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Data Gathering at Statoil (1)

Slegge ‘sledgehammer’ database contains tables

WELLBORE, STRATIGRAPHIC ZONE, ROCK FEATURE, COMPONENT MATERIAL,

DATA COLLECTION, DATA COLLECTION CONTENT, MATERIAL CLASS,

CLASSIFICATION SYSTEM, MATERIAL CLASSIFICATION, ...
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Marginal evaporite deposits, sabkha 
Coastal, deltaic and �ood-plain deposits
Shallow-marine deposits, mainly sandstone
Marine deposits, mainly shale
Deep-marine deposits, mainly shale
Shallow-marine deposits, glauconitic
Calcareous shales, limestone and marl stringers
Ice rafted detritus (IRD)
Coal
Volcanic tu�
Source rock
Conglomerate

Uplifted/eroded area
Clastic continental deposits, mainly sandstone
Clastic continental deposits, mainly shale and siltstone
Salt (halite)
Chalk
Limestones, undi�erentiated
Volcanic deposits

(Informal names) - Formation names from UK or Danish sector
Informal names
Formal names

2014

information need of a geoscientist:

In my area of interest, return the wellbores penetrating a given
chronostratigraphic unit X and return information about the lithostratigraphy
and the hydrocarbon content in the wellbore interval that penetrates X. Also
return information about other wellbore intervals with hydrocarbon content in
the wellbores with hydrocarbon in X.
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Marginal evaporite deposits, sabkha 
Coastal, deltaic and �ood-plain deposits
Shallow-marine deposits, mainly sandstone
Marine deposits, mainly shale
Deep-marine deposits, mainly shale
Shallow-marine deposits, glauconitic
Calcareous shales, limestone and marl stringers
Ice rafted detritus (IRD)
Coal
Volcanic tu�
Source rock
Conglomerate

Uplifted/eroded area
Clastic continental deposits, mainly sandstone
Clastic continental deposits, mainly shale and siltstone
Salt (halite)
Chalk
Limestones, undi�erentiated
Volcanic deposits

(Informal names) - Formation names from UK or Danish sector
Informal names
Formal names

2014

information need of a geoscientist:

In my area of interest, return the wellbores penetrating a given
chronostratigraphic unit X and return information about the lithostratigraphy
and the hydrocarbon content in the wellbore interval that penetrates X. Also
return information about other wellbore intervals with hydrocarbon content in
the wellbores with hydrocarbon in X.

solution 1 use predefined SQL queries of the in-house system to retrieve in-
formation about (a) wellbores penetrating chronostratigraphic unit X, (b) lithos-
tratigraphy of wellbores, (c) hydrocarbon content in wellbore intervals, etc.

and integrate the results using a spreadsheet
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Clastic continental deposits, mainly sandstone
Clastic continental deposits, mainly shale and siltstone
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Volcanic deposits

(Informal names) - Formation names from UK or Danish sector
Informal names
Formal names

2014

information need of a geoscientist:

In my area of interest, return the wellbores penetrating a given
chronostratigraphic unit X and return information about the lithostratigraphy
and the hydrocarbon content in the wellbore interval that penetrates X. Also
return information about other wellbore intervals with hydrocarbon content in
the wellbores with hydrocarbon in X.

solution 1 use predefined SQL queries of the in-house system to retrieve in-
formation about (a) wellbores penetrating chronostratigraphic unit X, (b) lithos-
tratigraphy of wellbores, (c) hydrocarbon content in wellbore intervals, etc.

and integrate the results using a spreadsheet

time-consuming, error-prone (e.g., different units of measurement), difficult to repeat
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Data Gathering at Statoil (2)

solution 2 ask an IT expert to translate the information need into SQL
SELECT

WB.IDENTIFIER AS wellbore,
SZ1.STRAT UNIT IDENTIFIER AS chronostrat unit,
SZ2.STRAT UNIT IDENTIFIER AS lithostrat unit,
SZ1.STRAT ZONE ENTRY MD AS top md m

FROM
WELLBORE WB,
STRATIGRAPHIC ZONE SZ1,
ROCK FEATURE RF1,
COMPONENT MATERIAL CM1,
DATA COLLECTION COL1,

. . . (24 tables)
WHERE

WB.REF EXISTENCE KIND = ’actual’ AND
WB.IDENTIFIER = SZ1.WELLBORE AND

. . .
CM1.ENTITY TYPE NAME = ’COMPONENT MATERIAL’ AND

. . .
COL1.REF DATA COLLECTION TYPE = ’stratigraphic hierarchy’ AND

. . .
(lots of other conditions)
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. . .
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time-consuming (a few days to a couple of weeks)
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time-consuming (a few days to a couple of weeks)

knowledge of the geological domain and database structure
(1545 tables and 1727 views)
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Data Gathering at Statoil (2)

solution 2 ask an IT expert to translate the information need into SQL
SELECT

WB.IDENTIFIER AS wellbore,
SZ1.STRAT UNIT IDENTIFIER AS chronostrat unit,
SZ2.STRAT UNIT IDENTIFIER AS lithostrat unit,
SZ1.STRAT ZONE ENTRY MD AS top md m

FROM
WELLBORE WB,
STRATIGRAPHIC ZONE SZ1,
ROCK FEATURE RF1,
COMPONENT MATERIAL CM1,
DATA COLLECTION COL1,

. . . (24 tables)
WHERE

WB.REF EXISTENCE KIND = ’actual’ AND
WB.IDENTIFIER = SZ1.WELLBORE AND

. . .
CM1.ENTITY TYPE NAME = ’COMPONENT MATERIAL’ AND

. . .
COL1.REF DATA COLLECTION TYPE = ’stratigraphic hierarchy’ AND

. . .
(lots of other conditions)

time-consuming (a few days to a couple of weeks)

knowledge of the geological domain and database structure
(1545 tables and 1727 views)

encode the domain knowledge in an ontology
and database structure in mappings
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Ontology-Based Data Access

CREATE TABLE WELLBORE (
WELLBORE S VARCHAR2(19) NOT NULL,
WELLBORE ID VARCHAR2(50) NOT NULL,
R EXISTENCE KD NM VARCHAR2(40) NOT NULL,
...

