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#k&E® B : High-Performance Deep Learning and Machine Learning
on Modern HPC Systems
®EA: D. K. Panda

BZEMNILKEHIZ | IEEE Fellow,BenchCounciliEEEZREER

AYINAE:

ks DK Panda is a Professor and University Distinguished Scholar ofComputer Science

and Engineering at the Ohio State University. He has published over 500 papers in
the area of high-end computing and networking. The MVAPICH2 (High

Performance MPI and PGAS over InfiniBand, Omni-Path, iWARP, RoCE, and EFA)
libraries, designed and developed by his research group (http://mvapich.cse.ohio-
state.edu), are currently being used by more than 3,100 organizations worldwide
(in 89 countries). More than 965,000 downloads of this software have taken place
from the project's site. This software is empowering several InfiniBand clusters
(including the 4th, 8th, 12th, 18th, and 19th ranked ones) in the TOP500 list. The
RDMA packages for Apache Spark, Apache Hadoop and Memcached together
with OSU HiBD benchmarks from his group (http://hibd.cse.ohio-state.edu) are
also publicly available. These libraries are currently being used by more than
330 organizations in 35 countries. More than 37,900 downloads of these libraries
have taken place. High-performance and scalable solutions for Deep Learning
frameworks and Machine Learning applications are available from https://hidl.cse.
ohio-state.edu. Prof. Panda is an IEEE Fellow. More details about Prof. Panda are

available at http://www.cse.ohio-state.edu/~panda.

REWE:

This talk will start with an overview of challenges being faced by the Al community
to achieve high-performance Deep Learning and Machine Learning on Modern HPC
systems with both scale-up and scale-out strategies. After that, the talk will focus
on a range of solutions being carried out in my group to address these challenges.
The solutions will include: 1) MPI-driven Deep Learning on CPU and GPU-based
systems, 2)Out-of-core DNN training and exploiting Hybrid (Data and Model)
parallelism for training large models and data, and 3) High-performance MPI
Runtime for Dask to support GPU-accelerated Machine Learning applications. Case
studies to accelerate DNN training with popular frameworks like TensorFlow and
PyTorch, Dask-based data science applications and cuML-based Machine Learning

applications on modern HPC systems will be presented.
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AINEAE:

In this address, Dr. Hwang will assess the fusion of 5G mobile cores, Al chips and
servers, satellite system, and network slicing techniques for building industrial Internet
of Things (IoT), enterprise supply chains, and Al-oriented smart cloud involving social
media networks, business, industrial, and healthcare datacenters. He will share the
first-hand system design and benchmark testing experiences of a new pioneering 5G
Al-oriented cloud platform, just completed under his leadership at the CUHK-Shenzhen
campus.  This research cloud was custom designed and constructed with state-of-
the art hardware components and open-source software libraries upgraded from
Inspur, Intel, Nvidia, and OpenStack, etc. The system design was optimized mainly for
smart city, intelligent transportation, and healthcare applications. We develop big data
analytics, edge clouds for AloT (for Al+loT), machine learning, and innovative robotics
applications. Initially, the system is dedicated for public use as a hybrid cloud to serve

the Greater Bay area of the Pearl River.

REWE:

Kai Hwang is a Presidential Chair Professor at the Chinese University of Hong Kong
(CUHK), Shenzhen, where he heads the AIRS Research Center for Smart Cloud and
Industrial loT. He received the Ph.D. in EECS from UC Berkeley. Prior to joining CUHK in
2018, he has taught at Purdue and USC for many years. He has served also as a visiting
Professor at Tsinghua, PKU, HKU, and Taiwan University over the years. Dr. Hwang has
published ten scientific books and 270 original research papers in computer systems,
parallel processing and cloud computing. An IEEE Life Fellow, he received the very-
first Outstanding Achievement Award from the Computer Federation of China (CFC) in
2005, and the Lifetime Achievement Award, IEEE CloudCom in 2012. He just won the
First Price of the 2020 Wu Wenjing Award on Artificial Intelligence Natural Science and

Technology.
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