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Chapter-   1  

INTRODUCTION  
 

1.1   React   Js  

React  (also  known  as React.js  or ReactJS )  is  an  open-source  JavaScript  library  for  building  user                              
interfaces.   It   is   maintained   by   Facebook   and   a   community   of   individual   developers   and   companies.  

React  can  be  used  as  a  base  in  the  development  of  single-page  or  mobile  applications.  However,                                
React  is  only  concerned  with  rendering  data  to  the  DOM,  and  so  creating  React  applications                              
usually  requires  the  use  of  additional  libraries  for  state  management  and  routing.  Redux  and  React                              
Router   are   respective   examples   of   such   libraries.  

 

1.1.1   Why   React   Js?  

ReactJS  is  a  stronger  framework  because  of  its  ability  to  break  down  the  complex  interface  and                                
allow  users  to  work  on  individual  components.  ReactJS  comes  with  the  core  objective  is  to  deliver                                
the  best  rendering  performance  possible.  Its  strength  stems  from  the  emphasis  on  individual  parts.                            
ReactJS  helps  a  developer  to  break  down  the  complicated  UI  into  smaller  components,  rather  than                              
operating   on   the   entire   web   framework.  

 

1.1.2   Features   of   React   Js  
 

 

Fig   1.1   Features   Of   ReactJs  
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● JSX  
● Components  
● One-way   Data   Binding  
● Virtual   DOM  
● Simplicity  
● Performance  

 

1.1.3   Introducing   JSX  
 

const   element   =   <h1>Hello,   world!</h1>;  

The  above  syntax  is  called  JSX,  and  it  is  a  syntax  extension  to  JavaScript.  It  is  used  with  React  to                                        
describe  what  the  UI  should  look  like.  JSX  may  remind  you  of  a  template  language,  but  it  comes                                    
with   the   full   power   of   JavaScript.   JSX   produces   React   “elements”.   

 

1.2.   Why   JSX?  
 

React   embraces   the   fact   that   rendering   logic   is   inherently   coupled   with   other   UI   logic:   how   events  
are   handled,   how   the   state   changes   over   time,   and   how   the   data   is   prepared   for   display.  

Instead   of   artificially   separating   technologies   by   putting   markup   and   logic   in   separate   files,   React  
separates   concerns   with   loosely   coupled   units   called   “components”   that   contain   both.   

React   doesn’t   require   using   JSX,   but   most   people   find   it   helpful   as   a   visual   aid   when   working   with  
UI   inside   the   JavaScript   code.   It   also   allows   React   to   show   more   useful   error   and   warning  
messages.  

 

1.3   Embedding   Expressions   in   JSX  
 

In  the  example  below,  we  declare  a  variable  called  name  and  then  use  it  inside  JSX  by  wrapping  it                                      
in   curly   braces:  

 

const   name   =   'Josh   Perez';  

const   element   =   <h1>Hello,   {name}</h1>;  

ReactDOM.render(  
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   element,  

   document.getElementById('root')  

);  

 

You  can  put  any  valid  JavaScript  expression  inside  the  curly  braces  in  JSX.  For  example,  2  +  2,                                    
user.firstName,   or   formatName(user)   are   all   valid   JavaScript   expressions.  

 

In  the  example  below,  we  embed  the  result  of  calling  a  JavaScript  function,  formatName(user),                            
into   an   <h1>   element.  

 

function   formatName(user)   {  

   return   user.firstName   +   '   '   +   user.lastName;  

}  

 

const   user   =   {  

   firstName:   'Harper',  

   lastName:   'Perez'  

};  

 

const   element   =   (  

   <h1>  

     Hello,   {formatName(user)}!  

   </h1>  

);  

 

ReactDOM.render(  

   element,  

   document.getElementById('root')  

);  

1.3.1   JSX   is   an   Expression   Too  
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After  compilation,  JSX  expressions  become  regular  JavaScript  function  calls  and  evaluate  to                        
JavaScript   objects.  

 

This  means  that  you  can  use  JSX  inside  of  if  statements  and  for  loops,  assign  it  to  variables,  accept                                      
it   as   arguments,   and   return   it   from   functions:  

 

function   getGreeting(user)   {  

   if   (user)   {  

     return   <h1>Hello,   {formatName(user)}!</h1>;  

   }  

   return   <h1>Hello,   Stranger.</h1>;  

}  

 

1.3.2   Specifying   Attributes   with   JSX  
 

You   may   use   quotes   to   specify   string   literals   as   attributes:  

 

const   element   =   <div   tabIndex="0"></div>;  

 

You   may   also   use   curly   braces   to   embed   a   JavaScript   expression   in   an   attribute:  

 

const   element   =   <img   src={user.avatarUrl}></img>;  

 

1.4    Rendering   Elements  
 

Elements   are   the   smallest   building   blocks   of   React   apps.  

An   element   describes   what   you   want   to   see   on   the   screen:  

 

const   element   =   <h1>Hello,   world</h1>;  
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Unlike  browser  DOM  elements,  React  elements  are  plain  objects,  and  are  cheap  to  create.  React                              
DOM   takes   care   of   updating   the   DOM   to   match   the   React   elements.  

 

1.4.1   Rendering   an   Element   into   the   DOM  
 

Let’s   say   there   is   a   <div>   somewhere   in   your   HTML   file:  

 

<div   id="root"></div>  

 

We   call   this   a   “root”   DOM   node   because   everything   inside   it   will   be   managed   by   React   DOM.  

Applications  built  with  just  React  usually  have  a  single  root  DOM  node.  If  you  are  integrating                                
React   into   an   existing   app,   you   may   have   as   many   isolated   root   DOM   nodes   as   you   like.  

To   render   a   React   element   into   a   root   DOM   node,   pass   both   to    ReactDOM.render() :  

 

const   element   =   <h1>Hello,   world</h1>;  

ReactDOM.render(element,   document.getElementById('root'));  

 

1.4.2   Updating   the   Rendered   Element  
 

React  elements  are immutable .  Once  you  create  an  element,  you  can’t  change  its  children  or                              
attributes.  An  element  is  like  a  single  frame  in  a  movie:  it  represents  the  UI  at  a  certain  point  in                                        
time.  

With  our  knowledge  so  far,  the  only  way  to  update  the  UI  is  to  create  a  new  element,  and  pass  it  to                                            
ReactDOM.render() .  

Consider   this   ticking   clock   example:  

 

function   tick()   {  

   const   element   =   (  

     <div>  

       <h1>Hello,   world!</h1>  

       <h2>It   is   {new   Date().toLocaleTimeString()}.</h2>  

     </div>  
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   );  

 

ReactDOM.render(element,   document.getElementById('root'));  

}  

setInterval(tick,   1000);  

 

1.5   Component   and   Props  

Conceptually,  components  are  like  JavaScript  functions.  They  accept  arbitrary  inputs  (called                      
“props”)   and   return   React   elements   describing   what   should   appear   on   the   screen.  

 

1.5.1   Function   and   Class   Components  
The   simplest   way   to   define   a   component   is   to   write   a   JavaScript   function:  

function   Welcome(props)   {  

   return   <h1>Hello,   {props.name}</h1>;  

}  

This  function  is  a  valid  React  component  because  it  accepts  a  single  “props”  (which  stands  for                                
properties)  object  argument  with  data  and  returns  a  React  element.  We  call  such  components                            
“function   components”   because   they   are   literally   JavaScript   functions.  

You   can   also   use   an    ES6   class    to   define   a   component:  

class   Welcome   extends   React.Component   {  

   render()   {  

     return   <h1>Hello,   {this.props.name}</h1>;  

   }  

}  

The   above   two   components   are   equivalent   from   React’s   point   of   view.  

 

1.5.2   Rendering   a   Component  
 

Previously,   we   only   encountered   React   elements   that   represent   DOM   tags:  

const   element   =   <div   />;  
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However,   elements   can   also   represent   user-defined   components:  

const   element   =   <Welcome   name="Sara"   />;  

When  React  sees  an  element  representing  a  user-defined  component,  it  passes  JSX  attributes  and                            
children   to   this   component   as   a   single   object.   We   call   this   object   “props”.  

For   example,   this   code   renders   “Hello,   Sara”   on   the   page:  

 

function   Welcome(props)   {  

  return   <h1>Hello,   {props.name}</h1>;  

}  

 

const   element   =   <Welcome   name="Sara"   />;  

ReactDOM.render   (  

   element,  

   document.getElementById('root')  

);  

 

1.5.3   Composing   Components  
 

Components  can  refer  to  other  components  in  their  output.  This  lets  us  use  the  same  component                                
abstraction  for  any  level  of  detail.  A  button,  a  form,  a  dialog,  a  screen:  in  React  apps,  all  those  are                                        
commonly   expressed   as   components.  

