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Research on Modeling of Machine Tool Equipment Based on Cloud

Manufacturing Network Platform
HU Jian, TANG Dunbing
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: With machine tool equipment as the investigation object, research is conducted on the problems of maultifarous

information of equipment resource properties and difficulty in platform access in the process of virtualized access and service—based

packaging of equipment resources on the cloud manufacturing network platform. Based on the idea of ontology modeling, Protégé is
applied to construct the machine tool equipment resource ontology model, abtaining OWL ontology knowledge document. XML editor
is used to construct ontology XML description template, by which machine tool equipment is instantiated, machine tool equipment

resource database is established, and the effectiveness of the machine tool equipment formal description model in the cloud

manufacturing network service management platform is verified.
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Paras, Process Perform, Tech Perform, Perform Evaluation| ,
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<rdf:Description>

<rdf:type rdf:resource="htt ‘www. W3 . 0 2002/07/owlffAllDisjointClasseg” />
<owl:members rdf:parseType="Collection">

<rdf:-Description rdf ="http://www. semanticweb .o surface/ontologic

<rdf:Description rdf:asbout="h

ttp://www. semanticweb.org/surface/ontologis

<rdf:Description rdf:sbout="http://www.semanticweb. org/surface/ontologis
<rdf:Description rdf:ebout="http://wew. semanticweb. org/surface/ontologis
<rdf:Dascription rdf:about="http://www semanticweb org/surface/ontoloqit
</owl:members>
</rdf:Description>
<rdf:Description>
<rdf:type rdf:resocurce="http:/fwww w3 org/2002/07/owl§A11DisjointClasseas"/>
<owl:members rdf:parssType="Collection">
<rdf:Description rdf:sbout="http://www.semanticweb. org/surface/ontologis
<rdf:-Description rdf:sbout="http://wuw semanticweb. org/surface/ontologic
<rdf:Dascription rdf:about="http://www semanticweb org/surface/ontoloqit
</owl:members>
</rdf:Description>
<rdf:Description>
<rdf:type rdf:resocurce="http:/fwww w3 org/2002/07/owl§A11DisjointClasseas"/>
<owl:members rdf:parssType="Collection">
-/ /www. semanticweb  org/surface/ontologis
ttp://waw_semanticweh org/surface/ontologic
- //www_semanticweb org/surface/ontoloqic

://www_ semanticweb . org/surface/ontologis
<rdf:Description rdf:ebout="http://wew.semanticweb. org/surface/ontologis
<rdf:-Description rdf:zbout="http://www semanticweh org/surface/ontologic
<rdf:Dascription rdf:sbout="http://www semanticweb. org/surface/ontoloqit
<rdf:Description rdf:sbout="http://www. semanticweb. org/surface/ontologis

</owl:members>

</rdf:Description>

<rdf:Description>

<rdf:type rdf:rescurce="http:/fwww. w3 org/2002/07/owl#Al1DisjointClasseas"/>
<owl:members rdf:parseType="Collection">

<rdf:Deseription rdf:about="http://www semanticweb orq/surface/ontologic
<rdf:Description rdf:about="http://www semanticweb org/surface/ontoloqit
<rdf:Description rdf:sbout="http://www.semanticweb.org/surface/ontologis

</owl imembers>
</rdf:Description>
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[e2:ml version="1.0" encoding="UTF-8"7>
<DeviceResource umlns:xsi="http://www. w3 .orq/2001/MMLSchena-inatance”
x3i:noNamespacelocation="File:/C: /User/surface/Desktop/2">
<BasicInfor
<Name> TS SAEHL AR </ Hame>
<ID>P1000</ID>
<Type>ZRBK</Type>
<Manufacturer>FANUC</Manufacturer>
<Location>Bd B </Location>
<Contact>18851871365</Contact>
<Instruction>http://wew baidu.com</Instruction»
</BasicInfo>

<EquipmentParas>
<Eize>300*100*100cm</Size>
<Weight>280kg</Weight>
<Maxload>208kg</Maxload>
<SpindleSpeed>2800r/s</SpindleSpead>
<RatePower>28kw</RatePower>
</EquipmentParas>

<ProcessPerform>
<MachinAccuracy>78%</MachinAccuracy>
<Positiondccuracy>lmm</Positionhoouracy>
<RePositionAecuracy>0.0imm</RePositionhcouraey>
<Transhecuracy>38</Transhccuracy>
<ProMaterial4G& &/ k& L/ ProMaterial>

