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Optimization model of random load balancing of
heterogeneous nodes in complex buildings
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Abstract: In order to improve the load balancing of a complex building complex IoT and maintain its stable opera-
tion, a random load balance optimization model for non-uniformly distributed nodes in a complex building complex
IoT was proposed. Sensor devices were deployed and wireless networks were accessed in complex building clusters
to build the Internet of things for complex building clusters. The distribution location of each node in the Internet of
things environment was determined, and random load data of non-uniformly distributed nodes was collected and in-
tegrated. The priority of non-uniformly distributed nodes was calculated using the IALBR routing protocol. By gene-
rating scheduling links and calculating the scheduling amount, the node load balancing scheduling task of the model
was completed, and the load balancing of the Internet of things was optimized. The experimental results show that
compared with traditional models, the average value of the load balance index of nodes under the design model is
0.002. The application of the design model effectively reduces the congestion probability of the Internet of things and
improved network throughput.

Key words: complex building, IoT node, non-uniformly distributed node, load balancing optimization

IS BEA: 2023-04-14; {&EIHET: 2023-07-02



“ IR5MA

- 140 -

0 3l

eIt PRy C NI SN TR B E AT E N7
S LG5 7 THRAT IR H AR 38 3 A {8 P SR 0T B
MZANEH . HT &I A B 5
B RAFIERRER, BT BARESR. N T %
s A SRR AL 5 R e B B, fER R
TG N e 2B IR AR A i 28 e s, IRl
WA A TR, TR A SR N
Yy, 5 AR SR 2 A AR TE R [
B R AR, BTSN R R RS
FAEZE T, T RIBCE A B AN FRFE, B
BT VB B ARSI 51 o A G K, S E0RTT ALY
7] B 2 0 A7 7 A S 2 0, R U i R SH R
VBRI b A2 5 0 A 1 B R e

N T B S AR U () R B i, R
THAFIS B RL o A7 far 818 5 ) AT 5514
FERAMAC T IRAIBCE . ETHENL, 2% 11 3351l
PRIFEARBL S RE PRI ER . Bl ss-1
I BB 2V ARG b, (SRR BA BB 1) 11
A ORIFAE— N EC BT RRES o 127V F R R B
R R 7%, ST R RS E IR S5 AR
BP0, SEEL T X AN SR AL, BEAR T
IR SRR T O R 4% 4
K, AR e IRST A R0 B A AR — T I
AL Rk BT WCE R R R A
WM S DK, KBRS
BN T KHFIAICIZ (long short-term memory,
LSTM) PIZREEAR . 2R EERIREAR J8 PR L R BoAR LA
SR RERAC LN, o I 3 52 2% e SRk
A BN TEDAC TAE T, FR AR AE W] 2 1R )
BERCRAMERIE DL . N T AL G2 S BRI B A A E
FERR) 0 8, g 52 % SRR DR D R A 35 50 23 AT 1 1
VENBIF TR 5, X BEAL S B8 A I A B AL 3470
1o, AIRENS TR T 5B A R SRR E VDI F S AT A 2 LA
P& LSSl

1 S5 HT R A S E IR
Big Tt

DA Bl 2 50 43 A~ s B AL 57 8 35 7
AR IS AT IR B 765 A B SRR I I 2R
BN, BA A A 51 AT s R AL S 3R TR
T R LI, AR 4 A T AU SRR
AR S22, e AN S RS, AT
AN SRR . R AE R H AR
VA B AR B, BRI U R, SERUE Y
(I35 50 43 AT s B AL £ 2 350 e AR A AT 55
1.1 BN EZEFNEHIERN

T A S S R SRR R (A T DA R TG
LR LR N, T8 AR SR I Y (1 T
SR SR 2 A B 1 TR

1 R SUREI ) 224

ME T RTRUE Y, SR @SRRI E it
IR Bl A . R BAE 2 e,
[P0 2% 2 e e R A% RS T L TR RN B
W, B A R AR A g A,
S ST R 2R B SRR X AR PSR 59 0 A
TR A E AL G IE, FHREB RS
Bt , ARRE WA A =1 R 1538 15 15 18 A0 1% i ok £k
AR N:

lT.
=y LI N2 1
g (%XZ ZJ
Horh, g JAERISI A O I (PR
YO RO, | 7, 4 IR

R LA R TR A R E Sy R,
JEE IS S A, A, o LR A5 TR R AL



- 141 -

BENE 2023 FE7H

ZACR R R AT

d,
j’ij = P]aunch - (Rmenuation (do) + 10 lg [d_’jj + ¢)] (2)

