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Cloud Computing Task Scheduling Model Based on
Dynamic Energy Perception

PAN Jicai
(Institute of Scientific and Technical Information of China, Beijing 100038, China)

Abstract: In view of the large amount of calculation, high energy consumption, low efficiency, and poor de-
ployment accuracy for the traditional cloud computing task scheduling models, a new cloud computing task schedu-
ling model is designed based on dynamic energy perception. three parameters such as the utilization rate of the cen-
tral processing unit for the resource allocation server, the occupancy rate of the memory, and the load rate of the
controller are selected to construct a three— dimensional cloud computing task node projection space, and the above
parameter vectors are projected into the space middle. The dynamic energy perception is introduced to establish a
cloud computing task scheduling model, the virtual technology is used to merge multiple servers into one server, the
scheduling tasks are analyzed and classified, and the energy perception algorithms are used to assign tasks to be
scheduled to virtual resources that meet scheduling requirements. And the tasks are scheduled to server resources to
achieve task scheduling. The experimental results show that the cloud computing task scheduling model based on
dynamic energy perception can effectively shorten the scheduling time and reduce the scheduling energy consumption
from the point of both the small task set and t large task set.

Keywords: dynamic energy; energy perception; cloud computing tasks; task scheduling; projection space

0 5= SRR L (5 5 P B % T 7 {8 I o )
- 9 90 46 BB 45 o (FLBE 25 25 1 0 TR 45 1 05 A % R J% T 2%
TEAHEEARNZRE F T, MAVRIE P8 R 2 T R 2 TAEARE

RS EHE:2021 -11-14; f{EEHHI:2021 -12-15,

E&UH : FZEPHE IR (2011BAH30B0D) .

PEE B F AR (1963 —) L 53, 5 MRAA T N R AR, w8 G TR U 32 2 Ao 2507 W 05 4 1 LR B 0 L 805 o Uy Tl
IR 5E o

S| A BRI, SE T Eh SRR R B = B AR SRR AT RIS 4R, 2022,30(2) 1257 - 262.

BB MU www. jsjclykz. com



. 258 TSI £ 5

%30 &

RIHAE. R R ST, SR BE AR 55 A% BEAE
Ry THEREAEE . FEHTRALSWERE T
IEH AR, JRER AR ECR GRS . JOik o R
ML B 43 B AT 55 8 BE R 551

e N R SRS 0 B TR RS T AT 55
AT TIRA MBI, SCk [3]) R ETRMH =
SR T AT 55 JR BE R B 45 5 S K BT A0 TS AR 55 i
AR B IR I B 2% . R IR AT 2R o A Uk
R THAT: 55 U B AL P R 22 A A [R) R A 114 IR 55 45
FHAESS . A RRTE TAE 55 I B2 RO W 2, (HEE XY
REFE T T A C AL ROCR AW . B IRRE AR R IR 55
wr G, TR AT AR, AR TR
WML R AR RS . SOk [4] R EE T3 B
TEG NI BE P S 25 T AT 55 A B N A TS —
DPSD H i @ gh A LS AL . 25 AT 55 19 (52
R BT BEEHR R . RIIE T AT 55 98 2 19 2 F- PR A
FACRYE . S E AT BT KRS LU
6] A W 5| BE EATAT 55 K, RO AR T 1AL 55 3 B2 A 2L
A B TE T B XA I REFE AT B 8. B EEE
W A EE AT 55 R BE B Z RS 1

BEXt B TIIEAFAE R RS, ASCIR T T Eh
REHE NN = AT 55 AR AL . ¥ S AT 55
ARG IR S B I 23 TE 7 AR Y S RE A . ik T 3 A5 AE ) IR
H. MR AT 5 R B L X SRR M S AT 55
PEBEAT I3 BC . P R U0 BE AR 8 AT 55 247 7 >R 0 A
Mor2E, il 3 25 B BN & = BT 55 0 R
B 5 AT 55 R B2 BT U5 b B R 000 B b R AT AR 55 A
JE . BB IR
1 ZHEESTRSH