For   example,   we   can   create   an   App   component   that   renders   Welcome   many   times:  

 

function   Welcome(props)   {  

   return   <h1>Hello,   {props.name}</h1>;  

}  

 

function   App()   {  

   return   (  

     <div>  
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      <Welcome   name="Sara"   />  

      <Welcome   name="Cahal"   />  

      <Welcome   name="Edite"   />  

    </div>  

   );  

}  

 

ReactDOM.render(  

   <App   />,  

   document.getElementById('root')  

);  

1.5.4   Extracting   Components  
 

Don’t   be   afraid   to   split   components   into   smaller   components.  

For   example,   consider   this   Comment   component:  

function   Comment(props)   {  

   return   (  

     <div   className="Comment">  

       <div   className="UserInfo">  

         <img   className="Avatar"  

           src={props.author.avatarUrl}  

           alt={props.author.name}  

         />  

         <div   className="UserInfo-name">  

           {props.author.name}  

         </div>  

       </div>  

       <div   className="Comment-text">  

         {props.text}  

       </div>  
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       <div   className="Comment-date">  

         {formatDate(props.date)}  

       </div>  

     </div>  

   );  

}  

 

1.6   Converting   a   Function   to   a   Class  
 

You   can   convert   a   function   component   to   a   class   in   five   steps:  

1. Create   an    ES6   class ,   with   the   same   name,   that   extends   React.Component.  

2. Add   a   single   empty   method   to   it   called   render().  

3. Move   the   body   of   the   function   into   the   render()   method.  

4. Replace   props   with   this.props   in   the   render()   body.  

5. Delete   the   remaining   empty   function   declaration.  

 

class   Clock   extends   React.Component   {  

   render()   {  

     return   (  

       <div>  

         <h1>Hello,   world!</h1>  

         <h2>It   is   {this.props.date.toLocaleTimeString()}.</h2>  

       </div>  

     );  

   }  

}  

 

1.7   Adding   Local   State   to   a   Class  
 

We   will   move   the   date   from   props   to   state   in   three   steps:  
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1. Replace   this.props.date   with   this.state.date   in   the   render()   method:  

class   Clock   extends   React.Component   {  

   render()   {  

     return   (  

       <div>  

         <h1>Hello,   world!</h1>  

 

        <h2>It   is   {this.state.date.toLocaleTimeString()}.</h2>  

      </div>  

     );  

   }  

}  

 

2. Add   a    class   constructor    that   assigns   the   initial   this.state:  

class   Clock   extends   React.Component   {  

   constructor(props)   {  

     super(props);  

 

    this.state   =   {date:   new   Date()};  

  }  

 

   render()   {  

     return   (  

       <div>  

         <h1>Hello,   world!</h1>  

         <h2>It   is   {this.state.date.toLocaleTimeString()}.</h2>  

       </div>  

     );  

   }  

}  
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Note    how   we   pass   props   to   the   base   constructor:  

  constructor(props)   {  

 

    super(props);  

    this.state   =   {date:   new   Date()};  

   }  

Class   components   should   always   call   the   base   constructor   with   props.  

3. Remove   the   date   prop   from   the   <Clock   />   element:  

ReactDOM.render(  

  <Clock   />,  

  document.getElementById('root')  

);  

 

The   result   looks   like   this:  

 

class   Clock   extends   React.Component   {  

  constructor(props)   {  

    super(props);  

    this.state   =   {date:   new   Date()};  

  }  

   render()   {  

     return   (  

       <div>  

         <h1>Hello,   world!</h1>  

        <h2>It   is   {this.state.date.toLocaleTimeString()}.</h2>  

      </div>  

     );  

   }  

}  

11  



 
 

 

ReactDOM.render(  

  <Clock   />,  

  document.getElementById('root')  

);  

 

1.7.1   Using   State   Correctly  
 

There   are   three   things   you   should   know   about   setState().  

Do   Not   Modify   State   Directly  

For   example,   this   will   not   re-render   a   component:  

//   Wrong  

this.state.comment   =   'Hello';  

Instead,   use   setState():  

//   Correct  

this.setState({comment:   'Hello'});  

The   only   place   where   you   can   assign   this.state   is   the   constructor.  

State   Updates   May   Be   Asynchronous  

React   may   batch   multiple   setState()   calls   into   a   single   update   for   performance.  

Because  this.props  and  this.state  may  be  updated  asynchronously,  you  should  not  rely  on  their                            
values   for   calculating   the   next   state.  

When   you   call   setState(),   React   merges   the   object   you   provide   into   the   current   state.  

 

1.8   Lifecycle   of   Components  

Each  component  in  React  has  a  lifecycle  which  you  can  monitor  and  manipulate  during  its  three                                
main   phases.  

The   three   phases   are:   Mounting,   Updating,   and   Unmounting.  

 

1.8.1   Mounting  
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Fig:   1.2   Component   Lifecycle   Creation  

 

Mounting   means   putting   elements   into   the   DOM.  

React   has   four   built-in   methods   that   gets   called,   in   this   order,   when   mounting   a   component:  

1. constructor()  

2. getDerivedStateFromProps()  

3. render()  

4. componentDidMount()  

The  render()  method  is  required  and  will  always  be  called,  the  others  are  optional  and  will  be                                  
called   if   you   define   them.  

 

1.8.1.1   constructor  

The  constructor()  method  is  called  before  anything  else,  when  the  component  is  initiated,  and  it  is                                
the   natural   place   to   set   up   the   initial   state   and   other   initial   values.  

The   constructor()   method   is   called   with   the   props,   as   arguments,   and   you   should   always   start   by  
calling   the   super(props)   before   anything   else,   this   will   initiate   the   parent's   constructor   method   and  
allows   the   component   to   inherit   methods   from   its   parent   (React.Component).  
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class   Header   extends   React.Component   {  

   constructor(props)   {  

     super(props);  

     this.state   =   {favoritecolor:   "red"};  

   }  

   render()   {  

     return   (  

       <h1>My   Favorite   Color   is   {this.state.favoritecolor}</h1>  

     );  

   }  

}  

 

1.8.1.2   getDerivedStateFromProps  

The   getDerivedStateFromProps()   method   is   called   right   before   rendering   the   element(s)   in   the  
DOM.  

This   is   the   natural   place   to   set   the   state   object   based   on   the   initial   props.  

It   takes   state   as   an   argument,   and   returns   an   object   with   changes   to   the   state.  

The   example   below   starts   with   the   favorite   color   being   "red",   but   the   getDerivedStateFromProps()  
method   updates   the   favorite   color   based   on   the   favcol   attribute:  

Example:  

The   getDerivedStateFromProps   method   is   called   right   before   the   render   method:  

class   Header   extends   React.Component   {  

   constructor(props)   {  

     super(props);  
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     this.state   =   {favoritecolor:   "red"};  

   }  

   static   getDerivedStateFromProps(props,   state)   {  

     return   {favoritecolor:   props.favcol   };  

   }  

   render()   {  

     return   (  

       <h1>My   Favorite   Color   is   {this.state.favoritecolor}</h1>  

     );  

   }  

}  

 

1.8.1.3   render  

The   render()   method   is   required,   and   is   the   method   that   actual   outputs   HTML   to   the   DOM.  

Example:  
A   simple   component   with   a   simple   render()   method:  

class   Header   extends   React.Component   {  

   render()   {  

     return   (  

       <h1>This   is   the   content   of   the   Header   component</h1>  

     );  

   }  

}  
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1.8.1.4   componentDidMount  

The   componentDidMount()   method   is   called   after   the   component   is   rendered.  

This   is   where   you   run   statements   that   requires   that   the   component   is   already   placed   in   the   DOM.  

Example:  
At   first   my   favorite   color   is   red,   but   give   me   a   second,   and   it   is   yellow   instead:  

 

class   Header   extends   React.Component   {  

   constructor(props)   {  

     super(props);  

     this.state   =   {favoritecolor:   "red"};  

   }  

   componentDidMount()   {  

     setTimeout(()   =>   {  

       this.setState({favoritecolor:   "yellow"})  

     },   1000)  

   }  

   render()   {  

     return   (  

       <h1>My   Favorite   Color   is   {this.state.favoritecolor}</h1>  

     );  

   }  

}  
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1.8.2   Updating  

 

Fig   1.3   Component   Lifecycle   Update  

 

The   next   phase   in   the   lifecycle   is   when   a   component   is   updated.  

A   component   is   updated   whenever   there   is   a   change   in   the   component's   state   or   props.  

