
CS 516, Spring 2020 
Jetson TX-1 Homework 

Due date: Tuesday, February 18, 2020 

1. Things to do 
 
The goal of this homework is to understand power dissipation and energy consumption of different 
programs under different compiler (performance) optimization levels. The homework has several parts: 
 

1. Write a C program that showcases how different optimization levels, namely gcc -O1, -O2, and -O3 
impact the peak power and energy consumption of your sample program; 

2. Write a C program that dissipates as much power as possible under the -O3 option for at least 3 seconds;  
3. Write a report that summarizes your findings.  

This is a single student project. You may discuss issues related to the project with your fellow students, 
but you are not allowed to share any code. There will be a prize for the program with the highest peak 
power dissipation! 

2. Jetson TX-1 board 
	
A	detailed	description	of	the	board	that	you	will	be	using	can	be	found	online.		
NVIDIA’s	TX-1	board:	http://elinux.org/Jetson_TX1		
	
Please	feel	free	to	just	perform	a	google	search	to	find	more	information	about	this	system.		We	
have	a	cluster	of	them	available	(8	TX-1).	You	will	receive	an	email	from	me	(uli@cs.rutgers.edu)	
with	the	particular	machine	assigned	to	you	for	this	homework	and	for	the	first	project.	Please	do	
not	share	your	password.	You	can	remotely	log	into	these	systems	from	any	iLab	machine	.		You	
need	to	be	on	a	machine	at	Rutgers,	so	directly	logging	into	your	TX1	board	from	outside	is	not	
possible.	If	you	need	privileged	access	to	your	machine	(which	I	don’t	anticipate	for	the	homework	
and	first	project),	please	reach	out	to	me.		
	
The	user	ID	for	each	system	is	“csuser”.		You	can	log	onto	your	machine	(e.g.,	tx4)	by	saying:		
												
																																										ssh	–X	csuser@tx4.cs.rutgers.edu	
	
If	you	want	move	things	off	the	board,	use	the	sftp	command.		



 

3. mFI power strips 
	
The	power	supply	of	each	board	in	our	TX	cluster	is	connected	to	a	“smart”	mPower	Pro	8	power	
strip	https://www.ubnt.com/mfi/mpower/	.	This	allows	the	measurement	of	power	in	real	time.	
There	is	a	web	interface	that	allows	instantaneous	power	readings.	In	addition,	you	can	remotely	
log	into	the	power	strips	and	perform	different	logging	commands,	again	you	should	be	on	a	ilab	
machine	to	do	this.	There	are	two	8	port	power	strips	for	our	TX-1	single	board	systems.	The	file	
“PowerStripInfo.txt”	in	your	csuser	home	directory	will	have	information	about	the	particular	port	
of	your	machine.		DO	NOT	SWITCH	OFF	YOUR	POWER	SUPPLY.	You	may	“soft	reboot”	your	system	
using	the	command:	“sudo /sbin/reboot” .	

4. Grading 
	
Grading	is	based	on	a	written	report	(up	to	two	pages	in	pdf	format).	No	code	needs	to	be	
submitted	since	we	have	access	to	your	code	on	your	machine.		We	may	run	your	codes	to	check	
the	power	dissipation	readings	and	execution	times.	Show	what	you	did	in	a	form	that	makes	it	
accessible	to	a	reader	not	familiar	with	the	issues.	Go	for	quality	rather	than	quantity.	Graphs	are	
good	tools	to	convey	a	trend.		Is	there	a	lesson	to	be	learned	here?		

5. Project Questions  
 
All project related questions should be posted on piazza. Have fun with the project! 
 


