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Semi-fixed-priority Scheduling on Prioritized SMT
Processor

HirovYUKI CHISHIRO™! and NOBUYUKI YAMASAKI'!

Responsive Multithreaded Processor (RMTP) has the Simultaneous Multi-
threading (SMT) architecture with priority for real-time processings, called pri-
oritized SMT architecture. In RMTP, execution efficiencies of tasks executing
in threads except the highest priority thread fluctuate by multiple combinations
of tasks executing simultaneously so that it is difficult to guarantee real-time
properties of the tasks. When optional parts of extended imprecise tasks not
requiring real-time properties are executed in threads except the highest prior-
ity thread, reward ratios of optional parts can be improved. Rate Monotonic
with Wind-up Part (RMWP), which is a semi-fixed-priority scheduling algo-

rithm with extended imprecise tasks, is for a single processor and cannot be
adapted to the prioritized SMT processor. This paper proposes Responsive
RMWP (R-RMWP), which is an extension of RMWP to improve reward ratios
of optional parts. The schedulability analysis shows that the least upper bound
of R-RMWP is the same as that of Rate Monotonic. Simulation results show
that R-RMWP improves more reward ratios of optional parts than RMWP.
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Fig.1 Example of schedule on RMTP.
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Fig.3 Optional deadline.
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Fig.5 Split one extended imprecise task into two general tasks.
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Fig.6 General scheduling and semi-fixed-priority scheduling.
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Fig.8 Example of schedule generated by RMWP and RM.
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(1) When 7; becomes ready, set R;(t) to m;, dequeue 7; from SQ and enqueue 7; to RTQ.
(2) When 7; completes its mandatory part:

(a) If OD; expired, set R;(t) to w;.

(b)  Otherwise set R;(t) to 0;, dequeue 7; from RTQ and enqueue 7; to NRTQ.
(3) When 7; completes its optional part, dequeue 7; from NRTQ and enqueue 7; to SQ.
(4) When OD; expires:

(a) If 7; is in RTQ and does not complete its mandatory part, do nothing.

(b) If 7; is in NRTQ, terminate and dequeue 7; from NRTQ, set R;(t) to w; and

enqueue 7; to RTQ.

(¢) If 7; is in SQ, dequeue 7; from SQ, set R;(t) to w; and enqueue 7; to RTQ.
(5) When 7; completes its wind-up part, dequeue 7; from RTQ and enqueue 7; to SQ.
(6) When the number of tasks in RTQ is more than or equal to the number of LPs,

perform RM in RTQ.
(7) When the number of tasks in RTQ is less than the number of LPs, perform RM in

RTQ and NRTQ.
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Fig.9 R-RMWP algorithm.
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Fig. 10 Finishing times of eight inverse discrete cosine transform tasks executing simultaneously.
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Fig.11 Example of schedule generated by R-RMWP.
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discrete cosine transform tasks. processing tasks.

LP | 00000 usO oooo LP 00000 wsO oooo
1 500 1.0 1 100 1.0
2 850 0.30 2 105 0.95
3 1,250 0.06 3 180 0.2375
4 1,675 0.009 4 220 0.1425
5 2,075 0.0018 5 250 0.09975
6 2,425 0.00054 6 310 0.0399
7 2,825 | 0.000108 7 350 0.02394
8 3,325 0 8 410 | 0.009576
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Fig.12 Results of inverse discrete cosine transform tasks.
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