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Abstract:

Storage in data centers is evolving very quickly: boundaries between main-memory
and persistent storage are becoming blurred, persistent storage no longer has a block-
based interface, it can provide random access at high rates, and it is often exposed
over the network. Yet, the ever increasing amount of data being handled causes an
intrinsic

inefficiency: moving data around is expensive in terms of bandwidth, latency, and
power consumption. One solution to the data movement bottleneck is bringing
computation closer to the source, i.e., offloading part of the processing directly to the
storage nodes. This talk presents Caribou, a distributed storage layer for near-data
processing in database engines built using FPGAs. Caribou exposes DRAM through
a simple key-value store interface and each storage node provides high-bandwidth
near-data processing (e.g., predicate evaluation and pattern matching) and fault
tolerance through replication. The result is an efficient intelligent distributed data store
that can be used not only to boost performance but also to reduce power consumption
and real estate usage in the data center thanks to the micro-server architecture
adopted. Caribou can also act as an exploration platform for developing novel near-
data processing techniques for the larger area of data sciences. Thanks to its modular
design, its functionality can be easily extended and the existing management and
processing modules can be tailored to the applications' needs independently.
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