M m I SAT S5 R TR AR P BT
o3 BC AR 55 4 0O A B . PEAT AT 55 I 2 i 55 AR B 4, DETC
R E I R R g ) N g g N Rk E S BUR A E
SERE AP 0 BT IR0 B e 55 4 BERE B 5 I AT 55 1 AR
LIPS FoP iy SR S8 L DRIy oY B
e DU 5 1 A B O 0 PE MR 55 e A AU 1 AR RS
T o S 22 D) D] 35 1 R AR B 73 I AR 55 A 19 A
WEATE . BB,

A FAT 5 A BT IR0 BE R 55 A AR AT
b = {bisbyseee s,y RFTR . M B TTFAL S5 6

W — A 55 FIAT: 55 8 B 4 4 B, BRI A LR 45 25 19 T
YERAS K A oA . X R 1 2 8k 1m) o Bl 2 k2B A8 Ak
FEREFPRRE b S8 it i AR AU AR B R e T R IR 4y
R 55 5 TAERAS AR L 2R A1,

MF—ANET RN o S HE RS, 1A
T RAE B VST 551 A A 8] v (5% 1 1 A4S [)
O SO ROHTIRE, BEEE.OSME, YR
MR,

B 5L =TT 5 R A A o B U 4 T IR 55 i 1 S B
q» GO AT AR 55 45 1 S B BN po HEAT AT 55 8 B B
S % 45 A GRS L IR 55 45 19 45 > S 800 1R AT IR 55 2%
TEPE XA AT 55 09 PR BE TR 5K p A S B B 45
AT BT I —AF 55 PR, S H
FIOPINR hyshy s shp s A by A+ hy 4o hp = 1,05
SAE R RAT 5 S s R R S LR .

L= {lipslps=slp}

Forprs [ RIOR SAE 2 VAT 55 1 A5 S E) R
Xof R P 45 A

MZE I EAAES T ABREEMPELLR G =
(ky skysky) BIPEEITTE AT .

p
§m
_ g=1

kl_ 12

p
§ Lyp
_ g1

p

>
= =
s ko vheo Ry 3 RS IO B T 4R S () R Y L
SR
YA AL ra LN W P S LN
ERZ . MERIRALS WEE LS LR, ddk
T SR P Y B IR0 E A 55 A% 50N B AT S5
Bz i), AR5 a i TARREE B T, 4
LR RER IO A, RS BRI
PC i 55 i 1) TARARGS ARG RE » DI . 5 B R AR
(] Hp 52 B O rpl SR BORAS - SRR B IR BT IR 0 i
55 a1 AR AT E . i s,
2 ETHSHERMNZTEESAEER
VAT 55 1A B R R R B T Sl 25 AR RO BOR

QD)
ky

(2

ks (3

BB MU www. jsjclykz. com



2

AR . ST g A AE RN = AT 5 R AR A + 259 .

Xt =S BT IR AT S5 R A AL S M . =it
AT 5 14 BE AR (1 BEAE — B th B S BEAE . CMOS H
S L S RE R M s FELREAE 3 B2 AL, P, BB 3
SRk FEmReRE Y, BT, M s e
FERICAT, AR SO I 3 25 B O BOR W i = RHT:
55 VR BEREIRY G2 TR fik P RS Y R AU R AT 55 R
DL S 2 M R HEATAE S5 PR B . S, SR Bt R
PRI MR S5 #e >R F N 1 B B AU 5 ik, S BT 55 4
& o RS AT 55 18 R AT (1 A 55 98 € I I 54T 55
P REFEHEAT A OG0T . BIATE T B A5 RE O 1 B
FEIN () 40 9 1 358 58 AT 55 9 B2 Jr o 1) BE A2k 9
L o 8] T #E
2.1 ESREERE®

M BT S W RS, RO TR AT
5 VA JEE 114 T 85 I 8] S AT: 55 98] B 5 7 o ™ A 1) Sl A5 g
HAE. BIEShASRER M FERIITOLT - AT 55 I A AT n]
PsE R A B - 2T 5 R R (i
P TR R . BB R OR . AR R ORAE) 1Yz
AR IR R B ISLEAL 55 X = {asazasa, )y
AR /2 UL EAT: 55 3 5 6 5K 19 #H B AR 55 8 b om0
BB Y = {yuoyeseessyn s AR BEAT 55 55 7] o 3
FE fi I (] 855 BE A PF AN I B REFE A5 1 . B E SRR
JEE 30 4R AT 55 9 BE 0% .t S 2 0 T A () I
RIs 47 A

