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Chapter 1: How Web Works? 

The World Wide Web or Internet is made of millions of computers connected together and communicating with 

each other. The internet uses Hypertext Transfer Protocol (HTTP) which is an application-level protocol for 

distributed, collaborative, hypermedia information systems. This is the foundation for data communication for 

the World Wide Web (i.e. internet) since 1990. HTTP is a generic and stateless protocol which can be used for 

other purposes as well using extensions of its request methods, error codes, and headers. 

14.1. Client-Server Architecture 

The following diagram shows a very basic architecture of a web application and depicts where HTTP sits:  

 

Fig. 1.1 HTTP Request Response Model 

The HTTP protocol is a request/response protocol based on the client/server based architecture where web 

browsers, robots and search engines, etc. act like HTTP clients, and the Web server acts as a server. 

1.1.1. Client 

The HTTP client sends a request to the server in the form of a request method, URI, and protocol version, 

followed by a MIME-like message containing request modifiers, client information, and possible body content 

over a TCP/IP connection. 

1.1.2. Server 

The HTTP server responds with a status line, including the message's protocol version and a success or error 

code, followed by a MIME-like message containing server information, entity meta information, and possible 

entity-body content. 

1.1.3. Request Method  
The request method indicates the method to be performed on the resource identified by the given Request-

URI. The method is case-sensitive and should always be mentioned in uppercase. The following table lists all the 

supported methods in HTTP/1.1. 
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S.N. Method Description 

1 GET The GET method is used to retrieve information from the given server using 

a given URI. Requests using GET should only retrieve data and should have 

no other effect on the data. 

2 HEAD Same as GET, but it transfers the status line and the header section only. 

3 POST A POST request is used to send data to the server, for example, customer 

information, file upload, etc. using HTML forms. 

4 PUT Replaces all the current representations of the target resource with the 

uploaded content. 

5 DELETE Removes all the current representations of the target resource given by URI. 

6 CONNECT Establishes a tunnel to the server identified by a given URI. 

7 OPTIONS Describe the communication options for the target resource. 

8 TRACE Performs a message loop back test along with the path to the target 

resource. 

Table 1.1. Request Methods of HTTP 

14.2. Static Websites 

The websites can be roughly categorized in two basic types. These two types are:  

1.Static Websites  

2.Dynamic Web Forms Applications. 

The static website is a collection of simple HTML webpages hosted on a web server. The static word basically 

represents that the content of such websites will be static and won’t be changing automatically unless they are 

modified through the code. Such websites are usually lightweight and easier to develop but harder to maintain 

if there is a frequent updating required. The static websites don’t require any back-end as such. These websites 

can work even if we have only a web server.  

14.3. Dynamic Web Forms Applications 

The Dynamic Web Forms applications are the other kind of websites. The content of such word is dynamic and 

can be modified without changing the actual code. To write such webpages we need to bind the HTML script 

with some server side script. This server side script is responsible for generating the dynamic content based on 

different cases or data values. The programming capabilities and other support such as Database Access, Email 

configuration, File Handling, etc. are possible in a dynamic website due to the server side scripting language. 

PHP, ASP.NET C#, JSP, Ruby, Python are some of the popular server side scripting languages. 
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Chapter 2: MVC Architecture 

2.1. What is MVC? 

MVC is a (compound) design pattern and was developed in 1979 by Trygve Reenskaug (Smalltalk). True MVC 
was primarily planned for use in N-Tier (non-web) systems and it splits a system into 3 distinct parts, a Model, 
View and Controller. 

 

Fig. 2.1 MVC Architecture 

2.2. Model  

 Contains data for the application (often linked to a database) 

 Contains state of the application (e.g. what orders a customer has) 

 Contains all business logic 

 No knowledge of user interfaces, so it can be reused 
 

2.3. The View  

 Generates the user interface which presents data to the user 
 Passive, i.e. doesn’t do any processing 
 Views work is done once the data is displayed to the user. 
 Many views can access the same model for different reasons  

 
2.4. The Controller 

 Receive events from the outside world (usually through views) 
 Interact with the model  
 Displays the appropriate view to the user  
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Chapter 3: Ruby 

3.1. Introduction to Ruby 
Ruby is a language of careful balance. Its creator, Yukihiro “Matz” Matsumoto, blended parts of his favourite 

languages (Perl, Smalltalk, Eiffel, Ada, and Lisp) to form a new language that balanced functional programming 

with imperative programming. 

 

3.2. Features of Ruby 

 Ruby is an open-source and is freely available on the Web, but it is subject to a license. 

 Ruby is a general-purpose, interpreted programming language. 

 Ruby is a true object-oriented programming language. 

 Ruby is a server-side scripting language similar to Python and PERL. 

 Ruby can be used to write Common Gateway Interface (CGI) scripts. 

 Ruby can be embedded into Hypertext Markup Language (HTML). 

 Ruby has a clean and easy syntax that allows a new developer to learn Ruby very quickly and easily. 

 Ruby has similar syntax to that of many programming languages such as C++ and Perl. 

 Ruby is very much scalable and big programs written in Ruby are easily maintainable. 

 Ruby can be used for developing Internet and intranet applications. 

 Ruby can be installed in Windows and POSIX environments. 

 Ruby support many GUI tools such as Tcl/Tk, GTK, and OpenGL. 

 Ruby can easily be connected to DB2, MySQL, Oracle, and Sybase. 

 Ruby has a rich set of built-in functions, which can be used directly into Ruby scripts. 

3.3. Development Environment 

 Interactive Ruby (IRb) provides a shell for experimentation. Within the IRb shell, you can immediately view 

expression results, line by line. 

 This tool comes along with Ruby installation so you have nothing to do extra to have IRb working. 

 Just type irb at your command prompt and an Interactive Ruby Session will start as given below: 
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$irb 

irb 0.6.1(99/09/16) 

irb(main):001:0> def hello 

irb(main):002:1> out = "Hello World" 

irb(main):003:1> puts out 

irb(main):004:1> end 

nil 

irb(main):005:0> hello 

Hello World 

nil 

irb(main):006:0> 

 

3.4. Ruby Syntax 

3.4.1. Whitespace in Ruby 

Whitespace characters such as spaces and tabs are generally ignored in Ruby code, except when they appear in 

strings. Sometimes, however, they are used to interpret ambiguous statements. 

3.4.2. Line Endings in Ruby 

Ruby interprets semicolons and newline characters as the ending of a statement. However, if Ruby encounters 

operators, such as +, -, or backslash at the end of a line, they indicate the continuation of a statement. 

3.5. Ruby Identifiers 

Identifiers are names of variables, constants, and methods. Ruby identifiers are case sensitive. It means Ram 

and RAM are two different identifiers in Ruby. Ruby identifier names may consist of alphanumeric characters 

and the underscore character ( _ ). 

3.6. Ruby Reserved Words (Keywords) 

BEGIN do Next then 

END else Nil true 

alias elsif Not undef 

and end Or unless 
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begin ensure Redo until 

break false Rescue when 

case for Retry while 

class if return yield 

def in Self __FILE__ 

defined? module super __LINE__ 

 

3.7. Ruby BEGIN & END statements 
3.7.1. Ruby BEGIN Statement 

Declares code to be called before the program is run. 

Syntax: 

BEGIN { 

   code 

} 

3.7.2. Ruby END Statement 

Declares code to be called at the end of the program. 

Syntax: 

END { 

   code 

} 

3.8. Ruby Comments 

A comment hides a line, part of a line, or several lines from the Ruby interpreter. You can use the hash 

character (#) at the beginning of a line: 

# I am a comment. Just ignore me. 

Or, a comment may be on the same line after a statement or expression: 

name = "Harsh" # This is again comment 
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You can comment multiple lines as follows: 

# This is a comment. 

# This is a comment, too. 

# This is a comment, too. 

# I said that already. 

Here is another form. This block comment conceals several lines from the interpreter with =begin/=end: 

=begin 

This is a comment. 

This is a comment, too. 

This is a comment, too. 

I said that already. 

=end 

3.9. Ruby Variables 
3.9.1. Global Variables 

 Global variables begin with $. Uninitialized global variables have the value nil and produce warnings with 

the -w option. 

 Assignment to global variables alters global status. It is not recommended to use global variables. They 

make programs cryptic. 

#!/usr/bin/ruby 

$global_variable = 10 

class Class1 

  def print_global 

     puts "Global variable in Class1 is #$global_variable" 

  end 

end 

class Class2 

  def print_global 

     puts "Global variable in Class2 is #$global_variable" 

  end 

end 

class1obj = Class1.new 

class1obj.print_global 

class2obj = Class2.new 
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3.9.2. Instance Variables 

Instance variables begin with @. Uninitialized instance variables have the value nil and produce warnings with 

the -w option. 

#!/usr/bin/ruby 

class Customer 

   def initialize(id, name, addr) 

      @cust_id=id 

      @cust_name=name 

      @cust_addr=addr 

   end 

   def display_details() 

      puts "Customer id #@cust_id" 

      puts "Customer name #@cust_name" 

      puts "Customer address #@cust_addr" 

    end 

end 

# Create Objects 

cust1=Customer.new("1", "Harry Potter", "Gryfindor Dorms”, “Hogwarts") 

cust2=Customer.new("2", "Sherlock Holmes", "221-B Baker Street”, “London") 

# Call Methods 

cust1.display_details() 

3.9.3. Class Variables 

Class variables begin with @@ and must be initialized before they can be used in method definitions.  

Referencing an uninitialized class variable produces an error. Class variables are shared among descendants of 

the class or module in which the class variables are defined. 

#!/usr/bin/ruby 

class Customer 

   @@no_of_customers=0 

   def initialize(id, name, addr) 

      @cust_id=id 

      @cust_name=name 

      @cust_addr=addr 

      @@no_of_customers += 1 

   end 

   def display_details() 
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      puts "Customer id #@cust_id" 

      puts "Customer name #@cust_name" 

      puts "Customer address #@cust_addr" 

    end 

    def total_no_of_customers() 

       puts "Total number of customers: #@@no_of_customers" 

    end 

end 

# Create Objects  

cust1=Customer.new("1", "Harry Potter", "Gryfindor Dorms”, “Hogwarts") 

cust2=Customer.new("2", "Sherlock Holmes", "221-B Baker Street”, “London") 

# Call Methods 

cust1.total_no_of_customers() 

3.9.4. Local Variables 

Local variables begin with a lowercase letter or _. The scope of a local variable ranges from class, module, def, 

or do to the corresponding end or from a block's opening brace to its close brace {}. 

3.9.5. Pseudo-Variables 

They are special variables that have the appearance of local variables but behave like constants. You can not 

assign any value to these variables. 

 self: The receiver object of the current method. 

 true: Value representing true. 

 false: Value representing false. 

 nil: Value representing undefined. 

 __FILE__: The name of the current source file. 

 __LINE__: The current line number in the source file. 

 

3.10. Ruby Constants 

 Constants begin with an uppercase letter. Constants defined within a class or module can be accessed from 

within that class or module, and those defined outside a class or module can be accessed globally. 

 Constants may not be defined within methods. Referencing an uninitialized constant produces an error. 

Making an assignment to a constant that is already initialized produces a warning. 