0

FoA B M Pion 73 NFRINAE 5 BRI D Z AN
TR, d, A d, % BRI 2% B A
P I IBEES, o NE AL g
FEH BT RO RANAL B WA S LT, 15 tH B %
TSR M B B A AR M N
M :(mjxt
g (3)
;B
g
Hrr, fOAERSIT R REERY R &, v N
IIATT R A B, ¢ Dy TE), B ARGRAS B % .
A TE AL S ek B SR 4 AR (3D, AT H
2R A URE AU X SIS 8 1) SR AR 5 SR
1.2 EESIEHASHT RN KR
AR AT R AL BB R AR AR A 2
FIT7R e B B A A SURE DI I Hh B Al 2 50 20 A
m TEIR I 2 BT R AR %757 m L A S B
HE 2 w50, AEARS ) oA a7 B
P SUREE L SbuN iy | SR e
IR B A S 2 AR, e W 7 58 A
PR B B R AR HEAT B AT
FAT R AR B R KR B
L2 MBI T AN R BT e 1 e Sk H AR
LRGEER, NEIRIETIH AL RE, AP
PR LARIR A
. - X, —min(X)
" max(X)—min(X)
Forr, x, Mx,, 20 900 A — A AR PR AT S 7T A3
G, X NREMABEIEES, max() M min()
IINAIP S P ON R IB AN IR E E - G i
fitti b, AR5 0 A mi AL B SR AR HBE AL 7 2
BT B E, BEEEN:

4

= Z @X,, (5

B, @ NAR DA RIBCEE, n,, NE
2% 3 SRR IR X o 0 5 1R AR 38 20 23 A 7 s 1) B
o ZI R € O I T R AL S B AR

RS .
( Tl )

Y
BEEHRR BRI

!

PRI A SFURE 6 190 Al 55 45
IEERAR R AR SRR R S A1
v

™ AT RSB, IR S5 R0 L
Y
B BT

'

7 PAERTIVALES

integration

TR IR ERE R IR

Bm A7k

2 ARSI oA R BN S B R AR TR

1.3 REERENEHIIRM &R AN

% P B 4 3 U R IR S S 4 78 B AR
SE FIBRIE, R4 3 PR 2 2% S SRR D IR X SR ) 2 T T
it 388 3 I K 1) BRI T AL 23 B8 Y Cinfrastructure
assisted load balancing routing, TALBR) ¥}, %
PR TAE R B W 3 oo

BT 3 BT AL, YR RO RIE S B T
A 20T, BABEHCHMERLESAERH KT
AUA ECHT IS 145 2., R R v B 5 =0
VIR AT, RS R u(p) M-



+ 142 -

“ TS5k

u(p)= Y u(l,) (6)

b, u() 2N p FEEER L NEES.
U ARSI 2] f KT % eh EL EH s T B TR
RO 25 HE K I K (route request, RREQ)
WIERBAT R, RI3REC— 2% IR A4 O 2
H 0 5 A % 7, RREQ W B b R B 2 /ME
FE 6 B RV AE BT, FFRIAEHN 0. RREQ W E
2L Al Ag AR A JEHCTT R ARG AR H
FRTT IR RREQ R, NIRRIET M O 57555
A, [0 2 — 25 AT LU (s 25200, BARTT 2
AR RREQ [ [RIERRFIE , 4 RREQ ST HT
1, Emiesk RREQ i 3 Hh it & 1 A2 1=
ST, AR5 % tH S (route reply, RREP)
HE T LA R

TR
B BB R

B3tk g el b A R

1.4 HEEHIDHHRMRER

RS AR S AT AR TS, e
il 52 5224 S SRR K 0 Si2 IS 47 2800 i 4 s ) R
WiFe, fESEhR R, R e S AR
P51y A AR SRR EE B AR FET AR
SR ERERE T, TR RERFERE.
TR R AL R LR EEL AT, W
AARE I AT R e Sy SR

