5 ATHF 1 Ak X F R (8 AR HF KR Vol.47,No.1
2026 1 A Journal of Northeastern University ( Natural Science ) Jan. 2026

doi: 10. 12068/j. issn. 1005 — 3026. 2026. 20250021

ETACORZERAIEMEEER SaaS ZHEH
ARSFHEHRAR

ooEL EAR, Apte
(L FAER: FHEEHURRE 5 TRREBE, S0 EMT 110169,
2 dE O ARG S O AR LR, L5 100854)

i O T RARFF A B 55T oK BRI S5 (SaaS ) i@ & SR AL 07 B2 R TR . @it 0 JoE
il A AR 3 B M 55 7 oK KR RO 55 AT A P AT, DA T S 4 b il J2 HOll 55 7oK . (R IR 0 FH
J2 3 ) AR 55 A7 AE AL B SR Tk 78431l A2 DL R BR324 7 A o7 S0 348 P T AT . T I , S SC R M — B A
1 CACO) B3 TR A3t [ 114 5 2 B IR 55 2 AHL P IR 3547 0 B R, SEIR B AL IR 55358 , 5 A ] AR PR A
B SRR e i 20 2 A N R iT B2 R L SER 2 AR R ZE P SaaS LIRSS WEIRAE FAS RS i B R 7E
S5 a A b 1 RS 5 % BB s B TS TR AR R B 28 R T 8l , 58k 1 426 ms, el 1 652 ms;
YIHR BT IR FE 2R 5 25 LU AR XS BN Fa e I ShVE I 1. 12%~1. 51%, B4R AY & 23 LL 25 W45 76 A7 W] 18] P, SaaS fiE
% T A 0 I R , a2 R % U D) 4 717 2 A ) P BB . AN ] SaaS FH P Y TEC B 58 S A7 i) A 504 3=
B, R REAS A AR AR IR S5 O B 48 . TR AR Py SaaS M5 HE Hil PERE IR AL IR LB R S5

X $# H: ACOBIEL; il ;SaaS; A& HL; ZH P

RESES: TP 311 XEREREE: A XEHS: 1005-3026(2026)01-0082-08

SaaS Multi-tenant Service Simulation Technology Based on
ACO Algorithm and Variability Management

YIN Ying', HUO Yin-tong', LIU Ying-mei’
(1. School of Computer Science & Engineering, Northeastern University, Shenyang 110169, China; 2. Modeling

and Simulation of Complex Systems National Key Laboratory, Beijing Simulation Center, Beijing 100854, China.
Corresponding author: LIU Ying-mei, E-mail: lymcasic0812@163.com)

Abstract: In order to meet the specific business needs of different tenants, software as a service
(SaaS) usually provides simulation customization functions. Through simulation customization,
tenants can personalize SaaS according to their own business needs, so as to better meet their
business needs. However, existing tenant customization services have the problems of failing to
fully meet tenant requirements and having slow algorithm operation and response speeds.
Therefore, an SaaS multi-tenant service simulation and customization technology based on an ant
colony optimization (ACO) algorithm and variability traversal was proposed. The simulation
optimization service deployment was achieved. By introducing a variability model, the
adaptability and reusability of service customization and assembly were realized. The
experimental results show that in the evaluation of SaaS tenant service resource utilization, the
average values of the proposed technology are slightly higher than those of the comparison
algorithm on instances a and b. The execution time fluctuates among different configuration
schemes, with the shortest being 1 426 ms and the longest being 1 652 ms. The duty cycle of
switching resources is relatively stable, with a fluctuation range between 1. 12% and 1. 51%. A
lower duty cycle means that SaaS can more effectively utilize resources and reduce performance
losses caused by resource switching at the same time. Based on the configuration schemes and
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running time data of different SaaS tenants, it is indicated that tenants can effectively derive
service configuration schemes. The proposed technology can provide technical references for
optimizing the simulation customization performance of SaaS.

Key words: ACO algorithm; cloud computing; SaaS; variability management; multi-tenant
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