 

3.11. Ruby Basic Literals 

The rules Ruby uses for literals are simple and intuitive. This section explains all basic Ruby Literals. 
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3.11.1. Integer Numbers: 

 Ruby supports integer numbers. An integer number can range from -230 to 230-1 or -262 to 262-1. Integers with-

in this range are objects of class Fixnum and integers outside this range are stored in objects of class Bignum. 

 You write integers using an optional leading sign, an optional base indicator (0 for octal, 0x for hex, or 0b for 

binary), followed by a string of digits in the appropriate base. Underscore characters are ignored in the digit 

string. 

 You can also get the integer value corresponding to an ASCII character or escape sequence by preceding it 

with a question mark. 

Example: 

123                  # Fixnum decimal 

1_234                # Fixnum decimal with underline 

-500                 # Negative Fixnum 

0377                 # octal 

0xff                 # hexadecimal 

0b1011               # binary 

?a                   # character code for 'a' 

?\n                  # code for a newline (0x0a) 

12345678901234567890 # Bignum 

3.11.2. Floating Numbers: 

Ruby supports integer numbers. They are also numbers but with decimals. Floating-point numbers are objects of class 

Float and can be any of the following: 

Example: 

123.4                # floating point value 

1.0e6                # scientific notation 

4E20                 # dot not required 

4e+20                # sign before exponential 

3.11.3. String Literals: 

Ruby strings are simply sequences of 8-bit bytes and they are objects of class String. Double-quoted strings allow substitution and 

backslash notation but single-quoted strings don't allow substitution and allow backslash notation only for \\ and \' 

Example: 

#!/usr/bin/ruby -w 
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puts 'escape using "\\"'; 

puts 'That\'s right'; 

This will produce the following result: 

escape using "\" 

That's right 

You can substitute the value of any Ruby expression into a string using the sequence #{ expr }. Here, expr 

could be any ruby expression. 

#!/usr/bin/ruby -w 

puts "Multiplication Value : #{24*60*60}"; 

This will produce the following result: 

Multiplication Value : 86400 

3.12. Backslash Notations: 

Following is the list of Backslash notations supported by Ruby: 

Notation Character represented 

\n Newline (0x0a) 

\r Carriage return (0x0d) 

\f Formfeed (0x0c) 

\b Backspace (0x08) 

\a Bell (0x07) 

\e Escape (0x1b) 

\s Space (0x20) 

\nnn Octal notation (n being 0-7) 

\xnn Hexadecimal notation (n being 0-9, a-f, or A-F) 

\cx, \C-x Control-x 

\M-x Meta-x (c | 0x80) 

\M-\C-x Meta-Control-x 

\x Character x 

For more detail on Ruby Strings, go through Ruby Strings. 

3.13. Ruby Arrays 

Literals of Ruby Array are created by placing a comma-separated series of object references between square 

brackets. A trailing comma is ignored. 

 

https://www.tutorialspoint.com/ruby/ruby_strings.htm
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Example: 

#!/usr/bin/ruby 

ary = [  "fred", 10, 3.14, "This is a string", "last element", ] 

ary.each do |i| 

   puts i 

end 

This will produce the following result: 

fred 

10 

3.14 

This is a string 

last element 

For more detail on Ruby Arrays, go through Ruby Arrays. 

3.14. Ruby Hashes 

A literal Ruby Hash is created by placing a list of key/value pairs between braces, with either a comma or the 

sequence => between the key and the value. A trailing comma is ignored. 

Example 

#!/usr/bin/ruby 

hsh = colors = { "red" => 0xf00, "green" => 0x0f0, "blue" => 0x00f } 

hsh.each do |key, value| 

   print key, " is ", value, "\n" 

end 

This will produce the following result: 

green is 240 

red is 3840 

blue is 15 

For more detail on Ruby Hashes, go through Ruby Hashes. 

 

 

https://www.tutorialspoint.com/ruby/ruby_arrays.htm
https://www.tutorialspoint.com/ruby/ruby_hashes.htm
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3.15. Ruby Ranges 

 A Range represents an interval.a set of values with a start and an end. Ranges may be constructed using the 

s..e and s...e literals, or with Range.new. 

 Ranges constructed using .. run from the start to the end inclusively. Those created using ... exclude the end 

value. When used as an iterator, ranges return each value in the sequence. 

 A range (1..5) means it includes 1, 2, 3, 4, 5 values and a range (1...5) means it includes 1, 2, 3, 4 values. 

Example: 

#!/usr/bin/ruby 

(10..15).each do |n|  

   print n, ' '  

end 

This will produce the following result: 

10 11 12 13 14 15 

3.16. Operators in Ruby 

3.16.1. Ruby Arithmetic Operators 

Assume variable a holds 10 and variable b holds 20, then: 

Operator Description Example 

+ Addition - Adds values on either side of the 
operator 

a + b will give 30 

- Subtraction - Subtracts right hand operand 
from left hand operand 

a - b will give -10 

* Multiplication - Multiplies values on either 
side of the operator 

a * b will give 200 

/ Division - Divides left hand operand by right 
hand operand 

b / a will give 2 

% Modulus - Divides left hand operand by right 
hand operand and returns remainder 

b % a will give 0 

** Exponent - Performs exponential (power) 
calculation on operators 

a**b will give 10 to the power 20 

3.16.2. Ruby Comparison Operators 

Assume variable a holds 10 and variable b holds 20, then: 

Operator Description Example 

== Checks if the value of two operands are 
equal or not, if yes then condition becomes 
true. 

(a == b) is not true.  
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!= Checks if the value of two operands are 
equal or not, if values are not equal then 
condition becomes true. 

(a != b) is true.  

> Checks if the value of left operand is greater 
than the value of right operand, if yes then 
condition becomes true. 

(a > b) is not true.  

< Checks if the value of left operand is less 
than the value of right operand, if yes then 
condition becomes true. 

(a < b) is true.  

>= Checks if the value of left operand is greater 
than or equal to the value of right operand, 
if yes then condition becomes true. 

(a >= b) is not true.  

<= Checks if the value of left operand is less 
than or equal to the value of right operand, 
if yes then condition becomes true. 

(a <= b) is true.  

<=> Combined comparison operator. Returns 0 if 
first operand equals second, 1 if first 
operand is greater than the second and -1 if 
first operand is less than the second. 

(a <=> b) returns -1.  

=== Used to test equality within a when clause 
of a case statement. 

(1...10) === 5 returns true.  

.eql? True if the receiver and argument have both 
the same type and equal values. 

1 == 1.0 returns true, but 1.eql?(1.0) is 
false. 

equal? True if the receiver and argument have the 
same object id. 

if aObj is duplicate of bObj then aObj == 
bObj is true, a.equal?bObj is false but 
a.equal?aObj is true. 

 

3.16.3. Ruby Assignment Operators 

Assume variable a holds 10 and variable b holds 20, then: 

Operator Description Example 

= Simple assignment operator, Assigns 
values from right side operands to left 
side operand 

c = a + b will assigne value of a + b into c 

+= Add AND assignment operator, It adds 
right operand to the left operand and 
assign the result to left operand 

c += a is equivalent to c = c + a 

-= Subtract AND assignment operator, It 
subtracts right operand from the left 
operand and assign the result to left 
operand 

c -= a is equivalent to c = c - a 

*= Multiply AND assignment operator, It 
multiplies right operand with the left 
operand and assign the result to left 
operand 

c *= a is equivalent to c = c * a 

/= Divide AND assignment operator, It 
divides left operand with the right 
operand and assign the result to left 
operand 

c /= a is equivalent to c = c / a 
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%= Modulus AND assignment operator, It 
takes modulus using two operands and 
assign the result to left operand 

c %= a is equivalent to c = c % a 

**= Exponent AND assignment operator, 
Performs exponential (power) 
calculation on operators and assign 
value to the left operand 

c **= a is equivalent to c = c ** a 

3.16.4. Ruby Parallel Assignment 

Ruby also supports the parallel assignment of variables. This enables multiple variables to be initialized with a 

single line of Ruby code. For example: 

a = 10 

b = 20 

c = 30 

may be more quickly declared using parallel assignment: 

a, b, c = 10, 20, 30 

Parallel assignment is also useful for swapping the values held in two variables: 

a, b = b, c 

3.16.5. Ruby Bitwise Operators 

Bitwise operator works on bits and perform bit by bit operation. 

Assume if a = 60; and b = 13; now in binary format they will be as follows: 

a = 0011 1100 

b = 0000 1101 

----------------- 

a&b = 0000 1100 

a|b = 0011 1101 

a^b = 0011 0001 

~a  = 1100 0011 

There are following Bitwise operators supported by Ruby language 

Operator Description Example 

& Binary AND Operator copies a bit to the 
result if it exists in both operands.  

(a & b) will give 12, which is 0000 1100 

| Binary OR Operator copies a bit if it exists in 
either operand.  

(a | b) will give 61, which is 0011 1101 



19 | P a g e  
 

^ Binary XOR Operator copies the bit if it is set 
in one operand but not both.  

(a ^ b) will give 49, which is 0011 0001 

~ Binary Ones Complement Operator is unary 
and has the effect of 'flipping' bits.  

(~a ) will give -61, which is 1100 0011 in 2's 
complement form due to a signed binary 
number. 

<< Binary Left Shift Operator. The left operands 
value is moved left by the number of bits 
specified by the right operand.  

a << 2 will give 240, which is 1111 0000 

>> Binary Right Shift Operator. The left 
operands value is moved right by the 
number of bits specified by the right 
operand.  

a >> 2 will give 15, which is 0000 1111 

3.16.6. Ruby Logical Operators 

There are following logical operators supported by Ruby language 

Assume variable a holds 10 and variable b holds 20, then: 

Operator Description Example 

and Called Logical AND operator. If both the 
operands are true, then the condition 
becomes true. 

(a and b) is true. 

or Called Logical OR Operator. If any of the two 
operands are non zero, then the condition 
becomes true. 

(a or b) is true. 

&& Called Logical AND operator. If both the 
operands are non zero, then the condition 
becomes true. 

(a && b) is true.  

|| Called Logical OR Operator. If any of the two 
operands are non zero, then the condition 
becomes true. 

(a || b) is true. 

! Called Logical NOT Operator. Use to 
reverses the logical state of its operand. If a 
condition is true, then Logical NOT operator 
will make false. 

!(a && b) is false.  

not Called Logical NOT Operator. Use to 
reverses the logical state of its operand. If a 
condition is true, then Logical NOT operator 
will make false. 

not(a && b) is false.  

3.16.7. Ruby Ternary Operators 

There is one more operator called Ternary Operator. This first evaluates an expression for a true or false 

value and then execute one of the two given statements depending upon the result of the evaluation. The 

conditional operator has this syntax: 

Operator Description Example 

? : Conditional Expression If Condition is true ? Then value X : Otherwise 
value Y 
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3.16.8. Ruby Range Operators 

Sequence ranges in Ruby are used to create a range of successive values - consisting of a start value, an end 

value and a range of values in between. 

In Ruby, these sequences are created using the ".." and "..." range operators. The two-dot form creates an 

inclusive range, while the three-dot form creates a range that excludes the specified high value. 

