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Abstract　In order to fulfill the p roduct concurrent design requirements of discrete manufacturing enterp rises , this paper puts forth

for the firs t time a Collaborative Product Commerce (CPC) oriented X2D (X to Design) theory , which can take Collaboration , Com2
merce and Concurrence (3C) into realization during the p roduct design stage . At the same time , this research adopts VPN (Virtual

Private Network) technique to ensure the security of p roduct data and information during t ransportation. By building CPC2oriented

and VPN2based f ramework of X2D p roduct concurrent design system , the paper explores a way for discrete enterp rises adapting to the

drastically competitive market and performing their p roduct innovation.
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1　Introduction
　Generally speaking , p roduct concur rent desi gn is lo2

calized wit hin ente rp rises . Wit h t he incessant devel2
op ment of Inte rnet and web2based application tech2
niques , however , it is ur gently needed to cope wit h

t he p roblems of p roduct concur rent and collaborative

design in discrete manufacturin g ente rp rises . At t he

same time , t raditional p roduct develop ment and p rod2
uct life cycle management mode can not satisf y cus2
tomized requests accompanying t he increasingly com2
petition of global market place . Furt he rmore , t he de2
mands of corporation part ne rs , markets and customers

can not be manifes ted in p roduct timely and effective2
ly . For t hese reasons , modern ente rp rises (especially

discrete manufacturin g ente rp rises ) need urgently a

new met hod of p roduct develop ment and p roduct life

cycle management to bind toget he r bot h t he inne r and

t he oute r of ente rp rises to make f ull use of all re2
sources. The emer gence of Collaborative Product

Commerce ( CPC) t heory p rovides a basic idea and

f ramework to resolve t he p roblems .

　In t his pape r , t he aut hors expand t he concur rent

enginee ring application scope and integrate t he isolat2
ed knowledge into p roduct design p rocess by p ut ting

fort h a CPC2oriented X2D ( X to Design ) concur rent

design t heory. The met hod p rominently combines t he

Collaborative ,Commercial and Concur rent characte ris 2
tics ( namely 3C) of concur rent desi gn , and p rovides

an integrated platform for p roduct resources in orde r

to effectively bring toget he r t he customers and remote

designe rs during t he p roduct develop ment s tage . At

las t , t his research adop ts Virtual Private Network

(VPN) technique to ensure t he securit y of p roduct da2
ta and information durin g t ransportation , and con2
s t ructs a CPC2oriented and VPN2based X2D concur rent

design f ramework.

2　Functional Scope and Flexibil ity

　The ope ration cate gory and f unctional scope of con2
cur rent enginee ring is commonly localized wit hin a

company or ente rp rise . Wit h t he incessant develop2
ment of Inte rnet , web2based application techni que and

p roduct collaborative commerce , however , t he desi gn

of p roduct is gradually described as an inte ractive p ro2
cess between companies . Thus , it is essential to ex2
pand t he application scope of t he gene ral concur rent

enginee ring in orde r to satisf y t he demands of discrete

manufactures , and concur rent and collaborative devel2
op ments of remote manufactured p roduct . Fig. 1 indi2
cates t he comparison of f unctional scope and flexibilit y
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of various manufacturin g p hilosop hies .

　Fig. 1 explicitly reflects t he develop ment of manu2
facturing concep tions , and shows t he adjus t ment of

f unctional scope of concur rent en ginee ring. By cir2
cumscribing t he concur rent en ginee ring wit hin ente r2
p rises , t he collaborative p roduct commerce is f unda2
mentally hinde red , which fart he r misfit for t he re 2
quirement of web2based collaborative desi gn.

Fig. 1　Comparison of functional scope and flexibility

　Therefore , it is inevitable for coope ration between

companies and remote discrete ente rp rises of p roduct

develop ments to develop CPC2oriented p roduct concur2
rent design t heory.

3　System Frame work

　Wit h t he help of CPC , ente rp rises hope to resolve

t he following two p roblems . One is to make t he collab2
orative work and share of information more conve 2
niently among remote p roduct designe rs and expe rts ;

t he ot he r is to inte grate t he customers’knowledge in2
to t he p rocess of p roduct design and develop ment .

Product designe rs can inte ract directl y wit h t he ente r2
p rises on p roduct design , and define p roduct specifica2
tions and ot he r related data . Customers and expe rts

can define p roduct specifications and crite rion b y

p roposing requirements and advises t hrou gh knowl2
edge p roduce r . B y CPC2oriented enable r and tech2
nique , t he designations of customers can be t rans 2
fe r red into re quired files or drawin g resources in orde r

to satisf y t he customers’particular demands for p rod2
uct manufacturing. CPC sof tware and se rvice pe rmit

more ente rp rises and customers in collaboration to

participate in t he p rocess of p roduct design in real

time .