)

CREATE TABLE WELLBORE INTV (
WELLBORE INTV S VARCHAR2(19) NOT NULL,
ACTIVITY S VARCHAR2(19),
EMODEL OBJECT ID VARCHAR2(40),
...

)

data source
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Ontology-Based Data Access

CREATE TABLE WELLBORE (
WELLBORE S VARCHAR2(19) NOT NULL,
WELLBORE ID VARCHAR2(50) NOT NULL,
R EXISTENCE KD NM VARCHAR2(40) NOT NULL,
...

)

CREATE TABLE WELLBORE INTV (
WELLBORE INTV S VARCHAR2(19) NOT NULL,
ACTIVITY S VARCHAR2(19),
EMODEL OBJECT ID VARCHAR2(40),
...

)

data source

ontology
conceptual view of data
convenient vocabulary

StratigraphicZone

WellboreInterval

StratigraphicUnit

hasUnit

WellborehasWellboreInterval

∪
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Ontology-Based Data Access

CREATE TABLE WELLBORE (
WELLBORE S VARCHAR2(19) NOT NULL,
WELLBORE ID VARCHAR2(50) NOT NULL,
R EXISTENCE KD NM VARCHAR2(40) NOT NULL,
...

)

CREATE TABLE WELLBORE INTV (
WELLBORE INTV S VARCHAR2(19) NOT NULL,
ACTIVITY S VARCHAR2(19),
EMODEL OBJECT ID VARCHAR2(40),
...

)
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ontology
conceptual view of data
convenient vocabulary

StratigraphicZone

WellboreInterval

StratigraphicUnit

hasUnit

WellborehasWellboreInterval

∪

SELECT ?wellbore ?chronostrat unit ?top md m ?lithostrat unit WHERE {
?w a :Wellbore; :name ?wellbore; :hasWellboreInterval ?intv.
?intv a :StratigraphicZone; :hasUnit ?cu; :hasTopDepth ?top.
?cu :name ?chronostrat unit;

:ofStratigraphicColumn [a :ChronoStratigraphicColumn ].
?top a :MeasuredDepth; :valueInStandardUnit ?top md m.
?intv :overlapsWellboreInterval ?litho intv.
?litho intv :hasUnit ?lu.
?lu :name ?lithostrat unit;

:ofStratigraphicColumn [a :LithoStratigraphicColumn ].
}

SPARQL query

Wellbore
name

StratigraphicZone

WellboreInterval

MeasuredDepth
valueInStandardUnit

StratigraphicUnit
name

StratigraphicUnit
name

ChronoStratigraphicColumn

LithoStratigraphicColumn

ofStratigraphicColumn

ofStratigraphicColumnhasWellboreInterval

hasUnithasTopDepth

hasUnit

overlapsWellboreInterval

Visual Query System
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Ontology-Based Data Access

CREATE TABLE WELLBORE (
WELLBORE S VARCHAR2(19) NOT NULL,
WELLBORE ID VARCHAR2(50) NOT NULL,
R EXISTENCE KD NM VARCHAR2(40) NOT NULL,
...

)

CREATE TABLE WELLBORE INTV (
WELLBORE INTV S VARCHAR2(19) NOT NULL,
ACTIVITY S VARCHAR2(19),
EMODEL OBJECT ID VARCHAR2(40),
...

)

data source

ontology
conceptual view of data
convenient vocabulary

StratigraphicZone

WellboreInterval

StratigraphicUnit

hasUnit

WellborehasWellboreInterval

∪

SELECT ?wellbore ?chronostrat unit ?top md m ?lithostrat unit WHERE {
?w a :Wellbore; :name ?wellbore; :hasWellboreInterval ?intv.
?intv a :StratigraphicZone; :hasUnit ?cu; :hasTopDepth ?top.
?cu :name ?chronostrat unit;

:ofStratigraphicColumn [a :ChronoStratigraphicColumn ].
?top a :MeasuredDepth; :valueInStandardUnit ?top md m.
?intv :overlapsWellboreInterval ?litho intv.
?litho intv :hasUnit ?lu.
?lu :name ?lithostrat unit;

:ofStratigraphicColumn [a :LithoStratigraphicColumn ].
}

SPARQL query

Wellbore
name

StratigraphicZone

WellboreInterval

MeasuredDepth
valueInStandardUnit

StratigraphicUnit
name

StratigraphicUnit
name

ChronoStratigraphicColumn

LithoStratigraphicColumn

ofStratigraphicColumn

ofStratigraphicColumnhasWellboreInterval

hasUnithasTopDepth

hasUnit

overlapsWellboreInterval

Visual Query System

map:m-00008 a rr:TriplesMap ;
rr:logicalTable [ rr:tableName "STRATIGRAPHIC ZONE" ] ;
rr:predicateObjectMap [

rr:predicate expl:hasUnit ;
rr:objectMap [ rr:termType rr:IRI ;

rr:template "StratigraphicUnit-{STRAT COLUMN ID}-{...}" ]
...

mappings

reduced time for translating information needs into (SPARQL) queries
days −→minutes
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From Information Needs to Queries and Ontology

73 information needs collected from end-users at Statoil over a period of 4 years

39 are beyond the scope of the Slegge database
user interface configuration / data entry processes / data unavailable in Slegge

34 are basic competency questions for the Subsurface Exploration Ontology

96 SPARQL queries (vagueness / possible interpretation in SPARQL in different ways)

‘my area of interest’ = ‘a particular field’
or ‘a geographical area in the North Sea identified by coordinates’

:CoreSample

:Core
:coreNumber: integer f

:WellboreInterval

:Reservoir

:FluidZone
:fluidZoneContent: string

:StratigraphicZone :StratigraphicUnit

:StratigraphicColumn

:ChronoStratigraphicColumn

:LithoStratigraphicColumn

:SequenceStratigraphicColumn

:Wellbore
:currentWellboreTrack f
:completionDate f
:ABCdocURL

:NonOperatingWellbore

:PluggedWellbore

:ExplorationWellbore

:DevelopmentWellbore

:ProductionWellbore

:Well
:spudDate f

:Document
:physicalLocation
:documentType

:Concession
:awardDate f
:plannedRelinquishmentDate f
:actualRelinquishmentDate f

