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A single write operation in a file system can modify multiple data, but these changes in the file
system are not atomically written to disk. Thus, for the consistency of the file system, conventional
journaling guarantees crash consistency instead of sacrificing the system performance. It is known that
using non-volatile memory as a journal space can alleviate performance degradation due to low latency
and byte-level accessibility of non-volatile memory. However, none of the journaling techniques
considering non-volatile memory provide scalability. In this paper, journal space on non-volatile memory
is divided into multiple regions for scalable journaling, thus dispersing concentrated operations in one
region. Second, the journal area—specific operator structure is used to accelerate data write operations
to storage devices. We apply the proposed technique to JFS to evaluate it on multi-core servers
equipped with high—-performance storage devices. The evaluation results show that the proposed
technique performs better than the existing technique of the NVM-based journaling file system.
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1: procedure procEss _staciNG(block)

2 s_buffer = get nvm_staging buffer(block.id);
3 buf idx = atomic add(s buffer.index, 1);
1 s_buffer[buf _idx]. block id = block.id;

5 lmtmp\l’w ]Jufﬁllhuf ld\] data, block);
6 clflush(s_buffer[buf _idx]);

7 s_buffe r[]:uf_l(]\] flag = true;

#: end procedure
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procedure PROCESS  COMMIT

1:

2: commit_ts_id atumlc add(commit_ts_buf_ idx);
N i=0;

4: for s_buffer £ all staing buffers do

5 commit _ts[i++] = atomic get(s buffer index};
i end for -

T commit_ts_bufferjcommit _ts id] = commit_ts;

8: i=10;

9 for s_buffer £ all staing buffers do
10: while s_buffer last check < commit_ts[i] do
11: end while
12: iH++;

13: end for
14: end procedure
15: procedure COMMIT _WORKER

16: s_buffer — get nvm_ staging buffer(worker id);
17: while true do - -

18: while s_buffer|j].flag false do

19: end while

20; atomic set(s_buﬁer.]:a.'st_check._i);

21: j++;

2 end while
23: end procedure
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