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Abstract. In [1] we provided an example multi-level model using m-
objects and m-relationships and introduced how to map m-objects and
m-relationships to OWL. Herein we present the mapping-result of the
full example.

1 Mapping Output - Full Example

Mapping Output 1 General Axioms
> v61 concretize
concretize v concretize t
concretize t+ v concretize t
> v6 1sourceu 6 1target

Mapping Output 2 M-Object Product

Catalog(Product)
desc(Product, ”Our Products”)
IC:∃concretize t.{Product} u Category v ∀taxRate.Integer u =1 taxRate.>
IC:∃concretize t.{Product} u Model v ∀listPrice.Float u =1 listPrice.>
IC:∃concretize t.{Product} u PhysicalEntity v ∀serialNr.String u =1 serialNr.>
IC:∃concretize t.{Product} u Model v ∃concretize t.(∃concretize t.{Product} u Cat-
egory)
IC:∃concretize t.{Product} u PhysicalEntity v ∃concretize t.(∃concretize t.{Product}
u Model)
IC:∃desc.> v (∃concretize t.{Product} t {Product}) u Catalog
IC:∃taxRate.> v (∃concretize t.{Product} t {Product}) u Category
IC:∃listPrice.> v (∃concretize t.{Product} t {Product}) u Model
IC:∃serialNr.> v (∃concretize t.{Product} t {Product}) u PhysicalEntity
IC:Category v ∃concretize t.{Product}
IC:Model v ∃concretize t.{Product}
IC:PhysicalEntity v ∃concretize t.{Product}
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Mapping Output 3 M-Object Car

1: Category(Car)
2: concretize(Car, Product)
3: taxRate(Car, 20)
4: IC:∃concretize t.{Car} u Brand v ∀marketLaunch.Date u =1 marketLaunch.>
5: IC:∃concretize t.{Car} u Model v ∀maxSpeed.Integer u =1 maxSpeed.>
6: IC:∃concretize t.{Car} u PhysicalEntity v ∀mileage.Integer u =1 mileage.>
7: IC:∃concretize t.{Car} u Model v ∃concretize t.(∃concretize t.{Car} u Brand)
8: IC:∃marketLaunch.> v (∃concretize t.{Car} t {Car}) u Brand
9: IC:∃maxSpeed.> v (∃concretize t.{Car} t {Car}) u Model

10: IC:∃mileage.> v (∃concretize t.{Car} t {Car}) u PhysicalEntity
11: IC:Brand v ∃concretize t.{Car}

Mapping Output 4 M-Object Book

1: Category(Book)
2: concretize(Book, Product)
3: taxRate(Book, 15)
4: IC:∃concretize t.{Book} u Model v ∀author.String u =1 author.>
5: IC:∃author.> v (∃concretize t.{Book} t {Book}) u Model

Mapping Output 5 M-Object Porsche911

1: Brand(Porsche911)
2: concretize(Porsche911, Car)
3: marketLaunch(Porsche911, 1964)
4: IC:∃concretize t.{Porsche911} u PhysicalEntity v ∀porsche911club.boolean u =1

porsche911club.>
5: IC:∃porsche911club.> v (∃concretize t.{Porsche911} t {Porsche911}) u Physi-

calEntity

Mapping Output 6 M-Object Porsche911CarreraS

1: Model(Porsche911CarreraS)
2: concretize(Porsche911CarreraS, Porsche911)
3: listPrice(Porsche911CarreraS, 108083)
4: maxSpeed(Porsche911CarreraS, 310)

Mapping Output 7 M-Object HarryPotter4

1: Model(HarryPotter4)
2: concretize(HarryPotter4, Book)
3: listPrice(HarryPotter4, 11.50)
4: author(Porsche911CarreraS, ”J.K.Rowling”)

Mapping Output 8 M-Object myPorsche911CarreraS

1: PhysicalEntity(myPorsche911CarreraS)
2: concretize(myPorsche911CarreraS, Porsche911CarreraS)
3: serialNr(myPorsche911CarreraS, ”C333333”)
4: mileage(myPorsche911CarreraS, 100000)
5: porsche911club(myPorsche911CarreraS, true)
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Mapping Output 9 M-Object myCopyOfHP4

