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Abstract How to allocate concurrent user requests to a system based on a microservices architecture to optimize objectives such
as time,cost,and load balance,is one of the important issues that microservices-based application systems need to pay attention
to. The existing user requests allocation strategy based on fixed rules only focuses on the solving of load balance,and it is difficult
to deal with the balance between multi-objective requirements. A microservices user requests allocation model with multiple objec-
tives of total requests processing time,load balancing rate,and total communication transmission distance is proposed to study the
allocation of user requests among multiple microservices instances deployed in different resource centers. The multi-objective evo-
lutionary algorithms with improved initial solutions generation strategy, crossover operator and mutation operator are used to
solve this problem. Through many experiments on data sets of different scales, it is shown that the proposed method can better
handle the balance between multiple objectives and has better solving performance,compared with the commonly used multi-ob-

jective evolutionary algorithms and traditional methods based on fixed rules.
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E X 3 AR 55 94 F 4% SIC(Service Invocation Chain))
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4 Bl B2 55 3 SR A B R O T H o TS A R 55 S 1 Y Ak 2R E
3+ D] S 3 ) T SR A A A R Ak B 58 B A fiE B 4k
. TRV A P SR IR 45 VR T 6 2 A AN TR B BROIR
55 LR ELIWOIR 55 22 18] B AT 516 J e 56 2% L 3 it = BT REAF 7R
TR — e B0 BT IR 5 PR R G Ak B AE g T HE B S5 £ L 5
Tl e 25 B0 35 8 3o b BLRE 5 A 2 PR3k b 2 I I/ 249 B 1)

FEAE TR AT A 77 o b 3dR W D A 70 i 4537 oR B A5t 8 I 8] A 3
SR AT TR M

PR AR SCHRE T — B i oK 15t LB [E] (Total Requests
Feedback Time. TRFT) AYTFR 7 % . E 2% 1 iR,
#iE 1 TRETHHEFZ
HiA:(R,U,MS,SDG)
Hith . TRFT

1. TRFT=0

2. In MS, R IBCHHT AT LAAER AT 19 97 A B30I 55 175 5K MSreaayrono / % I
WA R SOIR 55 SR IR 55 Ak B 5 I BOIR 953 SR % /

3. In MS,caayTono » =3 7% 24 AT JC A0 HE B A BT A 15 3K MSuowaiing/ * R E 55
BEUR O IR 55 S 0 b PR 300 R G S8 BT B B+ /

4. In MSuowaiting » 7 #0 B A fe /NFE SR IS (8] MET A935 3K MSumer/ * B4~
15K B9 06 A 2% I ) ET 438 W0 &8 43« 57 % SUIR 95 (B P Az D 2
AR 55 AR 35 981 T S8 it 4% B B 1)) L) B R 45 1 Ak
FREA] * /

5. For all ms in MS,owaiting » dO:

ms. ET—=MET
End for
Remove MSyer in MS

6. TRFT+=MET

7. Repeat 2— 6, until MS, size() = =0

8. Return TRFT

4 KBWHH

4.1 LIGHIE

AR 250 R FAAU B0 %o SRk AT 0 BRI A
FEWR 5 4 & L O 55 MM 1A R R o0 B S I Pl SR
£45.

(DM g5 ki & R L 1 BT 7R 9 SDG #1748 30U 50 9
H A L FE AL 16 AR 55 . b, B A IR 5 00 Ak 3 B ]
S 0~1 [ 1) B AL S 450, 5 IR 45 T[] i) 4k ¥ ) P 3 oK 4k
O 1~5 [ REALFE 4L

(BT OER LR T 3 ATFE AL, B EIR
HOL BB M (0.0,0.0),€0.5,0.5),(1.0,1. 0), & ¥R h
e B B A TR 5 S 00 A AR i T B R OB E L E ARSI T
BB 1, I BENLPRIE T 3 AN FE B8 U5 oo 1 BE 0 R 45 552 431 o
Hash ik & 2,

(O RER ALK E T 120 ZHFER, L
BEASF A8 SR 07 B AR AR (2 B 2R ) 2495 0~ 1 [a] 1% RE ML 5K
B, RN P SR A B 00 O 45 18 FH R S DR 55 4 gt T
BEML Bk — 5% .

