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The Vision of a Deductive GIS

Startingpoint: adigital vectormap
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The Vision of a Deductive GIS

Extensional Component
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The Vision of a Deductive GIS

Intensional Component

"Concept definitions" / GEO Ontology
area, house, ...

green_area > area & ...

lake > area & (not green_area) ...
park'> green_area & ...

living_area > area & (not green_area)|..

Extensional Component

PSR O, €
- e o= (T ||I Y !

= =

—_

public_park = - =~
.I-? _______ ) - O

lake

—_—

e -~ -

! ~

1 ~

| ~

~
~
~
~
~
ol
18 b 4
-
-
-

living_area school

Qualitative Description

Modeling of thematicconcepts

KRDB, 16.9.2003MichaelWessel- p.3/10



The Vision of a Deductive GIS

Intensional Component

"Concept definitions" / GEO Ontology
area, house, ...

green_area > area & ...

lake > area & (not green_area) ...
park > green_area & ...

living_area > area & (not green_area) ..
park _wa_ lake > park & some cont. laKe

Extensional Component
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Concrete Geometry Quialitative Description

Someconceptarereally 2spatio-thematic®
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The Vision of a Deductive GIS

Query Component Intensional Component

Simple Spatial Queries:

Retrieve all areas contained within
this area

Extensional Component
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The Vision of a Deductive GIS

Query Component Intensional Component
Simple Spatial Queries: "Concept definitions" / GEO Ontology
Retrieve all areas contained within area, house, ...
this area green_area > area & ...
Thematic Queries: lake > area & (not green_area) ...
retrieve_concept_instances(lake) park > green_area & ...
living_area > area & (not green_area) |..
park _wa lake > park & seme cont. laKe
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The Vision of a Deductive GIS

Query Component Intensional Component
Simple Spatial Queries: "Concept definitions" / GEO Ontology
Retrieve all areas contained within area, house, ...
this area green_area > area & ...
Thematic Queries: lake > area & (not green_area) ...
retrieve_concept_instances(lake) park > green_area & ...
Spatio thematic Queries: living_area > area & (not green_area)|..
Retrieve all parks that contain a lake park _wa_lake > park & some cont. laKe

Extensional Component

public_park Q
‘ contain
e adjacen \ ’/4 lake
X / disjoint
e 'O contains :

living_area school

Concrete Geometry Qualitative Description

aSpatio-thematicjueries
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The Vision of a Deductive GIS

Systemmetaphorwe wanta GIS similarto aDL
system
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Systemmetaphorwe wanta GIS similarto aDL
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The Vision of a Deductive GIS

Systemmetaphorwe wanta GIS similarto aDL
system

Extensionacomponent

Representationf certainselectedspatio-thematic
aspect®f aconcretemap(®geographievorld®)

? Which spatialandthematicaspects?
? Datavs. information/ knowledge?

? Uni®edor hybrid representationf spatialand/or
thematicaspectgdifferentdsources®)?
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The Vision of a Deductive GIS

Systemmetaphorwe wanta GIS similarto aDL
system

Extensionatomponent
Intensionakcomponent
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The Vision of a Deductive GIS

Systemmetaphorwe wanta GIS similarto aDL
system

Extensionatomponent

Intensionakcomponent

Modelingof ontologieswith 2conceptsih a
descriptionanguaggnot necessaryoL)

? Which spatialandthematicaspects?
? Thematic spatial,spatio-thematiconcepts?

? Combinedor separatedescriptionanguagesor
differentaspects?

