
 
 

RocksDB WAL Overhead  
 

          *, *, *  
         *   

{ hssung, Edoogie, sanghyun }@yonsei.ac.kr 
 

Overhead Analysis of WAL on RocksDB 
 

 Hanseung Sung*, Doogie Lee*, Sanghyun Park*  
 *Dept. of Computer Science, Yonsei University  

 
        

RocksDB   Key-Value   Key-Value    
    Log-Structured Merge-Tree   .  , 

    WAL   .    RocksDB  
            

.  RocksDB  WAL    . 
  RocksDB   WAL   WAL   
 ,     NVRAM        
 .          , 

        . 
 

                                                           
*   2015  ( )    

      
(NRF-2015R1A2A1A05001845). 
 

 : sanghyun@yonsei.ac.kr 

1.  

    , SNS 

      

   .   

      

    . 

,      Key-Value

    MongoDB[4], 

Cassandra[5], HBase[6], BigTable[7], LevelDB[8]  

Key-Value   .  

  RocksDB[1-3]  LSM-Tree  

  ,      

   .   

  RocksDB      

 WAL(Write Ahead Logging)  

   .   

 WAL    . 

  RocksDB    

     ,   

       , 

  WAL  NVMe, NVRAM    

      

    .  

 

    . 2  Key-

Value     

 LSM-Tree  RocksDB  RocksDB  

   WAL   

 ,      NVRAM  

  RocksDB     

    . 3  WAL

    4  RocksDB  WAL 

  NVRAM     

 .  5   

. 
 

2.   

2. 1 LSM-Tree (Log-Structured Merge-Tree) 
 
LSM-Tree(Log-Structured Merge-Tree)  RocksDB, 

Cassandra, HBase, LevelDB   Key-Value Store

    ,  

    . 

LSM-Tree  ( 1)  . LSM-Tree  

In-Memory     Disk  

  Append     

2017년 춘계학술발표대회 논문집 제24권 제1호(2017. 4)

- 857 -



 
 

. LSM-Tree      

  .    

      

Flush . , Flush   Disk  

       . 

        

     . LSM-

Tree       

       

      . 

,   , LSM-Tree   

        

      

    . ,   

       

     

       . 

  , LSM-Tree   

        

      

      , 

       

.  

 
 

 

(  1) LSM-Tree  

 
 

 
(  2) RocksDB  

 
 
 

2. 2 RocksDB  

 

RocksDB  Facebook     

  Key-Value  . 

Google    LevelDB(v1.5)  

 , Key-Value   

. RocksDB  (  2)   . 

RocksDB       

      

  .     

  Memtable   . 

  Memtable    

  , Memtable   

Immutable Memtable (Read-Only Memtable)  

. Immutable Memtable     Disk 

 flush  . Flush   , 

Memtable   key     SST 

(Static Sorted File)  . SST  

  compaction      

  SST   .   

  SST ,   SST

   . LSM-Tree  

 RocksDB       

  .  

 

2. 3 WAL (Write-Ahead-Logging) 

 

       

     ,  

       

 .     

    ,  

      

     .   

      

       

 .    Redo, Undo 

 Redo/Undo   WAL(Write-Ahead-

Logging)    . WAL(Write-

Ahead-Logging)     

        

  . 
 

2. 4 NVRAM (Non-Volatile Random Access Memory) 
   

NVRAM(Non-Volatile Random Access Memory)  

      

   DRAM  ,  

         

 .  NVRAM FeRAM, MRAM, PRAM

        

   DRAM    

      . FeRAM, 

MRAM, PRAM      

2017년 춘계학술발표대회 논문집 제24권 제1호(2017. 4)

- 858 -



      

 .     

 [13].

22..  55  RRoocckkssDDBB            

 

RocksDB     compaction  

      

     . 

Key  value  value   

    [14]  SSD  

 [9, 15]   compaction  

    . 

Compaction      

       

[11],     RocksDB  

  [10]     

   RocksDB   

[12]      

  . 

 

33.. RRoocckkssDDBB  WWAALL((WWrriittee--AAhheeaadd--LLooggggiinngg))    

 
LSM-Tree      

 .  ,   

      

 . LSM-Tree   RocksDB  

   WAL  . 

      

 . 

  WAL     

  SSD  WAL    

 . ,    

 NVRAM     

 NVRAM     

.
 

<  1>   

OS CentOS 7.3.1611 (x86_64) 

CPU 
Intel(R) Xeon(R) CPU E5-2660 v2 @ 

2.20GHz 

RAM 64GB 

NVRAM NV1600 Flashtec(TM) NVRAM 

NVME Intel SSDPEDMD800G4 DC P3700 800GB 

SSD Crucial MX200 250GB SATA 2.5 256GB * 2 

<  2>  4k      

Device Write(KB/s) 
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