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Operating	System	for	Embedded	Systems	
Theory	exam	simulation	

Duration	60	minutes	

	
1. (5	pt	)	Given	the	definition	of	process:	

a. List	the	different	sections	that	define	a	process	in	memory;	stack,	heap,	bss,	data,	
text	

b. Given	the	following	code	fragment,	identify	the	memory	sections	the	different	
memory	elements	belong	to:	

	
#include <studio.h> 
 
int alfa = 25; à data 
int beta; à bss 
 
int dummy_function( int x à stack, int w à stack) à text 
{ 
   int gamma; à stack; 
   static int delta à bss; 
   .... 
} 

	
2. (5	pt)	Assuming	a	task	T	is	running,	and	the	counter	of	a	semaphore	S	is	0,	illustrate	the	

process	state	diagram	change	in	case	T	performs	the	operation	pend(S);	
RunningàBlocked	if	S==0,	the	task	remains	blocked	until	another	task	performs	post(S).	

	
3. (5	pt)	Assuming	the	following	periodic,	independent,	tasks	must	be	scheduled	on	a	single	

processor	system:	
a. Propose	a	feasible	scheduling	when	x=2àusing	RM	we	have:	

	

	
Task	 Period	[ms]	 WCET	[ms]	
A	 10	 2	
B	 10	 2	
C	 15	 x	

	
b. Find	the	greatest	value	of	x	for	which	an	RM	scheduling	is	feasible;	given	the	above	

scheduling	the	maximum	value	of	x	such	that	RM	is	feasible	is	x=7	
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b. Assuming	x=	3	and	RM	scheduling	is	used,	compute	the	number	of	memory	partitions	

needed	for	satisfying	the	memory	needs	for	the	tasks;	à	due	to	the	preemption	
needed	to	schedule	A0	and	B0,	we	need	1	partition	for	the	code	of	A	and	1	partition	
for	the	data	of	A,	1	partition	for	the	code	of	B	and	1	partition	for	the	data	of	B,	in	total	
we	needed	4	partitions.	

	
	

7. (5	pt)	Given	a	logfs	file	system	with	the	following	structure,	and	anchor	node	(A,	1)	draw	
the	file	system	resulting	from	a	modification	to	the	node	C.		

	
	
	
	
	
	
	
	
	
	

	with	anchor	node	(A*,2)	
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14. (5	pt)	Assuming	the	following	periodic,	independent,	tasks	must	be	scheduled	on	a	single	
processor	system:	

	
	
	
	
	

a. Assuming	x=1,	compute	a	feasible	timeline	scheduling	if	any.	
	
Given	the	period	of	the	tasks,	GCD=8	and	lcm=48,	thus	the	minor	cycle	will	last	for	8	ms,	and	6	
minor	cycles	will	compose	the	major	cycle.	The	resulting	scheduling	will	be	produced:	
	

	
The	scheduling	is	feasible	as	in	each	minor	cycle	the	sum	of	the	WCET	of	the	tasks	is	always	
smaller	than	the	minor	cycle	duration.	
	

b. Find	the	greatest	value	of	x	for	which	an	RM	scheduling	is	feasible;	
	
Given	the	period	of	the	tasks,	the	maximum	value	of	x	that	makes	RM	feasible	can	be	computed	
as	min(x1,	x2),	where	x1	is	the	CPU	available	from	0-24	ms,	and	x2	is	the	CPU	time	available	
from	24-48	ms	

	
	

x1=24-3*WCETA-2WCETB=24-6-2=16	ms	
x2=24-3*WCETA-WCETB=24-6-1=17	ms	
Therefore	x	=	16	ms,	resulting	in	the	following	scheduling	
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Task	 Period	[ms]	 WCET	[ms]	
A	 8	 2	
B	 16	 1	
C	 24	 x	
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16. (3	pt)	Describe	the	concept	of	stack	sharing.		
	
Stack	 sharing	 consists	 in	 allowing	 tasks	 of	 the	 same	priority	 level	 to	 share	 the	 same	memory	
portion	for	implementing	the	task	stack.	As	a	result,	each	priority	level	has	a	single	stack	space,	
rather	than	having	a	dedicated	stack	space	for	each	task	in	the	system.		
	

17. (5	pt)	Assuming	a	system	sets	available	256	kbytes	of	RAM,	given	the	following	sequence	of	
memory	operations,	draw	the	different	memory	status	when	a	Buddy	allocator	is	used	
upon	completion	of	the	execution	of	each	operation:	

	
A=malloc(35	kbytes);	B=malloc(18	kbytes);	C=malloc(128	kbytes);	free(A);	free(B);	free(C);	

	
	
The	memory	evolution	is	the	following:	
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