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BIG data has become a buzz word in recent years. Among
various big-data challenges, high performance is a

must, not an option. We are facing the challenges (and also
opportunities) at all levels ranging from sophisticated algo-
rithms and procedures to mine the gold from massive data
to high-performance computing (HPC) techniques and sys-
tems to get the value of the data in time. Big data systems
have been a fruitful research area, and many systems have
been designed and developed for different kinds of big data
including relational data, graphs, and data in other forms.
Along the journey, open-source systems have been a major
driving force in wide adoption of big data systems, for
example, Apache Hadoop, Spark, Storm and Flink. The suc-
cess of those systems has lowered the bar of handling big
data, but even led to more prosperous big data applications
and ecosystem.

For building high-performance big data systems, there
are basically two lines of design principles: scale out and
scale up. The scale-out approach is to aggregate many rela-
tively lower-performance machines to collectively address
big data challenges, and the scale-up approach is to equip
each single machine with more powerful hardware and
infrastructures. They have strength and weakness in their
design spaces of performance, energy efficiency and cost.
The continued evolution of computing hardware and infra-
structure imposes new challenges and opportunities in
scaling big data systems in both scale-out and scale-up man-
ners. Over the last few years, there has been a renewed
interest in the area of (big) data systems on emerging hard-
ware. Emerging hardware and infrastructures have been
researched and even integrated into different scales, from a
single machine to thousands of machines. Still, a lot of tech-
nical challenges exist. The need for effectively utilizing com-
puting resources creates new technologies and research
directions: from conventional ones (e.g., cluster computing,
in-memory computing), to more recent ones (e.g., GPGPU,
many-core processors, FPGA, and NVRAM). Thus, there is

a need to fundamentally address all the above-mentioned
issues in big data systems on emerging architectures.

IEEE Transactions on Big Data has recognized those
important and timely concerns in this special issue. This
special issue aims to enhance the architecture-awareness
in current and future big data systems, and to compile
research efforts that fundamentally addresses the technical
challenges. We received an overwhelming response from
the community of researchers from industry and academia,
which are from many different countries. Each submission
has undergone serious reviews with at least three expert
reviewers. Each accepted paper has at least two rounds
of reviews. Eventually, we have accepted 7 papers. The
accepted papers reflect the diversity of the research areas
for big data systems and can be grouped under three differ-
ent categories, viz., Architecture-aware system design,
Big data application frontiers and New architecture design.

The first category (Architecture-aware system design) has
two papers that focus on accelerating big data processing
with emerging hardware. Cai et al. developed in-memory
data management system named MemepiC which unifies
both online data query and data analytics into a single in-
memory system, and the system is further optimized with
RDMA awareness. Maziar Goudarzi conducted an exten-
sive survey on how heterogeneous architectures (such as
GPUs and FPGAs) can be integrated into batch processing
platforms such as MapReduce.

The second category (Big data application frontiers) has
three papers addressing various technical challenges from
new big data applications. Wang et al. proposed an inte-
grated infrastructure to handle huge price data in the smart
power grid for price prediction. Liu et al. studied an
automated deployment framework for streaming applica-
tions in the cloud. The increasing amount of geographically
distributed massive data is pushing industries and acade-
mia to rethink the current big-data processing systems.
Thus, Dolev et al. reviewed extensively on the work of big
data processing in geographically distributed environment.

The last category (New architecture design) has two papers,
covering the exploration of new processor and memory
design for big data workloads. Jia et al. conducted compre-
hensive evaluations using representative data analytics
workloads on multi-core and many-core processors, and
further analyzed the performance, power, energy efficiency
and performance-cost efficiency of different processor
designs (including brawny and wimpy designs). Edstrom
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et al. developed low-cost self-recovery video storage system
by investigating meaningful data patterns hidden in big
video data. Interestingly, they introduced data mining tech-
niques to the hardware design process, which leads to a
low-cost and efficient SRAM design.

We believe that big data systems on emerging hardware
will continue to be an important and challenging research
area, as new hardware and new applications will be devel-
oped. The accepted papers in this special issue represent
some recent efforts towards this endeavour. We call for
actions from relevant research communities such as data-
base, architecture and systems to work together to address
the research challenges.
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