Operator Description Example 

.. Creates a range from start point to end 
point inclusive 

1..10 Creates a range from 1 to 10 inclusive 

... Creates a range from start point to end 
point exclusive 

1...10 Creates a range from 1 to 9 

3.16.9. Ruby Defined? Operators 

defined? is a special operator that takes the form of a method call to determine whether or not the passed 

expression is defined. It returns a description string of the expression, or nil if the expression isn't defined. 

There are various usage of defined? operator: 

Usage 1 

defined? variable # True if variable is initialized 

For Example: 

foo = 42 

defined? foo    # => "local-variable" 

defined? $_     # => "global-variable" 

defined? bar    # => nil (undefined) 

Usage 2 

defined? method_call # True if a method is defined 

For Example: 

defined? puts        # => "method" 

defined? puts(bar)   # => nil (bar is not defined here) 

defined? unpack      # => nil (not defined here) 

Usage 3 

# True if a method exists that can be called with super user 

defined? super 
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For Example: 

defined? super     # => "super" (if it can be called) 

defined? super     # => nil (if it cannot be) 

Usage 4 

defined? yield   # True if a code block has been passed 

For Example: 

defined? yield    # => "yield" (if there is a block passed) 

defined? yield    # => nil (if there is no block) 

3.16.10. Ruby dot “.” and colon “::” operators 

You call a module method by preceding its name with the module's name and a period, and you reference 

a constant using the module name and two colons. 

The :: is a unary operator that allows: constants, instance methods and class methods defined within a 

class or module, to be accessed from anywhere outside the class or module. 

Remember: in Ruby, classes and methods may be considered constants too. 

You need just to prefix the :: Const_name with an expression that returns the appropriate class or module 

object. 

If no prefix expression is used, the main Object class is used by default. 

Here are two examples: 

MR_COUNT = 0        # constant defined on main Object class 

module Foo 

  MR_COUNT = 0 

  ::MR_COUNT = 1    # set global count to 1 

  MR_COUNT = 2      # set local count to 2 

end 

puts MR_COUNT       # this is the global constant 

puts Foo::MR_COUNT  # this is the local "Foo" constant 

Second Example: 

CONST = ' out there' 

class Inside_one 

   CONST = proc {' in there'} 

   def where_is_my_CONST 

      ::CONST + ' inside one' 
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   end 

end 

class Inside_two 

   CONST = ' inside two' 

   def where_is_my_CONST 

      CONST 

   end 

end 

puts Inside_one.new.where_is_my_CONST 

puts Inside_two.new.where_is_my_CONST 

puts Object::CONST + Inside_two::CONST 

puts Inside_two::CONST + CONST 

puts Inside_one::CONST 

puts Inside_one::CONST.call + Inside_two::CONST 

3.16.11. Ruby Operators Precedence 

The following table lists all operators from highest precedence to lowest. 

Method Operator Description 

Yes :: Constant resolution operator 

Yes [ ] [ ]= Element reference, element set 

Yes ** Exponentiation (raise to the power) 

Yes ! ~ + - Not, complement, unary plus and minus (method names for 
the last two are +@ and -@) 

Yes * / % Multiply, divide, and modulo 

Yes + - Addition and subtraction 

Yes >> << Right and left bitwise shift 

Yes & Bitwise 'AND' 

Yes ^ | Bitwise exclusive `OR' and regular `OR' 

Yes <= < > >= Comparison operators 

Yes <=> == === != =~ !~ Equality and pattern match operators (!= and !~ may not be 
defined as methods) 

 && Logical 'AND' 

 || Logical 'OR' 

 .. ... Range (inclusive and exclusive) 

 ? : Ternary if-then-else 

 = %= { /= -= += |= &= >>= <<= 
*= &&= ||= **= 

Assignment 

 defined? Check if specified symbol defined 

 not Logical negation 

 or and Logical composition 

NOTE: Operators with a Yes in the method column are actually methods, and as such may be overridden. 
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3.17. Ruby Control Statements 

3.17.1. if..else Statement 

Syntax: 

if conditional [then] 

   code... 

[elsif conditional [then] 

   code...]... 

[else 

   code...] 

end 

3.17.2. unless statement 

Syntax: 

unless conditional [then] 

   code 

[else 

   code ] 

end 

3.17.3. case statement 

Syntax: 

case expression 

[when expression [, expression ...] [then] 

   code ]... 

[else 

   code ] 

end 

3.18. Ruby Loops 

3.18.1. while statement 

Syntax: 

while conditional [do] 

   code 

end 
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3.18.2. until statement 

until conditional [do] 

   code 

end 

Executes code while conditional is false. An until statement's conditional is separated from code by the 

reserved word do, a newline, or a semicolon. 

3.18.3. for statement 

Syntax: 

for variable [, variable ...] in expression [do] 

   code 

end 

Executes code once for each element in expression. 

3.18.4. break statement 

break 

Terminates the most internal loop. Terminates a method with an associated block if called within the block 

(with the method returning nil). 

3.18.5. next statement 

Syntax: 

next 

Jumps to next iteration of the most internal loop. Terminates execution of a block if called within a block 

(with yield or call returning nil). 

Example: 

#!/usr/bin/ruby 

for i in 0..5 

   if i < 2 then 

      next 

   end 

   puts "Value of local variable is #{i}" 

end 
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3.18.6. retry statement 

retry 

If retry appears in rescue clause of begin expression, restart from the beginning of the    begin body. 

begin 

   do_something # exception raised 

rescue 

   # handles error 

   retry  # restart from beginning 

end 

If retry appears in the iterator, the block, or the body of the for expression, restarts the invocation of the 

iterator call. Arguments to the iterator is re-evaluated. 

for i in 1..5 

   retry if some_condition # restart from i == 1 

end 

Example: 

#!/usr/bin/ruby 

 

for i in 1..5 

   retry if  i > 2 

   puts "Value of local variable is #{i}" 

end 

This will produce the following result and will go in an infinite loop: 

Value of local variable is 1 

Value of local variable is 2 

Value of local variable is 1 

Value of local variable is 2 

Value of local variable is 1 

Value of local variable is 2 

............................ 
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Chapter 4: Rails Introduction 

4.1. Introduction to Rails 

Rails is a web application development framework written in the Ruby language. It is designed to make 

programming web applications easier by making assumptions about what every developer needs to get 

started. It allows you to write less code while accomplishing more than many other languages and 

frameworks. 

4.2. Rails Philosophy 

The Rails philosophy includes two major guiding principles: 

Don't Repeat Yourself: DRY is a principle of software development which states that "Every piece of 

knowledge must have a single, unambiguous, authoritative representation within a system." By not writing 

the same information over and over again, our code is more maintainable, more extensible, and less buggy. 

 

Convention Over Configuration: Rails has opinions about the best way to do many things in a web 

application, and defaults to this set of conventions, rather than require that you specify every minutiae 

through endless configuration files. 

4.3. MVC in Rails 

Fig. 4.1. MVC in Rails 

Rails follows MVC architecture as its coding paradigm. Typically when a user requests a URL of a rails 

website following actions takes place: 

1. User requests Brower 

2. Browser sends the request to Rails Router for Mapping of requested address 

3. Rails Router finds the requested route and send request to controller 

4. Controller if needed requests Model for data 
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5. Model responds with Adequate Data 

6. Controller processes the data and prepares it for display in view 

7. View then generates HTML page readable to the browser and sends it to controller 

8. Controller sends the HTML page to browser  

9. Browsers displays the Webpage to user 

 

Chapter 5: Rails Environment Setup (Offline & Online) 

5.1. Setting up rails on Windows 

These instructions should work for all versions of Windows from XP to Windows 8. 

You may need to login as Administrator, or give the Administrator password when installing some 

programs, depending on your Windows version and user settings. 

Step 1: Run RailsInstaller 

RailsInstaller includes Rails, Ruby, Git and SQLite. 

 Go to http://railsinstaller.org/, scroll to the 'Downloads' section, and download the RailsInstaller 

for Windows/Ruby. 

 Click on the downloaded file to run the install wizard. Click Next at each step to accept the defaults. 

 Be sure to check the boxes for Install git (recommended) and Add executables for Ruby, 

DevKit Git (if checked above) to the PATH 

 

Rails will be installed in C:\RailsInstaller and the directory for your Rails projects will be C:\Sites 

http://railsinstaller.org/
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Step 2: Configure your git and ssh environment 

 At the end of the installer there will be a checkbox asking 'Configure git and ssh when installation 

has completed'. Leave this box checked. It will open a terminal window that you need to type into. 

 When it asks Please enter your name, for example mine is: Harshal S. Khairnar 

 Type your actual full name into the console and press [enter] 

 When it asks Please enter your email address 

 Type your actual email address into the console and press [enter] 

 Use the same email address for heroku, git, github, and ssh. 

 After this step you will have some git config settings and you will also have an ssh key. 

Here is a summary of your settings after this process: 

 

Close the command prompt window. 

Step 3: Update Git 

 The version of Git that comes with RailsInstaller is old, so we will be updating that next. 

 Go to http://git-scm.com and download the installer. You want version 1.9.5 or newer. 

 Run the installer, and it will ask you where you want to install it. Change it FROM C:\Program 

Files\Git TO, C:\RailsInstaller\Git like the picture below. 

 It will warn you that the directory already exists. Click yes to install to that folder anyway. 

 Keep going using the default selections and you'll have the latest version of Git installed! 

Step 4: Open a Terminal 

 Much of using Rails is typing commands and hitting [enter]. Your experience using Rails on 

Windows greatly depends on your making friends with the terminal window. Normally you will 

work in a terminal window and keep it open along with your browser. 

 The Terminal is also called the Command Prompt, Command Line, DOS Prompt, or DOS Window. 

 RailsInstaller made a special Terminal for you to use when you're working on Ruby, Rails, or Git. 

http://git-scm.com/
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 To open the special Terminal, search for Command Prompt with Ruby and Rails. 

Windows 7 

Windows 8 

You should do all your Rails work in this RailsInstaller DOS window. 

Step 5: Update Rails 

Currently, RailsInstaller installs Rails 4.1.x, but we want the latest. Upgrading Rails is pretty easy: 

Type this in the terminal: 

gem install rails --no-document 

...and you're done. New Rails! Woo. 

Step 6: Sanity Check 

Type this in the terminal: 

ruby -v 

Approximate expected result: 

ruby 2.2.4 
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The greyed-out text may differ and is not important. 

Type this in the terminal: 

rails -v 

Approximate expected result: 

rails 5.0x 

The greyed-out text may differ and is not important. 

Type this in the terminal: 

git --version 

Approximate expected result: 

git version 2.9.2.windows.1 

The greyed-out text may differ and is not important. 

5.2. Setting up online rails environment on Cloud 9 

Step-1 Create new workspace after signing in to c9.io 

Step-2 Name your workspace and select Ruby on Rails as a type of application. You can also select 

terminal if you wish to create app on your own. 

Step-3 Running an Sample App 

Rails new command – creates a new rails app along with rails file structure. 

 

ls command – Lists the created file structure. 
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rails s or rails server : To start a rails server we have to use rails s or rails server command. 