React   has   five   built-in   methods   that   gets   called,   in   this   order,   when   a   component   is   updated:  

1. getDerivedStateFromProps()  

2. shouldComponentUpdate()  

3. render()  

4. getSnapshotBeforeUpdate()  

5. componentDidUpdate()  

The  render()  method  is  required  and  will  always  be  called,  the  others  are  optional  and  will  be                                  
called   if   you   define   them.  

 

1.8.2.1   getDerivedStateFromProps  
 

Also  at  updates  the  getDerivedStateFromProps  method  is  called.  This  is  the  first  method  that  is                              
called   when   a   component   gets   updated.  
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This   is   still   the   natural   place   to   set   the   state   object   based   on   the   initial   props.  

The  example  below  has  a  button  that  changes  the  favorite  color  to  blue,  but  since  the                                
getDerivedStateFromProps()  method  is  called,  which  updates  the  state  with  the  color  from  the                          
favcol   attribute,   the   favorite   color   is   still   rendered   as   yellow:  

Example:  
If   the   component   gets   updated,   the   getDerivedStateFromProps()   method   is   called:  

class   Header   extends   React.Component   {  

   constructor(props)   {  

     super(props);  

     this.state   =   {favoritecolor:   "red"};  

   }  

   static   getDerivedStateFromProps(props,   state)   {  

     return   {favoritecolor:   props.favcol   };  

   }  

   changeColor   =   ()   =>   {  

     this.setState({favoritecolor:   "blue"});  

   }  

   render()   {  

     return   (  

       <div>  

       <h1>My   Favorite   Color   is   {this.state.favoritecolor}</h1>  

       <button   type="button"   onClick={this.changeColor}>Change   color</button>  

       </div>  

     );  

   }  

}  

 

1.8.2.2   shouldComponentUpdate  
 

In  the  shouldComponentUpdate()  method  you  can  return  a  Boolean  value  that  specifies  whether                          
React   should   continue   with   the   rendering   or   not.  
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The   default   value   is   true.  

The  example  below  shows  what  happens  when  the  shouldComponentUpdate()  method  returns                      
false:  

Example:  
Stop   the   component   from   rendering   at   any   update:  

class   Header   extends   React.Component   {  

   constructor(props)   {  

     super(props);  

     this.state   =   {favoritecolor:   "red"};  

   }  

   shouldComponentUpdate()   {  

     return   false;  

   }  

   changeColor   =   ()   =>   {  

     this.setState({favoritecolor:   "blue"});  

   }  

   render()   {  

     return   (  

       <div>  

       <h1>My   Favorite   Color   is   {this.state.favoritecolor}</h1>  

       <button   type="button"   onClick={this.changeColor}>Change   color</button>  

       </div>  

     );  

   }  

}  

1.8.2.3   render  
 

The  render()  method  is  of  course  called  when  a  component  gets  updated,  it  has  to  re-render  the                                  
HTML   to   the   DOM,   with   the   new   changes.  

The   example   below   has   a   button   that   changes   the   favorite   color   to   blue:  
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Example:  
Click   the   button   to   make   a   change   in   the   component's   state:  

class   Header   extends   React.Component   {  

   constructor(props)   {  

     super(props);  

     this.state   =   {favoritecolor:   "red"};  

   }  

   changeColor   =   ()   =>   {  

     this.setState({favoritecolor:   "blue"});  

   }  

   render()   {  

     return   (  

       <div>  

       <h1>My   Favorite   Color   is   {this.state.favoritecolor}</h1>  

       <button   type="button"   onClick={this.changeColor}>Change   color</button>  

       </div>  

     );  

   }  

}  

 

1.8.2.4   getSnapshotBeforeUpdate  
 

In  the  getSnapshotBeforeUpdate()  method  you  have  access  to  the  props  and  state  before  the                            
update,   meaning   that   even   after   the   update,   you   can   check   what   the   values   were   before   the   update.  

If  the  getSnapshotBeforeUpdate()  method  is  present,  you  should  also  include  the                      
componentDidUpdate()   method,   otherwise   you   will   get   an   error.  

The   example   below   might   seem   complicated,   but   all   it   does   is   this:  

When   the   component   is   mounting   it   is   rendered   with   the   favorite   color   "red".  

When  the  component  has  been  mounted,  a  timer  changes  the  state,  and  after  one  second,  the                                
favorite   color   becomes   "yellow".  
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This  action  triggers  the  update  phase,  and  since  this  component  has  a  getSnapshotBeforeUpdate()                          
method,   this   method   is   executed,   and   writes   a   message   to   the   empty   DIV1   element.  

Then  the  componentDidUpdate()  method  is  executed  and  writes  a  message  in  the  empty  DIV2                            
element:  

  

Example:  
Use  the  getSnapshotBeforeUpdate()  method  to  find  out  what  the  state  object  looked  like  before  the                              
update:  

class   Header   extends   React.Component   {  

   constructor(props)   {  

     super(props);  

     this.state   =   {favoritecolor:   "red"};  

   }  

   componentDidMount()   {  

     setTimeout(()   =>   {  

       this.setState({favoritecolor:   "yellow"})  

     },   1000)  

   }  

   getSnapshotBeforeUpdate(prevProps,   prevState)   {  

     document.getElementById("div1").innerHTML   =  

     "Before   the   update,   the   favorite   was   "   +   prevState.favoritecolor;  

   }  

   componentDidUpdate()   {  

     document.getElementById("div2").innerHTML   =  

     "The   updated   favorite   is   "   +   this.state.favoritecolor;  

   }  

   render()   {  

     return   (  

       <div>  

         <h1>My   Favorite   Color   is   {this.state.favoritecolor}</h1>  

         <div   id="div1"></div>  
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         <div   id="div2"></div>  

       </div>  

     );  

   }  

}  

 

1.8.2.5   componentDidUpdate  
 

The   componentDidUpdate   method   is   called   after   the   component   is   updated   in   the   DOM.  

The   example   below   might   seem   complicated,   but   all   it   does   is   this:  

When   the   component   is   mounting   it   is   rendered   with   the   favorite   color   "red".  

When  the  component  has  been  mounted,  a  timer  changes  the  state,  and  the  color  becomes                              
"yellow".  

This  action  triggers  the  update  phase,  and  since  this  component  has  a  componentDidUpdate                          
method,   this   method   is   executed   and   writes   a   message   in   the   empty   DIV   element:  

Example:  
The   componentDidUpdate   method   is   called   after   the   update   has   been   rendered   in   the   DOM:  

 

class   Header   extends   React.Component   {  

   constructor(props)   {  

     super(props);  

     this.state   =   {favoritecolor:   "red"};  

   }  

   componentDidMount()   {  

     setTimeout(()   =>   {  

       this.setState({favoritecolor:   "yellow"})  

     },   1000)  

   }  

   componentDidUpdate()   {  

     document.getElementById("mydiv").innerHTML   =  

     "The   updated   favorite   is   "   +   this.state.favoritecolor;  
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   }  

   render()   {  

     return   (  

       <div>  

       <h1>My   Favorite   Color   is   {this.state.favoritecolor}</h1>  

       <div   id="mydiv"></div>  

       </div>  

     );  

   }  

}  

 

1.8.3   Unmounting  
 

The  next  phase  in  the  lifecycle  is  when  a  component  is  removed  from  the  DOM,  or  unmounting  as                                    
React   likes   to   call   it.  

React   has   only   one   built-in   method   that   gets   called   when   a   component   is   unmounted:  

● componentWillUnmount()  

 

1.8.3.1   componentWillUnmount  
 

The  componentWillUnmount  method  is  called  when  the  component  is  about  to  be  removed  from                            
the   DOM.  

Example:  
Click   the   button   to   delete   the   header:  

class   Container   extends   React.Component   {  

   constructor(props)   {  

     super(props);  

     this.state   =   {show:   true};  

   }  

   delHeader   =   ()   =>   {  
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     this.setState({show:   false});  

   }  

   render()   {  

     let   myheader;  

     if   (this.state.show)   {  

       myheader   =   <Child   />;  

     };  

     return   (  

       <div>  

       {myheader}  

       <button   type="button"   onClick={this.delHeader}>Delete   Header</button>  

       </div>  

     );  

   }  

}  

 

class   Child   extends   React.Component   {  

   componentWillUnmount()   {  

     alert("The   component   named   Header   is   about   to   be   unmounted.");  

   }  

   render()   {  

     return   (  

       <h1>Hello   World!</h1>  

     );  

   }  

}  

 

1.9   Handling   Events  
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Handling  events  with  React  elements  is  very  similar  to  handling  events  on  DOM  elements.  There                              
are   some   syntax   differences:  

● React   events   are   named   using   camelCase,   rather   than   lowercase.  

● With   JSX   you   pass   a   function   as   the   event   handler,   rather   than   a   string.  

