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Modeling on low power consumption hardware and software partitioning for

intelligent sensing nodes of Internet of things based on w-net

LIU Xiaoxia', LI Fang®
(1.Department of Information Engineering, Sichuan Water Conservancy Vocational College, Chongzhou
611231, China; 2.College of Computer Science, Chongqing University, Chongqing 400044, China)

Abstract: Advantages and disadvantages of low power consumption hardware and software partitioning
for intelligent sensing nodes of Internet of Things(IoT) directly affect the endurance and network life of
nodes. In view of problem of high energy consumption in hardware and software partitioning of intelligent
sensor nodes of IoT, a low power consumption hardware and software partitioning model based on w-net
was proposed. Firstly, the intelligent sensor nodes of IoT was defined with constraints, and the
constrained model of the intelligent sensor nodes was obtained. Then, the hardware and software
partitioning model of intelligent sensing nodes based on w-net was established by using the wx-net theory,
and the low power consumption hardware and software partitioning based on IP core power consumption of
hardware and software and the overall power consumption constraints of the system were realized, and the
model was analyzed for evolution. The analysis and simulation results show that the model has certain
advantages and practicability in terms of fitness, execution time division and minimum system partition

energy consumption compared with models based on tabu search algorithm and genetic algorithm, which
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can reduce the energy consumption of intelligent sensing nodes of IoT and improve their endurance.

Key words: Internet of things; intelligent sensing node; w-net; low power consumption hardware and

software partitioning; endurance
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Table 1 Parameters of candidate IP core and its experimental data
i o HAbdE bR
T REAR B IP #% BATH T RE/ BE —
AT E] / s 3 N al
TT MSP432 95 nA/MHz — 0.999 7 0.999 1
STM321.476 100 nA/MHz — 0.999 6 0.999 3
Kb PR E% Atmel SAML21 35 mA/MHz — 0.999 2 0.999 2
Cortex MO 35 mA/MHz — 0.999 9 0.999 5
ROM 150 I*A 10~20 0.999 9 0.999 6
RAM 170 pA 10~20 0.999 8 0.999 5
FEf A%
Nor Flash 9 mA 10~20 0.999 3 0.999 4
Nand Flash 9 mA 10~20 0.999 4 0.999 6
DHTI11 3 mW 15 0.999 5 0.999 7
& 1A DS18B20 2.6 mW 21 0.999 4 0.999 9
0B A% R 1.8 mW 32 0.999 2 0.999 5
ik 72 mW
WiFi #5 He . — 0.999 1 0.992 6
e 58.8 mW
- B %% 96.1 mW
SRR 8N ZigBee fi ik 0.999 5 0.993 2
ek 91.7 mW
i Rk 60 mW
WA — 0.999 2 0.994 5
Bk 60 mW
Cswi 113 uW 637 0.995 9 0.934 3
Csw2 8 uW 422 0.954 1 0.943 4
Csws 21 W 483 0.921 3 0.920 1
Cswi 231 W 749 0.956 2 0.957 1
WA TP # Csws 251 pW 698 0.934 2 0.934 1
Cswe 342 W 972 0.967 1 0.967 3
Cswr 207 pW 653 0.957 3 0.931 4
Csws 239 uW 549 0.9235 0.936 7
Cswo 213 uW 497 0.991 2 0.923 5
4 EiE FEAUAR LY P2 AR I BE 3 o RUA T B T) R A /N 3R
Zola

ik [ TSN (19 I Ty € 9B 4 3 43 1) £ 95 T 42
S A A B2 0 RE T AN 4% A . B S X g Bk
ISN JEA7 20 R 2 S, 15 8 T TSN [ 24 A5 A 5 SR
Jo R PRI N7 T 3T 1 B B ISN %K
T 65 T A S0 40 B AR S B 1 A 9 R 1 TP A T
2 G0 SR FE 20 T 14 1% T R S8 14 &) 43, 9 Xt
BERLEAT T A A BT s B )i 5 2 T AR R R Bk R
WAL S R B R AT T LS . AT S S
FLA R RN, 53 T2 B R B R 5 AL S

GE3) oy REFESE 7 0 B AT — & 1 P B R s v al
FEAR D0 ) TSN BEAE - $ i FLEEALRE )
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