On Cloud9 we need additional parameters to start a server. Use the following command on Cloud9: 

rails s –b$IP –p$PORT 

Click on ‘Run Project’ for C9.IO 

  

Yay! Your App created and Running 

Clearing the Terminal 

If you ever want to clear the terminal of all its cluttered output 

Type this in the terminal: 

cls 

Command History 

The terminal window stores a "command history." To view and re-run previous commands, use the <up 

arrow> and <down arrow> keys. You can also edit a previous command and run it -- this is handy for long 

commands, or fixing mistakes, or for cycles (series of commands) that you repeat. 

Copy and Paste 

It's usually better to type commands in yourself. It takes a little longer but you learn more. 

But if you must... in these instructions, where it says: "Type this in the terminal:", you can usually copy the 

command from this page, and right click in the menu bar or terminal window, then click on "Paste", then 

hit the [enter] key. 
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Chapter 6: Rails Directory Structure 

When you use the Rails helper script to create your application, it creates the entire directory structure for 

the application. Rails knows where to find things it needs within this structure, so you don't have to provide 

any input. 

Here is a top-level view of a directory tree created by the helper script at the time of application creation. 

Except for minor changes between releases, every Rails project will have the same structure, with the same 

naming conventions. This consistency gives you a tremendous advantage; you can quickly move between 

Rails projects without relearning the project's organization. 

To understand this directory structure, let's use the demo application created in the Installation chapter. It 

can be created using a simple helper command rails demo. 

Now, go into the demo application root directory as follows − 

tp> cd demo 

demo> dir 

 

You will find a directory structure in Windows as follows – 

Now let's explain the purpose of each directory 

app − It organizes your application components. It's got subdirectories that hold the view (views and 

helpers), controller (controllers), and the backend business logic (models). 

app/controllers − The controllers subdirectory is where Rails looks to find the controller classes. A 

controller handles a web request from the user. 

app/helpers − The helpers subdirectory holds any helper classes used to assist the model, view, and 

controller classes. This helps to keep the model, view, and controller code small, focused, and uncluttered. 
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app/models − The models subdirectory holds the classes that model and wrap the data stored in our 

application's database. In most frameworks, this part of the application can grow pretty messy, tedious, 

verbose, and error-prone. Rails makes it dead simple! 

app/view − The views subdirectory holds the display templates to fill in with data from our application, 

convert to HTML, and return to the user's browser. 

app/view/layouts − Holds the template files for layouts to be used with views. This models the common 

header/footer method of wrapping views. In your views, define a layout using the <tt>layout:default</tt> 

and create a file named default.html.erb. Inside default.html.erb, call <% yield %> to render the view using 

this layout. 

components − This directory holds components, tiny self-contained applications that bundle model, view, 

and controller. 

config − This directory contains the small amount of configuration code that your application will need, 

including your database configuration (in database.yml), your Rails environment structure 

(environment.rb), and routing of incoming web requests (routes.rb). You can also tailor the behavior of 

the three Rails environments for test, development, and deployment with files found in the environments 

directory. 

db − Usually, your Rails application will have model objects that access relational database tables. You can 

manage the relational database with scripts you create and place in this directory. 

doc − Ruby has a framework, called RubyDoc, that can automatically generate documentation for code you 

create. You can assist RubyDoc with comments in your code. This directory holds all the RubyDoc-

generated Rails and application documentation. 

lib − You'll put libraries here, unless they explicitly belong elsewhere (such as vendor libraries). 

log − Error logs go here. Rails creates scripts that help you manage various error logs. You'll find separate 

logs for the server (server.log) and each Rails environment (development.log, test.log, and production.log). 

public − Like the public directory for a web server, this directory has web files that don't change, such as 

JavaScript files (public/javascripts), graphics (public/images), stylesheets (public/stylesheets), and HTML 

files (public). 

script − This directory holds scripts to launch and manage the various tools that you'll use with Rails. For 

example, there are scripts to generate code (generate) and launch the web server (server). 

test − The tests you write and those that Rails creates for you, all goes here. You'll see a subdirectory for 

mocks (mocks), unit tests (unit), fixtures (fixtures), and functional tests (functional). 

tmp − Rails uses this directory to hold temporary files for intermediate processing. 

vendor − Libraries provided by third-party vendors (such as security libraries or database utilities beyond 

the basic Rails distribution) go here. 

Apart from these directories, there will be two files available in demo directory. 

README − This file contains a basic detail about Rail Application and description of the directory structure 

explained above. 

Rakefile − This file is similar to Unix Makefile, which helps with building, packaging and testing the Rails 

code. This will be used by rake utility supplied along with the Ruby installation. 
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Chapter 7: Rails Model View Controllers 

7.1. Rails Controller 

 The Rails controller is the logical center of your application. It coordinates the interaction between the 

user, the views, and the model. The controller is also a home to a number of important ancillary services. 

 It is responsible for routing external requests to internal actions. It handles people-friendly URLs 

extremely well. 

 It manages caching, which can give applications orders-of-magnitude performance boosts. 

 It manages helper modules, which extend the capabilities of the view templates without bulking up their 

code. 

 It manages sessions, giving users the impression of an ongoing interaction with our applications. 

The process for creating a controller is very easy, and it's similar to the process we've already used for 

creating a model. We will create just one controller here − 

library\> rails generate controller Book 

Notice that you are capitalizing Book and using the singular form. This is a Rails paradigm that you should 

follow each time you create a controller. 

This command accomplishes several tasks, of which the following are relevant here − 

It creates a file called app/controllers/book_controller.rb 

If you look at book_controller.rb, you will find it as follows − 

class BookController < ApplicationController 

end 

Controller classes inherit from ApplicationController, which is the other file in the controllers folder: 

application.rb. 

The ApplicationController contains code that can be run in all your controllers and it inherits from Rails 

ActionController::Base class. 

You don't need to worry with the ApplicationController as of yet, so let's just define a few method stubs in 

book_controller.rb. Based on your requirement, you could define any number of functions in this file. 

Modify the file to look like the following and save your changes. Note that it is upto you what name you 

want to give to these methods, but better to give relevant names. 

class BookController < ApplicationController 

   def list 

   end 

   def show 

   end 

   def new 

   end 

   def create 

   end 
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   def edit 

   end 

   def update 

   end 

   def delete 

   end 

end 

Now let us implement all the methods one by one. 

7.1.1. Implementing the list Method 

The list method gives you a list of all the books in the database. This functionality will be achieved by the 

following lines of code. Edit the following lines in book_controller.rb file. 

def list 

   @books = Book.all 

end 

The @books = Book.all line in the list method tells Rails to search the books table and store each row it 

finds in the @books instance object. 

7.1.2. Implementing the show Method 

The show method displays only further details on a single book. This functionality will be achieved by the 

following lines of code. 

def show 

   @book = Book.find(params[:id]) 

end 

The show method's @book = Book.find(params[:id]) line tells Rails to find only the book that has the id 

defined in params[:id]. 

The params object is a container that enables you to pass values between method calls. For example, when 

you're on the page called by the list method, you can click a link for a specific book, and it passes the id of 

that book via the params object so that show can find the specific book. 

7.1.3. Implementing the new Method 

The new method lets Rails know that you will create a new object. So just add the following code in this 

method. 

def new 

   @book = Book.new 

   @subjects = Subject.all 

end 

The above method will be called when you will display a page to the user to take user input. Here second 

line grabs all the subjects from the database and puts them in an array called @subjects. 
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7.1.4. Implementing the create Method 

Once you take user input using HTML form, it is time to create a record into the database. To achieve this, 

edit the create method in the book_controller.rb to match the following − 

def create 

   @book = Book.new(book_params) 

   if @book.save 

      redirect_to :action => 'list' 

   else 

      @subjects = Subject.all 

      render :action => 'new' 

   end 

end 

def book_params 

   params.require(:books).permit(:title, :price, :subject_id, :description) 

end 

The first line creates a new instance variable called @book that holds a Book object built from the data, the 

user submitted. The book_params method is used to collect all the fields from object :books. The data was 

passed from the new method to create using the params object. 

The next line is a conditional statement that redirects the user to the list method if the object saves 

correctly to the database. If it doesn't save, the user is sent back to the new method. The redirect_to 

method is similar to performing a meta refresh on a web page: it automatically forwards you to your 

destination without any user interaction. 

Then @subjects = Subject.all is required in case it does not save data successfully and it becomes similar 

case as with new option. 

7.1.5. Implementing the edit Method 

The edit method looks nearly identical to the show method. Both methods are used to retrieve a single 

object based on its id and display it on a page. The only difference is that the show method is not editable. 

def edit 

   @book = Book.find(params[:id]) 

   @subjects = Subject.all 

end 

This method will be called to display data on the screen to be modified by the user. The second line grabs 

all the subjects from the database and puts them in an array called @subjects. 

Implementing the update Method 

This method will be called after the edit method, when the user modifies a data and wants to update the 

changes into the database. The update method is similar to the create method and will be used to update 

existing books in the database. 

def update 
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   @book = Book.find(params[:id]) 

   if @book.update_attributes(book_param) 

      redirect_to :action => 'show', :id => @book 

   else 

      @subjects = Subject.all 

      render :action => 'edit' 

   end  

end 

def book_param 

   params.require(:book).permit(:title, :price, :subject_id, :description) 

end 

The update_attributes method is similar to the save method used by create but instead of creating a new 

row in the database, it overwrites the attributes of the existing row. 

Then @subjects = Subject.all line is required in case it does not save the data successfully, then it becomes 

similar to edit option. 

7.1.6. Implementing the delete Method 

If you want to delete a record from the database then you will use this method. Implement this method as 

follows. 

def delete 

   Book.find(params[:id]).destroy 

   redirect_to :action => 'list' 

end 

The first line finds the classified based on the parameter passed via the params object and then deletes it 

using the destroy method. The second line redirects the user to the list method using a redirect_to call. 

Additional Methods to Display Subjects 

Assume you want to give a facility to your users to browse all the books based on a given subject. So, you 

can create a method inside book_controller.rb to display all the subjects. Assume the method name is 

show_subjects − 

def show_subjects 

   @subject = Subject.find(params[:id]) 

end 

Finally your book_controller.rb file will look as follows − 

class BooksController < ApplicationController 

def list 

      @books = Book.all 

   end 
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   def show 

      @book = Book.find(params[:id]) 

   end 

   def new 

      @book = Book.new 

      @subjects = Subject.all 

   end 

   def book_params 

      params.require(:books).permit(:title, :price, :subject_id, :description) 

   end 

   def create 

      @book = Book.new(book_params) 

      if @book.save 

         redirect_to :action => 'list' 

      else 

         @subjects = Subject.all 

         render :action => 'new' 

      end 

   end 

   def edit 

      @book = Book.find(params[:id]) 

      @subjects = Subject.all 

   end 

   def book_param 

      params.require(:book).permit(:title, :price, :subject_id, :description) 

   end 

   def update 

      @book = Book.find(params[:id]) 

      if @book.update_attributes(book_param) 

         redirect_to :action => 'show', :id => @book 

      else 

         @subjects = Subject.all 

         render :action => 'edit' 

      end 

   end 

   def delete 

      Book.find(params[:id]).destroy 

      redirect_to :action => 'list' 

   end    

   def show_subjects 

      @subject = Subject.find(params[:id]) 

   end 
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end 

Now save your controller file. 