WZWX(fl ><quse +§2ngecurity+NanHops) (7)

b, WO RFRR IR & S, B

AR p WHRAIER, ¢ T RIEZ A
R N, A ny, 3RS R E B R A
BRELE . Horp, WEW Mg, PR A
ESAVAE

occupy

W=Ww,-W
{g%mw=:§:%oama% ©
Horpr, W, AR, W A
B g~ O Mo 3R RVTRPRES . La
B MBI E, AT LA (D
A AR B ) TR SR, BTSSR A R U
W A RS S0 AT AR e g SR AE R
1.5 SLMAE AN T mBEN S g i
TEBE P AR T, a4
SYA3AN T SSRGS SR
PAT BT VR FEAT S5 o A1 A i I SERS Sk 1B ol ml
DAIEE i B A7 R 1] P4 5 6 2 DN I ke T B, 99 A
SCIN AR FE R A R T

M,(6)=1- P (0) 9

I (9 mTLEE, EESHEE P ©0)
i, 0T AU SER U M () BN . AT
B 1T s R BRAR, WS RS Bl ¥ e 1
FEFP . SR BEAR P AT AR T Loy 3 AP
BR, oy ik R SRR FERE R TR RO R
FIPAT BT BEAT 551 s 4% 24 i 2 8 SR E D)
PR X A6 2P 0 e v PR 1 VR D S R T B AR
M, HEPEET A, EEN A NMEEE.
R R A KT 0, MR s v st
AR AL, RS RO R AR
ZEREET 0, MRS AT RO PRALTY i, TR E
TP R BT o AE R Ry O B Y
IR AT B, 2R 2R P AR R 4
M TERLCA S HTT AU s TR H AR SO
MR B RERG . fEOIERE B, TR S
AW R AEIE RS E AM,, HEXF:



143 BERE 2023 F£5 7 5
AM, = 21 WREFEFEHVEMNIEHTSHT A
{M Mlmax (Mjmax M) (M Mlmax)>0 0\*34@?$%§TEL%E$(E%E H?;ib

M =M, (M =M )= (M, =M, )< O 5, ZERBERARE A 342 NN FEIE A,

10
Horb, i AR, R R AL RE M,
M, o 73 R 0 BRI 2 AT 5 K
IR, M ANM, 6 A E RS ) T

BB B BRAE . A B P T SR RN
PRI VI RERERE BT GBI I RE R 4P,
AR EI A BT L R AT LA £EAR
B2 o3 A R EA LB BT PR A (1 is 4T 1
RErP, AR B R SERR B S DL BB A
HEAE, BRI ERE LT

AM,; <max(M ), p Uy, (1

Heb, U, NEEH EFTA T RINES, M, EER

FARR AR KR E 5L
H, PRAESE B i BE 1 5O A i B B AR —
AN R SRR 0 AT — R BRI A
FE55 5, Xk VR SR B% v B T AT 4 o R S i
ATENAS R, FIWT 1T EEAE 55 e 15 RES SE I
R0 R RN RS, A AT SR IEAE
FERLEIE DL, I 5 2 0 B2 R AR 2 59 70 Al 49 R
AR, HEL AT I EEEES, B
BB U IR 0 o B A 1 3K B AIRES
Nk

2 FRENR

B AR A7 A5 3 AT M TS A R DA R R FH AR
PIANJT N2, RO BRI SEge . St S gs
1%E#E Ubuntu fF B R TR, FHE a8 IR
BEAE BRI R, T8I R e % 1 22 3 K i Ik
WIS, BB N, AR L& E
AT IR SRS HARAE AT b, 0 HA Y
IBATHI G % R BRSO, RIS R
(1 S BT AR -

TR A AR A B R REEN.
=G BERE. Bl ERE IR
TR 25.8 ke, BEHTRE JE CHCRZ0 1.3 7T
TE AR SRR N 1) 8 A B A4 PN 41 22 255 A% Tk 2
B, BIREREERES. LR, AL
AR KPHAR AL A s Al AR AR S, R
PEA R R B B A AR R A e e
N T T B3 5 25 Fa SR E DI I % G P 0 P A 35 2 il
BB . BRI AR S A AT IR
SEsaniE 4 Bros o

K4 SR GURMIB I AR 5 0 A1 AT B

HI] 4 "R, fEHHMTSCRATERT, TEAER
AR N AT B IC 2R P 4%, RIS 2238 1A% IR I
FRNTLLBEMS D, B RAg, SR
SRR 3L 442 AN ARSI T R
22 REEREFEVERMT 2R

