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Abstract

With the continuous development of Internet of Things (IoT) technology, more and more IoT ap-
plication systems have emerged. The vision of the Internet of Things is to turn as many devices as
possible into services that shield the underlying differences, and seamlessly integrate with Inter-
net services to provide convenience for the majority of people. However, at present, most of the
IoT applications are developed in a closed and tightly coupled vertical paradigm, and are devel-
oped by textual programming. This brings a lot of inconveniences: high development threshold,
poor system maintainability, not convenient for cross-platform, and not convenient for equipment
integration. To this end, this paper proposes the pattern of component-based development, de-
fines the component model, and proposes the component-based and M2M based IoT system de-
velopment paradigm. A component-based IoT system is built to verify the usability of the compo-
nent model and development paradigm. The software component model proposed in this paper
can abstract the highly heterogeneous issues in system development, such as platforms, operating
systems, programming languages, and network environments, enabling the “Write Once, Run An-
ywhere” capability of applications. A model for component-based application software is estab-
lished, and a formal description and validation using a Directed Acyclic Graph (DAG) are performed.
The application programs constructed using the proposed component model conform to the proper-
ties of a Directed Acyclic Graph. A component-based paradigm for M2M-based IoT system develop-
ment is proposed, providing a feasible reference for efficiently and rapidly building cross-platform,
cross-operating system IoT systems. Based on the component model, data acquisition compo-
nents, data processing components, and data display components are developed, which are plat-
form-independent and exhibit the “Write Once, Run Anywhere” feature. A componentized smart
home system is built to validate the effectiveness of the component model and the usability of the
constructed components. The IoT system running the components is tested on both a Raspberry Pi
based on the Linux system and a laptop running the Windows system to verify the cross-platform
nature of the components, as well as to validate the usability of the component-based M2M IoT
development paradigm proposed in this paper.
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Figure 1. Software component model
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Figure 2. Componentization software application model based on DAG
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Figure 3. Component & M2M-based 10T application development methodology
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Figure 4. Architecture diagram of component-based smart home system

Bl 4. BHHERERERGIME

DOI: 10.12677/csa.2023.137148 1502 MR 5 R


https://doi.org/10.12677/csa.2023.137148

DgARLr, FERE

RGP WRICREA S I EEE, SRR BREN. ARG E N %, REdirkfm. #
FER, MR T BE B 00 3 FRURIAR I PR XU TV R T M A S s . ARFRAR 25482 HiveMQ, —
AR MQTT 83 . Windows Z8ic A, FE NN RS &5, ARAE LT [ B A B0 AT R, [ B I R Afi
N o7 F o2 52 B A4 Ay 2o AL FMN . PR S5 IE i i) U A B AT S v A PR 1 A, Seain
WHEINEE . REPAFEBILS, PATIRS, BHlk&, SEFEREZ RS . AR EIRIZITH
Z 452 RaspberryPiOS (64-bit), #:T Linux H3/E R4, EidARET Windows10 HIEIE RS, FHLZ
HEF Android [I3R1E RS, FHHUIKZ 1padOS 16.5. 4] 5 A& 6 40 BN E AL e 55 B W BE N 2 SE L
G FE T RS 2R R T o

B SoET iR »

Figure 5. Edge publishing end for component-based smart home system
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Figure 6. Application server side of component-based smart home system
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Figure 7. Terminal application interface of component-based smart home system
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Figure 8. Physical picture of the edge end of a component-based smart home system
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