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Abstract Motivation
This paper studies two fundamentally different ap- Current processors offer substantial parallel processing capabilities. However, the parallel processing of
proaches to data snapshotting in main memory. workloads that intermix queries with frequent updates is non-trivial because programmers face compli-
Physical, memcpy-based and virtual, fork-based cations of concurrency control, which often causes serialization bottlenecks. Snapshot-based parallel
snapshotting techniques are thoroughly compared processing is attractive for several reasons:
" Ia Se”ei of rplcro—b_er)chlmalzlss.. Th.e use of physi- > [solates otherwise conflicting operations » Simplifies concurrency control (and its verification)
CEI| EMETESIONS 18 SLTRIEATE ENEEms i T Caees. » Enables atomic (full) data scans » Current technologies permit very frequent snapshotting
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Physical Snapshotting Virtual Snapshotting
» Uses the standard C library memcpy function » Uses the fork system call » Represents incremental/lazy copy-
» Supported by hardware (prefetching, cache bypassing instructions) » Supported by HW (MMU, TLB) ing (a copy-on-write approach)
» Represents eager copying (a brute-force approach)
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Empirical Study

» |ncludes 4 multi-core platforms: Snapshot size, 4KB pages Snapshot size, 2MB pages
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shotting preferable.

» The use of huge pages improves virtual Virtual snapshotting; g is the number of query threads in the forked process.
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Snapshotting and update processing under different update distributions when snapshotting frequency, Fs, is varied.

Copy-on-write cost on different platforms. R > _ _ _ _ _
The snapshot size is fixed at 2" data items or 128MB. P/V correspond to physical /virtual snapshotting, respectively.

. J
Conclusion Acknowledgements
For most of the considered workloads, the best overall update performance is achieved using physical This research was supported by grant 09-
snapshotting, including the workloads with snapshot sizes an order of magnitude larger than the LLC. 064218 /FTP from the Danish Council for Indepen-
Ease of implementation Cross- Small Huge Update skew (distribution nr.) Memory dent Ri/i/earc}:"hi_r;chnolohg)'/a\arll?d Production dS(l‘:)l_
Linked struct. | queries | platform | snapshots | pages | 1 2 3|4 |5 6 | 7 | footprint SNCES. = Wl ST mE: ' .os:s (Supporte Y
v n = = ~ n E BRI S B RS RS n NSF grant 11S-1049898) for providing access to the
P — T T - — T - 1 x£= — experimental hardware.
. J . J




