.1.11 Exceptions XE "Exceptions" 
Ruby XE "Ruby"  allow us to  handle exceptions for blocks of code in a compartmentalized way. The block of code marked with begin executes until there is an exception (like try block in C++, Java), which causes control to be transferred to a block of error handling code, which is marked with rescue. If no exception occurs, the rescue code is not used. See the above program the method returns the first line of a text file, or nil if there is an exception:

25.2 Object oriented Programming through Ruby XE "Ruby" 
Ruby XE "Ruby"  is fully object oriented language. Like any OO languages, we can define classes and use them.

Example 26

class Simham

  def speak

      print "Gow Gow"

  end

end

sarada=Simham.new

sarada.speak

Example 27

The following program defines complex class.

class Complex 

@real

@imag

  def Read() 

  @real=gets.chop.to_f

  @imag=gets.chop.to_f

  end

  def Print()

  print @real, "\t", @imag, "\n"

  end

end

sarada=Complex.new

sarada.Read

sarada.Print

Example 28

This example is used to explain the functions initialize (such as constructor), dump, load.

class Klass

  def initialize(str)

    @str = str

  end

  def sayHello

    @str

  end

end

o = Klass.new("hello\n")

data = Marshal.dump(o)

print data

obj = Marshal.load(data)

obj.sayHello 


25.3 Profiling XE "Profiling"  

By loading profile module, we an profile a ruby program. For example, we can run the sorting problem as discussed above. We have asked to load ‘profile’ module to profile this program.

Example 29

require ‘profile’

arr=[1,81,21,22,22,12,13,31]

print "Before Sorting the elements :\t"

arr.each {|i| print i, "\t" }

print "\n"

arr.sort

print "AfterSorting the elements :\t"

arr.each {|i| print i, "\t" }

print "\n"

25.4 Calling Unix System Calls 

Ruby XE "Ruby"  gives freedom to call Unix system calls directly. For example, the following program calls fork() system call which creates new process which behaves similar to this process. Statement after fork() are executed in both the process. Thus, we will see Hello message two times.

Example 30

fork()

print “Hello\n”

25.5 Conclusions

This chapter explains  a new object oriented language namingly RUBY. It explores about Ruby XE "Ruby" ’s object oriented behavior and how it makes programming easy. Also, how system calls can be called from Ruby program is emphasized. In addition, how GUI programming can be done is explained with simple examples.