? Spatio-thematienteraction?
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The Vision of a Deductive GIS

Systemmetaphorwe wanta GIS similarto aDL
system

Extensionatomponent
Intensionakcomponent
Querycomponent)
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The Vision of a Deductive GIS

Systemmetaphorwe wanta GIS similarto aDL
system

Extensionatomponent
Intensionakcomponent

Querycomponent)

Retrieval of interestingobjects/ constellations®map
analysig reasoning®

? Kind of queries
? With spatialandthematicaspectsareaddressable?
? Usageof conceptdrom the ontologieswithin queries

? Evaluationof querieg@specialistsfor sources)?
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The Vision of a Deductive GIS

Systemmetaphorwe wanta GIS similarto aDL
system

Extensionatomponent
Intensionakcomponent
Querycomponent)
Reasonindasks
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The Vision of a Deductive GIS

Systemmetaphorwe wanta GIS similarto aDL
system

Extensionatomponent
Intensionakcomponent
Querycomponent)

Reasonindasks
E, | : consisteng checking
| ; Q: satis®ablilityandentailmenof queries concepts

| ; Q: computatiorof query/ conceptsubsumption
hierarchieg2taxonomies®)

E | :instancée*realization®

Q E | :queryansweringusingvocahlaryfrom |
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The Vision of a Deductive GIS

Systemmetaphorwe wanta GIS similarto aDL
system

Extensionatomponent
Intensionakcomponent
Querycomponent)
Reasonindasks
) Multi-dimensionalspaceof design-decisions
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The Vision of a Deductive GIS

Systemmetaphorwe wanta GIS similarto aDL
system

Extensionatomponent
Intensionakcomponent
Querycomponent)
Reasonindasks
) Multi-dimensionalspaceof design-decisions

? How canRACERbe of valuein this setting

(RACERoOffersALCQHI g+ (D ), butisnota
aspatio-thematid®L)
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The Vision of a Deductive GIS

Systemmetaphorwe wanta GIS similarto aDL
system

Extensionatomponent
Intensionakcomponent
Querycomponent)
Reasonindasks
) Multi-dimensionalspaceof design-decisions

? How canRACERbe of valuein this setting
(RACERoOffersALCQHI g+ (D ), butisnota
aspatio-thematid®L)

Developmeniof a e xible softwareOO
framework allowing for experiments
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The Data

Datafrom the3Amt flr Vermessungind
Geo-InformatiorHamlurg®
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The Data

Datafrom the3Amt flr Vermessungind
Geo-InformatiorHamlurg®

Two digital vectormapsin the proprietarySQD
format
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The Data

Datafrom the3Amt flr Vermessungind
Geo-InformatiorHamlurg®

Two digital vectormapsin the proprietarySQD
format

Map 1: 26940bjects,361 primaryobjects
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The Data

File Map Key Cont Spatial Querying

Racer-Explicit- Relations-Map

Hauptverkehrsstrasse LINIE

Industrie/Gewerbe FLAECHE

Hapelle SYMBOL
Kitometricrang BAB, BAB-aehniich SYMBOL

Kirche SYMBOL

Kleingarfen FLAECHE
Kieingarten SYMBOL

Kondur fuer ocffentiiches Getasude LINIE

Unhighlight | Clear || Redraw Delete

R: Menu of completions.
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The Data

Datafrom the3Amt flr Vermessungind
Geo-InformatiorHamlurg®

Two digital vectormapsin the proprietarySQD
format

Map 2: 18.039geometricobjects 5.418
primaryobject
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The Data

File Map Key Cont Spatial Querying

Gitterpuntde frer das Einpassen vor Vorfagen PUNKT
GK-Gitterinie T faw LINIE
GK-Gitterinie & kan LINIE

Hawptverkehrsstrasse LINE

Industrie/trewerbe FLAFCHE

Kanaf, schiffbar FLAECHE

Kilomefricrung BAB, BAB-aelnlich SYMBOL

Kieingarten FEAECHE
Kleingarien SYMBOL

Undo | | Unhighlight |

L: Adiust Map Center; M: Full Map Extent; R: Menn.

