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Application of Probabilistic Model Checking in Dynamic Power Management

DU Yi HE Yang HONG Mei
(College of Computer Science, Sichuan University, Chengdu 610065, China)

Abstract It has become a hot topic to make a trade-off between energy consumption and performance of embedded de-
vices, Dynamic power management (DPM) is an efficient way to reduce the devices’ energy consumption while guaran-
teeing its’ performance, and the key point of DPM is the DPM strategies. Based on probabilistic model checking, a
method to generate and verify DPM strategies was proposed. The target system is modeled as SMGs models, goals are
set as TPATL properties,and then the probabilistic model checking tool (PRISM-games) is used for strategies synthesis
aiming at danamic energy management, Furthermore, PRISM is used for verifying the synthesized strategies. The expe-

rimental results show that the method is feasible and efficient.
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Fig. 1 Main flow of DPM strategies synthesis method based on

probabilistic model checking
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Fig. 2 Abstract model of clock and battery module
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Fig. 4 Markov model of service request queue module
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on probabilistic model checking
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INFEET BRSO idle 3R A H LU 0. 066931 By BE 2 # N\ idlelp
0.5 KA % SP A4 T active dk A EL A5 K JE % B, SP DL

0. 999985 By 3 FE N\ active R A&,

P A AT AIE AT, S EVE SP #E N active JR A 5 % SP 4

P& E T active $h A SRQ A F| K J£ 0 & B SR 4 Fidledk &

ANTFEET BLSPLL0.63816 By BEFE N idle 4R A5 % SP 4T i-
0.1 dle =% sleep K A& B, f# SP 3\ active R &,

FHR S BT IEEATE, LEE SP # A active R A ; % SRQ

FIKE  AFIKE Y= H SR 4T idle 4k A i, SP 210, 3381647

AINFEET BEIHN idle kA % SP AL T active R A B, 6 SP
0. 05 O\ active kA,

3 A

IR 3

NTFHET
1.0

4.3 HSHERAEERBEHNERSHIEAZNERERIE
EFRSE 3 W IR 0I5k B Se R 45 AL, X g —
A 7 AH R DTMCs 580, 98 5 3 G 36 0F H A5 @ 57 1
J5% e A TH PRISM. [ 3 R AR AT X 107 A 0 E 25 5
T/ DTMCs i X 45 #3 1% CLOCK, BATTERY,
SR, SRQ 1 SP #iHe , FiAR$E b A 5298 Az B 119 5 W F4 2 PML A
ey DTMCs B

SRIG CRIGIE A AR Sy PCTL PR, AR SCEe eI 1 3
AVPAFE AR, BIT- Y BEFRE P B IR 45 2 SR BORF- 4 1R 45 BA S 1<
BE. 31X 3 AR e P A R

R{reward}=17F battery=0]/R{time} =17 F battery=0]

FRAE b 3A 4 o B AT SR g 45 ) A [F] rewards (BEAE 55 %
BN S5 BAFIH ) £ L Yt B AR S 1 T I 1

# _E3R DTMCs BEAFN PCTL 4 5y A 2B 8046 0 T B
PRISM i, BT AR 84 5 1) FH R R A AG A5 3 Bk 45 2R

F A DV T A SCRME A2 T S P ARAT I A REAE 5 M fE
T AT LA AR BUR WS 11 52 BT 2 BRI BE A0 2 il J2 24 0
S0 o PRI AR S SR A 1 7 58 B A% R AT 0 A SR L A
SR B AU

R4 ARTTGAE IR SRS IO REFE G PERE I

Table 4 Different energy consumption and performance of

different strategies generated by our scheme

KMEE AMAR THRE THRFELR  THWIKE
1 <1.5 0. 8833 0.1139 1. 4951
2 <1.0 1. 3056 0.0939 0. 9933
3 <0.5 1. 6664 0. 0031 0. 4988
4 <0. 1 2.1822 0. 0004 0. 0997
5 <20.05 2. 2884 0. 0002 0. 0498
4.4 ThEEREIEREEEN T RHIXTLL LG
0L FR GRS A R T LA ST SRS 110 2 B A 1) L 4%

Jrit ) MAPLE £35S 5K figt 445 20 ATV 1 SR m X 2 AL e AR
UM TT . AR SCHIH] MAPLE SRS 8 R 0 464 F
1 A FI] FH SR I I T S B IE SR W (1 PR R S ReAE . R 5% 4
P AT LU S5 SR N 5
F 5 ARTRYSEG MAPLE SR 7 W REFE S 1L RER IR 1L
Table 5 Comparison of energy consumption and performance
between our method and MAPLE

sw sw ?iiﬂﬁ%%%(?# %iﬂﬁ&%\%%é& ?%Mﬂ&[é‘i
BE A% ﬁ%/MAPLESKﬁ? (;K?yf%/\MAPLE (z.k?;f%/\MAPLE
Vil KA ) REFE)
1 <1.5  0.8833/0.9620 0.1139/0.1139  1.4951/1. 4932
2 <1.0  1.3056/1.3186 0.0939/0.0932  0.9933/0. 9919
3 <0.5  1.6664/1.6717 0.0031/0.0030 0. 4988/0. 1983
4 <0.1  2.1822/2.1964 0.0004/0. 0004 0.0997/0. 0989
5  <0.05  2.2884/2.2893 0.0002/0.0002  0.0498/0. 0496

M1 5 AT 3l i PR 7 R 5 19 3 SR bR LB
Bl o ARR AR T7 545 2 S S B B I A AR AR
AR5 G A A (- Y R 55 25 2R MO 2 T BT (R e (R
WIREFB T/, py X LS AT LUAT H A SRS A i 2R 04 7
A D AELTAEGE 7 5 R ST B LR RELF SR e SR (9 7 3k
AT7 SR REARIE BRI 5T 11 3 A2 USRS » S 1R] 5 5 2) AR 7 S AR
G4 SRS ST T SR LA

5 HHXIE

HAT. FMNSNE LA R L EH X DPM A5 . 4l Umair 45
NHRHY T DPM 2 55 5 W A2 i JLAR AN (8] 32, S M 3 A
RO 537 DPM SR 42 40E 1 2l 5 Luca 5 AW Z53& T DPM
B FCSE M A i A 5 Dhiman % AU R I HLER % 2 B AL E
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