:License :BusinessArea :AdministrativeEntity

:Company :Country

:Field

:SurfaceFacility

:ProductionFacility

:Facility

owl:Thing

owl:Thing

geo:Geometry
:WKT

geo:Point
:latitude f
:longitude f

:Length

:Pressure

:FormationPressure

:TotalCoreLength

:Depth

:Thickness

:GrossThicknessTVD

:GrossThicknessMeasured

:WaterDepth

:TrueVerticalDepth

:MeasuredDepth

:Porosity

:Permeability

:Measurement
:originalUnitOfMeasurement: string f
:standardUnitOfMeasurement: string f
:valueInOriginalUnit: decimal f
:valueInStandardUnit: decimal f

:hasCoreSample if
1

:extractedFrom f
1

:overlapsWellboreInterval (sym)

:hasUnit

1..*

:ofStratigraphicColumn f
1..*

1

:isParentUnitOf

:hasWellbore
1..*

1..*

:inField

:hasWellboreInterval if

1

:wellboreDocument

:wellLicense

:con
cede

dBy
f

1

:hasPlatform

:wellOperatedBy

:locatedIn

:hasFormationPressure

1..*

:hasWaterDepth

:hasTotalCoreLength

1..*

1..*

:hasDepth 1..*

:in
Wel

lbo
reI

nte
rva

l

:hasMeasurement

:hasTo
pDepth

/:hasD
epth

:hasBo
ttomDe

pth/:h
asDept

h

:hasPermea
bility

1..*

:hasPorosity 1..*

:hasThickness
1..*

:
h
a
s
D
e
p
t
h

1..*

D

D

D

D

D

D

D

D

D

6. consider domains for the following datatype properties

:name: string

:officialName

:statoilName f

:description

:hasURL

:comment

7. :StratigraphicUnit always has a :name (all other data properties are optional) --- why?

12. use rdfs:label as a duplicate for expl:name

Subsurface Exploration Ontology
captures terms from the information needs

71 classes (Wellbore, Core, WellboreInterval with subclasses Reservoir and
StratigraphicZone, etc.) NPD glossary, interviews at Statoil
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73 information needs collected from end-users at Statoil over a period of 4 years

39 are beyond the scope of the Slegge database
user interface configuration / data entry processes / data unavailable in Slegge

34 are basic competency questions for the Subsurface Exploration Ontology

96 SPARQL queries (vagueness / possible interpretation in SPARQL in different ways)

‘my area of interest’ = ‘a particular field’
or ‘a geographical area in the North Sea identified by coordinates’
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:longitude f

:Length

:Pressure
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:TotalCoreLength

:Depth
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:WaterDepth
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:MeasuredDepth

:Porosity

:Permeability

:Measurement
:originalUnitOfMeasurement: string f
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1

:extractedFrom f
1

:overlapsWellboreInterval (sym)

:hasUnit

1..*

:ofStratigraphicColumn f
1..*

1

:isParentUnitOf

:hasWellbore
1..*

1..*

:inField

:hasWellboreInterval if

1

:wellboreDocument

:wellLicense

:con
cede

dBy
f

1

:hasPlatform

:wellOperatedBy

:locatedIn

:hasFormationPressure

1..*

:hasWaterDepth

:hasTotalCoreLength

1..*

1..*

:hasDepth 1..*

:in
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reI
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rva

l

:hasMeasurement

:hasTo
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h

:hasPermea
bility

1..*
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:hasThickness
1..*

:
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h

1..*

D

D

D

D

D

D

D

D

D

6. consider domains for the following datatype properties

:name: string

:officialName

:statoilName f

:description

:hasURL

:comment

7. :StratigraphicUnit always has a :name (all other data properties are optional) --- why?

12. use rdfs:label as a duplicate for expl:name

Subsurface Exploration Ontology
captures terms from the information needs

71 classes (Wellbore, Core, WellboreInterval with subclasses Reservoir and
StratigraphicZone, etc.) NPD glossary, interviews at Statoil

Measurement taxonomy (porosity, permeability, measured depth, true vertical depth, etc.)

measurements can be specified in the standard units / original units
(magic values, e.g., 9999 ft)
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From Information Needs to Queries and Ontology

73 information needs collected from end-users at Statoil over a period of 4 years

39 are beyond the scope of the Slegge database
user interface configuration / data entry processes / data unavailable in Slegge

34 are basic competency questions for the Subsurface Exploration Ontology

96 SPARQL queries (vagueness / possible interpretation in SPARQL in different ways)

‘my area of interest’ = ‘a particular field’
or ‘a geographical area in the North Sea identified by coordinates’

:CoreSample

:Core
:coreNumber: integer f

:WellboreInterval

:Reservoir

:FluidZone
:fluidZoneContent: string

:StratigraphicZone :StratigraphicUnit

:StratigraphicColumn

:ChronoStratigraphicColumn

:LithoStratigraphicColumn

:SequenceStratigraphicColumn

:Wellbore
:currentWellboreTrack f
:completionDate f
:ABCdocURL

:NonOperatingWellbore

:PluggedWellbore

:ExplorationWellbore

:DevelopmentWellbore

:ProductionWellbore

:Well
:spudDate f

:Document
:physicalLocation
:documentType

:Concession
:awardDate f
:plannedRelinquishmentDate f
:actualRelinquishmentDate f

:License :BusinessArea :AdministrativeEntity

:Company :Country

:Field

:SurfaceFacility

:ProductionFacility

:Facility

owl:Thing

owl:Thing

geo:Geometry
:WKT

geo:Point
:latitude f
:longitude f

:Length

:Pressure

:FormationPressure

:TotalCoreLength

:Depth

:Thickness

:GrossThicknessTVD

:GrossThicknessMeasured

:WaterDepth

:TrueVerticalDepth

:MeasuredDepth

:Porosity

:Permeability

:Measurement
:originalUnitOfMeasurement: string f
:standardUnitOfMeasurement: string f
:valueInOriginalUnit: decimal f
:valueInStandardUnit: decimal f

