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Semantic-based Manufacturing Service and
Its Construction

WU Jingjing , KONG Qinghua , XU Kelin
(College of Mechanical Engineering, Tongji University, Shanghai
201804, China)

Abstract: To support the match, selection and composition of
manufacturing service during the networked collaborative
manufacturing process, as well as to improve the recall ratio &
precision ratio of manufacturing services, a manufacturing
service construction method based on semantic was proposed.
At first, formal presentations combined with corresponding
case examples were given to the manufacturing service from
the aspects of basic information, category, function,
resource, related manufacturing task, accessing, status,
quality of service and so on. Secondly, web ontology language
for service (OWL— S) was extended by XML document to
describe the dynamic information of manufacturing service in
the process. Then manufacturing service model was realized
by the description of the designed extended OWL—S method.
Based on the above research, the prototype of collaborative

manufacturing platform and running process were presented.
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The application production example of collaborative
manufacturing platform in a certain textile machinery
manufacturing enterprise verified the feasibility of the

methods proposed.

Key words: service-oriented architecture; manufacturing

service; formal presentation; semantic description
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R 45 B9 28 35 Function 24 i 3& MR 55 4 2 BE;
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5B S5 & ; Other Attribute Sy HAY BSEL. M
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Fig.1 Construction of manufacturing service

ESC 2 il R4 B A B MS Basic
Information = (1D, Name, Description, Provider,
Location, Tel, Url, Other Information). H 4. ID
il 1 IR 55 B 2R 55 Name 2 61 & IR 45 B9 44 7%
Description 23 Ik 55 ) 5 2 5 34 ; Provider 2%
1R 55 HIPRAEE s Location &M1& IR 45 O A7 & 5 25 IR
F LA A VBT, Tel AR AR S5 ML B R T
703 Url BARS M 4% Hidik ; Other Information 2 H
R = VL 1E B X 2 IR S5 B A& P i F 3R vT LA
SCRFRE R AR v B T Gk A A AT R R DL . B
* BS G KT AL & Ak 55 7T 38 24 (“UDDIZ036-
00217, “SIFFRNLE = HIE MRS, “Fe At SIFTF L8
LR F B =il ™, rp [ 95 R ML 43 A BR A
FJ7,4 FIEIEIX %« % % JB”,4021-% % % x x % %
* 7, “http. /www. % % % ¥ % %, com”,{}).

TN 3 HER %S 250 MS Category = (Data,
Information, Application, Business Flow, Device
Logic, Material Logic, Other Category). E.H1:Data
SEBAEI R H H)3E IR 55 5 Information {5 B EI Y
& ARk 55 5 Application 2 7 % 4828 2 ) & IR 55 5
Device Logic 244 ¥ IRl 52 /5 BT B 34 1 1l & Ak
%5 ;s Material Logic 2RI IRAMSE B B 2 4 19 )
1R S5 AR AR 55 PR AL A0 ) i IR 45 43 L 8k
I Y S R R e 2 i

EX 4 RS MS Function= (FC, I,
O,P,E,Other Extend F). I3 & % il 15 IR 55 ik %
AL THREFEATIE IR . B TN REAIE FC VA
I fid O HTIRAM P MIBUWAE R E X 5 MFook
IR Hodr, F AR GIE MRS MR E e, /T LI —
HENHRENRMES B F={ f1, fosere s Jul
FC il ik %5 ThRE I 7328, 58 i %A R 28 B &
k%5 68 77 R TR 2 80 iR L AT LA 38 AR 453 R A
IR S5 VLS B HARtE. T i IR 55 D RE Ry %
AL O il iR 55 D Re o i, P A i 38 IR 55 2 BE SR
TR AT, E biliE s ThE T T 45 .



104 Gl PN Q= S )

F0H

ARSI 55 ThRE R Fa A i BRAT B AT ER AR
PATHI IS RE AT L& —B 21 R, flidEk
FINRBAE W 5 MFIOLR R SRR, 24
125 JIR 25 18 SRR ) 6 R 45 26 47 0 SCVG T B 6. i
R 45175 K 0 1 6 AR 25 2 2 5 1 1 D RB AT L e,
PR, 325 IR 25 2 6 o 4 38 2 e D I ) M6

i, ¢ “« RS EIFFENLIRIT . “F I HFR,
AR, @I TRV AR, ¢ R R
EBOMC electric bill of material)”, () }eseese {“x
SEFTRPLZIRMA: 7= I T “ AR, % 8158
FFEMLETBLE”, “HF=m T TR AEFMTARY,

* RS HFFEIERRG-EHET, O, (* x BS54

FRFEAPLEEE” . « RIS BT RPLERRM”,“ « B 58]
FEEBDLE MY “HI TR AR, « BS5 SIFF
ZHLERHS”. O R T x BSGFFLIHL IR H
RS ThRE, A5 7RIk 55 DhRe Az i TR 55 2
AE BB B S I MR 55T IO e,

