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Abstract: A scheduling strategy to optimize energy consumption was proposed to reduce the energy consumption of the
edge system in view of the fast growth of energy consumption demand in the internet of things. Based on the analysis of
the power management architecture and the energy consumption composition in the typical multi-core terminal system,
in view of the shortcomings of the existing system power management module, the scheduler load balancing mechanism
was improved to control system energy consumption and the implementation process and implementation points of the
strategy were given. The strategy was tested in the multi-core simulation system. The result shows that in low load sce-
narios, that is, in scenarios that CPU does not need to do data-intensive computing, the energy-saving effect of this strat-
egy is obvious, such as data acquisition, equipment monitoring and other typical internet of things applications.
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W st SRR VAT PMC (power
management controller) 7% K I [A] K FEAEL,
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REFEAZIMAAE S5 R BE DS R o iSRS I T
Linux Z4¢, M PR, I+ 2 Magft-r &,
SAW RN, AR KIERINARSHSNTH, [
I 403 AR M L N S

2 ARM Z#ZAZHIBEEIR M

2.1 ARMvS B R EIEZEH

— ML) ARMVE 2RO FEH
Cortex-A CPU #%l), Hrfu & WA cluster (I
A1), # cluster PH A cortex-A CPU, HA4
CPU A7 S B IT ¢, I HLAT A 58 42 R ]
IO S, CPU T REMKIER /N 1 HL A
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ARG AT AR P 222 Hir (RPIRAS « 24 CPU I LI
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CPU # FF- I it LI, CPU S A il HL B 56 P 4G 1
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CPU Pk & ik, CPU FPRAS 1] DLMIR DA A7 i 2%
H PR o XSG RS B A R SR, R R
i WY o

®1HEIRT CPU AR idle CFAD JIRZS
T IR LY A

&1 CPUidle k7

Dy D, D, D, D,

I on off off off off
1% HLYR on on off off off
TELA A 4 on on on off off
TEEEH o st on on on on off

R 1R idle IRZAHA AN F FRIRE AR H
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MBI PAHEA cluster [FHERT, XA cluster YY1
It CPU A% #B ki T Bt
22 BERES

HZENARST, CPU RAM IR T Ehz)
ASINFE PD R ASIIFE PS MRk 4 T 2 [ 2,
HAUFE PD ) EAE S A L R IRF J7 KA AT 4
IR IE Lo TS TIFE PS I 3222 Hy v R 3
YesE o TESEBR BRI B, T TR AL LS
BEAGRRAS, A8 e F R IR L, CPU T4
FE—/NE R T, ] DLUE I i PLL HA %
BEAT R 3,

feiseats R4S CPU B2 —3w, 1 H CPU
(3t i F S [ 5, B> CPU ATl 5E 45 ] (W)l
AN CPU AN . (EIXFMEHL T, S i A
CPU BINHAIIFEN PS;, 4 CPU AZALHLIN 2
PS=PS, 4 CPU #MWiHi /5 PS~0. #ii 4> CPU #
(MBI AIIFE PD, A5 l: PD, =aPD, M a N
CPU A3, PD Jy CPU FIH % A 100%0 1115
SUFE, @ & CPU W4T . iLh, RETDIH
CPU M IHET RN«

P=PD) a,+ Y PS, (D

Herp, X CPU PEBEAT DTRRIK) 8 70 52 S A DR 3

PDY q, . 15 CPU R AHI K. B ke 3PS,

XPPEREE A DTk, &5 CPU %GR, CPU #
HE R A EAEPEREMITOL R, b
T BAR R TIFE P, T LUB L I N A TIFE D PS, 3k

RN & PN A &P SNUE NI
JRERSE N ], A R 2 B ) 4 TR IR, CPU
MR ZEBAS, FSDAFER B DIFER oTm R K. TG
HREZE ARG, CPU ZKZ, HAEMEAL
FEAR LLIR O o BARTHAR BRAS v LAOC AN CPU it
ML, LA SCHIHEAS CPU cluster AL PR b 4R
CPU MM Z UG, #AE5 5P R4 CPU # L,
e KA IN CPU % (I CPU 4 T RS,
MRT ABEAIC CPU RS TIHFE, HILPEICRG R
Ui
2.3 Linux ZZ A% BIREE M

ARG TARIRE T, CPU KB4 I ] ik
TARARES, MBI ZR G 5 b S e AT AT
UIREARS B AR KL L FRARRERE, WD s -
Az, ARLRNIS AN ] a2 7 AR MR IS 4E o 7E Linux
Z4:4, i cpuidle governors BEE T CPU 1]
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TR, cpufreq A% LU INRES 5
VRIXLEIRZ) A “ HERAR ", Mi% H i 22
RGO 7 LISAT G DL4 ) AS FUE
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RSN CPU b, BRAK TIX 28 CPU iE IR 8 HEEAIR
RS, A FAEFEAPLN, CPU RREIR
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fE5%, Frit PR el e BeqT 25 I, B &8 AT LA A
WEAS CPU AT o IXFE I B2 T LA 15 241 B2
B REALR CPU 43, iz #2145
F4A struct sched class H IR EUTRER select task
rq SKHLIR o ATSRAE 1R HGR [P CPU 44T .
7€ CFS HJERSH, select task rq #EMR{E M select
task rq_fair( ), PR select task rq fair( )HATHT,
BT CPU JHAG ) ik Py #AN Rl 4k
R BEFEILAG TS 1Y) CPU, RJ5IR[M1Z CPU. A
PRI FE AL, %5 for_each domain( ) [ I3 77 1
B4, XF A A 1R BE 45 H BR 2 select_cpu for
power( ), HEENZHRECORIAIG R CPU. 1ERREL
select_cpu_for power( )F, TSI YT E
BRI AR Dz R R AN AL,
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7. %4155 7E PR EL rebalance_domains( ) SEHH,
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void rebalance _domains(this_cpu, idle) {

for_each_domain(this_cpu, sched domain) {
if !(sched domain->flags & SD LOAD_
BALANCE)
continue
if utilization of this_cpu is more than UH
break
group=find imbalance group(sched  do-
main)
dst_cpu = find_imbalance queue(group)

if dst_cpu !=this_cpu
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. 1.0
move_tasks(this_cpu, dst_cpu)
} 0.8
this_cpu_run_queue->next balance = 06}
W
sched domain->last balance + sched do- 2 o4l
main-> balance _ interval .
02 1

}
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