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






               
             

                
                


            


   

  
              
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

                 




             


           

 

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Solution  C
(Knowledge of ProductsSolution  B

(Knowledge of Products

What are possible
solutions?

Internet/e-Market
Product catalogue

Technical Problem/Tasks
(Knowledge of Applications)

Product builder/ Set-
Up System

e. g. transfer one
bottle for packaging

Solution  A
(Knowledge of Products

Different solutions in 
different companies

Barriers, e. g. different 
taxonomies, wording etc. 

Mr. Design

PDM-System/ Database
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

 
              

               

              


 



              
              
 


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

               


 




             
  



                
   
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
             
          
        
             
        





             
           



Requirements Level

Funktional Level

Embodiment or 
Detail Level

Conceptual Level

Databases with
collections of

physical effects

General Design 
Catalogues

(principle solutions)

Databases with
products from

enterprises and e-
Market-Platforms

GoldfireInnovator
[http://www.invention-machine.com/]

CREAX function database
[http://www.creax.com/]

GINA-NET 
[http://user.gina-net.de/main/]

General Catalogues [14]

Diverse Product Catalogues
[websites from different companies]

Electronic Market Platforms
[http://www.vdma-e-market.com, 

www.xpertgate.de]

Special Catalogues [15]




 

                 
      

           
                


 
               



                 



8-150



8-151ICED'09



 

 


       


                  


system border state operation
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the bottle
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the tray
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to move
the bottle

to package
the bottle
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Legend:





 
              
            


  








 
               


Generate

Eliminate

Conserve

Change

Initial State Z1 Target State Z2
Action

Object with Z1 Object with Z2

Object
Property E1i

Object
Property E2i



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





Attributes

O
p
e
r
a
t
i
o
n
s

Operation
Detect +
Extract x -
Fix o o - - +?
Fold a a a
Go x ? ?

Handle a x a a ? ?
Grip o o +
Move a a a a
Package x +
Power x x x x +
Push x x x x x x +

Recognize +
Settle x +

Transfer a x a a
Unpack -

? ??

Actions
+ Generate

- Eliminate

o Conserve

x Change

? Feasible

a
Allactions
possible


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

 

 

  

                
       
                
   
             

            


    
               



             


 





Iterative 
building and 
extension of 
the ontology

Ontology (realized
with Protégé as a 
owl-file (owl-DL))

Function Carrier Object Operation

Packaging machine Bottle package

Packaging machine Tray package

Packaging machine Flask package
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            










    
     



            
           
              
              
            


industrial sector

property

function owner

object
operation

function

uses executes

performs
works on

owns

e.g. NACE
[http://ec.europa.eu/e
urostat/ramon/]

Text annotation:
 e.g. internet

sources
 e.g. handbook, 

textbooks

e.g. product descriptions, data
sheets (form enterprise sources)

operation goal

has a
e.g. norms, 
textbooks
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




                



               
          




              
              

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

 

     
             




            
            

 


 


              


           




operation goals
(object attribute + operation)

functions company A

handle bottles

functions – set in relevance to each other by their goal

general goal: change position

object attribute

position

…

handle bottles
transfer flasks

Organizing Principle 1

functions company B

transfer flasks

Organizing Principle 2

operation

change

…functions placed
by reasoning 



 
              
            






            



            
     
       
   


              
          
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



 
              

    

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

 



          
               
             
         
       

            
            
           

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




                


              

       
             



 


 


 





 



 


 


 


 


 




 



 


 


 
 





 


 


8-157



8-158 ICED'09



 

 





 




 



 


 
 


 
 


 
































8-158