Redraw

Delete

Basic-Implicit- Relations-Map
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The Data

Datafrom the3Amt flr Vermessungind
Geo-InformatiorHamlurg®

Two digital vectormapsin the proprietarySQD
format

Objectsare@classi ed®accordingo objectkey
dictionary:
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The Data

Datafrom the3Amt flr Vermessungind

Geo-InformatiorHamlurg®
Two digital vectormapsin the proprietarySQD

format

Objectsare@classi ed®accordingo objectkey

dictionary:

5164) |lake,navigable

2224) |park

12119)

,4128) 'meadov

lving area, ...
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The Data

Datafrom the3Amt flr Vermessungind

Geo-InformatiorHamlurg®
Two digital vectormapsin the proprietarySQD

format

Objectsare@classi ed®accordingo objectkey

dictionary:

5164)
2224)

Subsumptionmplicitly

lake, navigable, 4128) |meadov

park

12119)

lving area, ...

nresentput not

explicitly modeled) needsemodeling
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The Data

Datafrom the3Amt flr Vermessungind
Geo-InformatiorHamlurg®

Two digital vectormapsin the proprietarySQD
format

Objectsare@classi ed®accordingo objectkey
dictionary:

5164) |lake,navigable, 4128) |meadaov
2224) |park, 2119) |livingarea,...

Subsumptionmplicitly presentput not
explicitly modeled) needsemodeling

Someconceptseally have a spatio-thematic
avor, e.g.| parkwith (containing)alake
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DesignDecisions

Variousrepresentatiopossibilitiesfor the map
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Variousrepresentatiopossibilitiesfor the map

Concretespatial*data®usea spatiallyindexed
geometriaepresentation

ClosedDomainAssumption(thereareno
otherspatialobjectsthanthe presenbnes)
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DesignDecisions

Variousrepresentatiopossibilitiesfor the map

Concretespatial*data®usea spatiallyindexed
geometriaepresentation

ClosedDomainAssumption(thereareno
otherspatialobjectsthanthe presenbnes)

ClosedWorld Assumption(completetheory
of a X edsinglestructure)
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DesignDecisions

Variousrepresentatiopossibilitiesfor the map

Concretespatial*data®usea spatiallyindexed
geometriaepresentation

Qualitatve (spatio-)thematiéinformation®:
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DesignDecisions

Variousrepresentatiopossibilitiesfor the map

Concretespatial*data®usea spatiallyindexed
geometriaepresentation

Qualitatve (spatio-)thematiéinformation®:

Settingl: Modeledasa RACER ABox with
ConceptMembershipAssertiondike

area;»s : laket meadowt :::
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DesignDecisions

Variousrepresentatiopossibilitiesfor the map
Concretespatial?data®usea spatiallyindexed

geometriaepresentation

Qualitatve (spatio-)thematiéinformation®:
Setting2: Lik e Settingl, but additionallywith

(areay o3, areaysg) . contains

RoleMembershipAssertiondike

, mirroring

gualitatve spatialrelationshipsasfoundin the
map(e.d.,usingRCCS8relationships)
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DesignDecisions

Variousrepresentatiopossibilitiesfor the map

Concretespatial*data®usea spatiallyindexed
geometriaepresentation

Qualitatve (spatio-)thematiéinformation®:

Setting3: Do notusea RACER ABox, but
simply annotatemapobjectswith RACER
concepexpressiongor expression®f an
otherreasoningengine)
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DesignDecisions

Variousrepresentatiopossibilitiesfor the map

Concretespatial*data®usea spatiallyindexed
geometriaepresentation

Qualitatve (spatio-)thematiéinformation®:

Setting4: Do notuseRACER atall, but

iImplementyour own atruly® spatio-thematic
DL
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DesignDecisions

Variousrepresentatiopossibilitiesfor the map

Concretespatial*data®usea spatiallyindexed
geometriaepresentation

Qualitatve (spatio-)thematiéinformation®:
Setting5: Don't evenusea DL
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DesignDecisions

Variousrepresentatiopossibilitiesfor the map

Concretespatial*data®usea spatiallyindexed
geometriaepresentation

Qualitatve (spatio-)thematiéinformation®:

)

In orderto allow for e xible experiments,
descriptionanguagesrenot hard-wiredinto
the softwareframework; e.g.we canusethe
sameframevork if we changehe
spatio-thematicescriptionvocahulary, e.g.
switchingfrom RCC8relationshipgo
gualitatve distancerelationships
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DesignDecisions

Variousrepresentatiopossibilitiesfor the map

Concretespatial*data®usea spatiallyindexed
geometriaepresentation

(Qualitatve) (spatio-)thematiéinformation®use
your favorite descriptionanguage
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DesignDecisions