MRIEAL AR A HISRTU AN 5, B E IR 7
SRR o e B P A JE s R P A SR 1O B
PEAHEIRON 2 R, WA AR R KRR A IO
5 K, KEAFRSHEREANZE Ui B AL R A7
IR 7 Ry AR I EE R AR IRAEAE LA L
Z. BRIV AR G e % e A, )
BERSN TEZA0M RN, @it 10 R



m TiE5MA

+ 144 -

RIBRICER Y, 15 MR SR s . B
ATV SRR B LR 1,

®1 EREFRMENTRERSRE
WA SRS HIAR SR E/GB AT E/GB
z1 74.8 128.0
72 95.2 128.0
73 87.5 64.0
74 104.7 64.0
VA 124.6 256.0
76 134.1 128.0
77 102.8 256.0

WRIER 1 B, A R A UM
442 ARSI 3T RO A IR A BEE 45
2.3 RREAEITEMAIIE

FETTAG SRR Z AT, B SRR AR TR F it et 0 X
WP SMACTE DL, REAR OGSO BC B B )32 AT

B, R 2235 1 Ubuntu T HIF R ALK 21045
R BE LA BRI AL, &R A g
A RUEEER AR, &0 SRR A I
TR IR, TR S 0 A 1T U Bk
B RAG TR FEFR 4 FESY ) oA s A AR
MR A R B 25 SR 5 .

P S AL Z1s 72, Z3 5 ST kb
PEARAL R BEFE 2 S5, AS[EITT RUFEAH (RIS 8] P 1 50
A ZEEEUN . FERAUESPAT RS, Hh
“PATTERR” BE, EDSE R AR . AR
BATHI AR A, ok i SRR I X 4k 22 0 AT 2 s
RESERTSS  SeUo e U A g SR I M 3
P51 o0 AT T R A ML A AR e M AR TR A Sy S
4, WET LSTM I b i A AL s ks v B
A B 1) R I A AL g SRR X LR, E

2000 F
g
s 1500f
.q:{
@ 1000}
i
500 |
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 24:00
i i)
(a) BT RZ]
2000 |
E 1500}
ey
& 1000f
Bhc
i 500
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 24:00
A ]
(b) AE¥E AT A2
2000 |
E 1500}
'
& 1000f
B
i 500
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 24:00
it i)

(c) BB AT RZ3
K5 ARE 5020 T R SR T 1 I A TR R A 2R



- 145 -

RS 2023 45 7 #

e R AEST e, R R A FURE I o T
A RS E BHIRIRE, Uity
PRSI, 45 H0S B PR A B 4
2.4 RERBMEENN IR

LR S8 73 ) DA AR B SA 8 1 8 A AR AN AR 2R
FRTSE P BE P A 7 T REAT DNt ¥ BT S A
MR B E RO ORI B AR, 5 Rk
4R B AR e T0F

idc (Mr _Mk)
r=k=1

gdeviate = T ( 12)

Hrb, MM, R AR AR 2003
A R A e (R SEBR R, M ORI SR
IRIA S s P M, AR M TS R

1 E:AI
W (12) HRAFREE R 60 FERUN,
Xt AR ) I AL R A . T34, e E
#%Eéé MTFH%*E%$ Pcongestion%”ﬁui% Q T/Ejﬁﬁﬂ@ﬁﬁ
PEREFT AL TEAR, F A R T AR -
w

min {VVdispatch }
Tnode

2.0

i=1

n

M = (13)
n

P =

congestion

a4

0=

node

Hor, Wy e PIBERUEAT 45 AR 19 RUAT A5 8]
O N R . THEAEER: P i)

congestion

EERN, O MUMEMER, UE B X RREAY I L A 1 e
AL .
25 HEMALERS DR

A REAE R GE T, 13 R AR 5] oA
s BEAL BRI, W 2.

