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Key-Value Stores Today
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« Today key-value stores are inefficient 3 200f
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« Reconsider design of key-value stores for fast storage (SSDs) Request size (kB) Request size (kB)

Issues with current approaches

- Data cachingand I/0O
« Key-value stores require a user-space DRAM cache
« Explicit I/O using read()/write()
Memory « Hits in DRAM require lookup — significant overhead
« Both for index and data, in every traversal
Compaction Compaction Disk  Alternative: mmap()
« Failure atomicity via Write-ahead-log
e Sequential on device — BUT: requires additional I/O
« Alternative: Failure atomicity via Copy-on-Write
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Tucana Design

« Modified B:-Tree « Hashes and prefixes in leaf nodes to reduce I/0s

« Buffer at last level of tree that fits in memory and below |+ We use mmap instead of explicit I/O

« Single append-only buffer per level * No overhead for hits in DRAM — page-faults only for misses
« Typical key, value sizes: 10% internal nodes - 90% leaves || ¢ Several, non-trivial issues to address

« Similar to DRAM-SSD cost ratio « Copy-On-Write instead of Write-ahead-Log for persistence
« Practically: Keep full index in DRAM - same cost as SSD « Use with mmap and versions to provide failure atomicity
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Experimental Analysis
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