Variousrepresentatiopossibilitiesfor the map

Concretespatial*data®usea spatiallyindexed
geometriaepresentation

(Qualitatve) (spatio-)thematiéinformation®use
your favorite descriptionanguage

Notion of adreasoningubstrate®:

General-purpos8iabeledgraph®-like notion
with exchangeabl@odeandedgelabeling
languages

Useinheritanceo getspecializedsubstrate
classeslanguagesndreasoners
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esignDecisions

EaSIC-MRP '<'|BESIC_IWLICIT_RELBTIDNS_% I0IT-RELATIONS-MMAP|

~ |BASIC-EXPLICIT-RELATTINS=HAP | _—_—_—__———h-ilBP;SID—II{E’LI CIT-RaCER-EXPLICIT-RELATIONS-MAP

e ALCRCD-MAP
|SFAPH| = |SUE STRATE |
ROLEBOE-AE0X

*ROLEEOX-SUBSTRATE |<\"" »|[RACER-IMPLICIT-RELATIONG-HAP|

*JEPD-SUBSTRATE [BASIC-EXPLICIT-RACER- IMPLICIT-RELATTONS -MAP
VRACER-SUBSTRATE [RACER-EXPLICIT-RELATIONS-MAP |

-~ [RACER-MAP

Subclasseef classsubstrate
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DesignDecisions

o BE D E-THO TVIDUAL

[SURSTRATE - TN TVIDUAL |

[EDGE-RETRIEVAL-QUERY|

> QUERY-INDIVIDUAL

(STMPLE-ED GE—PBEDIGBTE—QU'ERY|

[INSTANCE-RETRIEWAL-(

QUERY-VARTABLE)

‘|S IMPLE-IMPLICIT-MAP-ENGE-QUERY

BE0E-EDGE-OUERY
ABOE-NODE-QUERY

|5 IMPLE-NODE-PREDICATE - DU'ERSﬂ

-|SIMPLE-HODE-QUERY
ALL-CONCEET

[AE0%-QUERY]”
EIND- INDI¥IDUAL »|SOME-CONCERT
(|SOME/ALL-CONCERT
[oR-concERT)

oo ]
SEMANTIG-ENTITY [-=|JUERY| /"

[TOP-GONCEET SIMPLE-EXPLICIT-MAP-NODE-QUERY
CONCERT
w[ALORCC-MAP-EOGE-DESERIPTION| [END-RoLE
[FiE AND /OR-ROLE
= [SIMPLE-ROLE

|SIMPLE—DESCRIPTIDN| |SIMPLE—EDGE -DESCRIPTI DN| |RULEBDX—ED O —DESDRIPTIUN'

/S INPLE-NODE-DESCRIPTION|
JEPTI-EDGE-LAREL

EDGE-DESCRIPTION|~ [FACFR EDGE DESCRIPTION| [itkP -NODE-TESCRIPTION]

WODE-LABEL
[ROLEEOR-NOOE-TDESCRIPTION]

WODE-DESCRIPTION
[FACER-NODE-TESCRIPTION]

Subclassesf classsemantic  entity

SIMPLE-MAP-EDGE-QUERY
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DesignDecisions

Variousrepresentatiopossibilitiesfor the map

Concretespatial*data®usea spatiallyindexed
geometriaepresentation

(Qualitatve) (spatio-)thematiéinformation®use
your favorite descriptionanguage

Notion of adreasoningubstrate®:

General-purpos8iabeledgraph®-like notion
with exchangeabl@odeandedgelabeling
languages

Useinheritanceo getspecializedsubstrate
classeslanguagesndreasoners

Special-purposedex structures
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DesignDecisions

Variousrepresentatiopossibilitiesfor the map

Concretespatial*data®usea spatiallyindexed
geometriaepresentation

(Qualitatve) (spatio-)thematiéinformation®use
your favorite descriptionanguage

Notion of adreasoningubstrate®:

General-purpos8iabeledgraph®-like notion
with exchangeabl@odeandedgelabeling
languages

