Vol.2, No.10 pISSN: 2287-5891 2 H0I=E 2Tt WE WEIEl MS7I=t 7IY 413
http://dx.doi.org/10.3745/KTCCS.2013.2.10.413

A Fast Parity Resynchronization Scheme for Small
and Mid-sized RAIDs

Sung Hoon Baek' - Ki-Wong Park"™

ABSTRACT

Redundant arrays of independent disks (RAID) without a power-fail-safe component in small and mid-sized business suffers from
intolerably long resynchronization time after a unclean power-failure. Data blocks and a parity block in a stripe must be updated in a
consistent manner, however a data block may be updated but the corresponding parity block may not be updated when a power goes off.
Such a partially modified stripe must be updated with a correct parity block. However, it is difficult to find which stripe is partially
updated (inconsistent). The widely—used traditional parity resynchronization manner is a intolerably long process that scans the entire
volume to find and fix inconsistent stripes. This paper presents a fast resynchronization scheme with a negligible overhead for small and
mid-sized RAIDs. The proposed scheme is integrated into a software RAID driver in a Linux system. According to the performance
evaluation, the proposed scheme shortens the resynchronization process from 200 minutes to 5 seconds with 2% overhead for normal I/Os.
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10 write_cache *BWC; // buffering write cache

2. write_cache *DWC. // destaging write cache

3: write_cache WC/1, WC2

4: boolean run < true

5 swap_write_caches()

6: begin

7 write_cache *femp

8: temp < BWC

9. BWC <« DwWeC

10: DWC <« temp

11: end

12: // destaging thread

13: raid_destage()

14: begin

15: ordered_list L // Intent Log

16:  while (run)

17: If OWC is empty and BWC is not empty then

18: swap_write_caches ()

19: for each stripe S of OWC

20: Add the location of S to L

21: end for

22: save L

23: end if

24. record the stripe cache entry in DWC to the
disk

25: wait_event(---) // A new request or an 10

completion wakes up this line
26: end while
27 end

28: // a function that processes a write request
29: raid_write(write_request *wr)

30: begin

31: Search a stripe cache entry in the write caches for
the requests wr.

32: if the stripe cache entry is found in a cache then

33: if the stripe cache entry is in OWC then

34: Remove the stripe cache entry from DWC

gg: end if

else
37: Allocate a new stripe cache entr, where if no
free memory is left, wake up the destage kernel
thread to get a free stripe cache entry, and
wait until there is a free memory.

38: end if
39: Add the stripe cache entry to BWC
40:

tend

Fig. 5. The pseudo code of the proposed scheme
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Fig. 7. Sequential write: the top graph plots sequential write
performance as the amount of data written is increased
along the x-axis. The bottom graph shows the slowdown of
B and IL
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Fig. 8. Filebenchmark throughput. The top graph shows the
throughput of Filebenchmark as the size of files served by a
file server increases along the x-axis. The bottom graph
shows the relative throughput of IB and IL
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pandwidth of Filebenchmark. The bottom graph shows the
relative bandwidth of IB and IL
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Fig. 10. Filebenchmark latency. The top graph shows the
latency of Filebenchmark. The bottom graph shows the
relative latency of IB and IL
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