
CSCE	513:	Computer	Architecture,	Fall	2018	

Bonus	Questions,	Due	12/16/2018,	Sunday	11:55PM	cutoff,	no	any	extension.		

Total	Points:	15	absolute	points	to	your	final	percentage	for	both	undergraduate	and	
graduate	students	

Submission:		

1. Only	electronic	submissions	on	dropbox	are	accepted.		
2. You	should	submit	a	SINGLE	PDF	file	that	includes	all	your	solutions.		
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	submission.		

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

	
1. (5	points)	
Consider	the	following	loop	nest:	

float	x[1024],	out[1024],	coeff[3];	

for	(i=0;i<n;i++)	{	

		out[i]	=	0;	

		for	(j=0;j<3;j++)	

				out[i]	=	out[i]	*	x[i]	+	coeff[j];	

}	

	

(a) Is	the	inner	loop	parallel?		Why	or	why	not?	
(b) What	is	the	arithmetic	intensity	of	this	loop	nest	(Check	the	section	for	Roofline	visual	performance	model	

section	in	page	307	of	the	textbook)?	
(c) Assume	the	processor	has	a	peak	memory	bandwidth	of	12.8	GB/s	and	a	peak	single	precision	floating-point	

throughput	of	10	Gflops/s.		Is	this	loop	compute	bound	or	memory	bound?		Why?	
(d) If	the	compiler	were	to	unroll	the	inner	loop	completely,	unroll	the	outer	loop	by	a	factor	of	2,	and	schedule	

the	instructions	to	hide	their	latency	as	much	as	possible,	estimate	the	minimum	number	of	registers	required.		
Be	sure	to	provide	justification.	
	
	



2. 	(5	points)	

	

	 	



3. (5	points)	

	


