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Abstract: This paper presents modeling and scheduling for real-time tasks with time constraints and

precedence constraints, i e., Function Blocks tasks and com munication tasks,

in a single segment FF sys-
tem. Firstly, Function Blocks tasks and communication tasks are regarded as same tasks, and only consider-
ing precedence constraints, we propose a com pact m ode to build m odel of tasks, in which each job is complet-
ed as earlier as possible. Secondly, considering communication overtime, a extended com pact m ode schedul-
ing algorithm based on job rate m onotonic (JRM ) is presented to schedule all real-time tasks in order to meet
their time constraints and precedence constraints. Finally, an example of application shows the process of
scheduling of all real-time tasks.
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I iis index of Job, from 1 tom

sort Job according to their priorities; I priority of Job is based
I on JRM
fori=1 tom I Process Job[ i]
{n[i]= macrocycle/T[i]; I Job[ i] should be executed n[ i]

I times in a macrocycle
CurrentTime= 0; /| set init time of macrocycle is zero
forI=1 ton[i]ll the Ith schedule for Job[ i],
< iKnli]
{for j=1 to (mpi+ np;) I jis index of a task in Job[ i],
I from 1 to (mpi+ npi);
{Il sort task to make task;[ i][ /] has the earliest
I release time
sort task;[ i ][ I] in Job[ i] according to their release

time R;[i][ I] from j to (mpi+ npi);

if task;{ i][ 1] is a FB task or a timely schedulable
communication task at the current time then
{SAill 1= RLil 1IN Sill1]is the start
I time of task,[i][ 1]
CurrentTime= S[i][ I];
}
eslell deal with the communication task which can
I not be scheduled at the current time
{for t= CurrentTime to (T[i] /I
{4+
if the task can be executed at t then exit this
cycle
)
CurrentT ime= £
Sjlill I]= CurrentT ime;
Offset= S[ill 11+ Cflil- DjLill1];
if Offset> 0 I Adjust the deadline of task [ i][ /]
{D{illll= D il I+ offset;
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I successors of task ;[ i][ 1]
II' for all successors of task;[i][ ]
{RiLiII]= max{Re[ i1 DN 113},
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V ke taskil il 1]1< taskx[ 7]
}
)
}
FinishTime[i][ I]= S{ill I+ C{i]:Il the finish
I time of task{i][ 1]
if FinishTime[ i ][ 11> T[i] I
FAILED;
M for task
CurrentTime= T[i] (- 1);
I for
}//for Job
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Fig. 2 A single segment FF system configuration
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Tab. 1 Times parameters of tasks
4 AT T[] TR TR 1) [ER/¢ AR J BEALLA) 45 I [R] ANV 2 5l
’ Cilil(ms) Riil(ms) Difil(ms) T[il(ms) Job(ms) B8] (m )
Al2 30 0 30 300
PID2 65 30 95 300
Datal 20 95 115 300
Job{ 1] All 35 0 35 300 20 9
Data2 20 35 115 300
PIDI 65 115 180 300
Data3 20 180 300 300
AOl1 30 180 300 300
Al3 30 0 30 200
PID3 50 30 80 200
Job[ 2] Data4 15 80 95 200 130 70
AO2 20 95 115 200
Data5 15 115 200 200
Al4 35 0 35 200
PID4 60 35 95 200
Job[ 3] Data6 20 95 115 200 155 45
AO3 20 115 135 200
Data7 20 135 200 200
AIS 20 0 20 100
Job[4] Data8 15 20 35 100 100 0
PIDS5S 43 35 78 100
AO4 22 78 100 100

IXHFE, Job[ 4 1-Job[ 3 -Job[ 2 J-Job[ 1 13t 4% i
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Fig. 3
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