:hasCoreSample if
1

:extractedFrom f
1

:overlapsWellboreInterval (sym)

:hasUnit

1..*

:ofStratigraphicColumn f
1..*

1

:isParentUnitOf

:hasWellbore
1..*

1..*

:inField

:hasWellboreInterval if

1

:wellboreDocument

:wellLicense

:con
cede

dBy
f

1

:hasPlatform

:wellOperatedBy

:locatedIn

:hasFormationPressure

1..*

:hasWaterDepth

:hasTotalCoreLength

1..*

1..*

:hasDepth 1..*

:in
Wel

lbo
reI

nte
rva

l

:hasMeasurement

:hasTo
pDepth

/:hasD
epth

:hasBo
ttomDe

pth/:h
asDept

h

:hasPermea
bility

1..*

:hasPorosity 1..*

:hasThickness
1..*

:
h
a
s
D
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p
t
h

1..*

D

D

D

D

D

D

D

D
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6. consider domains for the following datatype properties

:name: string

:officialName

:statoilName f

:description

:hasURL

:comment

7. :StratigraphicUnit always has a :name (all other data properties are optional) --- why?

12. use rdfs:label as a duplicate for expl:name

Subsurface Exploration Ontology
captures terms from the information needs

71 classes (Wellbore, Core, WellboreInterval with subclasses Reservoir and
StratigraphicZone, etc.) NPD glossary, interviews at Statoil

Measurement taxonomy (porosity, permeability, measured depth, true vertical depth, etc.)

measurements can be specified in the standard units / original units
(magic values, e.g., 9999 ft)

46 object properties & 34 data properties
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Slegge Database

Slegge is an Oracle database (700 GB, since late 1990s)

based on Epicentre v2.2 (Petrotechnical Open Standards Consortium, POSC)

object-oriented logical model and its projection to relational databases
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1545 tables with 19 719 columns (1141 tables are empty)

1722 views (1632 contain no joins and no WHERE clauses)
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• lack of foreign keys: many relationships involve multiple tables for subtypes
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Slegge Database

Slegge is an Oracle database (700 GB, since late 1990s)

based on Epicentre v2.2 (Petrotechnical Open Standards Consortium, POSC)

object-oriented logical model and its projection to relational databases

• extensive (multiple) inheritance hierarchies
– a table per subtype
– a single table for all subtypes with a discriminating column (magic values)

1545 tables with 19 719 columns (1141 tables are empty)

1722 views (1632 contain no joins and no WHERE clauses)

• denormalisation: many columns are duplicated to avoid joins in queries

• lack of foreign keys: many relationships involve multiple tables for subtypes
conditional foreign keys (not supported by the DBMS)

3112 foreign keys but 2727 refer to just 18 reference tables such as R UOM

most of the remaining 385 foreign keys refer to ‘single-purpose’ reference tables

semantics of data is unclear / documentation is outdated & missing
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From Database to Ontology: Mappings

2996 ProSource queries (1801 single-table, but 9 queries are joins of 51–92 tables)

predefined queries for generating reports, filling in forms, etc.
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2996 ProSource queries (1801 single-table, but 9 queries are joins of 51–92 tables)

predefined queries for generating reports, filling in forms, etc.

mapping design method: decompose complex queries into simpler fragments︸ ︷︷ ︸
logical tables for ontology classes & propertiesjoin of the fragments = original query

62 logical tables
180 mapping assertions

# SQL tables/views 1 2 3 4 5 6
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From Database to Ontology: Mappings

2996 ProSource queries (1801 single-table, but 9 queries are joins of 51–92 tables)

predefined queries for generating reports, filling in forms, etc.

mapping design method: decompose complex queries into simpler fragments︸ ︷︷ ︸
logical tables for ontology classes & propertiesjoin of the fragments = original query

