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Functional Design of Manufacturing Quote Services for
Collaboration between Designer and Manufacturer
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The increasing dynamic and distributed nature of a business and manufacturing environment makes it hard to
collaborate between design and manufacturing parties. The seamless collaboration necessitates a manufacturing
quote service (MQS) that delivers manufacturing quotes timely for designer’s requests. After envisioning a
SOA-inherited collaboration framework, the paper details MQS’ functionalities, and syntax and semantics of
collaboration messages (i.e., RFQ and manufacturing quote). The MQS is implemented as a Web Service so as
to be accessible by designers. For each RFQ, the MQS adaptively generates a responding manufacturing quote
by using the DPM library and real-time shop status information. The paper also presents an evolution process
that shows the whole process of RQF generation from given product design data. The proposed framework
enabled partners to exchange engineering data rapidly and adaptively during the dynamic collaboration, and also
increased the benefits of distributed and global production.
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Figure 1. Web service-based framework for design and manufacturing collaboration
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Figure 2. Collaboration Process using Web Service
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2] 993
1D Description ID Description
01 FaceMaking 1 OpenPocketPlane
02 Grooving 3,4 GrooveRect x 2
03 Grooving 56 GrooveRect x 2
04 FormMaching 2 ClosedPocketNolslandPlane
05 HoleMaking 7,8 HoleBlind x 2
06 HoleMaking 9,1 HoleBlind x 2

o) A% vs. SHEY

Figure 3. Exemplary product and its initial process plan(Woo et al., 2007)
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<RFQ>
<Header>
® Sender
Receiver
RFQID
Date
Due Date
Action
® Collaboration Reference

A

ayload>
Operation Data>
® Operation node info
B ProcessLevelGraph
® Manufacturing requirements

Inherited Data>
® Geometric state of input part
®  Part arrival time

<Quote>

<Header>
® Sender
® Receiver
® Quote ID
® Date
® Action

<:> ® Collaboration Reference
<Payload>

<Technical Data>
® Manufacturability
® Expected dimensionalaccuracy
® Expected quality

<Economies Data>
® Machining cost
® Machining time and lead time

Figure 7. Extension to abstract data structures of RFQs and Quote messages(Woo et al., 2007)
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<<xs:complexType>> <<xs:complexType>>
RFQ OperationData
<<wsdl:portType>> head:complex processLevelGraph:complex
ProvideM fgQuote R .
operationalData:complex +— - SimfgRequirement:complex
serializeOperation(RFQ:complex):complex s inheritedData:complex expectedDueDate:complex
augmentA lternativePath(AlternativeProcessLevel Path:complex):complex
calculateMfgQuote(Detailed AlternativePath:complex): complex - - -3

<<xs:complexType>>
Quote

<<wsdl:service>> ProvideMfgQuote <<wsdl:port>>

H head:complex

technicalData:complex

MQS ¢ ProvideMfgQuotelmpl economicsData:complex

{URI:“/ Provi dergQuote”}

Figure 12. An abstract UML class diagram for specifying MQS in WSDL
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<definitions *** namespaces *** >

<l-- Input and Output Message Types: RFQ, Quote, and included types -->

<types>
<complexType name = “RFQ”> <!-- RFQ container -->
<./.c.omplexType>
<complexType name = “Quote”™> <l-- Quote container -->
<./.c.omplexType>

<!-- Other sub-data types in RFQ and Quote, i.e., Header and Payload (operationData, inheritedData, technicalData, and economicsData) -->
<complexType name = “Header”> -+ </complexType>
<complexType name = “OperationData”> -+

</types>

<l-- Messages -->

<message name = “serializeOperationRequest™ <part name = “RFQ” types = “xs:complex”/> </message>
<message name = “serializeOperationResponse”> <part name = “result” ***/> </message>

<messagename = “augmentAlternativePathRequest™ <part name = “AlternativeProcessLevelPath” +++/> </message>
<message name = “augmentAlternativePathResponse”™ <part name = “result” *** /> </message>

<message name = “calculateM fgQuoteRequest”™ <part name = “DetailedAlternativePath” --+/> </message>
<message name = “calculateM fgQuoteResponse™™ <part name = “result” -*+/> </message>

<l-- portType -->
<portType name = “ProvideMfgQuote™>
<operation name = “serializeOperation”™>
<input message = “EMWS:serializeOperationRequest”/>
<output message = “EMWS:serializeOperationResponse”/>
</operation>
<operation name = “augmentAlternativePPath”>
<input message = “EMW S:augmentAlternativePathRequest”/>
<output message = “EMWS:augmentAlternativePathResponse”/>
</operation>
<operation name = “calculateM fgQuote™>
<input message = “EMWS:calculateM fgQuoteRequest”/>
<output message = “EMWS:calculateMfgQuoteResponse™/>
</operation>
</portType>

