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A  Schedulability Test Proof

This is the appendix to the paper!. Here, we provide the analytical proof of our simplification
of the schedulability test presented in Subsection 3.2. In particular, the response time analysis
is described by equations (1) and (2).
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According to analysis in Subsection 3.2, the third term in Equation 2 can be rewritten as:

Z Cx (3)

VX €hp(S)
SEervers

We provide in the following the proof about Equation 2 and Equation 3.
From previous studies?3*, the interference for a deferrable server is made up of the load
that can be generated by a higher priority server x, that is up to:

Fﬁsz

= ] Co+C, (1)
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Appendix

However, this is the worst case of a more generic formula that can be expressed in this way:

) Catbe i <Co [t ,
f(t)_{mfﬂcﬁcz iquzzcz_[ = -‘C’x—kmm(qu,C’x) Voo € [0, Ts] 5)

To demonstrate Equation 5, we rewrite a generic time instant ¢ as:
t=¢, +k+xTy +a ¢ €[0,T:] «€l0,Ty] (6)

Where ¢, is the initial phasing of the server, k *x T, is a multiple of the server period and
« is the exceeding. In ¢, at most min(C,, ¢,) load is provided by the server. In k x T, at
most k x C, load is provided and finally in « the load is at most min(«, Cy).
Thus, the load provided by the server in [0,t] is: L(t) = min(Cy, ¢) + k * Cp + min(a, Cy).
Then, for a lower priority server the preemption time is: I(t) = (k+ 1) * Cy, + min(¢, C,.),
since if there is any exceeding of the period, the higher priority server must complete the
execution. The formula can be rewritten as:

(1) = F ;d’ﬂ Cy + min(¢a, Cx) (7)
Being ¢ the extent in the last period®, and T the common period, if we prove that ¢t < T,
then

10 <i- %W Co + min(e, Cs) = Co + min(e, Cs) (8)

Since the periods are lockstep, ¢, = 0 (i.e., all servers have the same phasing).

We prove that t < T, even if it is trivial due to the extent in the last period is of course not

greater than the period. From 3:

_.n L(w;") ny _ w; + J;
t_wz-—({cs-‘—l)T Li(w?)=Ci+ > [ 7 Wci (9)
Viehp(J)
If ¢ value were greater than T (i.e., t > T') then w}* > ([%’n)-‘) T.

However, this is not possible since:
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(10)

In order to have schedulable servers, the third term should be less than T, — C (see note?):
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If we suppose w]® > ([
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so The first two terms are not positive because of the definition of ceiling function. Thus:

51 U+UL(U£1)DTZUJ?> ([L(gfl)DT withn <0 (13)

52 But this is not possible since the last term is a non-decreasing succession.
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