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Abstract

With the recent global surge in Industry 4.0 and trade digitization across all industries, the traditional
machinery sector faces both opportunities and challenges. This sector grapples with issues such as
high product customization, strong logistics uncertainty, and poor supply chain coordination, making
it difficult for traditional e-commerce models to integrate effectively. Taking port machinery—a tra-
ditional machinery field—as an example, this paper integrates emerging technologies like Industrial
Internet of Things (I10T), big data, and blockchain to establish a cross-border machinery e-commerce
intelligent supply chain collaboration model. A comprehensive “demand-production-logistics-after-
sales” collaborative framework is designed to resolve multiple challenges in cross-border port machin-
ery trade. The core functionalities and implementation pathways of this platform are clearly defined,
with its feasibility validated through the cross-border e-commerce practices of a specific port machin-
ery enterprise. Research confirms this model can effectively reduce supply chain response cycles by
over 30% and cutlogistics costs by 15%~20%, thereby accelerating the transformation and upgrad-
ing of the traditional machinery e-commerce industry.
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Figure 1. “1-4-3” intelligent supply chain collaboration architecture
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Figure 2. Industrial Internet of Things (IIoT) perception layer architecture diagram

2. TAP4EX (Lo T) % E/E 2240 &

ZRRIBEMI (UL 2): TALPIERIER RN Z L& = - REJZ - )2 - W& R - AR L, B
B ISR AR =R AR, R KA. RFID. GPS 5B & RS, KIt
5G/LoRa 5 MQTT Wl SLELE L4, LG MISERIAEEL R, it NoT 1 & 58 5T 6 X%,
ITIEY R 5 4 5 A A

2 REARANTZ: KEAR W R R ARSI R PO EF A X, I8 B Z BB AT 2
i VISR, Al ERP/MES RGUHT #5254, DL A AR FOEMT I I RBORER =T
i, P A, R AT MySQL/PostgreSQL f7-f# 45t 55 2idfE . MongoDB A7 ff R 4514 b 3044
InfluxDB £7ff i Fr B 4% A, I AT A M 2 B ) S Dt B U Bl (I A A A, AR LAt B g i i
PUBAT b % JR SRERR Y, A T A 2 DL ) R SR VL RO AR . DA AN R H s R ) 8 4% S0
TR . BT BEHLARM BB 2 W 5 ARIMA PEAF TN A, BeZdid APT 42 D 5kt
SEE RAEE BB B G XN, SEEL R - Bk - g5 e EHE, v AR b R L e
RIS -

DOI: 10.12677/ecl.2025.14124694 6943 TR 4TS


https://doi.org/10.12677/ecl.2025.14124694

HREX

IS5 2

| /R

‘ e/ T ‘

FRILA | ‘ P |

e A ‘

Bl in Lz

| Hellnih |

a7 ft)=

St l | I 1% | | Kt |

HARENE

‘ HoTHHi l | b 55 K

HARENZ =|| Ho A7 )= H Bl in l—-| BRI H S5 )

Figure 3. Big data analytics layer architecture diagram
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Figure 4. Blockchain trust layer architecture diagram
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