7.2. Rails ActiveRecords 

Rails Active Record is the Object/Relational Mapping (ORM) layer supplied with Rails. It closely follows the 

standard ORM model, which is as follows − 

 tables map to classes, 

 rows map to objects and 

 columns map to object attributes. 

 Rails Active Records provide an interface and binding between the tables in a relational database 

and the Ruby program code that manipulates database records. Ruby method names are 

automatically generated from the field names of database tables. 

 Each Active Record object has CRUD (Create, Read, Update, and Delete) methods for database 

access. This strategy allows simple designs and straight forward mappings between database tables 

and application objects. 

7.2.1. Translating a Domain Model into SQL 

 Translating a domain model into SQL is generally straight forward, as long as you remember that 

you have to write Rails-friendly SQL. In practical terms, you have to follow certain rules − 

 Each entity (such as book) gets a table in the database named after it, but in the plural (books). 

 Each such entity-matching table has a field called id, which contains a unique integer for each 

record inserted into the table. 

 Given entity x and entity y, if entity y belongs to entity x, then table y has a field called x_id. 

 The bulk of the fields in any table store the values for that entity's simple properties (anything 

that's a number or a string). 

7.2.2. Creating Active Record Files (Models) 

To create the Active Record files for our entities for library application, introduced in the previous chapter, 

issue the following command from the top level of the application directory. 

library\> rails script/generate model Book 

library\> rails script/generate model Subject 

Above rails generate model book commands generates the auto code as below − 

 

You're telling the generator to create models called Book and Subject to store instances of books and 

subjects. Notice that you are capitalizing Book and Subject and using the singular form. This is a Rails 

paradigm that you should follow each time you create a model. 

When you use the generate tool, Rails creates the actual model file that holds all the methods unique to 

the model and the business rules you define, a unit test file for performing test-driven development, a 
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sample data file (called fixtures) to use with the unit tests, and a Rails migration that makes creating 

database tables and columns easy. 

Apart from creating many other files and directories, this will create files named book.rb and subject.rb 

containing a skeleton definition in the app/models directory. 

Content available in book.rb − 

class Book < ActiveRecord::Base 

end 

Content available in subject.rb − 

class Subject < ActiveRecord::Base 

end 

7.2.3. Creating Associations between Models 

When you have more than one model in your rails application, you would need to create connection 

between those models. You can do this via associations. Active Record supports three types of associations 

− 

one-to-one − A one-to-one relationship exists when one item has exactly one of another item. For 

example, a person has exactly one birthday or a dog has exactly one owner. 

one-to-many − A one-to-many relationship exists when a single object can be a member of many other 

objects. For instance, one subject can have many books. 

many-to-many − A many-to-many relationship exists when the first object is related to one or more of a 

second object, and the second object is related to one or many of the first object. 

You indicate these associations by adding declarations to your models: has_one, has_many, belongs_to, 

and has_and_belongs_to_many. 

Now, you need to tell Rails what relationships you want to establish within the library data system. To do 

so, modify book.rb and subject.rb to look like this − 

class Book < ActiveRecord::Base 

   belongs_to :subject 

end 

We have used a singular subject in the above example, because one Book can belong to a single Subject. 

class Subject < ActiveRecord::Base 

   has_many :books 

end 

We have used plural books here, because one subject can have multiple books. 

 

 

7.2.4. Implementing Validations on Models 
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The implementation of validations is done in a Rails model. The data you are entering into the database is 

defined in the actual Rails model, so it only makes sense to define what valid data entails in the same 

location. 

The validations are − 

The value of title field should not be NULL. 

The value of price field should be numeric. 

Open book.rb in the app\model subdiractory and put the following validations − 

class Book < ActiveRecord::Base 

   belongs_to :subject 

   validates_presence_of :title 

   validates_numericality_of :price, :message=>"Error Message" 

end 

validates_presence_of − protects "NOT NULL" fields against missing user input. 

validates_numericality_of − prevents the user, entering non numeric data. 

Besides the validations mentioned above, there are other common validations. 

7.3. Views 

A Rails View is an ERb program that shares data with controllers through mutually accessible variables. 

If you look in the app/views directory of the library application, you will see one subdirectory for each of 

the controllers, we have created: book. Each of these subdirectories was created automatically when the 

same-named controller was created with the generate script. 

Rails let's you know that you need to create the view file for each new method. Each method you define in 

the controller needs to have a corresponding erb file, with the same name as the method, to display the 

data that the method is collecting. 

So let's create view files for all the methods we have defined in the book_controller.rb. While executing 

these views, simultaneously check these actions are applicable into the database or not. 

7.3.1. Creating View File for list Method 

Create a file called list.html.erb using your favourite text editor and save it to app/views/book. After 

creating and saving the file, refresh your web browser. You should see a blank page; if you don't, check the 

spelling of your file and make sure that it is exactly the same as your controller's method. 

Now, display the actual content. Let us put the following code into list.html.erb. 

<% if @books.blank? %> 

<p>There are not any books currently in the system.</p> 

<% else %> 

<p>These are the current books in our system</p> 

<ul id = "books"> 

   <% @books.each do |c| %> 
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   <li><%= link_to c.title, {:action => 'show', :id => c.id} -%></li> 

   <% end %> 

</ul> 

<% end %> 

<p><%= link_to "Add new Book", {:action => 'new' }%></p> 

The code to be executed is to check whether the @books array has any objects in it. The .blank? method 

returns true if the array is empty, and false if it contains any objects. This @books object was created in 

controller inside the list method. 

The code between the <%= %> tags is a link_to method call. The first parameter of link_to is the text to be 

displayed between the <a> tags. The second parameter is what action is called when the link is clicked. In 

this case, it is the show method. The final parameter is the id of the book that is passed via the params 

object. 

Now, try refreshing your browser and you should get the following screen because we don't have any book 

in our library. 

7.3.2. Creating View File for new Method 

Till now, we don't have any book in our library. We have to create few books in the system. So, let us 

design a view corresponding to the new method defined in the book_controller.rb. 

Create a file called new.html.erb using your favorite text editor and save it to app/views/book. Add the 

following code to the new.html.erb file. 

<h1>Add new book</h1> 

<%= form_tag :action => 'create' do %> 

<p><label for = "book_title">Title</label>: 

<%= text_field 'books', 'title' %></p> 

<p><label for = "book_price">Price</label>: 

<%= text_field 'books', 'price' %></p> 

<p><label for = "book_subject_id">Subject</label>: 

<%= collection_select(:books, :subject_id, @subjects, :id, :name, prompt: true) %></p> 

<p><label for = "book_description">Description</label><br/> 

<%= text_area 'books', 'description' %></p> 

<%= submit_tag "Create" %> 

<% end -%> 

<%= link_to 'Back', {:action => 'list'} %> 

Here form_tag method interprets the Ruby code into a regular HTML <form> tag using all the information 

supplied to it. This tag, for example, outputs the following HTML − 

<form action = "/book/create" method = "post"> 

Next method is text_field that outputs an <input> text field. The parameters for text_field are object and 

field name. In this case, the object is book and the name is title. 

Rails method called collection_select, creates an HTML select menu built from an array, such as the 

@books one. There are five parameters, which are as follows − 
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:book − The object you are manipulating. In this case, it's a book object. 

:subject_id − The field that is populated when the book is saved. 

@books − The array you are working with. 

:id − The value that is stored in the database. In terms of HTML, this is the <option> tag's value parameter. 

:name − The output that the user sees in the pull-down menu. This is the value between the <option> tags. 

The next used is submit_tag, which outputs an <input> button that submits the form. Finally, there is the 

end method that simply translates into </form>. 

Go to your browser and visit http://localhost:3000/book/new. This will give you the following screen. 

Enter some data in this form and then click the Create button. Here i have added the following details into 

the fields − 

Title: Advance Physics 

Price: 390 

Subject: Physics 

Description: This is test to create new book 

When you click the Create button, it will call the create method, which does not need any view because 

this method is using either list or new methods to view the results. So, when you click the Create button, 

the data should submit successfully and redirect you to the list page, in which you now have a single item 

listed as follows − 

If you click the link, you should see another Template is missing error, since you haven't created the 

template file for show method yet. 

7.3.3. Creating View File for show Method 

This method will display the complete detail about any book available in the library. Create a 

show.html.erb file under app/views/book and populate it with the following code − 

<h1><%= @book.title %></h1> 

<p> 

   <strong>Price: </strong> $<%= @book.price %><br /> 

   <strong>Subject :</strong> <%= @book.subject.name %><br /> 

   <strong>Created Date:</strong> <%= @book.created_at %><br /> 

</p> 

<p><%= @book.description %></p> 

<hr /> 

<%= link_to 'Back', {:action => 'list'} %> 

This is the first time you have taken the full advantage of associations, which enable you to easily pull data 

from related objects. 

The format used is @variable.relatedObject.column. In this instance, you can pull the subject's name value 

through the @book variable using the belongs_to associations. If click on any listed record then it will show 

you the following screen. 



44 | P a g e  
 

7.3.4. Creating View File for edit Method 

Create a new file called edit.html.erb and save it in app/views/book. Populate it with the following code − 

<h1>Edit Book Detail</h1> 

<%= form_for @book, :url =>{:action => "update", :id =>@book} do |f| %> 

<p>Title: <%= f.text_field 'title' %></p> 

<p>Price: <%= f.text_field  'price' %></p> 

<p>Subject: <%= f.collection_select :subject_id, Subject.all, :id, :name %></p> 

<p>Description<br/> 

<%= f.text_area 'description' %></p> 

<%= f.submit "Save changes" %> 

<% end %> 

<%= link_to 'Back', {:action => 'list' } %> 

This code is very similar to the new method except action to be updated instead of creating and defining an 

id. 

In this scenario, we used form_for tag for the form action. It will perform better than form_tag. Why 

because it will create interaction with the Model easily. Therefore it is better to use form_for tag whenever 

you need interaction between the model and the form fields. 

At this point, we need some modification in the list method's view file. Go to the <li></li> element and 

modify it to look like the following − 

<li> 

   <%= link_to c.title, {:action => "show", :id => c.id} -%> 

   <b> <%= link_to 'Edit', {:action => "edit", 

   :id => c.id} %></b> 

</li> 

Now, try to browse books using the http://localhost:3000/book/list. It will give you the listing of all the 

books along with Edit option. When you click the Edit option, then you will have next screen as follows − 

Now, you edit this information and then click the Save Changes button. This will result in a call to update 

method available in the controller file and it will update all the changed attribute. Notice that the update 

method does not need any view file because it's using either show or edit methods to show its results. 

7.3.5. Creating View File for delete Method 

Removing information from a database using Ruby on Rails is almost too easy. You do not need to write 

any view code for the delete method because this method is using list method to display the result. So, 

let's just modify list.html.erb again and add a delete link. 

Go to the <li></li> element and modify it to look like the following − 

<li> 

   <%= link_to c.title, {:action => 'show', :id => c.id} -%> 

   <b> <%= link_to 'Edit', {:action => 'edit', :id => c.id} %></b> 

   <b> <%= link_to "Delete", {:action => 'delete', :id => c.id}, 
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      :confirm => "Are you sure you want to delete this item?" %></b> 

</li> 

The :confirm parameter presents a JavaScript confirmation box asking if you really want to perform the 

action. If the user clicks OK, the action proceeds, and the item is deleted. 