62 logical tables
180 mapping assertions

# SQL tables/views 1 2 3 4 5 6

# R2RML logical tables 32 8 13 2 2 5

most have filters, 2 have GROUP BY and 8 stored procedure calls

position uncertainty clsn

SLEGGE EPI.POS UNCR CLSN SLEGGE.POSITION UNCERTAINTY CLSN

POS UNCR CLSN S POSITION UNCERTAINTY CLSN S

EMODEL OBJECT S/ T U1 EMODEL OBJECT S/ T

UNCERTAINTY CLS S U1 UNCERTAINTY CLASS S

START/END TIME ν U1

CLASSIFICATION SYS ν CLASSIFICATION SYSTEM

UNCR CLASS NAME ν UNCERTAINTY CLASS NAME

activity class / classification class

SLEGGE EPI.ACTIVITY CLASS SLEGGE.ACTIVITY CLASS

ACTIVITY CLASS S CTIVITY CLASS S

CLSN CLS NAME U1 NAME

CLASSIFICATION SYS ν U1 CLASSIFICATION SYSTEM

0006/16/26/33/46/54/56: CLSN CLS NAME = formation pressure depth data

uncertainty class

SLEGGE EPI.UNCERTAINTY CLS SLEGGE.UNCERTAINTY CLASS

UNCERTAINTY CLS S UNCERTAINTY CLASS S

CLSN CLS NAME U1 NAME

CLASSIFICATION SYS ν U1 CLASSIFICATION SYSTEM

0057: CLSN CLS NAME = drillers depth

lwell surface point (no v3) / vertex / spatial object

SLEGGE EPI.WELL SURFACE PT SLEGGE.WELL SURFACE POINT

WELL SURFACE PT S0023/72 WELL SURFACE POINT S

WELL SURFACE PT ID ν U1 IDENTIFIER

WELL S U1 WELL S

WATER DEPTH0023 ν WATER DEPTH

WATER DEPTH U ν FU WATER DEPTH U

0023/72: expl:WellWaterDepthSlegge-{WELL SURFACE PT S}

facility alias

SLEGGE EPI.WELL ALIAS SLEGGE.WELL ALIAS

WELL ALIAS S WELL ALIAS S

EFFECTIVE DATE ν U1 EFFECTIVE DATE

R NAMING SYSTEM KD FN U1 REF NAMING SYSTEM

WELL S U1 WELL S

EXPIRY DATE ν U1 EXPIRY DATE

IDENTIFIER0009 IDENTIFIER

WELL ID ν WELL IDENTIFIER

0009: FN = official well name set

wellbore interval / position in wellbore / earth model object

SLEGGE EPI.WELLBORE INTV WELLBORE INTERVAL

WELLBORE INTV S0002/12/24/25/36/44/49/55/60/69 WELLBORE INTERVAL S

WELLBORE ID0055/56 ν WELLBORE IDENTIFIER

EMODEL OBJECT ID0002/12 ν U1 IDENTIFIER

GEOLOGIC FTR S/ T ν U1

WELL COMPLETION S ν U1 WELL COMPLETION S

WELLBORE S U1 WELLBORE S

WB CMPN FCL S/ T ν U1 WELLBORE COMPONENT FACILITY S/ T

ACTIVITY S ν U1 ACTIVITY S

WELL ID ν WELL IDENTIFIER

BOTTOM DEPTH0024/25/57 ν BOTTOM DEPTH

BOTTOM DEPTH U0024/25 ν FU BOTTOM DEPTH U

TOP DEPTH0036/44/57 ν TOP DEPTH

TOP DEPTH U0036/44 ν FU TOP DEPTH U

R WELLBORE INTV NM ν REF WELLBORE INTERVAL

0024/25: BOTTOM DEPTH U = m

0035/44: TOP DEPTH U = m

0002/12/49: expl:Core-{WELLBORE INTV S}
0055/60/69: expl:WellboreInterval-{WELLBORE INTV S}
0024/25/36/44/69: long URIs with WELLBORE INTV S

0055: expl:Wellbore-{WELLBORE ID}
0057: expl:TotalCoreLength-{WELLBORE ID}wellbore / facility (no WELL ID in v3)

SLEGGE EPI.WELLBORE SLEGGE.WELLBORE

WELLBORE S WELLBORE S

WELLBORE ID0001/05/06/11/27/31/51/SZU1 U IDENTIFIER

R EXISTENCE KD NM FE U1 REF EXISTENCE KIND

WELL S U1 WELL S

COMPLETION DATE0001 ν COMPLETION DATE

WELL ID0031 ν WELL IDENTIFIER

TYPICAL FCL NAME ν FF

R WELLBORE KIND ν
SECURITY LABELS S ν VD

CURRENT TRACK0001 ν CURRENT TRACK

R NAMING SYSTEM KD ν FN

0005/11/16/31/35/51: SECURITY LABELS S = 0

0051: CURRENT TRACK IS NULL OR CURRENT TRACK != 1

0001/31/SZ: FE = actual

0001/05/06/11/27/31/35/51: expl:Wellbore-{WELLBORE ID}
0031: expl:Well-{WELL ID}
0001: expl:TotalCoreLength-{WELLBORE ID}

well / facility

SLEGGE EPI.WELL SLEGGE.WELL

WELL S WELL S

WELL ID0009/34/47/52/53/63/68/72/77U1 IDENTIFIER

R EXISTENCE KD NM FE U1 REF EXISTENCE KIND

SPUD DATE0053 ν SPUD DATE

TYPICAL FCL NAME ν FF TYPICAL FACILITY

R NAMING SYSTEM KD ν FN REF NAMING SYSTEM

0009/34/47/52/53/63/68/72/77: expl:Well-{WELL ID}

topological relationship

SLEGGE EPI.TOPOLOGICAL REL SLEGGE.TOPOLOGICAL RELATIONSHIP

TOPOLOGICAL REL S TOPOLOGICAL RELATIONSHIP S

BOUNDARY OVERLAP ν U1 BOUNDARY OVERLAP

PRIM TOPLG OBJ S/ T U1 PRIMARY TOPOLOGICAL OBJECT S/ T

SEC TOPLG OBJ S/ T U1 SECONDARY TOPOLOGICAL OBJECT S/ T

R OBJECT NTRS KIND U1 REF OBJECT INTERSECTION

START/END TIME ν U1

R TOPOLOGIC REL KD ν REF TOPOLOGICAL RELATIONSHIP

rock feature / material (not in v3) / geologic feature

SLEGGE EPI.ROCK FEATURE SLEGGE.ROCK FEATURE

ROCK FEATURE S ROCK FEATURE S

DESCRIPTION0039/SH/SH2 ν DESCRIPTION

ROCK FEATURE ID ν U1

R EXISTENCE KD NM FE U1

KIND S ν U1

R NAMING SYSTEM KD ν FN

lpty pressure (shorter U1)

SLEGGE EPI.P PRESSURE SLEGGE.PTY PRESSURE

P PRESSURE S0006/16/26/33/46/54 PTY PRESSURE S

DATA VALUE0026 DATA VALUE

DATA VALUE U FU DATA VALUE U

OTHER SPTL OBJ S/ T ν U1

ACTIVITY S ν U1 ACTIVITY S

CASING STRING S ν U1

FILTER CAKE S ν U1

FLUID SYSTEM S/ T ν U1

TEMPORARY CMPL S ν U1

TIE BACK STRING S ν U1

0026/56: DATA VALUE U = bar

0006/26/54: expl:FormationPressure-{P PRESSURE S}
0016/46/54: expl:PressureMeasuredDepth-{P PRESSURE S}
0033/54: expl:PressureTrueVerticalDepth-{P PRESSURE S}

pty location 2d

SLEGGE EPI.P LOCATION 2D SLEGGE.LOCATION 2D

P LOCATION 2D S0029/47 P LOCATION 2D S

DATA VALUE 1 O0029 DATA VALUE 1 O

DATA VALUE 1 OU FU DATA VALUE 1 OU

DATA VALUE 2 O0029 DATA VALUE 2 O

DATA VALUE 2 OU FU DATA VALUE 2 OU

WELL SURFACE PT S ν WELL SURFACE POINT S

0029: both OU = dega

0029/47: expl:GeographicalPosition-{P LOCATION 2D S}

pty location 1d (shorter U1)