X2D is a CPC2oriented platform for p roduct concur2

rent and collaborative develop ment , among which , X

indicates any organizations and use rs who take part in

p roduct design and develop ment , for ins tance , cus2
tomers , expe rts and remote desi gne rs , et a l . This

platform p rovides a kind of loosel y coupled integration

of data and applications , depending on network tech2
niques , encr yp tion techniques , Web and dis t ributed

object techniques (for example , CORBA) . The s ystem

f ramework is shown in Fi g. 2 .

Fig. 2　CPC2oriented X2D concurrent design

　The p rominent benefits of usin g X2D concur rent de2
sign lie in t hat it allows t he ente rp rise’s decision2mak2
e rs , who have expe riences , knowledge and swif t

t houghtf ulness , to cent ralize on p roduct’s life cycle

management . It also helps t hem to adop t app rop riate

met hods and tools to compete in t he area of p roducts’
creativit y and customers’satisfactions . It p rovides

web2based tools for discrete manufactures to reduce

required time f rom desi gning to manufacturin g real

p roduct .

　The CPC2oriented X2D concur rent desi gn platform

has t he following characte ris tics : ① Related pe rsons

can participate in p roduct design anywhere and any2
time , t hat is to sa y , it has real2time at t ributes ; ② It

can satisf y individual re quirement of participators in

p roduct design p rocess ; ③Its p rimary task is p roduct

design and develop ment ; ④It is based on mature net2
work communication , securit y techniques and man2
agement s ystem ; ⑤It can make concur rent and re2
mote collaborative p roduct design into realit y. The ul2
timate p urpose of X2D is to achieve t he commercial
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objectives of design anywhere and manufacturin g any2
where , which makes it possible for collaboration a2
mong ente rp rises and inte gration of customers ’
knowledge .

4　Support of CPC to X2D

　The basic f ramework of CPC is shown in Fi g. 3 . It is

eas y to draw a conclusion f rom Fi g. 3 t hat CPC is actu2
ally a web2based resolution , which accomplish all ac2
tivities in p roduct’s life cycle , by collaborating manu2
factures , supplie rs , coope ration part ne rs and cus2
tomers t hrough Inte rnet . Wit h CPC , ente rp rises can

execute collaborative , concur rent work mode bot h in 2
te rnally and exte rnall y to make most p rofits .

Fig. 3　Basic f ramework of CPC

4. 1　Product development strategy
　Compared wit h ot he r concep ts of p roduct develop2

ment , CPC especially emp hasizes t he roles of cus2
tomers in p roduct design. The creative solution is t hat

customers can take part in p roduct design directly dur2
ing t he research on desi gn met hod and tools of p roduct

life cycle . Wit h t he help of comp ute r networks , cus2
tomers can make suggestions on t he elementar y p rod2
uct design before t he y are finalized.

　Product is t he cohesion and solidification of knowl2
edge in nature . The p rocess of p roduct develop ment

and imp rovement is an innovative p rocess to inhe rit

t he known knowledge and to accep t t he new knowl2
edge , which comes f rom ente rp rises , coope ration

part ne rs , markets and customers , etc . In CPC2orient2
ed environment , t he efficient combination of new2
s tyle and dis t ributed web2based collaborative work

mode wit h Inte rnet techni ques brings a revolution to

p roduct design. Because CPC can inte grate cor rectly

t he customers’knowledge in p roduct develop ment , it

f ulfills t he p roduct innovation for satisf ying cus2

tomers , and exhibits t he desi gn capabilit y of t he en2
te rp rise .

4. 2　The importance of collaborative work
　It is gene rally conside red t hat modern Comp ute r

Supported Collaborative Work ( CSCW ) is t he main

work mode in t his centur y to support a group of use rs

taking part in one desi gn task , and to p rovide inte r2
face for t hem to share t he workin g environment by

const ructing a comp ute r s ystem. At p resent , CSCW is

one of t he important techniques for CPC.

　CSCW environment can chan ge t he manner of infor2
mation flow among remote designe rs , diminish or re2
duce t he obstacles brou ght by time and space . For

t hese benefits , ente rp rises can use it to save time and

ene rgy of worke rs , imp rove work qualities and effi2
ciencies , and take f ull advanta ges of concur rent desi gn

and manufacturin g. Furt he rmore , it can take t he

p roduct collaborative work in diffe rent de part ments ,

diffe rent areas and diffe rent time zones into possibili2
ty , which can obviousl y shorten p roduct design and

manufacturing time .

5　The Security Proved by VPN

　Encryp tion , securit y and ce rtification techni ques

are t he important tods and components to ensure CPC

f unctions effectivel y in ente rp rises . In t his pape r , we

adop t VPN technique . The CPC2oriented and VPN2
based X2D p roduct concur rent desi gn s ystem f rame2
work is shown in Fi g. 4 .

　We have t he followin g four reasons for usin g VPN.