For   example,   the   HTML:  

 

<button   onclick="activateLasers()">  

   Activate   Lasers  

</button>  

 

is   slightly   different   in   React:  

 

<button   onClick={activateLasers}>  

  Activate   Lasers  

</button>  

 

Another  difference  is  that  you  cannot  return  false  to  prevent  default  behavior  in  React.  You  must                                
call  preventDefault  explicitly.  For  example,  with  plain  HTML,  to  prevent  the  default  link  behavior                            
of   opening   a   new   page,   you   can   write:  

<a   href="#"   onclick="console.log('The   link   was   clicked.');   return   false">  

   Click   me  

</a>  

In   React,   this   could   instead   be:  

 

function   ActionLink()   {  

  function   handleClick(e)   {  

    e.preventDefault();  

    console.log('The   link   was   clicked.');  

  }  

   return   (  

    <a   href="#"   onClick={handleClick}>  
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      Click   me  

     </a>  

   );  

}  

 

Here,  e  is  a  synthetic  event.  React  defines  these  synthetic  events  according  to  the W3C  spec ,  so                                  
you  don’t  need  to  worry  about  cross-browser  compatibility.  See  the SyntheticEvent  reference  guide                          
to   learn   more.  

When  using  React,  you  generally  don’t  need  to  call  addEventListener  to  add  listeners  to  a  DOM                                
element   after   it   is   created.   Instead,   just   provide   a   listener   when   the   element   is   initially   rendered.  

When  you  define  a  component  using  an ES6  class ,  a  common  pattern  is  for  an  event  handler  to  be                                      
a  method  on  the  class.  For  example,  this  Toggle  component  renders  a  button  that  lets  the  user                                  
toggle   between   “ON”   and   “OFF”   states:  

 

class   Toggle   extends   React.Component   {  

   constructor(props)   {  

     super(props);  

     this.state   =   {isToggleOn:   true};  

    //   This   binding   is   necessary   to   make   ̀ this`   work   in   the   callback  

    this.handleClick   =   this.handleClick.bind(this);  

  }  

 

  handleClick()   {  

    this.setState(state   =>   ({  

      isToggleOn:   !state.isToggleOn  

    }));  

  }  

 

   render()   {  

     return   (  

      <button   onClick={this.handleClick}>  

        {this.state.isToggleOn   ?   'ON'   :   'OFF'}  
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       </button>  

     );  

   }  

}  

 

ReactDOM.render(  

   <Toggle   />,  

   document.getElementById('root')  

);  

 

1.10   Router  
 

React  Router  is  a  standard  library  for  routing  in  React.  It  enables  the  navigation  among  views  of                                  
various  components  in  a  React  Application,  allows  changing  the  browser  URL,  and  keeps  the  UI  in                                
sync   with   the   URL.  

Let  us  create  a  simple  application  to  React  to  understand  how  the  React  Router  works.  The                                
application  will  contain  three  components:  home  component,  about  a  component,  and  contact                        
component.   We   will   use   React   Router   to   navigate   between   these   components.  

1.10.1   Installing   React   Router:   
 

React  Router  can  be  installed  via npm  in  your  React  application.  Follow  the  steps  given  below  to                                  
install   Router   in   your   React   application:  

● Step   1:    cd    into   your   project   directory   i.e   geeks.  

● Step   2:   To   install   the   React   Router   use   the   following   command:  

npm   install   react-router-dom   –save  

 

After   installing   react-router-dom,   add   its   components   to   your   React   application.  

 

1.10.2   Adding   React   Router   Components:  
 

  The   main   Components   of   React   Router   are:  
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● BrowserRouter:  BrowserRouter  is  a  router  implementation  that  uses  the  HTML5  history                      
API(pushState,  replaceState  and  the  popstate  event)  to  keep  your  UI  in  sync  with  the  URL.                              
It   is   the   parent   component   that   is   used   to   store   all   of   the   other   components.  

● Route:  Route  is  the  conditionally  shown  component  that  renders  some  UI  when  its  path                            
matches   the   current   URL.  

● Link:  Link  component  is  used  to  create  links  to  different  routes  and  implement  navigation                            
around   the   application.   It   works   like   an   HTML    anchor   tag .  

● Switch:  Switch  component  is  used  to  render  only  the  first  route  that  matches  the  location                              
rather  than  rendering  all  matching  routes.  Although  there  is  no  defying  functionality  of                          
SWITCH  tag  in  our  application  because  none  of  the  LINK  paths  are  ever  going  to  coincide.                                
But  let’s  say  we  have  a  route  (Note  that  there  is  no  EXACT  in  here),  then  all  the  Route  tags                                        
are  going  to  be  processed  which  start  with  ‘/’  (all  Routes  start  with  /).  This  is  where  we                                    
need   a   SWITCH   statement   to   process   only   one   of   the   statements.  

 

To  add  React  Router  components  in  your  application,  open  your  project  directory  in  the  editor  you                                

use   and   go   to    app.js    file.  

//App.js:  

import   {  

     BrowserRouter   as   Router,  

     Route,  

     Link,  

     Switch  

}   from   'react-router-dom';  

import   {  

     BrowserRouter   as   Router,  

     Route,  

     Link,  

     Switch  

}   from   'react-router-dom';  
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1.10.3   Using   React   Router   :-  

To  use  React  Router,  let  us  first  create  a  few  components  in  the  react  application.  In  your  project                                    
directory,  create  a  folder  named  component  inside  the  src  folder  and  now  add  3  files  named                                
home.js,   about.js   and   contact.js   to   the   component   folder.  

 

//Home.js:  

import   React   from   'react';   

 

function   Home   (){   

return   <h1>Welcome   to   the   Unthinkable   Solutions!</h1>   

}   

 

export   default   Home;   

 

//About.js:  

import   React   from   'react';   

 

function   About   ()   {   

return   <div>   

<h2>We   provide   you   best   solutions!</h2>  

  </div>   

}   

export   default   About;   

 

//Contact.js:  

import   React   from   'react';   

 

function   Contact   (){   

return   <address>   

You   can   find   us   here:<br   />   
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Unthinkable   Solutions<br   />   

9th   Floor   Sector   30   <br   />   

Silokhera   NH   9   Gurgaon   (Haryana)  

</address>   

}   

export   default   Contact;   

 

Now,   let   us   include   React   Router   components   to   the   application:  

● BrowserRouter:   
Add  BrowserRouter  aliased  as  Router  to  your  app.js  file  in  order  to  wrap  all  the  other                                
components.   BrowserRouter   is   a   parent   component   and   can   have   only   single   child.  

class   App   extends   Component   {   

render()   {   

return   (   

<Router>   

<div   className="App">   

</div>   

</Router>   

);   

}   

}   

 

● Link:   
Let  us  now  create  links  to  our  components.  Link  component  uses  the  to  prop  to  describe  the                                  
location   where   the   links   should   navigate   to.  

<div   className="App">   

<ul>   

<li>   

<Link   to="/">Home</Link>   

30  



 
 

</li>   

<li>   

<Link   to="/about">About   Us</Link>   

</li>   

<li>   

<Link   to="/contact">Contact   Us</Link>   

</li>   

</ul>   

</div>   

 

Now,  run  your  application  on  the  local  host  and  click  on  the  links  you  created.  You  will  notice  the                                      
url   changing   according   to   the   value   in   to   props   of   the   Link   component.  

 

 

Fig   1.4   Routing  

● Route:   
 

Route  component  will  now  help  us  to  establish  the  link  between  the  component's  UI  and                              
the   URL.   To   include   routes   to   the   application,   add   the   code   given   below   to   your   app.js.  

<Route   exact   path='/'   component={Home}></Route>   

<Route   exact   path='/about'   component={About}></Route>   

<Route   exact   path='/contact'   component={Contact}></Route>   

 

Let   us   now   try   to   understand   the   props   associated   with   the   Route   component.  
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1. exact: It  is  used  to  match  the  exact  value  with  the  URL.  For  Eg.,  exact                              
path=’/about’  will  only  render  the  component  if  it  exactly  matches  the  path  but  if                            
we  remove  exact  from  the  syntax,  then  component  will  still  be  rendered  even  if  the                              
structure   is   like   /about/10.  

2.   path:    Path   specifies   a   pathname   we   assign   to   our   component.  

3.    component:    It   refers   to   the   component   which   will   render   on   matching   the   path.  

 

● Switch:   
To   render   a   single   component,   wrap   all   the   routes   inside   the   Switch   Component.  

<Switch>   

<Route   exact   path='/'   component={Home}></Route>   

<Route   exact   path='/about'   component={About}></Route>   

<Route   exact   path='/contact'   component={Contact}></Route>   

</Switch>   

 

Switch  groups  together  several  routes,  iterates  over  them  and  finds  the  first  one  that  matches  the                                
path.   Thereby,   the   corresponding   component   to   the   path   is   rendered.  