Useinheritanceo getspecializedsubstrate
classeslanguagesndreasoners

Special-purposedex structures
DL-systeminspiredprotocols(interfaces)
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An Experiment with RACER

| = TBox: modelingof purelythematic
concepts?objectkeys®areremodeledas(quite
simple)RACER TBox
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An Experiment with RACER

| = TBox: modelingof purelythematic
concepts?objectkeys®areremodeledas(quite

simple)RACER TBox
) evenasimpleontologyis of greatvalue;
thequery

retrieve_concept_instances(green_area)

would notreturninstance®f the (intuitive)
sub-conceptammeadowandpark otherwise
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An Experiment with RACER

| = TBox: modelingof purelythematic
concepts?objectkeys®areremodeledas(quite
simple)RACER TBox

E = (ABox,2MapSubstrate®- aRaceMap
Substrate®xhaustvely addRCCS8role
membershimssertionscomputedrom the
geometryandthematicdescriptiongo the ABox
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An Experiment with RACER

| = TBox: modelingof purelythematic
concepts?objectkeys®areremodeledas(quite
simple)RACER TBox

E = (ABox,2MapSubstrate®- aRaceMap
Substrate®xhaustvely addRCCS8role
membershimssertionscomputedrom the
geometryandthematicdescriptiongo the ABox

Map 1: 130.321RMAs If we representhe
disconnectedelationshipD C, 1804without

DC
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An Experiment with RACER

| = TBox: modelingof purelythematic
concepts?objectkeys®areremodeledas(quite
simple)RACER TBox

E = (ABox,2MapSubstrate®- aRaceMap
Substrate®xhaustvely addRCCS8role
membershimssertionscomputedrom the
geometryandthematicdescriptiongo the ABox

Map 2: 29.354.724nith D C, 19.988without
DC
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An Experiment with RACER

lllustration of atypical ABox
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An Experiment with RACER

| = TBox: modelingof purelythematic
concepts?objectkeys®areremodeledas(quite
simple)RACER TBox

E = (ABox,2MapSubstrate®- aRaceMap
Substrate®xhaustvely addRCCS8role
membershimssertionscomputedrom the
geometryandthematicdescriptiongo the ABox

Posesimpleinstanceretrieval guerieso RACER
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An Experiment with RACER

hdap Viewer

Control  Spatial Querying

HRO1EE 29T i Racer-Explicit-Relations-Map

Abvrenzung der BAE, usw. geg. Ausfaind, unsiclidbar LINK
Acker FLAECHE

Auffalnt 2 BAB, BAB-aeqnfich, B LINIE

BAB FLAECHE

BAB-Milteliinie LINIE

BAE-Randbegrenamng LINIE

WEIDE FIAECHE)

Braciiffzeche FLAFCHE

Undo Unhighlight Clear || Redraw Delete

L: Move input editing cursor; K: Mem of combletions.

green areau 9contains:lake

KRDB, 16.9.2003MichaelWessel- p.6/10




An Experiment with RACER

living_areau
8ad acent(green areat parking lot) u
9ad acent(park u 9contains:lake)
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An Experiment with RACER

| = TBox: modelingof purelythematic
concepts?objectkeys®areremodeledas(quite
simple)RACER TBox

E = (ABox,2MapSubstrate®- aRaceMap
Substrate®xhaustvely addRCCS8role
membershimssertionscomputedrom the
geometryandthematicdescriptiongo the ABox

Posesimpleinstanceretrieval guerieso RACER

Closingof spatialroles(R) requiredto realize
agpatialkcloseddomainassumptionth orderto
answel8R:C queriescorrectly
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E = (ABox,2MapSubstrate®- aRaceMap
Substrate®xhaustvely addRCCS8role
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geometryandthematicdescriptiongo the ABox

Posesimpleinstanceretrieval guerieso RACER

Closingof spatialroles(R) requiredto realize
agpatialkcloseddomainassumptionth orderto
answel8R:C queriescorrectly

) addi:( nR)u( nR)toindividualli,
wheren =4e¢ jf ] ] (1;]) : R 2 A Q]
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An Experiment with RACER

| = TBox: modelingof purelythematic
concepts?objectkeys®areremodeledas(quite
simple)RACER TBox

