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Abstract The prioritized SMT is a technique that places the priority to a thread by hardware and preferentially allocates the
processor resources to the higher priority thread. This technique meets the requirements of soft real-time systems due to be
able to realize real-time processing with high throughput. This paper proposes a real-time scheduling algorithm for soft rea—
time systems on the prioritized SMT and analyzes the upper bound of the tardiness of tasks in order to meet QoS requirement
of the systems. We discuss the tightness of the tardiness bound in the evaluation with the tick-level simulation.
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1. forpinl.Mdo
2. ap)={} Ulpi:=0
3. end for
4. p=1
5. Order tasks by nonincreasing utilization
6. foriinl.Ndo
7. if U[p] + Gi/T; £ e[p] then
8. #lpl:=tlpl U {r} Ulpl:=Ulpl + G/Ti
9. else
10. if p=Mthen declare FAILURE
(3R end if
12. split task 7 into 7/ and 7’ such that
13. =T
14, =T
15. G=0-Up)*T/
6. =G -GIT
1. # g0+ ey > 1 then  declare FAILURE
18. end if
19. ©p):=z[plU {7} Ulp]:=Ulp] + /T
20. 1lp+1] :=2lp+1]U (7'} Ulp+1] :=Ulp+1] + G'/T"
21 p:=p+l
22, end if
23. endfor
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I. forpinl.Mdo
2, when any split task arrives on p do
3. 10 := current time
4, t1 := next time a split task arrives on p
5. calc_interval // here we calculate timea[p] and timeb[p]
6. if firsttask{p] then
7. execute firsnask[p] on processor p during [t0, timea{p])
8. end if
9. schedule unsplit tasks with EDF during [timea[p].timeb[p])
10. if lasttask[p] then
11. execute lasttask[p] on processor p during [timeb([p], t1)
12. end if
13. enddo
14. end for

B4 H25DRET

3.3 2RIRF7Fx—X

RRETTNIVXLEZHATS. TOFTNVIVXLG, &
BRSOy YETHRIC, D YUTHNEXRAS% EDF T
ArTa—NTE. FINLLT, FRENEZA2ICELTAE,
WRARCHITENEOWESRAT I a—NVEBTEILELNSHS.
ABER i, R2] LA, ALRRYOtEyHic#b
YTHENIEFHEZ X7 & D LBAENICETENS.

EFTNITVZXLEZE 4 1RT. ERB 0y,
EROZT 2 A D BB LIRHS 2 1TH), 6 ZREORA,
nEBERCAPZ RS HBH[T 8L L L G~417H), B
calc.interval "C timea[p) & timeb[p] 2833 (517H). ZL
T, &L firsttask[p] ATFHESTHUIX [rp,timeap]) T firsttask[p)
ZFATL (6~8 1TE), KM [timealp]timeblp]) CTHRHIZ R &
% EDF IC L7ehi > TEITY 5 (9 1TH). lasttask[p] BFEETH
£, X (timeb[p)t|) T lasttask[p] £ HITT 5.

2% 25 1K (roimealp)) B U (timeb[pls)) TEITETH
%. timea[p] & timeb[p] 2T 5 DN calc_interval TH
%. BI% calc.interval Z[ 5 IRT. 1 D4 B 5 %»11-::’“, LA
Muy ET G-k RIFENS & 3IC timealp] & timeblp] £
BLTV3.

COEF7INA)XLTHEI TORRNER S EEITUIE%
Reicmd. FIAE, XM[0,10) TX o i X, THZ10ET
G- =2 RTEN, o 3 X; TRAIONS - =2%



1. procedure calc_interval is

2. begin
3. ifthereis atask 7/ assigned to p then
4 lastiask{p} := 7
5 timeb(p] :=tl — (G/T}) * (11 —10)/e[p)
6. else
7 lasttask(p] := NULL
8 timeb{p) := t1
9. end if
10. if there is a task 7" assigned to p then
1. firsttask[p) = 7’
12. timea(p] :=t0 + (G'/T") * (11 —10) / efp]
13. else
14. firsttask[p] := NULL
15. timea[p) := t0
16. end if
17. end
S BBS calc_interval
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