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Research on the semantic model of processing resources in

cloud manufacturing
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Abstract: To solve the problem of virtualized encapsulation of processing equipment resources in cloud
manufacturing, an open and flexible processing equipment resource model was established. On the basis of
analyzing the connotation, classification and characteristics of manufacturing resources, the characteristics
of processing equipment resources were analyzed first. Then combined with semantic knowledge and WEB
technology, the resource model of processing equipment was established. The semantic description method
of processing equipment resources was given, and the semantic description template was established.
Finally, the cloud manufacturing resource matching process was described in detail. The research would
provide an important basis and condition for resource management of cloud manufacturing platform.
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Fig.1 Manufacturing resource classification
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Table 1 Manufacturing resource properties
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] PN A0 200 il s S DB AL R AT 1 — 28 B 2 I R T R £ ] 3 PR R T A A ek B R B A L T SR
[11J4R M 36 T 9 R Sh B A 90 2 Ak il 3t e VR B Y, R I Web IR 45 b4 B85 . SCiR[ 12 148 1 1T 3% T 68 7 A9 il s
PRIRAERL, I xml i F AT RO . SCERLIS 4R 7 — R RUZ AL SR PO SR 2R 07 W . i St 3 9% i
RS REAR G b 1 3 2 1 36 PR 58 o o RO A5 5 2 il 0 B8 ob B8 95 20 #5008 10 0 0 R 4R v il 7 S8R, X
AN BE ik TR A0 AT K ) BT IR S B RIR 5 1 1R e BRESOC AR . = I PR EE T RO W BT A A R Ak B S L
FEE I b LU BT IR 2 B 58 ok 1A DU S RE X AS P 5 SR AR L 1 22 o A 0 BRI 55 L X AR B T =
I RPERHAE . R AR E R R Web Services 5 AR x5 2832 1 58 I8 HE AT 556153 2R 55 A 1915 B s oct . 4
A= G g — B 2R E BT B S S A PR E B AR AE L A 2 3 TR DS R 4 A 1 H
AL EAT— % — =X R R — 45 Oy AT B R 2R L & R Oy s AT Ak s il
22 HEEFEY

TE MU AR Ml B f5 21 40 9% 5 50 e U P 2R B 2 | iR i it B R W) B 4 2 5 KL b L0 A
It R T I O7 ¥ Al B Je e w0 ik o Ay S 0K 5 A s DUJE SOV AL A 1k ) 22 B TR 4
AP E T o — B, 2l 5 IR R A Y H A e 38 2 R 40 Ak A K W 3 U S Ay 38 e B UL
1 3 BE 7 05 I G (5 A AL BE B i 55 800 o R0 AR AR A [R) DX S A 2 ol R R e 4 — BT B9 A o ik
Frfliok (B4 R E A BALE (S S e A B R LR AN . SR RGN E K Web IR 5
R R EF Je OWL-S Fl WSDL-S 48, Horp Il 55 ik K 2k OWL-S i 5 52 3, OWL-S 7T DL fig gk b #E Ak [7)
B, AR 1E L Web R4 EIZAKT . FIH WSDL iE & 8 57 2 il 3 F IR IR 55 M AL i i e & A 8 T
WSDL SR, A LA — A 7N Je 4ok e Sl 1 98 8 IR 55 T2 XAk . % A Web IR 55 i 38 75 5 (Web
Service Description language, WSDL) . XML Schema F1 % ¥ ffi i #E£ 22 (Resource Description Framework,
RDF) & , 76 $ifi i 9 Wk AT UK 32 B2 )@ 1 e 3 FH 0 o v JR AR ik 10,

EX 1 T &% 4% % Ji. PER (Processing Equipment Resources):: = { BasicInfo, Struclnfo,
Capablnfo, StatusInfo, Qualilnfo, Commelnfo}, H #* PER 3/~ #il ¥ IR 5 . BasicInfo 3 /8 £ 4 B 4,
Struclnfo FE/R 45+ J& 1 . Capablnfo 7/~ i€ J1 J& 1, StatusInfo FE /R IR E B 1, Qualilnfo £/ T2 )8 1.
Commelnfo F7x @l M 1E & P .

EX 2 LB IR REAS R 1

BasicInfo= {name,type,info,provider, location ,parameter,other}, HH name H %I & FK: type= {1,
2,3,4,5,6,7,8) BT IRRAL, Horh BodR 3 A0SR iR 8 Fh BT ISR A s info Sy B IR IR N 4 s provider Jhy ¥E 5 B
A # slocation Ry BT TEAL B A5 & s parameter HBFFEMSEE R Z TP BNES  MFHEFE YIS R
S OM B B AT AR AE s other SRR Y B Ak AR A S5 PR A 0 R AT 4G D80 3 B R GE R ER K .