 

After   adding   all   the   components   here   is   our   complete   source   code:  
 

import   React,   {   Component   }   from   'react';   

import   {   BrowserRouter   as   Router,   Route,   Link,   Switch   }   from   'react-router-dom';   

import   Home   from   './component/home';   

import   About   from   './component/about';   

import   Contact   from   './component/contact';   

import   './App.css';   

 

class   App   extends   Component   {   

render()   {   

return   (   
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<Router>   

<div   className="App">   

<ul   className="App-header">   

<li>   

<Link   to="/">Home</Link>   

</li>   

<li>   

<Link   to="/about">About   Us</Link>   

</li>   

<li>   

<Link   to="/contact">Contact   Us</Link>   

</li>   

</ul>   

<Switch>   

<Route   exact   path='/'   component={Home}></Route>   

<Route   exact   path='/about'   component={About}></Route>   

<Route   exact   path='/contact'   component={Contact}></Route>   

</Switch>   

</div>   

</Router>   

);   

}   

}   

export   default   App;   

 

1.11.   Redux  

Redux  is  a  predictable  state  container  for  JavaScript  apps.  As  the  application  grows,  it  becomes                              
difficult  to  keep  it  organized  and  maintain  data  flow.  Redux  solves  this  problem  by  managing  the                                
application's  state  with  a  single  global  object  called  Store.  Redux  fundamental  principles  help  in                            
maintaining   consistency   throughout   your   application,   which   makes   debugging   and   testing   easier.  
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More  importantly,  it  gives  you  live  code  editing  combined  with  a  time-travelling  debugger.  It  is                              
flexible   to   go   with   any   view   layer   such   as   React,   Angular,   Vue,   etc.  

 

Principles   of   Redux  

Predictability   of   Redux   is   determined   by   three   most   important   principles   as   given   below   −  

● Single   Source   of   Truth  

The  state  of  your  whole  application  is  stored  in  an  object  tree  within  a  single  store.  As  the  whole                                      
application   state   is   stored   in   a   single   tree,   it   makes   debugging   easy,   and   development   faster.  

● State   is   Read-only  

The  only  way  to  change  the  state  is  to  emit  an  action,  an  object  describing  what  happened.  This                                    
means   nobody   can   directly   change   the   state   of   your   application.  

● Changes   are   made   with   pure   functions  

To  specify  how  the  state  tree  is  transformed  by  actions,  you  write  pure  reducers.  A  reducer  is  a                                    
central  place  where  state  modification  takes  place.  Reducer  is  a  function  which  takes  state  and                              
action   as   arguments,   and   returns   a   newly   updated   state.  

 

1.11.1   Installation  

Run   the   following   command   in   your   command   prompt   to   install   Redux.  

npm   install   --save   redux  

 

To   use   Redux   with   react   application,   you   need   to   install   an   additional   dependency   as   follows   −  

npm   install   --save   react-redux  

 

1.11.2   Core   Concepts  

Let  us  assume  our  application’s  state  is  described  by  a  plain  object  called  initialState  which  is  as                                  
follows   −  

const   initialState   =   {  

    isLoading:   false,  

    items:   [],  

    hasError:   false  

};  
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Every  piece  of  code  in  your  application  cannot  change  this  state.  To  change  the  state,  you  need  to                                    
dispatch   an   action.  

 

What   is   an   action?  
 

An  action  is  a  plain  object  that  describes  the  intention  to  cause  change  with  a  type  property.  It  must                                      
have  a  type  property  which  tells  what  type  of  action  is  being  performed.  The  command  for  action                                  
is   as   follows   −  

 

return   {  

    type:   'ITEMS_REQUEST',   //action   type  

    isLoading:   true   //payload   information  

}  

 

Actions  and  states  are  held  together  by  a  function  called  Reducer.  An  action  is  dispatched  with  an                                  
intention  to  cause  change.  This  change  is  performed  by  the  reducer.  Reducer  is  the  only  way  to                                  
change  states  in  Redux,  making  it  more  predictable,  centralised  and  debuggable.  A  reducer                          
function   that   handles   the   ‘ITEMS_REQUEST’   action   is   as   follows   −  

const   reducer   =   (state   =   initialState,   action)   =>   {   //es6   arrow   function  

    switch   (action.type)   {  

       case   'ITEMS_REQUEST':  

          return   Object.assign({},   state,   {  

             isLoading:   action.isLoading  

          })  

       default:  

          return   state;  

    }  

}  

Redux  has  a  single  store  which  holds  the  application  state.  If  you  want  to  split  your  code  on  the                                      
basis   of   data   handling   logic,   you   should   start   splitting   your   reducers   instead   of   stores   in   Redux.  

Redux   components   are   as   follows   −  
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Fig   1.5   Redux   Components  

1.11.3   Data   Flow  

Redux  follows  the  unidirectional  data  flow.  It  means  that  your  application  data  will  follow  in                              
one-way  binding  data  flow.  As  the  application  grows  &  becomes  complex,  it  is  hard  to  reproduce                                
issues   and   add   new   features   if   you   have   no   control   over   the   state   of   your   application.  

Redux  reduces  the  complexity  of  the  code,  by  enforcing  the  restriction  on  how  and  when  state                                
update  can  happen.  This  way,  managing  updated  states  is  easy.  We  already  know  about  the                              
restrictions  as  the  three  principles  of  Redux.  Following  diagram  will  help  you  understand  Redux                            
data   flow   better   −  
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Fig   1.6   Data   Flow   

● An   action   is   dispatched   when   a   user   interacts   with   the   application.  

● The  root  reducer  function  is  called  with  the  current  state  and  the  dispatched  action.  The  root                                

reducer  may  divide  the  task  among  smaller  reducer  functions,  which  ultimately  returns  a                          

new   state.  

● The   store   notifies   the   view   by   executing   their   callback   functions.  

● The   view   can   retrieve   updated   state   and   re-render   again.  

 

1.11.4   Store  

A  store  is  an  immutable  object  tree  in  Redux.  A  store  is  a  state  container  which  holds  the                                    
application’s  state.  Redux  can  have  only  a  single  store  in  your  application.  Whenever  a  store  is                                
created   in   Redux,   you   need   to   specify   the   reducer.  
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Let  us  see  how  we  can  create  a  store  using  the  createStore  method  from  Redux.  One  need  to  import                                      
the  createStore  package  from  the  Redux  library  that  supports  the  store  creation  process  as  shown                              
below   −  

import   {   createStore   }   from   'redux';  

import   reducer   from   './reducers/reducer'  

const   store   =   createStore(reducer);  

 

A   createStore   function   can   have   three   arguments.   The   following   is   the   syntax   −  

createStore(reducer,   [preloadedState],   [enhancer])  

 

A  reducer  is  a  function  that  returns  the  next  state  of  app.  A  preloadedState  is  an  optional  argument                                    
and  is  the  initial  state  of  your  app.  An  enhancer  is  also  an  optional  argument.  It  will  help  you                                      
enhance   your   store   with   third-party   capabilities.  

A   store   has   three   important   methods   as   given   below   −  

● getState  
It   helps   you   retrieve   the   current   state   of   your   Redux   store.  

The   syntax   for   getState   is   as   follows   −  

store.getState()  

 

● dispatch  
It   allows   you   to   dispatch   an   action   to   change   a   state   in   your   application.  

The   syntax   for   dispatch   is   as   follows   −  

store.dispatch({type:'ITEMS_REQUEST'})  

 

● subscribe  
It  helps  you  register  a  callback  that  Redux  store  will  call  when  an  action  has  been                                
dispatched.  As  soon  as  the  Redux  state  has  been  updated,  the  view  will  re-render                            
automatically.  

The   syntax   for   dispatch   is   as   follows   −  

store.subscribe(()=>{   console.log(store.getState());})  
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Actions  are  the  only  source  of  information  for  the  store  as  per  Redux  official  documentation.  It                                
carries   a   payload   of   information   from   your   application   to   store.  

As  discussed  earlier,  actions  are  plain  JavaScript  objects  that  must  have  a  type  attribute  to  indicate                                
the  type  of  action  performed.  It  tells  us  what  had  happened.  Types  should  be  defined  as  string                                  
constants   in   your   application   as   given   below   −  

 

const   ITEMS_REQUEST   =   'ITEMS_REQUEST';  

 

Apart  from  this  type  attribute,  the  structure  of  an  action  object  is  totally  up  to  the  developer.  It  is                                      
recommended  to  keep  your  action  object  as  light  as  possible  and  pass  only  the  necessary                              
information.  