3k 2 BRI (12), THES LS
R Y AR 1T 4R BT BB 2 5008 0.200
A1°0.188, TARAL BT RL T =5 A 4 38 i 1 5 50 )
SFEMEDN 0.002. Fi4bh, SIS R
PERE RIS Ee g5 R A B 6 BT o

M 6 ATCLEMAE 1, 5% 5 7 B i
RALL, A BT R R, R A U
Yk R A ZE N AR B B RRAR,  [RIIN R 28 Rk A
BIFRTE . HULIER], AL B R 2% SRR A
AREI 53 3 A e BE AL S B A LA R BAT
1 PR L FH P RE -

3 HRiA

IR GUREMIIRIN R S B SR e i B 5 18
TR EZRE, DR R R SO M2 1T %
SR N AR, Bt T ARSI S A Rk
ML I PR AR o iZ AR R S BN 554
TR SR RS AE T S SR, AT PRAIE I
W 2T BT NSEIREIR TR, i)
TR B R B B AL RCR, T
YRR R e s AT R BURAE M . (5 H AP st it
(IR AR B = 7 52 4% S SURE AN BB 0 o ST S A T 2%

F2 REFEHHSHT ARG EIE MR SRV EIRE

VBRI ST LSTM ISR ETRTRRACHEN SN SRS S 51 A BERL G
AT FHTAKEAREGE BT RS URR/GB BB R AL BUI RO SRR SURRGB
Z1 92.8 93.5 103.5
72 97.2 98.4 103.4
VA 100.3 101.2 103.2
74 102.8 104.3 103.7
z5 106.9 106.7 103.3
z6 113.3 112.8 103.5
z7 103.0 103.1 103.4




m TiE5MA

- 146 -
] T LSTMI) 4 3034 fip A FTLSTM 51 8 i A
AT I S 2R AR AR IB I 7 et
3 FT R R RS 03R4 HTRT R LALB 0 S
HEL Y Bk A AR FETR ) K O
e e am MR B 4215 BT
0.0% PSR ) R I ZE G e A B A R ) A 250
gowl e
0%t e 1200
£ome 2
2 6o e p
E?é 5.0%} -~ 178
% . N r ] ] /,_,— R . @
= 4.0%| 1 AN %
' - |l ] T~ 100 §
0%k f - E
/ )l e
20%f / | 150
row} / ‘I%/
o=l I
100 200 300 400 500 600 700

S ARG SRR P L BR 11 40/GB
6 ORI PSR R P RE DI 0T LS5 R

TIRPIBIII RS, 2 BRI R A R Tt 12
ARRBIF T, FERIY o i NAS[R] 2 [0 2% B3 ) 470
IS SRR R PN o S L AT
TCERIHLS | A7 L P4 Rl 5 WY 4 (A S s L, B
B R I RS , AEANTH) Y 46 2 TR EAT 2 RE D)
BRI T, DS I 2% B 4 R

SE R

[1] R, THR. VIR T = 55 TR & P4 a5 Sems ).
TN TR S BT, 2021, 42(12): 3323-3332.

WU H C, WANG X M. Load balancing strategy for IoT in low
delay cloud-fog hybrid network[J]. Computer Engineering and
Design, 2021, 42(12): 3323-3332.

[21 EXX, mlt, RN, S RS SO B SR T
[HJ B D). @R, 2022, 38(5): 28-35.

WANG S, GAO Y, WU X B, et al. Thoughts on urban design
promoting the formation of urban space of cultural building
groups[J]. Building Science, 2022, 38(5): 28-35.

[3] 2K, X, M, & FEAREAPE RS
WRTTERTIE[]. HERAE AR, 2022, 24(1): 63-73.
LING Z F, LIU T, DU P, et al. Pattern recognition of regular
buildings with unbalanced sample size[J]. Journal of

Geo-Information Science, 2022, 24(1): 63-73.

(4]

[3]

(6]

(7]

(8]

EE, BREG. ET GIS sk PR R i R U
W] IR RS2 AR (H 2R R 2RR), 2022, 49(5): 215-222.
DENG Z, CHEN Y X. Identification of city-scale building in-
formation based on GIS datasets and historical satellite im-
agery[J]. Journal of Hunan University (Natural Sciences), 2022,
49(5): 215-222.

BAE, Fve, B, SF. B TRUMNIE S BE AP T AT
FETAEBTTEL]. U2 R (E AR B2 AR, 2022, 47(3):
111-124.

LIANG H, L1Y, LEI J, et al. Research on evaluation method of
Internet of things nodes based on fuzzy evidence theory[J].
Journal of Southwest China Normal University (Natural Science

Edition), 2022, 47(3): 111-124.

HREE TR AR (A BHERR), 2022, 36(7) : 188-196.

ZHU Z H, LIU G J. Dynamic trust assessment model for Inter-
net of things node[J]. Journal of Chongqing Institute of Tech-
nology, 2022, 36(7) : 188-196.