1: PhysicalEntity(myCopyOfHP4)
2: concretize(myCopyOfHP4, HarryPotter4)
3: serialNr(myCopyOfHP4, ”A121212”)

Mapping Output 10 M-Object Company

1: Root(Company)
2: IC:∃concretize t.{Company} u Enterprise v ∃concretize t.(∃concretize t.{Company}
u IndustrialSector)

3: IC:∃concretize t.{Company} u Factory v ∃concretize t.(∃concretize t.{Company} u
Enterprise)

4: IC:IndustrialSector v ∃concretize t.{Company}
5: IC:Enterprise v ∃concretize t.{Company}
6: IC:Factory v ∃concretize t.{Company}

Mapping Output 11 M-Object CarManufacturer

1: IndustrialSector(CarManufacturer)
2: concretize(CarManufacturer, Company)

Mapping Output 12 M-Object PorscheLtd

1: Enterprise(PorscheLtd)
2: concretize(PorscheLtd, CarManufacturer)

Mapping Output 13 M-Object PorscheZuffenhausen

1: Factory(PorscheZuffenhausen)
2: concretize(PorscheZuffenhausen, PorscheLtd)

Mapping Output 14 Levels are disjoint, only shown for level Category
1: Category u Catalog v ⊥
2: Category u Model v ⊥
3: Category u PhysicalEntity v ⊥
4: Category u Brand v ⊥
5: Category u Root v ⊥
6: Category u IndustrialSector v ⊥
7: Category u Enterprise v ⊥
8: Category u Factory v ⊥
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Mapping Output 15 Unique Name Assumption (only shown for Car)
1: Car 6≈ Product
2: Car 6≈ Book
3: Car 6≈ Porsche911
4: Car 6≈ Porsche911CarreraS
5: Car 6≈ MyPorsche911CarreraS
6: Car 6≈ HarryPotter4
7: Car 6≈ MyCopyOfHP4
8: Car 6≈ Company
9: Car 6≈ CarManufacturer

10: Car 6≈ PorscheLtd
11: Car 6≈ PorscheZuffenhausen

Mapping Output 16 M-Relationship Product-producedBy-Company

1: source(Product-producedBy-Company, Product)
2: target(Product-producedBy-Company, Company)
3: IC:∃concretize t.{Product-producedBy-Company} v (∀source.(∃concretize t.
{Product} t {Product} ) u ∀target.∃concretize t.{Company})t
(∀source.∃concretize t. {Product} u∀target.(∃concretize t.{Company} t
{Company}))

4: IC:∃concretize t.{Product-producedBy-Company}u(∃source.∃concretize t.Category
t ∃target.∃concretize t.IndustrialSector) v ∃concretize t.(∃concretize t.{Product-
producedBy-Company} u∃source.Category u∃target.IndustrialSector)

5: IC:∃concretize t.{Product-producedBy-Company}u(∃source.∃concretize t.Model
t ∃target.∃concretize t.Enterprise) v ∃concretize t.(∃concretize t.{Product-
producedBy-Company} u∃source.Model u∃target.Enterprise)

6: IC:∃concretize t.{Product-producedBy-Company}u(∃source.∃concretize t.PhysicalEntity
t ∃target.∃concretize t.Factory) v ∃concretize t.(∃concretize t.{Product-
producedBy-Company} u∃source.PhysicalEntity u∃target.Factory)

7: Product-producedBy-Company 6≈ Car-producedBy-CarManufacturer
8: Product-producedBy-Company 6≈ Porsche911CarreraS-producedBy-PorscheLtd
9: Product-producedBy-Company 6≈ MyPorsche911CarreraS-producedBy-

PorscheZuffenhausen
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Mapping Output 17 M-Relationship Car-producedBy-CarManufacturer

1: concretize(Car-producedBy-CarManufacturer, Product-producedBy-Company)
2: source(Car-producedBy-CarManufacturer, Car)
3: target(Car-producedBy-CarManufacturer, CarManufacturer)
4: IC:∃concretize t.{Car-producedBy-CarManufacturer} v (∀source.(∃concretize t.
{Car} t {Car} )u∀target.∃concretize t.{CarManufacturer})t (∀source.∃concretize t.
{Car} u∀target.(∃concretize t.{CarManufacturer} t {CarManufacturer}))

