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= Role classes are

o 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
(attributes and interfaces).

Role class libraries
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1. ldentify necessary

concepts

o What are the objects
relevant in the modeled

system?

o What are the concepts
addressed within the

Involved tools

2. Create relevant role

classes
o Set up the role

o Derive role from relevant
roles of higher abstraction

level
Add attributes
o Add interfaces

v ﬁ AutomationMLBaseRoleClassLib
«  [R HumanSocietyRoleClasslib
& Human {Class: AutomationMLBazeRole)

» | EyeColour

L ] Hight

Person {Class: Human)
. MarriagePartner {Class: Human)

g MarriagePartner {Class: Marriage]

“ Employee {Class: Human]

=0 Employment {Class: Employment}

a IEEEMember { Class: Human}
| ep Membership {Class: Society
a GeograficObject {Class: Structure}
“ City {Class: GeograficObject}

ber}

»  Mationality

Name GP5Pasition
Description

Value

Unit

DataType xs:complexType
ChangeMode | not set

+  longitude

v latitude

Country {Class: GeograficObject]
Continent {Class: GeograficObject]
- SocietyObject { Class: AutomationMLBaseRole] |

Pl NumberOfMembers

Company {Class: SocietyCbject]
IEEE {Class: SocietyObject)

a Marriage {Class: SocietyObject] \

sp Husband {Class: Husband}
«o Wife { Class: Wife]

Name NumberOfMembers
Description

Value

Unit

DataType xsiinteger
ChangeMode | not set

*  WeddingDay

» | TypeOfRings
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v ﬁ AutomationM LBaseRoleClassLib

Deﬁnition Of generic & ﬁ Human5ocietyRoleClassLib
r0|e Classes & Human {Class: AutomationMLBaseRole)

Person {Class: Human)

» | EyeColour

L ] Hight

»  Mationality

- MarriagePartner [ Class:

.
/

i TR
. Ll C|355:Human} MName GP5Position
Defl n Itl O n Of E 2 Description
. . mployment {Class: Employment} Value
Uni
Sp@CIHlIZGd role < [RE] [EEEMember {Class: Human) KRR P
ClaSSGS =0 Membership {Class: Society berj C'ha"f::;:jze oo
K - GeograficObject {Class: Structure} v | Latitude

City {Class: GeograficObject}

Country {Class: GeograficObject] -

Deflnltlon Of Continent {Class: GeograficObject} ;:::ption bl bl
i - SocietyObject { Class: AutomationMLBaseRale] | b
appropriate R
0 Company {Class: SocietyCbject] DataType xsiinteger
attrl b utes ChangeMode | not set
IEEE {Class: SccietyObject]

e {Class: SocietyObject} 4%
=Husband} \ v | WeddingDay

«o Wife { Class: Wife]

» | TypeOfRings

S m Role class libraries
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= [Interface classes
o 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 point
«  Like direction or type

Interface class libraries
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1. ldentify necessary
concepts

o What are the interfaces
between objects an to
external data relevant in the
modeled system?

* /| AutomationMLUnterfaceClassLib
-« HurnanSocietylnterfaceClassLib

s | =p HumanSocietylnterfaceClass {Class: AutomationMLBaselnterface}

O What are the Concepts +  »0 Membershiplnterface {Class:]
addressed Within the -0 SDciEi:_',.fPu’IemI:n?er[Class:}
Involved tools o8 Eplyymont {Class

s | =p BinaryRelation {Class:}
2. Create relevant interface +| o Marriage {Class:)

Classes -0 Htjtsband [Class:}

«o Wife {Class:]

o Set up the interface class ~0 Parent {Class:}

=0 Child {Class:}

o Derive interface class from
relevant interface class of
higher abstraction level

o Add attributes

O T Interface class libraries
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/

Definition of generic
interface classes

- ﬁ Automationh LInterfaceClassLib

« mM HumanSocietylnterfaceClassLib

A

s | =p HumanSocietylnterfaceClass {Class: AutomationMLBaselnterface}

s | =0 Membershiplnterface {Class:}
SocietyMember {Class:}

«0 Employment {Class:]

/ . wge s | =p BinaryRelation {Class:}
Definition of
specialized

interface classes

A

« | o Marriage {Class:}
=0 Husband {Class:}

«o Wife {Class:]

=0 Parent {Class:}

=0 Child {Class:}

S m Interface class libraries
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* AutomationMLBaseReoleClassLib
« [ HumanSocietyRoleClasslib
- Human {Class: AutomationMLBazeRole)
Person {Class: Human}
& MarriagePartner {Class: Human]
- e MarriagePartner {Class: Marriage}
s | [Rr] Employee {Class: Human}
=0 Employment {Class: Employment}
. IEEEMember { Class: Human}
| eo Membership {Class: SocietyMember}
. GeograficObject {Class: Structure}
. City {Class: GeograficObject}
Country {Class: GeograficObject]
Continent {Class: GeograficObject}
. SocietyObject {Class: AutomationMLBaseRole}
Company {Class: SocietyChbject]
IEEE {Class: SccietyObject]
a Marriage {Class: SocietyChbject)
o sp Husband {Class: Husband}
epn Wife {Class: Wife}

Add interfaces to
role classes

N
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= System unit classes

o 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”
o Specify their internal structure

System unit class libraries
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1. Identify necessary reusable objects

o What are the types of objects relevant
In the modeled system?

o What are the hierarchical structures of
these objects?