The fi rs t is t he securit y. VPN enables t he Point2Point

Protocol ( PPP) safe for ente rp rises to guarantee t he

reliabilit y , securit y and facticit y of data when t he y are

accessed and t ransfe r red amon g diffe rent int ranets .

The second is t he non2localization . This concur rent

design f ramework breaks t hrou gh t he t raditional man2
ufacturing mode , reaches ove r t he inconvenience of

diffe rent areas , diffe rent depart ments and diffe rent

time zones , and establishes an information2share envi2
ronment wit h uniform and f riendl y inte rface , which

can take f ull advanta ges of concur rent desi gn and man2
ufacturing in diffe rent int ranets at a remote dis tance .

The t hird is t he real2time alte rnation . Wit h VPN as

t he p hysical supports , t he network can be established

when necessar y. This ensures t he reasonable utiliza2
tion of network resources , and brin gs ext remely t he

potential of network communication into action . The
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las t one is t he expandabilit y. The web2based dis t ribut2
ed inte ractive s ystem supports t he f unctional of vari2
ous share se rvices of remote concur rent desi gn and

manufacturing , so it can make multi2int ranets work

toget he r collaborativel y.

Fig. 4 　CPC2oriented and VPN2based X2D system

f ramework

6　Application and Conclusions

6. 1　Application
　An airline company is faced wit h se rious challen ge

to accomplish t he design and manufacturin g of an ad2
vanced re gional jet . One is t he long dis tance between

diffe rent participant depart ments of t he company. The

ot he r is t he lack of mana gement and cont rol to p roduct

information. The t hird is t he inconvenience of sharin g

information among participants . The ope ration mode

of t he company is shown as Fig 5 .

　In orde r to solve t hese p roblems , t he company de2
cides to take CPC2oriented X2D concur rent desi gn

met hod. Wit h its help , t he company win t he following

results : ①managing t he whole p rocedure effectivel y

f rom market place , design and manufacturing to cus2
tomer support . Ensuring t he mate rial , f unds and in2
formation flow smoot hl y in t he p roject ; ②Manufactur2
e rs , supplie rs , cus tomers and directors can participate

anywhere and anytime ; ③shorten 30 pe rcent develop2
ment pe riods , cut down 60 percent mis takes , reduce

20 pe rcent manufacturin g cost , imp rove company

credit and customer satisfaction .

Fig. 5　The operation mode of the company

6. 2　Conclusions
　Nowadays , p roduct concur rent desi gn , remote de2

sign , effective mana gement of data and collaborative

work are not only t he objectives t hat ente rp rises p ur2
suit and t he efficient measures to adap t to t he change2
able competitive market , but also a ke y for t hem to

ove rtake t he inte rnational advanced manufacturin g

techniques .

　This article p rovides a CPC2oriented X2D concur2
rent design t heory , which inte grates customers’re2
quirements and expe rts’advises , by using modern

p roduct develop ment and management techniques of

CPC , and analyzing concur rent enginee ring flexibilit y

and f unctional scope . Finally , in orde r to guarantee

t he securit y of data , t his pape r const ructs a CPC2ori2
ented and VPN2based X2D p roduct concur rent desi gn

system f ramework , which explores a way for discrete

ente rp rises to adap t to t he dras ticall y competitive mar2
ket and pe rform t heir p roducts innovation.

References
1 　Wang J inqing , Xie Qiang. A new st rategy for p roduct life

management2collaborative p roduct commerce J . App li2
ca t ion Resea rch of Comp uters , 2001 , 10 (3) : 34 - 36 (in

Chinese) .

2 　Gao Liang , Shao Xinyu. Collaborative p roduct commerce

J . Chi n a Mecha nical Engi neer i ng , 2001 , 12 (4) : 168

- 172 (in Chinese) .

3 　Meng Mingchen , Han Xiangli . Concurrent Design M .

Mechanical Indust ry Publishing House , Beijing , 1999 : 12

- 13 (in Chinese) .

4 　Liu Yan , Chen Hong. The architecture and the implemen2
tation of virtual p rivate network J . Comp uter Engi2
neer , 1999 ,25 (10) : 57 - 59 (in Chinese) .

5 　J ones K. Beyond supply : Collaboration and CPC J .

Ma n uf act u r i ng Sys tems , 2000 , 18 (6) : 32 .

( Execut ive edi tor WANG Hai2J i a ng)

38Vol . 7　No. 1　Mar . 2003 L IU L . L . et al . : 　Research on Concurrent Design of Collaborative . . . 　　

Here scientific papers on Computer Integrated Manufacturing System(CIMS) and other fields!for you FREELY! 

1.http://www.cimspaper.com  
2.http://xcchen.yeah.net  

3.http://cimspaper.icpcn.com 
4.http://cimspaper.51.net

CIMS Papers' World  