JIT A AT 55 8 5 14 o S IR 85 B Td e 935 T
W

Td.w, = U, — R, D
K. U, R AL 55 25 58 ORI BE I B ] 5 R, 327 5¢ i
SrBCBT IR v BEUR I3 IC A4 B I ]
SrBEBTIR v (9725 R T B ) T oA
Thee = Td min — R, (5)

Fodbe 6 R LA R I (8] 85 8 Td v, 58 B8 58 T 23 FE
R 55 a8 BE . T fER 0.
JIT A IR L A Y SREFE E TR TN R

E= >, (6)
i€m
Hop: E FoR B IR v, JEAT 98 IR 4 BC s 7= A 1
AR EIHFE,
2.2 mITEESAEERR

AT 55 P A R T B B ST S5 PR

PR 3 D8 4 T ) 8 B AT 55 380 B ol R b ) A A 2k ) R
AT ARSI A EARA S = (XY} =5t
HFR DI FAR SR E AR, o X el A Y o
Ay EARE LT

DY = {yisyoserrsyn ) Fam m A5 5 R B &
By BARE TR

PRV R . BEUR S T R AL SR, TS
SRR, FIRIRS A B Y REFE . @I E
R 55 s ) LA F, s 0 5% 9050 4 TG 401 23 1A % K A BB R T
K. HAPMERRN . MRS & 09 TAE H 3 R Bl U
Sy BCAR 3 i, BRI AR RETE AR LN

AR SRR 1 s .

2 R | /O \
SR By S === G
| T
M= e G
| I
L |
D= G

K1 =i 5T 55 P4 B Y

iR EE, R v = {cci o0 ) ZI0HE L)
BCHEIR v s Horh cor ROR AP BEIR v, TE 5L [R] 9 /Y
IR BCRE Sy, EREARREE L. RELTWIE v IR
A2 B B P9 B AT A3 TR s v /m T A BC IR v, M AR 55
air LAF SRS . S (] 55 s 0 S [] 9 IR 55 8 AR H
FE AT PR3 FE A, Horb, BRI BOAR A 1Y 22 03
Jy L0, 2],

2) X = Az a5 ax, ) Fomn DPARMEERN
WAZYEAE S5 AR o) RN ) MMES .

RSB O = {o;, 1 <<j <<n} FIRAE55 W B i ifs
WWRENES ., o, RRIES «; TR BT 5 11153 =
MILAEA R, fEHAFRRE . S 758 L5 =, 1)
B AR T 1 R AT
2.3 EEREERESSH

H AT 55 4 3 1) ) 5 4T 55 9 55 e B T AR AT AE —E
N v i 5K s S 1 0 T N W D B O 89
A Al 5 ) N BE B TH FEIN (B A 40 Y -, K 58 AT 55 A
JE s R RE i VAR S B — He 4 I [E] 28, RERETH
FE I 8] % 46 DX 1) 2 SCHE R AR

BB MU www. jsjclykz. com



.+ 260 -« TR AL 5 4

%30 &

a=[a;,assysa,]sa; D)
Horr: a; FoR5E UL FEIR v 193 e B 7 A= 19 g
S RE 5 I ) A R e R
W52 By, J BE B 54 20 B0 BT 7 A= 1) RE 5 TH AE #%
LI Rl 28 EX AT R0 R
EX, = a, X E; (8
TSR, & X EXC = [EXCLivj] ]
FORAL SV BE IS R . Horb, EXCLGL ] 3R )
x; AT 55 VR BEAE AT A BEWE IR v s B P AT B ]
1 55 98 B2 B 8] A an & 2 BRoR .