To  cause  any  change  in  the  store,  you  need  to  dispatch  an  action  first  by  using  store.dispatch()                                  
function.   The   action   object   is   as   follows   −  

 

{   type:   GET_ORDER_STATUS   ,   payload:   {orderId,userId   }   }  

{   type:   GET_WISHLIST_ITEMS,   payload:   userId   }  

 

Actions   Creators  
 

Action  creators  are  the  functions  that  encapsulate  the  process  of  creation  of  an  action  object.  These                                
functions  simply  return  a  plain  Js  object  which  is  an  action.  It  promotes  writing  clean  code  and                                  
helps   to   achieve   reusability.  

Let  us  learn  about  action  creators  which  lets  you  dispatch  an  action,  ‘ITEMS_REQUEST’  that                            
requests  for  the  product  items  list  data  from  the  server.  Meanwhile,  the  isLoading  state  is  made  true                                  
in  the  reducer  in  ‘ITEMS_REQUEST’  action  type  to  indicate  that  items  are  loading,  and  data  is                                
still   not   received   from   the   server.  

Initially,  the  isLoading  state  was  false  in  the  initialState  object  assuming  nothing  is  loading.  When                              
data  is  received  at  browser,  isLoading  state  will  be  returned  as  false  in                          
‘ITEMS_REQUEST_SUCCESS’  action  type  in  the  corresponding  reducer.  This  state  can  be  used                        
as  a  prop  in  react  components  to  display  loader/message  on  your  page  while  the  request  for  data  is                                    
on.   The   action   creator   is   as   follows   −  

 

const   ITEMS_REQUEST   =   ‘ITEMS_REQUEST’   ;  

const   ITEMS_REQUEST_SUCCESS   =   ‘ITEMS_REQUEST_SUCCESS’   ;  

export   function   itemsRequest(bool,startIndex,endIndex)   {  
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    let   payload   =   {  

       isLoading:   bool,  

       startIndex,  

       endIndex  

    }  

    return   {  

       type:   ITEMS_REQUEST,  

       payload  

    }  

}  

export   function   itemsRequestSuccess(bool)   {  

    return   {  

       type:   ITEMS_REQUEST_SUCCESS,  

       isLoading:   bool,  

    }  

}  

 

To   invoke   a   dispatch   function,   you   need   to   pass   action   as   an   argument   to   the   dispatch   function.  

 

dispatch(itemsRequest(true,1,   20));  

dispatch(itemsRequestSuccess(false));  

 

You  can  dispatch  an  action  by  directly  using  store.dispatch().  However,  it  is  more  likely  that  you                                
access  it  with  the  react-Redux  helper  method  called  connect().  You  can  also  use                          
bindActionCreators()   method   to   bind   many   action   creators   with   dispatch   functions.  

 

1.11.5   Pure   Functions  
 

A  function  is  a  process  which  takes  inputs  called  arguments,  and  produces  some  output  known  as                                
return   value.   A   function   is   called   pure   if   it   abides   by   the   following   rules   −  

● A   function   returns   the   same   result   for   the   same   arguments.  
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● Its   evaluation   has   no   side   effects,   i.e.,   it   does   not   alter   input   data.  

● No   mutation   of   local   &   global   variables.  

● It   does   not   depend   on   the   external   state   like   a   global   variable.  

Let  us  take  the  example  of  a  function  which  returns  two  times  of  the  value  passed  as  an  input  to  the                                          
function.  In  general,  it  is  written  as,  f(x)  =>  x*2.  If  a  function  is  called  with  an  argument  value  2,                                        
then   the   output   would   be   4,   f(2)   =>   4.  

Let   us   write   the   definition   of   the   function   in   JavaScript   as   shown   below   −  

 

const   double   =   x   =>   x*2;   //   es6   arrow   function  

console.log(double(2));    //   4  

 

Here,   double   is   a   pure   function.  

As  per  the  three  principles  in  Redux,  changes  must  be  made  by  a  pure  function,  i.e.,  reducer  in                                    
Redux.   Now,   a   question   arises   as   to   why   a   reducer   must   be   a   pure   function.  

Suppose,  you  want  to  dispatch  an  action  whose  type  is  'ADD_TO_CART_SUCCESS'  to  add  an                            
item   to   your   shopping   cart   application   by   clicking   the   add   to   cart   button.  

Let   us   assume   the   reducer   is   adding   an   item   to   your   cart   as   given   below   −  

 

const   initialState   =   {  

    isAddedToCart:   false;  

}  

const   addToCartReducer   =   (state   =   initialState,   action)   =>   {   //es6   arrow   function  

    switch   (action.type)   {  

       case   'ADD_TO_CART_SUCCESS'   :  

          state.isAddedToCart   =   !state.isAddedToCart;   //original   object   altered  

          return   state;  

       default:  

          return   state;  

    }  

}  

export   default   addToCartReducer   ;  
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Let  us  suppose,  isAddedToCart  is  a  property  on  state  object  that  allows  you  to  decide  when  to                                  
disable  the  ‘add  to  cart’  button  for  the  item  by  returning  a  Boolean  value  ‘true  or  false’.  This                                    
prevents  user  to  add  same  product  multiple  times.  Now,  instead  of  returning  a  new  object,  we  are                                  
mutating  isAddedToCart  prop  on  the  state  like  above.  Now  if  we  try  to  add  an  item  to  cart,  nothing                                      
happens.   Add   to   cart   button   will   not   get   disabled.  

The   reason   for   this   behaviour   is   as   follows   −  

Redux  compares  old  and  new  objects  by  the  memory  location  of  both  the  objects.  It  expects  a  new                                    
object  from  the  reducer  if  any  change  has  happened.  And  it  also  expects  to  get  the  old  object  back                                      
if  no  change  occurs.  In  this  case,  it  is  the  same.  Due  to  this  reason,  Redux  assumes  that  nothing  has                                        
happened.  

So,  it  is  necessary  for  a  reducer  to  be  a  pure  function  in  Redux.  The  following  is  a  way  to  write  it                                            
without   mutation   −  

const   initialState   =   {  

    isAddedToCart:   false;  

}  

const   addToCartReducer   =   (state   =   initialState,   action)   =>   {   //es6   arrow   function  

    switch   (action.type)   {  

       case   'ADD_TO_CART_SUCCESS'   :  

          return   {  

             ...state,  

             isAddedToCart:   !state.isAddedToCart  

          }  

       default:  

          return   state;  

    }  

}  

export   default   addToCartReducer;  

 

1.11.6   Reducers  
 

Reducers  are  a  pure  function  in  Redux.  Pure  functions  are  predictable.  Reducers  are  the  only  way                                
to  change  states  in  Redux.  It  is  the  only  place  where  you  can  write  logic  and  calculations.  Reducer                                    
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function  will  accept  the  previous  state  of  the  app  and  action  being  dispatched,  calculate  the  next                                
state   and   returns   the   new   object.  

The   following   few   things   should   never   be   performed   inside   the   reducer   −  

● Mutation   of   functions   arguments  

● API   calls   &   routing   logic  

● Calling   non-pure   function   e.g.   Math.random()  

The   following   is   the   syntax   of   a   reducer   −  

(state,action)   =>   newState  

 

Let  us  continue  the  example  of  showing  the  list  of  product  items  on  a  web  page,  discussed  in  the                                      
action   creators   module.   Let   us   see   below   how   to   write   its   reducer.  

 

const   initialState   =   {  

    isLoading:   false,  

    items:   []  

};  

const   reducer   =   (state   =   initialState,   action)   =>   {  

    switch   (action.type)   {  

       case   'ITEMS_REQUEST':  

          return   Object.assign({},   state,   {  

             isLoading:   action.payload.isLoading  

          })  

       case   ‘ITEMS_REQUEST_SUCCESS':  

          return   Object.assign({},   state,   {  

             items:   state.items.concat(action.items),  

             isLoading:   action.isLoading  

          })  

       default:  

          return   state;  

    }  

}  
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export   default   reducer;  

 

Firstly,  if  you  do  not  set  state  to  ‘initialState’,  Redux  calls  reducer  with  the  undefined  state.  In  this                                    
code  example,  concat()  function  of  JavaScript  is  used  in  ‘ITEMS_REQUEST_SUCCESS',  which                      
does   not   change   the   existing   array;   instead   returns   a   new   array.  

In  this  way,  you  can  avoid  mutation  of  the  state.  Never  write  directly  to  the  state.  In                                  
'ITEMS_REQUEST',   we   have   to   set   the   state   value   from   the   action   received.  

It  is  already  discussed  that  we  can  write  our  logic  in  a  reducer  and  can  split  it  on  the  logical  data                                          
basis.  Let  us  see  how  we  can  split  reducers  and  combine  them  together  as  root  reducer  when                                  
dealing   with   a   large   application.  

