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In  the world of academia, it’s not 

often that a chosen course 

of study could potentially help save 

the world. But for students of Ziliang 

Zong, Ph.D., an assistant professor 

in the Department of Computer 

Science, the probability of that is 

quite real.

This fall, he began teaching a new course 
centering on green computing, with the aim of 
promoting energy efficiency in creating software. 
“Simply speaking, green computing strives to 
reduce the impact of Information Technology 
(IT) on our environment and planet,” says Zong.

 “It is related to everyone’s life, no matter 
if we want greener data centers in our nation, a 
lower electric bill from our PC, or a longer battery 
life on our laptop or smartphone,” he says. Green 
computing involves the use of more renewable 
energy, such as solar or wind, for IT activities 
as well as improving the energy efficiency of 
computer systems, hardware and software.

 Zong is leading the Marcher Project funded 
by the National Science Foundation (NSF) 
that seeks to build a power-measurable high 
performance computing infrastructure to 
integrate the newest technologies, including 
Intel® Many Integrated Cores, Graphics 
Processing Units and Solid State Disks. The 
Marcher Project gives Zong’s research group the 
distinction of being one of the few teams in the 
United States which have the ability to develop 
both the hardware and software of the next-
generation, power-aware, high-end computing 
systems.

If grants are the currency of credibility, 
Zong has already secured impressive recognition 
since joining the Texas State faculty in 2011. He’s 
secured three NSF grants totaling more than 
$1 million as the principal investigator and one 
industry equipment grant from California-based 
NVIDIA, a visual computing company. Zong 
earned his doctorate in computer science and 
software engineering from Auburn University 
in 2008 after receiving his bachelor’s and master 
of science degrees in computer science from 
Shandong University, China.
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trends of HPC (High Performance Computing) with me and provided 
very useful guidelines for my future research. I was shocked when he 
told me that the power bill of LANL increased from around $9 million 
in 1996 to an anticipated $18 million in 2010.”

Based on that chance encounter, a doctoral thesis was born along 
with a strong interest in the field that has not waned. “He (Grider) 
and my Ph.D. advisor, Dr. Xiao Qin, both convinced me that green 
computing is a paramount but daunting problem that was worth my 
time spent on it,” Zong says. His resulting Ph.D. dissertation, Energy-
Efficient Resource Management for High-Performance Computing 
Platforms, won the Auburn University Distinguished Dissertation 
Award in 2010.

Carbon footprint

Zong estimates that even if just a small portion of the computing 
industry were to implement green computing standards, millions 
of tons of CO2 emissions a year could be eliminated from the 
environment. Still, given the forward-thinking nature of its focus, the 
impact of green computing is yet to be accurately measured. It’s easier 
to grasp the environmental carbon footprint given today’s high level 
of computing. When considering the global race to build even faster 
and more powerful supercomputers, even the layman can conceive of 
the growing threat to the environment in the way of CO2 emissions.

To begin to grasp this futuristic landscape in computing, it serves 
to remember one word: exaflop. What is exaflop? It’s a measurement 
given to determine a dizzyingly high number of calculations 
a computer will soon be capable of performing—a previously 
unreachable goal. The Defense Advanced Research Projects Agency 
(DARPA) is looking to render obsolete the petaflop, the prevailing 
term for the highest achieved calculations per second. DARPA wants 
to create a platform able to achieve exaflop status, or the ability to 
carry out 1 quintillion calculations per second.

Much progress has been made in recent years to produce more 
energy-efficient hardware but corresponding improvements of 
energy-efficient software have not kept pace, according to Zong. 
“The majority of software developers either do not consider 
energy-efficiency of their software at all or they consider it as an 
afterthought,” he says. But if anyone is up the considerable challenge 
of changing those prevailing attitudes—one student at a time—it’s 
Zong, already internationally known for his work on green computing.

Reversing the tide may seem unreachable, but as the philosopher 
Lao-Tzu said, a journey of a thousand miles begins with a single step. 
That step is taking place at Texas State, where Zong quietly toils away 
at his research and prepares to teach the virtues of green computing 
to a new generation of software developers. J

Green computing involves the use of more renewable energy, 

such as solar or wind, for IT activities as well as improving the 

energy efficiency of computer systems, hardware and software.  

Energy efficiency

The objective of the new green computing course is to give future 
code writers and software developers a blueprint for going about their 
work with an eye toward energy efficiency and the goal of reducing 
tons of CO2 emissions. Meanwhile, it’s hoped his research might be 
adopted by the IT community to further enhance energy efficiency. 
“The goal of this course is to introduce students to the exciting area of 
green computing,” Zong says. “It will cover fundamental concepts and 
techniques in green computing, including a hardware energy efficiency 
roadmap; energy efficient software design; resource management and 
storage solutions; green data centers and mobile computing.”

Students also will be able to acquire knowledge and skills needed 
to perform their own research in the green computing field. It is that 
type of research into green computing that has long fascinated Zong, an 
interest sparked when he met Gary Grider, high performance division 
leader for the Los Alamos National Laboratory (LANL), at a major 
conference. “He was so nice to spend about an hour discussing current 
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