SLEGGE EPI.P LOCATION 1D SLEGGE.PTY LOCATION 1D

P LOCATION 1D S

DATA VALUE 1 O0033/46/SZ1 DATA VALUE 1 O

DATA VALUE 1 OU0033/46/SZ1FU DATA VALUE 1 OU

OTHER SPTL OBJ S/ T ν U1

ACTIVITY S ν U1

CASING STRING S ν U1

EARTH POS VRTX S ν U1

FACILITY REF PT S ν U1

GENERAL ESRF PT S ν U1

LEGAL SURVEY PT S ν U1

OTHER VERTEX S ν U1

PRS MEAS DTM S ν U1

SEIS FCL NODE S ν U1

WELL DATUM POINT S ν U1

WELL SURFACE PT S ν U1

WELLBORE POINT S ν U1 WELLBORE POINT S

0033/46: FU = m

process parameter

SLEGGE EPI.PROCESS PAR SLEGGE.PROCESS PARAMETER

PROCESS PAR S PROCESS PARAMETER S

PROCESS PAR NAME U1 NAME

TYPICAL ACT S ν U1 TYPICAL ACTIVITY S

PB PARAMETER CODE ν PB PARAMETER CODE

0062: CODE = KLH

other facility / general facility / facility

SLEGGE EPI.OTHER FACILITY SLEGGE.OTHER FACILITY

OTHER FACILITY S0068 OTHER FACILITY S

GENERAL FCL NAME ν U1 NAME

IDENTIFYING FCL S/ T ν U1 IDENTIFYING FACILITY S/ T

R EXISTENCE KD NM FE U1 REF EXISTENCE KIND

TYPICAL FCL NAME ν FF TYPICAL FACILITY

PARENT FACILITY S ν PARENT FACILITY S

0068: GENERAL FCL NAME != none

0068: expl:Facility-{OTHER FACILITY S}

interprocess data / process data

SLEGGE EPI.NTRPROC DATA SLEGGE.INTERPROCESS DATA

NTRPROC DATA S INTERPROCESS DATA S

PROCESS PAR NAME0004 ν PROCESS PARAMETER NAME

REAL VALUE0004/62 ν REAL VALUE

ACTIVITY S ν U1 ACTIVITY S

PROCESS PAR S ν U1 PROCESS PARAMETER S

0062: PROCESS PAR NAME = KLH

component material (material composition v3)

SLEGGE EPI.MATERIAL CMPS SLEGGE.COMPONENT MATERIAL

MATERIAL CMPS S

ENTITY TYPE NM U1 ENTITY TYPE NAME

CHARACTERIZE S/ T ν U1 CHARACTERIZE S

INCORPORATE S/ T ν U1 INCORPORATE S

DSC MTRL TY S/ T ν U1

TYPICAL MATERIAL S/ T ν U1

START/END TIME ν U1

0039/SH: ENTITY TYPE NM = COMPONENT MATERIAL

material classification

SLEGGE EPI.MATERIAL CLSN SLEGGE.MATERIAL CLASSIFICATION

MATERIAL CLSN S

MATERIAL S/ T ν U1 MATERIAL S

MATERIAL CLASS S U1 MATERIAL CLASS S

TYPICAL MTRL S/ T ν U1

START/END TIME ν U1

material class

SLEGGE EPI.MATERIAL CLASS SLEGGE.MATERIAL CLASS

MATERIAL CLASS S MATERIAL CLASS S

CLSN CLS NAME U1 NAME

CLASSIFICATION SYS ν U1 CLASSIFICATION SYSTEM

licence agreement / contract

SLEGGE EPI.LICENSE AGR SLEGGE.LICENSE AGREEMENT

LICENSE AGR S LICENSE AGREEMENT S

EXECUTION DATE0003 ν EXECUTION DATE

EXPIRY DATE0037 ν EXPIRY DATE

ORIGINAL EXPIRY DT0037 ν ORIGINAL EXPIRY DATE

DOCUMENT SPEC ID0003/37/65/77U1 IDENTIFIER

TYP DOC SPEC ID ν
R NAMING SYSTEM KD ν FN REF NAMING SYSTEM

0077: FN = unique concession identifier

0003/37/65/77: expl:Concession-{DOCUMENT SPEC ID}

field

SLEGGE EPI.FIELD SLEGGE.FIELD

FIELD S0030/63 FIELD S

IDENTIFIER0030 U1 IDENTIFIER

UNIQUE MEMBER OF S ν U1 UNIQUE MEMBER OF S

R NAMING SYSTEM KD ν FN REF NAMING SYSTEM

0063: IDENTIFIER != none

0030/63: expl:Field-{FIELD S}

facility composition

SLEGGE EPI.FACILITY CMPS SLEGGE.FACILITY COMPOSITION

FACILITY CMPS S FACILITY COMPOSITION S

ENTITY TYPE NM U1 ENTITY TYPE NAME

PART S/ T U1 PART S/ T

WHOLE S/ T U1 WHOLE S/ T

START/END TIME ν U1

facility classification

SLEGGE EPI.FACILITY CLSN SLEGGE.FACILITY CLASSIFICATION

FACILITY CLSN S FACILITY CLASSIFICATION S

CLASSIFICATION SYS ν CLASSIFICATION SYSTEM

FCL CLASS NAME ν FACILITY CLASS NAME

FACILITY S/ T U1 FACILITY S/ T

FACILITY CLASS S U1

START/END TIME ν U1

0005/11: CLASSIFICATION SYS = POSC wellbore purpose

0005/11: FCL CLASS NAME = exploration/production

document specification clsn

SLEGGE EPI.DOC SPEC CLSN SLEGGE.DOCUMENT SPECIFICATION CLSN

DOC SPEC CLSN S DOCUMENT SPECIFICATION CLSN S

DOCUMENT SPEC S/ T U1 DOCUMENT SPECIFICATION S/ T

DOC SPEC CLS S U1 DOCUMENT SPECIFICATION CLASS S

START/END TIME ν U1

DOC SPEC CLS NAME ν DOCUMENT SPEC CLASS NAME

0065: DOC SPEC CLS NAME = license

document specification class

SLEGGE EPI.DOC SPEC CLS SLEGGE.DOCUMENT SPECIFICATION CLASS

DOC SPEC CLS S DOCUMENT SPECIFICATION CLASS S

CLSN CLS NAME U1 NAME

CLASSIFICATION SYS U1 CLASSIFICATION SYSTEM

0027: CLSN CLS NAME

IN (wellbore data,

wellbore report)

