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Boosting WiscKey Key-Value Store Using NVDIMM-N

Il Han Song' - Bo hyun Lee' - Sang Won Lee'

ABSTRACT

The WiscKey database, which optimizes overhead by compaction of the LSM tree-based Key-Value database, stores the value in a
separate file, and stores only the key and value addresses in the database. Each time an fsync system call function is used to ensure
data integrity in the process of storing values. In previously conducted studies, workload performance was reduced by up to 5.8 times
as a result of performing the workload without calling the fsync system call function. However, it is difficult to ensure the data integrity
of the database without using the fsync system call function. In this paper, to reduce the overhead of the fsync system call function
while performing workloads on the WiscKey database, we use NVDIMM caching techniques to ensure data integrity while improving the

performance of the WiscKey database.
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Algorithm 1 WiscKey Single Buffer

1: procedure SET(key,value)

2 if buf is full then

3 flush buf to vlog

4 fsync(vlog)

5 end if

6 buf « value

7 of fset = vlog.length + buf .length
8 LevelDB_Set(key,of fset)

9: end procedure

1: procedure GET(key)

2 of fset = LevelDB_Get(key)

3 if of fset < vlog.length then

4 value «— vlog[offset]

5 else

6 value «— buf|of fset — vlog.length]
7 end if

8 return value

9: end procedure

Fig. 3. Pseudocode of WiscKey + NVDIMM Single Buffer

Algorithm 2 WiscKey Double Buffer

1: procedure SET(key,value)
2 acquire cur_buf .lock
3 if cur_buf is full then
4 Send flush request of cur_buf
5: release cur_buf .lock
6 cur_buf « another buf
7 acquire cur_buf lock
8 end if
9 buf « value
10: of fset =vlog.length + buf .length
11: LevelDB_Set(key.of fset)
12: end procedure
1: procedure GET(key)
2 of fset = LevelDB_Get(key)
3 if of fset < vlog.length then
4 value «— vlog[of fset]
5: else if of fset > (vlog.length + BUF_SZ) then
6 acquire cur_buf lock
7 value « cur_bufof fset — (vlog.length + BUF_SZ)]
8 release cur_buf.lock
9

else
10: acquire another buf.lock
11: > if buf .lock is free, it means flush process is end.
12: value — vlog[of fset]
13: > if flush process end, value is in vlog.
14: release another buf .lock
15: end if
16: return value

17: end procedure
1: procedure FLUSHINGTHREAD()

2 while True do

3 Wait for flush request

4 acquire buf.lock, vlog.lock
5: flush buf — vlog

6 fsync(vlog)

7 release buf .lock, vlog.lock
8 end while

9: end procedure

Fig. 4. Pseudocode of WiscKey + NVDIMM Double Buffer
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