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

o Derive system unit class from relevant
system unit class of higher abstraction

Add relevant attributes
Add relevant interfaces
Integrate relevant substructures

If relevant add geometry / kKinematics
model

o If relevant add behavior model

O O O O

+ [f ArndtsFamilySystemUnitClassLib

v Europe {Class:}

v MorthAmerica {Class:}

v [Ei] Germany {Class:}

» [Si USA {Class:}

- @ SaxoniaAnhalt {Class:}

- @ Brandenburg {Class:}

- Magdeburg {Class:}
SupportedRoleClass: HumanSocietyRoleClass
v Treuenbristzen {Class:}
+ [§i University {Class:}
SupportedRoleClass: HumanSocietyRoleClass

[su] OttoVonGuerickeUniversity {Class: University}

- IEEE {Class:}
SupportedRoleClass: HumanSocietyRoleClass
- @ Marriage {Class:}

»0 Husband {Class: Husband}
=0 Wife {Class: Wife}

SupportedRoleClass: HumanSocietyRoleClass
a MarriedPersen {Class:}

»o Father {Class: Parent}
«g Mother {Class: Parent}

=0 Marriage {Class: Marriage}

SupportedRoleClass: HumanSocietyRoleClass
SupportedRoleClass: HumanSocietyRoleClass

Lib/GeograficObject/City

Lib/SocietyObject/Company

Lib/SocietyObject/IEEE

Lib/SocietyObject/Marriage

Lib/Human/Person

Lib/Human/MarriagePartner

R T System unit class libraries
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« pp ArnditsFamilySystemUnitClasslib
- Europe {[Class:}
v MorthAmerica [Class: ]
¥ @ Germany {Class:}
= [6) USA {Class:]

- Saxoniafnhalt {Class:}
- Brandenburg {Class:}

o S Give system unit

SuppeortedRoleClass: HumanSocietyRoleClassLib/GeograficObject/City

v Treuenbrietzen {Class:} CIaSS a relevant r0|e

. University {Class:}
@] SupportedReleClass: HumanSccietyRoleClassLib/SocietyObject/Company

\

[su] OttoVonGuerickeUniversity {Class: University}

a IEEE {Class:}
SupportedReleClass: HumanSocietyRoleClassLib/SocietyObject/TEEE
. Marriage {Class:}
«p Husband {Class: Husband}

Derive system unit
class from higher
abstraction levels

w0 Wife {Class: Wife}
SupportedReleClass: HumanSocietyRoleClassLib/SocietyObject/Marriage
& MarriedPerzon { Class:}

>

4

w0 Father {Class: Parent}

w0 Mother {Class: Parent]

=0 Marriage {Class: Marriage}

[®l] SupportedRoleClass: HumanSocietyRoleClasslib/Human/Person
SupportedRoleClass: HumanSocietyRoleClassLib/Human/MarriagePartner

e System unit class libraries
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« pp ArnditsFamilySystemUnitClasslib

- Europe {[Class:}

- MorthAmerica [Class:) S
v Germany {Class:} -

Longitude

Latitude

- USA {Class:}
_.." Saxoniafinhalt {Class:}
- Brandenburg {Class:}
A Magdeburg [Class:}
SuppeortedRoleClass: HumanSocietyRoleClassLib/GeograficObject/City
* Treuenbrietzen {Class:}

. University {Class:}

Add attributes

@ SupportedReleClass: HumanSccietyRoleClassLib/SocietyObject/Company
[su] OttoVonGuerickeUniversity {Class: University} v
a IEEE {Class:} .
[R[ SupportedRoleClass: HumanSocietyRoleClassLib/SocietyObject/IEEE
. Marriage {Class:}

EyeColour /

Hight <

MNationality
PreferedTypeCfFlower

«p Husband {Class: Husband}
w0 Wife {Class: Wife}
SupportedReleClass: Human

etyReleClassLib/SocietyObject/Marriage

Add attributes

i MarriedPerson {Class:}

w0 Father {Class: Parent}
w0 Mother {Class: Parent]
=0 Marriage {Class: Marriage}

[®l] SupportedRoleClass: HumanSocietyRoleClasslib/Human/Person
SupportedRoleClass: HumanSocietyRoleClassLib/Human/MarriagePartner

