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Abstract In the field of Real-Time embedded systems, both of high-performance and low-power consumption are
required. In this paper, we propose an algorithm to make utilization of logical processors even in order to improve
schedulability and achieve efficient Real-Time Static Volatage and Frequency Scaling (RT-SVFS) with Instructions
Per Clock cycle (IPC) Control mechanism which controls the thread execution speed. In addition, we also propose
a method of Real-Time Dynamic Voltage and Frequency Scaling (RT-DVFS) that can maintain executed time of
tasks with dealing with the efficiency of task executing by IPC control. According to the simulation results, the
proposed techques improve schedulability and power consumptions compared by the existing techniques.
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Algorithm 1 Worst-Fit and IPC Balancing Control
1: set {U1,Usa,...,Upnp} to O

2: for i =1ton do

3: set min__id to 1
fort=1to M do
if Uy < Upmin_iq then

4

5

6: set min_id to t
7 end if

8 end for

9 assign 7; to LPpin id

10: update Upin_ id

11: end for

12: sort LP with decreasing utilization (U1 > U > -+ > Uypy)

13: for i =1 to M do

14:  sort LP;.7 with increasing ipc
15: end for
16: set ipcllp = LPj.7.last_element

17: for i =2 to M do
18:  for j =1 to num of LP;.7 do

19: set a and b to 0

20: for £k = 1 to num of LP;.7 do
21: if £ < j then

22: add b to LP;.uy

23: else

24: add a to LP;.up X LP;.ipcy
25: end if

26: end for

27: if a/LP;.ipc; + b < Ugetual then
28: break for

29: end if

30: end for

31:  set ipcé.p to a/Ui — b

32: end for

33: if Zj ipc‘ljp > IPCpqr then

34:  set ipcllp to ipcllp X IPCmazx Zj ipcz.p
35:  goto line 17

36: end if
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Algorithm 2 IPC migration for DVFS

1: set o to oo
2: for i = j to M do
3: if LP; has jobs then

4: set o to min(q, ch“#)
ipc;

5: end if

6: end for

7: if a > 1.0 then
8: for j=1to M do

9: if LP; has jobs then
10: set ipcé.p to ipcé.p X «
11: else
12: set z'pcé.p to 0
13: end if

14: end for
15: if Zj ipc;p > IPCpnas then

. lp
inetP Py
16: set ipc; to IPChmax X T
2., e
17: set a to a X mim“f
Z ipe P
j J
18: end if
19: else
20: for j =1to M do
. ine? to ipclP
21: set pc; to WPCS de fault

22: end for
23: end if
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