X 3 LB BT IR Y 2540 JE 1k

StrucInfo= { dimension, weight, spindle_speed, surface_precision, working_radius, tool_length}, H 1
dimension J IR F KN, weigh %5 i & , spindle_speed i %% I i 3= 4l 5% 3 , surface_precision & F [H
¥ %, working_radius 5§ TA/E2£4% , tool_length g JJFF K BE &5,

EX 4 MTRAFREMGE R,

CapablInfo= {type.process, parameter,operation, range, precision} , 24 type J il T.28 8, process F
T4t #2 , parameter NI T.Z %0, operation NIl T.#:4E . range b H il T30 1l , precision SN T4 B 48,

EX 5 LB ot IR iR A a1k

StatusInfo = { usingState, taskQueue, complRate, load, maintenance, instantState, depreciation,

abrasion}, usingState A AR (W 5 4i18) , taskQueue H{E 55 BAF , complRate 55845 %, load N
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1 faf 2 , maintenance JH4E47{E & ,instantState Sy B R 7, depreciation 7 IH 2, abrasion Sy BE 24,
ENX 6 NTiIXEARERHFEEEM. Qualilnfo={prodEfficiency,averFailRate, passPercent, total Time,
qualEvaluation, serviceTimes} , prodEfficiency Sh 4 F= R 3 , averFailRate A i f& 3, passPercent 5 7=
A ¥ E  total Time Fi8 17 B0, qualEvaluation 5 JFi & 1F4r , service Times 5 IR 55 K 545 .
EX T 038 B 5 Rl & Pk
Commelnfo = { purchPrice, depreciation, lessePrice, logisticCost, productCost, managementCost },
purchPrice i W & #t #%, depreciation Jfy 7 IH B 4%, lessePrice JJy #1 & i #% . ogisticCost b ¥ i B 4~ ,
productCost b4 72 il 4 , managementCost b4 F i AS
2.3 HRERHER
I TR A R IR S L A 25 AR 2 — il 25 A AL BRI 25 A A X R 0L Ak s A e B S R B O
HCERM R G RNE . TR A R @R A ] R XML 3 5 X ATk
<? xml version="1.0" encoding="GB2312"? >
< PER>
< BasicInfo >
< name>4 3L @ JR<</name>
<type>BC60100</type>
<provider> LT * % x </provider>>
<location™] PR T° * * * < /location™>
</BasicInfo>
< Struclnfo™>
<dimesion unit="mm" >3640X1575X1780</dimesion>
< weight unit="kg" >5500</weight>
< spinde_speed >
< horizontal_feed unit="mm">3/min</>
<vertical_feed unit="mm">0.5/min</>
</spinde_speed>
</Struclnfo>
< CapabInfo>
<type=>fl| Hi| <</type>>
<process > {ll] §i| £ Fh S i F1 A2 T L A A A <</ process >
<parameter_>
< max_length unit="mm" ></max_length™>
<max_hight unit="mm"></max_hight>
<max_cutting_length unit="mm">1000mm<_/maxi_cutting_length™>
<max_lateral_move_distance unit="mm" >800mm<_/maxi_lateral_move_distance>
<parameter_>
<_/Capablnfo>
< StatusInfo™>
<CusingState> 5 ff<(/usingState™>
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<taskQueue™>3</taskQueue™>

<_/StatusInfo>

< Qualilnfo™>
< prodEfficiency> 5 </prodEfficiency >
<averFailRate™>0.1%<C/verFailRate™>

</Qualilnfo>

< Commelnfo>
<purchPrice unit="9$ ">50 J7 J56</purchPrice>>
<Zdepreciation™4 %< depreciation/>>

</Commelnfo™>
</PER>
TERIRE L FRARTT A 2R J7 20, 40 % I5 45 A HE 42 (Resource Description Framework, RDF) | 3t F
XML ##% 2 f Petri, OWL-S 15 5 4, 38 2o fif A i & 5% I5 F0 1 & B8 7 . JF BEAT LR AL Al ik DUE = il Rae )
B AT AR A RV C VAL A R A AR A R L B 2 R A TR A O S AR AR

<owl:Class rdf:ID="Processing Equipment Resources Description'
<{owl:equivalenceClass>
{owl:Class>
<owl:section rdf:parseType="Collection">
<rdfs:label> | TiHEwiRIE ¥ it </rdfs :1abel>
{rdfs:subClass rdf:resource="#ServiceProfile”/>
{rdfs:subClass>
<owl:Restriction>
<owl:onProperty rdf:resource="BasicInfo"/>
<owl:allUaluesFrom rdf:resource="..."/>
{fouwl:Restriction>
<owl:Restriction>
<owl:onProperty rdf:resource="Struclnfo"/>
<owl:allValuesFrom rdf:resource="..."/>
{fouwl:Restriction>
<owl:Restriction>
<owl:onProperty rdf:resource="CapabInfo"/>
{owl:allValuesFrom rdf:resource=""__."7/>
{fouwl:Restriction>
<owl:Restriction>
<owl:onProperty rdf:resource="StatusInfo"/>
<owl:allValuesFrom rdf:resource=""..."F/>
{fouwl:Restriction>
<owl:Restriction>
<owl:onProperty rdf:resource="Commelnfo™/>
<owl:allValuesFrom rdf:resource="..."/>
{fouwl:Restriction>
{frdfs:subClass>
<fowl:section>
{fowl:Class>
<{/owl:equivalenceClass>
{fowl:Class>

B2 HIRIE R ER

Fig.2 Resource semantic description template
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Fig.3 Cloud manufacturing service resource matching process
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