5: IC:∃concretize t.{Car-producedBy-CarManufacturer}u(∃source.∃concretize t.Model
t ∃target.∃concretize t.Enterprise) v ∃concretize t.(∃concretize t.{Car-producedBy-
CarManufacturer} u∃source.Model u∃target.Enterprise)

6: IC:∃concretize t.{Car-producedBy-CarManufacturer}u(∃source.∃concretize t.PhysicalEntity
t ∃target.∃concretize t.Factory) v ∃concretize t.(∃concretize t.{Car-producedBy-
CarManufacturer} u∃source.PhysicalEntity u∃target.Factory)

7: Car-producedBy-CarManufacturer 6≈ Product-producedBy-Company
8: Car-producedBy-CarManufacturer 6≈ Porsche911CarreraS-producedBy-PorscheLtd
9: Car-producedBy-CarManufacturer 6≈ MyPorsche911CarreraS-producedBy-

PorscheZuffenhausen

Mapping Output 18 M-Relationship Porsche911CarreraS-producedBy-
PorscheLtd
1: concretize(Porsche911CarreraS-producedBy-PorscheLtd, Car-producedBy-

CarManufacturer)
2: source(Porsche911CarreraS-producedBy-PorscheLtd, Porsche911CarreraS)
3: target(Porsche911CarreraS-producedBy-PorscheLtd, PorscheLtd)
4: IC:∃concretize t.{Porsche911CarreraS-producedBy-PorscheLtd} v

(∀source.(∃concretize t. {Porsche911CarreraS} t {Porsche911CarreraS} ) u
∀target.∃concretize t.{PorscheLtd})t (∀source.∃concretize t. {Porsche911CarreraS}
u∀target.(∃concretize t.{PorscheLtd} t {PorscheLtd}))

5: IC:∃concretize t.{Porsche911CarreraS-producedBy-PorscheLtd}u(∃source.∃concretize t.PhysicalEntity
t ∃target.∃concretize t.Factory) v ∃concretize t.(∃concretize t.{Porsche911CarreraS-
producedBy-PorscheLtd} u∃source.PhysicalEntity u∃target.Factory)

6: Porsche911CarreraS-producedBy-PorscheLtd 6≈ Product-producedBy-Company
7: Porsche911CarreraS-producedBy-PorscheLtd 6≈ Car-producedBy-CarManufacturer
8: Porsche911CarreraS-producedBy-PorscheLtd 6≈ MyPorsche911CarreraS-producedBy-

PorscheZuffenhausen
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Mapping Output 19 M-Relationship MyPorsche911CarreraS-producedBy-
PorscheZuffenhausen
1: concretize(MyPorsche911CarreraS-producedBy-PorscheZuffenhausen,

Porsche911CarreraS-producedBy-PorscheLtd)
2: source(MyPorsche911CarreraS-producedBy-PorscheZuffenhausen, My-

Porsche911CarreraS)
3: target(MyPorsche911CarreraS-producedBy-PorscheZuffenhausen, PorscheZuffen-

hausen)
4: IC:∃concretize t.{MyPorsche911CarreraS-producedBy-PorscheZuffenhausen}
v (∀source.(∃concretize t. {MyPorsche911CarreraS} t {MyPorsche911CarreraS}
) u ∀target.∃concretize t.{PorscheZuffenhausen})t (∀source.∃concretize t.
{MyPorsche911CarreraS} u∀target.(∃concretize t.{PorscheZuffenhausen} t
{PorscheZuffenhausen}))

5: MyPorsche911CarreraS-producedBy-PorscheZuffenhause 6≈ Product-producedBy-
Company

6: MyPorsche911CarreraS-producedBy-PorscheZuffenhause 6≈ Car-producedBy-
CarManufacturer

7: MyPorsche911CarreraS-producedBy-PorscheZuffenhause 6≈ Porsche911CarreraS-
producedBy-PorscheLtd


