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RESEARCH INTEREST

I am generally interested in problems in the areas of computer architecture and systems. My current research
concerns reliability support for memory hierarchy, in-memory machine learning acceleration, persistent
memory system design, and fault tolerance in the storage system of data centers.

EDUCATION

University of California, San Diego La Jolla, CA
Ph.D. student, Computer Science (GPA: 3.85/4.0) Jan. 2018-Now
University of California, Santa Cruz Santa Cruz, CA
Ph.D. student, Computer Engineering (GPA: 3.86/4.0) Sept. 2015-Dec. 2017
Zhejiang University Hangzhou, China
B.E. of Electrical Engineering (GPA: 3.84/4.0) Sept. 2011-Jun. 2015

PROFESSIONAL EXPERIENCES

Seagate LLC. Fremont, CA
PhD Research Intern June. 2019-Sept. 2019

e Explored the features of the full system simulation of NVMe based SSD.

¢ Deployed and integrated two state-of-art NVMe based SSD simulators with Gem5 simulator (cmake, SCons).

e Conducted simulations with I/O (FIO, filebench) and databases (MySQL, Redis) workloads.

¢ Conducted a results verification and can achieve as high as 86% accuracy on certain workloads compares to real
devices.

Lawrence Livermore National Laboratory (LLNL) Livermore, CA

PhD Research Intern June. 2017-Sept. 2017

e Provided support for user space mmap (UMAP). UMAP provides an alternative to the mmap. By using Linux
userfaultfd, UMAP supports page cache management in userspace.

¢ Explored a use case for UMAP. In this case, we use UMAP to optimize page caching for asteroids searching
application (C++, OpenMP). The asteroids searching application uses tera-bytes level of image data captured
by the Large Synoptic Survey Telescope (LSST), which involves intensive I/O operations. We customized page
cache implementation using UMAP to prefetch and evict pages based on the specific memory access pattern of
asteroids searching algorithm.

RESEARCH PROJECTS

Reliability support for the memory hierarchy

e Proposed a new architecture that coordinates reliability support for cache and main memory.

e The design utilizes state-of-the-art on-chip 3D-DRAM and NVRAM such as 3DXpoint.

¢ Evaluated reliability with SPEC06 and in-memory database workloads on a Monte Carlo based fault simulator
and a pin-based performance simulator. (C++)

Reliability support for RRAM in-memory accelerator

e Proposed a resilient design to improve neural network inference accuracy on RRAM accelerator.

e The design tackles the inference accuracy loss brought by thermal issue.

e Evaluated with tensorflow-based neural network models in through simulation of RRAM hardware performance
and thermal status. (python, tensorflow, C++)

Reliability support for the Robotics

¢ Proposed and implemented a docker based software management system for service robot. The system targets
to improve resource contention and improve system stability. (python, docker, protobuf)
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Proposed and implemented a fault injection framework for testing hardware and software on the service robot.
Both designs deployed and evaluated on a physical service robot over a month.

Workload characterization for the persistent memory system

Collected a benchmark suite consisted of the state-of-the-art frequently used benchmarks and workloads in
NVM system evaluation.

Performed evaluation over mainstream persistent file system designs. Generated a fully constructed and
analyzed result. (Linux, C++, python)

PUBLICATIONS

Liu, X., Jupudi, B., Mehra, P., & Zhao, ]J. “Persistent Memory File System Characterization: A Hardware
Perspective.” IEEE International Symposium on Workload Characterization (IISWC), 2019

Liu, X., Roberts, D., Ausavarungnirun, R., Mutlu, O., & Zhao, J. “Binary Star: Coordinated Reliability in
Heterogeneous Memory Systems for High Performance and Scalability.” 52nd IEEE/ACM International Symposium
on Microarchitecture (MICRO), 2019

Wang, S., Liu, X., Zhao, J., & Christensen, H. "Robotic Reliability Engineering: A Story of Long-term TritonBot
Development.” 12th Conference on Field and Service Robotics (FSR), 2019

Nesterenko, B., Liu, X., Zhao, J., Yi, Q., & Zhang, J. "Transitioning Scientific Applications to using Non-Volatile
Memory for Resilience.” The International Symposium on Memory Systems (MEMSYS), 2019

Liu, X., Zhou, M., Rosing, T. S., & Zhao, J. "HR3AM: A Heat Resilient Design for RRAM-based Neuromorphic
Computing” ACM/IEEE International Symposium on Low Power Electronics and Design (ISLPED), 2019
Izraelevitz, J., Yang, J., Zhang, L., Kim, J., Liu, X., Memaripour, A., Soh, Y.J., Wang, Z., Xu, Y., Dulloor, S. R,,
Zhao, ]., & Swanson, S. “Basic Performance Measurements of the Intel Optane DC Persistent Memory Module.”
arXiv preprint arXiv:1903.05714, 2019

Wang, S., Liu, X., Zhao, J., & Christensen, H. “Rorg: Service Robot Software Management with Linux Containers.”
International Conference on Robotics and Automation (ICRA), 2019

Wang, Z., Liu, X., Kim, J., Lee, H., & Zhao, J. “Reliable and Flexible Large Scale Memory Network.” 10th Annual
Non-Volatile Memories Workshop (NVMW), 2019

Liu, X., Ausavarungnirun, R., Mutlu, O., & Zhao, J. “Binary Star: Exploiting Heterogeneous Reliability to Enable
High-Performance and High-Resilience Persistent Memory Systems.” Semiconductor Research Corporation (SRC)
TECHCON, 2018

Liu, X., Jupudi, B., Mehra, P., & Zhao, J. “Persistent Memory File System Characterization: A Hardware
Perspective.” 8th Annual Non-Volatile Memories Workshop (NVMW), 2017

Liu, X., Zhao, J., & Yi, Q. “Using Memory-style Storage to Support Fault Tolerance in Data Centers.” USENIX
Workshop on Cool Topics in Sustainable Data Centers (CoolDC@NSDI), 2016
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Awards & Honor

Regents fellowship of UC Santa Cruz 2016
Second Prize, 7th National Science Contest on Energy & Emission Reduction 2014
Scholarship for excellence in research and innovation 2014
Second Prize, 13th Programming Contest of Zhejiang University 2013
Third-class scholarship for Outstanding student 2012

Third-class scholarship on Academic 2012
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