Suppose,  we  want  to  design  a  web  page  where  a  user  can  access  product  order  status  and  see                                    
wishlist  information.  We  can  separate  the  logic  in  different  reducers  files,  and  make  them  work                              
independently.  Let  us  assume  that  GET_ORDER_STATUS  action  is  dispatched  to  get  the  status  of                            
order   corresponding   to   some   order   id   and   user   id.  

 

/reducer/orderStatusReducer.js:  

import   {   GET_ORDER_STATUS   }   from   ‘../constants/appConstant’;  

export   default   function   (state   =   {}   ,   action)   {  

    switch(action.type)   {  

       case   GET_ORDER_STATUS:  

          return   {   ...state,   orderStatusData:   action.payload.orderStatus   };  

       default:  

          return   state;  

    }  

}  

 

Similarly,  assume  GET_WISHLIST_ITEMS  action  is  dispatched  to  get  the  user’s  wishlist                      
information   respective   of   a   user.  

/reducer/getWishlistDataReducer.js:  

import   {   GET_WISHLIST_ITEMS   }   from   ‘../constants/appConstant’;  

export   default   function   (state   =   {},   action)   {  

    switch(action.type)   {  

       case   GET_WISHLIST_ITEMS:  
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          return   {   ...state,   wishlistData:   action.payload.wishlistData   };  

       default:  

          return   state;  

    }  

}  

Now,  we  can  combine  both  reducers  by  using  Redux  combineReducers  utility.  The                        
combineReducers  generate  a  function  which  returns  an  object  whose  values  are  different  reducer                          
functions.  You  can  import  all  the  reducers  in  index  reducer  file  and  combine  them  together  as  an                                  
object   with   their   respective   names.  

 

/reducer/index.js:  

import   {   combineReducers   }   from   ‘redux’;  

import   OrderStatusReducer   from   ‘./orderStatusReducer’;  

import   GetWishlistDataReducer   from   ‘./getWishlistDataReducer’;  

 

const   rootReducer   =   combineReducers   ({  

    orderStatusReducer:   OrderStatusReducer,  

    getWishlistDataReducer:   GetWishlistDataReducer  

});  

export   default   rootReducer;  

 

Now,   you   can   pass   this   rootReducer   to   the   createStore   method   as   follows   −  

const   store   =   createStore(rootReducer);  

 

1.11.7   Integrating   with   React  
 

In  the  previous  chapters,  we  have  learnt  what  is  Redux  and  how  it  works.  Let  us  now  check  the                                      
integration  of  the  view  part  with  Redux.  You  can  add  any  view  layer  to  Redux.  We  will  also                                    
discuss   the   React   library   and   Redux.  

Let  us  say  if  various  react  components  need  to  display  the  same  data  in  different  ways  without                                  
passing  it  as  a  prop  to  all  the  components  from  top-level  component  to  the  way  down.  It  would  be                                      
ideal  to  store  it  outside  the  react  components.  Because  it  helps  in  faster  data  retrieval  as  you  need                                    
not   pass   data   all   the   way   down   to   different   components.  
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Let  us  discuss  how  it  is  possible  with  Redux.  Redux  provides  the  react-redux  package  to  bind  react                                  
components   with   two   utilities   as   given   below   −  

● Provider  
● Connect  

Provider  makes  the  store  available  to  the  rest  of  the  application.  Connect  function  helps  the  react                                
component   to   connect   to   the   store,   responding   to   each   change   occurring   in   the   store’s   state.  

Let  us  have  a  look  at  the  root  index.js  file  which  creates  a  store  and  uses  a  provider  that  enables  the                                          
store   to   the   rest   of   the   app   in   a   react-redux   app.  

 

import   React   from   'react'  

import   {   render   }   from   'react-dom'  

import   {   Provider   }   from   'react-redux'  

import   {   createStore,   applyMiddleware   }   from   'redux';  

import   reducer   from   './reducers/reducer'  

import   thunk   from   'redux-thunk';  

import   App   from   './components/app'  

import   './index.css';  

 

const   store   =   createStore(  

    reducer,  

 window.__REDUX_DEVTOOLS_EXTENSION__  &&      
window.__REDUX_DEVTOOLS_EXTENSION__(),  

    applyMiddleware(thunk)  

)  

render(  

    <Provider   store   =   {store}>  

       <App   />  

    </Provider>,  

    document.getElementById('root')  

)  
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Whenever  a  change  occurs  in  a  react-redux  app,  mapStateToProps()  is  called.  In  this  function,  we                              
exactly   specify   which   state   we   need   to   provide   to   our   react   component.  

 

With  the  help  of  connect()  function  explained  below,  we  are  connecting  these  app’s  state  to  the                                
react  component.  Connect()  is  a  high  order  function  which  takes  component  as  a  parameter.  It                              
performs  certain  operations  and  returns  a  new  component  with  correct  data  which  we  finally                            
exported.  

With  the  help  of  mapStateToProps(),  we  provide  these  store  states  as  prop  to  our  react  component.                                
This  code  can  be  wrapped  in  a  container  component.  The  motive  is  to  separate  concerns  like  data                                  
fetching,   rendering   concern   and   reusability.  

 

import   {   connect   }   from   'react-redux'  

import   Listing   from   '../components/listing/Listing'   //react   component  

import   makeApiCall   from   '../services/services'   //component   to   make   api   call  

 

const   mapStateToProps   =   (state)   =>   {  

    return   {  

       items:   state.items,  

       isLoading:   state.isLoading  

    };  

};  

const   mapDispatchToProps   =   (dispatch)   =>   {  

    return   {  

       fetchData:   ()   =>   dispatch(makeApiCall())  

    };  

};  

export   default   connect(mapStateToProps,   mapDispatchToProps)(Listing);  

 

The   definition   of   a   component   to   make   an   api   call   in   services.js   file   is   as   follows   −  

 

import   axios   from   'axios'  

import   {   itemsLoading,   itemsFetchDataSuccess   }   from   '../actions/actions'  
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export   default   function   makeApiCall()   {  

    return   (dispatch)   =>   {  

       dispatch(itemsLoading(true));  

       axios.get('http://api.tvmaze.com/shows')  

       .then((response)   =>   {  

          if   (response.status   !==   200)   {  

             throw   Error(response.statusText);  

          }  

          dispatch(itemsLoading(false));  

          return   response;  

       })  

       .then((response)   =>   dispatch(itemsFetchDataSuccess(response.data)))  

    };  

}  

 

mapDispatchToProps()  receives  dispatch  function  as  a  parameter  and  returns  you  callback  props  as                          
plain   objects   that   you   pass   to   your   react   component.  

Here,  you  can  access  fetchData  as  a  prop  in  your  react  listing  component,  which  dispatches  an                                
action  to  make  an  API  call.  mapDispatchToProps()  is  used  to  dispatch  an  action  to  store.  In                                
react-redux,   components   cannot   access   the   store   directly.   The   only   way   is   to   use   connect().  

Let   us   understand   how   the   react-redux   works   through   the   below   diagram   −  
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Fig   1.7  
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Chapter   2-   
PROJECT   ANALYSIS  

 
2.1   What   is   supportSME  
 
SupportSME  Community  Inc.  has  launched  a  marketplace  platform  to  help  small  businesses                        
mitigate  potentially  catastrophic  effects  of  coronavirus‐related  closures,  lockdowns  and  other                    
restrictions.  According  to  a  new  survey,  one  in  three  businesses  in  Canada  say  that  they  cannot                                
survive  the  current  coronavirus  pandemic  conditions  for  more  than  a  month.  According  to  the                            
Canadian  Federation  of  Independent  Business,  60  percent  of  small  businesses  have  seen  a                          
significant  drop  in  sales,  with  more  than  a  third  reporting  a  reduction  greater  than  75  percent.  In                                  
these  uncertain  and  chaotic  times,  the  SupportSME  platform  targets  all  small  and  medium                          
businesses  including  restaurants,  spas,  beauty  salons,  barber’s  shops,  dental  offices,                    
physiotherapy/massage  clinics,  fitness  centers,  shops,  and  arts  and  entertainment  venues  that  are                        
directly  or  indirectly  dependent  on  free  movement  of  buyers  arriving  in‐person  to  physical                          
business  locations.  The  platform  provides  a  “natural”  community-based  financing  solution  to  help                        
businesses  meet  their  liquidity  and  operating  expense  requirements  by  channeling  immediately                      
available  cash  funds  from  buyers  who  are  willing  to  support  their  favorite  service  providers  now  in                                
lieu  of  the  services  delivered  later.  The  governments  of  all  levels  may  benefit  from  the  platform  by                                  
leveraging  it  to  channel  available  consumer  cash  in  a  form  of  pent‐up  demand  for  small  business                                
products  and  services  instead  of  directly  subsidizing  business  operational  expenses  during  the                        
COVID‐19  economic  downturn.  Supportsme’s  marketplace  platform  allows  local  suppliers  to  list                      
their  businesses  and  offer  services  by  issuing  certificates.  Customers  will  be  able  to  purchase  these                              
certificates  during  the  restrictions,  making  the  funds  immediately  available  for  the  businesses,  and                          
redeem   them   after   the   restrictions   are   lifted   at   the   issuer-specified   premium.  

