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Preconditions: Definition of data elements to
be exported including syntax and semantics

Preconditions: Knowledge of received data
elements including syntax and semantics
and knowledge about dependencies to
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be exported including syntax and semantics and knowledge about dependencies to
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father

mother
child

wifewith 
properties
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Age: 33
Gender: male
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Development of roleDevelopment of role 
class libraries for 
application case

Development of Development ofDevelopment of 
interface class 
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application case
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Role classes are
D fi iti f th b t t ti f i f ti bj to Definition of the abstract semantics of information objects 
exchanged within an project.

o Seen as a 
• Requirement to an exporter to provide specified information 

(attributes and interfaces) and
• Assurance to an importer to receive specified information 

( b d f )(attributes and interfaces).
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1. Identify necessary 
conceptsconcepts 
o What are the objects 

relevant in the modeled 
system?system?

o What are the concepts 
addressed within the 
i l d t linvolved tools

2. Create relevant role 
classesclasses
o Set up the role
o Derive role from relevant 

l f hi h b iroles of higher abstraction 
level

o Add attributes
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Definition of genericg
role classes

Definition of 
specialized role 

classesclasses

Definition of 
appropriate 
attributes

Definition of 
appropriate 
attributes
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Interface classes
A b t t t f th l ti b t bj to Are abstract concepts for the relation between objects
• Within an project
• To external data

o Describe contact points for relations (describe only the one 
side of the relation)

o Can specify properties of the contact pointo Can specify properties of the contact point 
• Like direction or type
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1. Identify necessary 
conceptsconcepts 
o What are the interfaces 

between objects an to 
external data relevant in theexternal data relevant in the 
modeled system?

o What are the concepts 
dd d ithi thaddressed within the 

involved tools
2. Create relevant interface 

classes
o Set up the interface class

D i i f l fo Derive interface class from 
relevant interface class of 
higher abstraction level

f l l bf l l b

o Add attributes
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Definition of generic
interface classesinterface classes

Definition of 
i li dspecialized

interface classes
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Add interfaces to
role classes

Add interfaces to
role classes
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System unit classes
D ib t t f bj t d i th i io Describe concrete types of objects reused in the engineering 
of production systems
• Like married humans or cities

o Specify the necessary properties (attributes) and relations 
(interfaces) of the objects to be modeled

o Specify roles (possibly more than one) they “implement”p y (p y ) y p
o Specify their internal structure

l l bl l b
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1. Identify necessary reusable objects 
Wh t th t f bj t l to What are the types of objects relevant 
in the modeled system?

o What are the hierarchical structures of 
h bj ?these objects?

2. Create relevant system unit classes
o Set up the system unit classo Set up the system unit class
o Derive system unit class from relevant 

system unit class of higher abstraction
o Add relevant attributes
o Add relevant interfaces
o Integrate relevant substructureso Integrate relevant substructures
o If relevant add geometry / kinematics 

model
f

l l bl l b

o If relevant add behavior model
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Give system unitGive system unit 
class a relevant role

Derive system unit 
l f hi hclass from higher 

abstraction levels
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Add attributes

Add attributes

Add interfaces
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Integrate 
substructuresubstructure
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Instance Hierarchy
I th t d l th d t t b h d ( h lo Is the area to model the data to be exchanged (whole 
production system with all elements)

o Consists of a hierarchy of internal elements with interfaces 
d iband attributes

o Can be modeled without using created libraries
For reasons of semantical clearness that should be avoidedFor reasons of semantical clearness that should be avoided 

Before starting the modeling of the instance 
hierarchy, the three libraries shall be free of faults to 

li d d i i iprevent complicated and time-consuming corrections
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1. Select reusable objects from system unit class library
o What are the objects relevant in the modeled system?o j y
o Which class do they belong to
o What are the hierarchical structures of the objects of the 

modeled system?modeled system?
2. Create relevant hierarchy of internal elements

o Set up the internal element by eithero Set up the internal element by either
• Instantiate relevant system unit class
• Create new internal element
C l dd l ibo Complete / add relevant attributes

o Complete / add relevant interfaces
o Complete / add relevant substructureso Complete / add relevant substructures
o If relevant add geometry / kinematics model
o If relevant add behavior model

h hh h

o Add necessary links

apl. Prof. Dr.- Ing. habil. A. Lüder

Instance hierarchyInstance hierarchy
21



Create IE in 
IH

Complete / add 
relevant attributes

Each attributeEach attribute 
shall have a value

l / ddComplete / add 
relevant interfaces

Complete inter-
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Add necessary 
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Playing with alternatives: 
Example IEEEExample IEEE

Grouping by 
interfaces

Grouping by 
Mirrors

…
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