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Abstract
Existing cloud storage systems have largely failed to offer an adequate capability for real-time data analytics.
Since the true value of data heavily depends on how efficiently data analytics can be carried out on the data in
(near-) real-time, large fractions of data unfortunately
end up with their values being lost or significantly reduced due to the staleness of data. To address this problem, we propose a near real-time and cost-effective data
analytics methodology, called FAST, in the cloud. FAST
explores and exploits the semantic correlation property
within and among datasets via correlation-aware hashing and manageable flat-structured addressing to significantly reduce the processing latency, while incurring acceptably small loss of accuracy. FAST is demonstrated
to be a useful tool in supporting near real-time processing of real-world cloud applications.
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The FAST Methodology

So far, only a tiny fraction of the data being produced
has been explored for their potential values through the
use of data analytics tools. Real-time data analytics are
very important in dealing with large-scale datasets. This
is also non-trivial to cloud systems, although they contain high processing capability (hundreds of thousands
of cores) and huge storage capacity (PB-level). The fundamental reason is because the analytics must be subject to hard time deadlines that usually cannot be met
by brute force with an abundance of resources alone.
Existing approaches often fail to meet the (near) realtime requirements because they need to handle highdimensional features and rely on high-complexity operations to capture the correlation.
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We propose a novel, near real-time methodology for
analyzing massive data, called FAST, with a design goal
of efficiently processing such data in a real-time manner.
FAST is to explore and exploit the correlation property
within and among datasets via correlation-aware hashing [2] and flat-structured addressing [4] to significantly
reduce the processing latency of parallel queries, while
incurring acceptably small loss of accuracy.
It is worth noting that the FAST methodology can
be extended to and well suited for multiple data types.
Many data types can be represented as vectors based on
their multi-dimensional attributes, including metadata
(e.g., created time, size, filename, etc) and contents (e.g.,
chunk fingerprints, image interest points, video frames,
etc). FAST extracts key property information of a given
data type in the form of multi-dimensional attributes and
represents this information in multi-dimensional vectors
(i.e., multi-dimensional tuples). Each dimension is one
component of the vector. The vector-based representation is fed as input to FAST for the subsequent operations of hash-based summarization, semantic aggregation and flat-structured addressing.
FAST is a generalizable methodology of which some
components and aspects are derived from and have been
used in existing storage systems, such as Spyglass [3]
and SmartStore [1]. However, due to their specific and
custom designs, these existing systems, while achieving
their original design goals, fail to efficiently support near
real-time data analytics. Moreover, by incorporating the
FAST methodology, existing systems can obtain better
performance improvements. The FAST methodology is
demonstrated, by way of a “finding missing children”
use case that involves identifying near-identical images
in near real-time from massive image datasets, to have a
great potential to efficiently support the near real-time
analytics for heterogeneous types of data. In fact, the
FAST use case outperforms the state-of-the-art schemes
by 3-4 orders of magnitude in query latency.
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