Now, try browsing books using http://localhost:3000/book/list. It will give you listing of all the books 

along with Edit and Delete options as follows − 

Now using the Delete option, you can delete any listed record. 

Creating View File for show_subjects Method 

Create a new file, show_subjects.html.erb, in the app/views/book directory and add the following code to 

it − 

<h1><%= @subject.name -%></h1> 

<ul> 

   <% @subject.books.each do |c| %> 

   <li><%= link_to c.title, :action => "show", :id => c.id -%></li> 

   <% end %> 

</ul> 

You are taking advantage of associations by iterating through a single subject's many books listings. 

Now modify the Subject: line of show.html.erb so that the subject listing shows a link. 

<strong>Subject: </strong> <%= link_to @book.subject.name, 

:action => "show_subjects", :id => @book.subject.id %><br /> 

This will output a list of subject on the index page, so that users can access them directly. 

Modify list.html.erb to add the following to the top of the file − 

<ul id = "subjects"> 

   <% Subject.find(:all).each do |c| %> 

   <li><%= link_to c.name, :action => "show_subjects", :id => c.id %></li> 

   <% end %> 

</ul> 

Now try browsing books using http://localhost:3000/book/list. It will display all subjects with links so that 

you can browse all the books related to that subject. 
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Chapter 8: Rails Routes 

8.1. Introduction to Rails Routes 

Rails parses the URL to determine the controller, action, and parameters for the request. With Rails 

routing, parts of the URL can specify additional parameters, and the entire routing process is under your 

control. Routing rules work the same on any web server. 

The config/routes.rb file is at the heart of the Rails routing system. This file contains rules that try to match 

the URL path of a request and determine where to direct that request. The rules are tested in the order 

that they're defined in the file. The first rule to match a request's URL path determines the fate of that 

request. 

The routing system actually does two things: 

It maps requests to action methods inside the controllers. 

It writes URLs for you for use as arguments to methods like link_to, redirect_to, and form_tag. 

Thus, the routing system knows how to turn a visitor's request URL into a controller/action sequence. It 

also knows how to manufacture URL strings based on your specifications. 

Consider the following route, installed by Rails when you generate your application: 

map.connect ':controller/:action/:id'  

This route states that it expects requests to consist of a :controller followed by an :action that in turn is fed 

some :id. 

So if you get an incoming request for "http://localhost:3000/book/edit/2", then it will map as follows: 

params = { :controller => 'book', 

:action     => 'edit', 

:id         => '2' 

} 

Thus the default routing (if you don't modify the routing rules) is  

http://<base-url>/<controller>/<action>/<id> 

So a URL like http://www.example.com/book/update/20 calls the update method (the action) in the 

BooksController class (the controller) with an id parameter set to the value 20. 

Following will set up book as the default controller if no other is specified. This means visiting '/' would 

invoke the book controller. 

ActionController::Routing:Routes.draw do |map| 

map.connect ':controller/:action/:id', :controller => 'book' 

end 

You can also define a default action if no action is specified in the given URL: 
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ActionController::Routing:Routes.draw do |map| 

 map.connect ':controller/:action/:id',  

 :action => 'edit', :controller => 'book' 

end 

Now you can all edit method inside the book controller to edit book with ID as 20 as follows: 

http://localhost:3000/2 

8.2. Route Priority 

Routes have priority defined by the order of appearance of the routes in the routes.rb file. The priority 

goes from top to bottom. 

The last route in that file is at the lowest priority and will be applied last. If no route matches, 404 is 

returned. 

8.3. Modifying Default Route 

You can change default route as per your requirement. In the following example we are going to 

interchange controller and action as follows: 

# Install the default route as the lowest priority. 

map.connect ':action/:controller/:id' 

Now to call action from the given controller you would have to write your URL as follows: 

http://localhost:3000/action/controller/id 

It's not particularly logical to put action and controller in such sequence. The original default (the default 

default) route is better and recommended. 

8.4. The Ante-Default Route 

The 'ante-default' route) looks like this: 

map.connect ':controller/:action/:id.:format' 

The .:format at the end matches a literal dot and a wildcard "format" value after the id field. That means it 

will match, for example, a URL like this: 

http://localhost:3000/book/show/3.xml 

Here, inside the controller action your params[:format] will be set to xml. 

8.5. The Empty Route 
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The empty route is sort of the opposite of the default route. In a newly generated routes.rb file, the empty 

route is commented out, because there's no universal or reasonable default for it. You need to decide what 

this nothing URL should do for each application you write. 

Here are some examples of fairly common empty route rules: 

map.connect”,:controller => “main”, :action=>”welcome” 

map.connect”,:controller => “main” 

Here is the explaination of the above rules: 

 The first one will search for welcome action inside main controller even if you type just 

http://localhost:3000 

 That last one will connect to http://localhost:3000/main/index. Here index is the default action 

when there's none specified. 

Rails 2.0 introduces a mapper method named root which becomes the proper way to define the empty 

route for a Rails application, like this: 

map.root :controller => “homepage” 

Defining the empty route gives people something to look at when they connect to your site with nothing 

but the domain name. 

8.6. Named Routes 

As you continue developing your application, you will probably have a few links that you use throughout 

your application. For example, you will probably often be putting a link back to the main listings page. 

Instead of having to add the following line throughout your application, you can instead create a named 

route that enables you to link to a shorthand version of that link: 

link_to 'Home', :controller => 'classified', :action => 'list' 

You can define named routes as follows. Here instead of using connect, you are using a unique name that 

you can define. In this case, the route is called home. The rest of the route looks similar to the others you 

have created. 

map.home '', :controller => 'classified', :action => 'list' 

Now you can use this in the controllers or views as follows: 

<%= link_to 'Back', home_url %> 

Here, instead of listing the :controller and :action to which you will be linking, you are instead putting the 

name of the route followed by _url. Your user shouldn't notice any difference. Named routing is merely a 

convenience for the Rails developer to save some typing. Above case can be written without named route 

as follows: 

<%= link_to 'Back', {:action => 'list'} %> 

8.7. Pretty URLs 
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Routes can generate pretty URLs. For example: 

map.connect 'articles/:year/:month/:day', 

             :controller => 'articles', 

             :action     => 'find_by_date' 

             :year       => /\d{4}/, 

             :month      => /\d{1,2}/,  

            :day        => /\d{1,2}/ 

# Using the route above, the url below maps to: 

 # params = {:year => '2005', :month => '11', :day => '06'} 

 # http://localhost:3000/articles/2005/11/06 

8.8. CRUD, Verbs and Actions 

In Rails, a resourceful route provides a mapping between HTTP verbs and URLs to controller actions. By 

convention, each action also maps to a specific CRUD operation in a database. A single entry in the routing 

file, such as: 

resources  :photos 

creates seven different routes in your application, all mapping to the Photos controller: 

HTTP Verb Path Controller#Action Used for 

GET /photos photos#index display a list of all photos 

GET /photos/new photos#new return an HTML form for creating a new photo 

POST /photos photos#create create a new photo 

GET /photos/:id photos#show display a specific photo 

GET /photos/:id/edit photos#edit return an HTML form for editing a photo 

PATCH/PUT /photos/:id photos#update update a specific photo 

DELETE /photos/:id photos#destroy delete a specific photo 

Example: 

HTTP Verb Path Controller#Action Named Helper 

GET /admin/articles admin/articles#index admin_articles_path 

GET /admin/articles/new admin/articles#new new_admin_article_path 

POST /admin/articles admin/articles#create admin_articles_path 

GET /admin/articles/:id admin/articles#show admin_article_path(:id) 

GET /admin/articles/:id/edit admin/articles#edit edit_admin_article_path(:id) 
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PATCH/PUT /admin/articles/:id admin/articles#update admin_article_path(:id) 

DELETE /admin/articles/:id admin/articles#destroy admin_article_path(:id) 
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Chapter 9: Rails Naming Conventions 

 Variable  

Variables are named where all letters are lowercase and words are separated by underscores, e.g. 

order_amount, total 

 Class and Module  

Classes and modules use MixedCase and have no underscores, each word starts with a uppercase 

letter, e.g. InvoiceItem 

 Database Table 

Table names have all lowercase letters and underscores between words, also all table names need to 

be plural, e.g. invoice_items, orders 

 Model  

The model is named using the class naming convention of unbroken MixedCase and is always the 

singular of the table name, e.g. table name might be orders, the model name would be Order. Rails 

will then look for the class definition in a file called order.rb in the /app/models directory. If the model 

class name has multiple capitalised words, the table name is assumed to have underscores between 

these words. 

 Controller 

Controller class names are pluralized, such that OrdersController would be the controller class for 

the orders table.  Rails will then look for the class definition in a file called orders_controller.rb in the 

/app/controllers directory. 

 Files, Directories and other pluralization 

Files are named using lowercase and underscores. Assuming we have an Orders controller then the 

following other conventions will apply: 

 That there is a helper module named OrdersHelper in the orders_helper.rb found in the app/helpers 

directory 

 Rails will look for view template files for the controller in the app/views/orders directory 

 Output from this view will then be used in the layout defined in the orders.html.erb in the 

app/views/layouts directory 

 Test files including order_test.rb will be created in the /test/unit directory, a file will be created in the 

/test/fixtures directory called orders.yml and finally a file called orders_controller_test.rb will be 

created in the /test/functional directory 

 Primary Key 

The primary key of a table is assumed to be named id. 

 Foreign Key 

The foreign key is named with the singular version of the target table name with _id appended to it, 

e.g. order_id in the items table where we have items linked to the orders table. 

 Many to Many Link Tables 

Tables used to join two tables in a many to many relationship is named using the table names they 

link, with the table names in alphabetical order, for example items_orders. 

 Automated Record Timestamps 

You can get ActiveRecord to automatically update the create and update times of records in a 

database table. To do this create two specially named columns created_at and updated_at to your 

table, i.e. t.datetime :created_at and t.datetime :updated_at. If you only want to store the date rather 

than a date and time, use :created_on and :updated_on. 
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Summary 

Model Naming Convention 

 Table: orders 

Class: Order 

File: /app/models/order.rb 

Primary Key: id 

Foreign Key: customer_id 

Link Tables: items_orders 

Controller Naming Convention 

 Class: OrdersController 

File: /app/controllers/orders_controller.rb 

Layout: /app/layouts/orders.html.erb 

View Naming Convention 

 Helper: /app/helpers/orders_helper.rb 

Helper Module: OrdersHelper 

Views: /app/views/orders/… (list.html.erb for example) 

Tests Naming Convention 

 Unit: /test/unit/order_test.rb 

Functional: /test/functional/orders_controller_test.rb 

Fixtures: /test/fixtures/orders.yml 
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Chapter 10: Rails Essential Commands 

Concept  Usage Description 
Create a new app rails new app_name Create a new Ruby on Rails application with the 

given name here. This will give you the basic 
structure to immediately get started. After this 
command has successfully run your application 
is in a folder with the same name you gave the 
application. You have to cd into that folder. 
 