document spec business assoc

SLEGGE EPI.DOC SPEC BSASC SLEGGE.DOCUMENT SPEC BUSINESS ASSOC

DOC SPEC BSASC S DOCUMENT SPEC BUSINESS ASSOC S

BSASC ID0003 ν BUSINESS ASSOCIATE IDENTIFIER

BSASC S U1 BUSINESS ASSOCIATE S

DOC SPEC S/ T U1 DOCUMENT SPECIFICTION S/ T

ROLE U1 ROLE

START/END TIME ν U1

0003: ROLE = country

0003: expl:Country-{BSASC ID}

lcore / material (bulk material in v3)

SLEGGE EPI.CORE SLEGGE.CORE

CORE S0004/49/50/62 CORE S

INVENTORY OBJ ID0050 ν U1 IDENTIFIER

ROCK MATERIAL S/ T ν U1 ROCK MATERIAL S/ T

R EXISTENCE KD NM FE U1 REF EXISTENCE KIND

WELLBORE S ν U1 WELLBORE S

R NAMING SYSTEM KD ν FN

0049/50: FE = actual

0004/50: expl:CorePorosity-{CORE S}
0050/62: expl:CorePermeability-{CORE S}
0049/50: expl:CoreSample-{CORE S}

classification system = naming system (v3)

SLEGGE EPI.CLSN SYS SLEGGE.CLASSIFICATION SYSTEM

CLSN SYS NAME NAME

CLSN SYS S U1

KIND ν KIND

0057: PK = depth type uncertainty

0065: PK = concession type

business assoc facility involv

SLEGGE EPI.BSASC FCL ASN SLEGGE.BUSINESS ASSOC FACILITY INVT

BSASC FCL ASN S BUSINESS ASSOC FACILITY INVT S

BSASC S U1 BUSINESS ASSOCIATE S

FACILITY S/ T U1 FACILITY S/ T

INVOLVEMENT ROLE U1 INVOLVEMENT ROLE

START/END TIME ν U1

0034: INVOLVEMENT ROLE = regulatory authority

0052: INVOLVEMENT ROLE = operator

INVOLVEMENT ROLE FK REF BUSINESS ASSOC FCL ROLE

business associate

SLEGGE EPI.BSASC SLEGGE.BUSINESS ASSOCIATE

BSASC S BUSINESS ASSOCIATE S

BSASC ID0007/34/52/59U1 IDENTIFIER

KIND U1 KIND

R NAMING SYSTEM KD ν FN REF NAMING SYSTEM

0053: BSASC ID != none

0007: expl:Country-{BSASC ID}
0034: expl:CountryArea-{BSASC ID}
0052/59: expl:Company-{BSASC ID}

activity (shorter U1)

SLEGGE EPI.ACTIVITY SLEGGE.ACTIVITY

ACTIVITY S ACTIVITY S

IDENTIFIER0056 U1 IDENTIFIER

CONTAINING ACT S ν U1 CONTAINING ACTIVITY S

FACILITY S/ T ν U1 FACILITY S/ T

KIND S U1 KIND S

MATERIAL S/ T ν U1 MATERIAL S/ T

R EXISTENCE KD NM FE U1 REF EXISTENCE KIND

SEIS GEOM SET S ν U1 SEISMIC GEOMETRY SET S

wellbore point / position in wellbore / earth model object

SLEGGE EPI.WELLBORE POINT SLEGGE.WELLBORE POINT

WELLBORE POINT S WELLBORE POINT S

EMODEL OBJECT IDSZ2 ν U1 IDENTIFIER

GEOLOGIC FTR S/ T ν U1 GEOLOGIC FEATURE S

WELL COMPLETION S ν U1

WELLBORE S U1 WELLBORE S

WB CMPN FCL S/ T ν U1

ACTIVITY S ν U1

AZIMUTH ν AZIMUTH

AZIMUTH U ν FU AZIMUTH U

INCLINATION ν INCLINATION FROM VERTICAL

INCLINATION U ν FU INCLINATION FROM VERTICAL U

R WELLBORE PT NAME ν REF WELLBORE POINT

SZ1: both FU = dega

pty equipment facility (pty generic quantity v3)

SLEGGE EPI.P EQUIPMENT FCL SLEGGE.PTY QUANTITY

P EQUIPMENT FCL S

ENTITY TYPE NM U1 ENTITY TYPE NAME

R TRANSIENT PD NM ν U1

OTHER SPTL OBJ S/ T∗ ν U1

ACTIVITY S ν U1

CATALOG EQP S ν U1

CLSN CLS S/ T∗ ν U1

EQUIPMENT ITEM S ν U1

GENERAL FCL S/ T∗ ν U1

MATERIAL S/ T∗ ν U1 MATERIAL S

R PROPERTY KIND S U1 REF PROPERTY KIND S

TYPICAL FCL NAME ν FF U1

DESCRIBED ACT S ν U1

START/END TIME ν U1

QUANTITY VALUE ν QUANTITY VALUE

QUANTITY VALUE U ν FU QUANTITY VALUE U

QUANTITY VALUE Q ν FQ QUANTITY VALUE Q

SH: ENTITY TYPE NM = PTY QUANTITY (one of 4 subclasses)