1
Z Task3 Task3 |
# Task2 Task4
% Taskl
P} i)

Bl 2 AT 55 3 BE I Ay 51

Z AT 55 A R A0 T R A R 0 T B DAY o IS RE )
SN o, AT 55 PR BEAE REAT 70 BE B UK v P 1) BRATT I ]
EXCLG.j] N

EXCLi,j] =2 (9

cc;
S AT 55 VA 1 10) Bt 5 IR 55 #5 TA H S R 96 U
e 50 3 1 AR T 48 K A 06 R0, T 45 &, A AR5
i TAE A R I v, I L YRR v, AT AT 55
3£ ) 9 R
EXC'[i.j] = [vi . EXC[i,j]} (10)
KR EXC Mg W58« 155 08 5 1
PEAT A3 EL R R v, T 0 BT S TR R
EXCli,j] = [ETC'[i.;]] (1D
3 XHEMR
O B E A SCHR A 3 T B A AR BRI = T TR
SRR A e, SOk (3] BT RN
BB AT AT S5 R ROR L SOk (4] B ik
T Bl A e FAN A B DR 2 AT 55 R B AR kAT
X, WRETLIMHIFESHA T . Cloudsim Tool-
kit, #/E T H Ant, = 3t5H 1 & 50 4~ TAEHRE
200 V., TAEHR 150 A, #4E R4 Windowsl0, 7
R SIS IR B T TR = AT 4 L
N T ARIE ST A ELSE M, 43 B /N B 4R R B

PESEREATAT 55 PR BE . 73 B AN (] 9 2 A5 £ 30 2 1 [
3.1 MHEEXLRER

AN B R LR R AT I (] S R 4 R A3
N

Bl A A A AR R
8 Bl R A
oo BNAMICEAIYEBEYIR KA BEAARL

400

350 [ q

300 +

£ 250 '
% 200 |

150 |

100 ¥

50

1 1 1 1 1 1
100 200 300 400 500 600 700 800

%S4
B3 /RIS T A BB S A I ] 45 2R

WLEEIE] 3 m 1. FEAT 55 46 800 I FETFBIASfE
Y 2 AT 55 R R EUAT 55 PR BEAE I O 160 s,
S Al L VA BERE T AT. 55 IR B FE IS O 250 s, SR
S A BE vk SR A e JBE R AT 55 R EE RE I Ol 360 s,
TEXT /N S HEAT AT 55 JR BE I . AR SCHR M A AT 55 )
BERIFEI B0/ o 5T Sl A5 B8 B RN = 1T AL 55 R
PR AE 98 BE 3 i v SR TR DUT AT 5w . BT LB =3+ 5
R 55 ARURAT » DR AT 55 981 2 a4 -5 A 55 981 B2 I )
HARHEMNELR ., BT RURAIEN B ITHALS
JEABE TR A ] JEE 3k 7 v A i SUD R ok AR AR P AR
W) AEJEBEAE AT 55 O S4 0 9 BE REY fY 3 HE 45
B 3B R D N I RN )| P N i
F1% ] B2 Y BB AR S A TR . (ELJR AR A B A A
RFEIr AT TAT S5 B M) Ak B g R o R
PRl MG A Bl 1) 3] 152 I i) B 2

B REFE LIRSS R AN 4 R .

HRAEIE 4 AT, FEAE 55 50 800 . T2l A fE
IR = RAL 5 R REAE O 175 kW/h, 5
W =LV EE R T REFE D 260 kW /h, BhZS L e
1A JBE R SR A A B BB REFE O 290 kW /h, AT LA A
SCAR H 1 I B RS RAT: 55 R BE REAEAR X 8D . AL GE R B2
IR SR P A 98 B2 5 125 D IUFF SR AT U BE D 3 o TR UG 25
JE R 4 B 3k — 5 K P J5 AT 55 98 8 AR B 22 0 Bl RE U
Bl BE—A A BEAE 55 05 B — 5 HEABIL . PRG3R 2 E

BB MU www. jsjclykz. com



%2 WA . JL T B A 68 R AN = 1T AT 55 O A . 261 -
Oo———0 AR R AR A S R B R 1 AR
AP W q
e i = SaRmm
oo FAMAC LNV Y I A AR 6000
400
~ 5000}
350 |- §
E 300 \é 4000 -
Z 250 % 3000
& 200 =
£ 150 = 20001
2 B
= 100 1000
50 | DAS2-fs4 LINL-T3D KTH-SP2
1 1 1 1 1 1
%100 200 300 400 500 600 700 800 B 6 oK AR i A T B AR 52 0 4 R
54

4 NEE S R R REFE S B 45 SR

2. AR SCEE A R AT ) Bl 2 A8 e BTN R
PIHLIEAT AL, BhOR— A B BIAL AT DL 2 A0 AT 55
PR, A o b I B e
3.2 KRUBEEXHRER

ARSCHE R BE £ IL A 3 2%, il & DAS2—
fs4, LINL—T3D F1 KTH — SP2, 15 | fit I i 45 7
A BE B [E] AN sl 5 R .