Start the server  rails server 
OR 
rails s 
OR 
rails s -b$IP –p$PORT (on c9) 

You have to start the server in order for your 
application to respond to your requests. 
Starting the server might take some time. When 
it is done, you can access your application 
under localhost:3000 in the browser of your 
choice. 
In order to stop the server, go to the console 
where it is running and press Ctrl + C 
In case of Cloud9 you’ll have to open the link 
given while running the app.  
 

Scaffolding rails generate scaffold name 
attribute:type 
 

The scaffold command magically generates all 
the common things needed for a new resource 
for you! This includes controllers, models and 
views. It also creates the following basic 
actions: create a new resource, edit a resource, 
show a resource, and delete a resource. 
 

Run migrations rake db:migrate When you add a new migration, for example by 
creating a newscaffold, the migration has to be 
applied to your database. The command is used 
to update your bundle install database. 
 

Install dependencies bundle install If you just added a new gem to your Gemfile 
you should run bundle install to install it. Don't 
forget to restart your server afterwards! 
 

Check dependencies bundle check Checks if the dependencies listed in Gemfile are 
satisfied by currently installed gems.  
 

Show existing routes rake routes. Shows complete list of available routes in your 
application. 
 

Use rails console in 
terminal 

rails console Allows you to use the rails console directly 
within the terminal or command prompt. 
 

 

  



54 | P a g e  
 

Chapter 11: Rails Active Admin 

Active Admin is a framework for creating administration style interfaces. It abstracts common business 

application patterns to make it simple for developers to implement beautiful and elegant interfaces with 

very little effort.  

11.1. Getting Started  

Active Admin is released as a Ruby Gem. The gem is to be installed within a Ruby on Rails 3 application. To 

install, simply add the following to your Gemfile:  

# Gemfile 

 gem 'activeadmin' 

If you are using Rails >= 3.1, you must also include a beta version of MetaSearch and sass-rails:  

 # Gemfile in Rails >= 3.1 

  gem 'activeadmin' 

  gem 'sass-rails'   

 gem "meta_search", '>= 1.1.0.pre' 

After updating your bundle, run the installer  

$> rails generate active_admin:install  

 The installer creates an initializer used for configuring defaults used by Active Admin as well as a new 

folder at app/admin to put all your admin configurations.  

Migrate your db and start the server:  

 $> rake db:migrate  

$> rails server 

Visit http://localhost:3000/admin and log in using:  

User: admin@example.com  

Password: password  

Voila! You're on your brand new Active Admin dashboard.  

To register your first model, run:  

$> rails generate active_admin:resource [MyModelName] 

 This creates a file at app/admin/my_model_names.rb for configuring the resource. Refresh your web 

browser to see the interface.  
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Chapter 12: Rails Authentication 

12.1. Authentication using Devise 

Devise is a flexible authentication solution for Rails based on Warden. It: 

 Is Rack based; 
 Is a complete MVC solution based on Rails engines; 
 Allows you to have multiple models signed in at the same time; 
 Is based on a modularity concept: use only what you really need. 

It's composed of 10 modules: 

 Database Authenticatable: hashes and stores a password in the database to validate the 
authenticity of a user while signing in. The authentication can be done both through POST requests 
or HTTP Basic Authentication. 

 Omniauthable: adds OmniAuth (https://github.com/omniauth/omniauth) support. 
 Confirmable: sends emails with confirmation instructions and verifies whether an account is 

already confirmed during sign in. 
 Recoverable: resets the user password and sends reset instructions. 
 Registerable: handles signing up users through a registration process, also allowing them to edit 

and destroy their account. 
 Rememberable: manages generating and clearing a token for remembering the user from a saved 

cookie. 
 Trackable: tracks sign in count, timestamps and IP address. 
 Timeoutable: expires sessions that have not been active in a specified period of time. 
 Validatable: provides validations of email and password. It's optional and can be customized, so 

you're able to define your own validations. 
 Lockable: locks an account after a specified number of failed sign-in attempts. Can unlock via email 

or after a specified time period. 

Ground Work: 

Add the devise gem file name in Gemfile 

Gemfile 

[...] 

gem 'devise', '3.4.1' 

Run bundle install 

$ bundle install 

Add link to register a new user in whichever view you wish. 

 

<%= link_to 'Register', new_user_registration_path, class: 'btn btn-primary btn-lg' %> 

configure the default URL options for development: 

http://rubydoc.info/github/plataformatec/devise/master/Devise/Models/DatabaseAuthenticatable
http://rubydoc.info/github/plataformatec/devise/master/Devise/Models/Omniauthable
https://github.com/omniauth/omniauth
http://rubydoc.info/github/plataformatec/devise/master/Devise/Models/Confirmable
http://rubydoc.info/github/plataformatec/devise/master/Devise/Models/Recoverable
http://rubydoc.info/github/plataformatec/devise/master/Devise/Models/Registerable
http://rubydoc.info/github/plataformatec/devise/master/Devise/Models/Rememberable
http://rubydoc.info/github/plataformatec/devise/master/Devise/Models/Trackable
http://rubydoc.info/github/plataformatec/devise/master/Devise/Models/Timeoutable
http://rubydoc.info/github/plataformatec/devise/master/Devise/Models/Validatable
http://rubydoc.info/github/plataformatec/devise/master/Devise/Models/Lockable
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config/environments/development.rb 

[...] 

config.action_mailer.default_url_options = { host: '127.0.0.1', port: 3000 } 

[...] 

This is required to properly generate links inside the e-mail views. 

Integrating Devise 

First of all, run the following command to generate Devise’s configuration file and translations: 

$ rails generate devise:install 

Next, generate a model with additional columns that are required by Devise: 

$ rails generate devise User 

You may replace User with any other name. This command is going to create a user.rb model file and a 

migration that adds all the necessary fields. If the User model already exists, it will be updated. 

Open up the model file to see what it contains. The most important line is: 

models/user.rb 

[...] 

devise :database_authenticatable, :registerable, 

       :recoverable, :rememberable, :trackable, :validatable 

[...] 

See? Devise takes care of many different aspects for you – just choose the modules that are needed! 

For this demo let’s also use two additional modules: 

 confirmable – Users will have to confirm their e-mails after registration before being allowed to 
sign in. 

 lockable – Users’ accounts will be locked out after a number of unsuccessful authentication 
attempts. 

Modify the model like this: 

user.rb 

 [...] 

devise :database_authenticatable, :registerable, 

       :recoverable, :rememberable, :trackable, :validatable, :confirmable, :lockable 

[...] 
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You also have to edit the migration file, so open it up and uncomment the following lines: 

db/migrations/xxx_devise_create_users.rb 

 [...] 

t.string   :confirmation_token 

t.datetime :confirmed_at 

t.datetime :confirmation_sent_at 

t.string   :unconfirmed_email 

t.integer  :failed_attempts, default: 0, null: false 

t.string   :unlock_token 

t.datetime :locked_at 

add_index :users, :confirmation_token,   unique: true 

add_index :users, :unlock_token,         unique: true 

[...] 

These fields are required for the Confirmable and Lockable modules to operate correctly. It is also a nice 
idea to allow users to provide their name, so add one more line: 

db/migrations/xxx_devise_create_users.rb 

[...] 

t.string :name 

[...] 

Now, run the migration: 

$ rake db:migrate 

The users table is now created and Devise is up and running. However, we still have some things to do. 

Setting Up Devise 

As previously mentioned, Devise settings are present inside the devise.rb initializer file. Open it and find the 
“Configuration for :lockable” section. Most of the settings here will be commented out, so uncomment 
them and provide the following values: 

 config.lock_strategy = :failed_attempts – This means that an account will be locked out after a 
number of unsuccessful login attempts. Actually, this is the only available strategy, but you can set 
this setting to none and handle the locking mechanism yourself. 

 config.unlock_strategy = :both – An account may be unlocked either via e-mail (by visiting a link 
provided in the email that is sent by Devise) or just by waiting a certain amount of time. Provide 
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:email or :time to enable only one of these two options. Provide :none to handle the unlocking 
process yourself. 

 config.maximum_attempts = 20 – The number of times in a row the user may type an incorrect 
password before the account is locked out. 

 config.unlock_in = 1.hour – How long an account will be unlocked. Provide this setting only if you 
use the :time or :both unlock strategy. 

 config.last_attempt_warning = true – Issue a warning when a user has one login attempt left. This 
warning will be displayed as a flash message. 

Great, now look for “Configuration for :confirmable” section and uncomment these settings: 

 config.confirm_within = 3.days – How much time the user has to activate an account via a link sent 
in an e-mail (basically this means that the activation token generated by Devise will no longer be 
valid). If the account was not activated, a new token can be requested. Set this to nil if you don’t 
want the activation token to expire. 

 config.reconfirmable = true – Should the user re-confirm an e-mail when it’s changed via profile 
update. This process is the same as the confirmation process after registration. This new, 
unconfirmed e-mail, is being stored in the unconfirmed_email field until a user visits the activation 
link. During this period the old e-mail is used to log in. 

If you are building a real application, also don’t forget to tweak those settings: 

 config.mailer_sender – Provide an e-mail here that will be put to the “From” field. 
 config.secret_key – Secret key to generate various tokens. Modifying this will make all previously 

generated tokens invalid. 

There are many more settings in this file that you might want to change. For example, 
config.password_length that sets minimum and maximum password lengths (by default it is 8..128). 

Customizing Devise 

Generating Views 

All right, now Devise is set up the way we like it. Boot the server, navigate to the main page, and click the 
“Register” link. You will be presented with a basic form, but there are two things to notice: 

 This form does not allow you to provide a name, even though we added it in the migration. 
 If you are using Bootstrap for styling, the form will not look good (OK, this is not a huge problem, 

but let’s still take it into consideration.) 

Luckily, there is a way to customize all the views provided by Devise. Run 

$ rails generate devise:views 

to copy the default Devise views directly into your application folder. A new folder called devise will be 
created inside the views directory. Let me briefly walk you through all the folders that are inside: 

 confirmations – This has a lone new.html.erb view that is being rendered when a user requests to 
resend the confirmation e-mail. 

 mailer – All the templates for emails are stored here. 
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 passwords – Views with forms to request password, reset email, and actually change the password. 
 registrations – The new.html.erb view is rendered when a user registers on the site. edit.html.erb 

contains a form to update profile. 
 sessions – There is only one view, which is the login form for the site. 
 shared – Only one partial is present here, which contains links that are being displayed on each 

Devise’ page (like “Forgot your password?”, “Re-send confirmation email”, etc.) 
 unlocks – Only one view with a form to request an email with an unlock link. 

If you want to customize the views for certain modules only (for example, registerable and confirmable), 
run this command: 

$ rails generate devise:views -v registrations confirmations 

You can even have separate views for different models (if there are multiple models in your app that are 
equipped with Devise): 

$ rails generate devise:views users 

Registration Form 

Change the view that provides the registration form by adding one more field and styling it up Make 
changes in views/devise/registrations/new.html.erb 

header is our helper method to display page’s header. devise_error_messages! renders any errors that 
were found while trying to save the record. 

Restart the server and register a new user. You will now be able to provide your name. 

Main Menu and Flash Messages 

After being redirected back to the main page, you’ll notice some more issues: 

 There is no way to identify which user is currently logged in. 
 There is no way to log out. 
 The welcome flash message is not styled correctly (if you are sticking with Bootstrap). 