 

2.2   Technology   Stack:-   
 

● Frontend:-    ReactJs   for   web   App   ,   react   native   for   mobile   app.  

● Backend:-    NodeJs.  

● DataBase:-    Postgresql  

● Other   Technologies:-    AWS   Elasticsearch,   S3   bucket,   Microservices   Architecture   
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2.3   Features   Of   Project:-  

Admin   Portal:-  

● SignUp  

● SignIn  

● Adding   Categories  

● Adding   Certificate   Plans.  

● Showing   Business   List  

● Verifying   /   Reject   Business  

● Giving   the   default   amount   to   businesses   to   publish   certificates.  

Business   portal:-  

● SignUp  

● SignIn  

● OnBoard   Business  

● View   Profile  

● Edit   Profile  

● Business   Verification  

● Create   and   Publish   Certificates   with   his   preferred   offer.  

● Redeem   Certificate  

● View   Certificate   History  

● View   Donation   History  

● Onboard   multiple   business  

● Displaying   Business   Listing  

● Edit   Business  
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Customer   portal:-  

● SignUp  

● SignIn  

● OnBoard   Customer.  

● Edit   profile  

● Display   of   All   Businesses   with   their   certificates.  

● Display   of   Nearby   Businesses.  

● Purchase   Certificate  

● Checkout   Payment  

● Showing   Purchase   History  

● Make   Donation  

● Showing   Donation   list  

● Showing   Top   Donors  

● Showing   Trending   Business  

● Giving   Rating   and   Feedback   to   business  

● Displaying   Feedback   List  

 
 

2.4   Hardware   Configuration  
 

Table   2.1   Hardware   configuration  

RAM   8   GB  

Processor   Intel®   Core™   i5-8265U   CPU  

Clockspeed    1.60GHz  

No   of   cores   8  

OS   Type   64   bit  
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Harddrive   251.0   GB  

 

 

2.5   Software   Configuration  
 

Table   2.2   Software   configuration  

Package   Manager   npm  

Architecture   create-react-app  

Editor   VS   Code  

Repository   Bitbucket  

OS   Linux  

 
 

2.6   Roles   &   Responsibilities  
  

● UI   Designing   of   multiple   Components.  
 

● API   Integrations.  
 

● Business   DashBoard.  
 

● Customer   Purchasing   Certificate.  
 

● Making   reusable   Components.  
 

● Adding   Multiple   Business.  
 

● Certificates   Redemption.  
 

● Integrating   Payment   Checkout  
 

● Solving   UAT   Issues.  
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Chapter-   3  

RESULTS   AND   DISCUSSIONS  

3.1   Admin   portal:-  

Fig   3.1:-   Business   List  
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Fig    3.2:-   Business   Details  

Fig   3.3:-   Business   Approve/Reject  
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Fig   3.4:-   category   List  

Fig   3.5:-   Certificates   Issuing   Plans  
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3.2   Business   portal:-  

Fig   3.6:-   Business   Home   Page  

57  



Fig   3.7:-   Business   Profile 

Fig   3.8:-   Edit   Business  

Fig   3.9:-   Redeem   Certificate 
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3.3   Customer   portal:-  

Fig   3.10:-   Customer   Home   Page  
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Fig   3.11:-   Displaying   Available   Certificates  

Fig   3.12:-   Business   Detail 
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Fig   3.13:-   Purchasing   Certificate  

Fig   3.14:-   Certificates   on   Home   Screen 
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Fig   3.15:-   Customer   Purchase   History  

Fig   3.16:-   Donation   Form   and   Donor   List 
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Fig   3.17:-   Top   Donors  
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Chapter-   4  

CONCLUSION   AND   FUTURE   SCOPE  

 

4.1   Present   Scope  

 

In  today's  digital  world  almost  every  system  is  getting  computerized  and  proceeds  very  fast                            

execution.  Using  a  fast  way  computerized  system  for  manipulating  the  data  related  to  the  project                              

saves  time,  papers  and  minimum  power  which  will  further  help  in  providing  better  services  to  the                                

society  along  with  providing  social  distancing  among  people  in  this  global  pandemic  and  helping                            

various  businesses  financially.  This  E-commerce  system  provides  the  better  facilities  that  totally                        

fulfill   the   needs   of   the   end   user.   That   user   can   operate   easily   and   conveniently.  

 

4.2   Future   Scope:  

 

The  system  development  is  so  flexible  that  it  can  be  extended  to  include  other  features  and  it  easily                                    

extended.  Without  any  problem  which  will  be  of  great  benefit.  Every  businessman  can  utilize  this                              

for  extending  his  business.  This  can  be  converted  into  a  totally  different  paradigm  for  online                              

shopping  by  adding  a  little  php  and  bootstrap  code.  This  application  can  be  easily  implemented                              

under  various  situations.  We  can  add  new  features  as  and  when  we  require.  Reusability  is  possible                                

as   and   when   require   in   this   application.   There   is   flexibility   in   all   the   modules.   

 

4.2.1   Software   Scope  

 

● Extensibility:  This  software  is  extendable  in  ways  that  its  original  developers  may  not                          

expect.  The  following  principles  enhances  extensibility  like  hide  data  structure,  avoid                      

traversing  multiple  links  or  methods,  avoid  case  statements  on  object  type  and  distinguish                          

public   and   private   operations.   
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● Reusability:  Reusability  is  possible  as  and  when  require  in  this  application.  We  can  update                            

it  next  version.  Reusable  software  reduces  design,  coding  and  testing  cost  by  amortizing                          

effort  over  several  designs.  Reducing  the  amount  of  code  also  simplifies  understanding,                        

which  increases  the  likelihood  that  the  code  is  correct.  We  follow  up  both  types  of                              

reusability:  Sharing  of  newly  written  code  within  a  project  and  reuse  of  previously  written                            

code   on   new   projects.  

 

● Understandability :  A  method  is  understandable  if  someone  other  than  the  creator  of  the                          

method  can  understand  the  code  (as  well  as  the  creator  after  a  time  lapse).  We  have  used  a                                    

method,   which   is   small   and   coherent,   to   accomplish   this.  

 

● Cost-effectiveness :  When  the  cost  is  within  the  budget  and  is  completed  within  a  given                            

time  period  then  the  project  is  termed  as  most  cost  effective.  It  is  desirable  to  aim  for  a                                    

system  with  a  minimum  cost  subject  to  the  condition  that  it  must  satisfy  the  entire                              

requirement.  Scope  of  this  document  is  to  put  down  the  requirements,  clearly  identifying                          

the  information  needed  by  the  user,  the  source  of  the  information  and  outputs  expected                            

from   the   system.   

 

4.3   Conclusion:  

 

From  a  proper  analysis  of  positive  points  and  constraints  on  the  component,  it  can  be  safely                                

concluded  that  the  product  is  a  highly  efficient  GUI  based  component.  This  application  is  working                              

properly  and  meeting  to  all  user  requirements.  This  component  can  be  easily  plugged  in  many                              

other  systems. The  SupportSME  platform  targets  all  small  and  medium  businesses  including                        

restaurants,  spas,  beauty  salons,  clinics,  fitness  centers,  shops,  and  arts  and  entertainment  venues                          

that  are  directly  or  indirectly  dependent  on  free  movement  of  buyers  arriving  in‐person  to  physical                              

business  locations.  The  platform  provides  a  “natural”  community-based  financing  solution  to  help                        

businesses  meet  their  liquidity  and  operating  expense  requirements  by  channeling  immediately                      
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available  cash  funds  from  buyers  who  are  willing  to  support  their  favorite  service  providers  now  in                                

lieu  of  the  services  delivered  later.  Supportsme’s  marketplace  platform  allows  local  suppliers  to  list                            

their  businesses  and  offer  services  by  issuing  certificates.  Customers  will  be  able  to  purchase  these                              

certificates  during  the  restrictions,  making  the  funds  immediately  available  for  the  businesses,  and                          

redeem  them  after  the  restrictions  are  lifted  at  the  issuer-specified  premium  and  we  have                            

successfully  onboarded  15  businesses  on  our  platform  and  waiting  to  see  our  platform  getting                            

enhanced.  
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