
2014년  추계학술발표대회 논문집 제21권 제2호 (2014. 11)

 
 

X-FTL   SQLite    
 

, ,  
  

 
e-mail : {hundredbag, wurikiji, swlee}@skku.edu 

 

SQLite Multi-version Concurrency Control using X-FTL 
 

Jong-Baeg Lee, Gi-Hwan Oh, Sang-Won Lee 
Dept. of Electrical and Computer Engineering, Sungkyunkwan University 

 
 

        

          
   SQLite       .  

      X-FTL  SQLite    
      .      
 X-FTL           .  

 X-FTL           , X-FTL  X-L2P 
 SCN   SQLite          . 

 

1.  

, PC     
  .   

  2014       
26  , 5     56   

  .    
      

  .    
   SQLite DBMS   

 ,   
        

. 
SQLite DBMS   , WAL  
        

 . SQLite     
       

   , SQLite  
WAL      

      
 .  

                                                           
1)   2012  ( )  

     
 (2012R1A1A2A10044300) 

2)      
 ( )   

. [10041244, TV 2.0  
] 

     
     .  

      
      

      
  Copy-on-write (COW)  . 
Copy-on-write     

    SQLite   
   X-FTL    

   .  
 SQLite       

   ,   
  . ,     
 X-FTL     SQLite  

     . 
    X-FTL   

 SQLite        
,     X-FTL   

  . 
     . 2  

    SQLite    
 X-FTL   . 3  X-FTL  

       
, X-FTL    SQLite  

       

                                                                                                   
3)   2014  ( )   

-     
   (2014H1A2A1019559) 

- 794 -



2014년  추계학술발표대회 논문집 제21권 제2호 (2014. 11)

 
 

.  4     
    . 

 
2.  

2-1. SQLite    

SQLite      
     
 ,        
  .   , WAL  

SQLite        
  . 
SQLite       

     
 ,      
      
. SQLite  WAL    

  . WAL   
      

 WAL   ,   
      

. 
      

 .     
     

        
      

     . ,  
     

      
      , 

      
 .  

WAL     
    ,    

 .  WAL  
       

       
.      

      
       .  

 
2-2. X-FTL 

     
  FTL      
     Copy-on-write 

(COW)  .    
  COW   SQLite   
     

     X-FTL  
[1]. 

X-FTL      
    L2P  

     X-L2P  
,  (  1)    

. (  1)     X-L2P  
    ID,  

  ,    . 
     

   .  FTL   
  L2P     X-

FTL        
   X-L2P  .  

   L2P  , 
        

       
  . 

      
   X-FTL  X-L2P 

   FTL     
 .      

      
.   X-L2P    

 Committed     X-L2P  
      . 

     ,  
    X-L2P  L2P 

(  1) X-FTL  [1] 

- 795 -



2014년  추계학술발표대회 논문집 제21권 제2호 (2014. 11)

 
 

      . 
 
3. X-FTL   SQLite     

3-1. X-FTL    

SQLite     WAL 
  SERIALIZABLE   

 .    WAL 
     . , 

       
 WAL  ,    

      
     . 

SQLite       X-
FTL       

      
       
   .   X-FTL  
  SERIALIZABLE   

       
    . 
X-FTL  SQLite     

      
    .   

      
   ,     

      
    . 

, X-FTL     
      

 . X-FTL     
      X-

L2P  ,     L2P
     

  .  
    X-L2P  

 L2P   ,  
      L2P 

       
  ,      . 

 SQLite  SERIALIZABLE  , 
        
      . 

 X-FTL      
     . 

 
3-2. X-FTL   SQLite     

 X-FTL      
     ,  

     WAL   
    . 

   X-L2P   (  
2)   SCN (System Commit Number)   

      

   . SQLite    SCN 
  X-L2P  (  2)  P1  

      ,  
 SCN      

     . 
    X-FTL    
      

   . SCN   X-FTL  
      

X-L2P      
 SCN       

 . 
 X-FTL  SCN    

     SERIALIZABLE 
    ,  X-FTL  
       .  

     X-FTL  
       

     . 
 
4.    

  SQLite DBMS   
    X-FTL   

     ,  
 X-FTL   SQLite     

     . 
 X-FTL      

    ,   
     

     .  SQLite
         

   ,     
WAL     . 

     X-FTL  X-
L2P   SCN    

 . SCN      
     

       
,       

P1 (SCN == 99) 

TID 
X-L2P (SCN ) 

LPN PPNnew 
: : 

Ti P1 
: : 
Ti P1 

P P

: : 

Status 
: 

Active 
: 

Active 
: 

SCN 
: 

99 
: 

100 
: 

P1 (SCN == 100) 

(  2) SCN   X-L2P   

- 796 -



2014년  추계학술발표대회 논문집 제21권 제2호 (2014. 11)

 
 

        
. 

   SCN   X-FTL  
      

.        
        
 . 

 
 

[1] Woon-Hak Kang, Sang-Won Lee, Bongki Moon, Gi-
Hwan Oh, Changwoo Min, "X-FTL: Transactional FTL 
for SQLite Databases", SIGMOD 2013. 

[2] SQLite  

- 797 -




