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1. RRAM-based Neural Computing System
Lixue Xia, Yu Wang and Huazhong Yang
Tsinghua University

Abstract: Deep learning, especially Neural Network (NN), is among the most powerful and widely
used techniques in intelligent applications. At the same time, NNs are both computationally
intensive and memory intensive, making them difficult to be deployed on low power lightweight
embedded systems. The emerging metal-oxide resistive random-access memory (RRAM) and
RRAM crossbar have shown great potential on neural networks with high energy efficiency.
However, many challenges limit the implementation of large-scale RRAM-based NN, including the
high-cost interface, the physical non-ideal factors, and lacking of EDA tools. In this work, a complete
design flow is proposed for RRAM-based neural computing system. The experimental results show
that RRAM-based structure can obtain more than 100X energy efficiency compared with the
CPU/GPU/FPGA implementations.
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3. Study on Reliable Racetrack Memory: From Circuit to Architecture
Chao Zhang and Guangyu Sun
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4. Enabling Coordinated Register Allocation and Thread-level Parallelism Optimization for GPUs
Xiaolong Xie, Yun Liang, Xiuhong Li, Yudong Wu, Guangyu Sun, Tao Wang and Dongrui Fan
Peking University

Abstract: The key to high performance on GPUs lies in the massive threading to enable thread
switching and hide the latency of function unit and memory access. However, running with the
maximum thread-level parallelism (TLP) does not necessarily lead to the optimal performance due
to the excessive thread contention for cache resource. However, thread throttling techniques that
are designed to mitigate cache contention, lead to under utilization of registers. Register allocation
is a significant factor for performance as it not just determines the single-thread performance, but
indirectly affects the TLP. The design space of register allocation and TLP presents new
opportunities for performance optimization. However, the complicated correlation between the
two factors inevitably lead to many performance dynamics and uncertainties.

In this paper, we propose Coordinated Register Allocation and Thread-level parallelism (CRAT),
a compiler-based performance optimization framework. In order to achieve this goal, CRAT first
enables effective register allocation. Given a register per-thread limit, CRAT allocates the registers
by analyzing the lifetime of variables. To reduce the spilling cost,CRAT spills the registers to shared
memory when possible.Then, CRAT explores the design space by first pruning the design points
that cause serious LI cache thrashing and register under utilization. After that, CRAT employs a
prediction model to find the best tradeoff between the single-thread performance and TLP. We
evaluate CRAT using a set of representative workloads on GPUs. Experimental results indicate that
compared to the optimal thread throttling technique, our framework achieves performance
improvement up to 1.79X (geometric mean 1.25X).
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Abstract: Massive traffic data is produced constantly every day, causing problems in data
integration, massive storage, high performance processing when applying conventional data
management approaches. With the advantage of “Big Data”, we propose a cloud computing based
system H-TDMS (Hadoop based Traffic Data Management System) to capture, manage and process
the traffic big data. H-TDMS designs a configurable tool for data integration, a scalable data scheme
for data storage, a secondary index for fast search query, a computing framework for data analysis
applications, and a web-based user-interface with data visualization service for user interaction.
Experiments on actual traffic data show that H-TDMS achieves considerable performance in traffic
big data management.
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