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


 design of design (MLn)→  design → artifact
                 
     MLi, i=0,1,2,…,n    
designofdesigns
   MLn      





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 objects




 The categories


   
          H
             

 
               
      DPR        
DPR
        DPR      


            H  
             


  
      
   



 
PR

PR=(D, P)                                                                                                     

DPD

• providing relation  prelationPR2PR1PR2 →p PR1
• relation of determination drelation   PR2     D∈PR1 P∈PR1

PR2 →d PR1
• λrelationPR1 PR2
norder
n=  PR1 DP
"search for D"SD"search for P"SP

SD →d  PR1 ←d
 SP                                                                                                               

PR1coreSDSPtail
first order structuren=1n=1 second order 
structures       

uncertaintyULUL
• UL=0physicalDP
• UL=1logicalDP


• virtualUL=2DP
• UL=3    conditional  PRC   D P 


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    PRC      UL  
   determination  
  PRC     virtual     
UL=3→UL=2        logical    
UL=2→UL=1PRCsuer
treeSS



 

     
       
         DPR   



DPR
    existent      inexistent


 
 
H
          

              
      C      
        C       
CH

  H
             P


             


 

• CP
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• 
• 
        object's categories     
         design's categories  

ML1, ML2,…, MLn. 
  diachronic dh    St       
MLisynchronousshstructure 
SmMLiMLiapproximation 
model  AM=(St, Sm) 
qAM=(St, Sm*)Sm*
      MLi  MLi MLi+1
i=1,2,…, n1, embedding relation 
      
design goalsPrototype Market version Manufacturing version Artifact


 


design subgoal
      system      q  
quasidesignqdesignq


   

quasihierarchy
q
dh



q
design progress conceptDPC
DPC  evolution of individual
operation environment  
OE


OE

inputdisturbanceprocessora
b
 requirements Rq   
            constraints Cs  
operation conditionsCn
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
bOEP
  H  
bdhOE
&cubec

                     a)                                             b)                                                         c) 


        track      
   & X0Y0Z0      XmaxYmaxZmax  

• (X(Z)(Y(Z)))Y
• (X(Y)(Z))Z
• (X)(Y)(Z)&Y
• (X)(Z)(Y(Z))
• (X)(Z)((Y)(Z))
& 

OE          



OE
DPR      dh       P
dh
  &     q     dh
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  Sm*∈qAM   qAM      AMP 
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 dh
              
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              
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aMLiAMPapproximate model
       P 
  S       Si i=0,1,2,…   S 
       OPi       

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


Sm*∈qAMAMOE
•  OE           


• MLi     OE        

c
•       b  ∪∪   

c
               
OE
XmaxY maxZ max




 

              
DPR





DPRDPR

      DPR  metaDPR mDPR   DPR  
mDPR

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 

Design process model

             


DPR
            DPR
H
Dependence on a  product.DPR
      DPR
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       


           
mDPRP
        C    mDPR  

DPCDPR
DPR

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 


 C


            
           
C


            metaDPR
DPR
mDPRmDPRDPR

 mDPR       DPR     
            DPR 
mDPR
DPRmDPR

 
  mDPR design process designmDPR  DPR 
design implementationDPR

DPR
DPR DPCDPR    
 
DPR               
DPR
• 
• 
• P

DPRMLML DPR
D ML DPR

D ML DPR
D



ML DPR
D qAM=(St, Sm*)Sm*∈qAM

AMDPR
SPRPOESPROESm&
 DPRdh

DPRML DPR

D    ML DPR
D      

   DPRML DPR
D  

ML DPR
D 

ML DPR
D  DKMS

DesignKnowledge Management System
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

 
PRCDP 
SDDSPPPRC

SD → PRC ← SP

 
PRC
IPP∈PRC
P∈PRCproblemschemePrB

PrB=<<SD, SP> < PRC>>
                                       IP

PRC    PRL logical      
problem solutionD,P∈PRL

 
 <SD, SP>

  answer to the problem PRLproblem realization 

soluble

           second kind    
first kind

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CP DP

A mDPR=(D, P)D
D∈qDPRML DPR

D 

 

               

              
  


            


               




 esuiciency

       
           


 Adequacy            
CPDP
             


 Consistency             


 Pindependency         


 Purposiveness              
            


 


• CPT


 


•   CPDP            
              
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           
  DPR  metaDPR     
CPDP
          
          
               


• 
           

              


•           



• DPRDPRmetaDPR
     DPR metaDPR  
metaDPRDPRmetaDPR
   
    DPR        

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               
             
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             

   design platform       
qAM AM    Sm*∈qAM 

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DPR 
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           
        DM 
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
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