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Abstract

With the wide application of smart homes, in order to cope with the challenge of data management
in smart home systems, this paper proposes and designs a one-stop data resource management ser-
vice—smart home product chain service platform data center. The data center covers key functions
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such as data architecture, data standards, data quality, and data lifecycle management to ensure
that business applications can obtain full, standardized, clean, and intelligent data. This platform is
mainly composed of the interface service layer, data and algorithm service layer, big data capability
layer, and cloud computing capability layer. The key functions of the platform are proposed and
designed, including Al algorithm service, intelligent portrait analysis, and panoramic monitoring.
By implementing standard data model management, application data model management, data qual-
ity management, data link analysis, and intelligent label system construction, the platform provides
a high-standard and easy-to-use one-stop big data management solution, which can enhance the
digital management capability of enterprises, provide enterprises with high-quality standardized
data models, and significantly reduce the workload of repeated development. At the same time, it
can grasp the data quality, usage, and system running status in a panoramic and full-link way and
use and explore data more intuitively from the business perspective so as to mine and utilize the
business value in the data more efficiently.
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Figure 1. Data center overview map
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Table 1. Semantic-based resource element index construction method
F 1. ETEXMRRERRSIMERZE

AL EETE X RIRE R RO TTE

BN AN RES O, Fril AR AR & root
it RN T HON R A1E IR AR root

1 FERYEFIEAT R OEO

2. Node Insert (node, Oi)//i% V=11 FI4d N\ B E 58 O R 4
3 For node.childlist (i) in node

4. if (leis a leaf-node)

5. return Insert (node.child(i), Oi)

6

7

8

Else
If (node.objects.length>M)// U 15 S E &t 7 M {H
. Split (node, newnode, Oi); /1 1 7> 55 ek %t
9. else
10. node.objects.Add (Oi); /NN BT T R E A+
11. update (node);//BEF 7 s XK/ KT REIR
12. return Insert (node, Oi nextobject)//4k 4L N T —ANi £
13. EndIf
14. EndIf

SR FR AT, RO T — L S R (0 B 3 L0 B AR B 60, A i
SR AL A R

2.2. M SSIRBh B FERE R FLRAR S5 L LECHR AR

BRES & LB ) SR AL TR VLRGBS 21 6 AT SRR R . RIS R[7]. BT R RERE
IP B RZAE EEERHRESIEZM, TURC IR I SR ARG B PR . SR e o), 42t
TRET U SRS A BHIRUTECAESE . ZHESSEE = AP B E56, I D Re AL U TG i ide 9 2 5
AFROTEIE: B, WL PEREILICN BB T IR R BJa, BRI HHERE B AE S
BRURVCIC HO BGOSR BE, ok SR UEIS 2R S LIS B S A4 8]

BRURUCAC AR SE TV S5 IR A BT AE SR, 7 =B B, BB BOE AT — B B 2 il _E4m AL DL e e
i, W R, WMIREILECRCR . S5 Bk TS BRIERE, Wk, B, B &S, W
B SO BV REAT WP TR, BB RS ES . 5 B BORSS BEUE, VLRI .
M ReSEENE, F— DI R R MRS ES . F=FBUE QoS VLAL, 8l = MBUMIAUE &R QoS f4
B, SiE s H R, MRS ESHATHY, HELEHAFEIERERI TR, 2@ E D 46/ L
Beya e, woR 7 ULEC R A AR

B, BRIRE RS JE B T SUE BT IR, R v B SOMMBLEE I 32 AR §E SCACHH
AR, IR 18] PN T BT 2 1

A. TATEARBAEE

TR TEARABAE W] LS R PR AS SCA T2 ERIARIE AR L, X T SOARRSCA, AR T 507 R
SameWord (T, T,)

Len(T,)+Len(T,)

Hrr, SameWord FoR AN SCAS A A A LR A AN B, Len SRR SUARIIK B, SCARMH A il %, RoRmi A
SCATATE A R, Sim (B A T 1.

B. P AHALSE

Tl P AELABARE F5 1 4 SCAS AR R ) BRTA) 7 SCAS F T AR B AR BARE S, S AR AR o i P ok B . %o

Sim,, (T,,T,) =2+

DOI: 10.12677/jisp.2025.141008 88 Kg 5155 kb


https://doi.org/10.12677/jisp.2025.141008

TOICAMSCA, 1A FPA AR TS TR I T -
~ Revord(T,T,)
|OnceWord(T1,T2 )| '
1
max(Len(T,),Len(T,))
0, |Oonceword (T, T,)|=0

|onceword (T, T,)| > 1

Sim, (T,,T,) =

. |onceword(T,,T,)| =1

o, |onceWord (T, T, )| s AN SCAS FRAR R SRR I A5, A Py (T, T,) R OnceWord (T, T,) HH R SR TAI
SCART, AL E T S —4E R, P (T, T,) RN P (T, T, ) HH A 8500 S AR BRI EAE SOAR T, A A
FF g M) —4EF) &, Revord (T, T, ) IR Py (T, T,) ARS8 70 B 130745

2.3. BURIRBNA U B R PEREAR

BRI SE A AR AR Bt AR R, GEBMAMS HHEZHEE W RPUESE
W, BT U IR S (¥ 2 4k 2 H P AR EOR[9]. SREia F 22 4E T P AR AE B 5 2R hR A8 B AR AL
ERAE R T, M MR R BE SR R BEIR ST 6 .