FRAE SCRRL8 145 HE B IR 28 U i 5 e ) H R 1R
B AR TN LA 45 T BB AT e BRAE PR LA —
U043 R 7 b B IR 45 hRE L B B S IR 55 2h
R AN L7 A 3 AR 55 Zh BB, 456 4 SO 4l i A=
FEROL 15BN AL BB T B i IR 45 2 Bk
SN 2 B,

X5 i E R HIE MS Resource =
(Category, Basic Information, Used Information,
Using Information, Other Extend Attitude). H
Category F 15 B IE T B 2551 ; Basic Information
M E R ENEABEE QR RERS KB
PR BINRER R R AR SHE S, ik SR
LIRSS RS ES  TETR. THEER
14515 B; Used Information #3R T il & %% U5 69 7
S A SR 5 Using Information JE& il i B IR A T
TEPATHIE IR 5 LR L R E R EIER
REAE B S 8/ 4E 5533 8 /5 B. Basic Information
F1 Used Information X555 F il x& ¥% Y5 4= 44 22 i 71 R
BEATHER. & Mk 55 00 BE PR B 3R T 1 3 AR 55 P
WA MFIERE, FEAFRES . LR AR RER
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Fig.2 Manufacturing service function
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EX 6 RS FEAT %S MS Manufacturing
Task= (ID, Name, P Start Time, P End Time, F
Start Time, F End Time, Comment, Other Extend
Attitude). &Ml R 55 # A T 58 A — i E A
FEFALSME B, EXR T HE R 5
TR HIEAE 55 B, (B 5 AE 55 di 5 AR ST B R RS
AT IR B FIE 55 PR 4545 B 4% shih i) Bz 22 Hl
i35 AR 55 B X L ¥ A 55 T Ak s SR (CAF: 55 4
5 :T201001020317, “4E 55 24 Bk - A% 3l Rl iy e 2 22
17, <33 FF 4 1A 201001037, “HRi) 58 T2 6] -
201001037, “SZBRIFHARTE . 201001037, “SEPR%E L
IfIE] . 201001047, “RE5ET 2", “VH - HH™.

EX 7T HIERSIR MS Access= (Access
Protocols, Interface Format, Transfer Protocols,
Service Address, Other Extend). H 7. Access
Protocols SRS MY ; Interface Format 2R %
B H38 ; Transfer Protocols 2 iR &5 /& 5t 130 Url
R RRSs H AiE. 365 IR 451 18] MS Access X il 18 IR
F ViR 7 AT T HLE MR, Bln, « #S8)
LA > H & RS E BRI E LR
(“SOAP”, “WSDL”, “HTTP”, “http: /
172.16.42.100. 8080/portal/index _ default. jsp?
Language=Chinese”, {}).

EX 8 il ERSIRES MS Status= (MS 1D,
MS Running Status, MS Execution Status, Load
Status, Other Extend).

HiERSREFERAL TMEFBETRE KR
25 ME ORI 3 17 1 A9 A8 A AE 0L, = MS 1D g il
RS 45 ; MS Running Status 2 & Ik % 24
BIRIBATIRES ; MS Execution Status Syl IR 55 #)
PATIE DL s Load Status Jhy il 3& £ IR 2, B 1 i& Ak
55 Xof I 1) ) L S A AR B — B[R] B A i 2R 3R RE ). 461
W, * RS EIFFEHL A% S A Bdi 40 07 Ak %5
A& N (“UDDI 2036-00217, “IE%# 7, “58 T .
40%”, “WH AT,

X9 HERSEFHE MS QoS= (Quality,
Time, Cost, Capability, Other Extend Attitude).
Horr:MS QoS 2 il IR 45 M BT = PEM 5 2, 2 IRS
R E TR RRTTZ RS G 45 A RN
45 SRR 55 DL e ) A8 AR 55 4 Hh ik B A IR 551
2% ; Quality & TR ALIR 45 A BT & 5 Time JE &R
25 oF % 5K 1y i 1oz B5F 8] 5 Cost J2 iR %5 B4 ; Capability
R HIEMRS . U LB AR T A,
B0, AL A = HE IR 55 1 QoS FI R A (“In

Time”, “Satisfy”, “5000RMB”, “Excellent”, {}).

2 #IERSHY R OWL-S iR st

7E B HE AR % M AL e Bl b, R
HF—2 R R T8 SO TR 5 0 IR 45 1204 7 3R 52
I, DA AL AR TH 7 b 2 1 38 A 5[] B i ol 1 i
Re55 o SO S [

TliE AR 552 Web AR $57E & 40 i e 1 SE L.
RT R IX Web IR 45 B 1E LR AR B A K
(ontology) 5| AT Web 455, %418 X Web R4 #E4T
H k. OWL - S (Web ontology language for
services) | (g AR IR 155 . B DAML-S & B
XK, 2 OWL i T iR Web IR 45 B9 AR HLE.
OWL-S i i 1 AL B IRAASR R R 55, T 4%
BAERN 53K 3 A AR5 O MR 55 B 1Y (service
profile) . iR R &5 REIR LA+ 4. B4 1 HFE. L
R 55 A AR R AT IR 55 B TRiE A B ER.
@ MR (process modeD) : fi i iz %5 2] LAE.
TR T IRS PITH B A4 K BIR B ERT
. @ AR 55 FE A (service grounding) : F3 QAT 1
(B IR S5 . © R IRSS U7 B AL TH BAg N o D 46

