
CSCE	513	Computer	Architecture,	Fall	2018	
	
Assignment	#1,	due	09/17/2018,	11:55PM,	due	09/17/2018,	11:55PM	
	
Covered	topics:	1)	Quantitative	analysis	of	power/energy	and	CPU	
performance;	2)	Amdahl’s	Law	and	Effective	CPI,	3)	Measuring	CPI	using	PAPI	
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Points	 15	 10	 10	 20	 15	 15	 15	 15	
	
1.15	(15	points)	is	required	for	graduate	students.	Undergraduates	who	
answer	receive	bonus	point.		
	
Submission:		
1. Only	electronic	submissions	on	dropbox	are	accepted.		
2. All	your	solutions	should	be	included	in	a	SINGLE	PDF	file.		
3. Number	your	solutions	in	the	same	way	and	in	the	same	order	as	the	
questions	are	numbered	in	this	document	and	do	NOT	include	the	
questions	as	part	of	your	solutions.		

4. Include	your	full	name	in	the	PDF	file.		
5. Scanned	copy	of	handwritten	answers	will	NOT	be	graded.		
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



1)	Quantitative	analysis	of	power/energy	and	CPU	performance;	(questions	
are	from	COD	textbook)		

	

	



	
	
2)	Amdahl’s	Law	and	Effective	CPI	
	
CAQA	1.12:	a,	b,	c	

	
CAQA	1.14:	a,	b,	c	



	
CAQA	A.3,	assume	60%	of	branch	instructions	are	taken.		

	



	
3)	Measuring	CPI	using	PAPI	
1.15	The	sum_full.c	function	in	the	class	website	
(https://passlab.github.io/CSCE513/exercises/sum/	)	currently	measures	the	execution	time	of	
sum	using	timer	and	in	this	assignment,	you	will	add	PAPI	calls	in	the	sum_full.c	program	to	collect	
total	instruction	count	and	total	cycles	spent	of	the	call	to	sum	function,	and	then	calculate	in	your	
program	the	CPI	and	CPU	time	(s)	of	the	call	using	the	model	we	discussed	in	the	class.	Your	
program	should	also	include	a	printf	call	to	output	the	four	numbers:	total	instruction	count,	total	
cycles,	CPI,	and	CPU	time	(s).	In	your	submission,	please	include	a	screenshot	your	program	
execution	and	output.	Please	refer	to	the	resource	section	of	the	class	website	
(https://passlab.github.io/CSCE513/resources/#papi	)	for	learning	how	to	program	using	the	
PAPI	interface.		https://passlab.github.io/CSCE513/resources/papi_install_run.html	page	gives	
instructions	for	installing	and	using	PAPI.	There	is	a	bit	tricky	of	PAPI	reading	in	the	
papi_example.c	file	because	it	does	not	handle	counter	reset	and	counter	overflow	for	the	sake	of	
simplicity.	It	does	not	always	give	meaningful	number	in	every	run.	You	need	to	run	multiple	
times	and	pick	the	one	that	give	you	meaningful	results.	
	
CPU	clock	rate	can	be	obtained	by	checking	the	output	of	the	command	“cat	/proc/cpuinfo”,	see	
below:		

	
	



Notes:	make	sure	you	store	the	numbers	using	variable	of	float	or	double	data	type.	A	list	of	other	
metrics	can	be	derived	if	you	read	counters	of	those	native	events,	checkout	this:	
http://perfsuite.ncsa.illinois.edu/psprocess/metrics.shtml	
	