<!l-- bining -->

<binding name = ProvideMfgQuote type = “EMWS:ProvideMfgQuote™>
<soap:binding transport = “http://schemas.xmlsoap.org/soap/http” style = “rpc” />
<operation name = “serializeOperation”>

<input> <soap:body use = “encoded” encodingStyle = “:*+” /> </input>
<output> <soap:body use = “encoded” encodingStyle = “:*+” /> </output>
</operation>

<l-- other operations -->

<operation name = “augmentAlternativePath”> -+ </operation>

<operation name = “calculateMfgQuote™> -+ </operation>
</binding>

<I-- service -->
<service name = “MQS”>
<port name = “ProvideMfgQuoteImpl binding = “EMWS:ProvideMfgQuote™>
<soap:address location = “http://emfg.inje.ac.kr/emfgwebservice/support”/>
</port>
</service>
</definitions>

Figure 14, Part of WSDL description for advertising an MQS
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<RFQ>
<Header>
®  Sender: Designer001
® Receiver: Manufacturer C
® RFQID: 21234XX1234
® Due Date: 2007-11-16
®  Signature: SSL-128bit
® Action: RFQ_Reader
® (Col Ref: CPA_ D M General
<Payload>

<Operation Data>
® Operation Node info.

® Manufacturing requirements
B Dimensional Tol. = 0.05 mm
|

<Inherited Data>
® Input part state = null
® Part arrival time = null

<Technical Data>
® Expected dimensional accuracy.

<Quote>
<Header>

® Sender : Manufacturer C
® Receiver : Designer001
® Quote ID : Ref 21234XX1234
® Date:2007-11-15
®  Signature: SSL-128bit
®  Action: QuoteManager

® Col Ref: CPA_ D M General

<Payload>

& © +/-0.01 mm
<—
® Expectéd quality
B Parallelism = 0.15 mm

B Flatness = 0.02 mm
]

<Economics Data>
® Machining cost =20 USD
® Lead time = 3 Days

Figure 15. A sample RFQ and its replying quote
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POST /InStock HTTP/1.1
Host: emfg.inje.ac.kr

B
X
ol
L
ik
3
X
Ft

Content-Type: application/soap+xml; charset = utf-8

Content-Length: nnn

<?xml version = “1.0”?>

<sopa:Envelop xmlns:soap = “http://www.w3.0rg/2003/05/soap-envelop”
Soap:encodingStyle = “http://www.w3.0rg/2001/12/soap-encoding”>
<soap:Header> <!-- SOAP Header Information --> </soap:Header>

<soap:Body >

<dmc:RFQ xmlns:dme = “http://emfg.inje.ac.kr/dme”>

<dmc:Header>

<dmc:Sender>Designer001</dmc:Sender>

<dmc:Receiver>Manufacturer C</dme:Receiver>
<dmc:RFQ_ID>21234XX1234</dmc:RFQ_ID>
<dmc:Date>2007-11-12</dmc:Date>
<dmc:DueDateForQuote>2007-11-16</dmc:DueDateForQuote>
<dmc:Action>RFQ_Reader</dmc:Action>

<dmc:CollaborationReference>CPA_D M_General</dmc:CollaborationReference>

</dmc:Header>

<dmc:Payload>
<dmc:OperationData>
<dmc:OperationNodelnfo>

<dmc:ONode>http://emfg.inje.ac.kr/dmc/ProcessPlan#G2</dmc:ONode>
<dmc:PLG>http://.../dmc/ProcessPlanPLG#G2PLG</dmc:PLG>

</dme:OperationNodeInfo>

<dme:ManufacturingRequirement>
<dmc DesiredTolerance unit = “mm”>0.05</dmc:DesiredTolerance>

</dmc ManufacturingRequirement>

</dme:OperationData>
<dmc:DynamicData>

<dmc:GeomtricStateOfInputPart>null</dmc:GeomtricStateOfInputPart>
<dmc:PartArriveTime>null</dmc:PartArriveTime>

</dme¢:DynamicData>
</dmc:Payload>

</dmc:RFQ>
<soap:Body>

Figure 17. A sample RFQ instance document with SOAP binding
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ebXML : http://www.ebxml.org.

ebXML registry : http://www.oasis-open.org/committees/regrep.

UDDI registry: http://www.uddi.org.

Web service : http://www.w3.0rg/2002/ws.

RDF : http://www.w3.org/RDF.

OWL : http://www.w3.0rg/2004/OWL.

WSDL : http://www.w3.org/TR/wsdl.
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