EE 4710 Exam 1, Name
4 pages. Open Book. Open Notes. Closed Internet. Cheating will result in a score of 0.

1. (3 pts) What is a real-time system? A 5t{@+@w\ Whase Carreetaces
depewlba on et loaical renvlds of Computmtions
dngd  dthe Aimae  Hhat those resulbs s Troduced.

2. (2 pts) The author of the text uses the term “hard real-time” to describe (circle one)
(a) tasks whose usefulness drops precipitously after their deadlines have passed.
{EPtasks that require rigorous validation of their timing constraints.
(c) tasks that are periodic and have a maximum execution time.
(d) tasks that contain minerals, such as potassium or calcium carbonate,

3. (2 pts) Jobs have 2 different types of dependencies that lead to precedence
constraints. What are they? (circle two)
(@)Data dependencies
(b) Resource dependencies
(¢) Temporal dependencies
(d@)Control dependencics

4. (5 pt) In class, we listed 6 properties of a valid schedule. Name five
l._At mpst ( {njp Der Processor ot a Tive
2. _A+ post+ | Drocessor pes lsh at a ting
3._ Ao Jab Sahedoies elore s~ relenss e
4. _The auwound ad *iag aflocoted 4o s yob @ ynls (ts 2xecubion Fiisne

5. bl Drecaddescs Constraints ae  wet
, Ne Creermiption of  Aeow- Precuipfable Jelbs.
pts) A job’s completion time minus its release time is called _ (€3 pouse +oe

6. (2pt) alse) If the sum of all job execution times is less than the smallest relative
deadline, then a simple scheduling loop will produce a feasible schedule.

7. (2 pt) What conditions must be met for EDF to be optimal? (circle all that apply)
tasks must be preemptable.
b) the relative deadline of each task must equal the task’s period.
the tasks must be scheduled on a single processor.
(d) the scheduler must be clock-driven.

8. (7 pts) Give the real-time model parameter for each of the descriptions, below.

T task i

_ v release time for job or task i

_¢ deadline for job or task

@y (maximum) execution time for job or task i
T _jobi |

_pi_ period of task /

_¢: completion time for job or task i

_; relative deadline for task i



EE 4710 Exam 2. Name (7 pts)

4 pages. Open Book. Open Notes. Closed Internet. Cheating will result in a score of 0.
Part 1. Short Answer.
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. (3 pts) What is prlorlty inversion? W here a /m.. e K;Jr,-w;%; ‘“’ﬁﬁth.
fins  ewhile 7 higher prordy  Adosk iy’

(4 pts) Which of the following approaches risks uncontrolled priority inversion?
(Circle all that apply)
(a) Using the Nonpreemptive Critical Section protocol (NPCS)
{BPResource locking with semaphores
(c) Using the Priority Inheritance Protocol
(d) Using the Priority Ceiling Protocol

. (3 pts) What is deadlock? A  Comd Fiom ke & O miove

i fa Wlu&umlfw et 01 @actky Odher

. (4 pts) Which of the following approaches risks deadlock? (circle all that apply)
(a) Using the Non-preemptive Critical Section protocol (NPCS)

{@PResource locking with semaphores

{(CPUsing the Priority Inheritance Protocol

(d) Using the Priority Ceiling Protocol

(3 pts) Suppose your real-time operating system supports resource locking only. Your
system contains three resources, X, Y and Z, and each task needs access to two or
more of them. Use what you learned from the dining philosopher’s problem to
describe a policy you would use to avoid deadlock.

Tosk Fhpold —dake frssurces in  ordes, Sow

(6 pts) Three protocols are described below. State the name for each one.

(a) Tasks run at assigned priorities, but jobs in T; are not allowed to start until ; has a
higher priority than [7(t). Resources are always granted upon request.
protocol name: Stuck (ased (Driorihy Celing  Drotocol

(b) Each task runs at its assigned priority until one task takes a resource, at which
time that task runs at the highest possible priority until all resources are free.
protocol name:  Ney « D 2 & a1 ,34» e OfHeal Seadnon P ro t gt

(c) When T; requests a resource, it is granted only if the resource is free and either (i)
7; is higher priority than f7(£), or (ii) the T; holds resource X such that [7(t) = II(X).
protocol name: o b ; Ce!l 14 »«“@%}m
(2 pts) Name one protocol that allows all tasks to share the same stack.

Sine le  fvased ?‘)mor;-lw ce ﬁww Drodncel

(2 pts) @ false) A problem with the nonpreemptlve cnt1ca1 section protocol is that
one task can block another even though there is no resource conflict.




