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Tabie 10.2

Execution Profile of Two Periodic Tasks

Process Aurrival Time Execution Time Ending Deadline
A1) 0 10 20
A(2) 20 10 40
A(3) 40 10 60
Al4) 60 10 80
A(S) 80 10 100
B(1) 0 25 50
B(2) 50 25 100
. Bl B2
mEabie deadline
Al A2 A3 A4 A5
deadline deadline deadline deadline deadline
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Figure 10.6 Scheduling of Aperiodic Real-Time Tasks with Starting Deadlines

Table 10.3  Execution Profile of Five Aperiodic Tasks

Starting Deadline
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Execution Time
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Table 10.4 Value of the RMS Upper Bound

n (2]]11__ 1)
1.0
0.828
0.779
0.756

0.743
0.734

* e 0 O\M.thH:

* In 2 ~ 0.693

SX@MP‘Q.!. Pl Ct & 3-@ s IOO U z02
Pz Q —4-°~ f 71 -I}‘-‘of u, =&f§7
e P 3 _Cs “’“ Ts-— %

* T‘“s "‘f‘*‘S ﬂﬁ*‘ U«SN.ZEH _3 :,".“_. &l
3 tG.Sl‘S Can bq Sc.ke

, € C RS
L+ 7 ae H lqozoo 20 24-0 e ;




Mars Pathfinder — The rover robot
{ande,é on Mors on J-uly t ]977 N

Tha PQ»t‘hfmd@r S’Of@uax@ has the
-]C@Hou},\nﬁ 2 tasks, ih decr_eas:‘lj order OfPh‘om

T,: Periodically checks the health of the spacecraft systems and software

T,: Processes image data
Ts: Performs an occasional test on equipment status

-W.l T; Share o data S'Dructure"protutﬂ.é br “‘f‘ores

Blocked by T,
(attempt 10 lock s} s locked

T, [ | x| ¥

P | X I

Preempted

Preempted ) K
" s locked b/Y 1} by T s unlocked
\ ¥ / j
T X X [ X X

J [ s

t L 1y g s g 5 I
S
Time

(a) Unbounded priority inversion

t;: T; begins executing.
t,: T; locks semaphore s and enters its critical section.
t5: Ty, which has a higher priority than T;, preempts T5 and begins executing.

t,; T, attempts to enter its critical section but is blocked because the sema-
phore is locked by T5; T5 resumes execution in 1ts critical section.

t<: T,, which has a higher priority than T;, preempts T5 and begins executing.
tg: T is suspended for some reason unrelated to T and T, and T5 resumes.

t-: Ty leaves its critical section and unlocks the semaphore. T, preempts T,
locks the semaphiore, and enters its critical section.
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(b) Use of priority inheritance

|z| Normal execution Executton in critical section

Figure 10.9 Priority Inversion

t,: T; begins executing.

ty:'T5 locks semaphore s and enters its critical section.
t5: Ty, which has a higher priority than T, preempts T; and begins executing.
ty: T attempts to enter its critical section but is blocked because the sema-
phore 1s locked by T;. T; is immediately and temporarily assigned the same
priority as T,. T; resumes execution in its critical section.

t5: T is ready to execute but, because T; now has a higher priority, T, is unable
to preempt T;.

te: Ts leaves its critical section and unlocks the semaphore: Its priority level is
downgraded to its previous default level. T; preempts T3, locks the semaphore,
and enters its critical section.

t-: T, is suspended for some reason unrelated to T,, and T, begins executing.