B IR B 1) 22 4 L R AR B BARE R SRS PR B L AR A BR R AL W R
OSB3 o DATR 5 R A AT =0

2.3.1 HRREE AL E

M P 58 R K E VG AT I — R AT AP[10], REBIRTFEMICTIX LRI, AR NG
BAEH S ML, SURIEL AR E R B & Pl 3R 00 BRI BB L LA ME AR S R 1 i, 1F
WHENE S, JEFEA TR RGN (a2, AE RS RBUX e E & e R 2 )5, 7 MR T BE I H
FEBGIRZAR R, WIXEHARAT RGMIEN SR O TR R S S IE RS DR, BES
BB T IR M 7S LAY, B ORI R A — Bk . e, SRR BRI et R — PR A A 2, A
{8 5 B HUE AL B 23471 & RS A RO RO F AL BLR L5 B

2.3.2. ERIREHHEN

Xif P EA 6 32 2 H R ST SR S S P S R REAKCT, R R RS A E R,
i R AT el LA . SMCLMERES B, BRERE REERS TG EN— A RGMEBAR, GE M
FEIEEARAS, DA (500 RS FEAR S IR E AT B A 3, A= il P iR [11].

2.3.3. BumE R LLE

FERE R R REAT 2N AL BRI RE o, R R b B 58K Hadoop A& Spark HEZE, AT LLEEhkS
B = RO B P BARAYEAARSE . A Hadoop HARHEZE AL B AV g B8, 5€ OFAT AL RO Hctis
AREE . A4 R R AT Bk T

AR TSP BRI -

@ XFt RAAEIn DR RERAIE p NMEFRZEAT PG, EEGEIUER KA R, 53]t KEdER, 5Kk
ER PO —A nxp B MFERE, 25Kt 5K EE R AL BT HES, A Ent< p M2 RFERE, THE
Xy =(X" X2 X200, X 1) o

@ xfaxERERE X, P RBEEE AT AR AL, SR IR R AR5

X; —minx; ) )
! 1<i<ntl<j<p

X'ij = .
max x; — min x;
1 I

DOI: 10.12677/jisp.2025.141008 89 Kg 5155 kb


https://doi.org/10.12677/jisp.2025.141008

HFEARBOR,  F P R B R 2

<DHﬁ%jﬁ%ﬁﬁ%r$ﬁﬁﬁﬁﬁﬁ*%ﬁw$:m=z£ .
iK'

@ L | MR BRI o =KX fInt, -
® HHH | MERERRY: g,-1-¢,.

© HHATERBE: w-— .

p

259
@ WEIENME: 3 wx,

3. FatlFUARMmSE

BT TR ST IR BT B R R IR YL, B 6 SRS BON R, e 4
PPV S B A RS AT R B, G Christou S8 AR TE: HFH, EBIRIEARITE)E,
TCVE X EAR AT A RE R AR B ERANMEYE, AR B T AL A R B AR L, R AR
A~ Liu S8 NFIBETE . ASCHR AR BE S 7 i IR 551 6 S 1 B 2R IR R AR S IR 55, 4R 1 udis i
GBS AN B o AR DO e, AR R 7 IR L RSN T AL FER ST, SRORAELL T A
SR [0 ASCHR R RES a7 A BE R 551 B IO BT S AL 38 an T

1) FEFEREESIRSS: AW 7 e B R R AR EE, SO T NSRRI B h & At
SRERRK, W T RECR A AR BTN A IR S5 (R Be AL, SROE TREAR B iR O . SRR AL
e WP DI REANSE T R AT I AEAC IR S5 AN BERFSRF, 3TH T AR G AT R BR T — i & s &
MR, 5T 6. ZB& 0 E R S BB BT RE

2) FEMRSE S ALERR: it DRIV RESE T & MR BT, AT SR TESIN T Al 59k
MRSk, SRAREILET Al B 0, SRR RN TR, BEEART MRS . W& R
GNP AT N BT as . I SRR S BRI SR B, B BE ST B RIS 21 7 R 5T, PRI
B TEINE REAL IR S o

3) Hodhe i S AN K 4 S R P S i AN SRS DIRE, %07 & SEEL T KRN BN ) 4
BEBIBERAN TSR . IZTDREMR R 1 AEAL G5 JE AT Ml P AR S 1A T R it B ) X X R, O i RO K
B PR E AL F R FE M T BRI