E = (ABox,2MapSubstrate®- aRaceMap
Substrate®xhaustvely addRCCS8role
membershimssertionscomputedrom the
geometryandthematicdescriptiongo the ABox

Posesimpleinstanceretrieval guerieso RACER

Closingof spatialroles(R) requiredto realize
agpatialkcloseddomainassumptionth orderto
answel8R:C queriescorrectly

RACER1.7.7performsmuchbetterthanRACER
1.7.6,but only until we addD C andclosethe

ro I eS KRDB, 16.9.2003Michael Wessel- p.6/10
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Incompletenesesf reasoningn | , Q

Inherentlyunsatis ablequerieswill not be
recognizedassuch

TBox (resp.l ): mightbecomanconsistent
without beingnoticed,missingsubsumption
relationshipsetc.) modelonly purely
thematicconcepts
aQuerysubsumptionthcomplete pbut okay
for optimizationpurposegcaching/reusingf
answersets)
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Problemswith the Approach

Incompletenesesf reasoningn | , Q

Sin

cethe ABox Is 2correctlyclosed®query

answerings complete(assuminganunfoldable

TBox)) RACERperforms?spatialclosed
domainreasoning®

RACER hasproblemswith thespeci c¢ structure

of t
tab

ne ABoxes(probably?worstcase%or a
eaux-basesgystem!)

RACER cannothandleevensmall ABoxes
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Explicit representationf 29 million role
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aSpecializeaeasonersWill performmuch
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Problemswith the Approach

Incompletenesesf reasoningn | , Q

Sincethe ABox Is 2correctlyclosed®guery
answerings complete(assuminganunfoldable
TBox)) RACERperforms?spatialclosed
domainreasoning®

RACER hasproblemswith thespeci ¢ structure
of the ABoxes(probably®worstcase%or a
tableaux-basesgystem!)

) UsingRACERIn thisway seemdo be
Inappropriate

Implementatiorof special-purposesasoners

We canstill useRACER for 2sub-reasoning®
tasks

KRDB, 16.9.2003MichaelWessel p.7/10
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Simplenon-recursie conjunctve gueries
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Mor e Expressve Queries

Simplenon-recursie conjunctve gueries

A4Findaliving area,a greenareaanda parking
lot which arepairwiseadjacent®

query(?x; ?y; ?z)
living_area(?x); green area(?y); parking _lot(?z);

ad acent(?x; ?y); ad acent(?x; ?z); ad acent(?y; ?z)
) notexpressiblevith standardL concepts
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Mor e Expressve Queries

Simplenon-recursie conjunctve gueries

aFinda contaminatedake in a parkin which
acreek o wswhich bordersanindustrialarea
containinga chemicalplant®

query(?x; ?y; ?z; )
Industr ial _area(?x); creek(?y); lake or pond?z);
contaminated(?z); chemical plant(?f ); park(?u);
borders(?y; ?x); f lows_in(?y; ?z); contains(?u; ?z);

contains(?x; ?f )
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" 2PJugin® de nitions of terms
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Mor e Expressve Queries

Simplenon-recursie conjunctve gueries

Queriesmake useof 2hybrid® spatio/thematic
vocahlulary from the ontologies
" 2PJugin® de nitions of terms
borders(?y; ?2x); f lows In(?y; 7x) !
EC(?y; 7)
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Mor e Expressve Queries

Simplenon-recursie conjunctve gueries

Queriesmake useof 2hybrid® spatio/thematic
vocahlulary from the ontologies

" 2PJugin® de nitions of terms

contaminated(?z) !
?z . 9water quality :poisoned
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Simplenon-recursie conjunctve gueries

Queriesmake useof 2hybrid® spatio/thematic
vocahlulary from the ontologies

Vision: accordingo whereandhow the
data/informations represente(Psources®),
querieswill be2ranritten®
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vocahlulary from the ontologies

Vision: accordingo whereandhow the
data/informations represente(Psources®),
querieswill be2ranritten®

Resultof thereformulationprocessa 2hybrid®
spatio-thematiguerywhich we canalready
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Mor e Expressve Queries