4.2 BHIKLE

ASZE R T NSGAIIL SPEA2 il MOEA/D 35 8% £
B 1350 45 P 38 SR 43 TE 5 s D) Bt A5 o i, FL P OR A 2
SCAE AN AR A R B AP BA 3 (RCC_SM_NSGATT & % |
RCC_SM_ SPEA2 ) WL IS B IR 1 Fral ;R H B
XA XA R T 59 MOEA/D % (RCC_SM_MOEAD
B B R EE R /N (population size) B8 100, & K IFAS Y&

(max evaluations) & B 4 1000,

# 1 RCC_SM_NSGAIII #l RCC_SM_SPEA2 M &5

Table 1 Parameters of RCC_SM_NSGAIII and RCC_SM_ SPEA2

R ER S Uk B
XXHET 3.3 %
= XM 0.9
ERET W34 3
e LO/Z#hEZTLHEEHK
HEHE 16

k%R A 32
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[, R T 36 0E F 8 38 SO AR S8 I A R0, AR
SR T 8 SBX 38 X F (Integer SBX Crossover) Fll 4% £
2 Wi 78 5+ 5B F (Integer Polynomial Mutation) , 43 5l ¥ 1

T NSGAII & 2 (SBX_IPM_NSGAIID ,SPEA2 % (SBX_

IPM_SPEA2) il MOEA/D .3 (SBX_IPM_MOEAD) , {ij ¥i
PR 2 80 B3R 2 P51, SBX_IPM_MOEAD & % )
T /NI e VAl v B BE S 100 AT 1000,

# 2 SBX_IPM_NSGAIII il SBX_IPM_SPEAZ2 1) %%k
Table 2 Parameters of SBX_IPM_NSGAIII and SBX_IPM_SPEA2

R EX W kA
AXEF # ¥ SBX X X F
XA F 0.9

& XA &5 20
TRET EHREFAXNERLF
TS E 0.01

TR A& 20
AR E 16

AR %R R 32

4.3 ZHIWIE

A2 75 B T Intel (R) Core (TM) i5-6200U CPU @
2.30GHz 2. 40GHz 4B &8 19 Winl0 64 i #24E RS0 HL
1iE1T, BT NN 12GB,
4.4 HZERSW

R T 96 UE SR WO A RO AR SR R T B kA Sk
B SR i 25 SR HE AT L 4R Ah L i 0 T B B A Y R AR R S
(Inverted Generational Distance, IGD) , il 5 76 50 48 [ k47
10 YRR 926, B2 M R Y IGD kT e, e ss R
A— 7 i, B R A A R — AR SR AR 1Y) BT AT R T X
213 A~ H A oA A BUE

285 @ RCC_SM_NSGAIII
280 %  SBX_IPM_NSGAIII

4 NSGAIL A F 5 F R BOR X L E
Fig.4 Comparison of different operators of NSGAIII

B 5 SPEA2 AS[REF AR %

Fig.5 Comparison of different operators of SPEA2

6 MOEA/D A[RI%F MR X L
Fig. 6 Comparison of different operators of MOEA/D
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20 1 R 24 S B AT AR 3 R R R — R AT AT AR, DA
MR R H =& 7 005 R0 2 R 1 48 & 100 16 R RE 1 B A
DELE T, T EF SIS s XE T — k)
23t D AN 0 B 1 LA TRy S 9 ) R A S, X A A I
of 24 TREE SR A S T 20 14 1] L Bt 2 3 N DA T 2 e R 1Y
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FET AR B3 A R 52, 8 38 XUBE F Y 40T 2L
A AR S5 55 [RVRE S FH DA A] 24 B 5 ) 9 ok B R AR
B 3 P L DT R A AR AT AT R L i — DR
FORERY BT . PR, A9 SCER S n w0 46 R A SR g DA M A )
A RS S -] DL G e e S ek MRk . W, BT 7 BE—
HAESE T BRI A . AN AR S EHTHP
5 2R 43 & 19 52 1) (Polling) 5 BE ML (Random) 5 & 4T T XF Bk .
) SR IR D P 37 SR 381 43 e 30 4 B 9 o A
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Fig. 8 Comparison chart of all algorithms and strategies
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