EHE, BUR, BTER. BT SO 1 T0 2 KR UL 2% U B
VR[], HHENLSLH, 2022, 42(10) - 3148-3153.

GAO Q, LYU N, MIAO J C. Wireless virtual network embed-
ding algorithm based on load balance[J]. Journal of Computer
Applications, 2022, 42(10) : 3148-3153.

HIRR, 948, WA, S 2T M o5 S 7o i
WARBESIEL]. THSTHLREY:, 2022, 49(S1): 639-644.



- 147 -

BENE 2023 FE7H

TIAN Z Z, JIANG W, ZHENG B X, et al. Load balancing op-
timization scheduling algorithm based on server cluster[J].
Computer Science, 2022, 49(S1): 639-644.

[9] ZEME %, Jumy &, FTE, % ET 603 EI%R Hyperledger
Fabric JLiRBLHIBTFL[I]. THENL LR, 2022, 48(11): 170-176.
HE PF, FAN P F, YIN Q H, et al. Research on Hyperledger Fa-

bric consensus mechanism based on load balancing algorithm[J].

Computer Engineering, 2022, 48(1 1): 170-176.

[10] BLEZAR, FELORIE, HARA, 55 JET YR 240 S i

EP?EJ&T%EU%[J] ﬂﬁéﬂﬁzjﬁ“’ AR (EH AR RR), 2022,
43(5): 42-49, 56.
BAO H D, JI B F, DONG C H, et al. Load balancing relay se-
lection algorithm based on physical layer security[J]. Journal of
Henan University of Science & Technology (Natural Science),
2022, 43(5):42-49, 56.

[11] ¥E3CEE, %, HF 7 M) Flink SEREMRT AU 6400 B 5
BE[T]. THEAHLTRE, 2022, 48(3): 197-203.

WANG W H, SHI X R. Node priority scheduling strategy based
on heterogeneous flink cluster[J]. Computer Engineering, 2022,
48(3): 197-203.

[12] 33, %%, B, 5. LT LSTM [MARIEMENTT R 58
MHEED]. B B AR (AR, 2021, 60(1): 27-35.
ZHANG Y, CAI L, HUO R, et al. A LSTM-based load balanc-
ing algorithm for identity resolution nodes[J]. Journal of Fudan
University (Natural Science) 2021, 60(1): 27-35.

[13] Z=8IME, HIBR, HKFY, . 1 BN =4k 22 i) 1
ffEERBEMFAD. BT 56 LW, 2022, 4409):
3051-3057.

QIN J HL YANG M T, LU Y L, et al. Research on
three-dimensional geometry-based channel modeling for power
Internet of Things communications[J]. Journal of Electronics &
Information Technology, 2022, 44(9): 3051-3057.

[14] 8%, %%ﬁ% KER. FET 2 HEYEE H5
HE[T]. HLTEAR, 2022, 50(11): 2645-2652.
ZHENG T, MENG Z Y, ZHANG H K. Emergency terminals

St R T

coordination method based on multi-channel bonding[J]. Acta
Electronica Sinica, 2022, 50(11): 2645-2652.

[15] ZevpdE, Bl 7, E£E. D-Spillover I8 HISIERE R[]
FEPRIMTE K A2 2440 (B 2R, 2020, 37(6): 7-12.
LI Z H, LUO S P, WANG H. The research of D-Spillover load
balancing algorithm[J]. Journal of Chongqing Normal Univer-
sity (Natural Science), 2020, 37(6): 7-12.

[16] SKEEZR, HKH, B, 55 KBIE M IHT I H IR
A B R S A ORI B[], E MR AR (TR, 2020,

50(1): 247-254.

ZHANG X D, XIA X J, LYU H F, et al. Dynamic load ba-
lancing of physiological data flow in big data network paral-
lel computing environment[J]. Journal of Jilin Universi-
ty(Engineering and Technology Edition), 2020, 50(1):
247-254.

[17] ok, 0, 2R, 1Sk S 2% b i 1m) 678 25 65 10 o 2
LI, VRN AT AL, 2020, 37(3): 856-859, 867.

DONG Q, MA Y X, LI J. Load balancing oriented scheduling
scheme in edge computing network[J]. Application Research of
Computers, 2020, 37(3): 856-859, 867.