Add interfaces

apl. Prof. Dr.- Ing. habil. A. Liider

e System unit class libraries

18



« Fp ArndtsFamilySystemUnitClassLib

v Europe {Class:}
- MNorth&merica {Class:}

Integrate

A Germany {Class:]
” - E SaxoniaAnhalt {Class: Saxonizfnhalt Role: }
= ~ [if] Magdeburg {Class: Magdeburg Role:}
SupportedRoleClass: HumanSocietyRoleClassLib/GeograficObject/Country
« [if] Brandenburg {Class: Brandenburg Role:}
» [iE] Treuenbrietzen {Class: Treuenbrietzen Role:}
SupportedRoleClass: HumanSocietyRoleClassLib/GeograficObject/Country
SuppertedRoleClass: HumanSocietyRoleClassLib/GeograficObject/Country
B USA {Class:}
.l Saxoniadnhalt {Class:}
v Brandenburg {Class: }
v Magdeburg {Class:}
- Treuenbrietzen {Class:}
. University {Class:}
l OttoVonGuenckeUniversity { Class: University}
v IEEE {Class:}
v Marriage {Class:}
v MarriedPerson {Class:}

substructure
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* I[nstance Hierarchy

o 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
and attributes

o Can be modeled without using created libraries
» For 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
prevent complicated and time-consuming corrections

Instance hierarchy

apl. Prof. Dr.- Ing. habil. A. Liider
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1. Select reusable objects from system unit class library
o What are the objects relevant in the modeled system?
o Which class do they belong to

o What are the hierarchical structures of the objects of the
modeled system?

2. Create relevant hierarchy of internal elements

o Set up the internal element by either
+ Instantiate relevant system unit class
Create new internal element

Complete / add relevant attributes
Complete / add relevant interfaces
Complete / add relevant substructures

If relevant add geometry / kinematics model
If relevant add behavior model

Add necessary links

O O O O O O

Instance hierarchy
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a | %8 ArndtsFamily
5

a E ArndtsFamily {Class: Role:}
a |E| Europe {Class: Europe Role: }
- |_|_§J Germany | Class: Germany Role: |
a El SaxoniaAnhalt [Class: SaxonizAnhalt Role: |
a m Magdeburg {Class: Magdesburg Role: }
- m OtroVonGuerickelniversity | Class: Otto\) rickeliniversity Role: }
- El Arndt | Class: MarriedPerson Role: }
o o Interfaces
eg Father [Class: Parent}
s Mother {Class: Parent}

=g Marriage {Class: Marrizge}

IH

Create IE in

Complete / add

J

a  EyeColour

Mame Salary

Description Amount of money received based on the employment
Value to less :
Unit

DataType Eistring

ChangeMode

Mame EyeColour
Description
Value brown

Unit

relevant attributes
- Each attribute
~_ shall have a value |

- Magdeburg

a | @0 Linkl_MarriageFamilieliderlun

Ii_t-l A 1c63640b-2eb6-494d-84{7-730efaacTEed

=g Child {Class: Child}
0 UniversityEmployment | Class: Employment}

s0 IEEEMember [ Class: SocietyMember]}

SupportedRoleClass: HumanSocietyRaleClasslib/Human/Person

SupporedRoleClass: HumanSocietyRoleClasslib/Human/MarriagePartner

@ SupportedRoleClass: HumanSocietyRoleClassLib/Human,/TEEEMember

@ SupportedRoleClass: HumanSocietyRoleClasslib/Human/Employes
- m Beste |Class: MarrisdPerson Role: }
- E FamilieliderJunior | Class: Marriage Role: }
- |'|_[] Mona [Class: Role:}
SupportedRoleClass: HumanSocietyRoleClasslib/GeograficObject/City
SupporedRoleClass: HumanSocietyRoleClassLlib/GeograficObject/Country
- m Brandenburg | Class: Brandenburg Role:}
- El Treuenbristzen {Class: Treuenbristzen Role:}
- El Jutta {Class: MarrizdPerson Role: }
- m Hermann [ Class: MarriedPerson Role: )
- m FamiligliderSenior {Class: Marriage Role: }
SupportedRoleClass: HumanSocietyRoleClasslib/GeograficObject/City
SupportedRoleClass: HumanSocietyRoleClassLib/GeograficObject/Country
@l SupportedRoleClass: HumanSocietyRoleClassLlib/GeograficObject/Country
[ﬂ] SupportedRoleClaszs: HumanSodietyRoleClassLlib/GeograficObject/Continent
a [EI MNorthAmerica {Class: NorthAmerica Role: }
- E USA [Class: USA Role: ]
" [EJ IEEE [Class:IEEE Role:}
SupportedRoleClass: HumanSocietyRoleClasslib/SocietyObject/TEEE

