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Abstract: The advent of the Al/Big data era is causing a rapid shift in computer architecture
from computing-centric to data-centric. In order to provide a competitive Al-based service,
it is necessary to process a huge amount of data quickly in the data center, and it is also
needed to process more data at the edge server. However, in the traditional computing
architecture where data movement occurs in the order of cache - memory - storage, data
movement consumes more energy rather than data operation itself and the performance of
the system largely depends on it. Near data processing can be a solution to address the
data movement issue by offloading certain tasks near or in memory side, thus improving
performance and energy efficiency. This course shows the demand of near data processing
from the data pipeline and operation flow of the specific Al/Big data service system, and with
a specific solution examples I'd like to explain what type of near data processing architecture
is feasible. The analog computing in memory that processes data and processing in analog
cell array will be introduced as an extreme example of near data processing. And as a more
practical solution, the computational memory card solution will be covered as well. Also, we
will discuss which part of the overall Al service system each solution will play a role in. In
this course, we mainly focus on the solution and system perspectives rather than the device-
level technology.
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