AT R RES & 77 BRI 5T SRR T IR . N TR B TSR R BOR, FEA SR
Mkt b, 3 RIFE 7o BN RS TR, AR 7T G S E AL B B A R R I, ST AL
P AT A B e A, JRIIN T AL BEEN 2 4 SN BRI R AT S0R, A2 N5 I
WIBHE 7 HA R seah, B B a5 E P i g U AN W R DA K I 5K 2 UM S BUR I 3 FF, 8
RESJE P L BE B TR 551 B I PR R B AR 3 T fR I

4. BESRE

AHFUAT X R e a7 A BEAR 551 & WA 5 2T TR AT, AR Bl b 6 28K
Dyl 7RG 55— 8, &5 7 BUR B RCRAHERR L i i g oK i A A A iy
e, PG RS R AU E BE SR B ISR, TSI 7 PRI R el Se ks Bedt,
i b i T G it 1 RS AR AL RE ST, SR TN IR 55 B BT AL SR AR A AL

JUE B 6 BRI TET G PR RERIR 55 66 05 UG 1 28 R, (EAE SRR N T s — 23k
i BAREARERA R R DL PR EOR IR A R . ARORWIE T B RIE A it — 2D

DOI: 10.12677/jisp.2025.141008 90 Kg 5155 kb


https://doi.org/10.12677/jisp.2025.141008

S K 2 A ERIBERL DR, 3R T o G XD BOR KGN RE ST RIS, $RR B RESEIA BT 4
AEHNTHERE. REBIEEORIREER G, R Se L e R 55 AV B R A 8 T 17

E&WE

AR 5T R K S R RN T E BB, TH 4% 5 2021YFF0901200.

SE

[1]
[2]
(3]
(4]
(5]
(6]
[7]
(8]

(9]
[10]
[11]

T4, MR, REER. VBT B R 5= otk R[], B4 Dl 5$HR, 2021, 50(9): 103-104.
TR, MEEX, HE, & BFBORR S EEE T A RS SRR [I]. KEE, 2024, 10(4): 149-160.

Liu, Z., Sampaio, P., Pishchulov, G., Mehandjiev, N., Cisneros-Cabrera, S., Schirrmann, A., et al. (2022) The Architec-
tural Design and Implementation of a Digital Platform for Industry 4.0 SME Collaboration. Computers in Industry, 138,
Acrticle 103623. https://doi.org/10.1016/j.compind.2022.103623

Christou, I.T., Kefalakis, N., Soldatos, J.K. and Despotopoulou, A. (2022) End-to-End Industrial 10T Platform for Qual-
ity 4.0 Applications. Computers in Industry, 137, Article 103591. https://doi.org/10.1016/j.compind.2021.103591

Mao, Z., Wu, J., Qiao, Y. and Yao, H. (2021) Government Data Governance Framework Based on a Data Middle Platform.
Aslib Journal of Information Management, 74, 289-310. https://doi.org/10.1108/ajim-03-2021-0068

Pamucar, D., Simic, V., Gorgiin, O.F. and Kiigilkénder, H. (2024) Selection of the Best Big Data Platform Using COBRAC-
ARTASI Methodology with Adaptive Standardized Intervals. Expert Systems with Applications, 239, Article 122312.
https://doi.org/10.1016/j.eswa.2023.122312

SR, TN b &8RSN ARMBOHSSCI]. B ilfE 5T EIUR N, 2024, 6(7): 178-180.

Guo, T., Han, J.T. and Yang, X.L. (2015) Architecture and Key Capabilities of Management System of Smart Home Device.
Telecommunications Science, 31, 110-115.

FERE, GROSEL, AL, ARARRR. S TR BRI BESE RG] F AR AR E AR FHARR), 2012, 48(1): 26-32.
fSCEE. A REAE SR RGBT 5 SCBLD): [Wt2#Ar830). I IR, 2023,
RV, BT ERESEIN T ME RSN RZE R BT AD]. BT IEME S THSEALRIE, 2022, 4(3): 121-122.

DOI: 10.12677/jisp.2025.141008 91 Kg 5155 kb


https://doi.org/10.12677/jisp.2025.141008
https://doi.org/10.1016/j.compind.2022.103623
https://doi.org/10.1016/j.compind.2021.103591
https://doi.org/10.1108/ajim-03-2021-0068
https://doi.org/10.1016/j.eswa.2023.122312

	智能家居产品链服务平台的数据中台架构研究
	摘  要
	关键词
	Research on the Data Middle Platform Architecture of Smart Home Product Chain Service Platform
	Abstract
	Keywords
	1. 背景介绍与相关工作
	2. 平台设计与实现
	2.1. 基于语义与机器学习的资源发布式索引构建技术
	2.2. 业务驱动的资源要素资源服务化匹配技术
	2.3. 数据驱动的多维度用户画像技术
	2.3.1 数据获取及预处理
	2.3.2. 画像标签抽取
	2.3.3. 数据画像处理


	3. 平台创新以及优势
	4. 总结与展望
	基金项目
	参考文献