& %9, Interiaces

+ Hight

a  Nationality

CataType ¥sIEtring

ChangeMode

MName
Description

Value 178

DataType

xEinteger

ChangeMode

Mame Mationality
Description

Value German
Unit

DataType ¥EIstring

ChangeMode | no

w»  PreferedTypeOfflower

»  MemberNumber

=0 A: Marriage
[[E] &:21320483-8302-4382-0886-F265fbb3e8ca
#0 E: Husband
s | oo LinkZ_MarriageFamilieLOderlun
[[E] & 81320483-28d2-4%82-b386-1265fob%ecd
=0 A Wife
EI B: 2aleel74-2fa4-45b5-3435-d3c7 Lee 2 T0CE
=0 B: Marriags
» o Linkl_Doughter
v | oo LinkZ_Doughter
« | o0 EmploymentAdrndt
IE' A: 2039d768-bd53-40de-b75b-3b372314b4bE

\: Employment

=0 A
\E 8: Lof2640b-2ebf-434d-E47-720efaacT Bb
=0 B

: UniversityEmployment

» | [If] Treuenbristzen

relevant interfaces

0 SocietyMember {Class: SocietyMember)
SupportedRoleClass: HumanSodietyRoleClasslib/GeograficObject/Country
SupportedRoleClass: HumanSocietyRoleClasslib/GeograficCbject/Continent
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Complete / add

Complete inter-
face attributes

™ |E| Germany
v [El ArndtsFamily

\

Add necessary
links

4

Instance hierarchy
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= Playing with alternatives:
Example IEEE

- "B ArndtsFamily
~ [1E] AmndtsFamily {Class: Role:}

Grouping by
interfaces

« "B ArndtsFamily
«  [1E] ArndtsFamily {Class: Role:}

« [IE] Europe {Class: Europe Role:}
«  [iE] Germany {Class: Germany Role:}
- IE] SaxoniaAnhalt {Class: Saxoniafnhalt Role:}
« | [IE] Magdeburg {Class: Magdeburg Role:}
~ [IE] OttoVenGuerickeUniversity { Class: OttoVonGuerickeUniversity Rol:

K E Arndt {Class: MarriedPerson Role: }

i

m Beate {Class: MarriedPerson Role: }

Grouping by
Mirrors

E FamilieLiderJunior {Class: Marriage Role:}

m Mona {Class: Role:}
SupportedRoleClass: HumanSocietyRoleClassLib/GeograficObject/<

SupportedRoleClass: HumanSocietyRoleClassLib/GeograficObject/Coun
[if] Brandenburg {Class: Brandenburg Role:}

SupportedRoleClass: HumanSocietyRoleClassLib/GeograficCbject/Country
pportedReleClass: HumanSocietyRoleClassLib/GeograficObject/Continent

]E[ Arndt { Class: 1c63640b-eeb6-494d-84f7-790efaac78e6 Rele: }
SupportedRoleClass: HumanSocietyRoleClassLib/SocietyObject/IEEE
SupportedRoleClass: AutomationMLEaseRoleClassLib/AutomationMLBas
SupportedRoleClass: HumanSocietyRoleClassLib/GeograficObject/Country
SupportedRoleClass: HumansSocietyRoleClassLib/GeograficObject/Continent

~ [ig] Europe {Class: Europe Role:}

«  [iE] Germany {Class: Germany Role:}

S i [E‘ SaxoniaAnhalt {Class: Saxoniatinhalt Role:}

o +  [iE] Magdeburg {Class: Magdeburg Role:}

e » [IE] OttoVenGuerickeUniversity {Class: OttoVonGuerickeUniversity Role

T E Arndt {Class: MarriedPerson Role:}
SupportedRoleClass: HumanSocietyRoleClassLib/Human/Persor
SupportedRoleClass: HumanSocietyRoleClassLib/Human/Marriz
SupportedRoleClass: HumanSocietyRoleClassLib/Human/TIEEEM
SupportedRoleClass: HumanSocietyRoleClassLib/Human/Empla
:

«o Father {Class: Parent}

«o Mother {Class: Parent}

=0 Marriage {Class: Marriage}

«@ Child {Class: Child}

=0 UniversityEmployment {Class: Employment}

«0 I[EEEMember {Class: SocietyMember}

G E NorthAmerica {Cllas.s; NorthAmerica Role: }
= IR m UsA [Class: USA Role:}
=~ & E IEEE {Class:IEEE Role:}
SupportedReleClass: HumanSocietyRoleClassLib/SocietyObject/IEEE
a | %9, Interfaces
o 0 SocietyMember {Class: SocietyMember}
SupportedReleClass: HumanSocietyRoleClassLib/GeograficObject/Country
SupportedReleClass: HumanSocietyRaoleClassLib/GeograficObject/Continent
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