[18] AMekE, 23k, &&, &, MW AR sl iR sE
AT REARE, 2021, 31(4): 359-366.

ZHENG X H, SHI X, JIN Y, et al. Research on a dynamic load
balancing algorithm based on quality of user experience[J].
Chinese High Technology Letters, 2021, 31(4): 359-366.

[19] Vridksh, SAL, MUY, 55 — IR % 2 Zum NS it ik
HEAR[J]. ﬁﬁmﬂ%, 2022, 49(12): 332-339.

XU YM, MAL, FUY X, et al. Intelligent routing technology
for multi-terminal access in integrated network[J]. Computer
Science, 2022, 49(12): 332-339.

[20] Tk, AR TR RPL 1568 A8 38T U kL), v
PR R (EARHERR), 2022, 44(9): 156-167.

ZHANG C J, YU X. A new load balancing method of routing
protocol for low power lossy network for IoT[J]. Journal of
Southwest University (Natural Science), 2022, 44(9): 156-167.

[21] &%, TRk, RN, S5 A 20 DR 42 s 14 20 R AN

TOPSIS ) IPv6 Jﬁi@@im?ﬁuni THEHLN BT, 2021,
38(2): 534-538, 543.
LUO H D, LAN G, NIE L G, et al. Load balancing mechanism
using multi-granularity rough set attribute reduction and TOP-
SIS for IPv6[J]. Application Research of Computers, 2021,
38(2): 534-538, 543.

[22] 3L, FE)0, FRERBE, S5 TG AR S AR AR 10 R Y

A TTER ). EE#JZ%%}E&EEW&%%&, 2021, 33(7):
113-119.
HUANG K, ZHAI G X, HAN J L, et al. Research on load ba-
lancing optimization method for distribution transformer cluster
in distribution grid[J]. Proceedings of the CSU-EPSA, 2021,
33(7): 113-119.

[23] Z=4E7R, sk2est, EWEEE, 2. Kubernetes £ 2 A 1E
IR BRI BIHNE[T]. PH 22 T RHCR 2R, 2021, 48(6):
16-22, 122.

LI H D, ZHANG X L, WANG X L, et al. Multi-node coopera-



& TRS5KA

- 148 -

tive game load balancing strategy in the Kubernetes cluster[J].

Journal of Xidian University, 2021, 48(6): 16-22, 122.

[24] #¥EAR, 3, FhEER, S5 R ZIAEER Flink 580515 5

(23]

[26]

L], SHEHLTRE SR, 2022, 44(5): 779-787.

XU H T, HUANG S, SUN G Z, et al. A Flink load balancing
strategy for cloud environment[J]. Computer Engineering and
Science, 2022, 44(5): 779-787.

W], R, NN, & ETRHI SR RPL 3K
HBTRTIEL]. AR A, 2020, 33(3): 429-435.

LI M, YUAN M, FU K W, et al. RPL load balancing based on
particle swarm optimization algorithm[J]. Chinese Journal of
Sensors and Actuators, 2020, 33(3): 429-435.

g, K, &, % =0T Neink FBIABCE fid
B RVALT]. MR G 2R (R B2 AR, 2021, 33(6):
991-998.

TAN C, TAN X, HU L, et al. Dynamic weight load balancing
method of cloud-center based on Nginx[J]. Journal of Chongg-
ing University of Posts and Telecommunications (Natural

Science Edition), 2021, 33(6): 991-998.

[27] 74, T, -

FHEFA. IWSNs 1R G AL L RERE IR )],
THEN TR 5T, 2021, 42(12): 3342-3350.

LU N, LI X J, WU J S. Hybrid shared link scheduling in
IWSNs[J]. Computer Engineering and Design, 2021, 42(12):
3342-3350.

[28] XIBk, BREA, 5. BT MDT ES8%EHIEN KNN-

DBSCAN S H & MR A [J]. BAGFEE, 2022, 38(2):
119-129.

LIU L, CHEN R J, LI J. Research on adaptive optimization of
KNN-DBSCAN parameters based on MDT overlapping cover-
age data[J]. Telecommunications Science, 2022, 38(2): 119-129.

HEEEN]

3R (1984-) , J, RAKmisBRE (&
HD HIRAFEE TR, EETTH RN
TS, TR%Ze. @R IEYBMEA
L %



	14-2023145-í⁄Ê.pdf

