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Abstract Simultaneous Multithreading is a processor architecture that combines the superscalar with fine-grained
multithreading. Although it is expected to come to support real-time systems, very few works have been done in
the area of real-time processing in SMT processors in the past. One of SMT-specific characteristic is an execution
time jitter. From the viewpoint of real-time processing, it would be a critical problem since there is a possibility
of deadline miss if the execution time fluctuates. In this paper, we examine a behavior of the existing real-time
scheduling algorithm on an SMT processor and clarify the issues. We then design and implement a new scheduling
algorithm which enables real-time processing on an SMT processor and evaluate it. The result proved that our
algorithm held execution time jitter low compared to EDF algorithm.
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3. Weight Combinated Scheduling
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Co-scheduled Task Set Decision with FFDU -—-ﬂ
/* task[] is sorted by the non-increasing
order of their weight */
task[] = SortByWeight();
top = 0;
/* Construct the task queue */
while(top < N) {
/* Only the task on the axis thread is
stored in the task queue */
AddToTaskQueue(task[topl);
t = task[top++];
/* Make a co-scheduled task set */
for (1...M-1) {
/* set pointer to the next task */
t->CoNext = task[top++];
t = t->CoNext;
}
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(—— WC-EDF Algorithm —_

/* Decide co-scheduled task set again if
necessary */

if (There are new tasks) {
ffdu();

}

/* Select the axis task from the task queue */

task[0] = SelectByEDF(TaskQueue) ;

/* Select the other thread task */

for (i=1,...M-1) {
task[i] = task[i-1]->CoNext;

}

/* Execute the runnable tasks */

for (i=0,...,M-1) {
RunIfRunnable(task([i]);
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(— Co-scheduled Task Set Decision with FFDUP-B ~N
/* task[] is sorted by the order of their weight
(Ties are broken for shorter periods) */
task[] = SortByWeight();
top = 0; /* Top pointer to task[] */
bottom = N - 1; /* Bottom pointer to task[] */
/* Construct the task queue */
vhile(top '= bottom) {
/* Only the task on the axis thread is
* stored in the task queue */
AddToTaskQueue(task[top]);
t = task[top++];
/* Make a co-scheduled task set */
for (3 = 1; j < M; j++) {
/* Set next task in co-scheduled task set */
t->CoNext = task[top++];
/* Add the task pointed by bottom to
* the subset if necessary */
while(task[bottom] .weight <=
AxisSet->weight-TotalWeight (t->SubNext) {
/* set the next task in subset */

t->SubNext = task[bottom--];

}
t = t->CoNext;
}
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/* Partition tasks if there are new tasks */
if (There are new tasks) {

££dup_b(Q);
}
/* Select the axis task from the task queue */
task[0] = SelectByEDF(TaskQueue);
/* Get the head tasks of each subset in

* co-schedule set where task[0] is */
head[0...M-1] = GetCoScheduleSet (task[0]);
/* Select each task from each subset */
for (i=1...M-1) {

head[i] = head[i-1].CoNext;

task[i] = SelectByEDF(head[i]);
}
/* run the tasks in sync */
for (i=0...M-1)

RunIfRunnable(task([il);
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