I ) A5 5 R P e SRR AR T
C S = SR TR BEAR Y
) 7 i AR AR T
2500
2000 -
<
E 1500
:
@ 1000F
500
DAS2-fs4 LINL-T3D KTH-SP2

5 R B 4R i B A6E Y 8] JBE I (1] 52 3 45 2R

FEXT 3 il B M SR AT R B A, AR SCER A A
JEE R AE % 1) R B I R B B AR R RO AN ]
I AR AE B B (R A TSR] (R b AR SO
B I JRE A TR Ak B A T W A

VA B RERE S 25 R AN A 6 BTN

B &6 A, T A AR BN = AT 55
JERERIN] DAS2 — fs4 B4l S L geAE g 3 T Rt =
TRV EERIAL, REFESN 4 000 kW/h, XF LINL—T3D
M KTH— SP2 $c4s 48 3847 8 B2 B 09 0 B2 REAE 2 Oy 3
T 7 25 ) B AVRAEL o AR SO H 1 8] A2 780 08 B g 4G A )
DAS2—fsd B AL M ERRAAZE M FRAAEM R K
PR EERIE, A 2%} LINL—T3D il KTH— SP2 %
P SEIEAT IR B . AEBR AR B REAE S D, S A LR

L

Zi bRTIE . TR X KRB R I /NS . A
SCHR I EE T B A R AN = T RAT 55 R A R A
XA 55 BEAT VR BE IS . A 9% I ) R e . R JEE REAE AR
AR, DIUCIE R RE s . REROR AT .

4 HRIE

AR SCHR R T B A RE RN 2 T BT 55 R A
B, BT RAEFE Y B IR o CRIAT: 55 R JEE
i 1 SRR T AR SO I 8 2 AT 55 98 A Y 1 1
RERTAF - A 437 19 2% B BE R 55 S i R i AT L R
TIE 1R 203 Y 0 4 T 0 G R R A EE R L (R
RERS (2 ik Sl S RE R IR 1 = R HR it — 2 &
Je R

2 WL IR . AR SO B = 5T 55
JEEABE TR ] R A B 4 [0 4% AN A A s TG 0 4% L IX 114 3 7 1
AN B IR S3 BE AT 55 98 B2 (0 RS A Pl o A ok —
B HIRTTE R

1) BR meE, AT, B JhH T IFOA—GAL S M ER
7€ =78 MapReduce BB (g B 58 [T, 1HEE AL 07
FHRFSE . 2019, 36 (11): 33253329

(2] 9N 2r, B W6, e oA I AR R Y = 3BT 55
PR (1], M TR, 2020, 27 (3): 94 -100.

(3] ZEEVF. BT 5 5 5 Ah 05 1 o J0U 18] 09 == 35041 55 1
avk L1, PRI R4 (AARRHEMD , 2020, 45
(5): 146 - 152

[4] X1k, BFHE, FAEMS. KT IHBMuBHME K BIT
WAL SRR Y [T]. YL 5, 2015, 32
(4): 1040 — 1043

(5] ERM. BT Hfbnyr B EN B M5 mE L]

BB MU www. jsjclykz. com



. 262 . PR AL I 5 il

%30 &

BHGEHR . 2019, 35 (11): 151 -155, 160.

(67 fai¥id, o0 #F, SKEE. —Fbm 1 = 15 BEL Otk it
Bt R (1] LR, 2019, 46 (5):
297 - 304.

C70 MR, R . B, 28 22 KA T QoS
ART SR [T TR Tl K24, 2019, 41
(3): 309 - 314,

(8] HEAfzE, =R, B m. TR LN ITE
ZHBAE S WE [J]. ol 7% 518, 2019, 36
(6): 55-59.

Lo #EEVF. JE T 8 52 S 40 B 7 58 ST 8] 1) 2 T B34 55 O 2
A (U] PRI R4 CHARBR MO » 2020, 45
(5): 146 - 152.

