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Abstract 
In this paper we consider global fixed-priority preemptive multiprocessor scheduling of constrained-deadline sporadic 
tasks that share resources in a non-nested manner. We develop a novel resource-sharing protocol and a corresponding 
schedulability test for this system. We also develop the first schedulability analysis of priority inheritance protocol for 
the aforementioned system. Finally, we show that these protocols are efficient (based on the developed schedulability 
tests) for a class of priority-assignments called reasonable priority-assignments. 

 











'-' mriw' !llld r(,)LL,:oh H,; 

"'Xllh')Si n(�,VXj I 
I 

\ 
\ 
\ 

" [\Cr;",):j awl l'0qWH:' II 
F')lLf>t w:'! r'p\llt('(� 

l \ 
I 
I 

I eN 

I 
"n, I 

, .. ,uTi,"""IU,,i 1"")"''''''' TI" 
l'''IM::r nnt.l2,l','ll!e,' 

Figure I, PIP for multiproccssor s (m = 0) 

Figure 2. \Vorsl-case execution pallern 
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fiigure 3. General \'I-"orsl-case execuLioll paLle111 

that this pattern maximizes the <.unount of relevant executions 
of jobs of Tl in the interval of interest3. 

We define the following notations for each task 7Z, based 
on the general worst-case execution pattern. 

'T ( ) - It - :" + D, J 1\1 t,.T - T, 
W,lt, ,E) �xN,(t, x) + min {x, t - x + D, - T,N,(t, x)} 

(4) 

(5) 

N,(t,:c) denotes the total number of jobs of task TI whose 
x relevant units completely execute within the interval of 
length t (including the carry-in joh), W,tt, ,e) gives the total 
workload of jobs of task T" considering that :" of the C, 
execution units are relevant [or this computation. We also 
define W,tt, :r) = Il for t < Il, 

JThis pattern is not pessimistic hecallse the software code of task Tl 
could he such that in one path (carry-in job) the x relevant executions are 
performed al the end, whereas in ,mother

'
path (other jobs) lhese execuLions 

arc perform cd at thc bcginning. 

Waiting time before granting of resources. For every 
request of a shared resource RI.: E nSf, a job of task Ti may 
be directly blocked by some lower base-priority job J, Le" 
in the worst-case J locked Ilk just before it was requested 
by the job of 7i. Note that once the job of Ti is blocked, .J 
is executed with clTective-priority i. 1l1ercfore we can set 

lJiJ, � N"k max {C"d (6) 
(1)-;) A.(RI;;ERSd k:[{kERS;. 

Whenever a job of task Ti requests a shared resource Rl.,:, 
it may so happen that all the higher base-priority jobs that 
use RI;: also request the resource at the same time. In this 
case, Ti will have to wait for each of these resource requests 
to complete in sequence, even though other processors are 
available, Further, when Ric is being locked by these higher 
priority jobs, more such higher base-priority jobs could be 
released that also request resource Rh. All these requests 
must be satisfied before the job of 7j, can get access to Rk. 
Therefore we set 

(7) 

Higher effective-priority executions. The remaining in­
terference of higher base-priority jobs, i,e., executions with 
resources not shared with Ti (Ihp;08T)) and executions with 
no shared resources (Ihp1n.�r)), can be expressed as: 












