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2.1. DOM 
DOM(the Document Object Model, DOM)  HTML 
 XML   API ,  nodes  

property, method     . 
   DOM   

 , ,     . 
  (  1)    
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 Render Tree      Layout, 
Painting   .    
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2.2. Virtual DOM 
   DOM     

     Virtual DOM
 , DOM  .   DOM  

        
     DOM   

,  DOM     
   .  Virtual DOM  

    React  Vue 
  /   
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2.3. Ajax  

Ajax  Asynchronous Javascript and XML   
       

   .   
   XML, XSLT, XMLHttpRequest(  
 HTML  , JSON  )   

       
      .  

Ajax      ,  
      

         
   Ajax     
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2.4 Javascript 
  Javascript       

    .  
  HTML  CSS    

      
. Javascript     

       
Javascript Framework(  JSF)   . JSF
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 JSF     [6].  

 
2.5. /   
(1) Angular 

2003    SPA(Single Page 
Application:     

     
   )    

       
   Typescript  

Angular  .  MVW(Model-View-
Whatever) Framework   Angular  HTML

    , 
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(2) React 

 2013    React   
 ,   UI   

  . Virtual DOM   
      
,  DOM     

    .  Airbnb, 
Netflix, Twitter, Evernote    

 . 
 
(3) Vue  

Vue      
Progressive , Angular, React   

     .  
       
. React   Virtual DOM   

DOM      
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3.     

3.1.   
        

   Ajax     
   VanillaJS(  Javascript)  
 JSF  Angular, React, Vue  .  

 
< 1>     

OS Windows 10 

CPU Inter(R) Core(TM) i5-4690 CPU @ 
3.50GHz 

RAM 16GB 

WAS Node.js (node-java) 

BROWSER Chrome(M61+) 

OPEN SOURCE JS Framework Benchmark 

FRAMEWORKS Angular v6.1.0, React v16.4.1, Vue v2.5.16 

TEST TOOL Chrome DevTool (Network) 

 
       <  1>   

   .  OS  
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Window10 ,  Chrome(M61+)  
.      

krausest    "JS Framework 
Benchmark"[7]      

.     
     TEXT  

  , . 
 
3.2.    
      TEXT   

  JSON  ,   
Ajax       

     . <  2>  
    1,000 , 10,000   

100     Median ( : ms)  
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< 2>    

Create rows     
    

Edit/Update rows  ,    
    . 

(5  ) 
Remove rows     
Memory  1,000   , 

Ready:      
Run:      
Replace: 5     

   
Repeated clear: 5    

    
Script Startup: Javascript    

    
  

Script bootup:   , 
,    

 
 
4.     

   , ,   
       
 , Script     
  .  

 
(1)   

(  2)   1,000  10,000   
     . 

1,000       
  275.25ms  Angular . 10,000  

   Angular  Vue   
25.29s, 25.13s    Vue  0.16s  

. , React  Vue   1.2   
  . 

 

 
(  2)    

 
(2)      
  (  3)      1,000  

   Vue  224.3ms  
  . , 1,000   

2  500       
Angular   4.6    . Vue  
React      
Virtual DOM      

  .  1,000   
  , Vue   500   

   62.1%      
. , Angular  React    

    . 
 

 
(  3)      

 
 
(3)   

(  4)      
 . 1,000    

     Angular  
58.83ms   , 10,000   

  315.14ms   JSF(  
222.04ms)      . 
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(  4)    

 
(4)   

(  5)  1,000      
     JSF    

 .      
 5.5MB     Vue . 

Angular   8.5MB    , 
React   6.0MB   . 

 

 
(  5)   ( : MB) 

 
(5) Script /    

 JSF  Javascript     
   Javascript      

    . (  6)  
1,000    Script   

  ,  . Angular  
Version 6   Javascript  
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 1.5       . 

 

 
(  6) Script   /    
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