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Abstract

To address the challenges faced by small and medium-sized enterprises (SMEs), including heavy
reliance on Excel-based management, inconsistent data structures, difficulties in cross-business in-
tegration, and insufficient intelligent analysis capabilities, this paper designs and implements a
multi-business intelligent operation system based on large language model semantic alignment.
The system adopts a separated architecture between data entry and business visualization, where
PostgreSQL serves as the unified data source and the open-source Univer spreadsheet engine pro-
vides a low-cost data entry interface. A large language model is introduced to understand and align
the semantics of spreadsheet fields, enabling automated extraction and standardized storage of op-
erational data across different business templates. To overcome the limitations of traditional posi-
tion-based mapping methods under changing spreadsheet layouts, a semantic matching approach
based on table headers is proposed, combined with rule-based parsing, model-assisted extraction,
and metric constraint validation mechanisms to improve the reliability and accuracy of data ware-
housing. Furthermore, the system implements collaborative data entry, operational dashboards,
intelligent analysis, Al poster generation, and role-based access control. Real operational data from
multiple business scenarios, including foot massage stores, hotels, maternity centers, and condi-
tioning clinics, are collected for validation, and monthly operational data from a foot massage store
has been successfully deployed in practice. Experimental and application results demonstrate that
the proposed system effectively reduces the digital transformation barrier for SMEs. Large language
models can serve as an effective semantic conversion layer for structured operational data manage-
ment, providing a reusable solution for intelligent operation systems in multi-business enterprises.
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Figure 1. Overall system architecture diagram
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Figure 2. ER diagram of data model
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Figure 3. Flowchart of large model semantic extraction pipeline

B 3. RRENEHBELRIZE

4.2. TAEFAEM B

FNFER B EBRERCy g E IR &k, BIR—ESREE H— AFZN, TRANREANFR. 1ZHT
T, SEmhEE B R E 5SS EIRSS AL, RGERH TAERIEMWS, fRIFE— TA/ERE—K
ZMY — N&itE, AFERLALN., BREGRIAESIREN, SH. FoigmE 588, HERBR

R 4.

rnEE

$EI581 )
=4

2508 s iRE w0

L———ﬁﬁ#ﬁmﬁ————J ﬁw\\\

Figure 4. State transition diagram of pessimistic lock

B 4. BEBURTSEERE

O HEBRZE

DOI: 10.12677/csa.2026.169300 194 TFEARY 5N H


https://doi.org/10.12677/csa.2026.169300

43. BIR#EAFSZWE SR
ARG B AR IR RF JSONB) RS, [F—4 ik &F R o IR sh FANASS, Wi s.

FARED N2 e
ERER S
HAER AT (JSONB)
KiE8 FT3Ha
L
IRRSEaMAER

Figure 5. Template descriptor

[ 5. BRARFERTT

REAOH G BOR BRI R BRI B, RNREH . B 7. IR BIK. K fEIRILHS Al
ETFSCHARFRB AR, T R S -
5. RGNS A
5.1. MR BEERIR

H 23 T P IS PP RA A Kt i 2 XU 5 i 5 R, OSSR Db A 2026 4 7 F 288 HidE Excel,
WA T, PP PREOUE) A7 bdEtin). WEEGE R, DU TR R, #H
MBI, BRI, EaR, HYBREWASER RS, Flena “HEURE” O WEE BRI

NE” « BFA0f “Me/R” « HEEA “SPA/RM” o FIREEE v LUK TR 5018 SClUREdE
AR R LS 5 .

Table 1. Excel for real business operation of four business formats (2026-07)
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Figure 6. Internal operation data of foot bath business format
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Figure 7. Visualization of foot bath business format operation reports
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