KT OWL-SFEhR & L Web ARS5BFIE— X
PEFERL VR OWL-S SR il 8 iR 45 i B AR
B ThRE BRI L R BRI B AT % T IR AR
PE. Rl i T8 FH T8 X Web JR45 5 OWL-S Jogk
AR E MRS W AFER, RATY BIFICIES
XML(eXtensible markup language, XML) % % 35
R 55 S A5 B G E R IR S A TR,
%Y OWL-S ] i 2 i 38 IR 55 i) 3h 28 1k T B
SR IR, B AR AN 3 K.
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RS R T AR 5 i B A fF B 2K, Th e A
QoS, A AL SIL T il i Ak 55 ThRE Al A2, iR 5 1
R SCRERE A S5 Ui a9 SE 8, B R A0 F

MR 55 TR RS — A1 BACHS Fr L

< profile; serviceName ™ RapierLLoomManufac-
turing<_/profile: serviceName™>

< profile: serviceDescription > manufacturing

service</profile: serviceDescription™>>

JIR 45 RS —Zh REA LR Fr B

< profile: serviceFunction rdf: resource=" ht-
tp: // 172.16. 42, 100, 8080/service/ Rapierl.oom-
Manufacturing”/>>

< profile; hasInput rdf; resource =" http: //
172.16.42.100. 8080/service/ RILMS/Custom-
Requirement”/>>

< profile; hasOutput rdf; resource=" http; //
172.16. 42.100. 8080/service/ RLMS/Production-
Design”/>

< profile; hasOutput rdf; resource=" http; //
172.16.42.100. 8080/service/ RLMS/ProcessP-
lan” />

<profile; hasEffect rdf: resource =" http: //
172.16. 42. 100:8080/service/ RLMS/ RapierLLoom-
Manufacturing”/>>

MR 45 AU B

< process: compositionProcess rdf: resource="
http: /172, 16. 42. 100 8080/service/ RLMS/com-
positionProcess” />

< process: hasInput >

<Cprocess; hasInput rdf: resource =" http; //
172.16. 42.100. 8080/service/ RLMS/ atomicPro-
cess” />

< process: hasPrecondition rdf:resource=" ht-
tp: // 172. 16. 42. 100, 8080/service/ RLMS/ atom-
icProcessRelease” />

FE R ANES F B

< grounding: wsdlDocument > http: //
172.16. 42. 100:8080/service/ RLMS/ RapierLLoom-
Manufacturing, wsdl

< grounding ;: wsdlDocument >

< grounding; wsdlOperation™

< grounding: portType rdf; resource=" http:
// 172.16.42.100: 8080/service/ RLMS/Rapier-

LoomManufacturing, wsdl # portType”/>
<Cgrounding: operation rdf: resource=" http.
// 172.16.42.100: 8080/service/ RLMS/Rapier-
LoomManufacturing. wsdl # RapierLoomManufac-
turing” />
<C/grounding ; wsdlOperation™

AR XML U3 dE OWL-S #479 &,
Tl AR 25 A BEIR L ORBR G AR S5 1 B BF B A XML
SCRYSR A , AR )3 AR 55 i W L DG TR 3 4 55
1S5 B BUHIE A5 RAAE B B L XML 3¢
. = FEWRIEE B M ERP, MES % {5 5 &
GEARI, It R h R & TGRS ID, AT S
XoF IO Py 1 38 AR 45 A DR BB » ELASEBRAN T

& AR 55 B IR 0 S A5 SRS B

<serviceID>UDDI2036-0021<Z/serviceID>

< serviceName > RapierLoomManufacturing
</serviceName >

<resource >

< /resource™>

REREAT 55 3 D5 B A B

<serviceID>UDDI2036-0021<Z/serviceID>

< serviceName > RapierLoomManufacturing
</serviceName™>

<taskID> T20100102031<Z/taskID>

< taskName>NCTuring<_/taskName >

< taskStartTime > 20100103 </
taskStartTime >

& AR S RASE B B

<servicelD>UDDI2036-0021</servicelD>

< serviceName > RapierLoomManufacturing
</serviceName >

< serviceRunningStatus > Normal <C/ser-
viceRunningStatus™>

< serviceExecutionStatus > totalComple-
tiond0%<_/serviceExecutionStatus >

<servicelLoadStatus>fulllL.oad<</servicelLoad-
Status>

3 RERZEREH

T bR SRS MR IR T ETIR
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Fig.4 Architecture of collaborative manufacturing

platform
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Fig.5 Encapsulating of manufacturing service

Fig.6 Requirement of manufacturing service
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