</ProcessPerform>

<TechnicalPerform>
<OperateSystem>FANUC</OperateSystem>
<Operationmode> B+ B Bi</0Operationmode>
<CommnicationMode>Ethernet\RS-232\profinet</Commnicationtoder
</TechnicalPerform>
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varchar(40)
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device_type WAl X

T

manufacturer varchar(40) b= HrETTR J
communi_mode varchar(40) V= iR o
state varchar(40) i WA RS I
proprecision int w TR J
3 W =
prorms double w® FE RIS Jo
prolength double f AL T AR Jc
prowidth double i AN T 5 ¥
proheight double i AL y
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@NoArgsConstructor
@Service (“zesourceServiceInpl”) public class Resource {
public class {
private int id;
ol — private String naxe;
o private String dewiceType;
@verride private String manufacturing;
public List<Resource: > st () { return private String spindleSpeed;
. 3 private double proPrecision;
i s llestara x privats Siing prollatenial;

* private String communicationMode;
@Override private double rsTime;

public List<Resource’ queryResourceByDevicelIype(String devicelype) { private double rsCost;
return

}

private double rsQuality;
private double prolength;
@verride private double proWidth;
public List Resource) queryResourceBydrder (String process, String na private double proHeight;
return resourceMapper. queryResourceByOrder (process, naterial)

/%598 ES

private double proRms;

HUARRE 6 SCBL

K7 MRS SRS i e

- 02 .

T

T manatacoaring [pin.
1ABEISHR ER FANUC 2000

2 EEmEE w ougon 500
IESERMT T EL  Mmon 3000 74 s
fanER  =x e 1000 7/Hms me
o mEnEL  wE stevens ss00 R <
o mEnE =% ougon 3000 swee
| iefsmtuRs  mmex  wwon 4000 e
16 mEtme ougon 000 7/
l6sEiURS IS4 reor 00 sHes
s mEnEe  wE rzxmon ss00 TEee
EIRRR A LA A R SR A

Pl 8 LK BEIRTEMS A A R

4 HiE

-

ARSCHE AT T — TS T ZH A HILIR B A T
JEAMARBERL, Gl X HUR B 2 4 i VA5 B AT 43
e AR T AT B LI ) IR e i W DB A R, 52
LT Wy B 3 B RN M LAk =2 I 1 3 T U = ) ) S
AR T IR S 3G AT 55 5 5K 5 AL I T8 4 iRS i DL
B B 19 K FUA IR 55 A 2 2 )36 B AR 7 ) 36 40k A
J R FH IO 6 R AZ A ) R 2 — | A AL R B A A A A
TR T 2 i 1 BB K R fie e i 56 3 BB 18
MySQL % F S ) AL PR 2 4 ¢ I5UHE A Ak 468 280 3o 47 1
P e et AR A XML 8 SR ASE AR RS AL AR 152 2 58 1 5 4]
b, SEBURBE 78 B IR 0 R AALAFA , by 2 1 3 0 46 i 55
R R T R LA 3 B v, D e X AL
PRI B0 2 il i R 28 R 55 65, 76 B e B T ALK B3
IR ARG — B R IE 1 A SO A RO HLIR B &
B AL AL A R VE R R
5%

0] B AL S BRI S5 2% VA e LA 5 1L ).
AER B T2 4R (F SRR ,2013,41(3) 117

[2] XU X. From cloud computing to cloud manufacturing[ J]. Robotics
and Computer—Integrated Manufacturing,2012,28( 1) :75-86.

[3] AGEYEV D, BONDARENKO O, RADIVILOVA T, et al.
Classification of existing virtualization methods used in
telecommunication networks [ C]//2018 TIEEE 9th International
Conference on Dependable Systems, Services and Technologies.
Kyiv, UKraine; IEEE,2018.83-86.

[4] LU Y Q, XU X. Resource virtualization: a core technology for
developing cyber — physical production systems [ J]. Journal of
Manufacturing Systems, 2018 ,47:128-140.

(5] BRFIE, T2, Be—W. BB T B e 25 i) o IR 55F
AR T]. PG 5 A ik ,2021,50(4) :128-131.

KB 2021 -11-12