[10] k& 2. FET —FhElcl ik F R E L 2 A 155
FREEPESE (1], B4k, 2019, 35 (4): 115-119.
(110 S/NE, EE, PRI, = 7H5 A 55 08 B2 10

[T IR HLRE, 2019, 46 (3): 7 -14.

Cl2] xlET, 2 Yl REH. 5. ZRBRE MNP RM
AT S Sk D). BN R 5 R, 2020,
13 (9): 1810 -1822.

(18] 7% 3R, Biats, 2R, 5. ZIREAISRENS
R EAEAY ] B RS AL, 2019, 43

(7): 136143,

(14] b, 200, X T, 55, 5T HERBAG RN =

TE AT 55 0 B s I E ()] B0k 2 4. 2020, 31
(6): 259 -279.

CI150 1 #. 5 B, PYUAZS. ol i gt e S i 3 m
SEMWETE i R 7 i eh A A TR 2l 25 R 0 R 1 A
B OLT]. IR IFIe, 2019, 22 (2): 157 - 166.

(167 XUMS &, BEM. TRE. T =% IMERE TS 5
Bl ik [0, dFEHLM A, 2019, 39 (1) 14 -20.

(7] 4 %, B ¥, BaX, & T8 iin
R BN A RAT: 5 AU WA it [T, 5 pLn
A, 2019, 39 (2): 190 - 196.

C18] JH . THHEMR. St R RS0 55 P8 B s [ .
HF I AR 2020, 43 (9): 104 —108.

C19] #ar i, EWA. B Rl BT 200 F 5 H g 3500 A5 7Y
Ha@E i ESs (. smF8F. 2020, 43 (2): 11
- 14.

[20] B30k, PeEsrfe, £ . 5. FE B 2 R0 0 s I 45
D2D 3 5 W s Bl B vk [T PR R R %4,
2020, 40 (3): 120 - 125,

[21] RER, 8%, ZWB, & —FE Bl SN
Y R 55 S ARTNRE I BE UL [T SRR 224l 2%
Jit . 2020, 50 (5): 1802 — 1808.

[22]) SE0%AE. Wi, 2% J6. B shib Gt 3 b i 4 F B
FER MR AL R [T, dbat g s K2 2% 4, 2020 (2):
110 - 115.

29,099,999,999,999,999,999,999,299.999.999.999.009,999,993,993, 998, 993,299,299,299,299.299.299. 999 999,999, 993,993, 993,999,999,999,999,299.209. 999,999,999, 909.999,993,993,999,999,999,299. 299299299207

C LS 256 50

(137 4 ], f#¥E4. T TDMA iy LoRa 3 {5 W4T
L] dFSpLm i 54 . 2019, 27 (3). 206 —210.

[14] KARTHIKKUMAR M, PREMCHANDRAN V, SATH-
ISH E. An agricultural irrigat on management system
based on the internet of things with MQTT Protocol
[J] // 10P Conference Series: Materials Science and
Engineering, 2021, 1084 (1). 012118.

(15 & f. X1 5. s, % T MQTT Hrlliy
TR LI B Ak R e (1] A HL R S A
2019, 55 (20). 227 —231.

[16] SANCHEZ S F, CANO O A. Smart regulation and
efficiency energy system for street lighting with LoRa
LPWAN []]. Sustainable Cities and Society, 2021,
70 (3): 102912.

[17] ACE D, et al. Rural healthcare 10T architecture based

on low — energy LoRa [J]. International Journal of

BB www.

Environmental Research and Public Health, 2021, 18
(14) . 124 - 130.

[18] MEHRAN B, et al. LoRa communications as an enab-
ler for internet of drones towards large— scale livestock
monitoring in rural farms [J]. Sensors, 2021, 21
(15). 6 -10.

[19] FU HJ, et al. Outlier—resistant observer— based PID
control under stochastic communication protocol []].
Applied Mathematics and Computation, 2021, 411;
128 — 144.

[20] SEMTECH. LoRa™ modulation basics [ EB/OL ],
(2015—05—01) [2018 —08 —01]. https: //www.
semtech. com/uploads/documents/an1200. 22. pdf.

[21] ALTI K M A, et al. Optimizing the performance of
pure ALOHA for LoRa— based ESL []J]. Sensors,
2021, 21 (15): 33 -45.

jsjclykz. com