@ )

o A

.
—

G
PX*
\ﬁi)g
JAY=10)%

L S

?X =?X areboundin parallel
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Simplenon-recursie conjunctve gueries
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Mor e Expressve Queries

Simplenon-recursie conjunctve gueries

Queriesmake useof 2hybrid® spatio/thematic
vocahlulary from the ontologies

Vision: accordingo whereandhow the
data/informations represente(Psources®),
querieswill be2ranritten®

Resultof thereformulationprocessa 2hybrid®
spatio-thematiguerywhich we canalready
process

JActive domain®semanticdor variablegnote:
conjunctdike ?x : 9R:C canbeused)

Queryprocessingparsing! plangeneratiorl
planoptimization! compilation! execution
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Example:queryconsisteng
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Reasoningabout Queries

Example:queryconsisteng

Two kinds of conjuncts2RCC®and3ABox
assertion¢onjuncts

Checksatis abilty seperately

ABox assertionsconstructan ABox from the
conjunctsyeplacingvariableswith
iIndividuals(RACER offersuniquename
assumption)checkfor ABox satis ability

RCCconjunctscconstrucan RCC network
andcheckfor its consisteng

Conjecturesomeha 2weak®inceno
Interaction but quite usefulin this scenario,
andcomplete(unlike usingRACER concepts)
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Reasoningabout Queries

Example:queryconsisteng

) Reductionto appropriatéABox / RCC
consisteng checks

Example:hybrid querycontainment
guery(?germany; ?city ; ?sea)
germany(?germany );f ederal _division (?division );
german_city (?city ); (baltic_seet north_sea)(?sea );
PPI(?germay?dvision), PPI(?dvision,?city),

DR(?dvision,?sea

N

=

query(?country; ?city ; 0cean)
country(?country ); city (?city ); ocearn(?ocean );
DR(?ocean,?city PPI(?country?city)
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Reasoningabout Queries

germany country Q

PPI

DR
fed_div. sea [T PP Q ocean

PPI

DR
german_city city

Two gqueries doesGreenentail Blue?
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Reasoningabout Queries

germany country Q

PPI
baltic_sea PPI
\/ north_sea ocean

DR

fed_div.

german_city city

Adding entailedconstraintdor Green
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Reasoningabout Queries

germany country Q
PPI
sea PP Q ocean

DR

fed_div.

german_city city
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germany country Q
PPI
sea PP Q ocean

DR

fed_div.

german_city city
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Reasoningabout Queries

germany

PPI PPI

fed_div.

country Q
sda | Q ocean

DR
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Reasoningabout Queries

countr
PPI

fed_div.

Sea
ocean
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erman
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PPI
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Reasoningabout Queries

germany
> country

PPI
fed_div. baltic_sea \/ north_sea
> ocean
german__city
> Ccity

Match- Greenis morespeci c thanBlue
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) Reductionto appropriatéABox / RCC
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Reasoningabout Queries

Example:queryconsisteng

) Reductionto appropriatéABox / RCC
consisteng checks

Example:hybrid querycontainment
) By reductionto queryconsisteny

Customizablenotionof consisteng hasto be
providedby the framework user(implementation
of specializednethods)

Vision: sincegueriescanalsobe seemas?concept
de nitions®it might bereasonabl¢o basethe
ontologyl onthem(insteadof atruly
spatio-thematiclescriptionogic)
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Summary

Usageof (oneof) thefastesDL systemsloesnot
guarantegoodoverall performancen arbitrary
applicationcontexts
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Summary

Usageof (oneof) thefastesDL systemsloesnot
guarantegoodoverall performancen arbitrary
applicationcontexts

Application-speci creasonerand/orreasoning
servicesarestill needed

Application-speci cindex structuresand
optimizationsareneeded

) It would beniceif DL systemsveremoreopen
and?customizablefsinginheritancgwhereis
theDL systemwith arbitraryuserde nable
concretedomains?)

) An object-orientedL-systemarchitecturecan
have advantages
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Summary

Thanksfor your attention!



	Contents
	The Vision of a Deductive GIS
	The Data
	Design Decisions