The first two issues are easily solved by adding a main menu like this: 

 user_signed_in? is the Devise’ helper method that tells whether a user is logged in or not. current_user 
returns either a user record or nil, if no one is logged in. Please note that, if you called your model 
differently while generating Devise’ migration, those helper methods will also have different names! For 
an Admin model, it would be admin_signed_in? and current_admin. Metaprogramming is cool. 

 All routes (apart from the root_path, of course) are presented by Devise as well. Notice that 
destroy_user_session_path (log out) requires the DELETE HTTP method by default. If you don’t like that, 
modify config.sign_out_via inside the devise.rb initializer. 

 For styling purposes, I am taking advantage of Bootstrap’s dropdown menu. If you are using it as well, 
some more actions will be needed. Dropdown relies on JavaScript code and, using Turbolinks, it won’t 
be executed correctly when navigating between pages. Use jquery-turbolinks to fix this: 

 

https://github.com/rails/turbolinks
https://github.com/kossnocorp/jquery.turbolinks
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Gemfile 

 [...] 

gem 'jquery-turbolinks’ 

[...] 

Don’t forget to run 

$ bundle install 

Now modify the application.js file: 

application.js 

 [...] 

//= require jquery 

//= require jquery.turbolinks 

//= require jquery_ujs 

//= require bootstrap/dropdown 

//= require turbolinks 

[...] 

To style Devise-specific flash messages, use the Sass @extend method as an easy fix (don’t overuse it, as 
this directive has some drawbacks): 

application.scss 

[...] 

.alert-alert { 

  @extend .alert-warning; 

} 

.alert-notice { 

  @extend .alert-info; 

} 

[...] 

Reload the server and take a look at the dropdown menu. Why isn’t the user’s name being shown? 
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Strong_params and Edit Profile Page 

If you are using Rails with strong_params (which are enabled in Rails 4 by default), one more step is 
needed: 
the :name attribute has to be whitelisted. 

application_controller.rb 

 

[ ...] 

before_action :configure_permitted_parameters, if: :devise_controller? 

protected 

def configure_permitted_parameters 

  devise_parameter_sanitizer.for(:sign_up) << :name 

  devise_parameter_sanitizer.for(:account_update) << :name 

end 

[...] 

We added a before_action to all Devise controllers whitelisting the :name attribute for sign up and account 
update actions (there is also :sign_in option available). If you have a bit more complex scenario with nested 
hashes or arrays. 

Notice that the user may also change their email address (that should be confirmed as we’ve discussed 
previously), password, and even delete the profile completely. 

I am not going to show how the other Devise’ views are styled – browse my GitHub repo if you are 
interested. 

Sending E-Mail and DelayedJob 

Let’s briefly discuss the email sending process. First of all, you should remember that, in development 
environments, emails won’t be sent by default. You will still be able to see their contents in the console 
though. To enable sending: 

config/environments/development.rb 

[...] 

config.action_mailer.perform_deliveries = true 

[...] 

and configure ActionMailer (see examples here). 

Next, for production you will also have to add a similar configuration. Here is my config for the demo app: 

https://github.com/bodrovis/Sitepoint-source/tree/master/Authentication_with_Devise/app/views/devise
http://guides.rubyonrails.org/action_mailer_basics.html#example-action-mailer-configuration
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config/environments/production.rb 

[...] 

config.action_mailer.delivery_method = :smtp 

config.action_mailer.default_url_options = { host: 'sitepoint-devise.herokuapp.com' } 

ActionMailer::Base.smtp_settings = { 

    :address        => 'smtp.sendgrid.net', 

    :port           => '587', 

    :authentication => :plain, 

    :user_name      => ENV['SENDGRID_USERNAME'], 

    :password       => ENV['SENDGRID_PASSWORD'], 

    :domain         => 'heroku.com', 

    :enable_starttls_auto => true 

} 

[...] 

Since this app is running on Heroku, I have to use one of its add-ons to deliver mail (you won’t be able to 
send e-mails directly). In my setup, Sendgrid is used. Please note that it is running on a free plan, so 
delivering mail may take some time. 

By the way, if you want to use a custom mailer, change the config.mailer setting inside devise.rb. 

And, lastly, it may be a good idea to perform email sending in the background, otherwise users will have to 
wait until the mail is sent before they will be redirected to a new page. Let’s integrate Devise with 
DelayedJob as an example. Drop in a new gem: 

Gemfile 

[...] 

gem 'delayed_job_active_record' 

[...] 

and run 

$ bundle install 

$ rails generate delayed_job:active_record 

$ rake db:migrate 

to install the gem and generate and apply the required migration (a new table to store scheduled tasks will 
be created). 

https://addons.heroku.com/sendgrid
https://github.com/collectiveidea/delayed_job
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For Rails 4.2 modify application.rb file to set queueing backend: 

config/application.rb 

[...] 

config.active_job.queue_adapter = :delayed_job 

[...] 

Now, just override Devise’ method in your model: 

models/user.rb 

[...] 

def send_devise_notification(notification, *args) 

  devise_mailer.send(notification, self, *args).deliver_later 

end 

[...] 

deliver_later means that the sending will be queued up. Great! 

If you are going to deploy the app on Heroku, create a Procfile in the root of your project and add the 
following line: 

Procfile 

worker: rake jobs:work 

Note that you will have to enable at least one worker process to handle the jobs and it will cost you about 
$35 per month: 

$ heroku ps:scale worker=1 

There is a pretty comprehensive guide about using DelayedJob on Heroku, so refer to it for more details. 

Note that I won’t enable background sending on my demo app but the corresponding code is in the GitHub 
repo. 

Restricting Access 

We’ve done a good job so far, but what about restricting access to a certain pages? How can that be done? 

It appears that Devise takes care of that too: you only have to use the corresponding method as a 
before_action. First things first, we need a special page to restrict. Let’s call it “Secret” for simplicity: 

config/routes.rb 

https://devcenter.heroku.com/articles/delayed-job
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[...] 

get '/secret', to: 'pages#secret', as: :secret 

[...] 

A dead simple view: 

views/pages/secret.html.erb 

<% header "Secret!" %> 

You don’t even need to add the secret method to the PagesController – Rails will define it implicitly. 

Modify the menu a bit: 

views/layouts/application.html.erb 

[...] 

<ul class="nav navbar-nav"> 

  <li><%= link_to 'Home', root_path %></li> 

  <% if user_signed_in? %> 

    <li><%= link_to 'Secret', secret_path %></li> 

  <% end %> 

</ul> 

[...] 

And now tweak the controller: 

pages_controller.rb 

[...] 

before_action :authenticate_user!, only: [:secret] 

[...] 

This before_action will check if the user is authenticated before calling the secret method. 
Unauthenticated users will be redirected to the log in page with a “Please authenticate” flash message set. 
Once again note that, for models that are named differently, this method will have a different name 
(authenticate_admin! for Admin model). 

Try that out! 
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Using Devise Extensions 

The large Devise community has produced many nice extensions to add even more functionality. Let’s 
integrate Devise Zxcvbn by Bit Zesty as an example. 

This extension is used to measure password strength and reject weak passwords. It relies on zxcvbn-ruby 
which, in turn, is a Ruby port of zxcvbn.js by Dropbox. Read this official blog post to find out how this 
solution works. 

Drop in a new gem: 

Gemfile 

[...] 

gem 'devise_zxcvbn' 

[...] 

and run 

$ bundle install 

Next register a new module for your model: 

models/user.rb 

[...] 

devise :database_authenticatable, :registerable, 

       :recoverable, :rememberable, :trackable, :validatable, :confirmable, :lockable, :zxcvbnable 

[...] 

Now the User is zxcvbnable (just try to pronounce that). There is only one setting for this extension: 

config/initializers/devise.rb 

[...] 

config.min_password_score = 0 

[...] 

This basically means how strong the password should be (higher is stronger). Strength is interpreted as an 
estimated cracking time: 

 0 – estimated cracking time is less than 10 ** 2 seconds. 
 1 – 10 ** 4 seconds. 
 2 – 10 ** 6 seconds. 

https://github.com/plataformatec/devise/wiki/Extensions
https://github.com/bitzesty/devise_zxcvbn
https://github.com/envato/zxcvbn-ruby
https://github.com/dropbox/zxcvbn
https://blogs.dropbox.com/tech/2012/04/zxcvbn-realistic-password-strength-estimation/
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 3 – 10 ** 9 seconds. 
 4 – infinity (well, not really, but we can consider a couple of centuries as infinity, in this case). 

I’ve set 0 here so that the users won’t have to think of complex passwords, but it is not recommended to 
allow such weak passwords for real apps. 

Lastly, customize the error message: 

config/locales/devise.en.yml 

[...] 

en: 

  errors: 

    messages: 

      weak_password: "is not strong enough. Consider adding a number, symbols or more letters to make it 
stronger." 

[...] 

Try various passwords and check how strong they are. 

Measuring Passwords’ Strength on Client-Side 

In conclusion, let me show you how to add zxcvbn to the client side. Download and hook up this file in your 
project. Create a new CoffeeScript file with the following content: 

global.coffee 

jQuery -> 

  displayHint = (strength, crack_time) -> 

    msg = 'Password is ' + strength + ' (time to break it: ' + crack_time + ')' 

    estimate_message = this.next('.estimate-message') 

    if estimate_message.length > 0 

      estimate_message.text msg 

    else 

      this.after '<span class="help-block estimate-message">' + msg + '</span>' 

  $('form').on 'keyup', '.estimate-password', -> 

    $this = $(this) 

    estimation = zxcvbn($this.val()) 

    crack_time = estimation.crack_time_display 

    switch estimation.score 

https://github.com/dropbox/zxcvbn/blob/master/zxcvbn.js
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      when 0 then displayHint.call($this, "very weak", crack_time) 

      when 1 then displayHint.call($this, "weak", crack_time) 

      when 2 then displayHint.call($this, "okay", crack_time) 

      when 3 then displayHint.call($this, "strong", crack_time) 

      when 4 then displayHint.call($this, "very strong", crack_time) 

  return 

And hook it up 

application.js 

[...] 

//= require global 

[...] 

score returns numbers from 0 to 4 – we’ve talked about them a moment ago – so it seems like the most 
convenient way to measure strength. crack_time_display returns the estimated time required to crack the 
password in a friendly format (“3 days”, “4 years”, “centuries” etc). 

Now, assign the estimate-password class to any password field you want. 

Of course, this is the simplest solution, so feel free to extend it further. 

Chapter 13: Rails & Bootstrap 

Bootstrap is the most popular HTML, CSS, and JavaScript framework for developing responsive, mobile-first 

web sites. Bootstrap is completely free to download and use! 

Gemfile 

[...] 

gem 'bootstrap-sass' 

Next run 

$ bundle install 

Hook up Bootstrap’s styles: 

application.scss 

@import "bootstrap-sprockets"; 

@import "bootstrap"; 
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@import 'bootstrap/theme'; 

and modify layout: 

views/layouts/application.html.erb 

[...] 

<div class="container"> 

  <%= yield %> 

</div> 

[...] 

Now you are good to go and you can use all the bootstrap classes you wish to use in your rails application. 
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