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ABSTRACT: Data systems leverage Big Data and Al tools
to extract value out of data, be it local or distributed
across the world. Over the last five years, we have
demonstrated that network-informed data
systems design can yield order-of-magnitude
performance and efficiency improvements.
In the process, we have established two
complementary threads of research: (1)

tailoring Big Data and Al applications to

their underlying networks and (2) applying

networking principles in designing new data

systems. In this talk, | will provide an overview
of the broader landscape and dive deep into
a case study of the former: practical memory
disaggregation.

High-performance data systems often over-provision
memory because applications today cannot access
otherwise unused memory beyond their machine boundaries

even when their performance grinds to a halt. But could they? Many attempted to answer
this question since the 80s, but practical memory disaggregation remained elusive. |
will start by presenting the first scalable memory disaggregation system that allows any
application to use remote memory without any changes to the application, the underlying
operating system, or requiring new hardware. Even a microsecond is almost an order-of-
magnitude slower than accessing a local memory page. | will present a new prefetching
algorithm to breach this latency barrier. Finally, | will introduce the fastest lock manager in
the world - processing billions of lock requests every second - that enables safe concurrent
remote page access. Our open-source solutions allow unmodified data systems to run with
only 25% local memory with little to no performance loss.
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