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Abstract

To address peak-hour congestion and difficulties in monitoring diner flows in university dining
halls, this study models each service window as a multi-server queue and develops an integrated
queue prediction and recommendation framework. A time-varying M, /G/c(t) discrete-event
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simulation model is used to characterize the major breakfast, lunch, and dinner peaks. For off-peak
periods, a low-arrival-rate function combined with an M/G/c approximation is employed, and

simulation data are generated under practical operational constraints. The framework produces
operational indicators and visualizations to characterize diner-flow patterns under the specified
simulation scenarios, providing analytical support for dining choices, service-window scheduling,
and meal preparation.

Keywords

University Dining Hall, Discrete-Event Simulation, M, /G/c(t), M/G/c

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

R R A WL R AR M S B . AR R e A R N AR R RIS, TR R e TR
B AE SR LR e 0 AR VAR s T IR S5 I T U 32 e i B S SRR IRAR AR 35 N A B AR R, &
P ZER. DI, SRAPPI BRSPS IR 55 R AR AL, Xk DA THEAf 2 ] ey 068 4 14) S5 A 1 55 BA 31
AL

CAEBICHK M/M /s BRI T HAR G 1],  H M FaRIKS) i FE AR A R A i Ay
WHA S E R8BS 2] FXNARZNIARN Z RS G A58, Jennings SEHTTT AR TR R T BhAIRS
MLE (3] FENLAH IR [ Logit AR BIE b FME A A IR 1 BIRSLA[4]. BB BT F
Feo 2z m i ik HEBA L IRSS 5 BT R, @M T ahBRENUIRS RE5] (6], LRaBLAEBITT, BEXTRER
BEY S, A =050 R EEAREE BT R [ R B IK AR LS BRI A e s R AR
FH B RO 55 S TRME BOUE AR IR AN R B VAR 55 22 s — R IEFAT NEH PR, SO IRES
W RS R L (M B A B te Fad AN AL BRI 17 5 P S5 455 F [ ) 00 A0 7 11 3/ B2 v PR 21

BT BB e, ASCHIEIET M, /G /e (t) NI S BB AF 07 SO A B S HEBA TR . AR R
I A2 2L R IR 2 AR L RE, P Gamma 73 A7 210 Al 55 6 TR RFAE, I 51N BIASHR S5 LU UL e Ve s B
k. RN S5 SR B A Softmax ZEFENLA, LB RS N Z B MBS 1. SA&DmNEE
S IS i PN A5 2R, Dt HERE B VR AT BRI AR B iR B S H

AR EZQH RiAHE: (1) MM, /G/c(t) WAHBER,  Z1m 7 i 5 R S5 3h & M55 e D5
(2) L M SN R L], SEBLE DIEFAT NN, (3) TBREE ARy 518 8 b ) A 45
B B R SRR AR

2. BLEESRERE
2.1. B HIARR

2.1.1. REGERKIESHA

ARG M, |G () BB, 565 M/G[c ML, ZBIALRENS (R B WA R/ NI (I %, THEAT Ry
PEAFT AR RGIME, FRRETED B RE I B I 33 SRS AR . R RSEEZ . 1
B R, DR AR SO A AR 3 2 P AR I B P A RS WO AR 1, eI R B AR & MG e AL

DOI: 10.12677/csa.2026.169289 63 THEYLRE 5 N


https://doi.org/10.12677/csa.2026.169289
http://creativecommons.org/licenses/by/4.0/

PUPA S

2.1.2. B ERBHAZE
SEA RSN IR IR R R A, MR CIEREERIR + mIERIRT B A BIAREIAL,
_(’_'P )2
Alt)=Ay+2,e >
o 2, FOREEREBADREE, A, FOREUEMINGREE, ¢ FoRmiEtl, o RonmERrs . %RIEREW
iR NG IZH A FIAWEAE )G RIS FE .

2.13. ZMOaMEMTHELE
W R E R AR AR IZ b, I BB N RE S TR AU ZZ R . AR P de v B 40
PR EIS BIA R, FIH R RIAREAR, e 2 W00 A AR R B R Bk
(AI,AZ,---,AT) ~Multinomial(N,pl,pz,---,pT)

IXFEREORBE 1 2, SOMRIE 8 AR ARG A BN Boe B — B,
22. FEFRRRSWESREE

2.2.1. BHEEFEEABARY
RAEFENLRHBEE, 2R & a3 AT o AN [R)Ja 1 3 (R4 P T A R%OH BL 4] B AR A B 1
VRN, A7 B HASEE . TREIUAC ., BRI B AR 2Ot LR & A . BRI E AT, AR B
Ao M, AR R R . FERIRH R BCR IR AT B8 i MR DRSO NU, , W
AP 1 ) HE R 1 T R IR
U, =0.45V, +0.18L, +0.14S, +0.10B, +0.08F, + 0.05H,

Hor, v RRE i ANE ORI . AT H DBRIE . BB AR L F R e, WS R
T+E
Price, /10

VoORYEM B, B R RAZ O R, BEBRN 045 LN EMEFRIE. BERN 0.18: S, AHAHRE
1855, BUERH 0.14; B ATISILECEE, F Tt s 52 NI 2 (B G RE R, BUE RN
0.10; F NMAEEE, BUEBN 0.08; H, A%, BEBHN 0.05.

22.2. NERESHEEML I

BT U AT S B = S S A SR B W R, AR SORI RGO BB AT s Th, TR
P 5% R R A A R v I AR P A VR P e FE A L . o, MR LE . AL EERIEE . AT, TEIT
BC . VELRG BOR fa FREFR EU AL E 23 58 0.45. 0.18 0.14. 0.10. 0.08 1 0.05.

FRURRAE 3 B o] LAE e 8 SO, S S A e T S 4 1 AR e V7] AR ST E DY IR T %,
FEXP AR ETT R T NIRRT B s i 1, 2584 1

I/;:

Table 1. Comparison of simulation evaluation metrics under different weighting schemes
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Table 2. Comparison of the Top5 categories by market unsaturation index under different weighting schemes
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Figure 1. Flowchart of the main program
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Figure 2. Flowchart of the submodule
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Figure 3. Heatmap of diner flow distribution by dining hall and floor
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Figure 5. Baseline simulated arrival intensity and model predictions throughout the day
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Figure 7. Market opportunity matrix based on the category unsaturation index
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