SH: QUANTITY VALUE Q (type of quantity) and FU = unitless

stratigraphic marker / feature boundary / geologic feature

SLEGGE EPI.STRAT MRK SLEGGE.STRATIGRAPHIC MARKER

STRAT MRK S STRATIGRAPHIC MARKER S

FEATURE BND ID ν U1

DESCRIPTIONSZ1 ν DESCRIPTION

ENTITY TYPE NM ENTITY TYPE NAME

R NAMING SYSTEM KD ν FN

SZ1: ENTITY TYPE NM = STRATIGRAPHIC MARKER

earth feature classification

SLEGGE EPI.BOUNDARY CLSN SLEGGE.BOUNDARY CLASSIFICATION

BOUNDARY CLSN S

BOUNDARY CLASS S U1

FEATURE BND S/ T U1 FEATURE BOUNDARY S

START/END TIME ν U1

DESCRIPTIONSZ1 ν DESCRIPTION

CLASSIFICATION SYS ν CLASSIFICATION SYSTEM

SZ1: CLASSIFICATION SYS = structural discontinuity type

typical facility

FF SLEGGE EPI.TYPICAL FCL

TYPICAL FCL NAME

TYPICAL FCL S U1

SLEGGE EPI.R WELLBORE

R WELLBORE KIND

R WELLBORE S U1

SLEGGE EPI.R WELLBORE INTV

R WELLBORE INTV NM

R WELLBORE INTV S U1

0002/12/49/57: PK = cored interval

SLEGGE EPI.R OBJECT NTRS

R OBJECT NTRS KIND

R OBJECT NTRS S U1

0049/63: PK = inside

ref business associate

SLEGGE EPI.R BSASC

R BSASC KIND

R BSASC S U1

0007/34: PK = country

0052/59: PK = grouping

document specification class

SLEGGE EPI.TYP DOC SPEC SLEGGE.TYPICAL DOCUMENT SPEC

TYP DOC SPEC ID

TYP DOC SPEC S U1 TYPICAL DOCUMENT SPEC S

DESCRIPTION0020 ν DESCRIPTION

typical activity

SLEGGE EPI.TYPICAL ACT SLEGGE.TYPICAL ACTIVITY

TYPICAL ACT S TYPICAL ACTIVTY S

TYPICAL ACT NAME N U1 NAME

KIND S ν U1 KIND S

SUPER KIND S ν SUPER KIND S

0004: N like porosity

0062: N = permeability

naming system.parent

SLEGGE EPI.R CLSN SYS SLEGGE.REF CLASSIFICATION SYSTEM

NAME NAME

R CLSN SYS S U1 REF CLASSIFICATION SYSTEM S

0010: PK = lithostratigraphy

0018: PK = chronostratigraphy

ref property kind (property kind v3)

SLEGGE EPI.R PROPERTY KIND SLEGGE.REF PROPERTY KIND

R PROPERTY KIND S REF PROPERTY KIND S

R KIND DSC NAME ν U1

R PROPERTY QLF NM ν U1

R PROPERTY TYPE S/ T U1 REF PROPERTY TYPE S

SLEGGE EPI.R DSC PTY SLEGGE.REF DESCRIPTIVE PROPERTY

R PROPERTY TYPE NM NAME

R DSC PTY S U1 REF DESCRIPTIVE PROPERTY S

SH: PK = sequence number

SLEGGE EPI.REFERENCE DATA X SLEGGE.REFERENCE DATA COLLECTION

REFERENCE DATA X S

DATA COLLECTION S U1 IN DATA COLLECTION S

REF DATA S/ T U1 REF DATA S

earth model composition

SLEGGE EPI.SPATIAL OBJECT X SLEGGE.EARTH MODEL COMPOSITION

SPATIAL OBJECT X S

EARTH MODEL S U1 EARTH MODEL S

SPATIAL OBJECT S/ T U1 SPATIAL OBJECT S

feature boundary part / feature boundary / geologic feature

SLEGGE EPI.FEATURE BND PART SLEGGE.FEATURE BOUNDARY PART

FEATURE BND PART S FEATURE BOUNDARY PART S

FEATURE BND ID ν U1

FEATURE BOUNDARY S/ T ν U1 FEATURE BOUNDARY S

SLEGGE EPI.R WELLBORE PT

R WELLBORE PT NAME

R WELLBORE PT S U1

SZ1: PK = wellbore stratigraphic pick

SZ2: PK = artificial stratigraphy

earth model (no U1)

SLEGGE EPI.EARTH MODEL SLEGGE.EARTH MODEL

EARTH MODEL S EARTH MODEL S

EARTH MODEL ID U1

R EARTH MODEL KD ν U1

SLEGGE EPI.R TOPOLOGIC REL

R TOPOLOGIC REL KD

R TOPOLOGIC REL S U1

subject of contract

SLEGGE EPI.SUBJ OF CTRT X SLEGGE.SUBJECT OF CONTRACT

SUBJ OF CTRT X S SUBJECT OF CONTRACT S

BUSINESS OBJECT S/ T U1 BUSINESS OBJECT S/ T

CONTRACT S/ T U1 CONTRACT S/ T

SLEGGE EPI.RESERVOIR SLEGGE.RESERVOIR

RESERVOIR S RESERVOIR S

RESERVOIR NAME0040 U1 NAME

0040: expl:Reservoir-{RESERVOIR NAME}

data collection / process data

SLEGGE EPI.DATA COLLECTION SLEGGE.DATA COLLECTION

DATA COLLECTION S DATA COLLECTION S

DATA COLLECTION NM0010/18/39/42/SH2/SZ ν U1 U NAME

ACTIVITY S ν U1

R DATA COLL TY NM ν U1 REF DATA COLLECTION TYPE

0010/18/39/42/SH2/SZ: R DATA COLL TY NM = stratigraphic hierarchy

SH: DATA COLLECTION NM = stratigraphic hierarchy types

0010/18/39/42: expl:StratigraphicColumn-{DATA COLLECTION NM}

data collection content

SLEGGE EPI.COLL CNTN X SLEGGE.DATA COLLECTION CONTENT

COLL CNTN X S

E AND P DATA S/ T U1 COLLECTION PART S

DATA COLLECTION S U1 PART OF S

SLEGGE.PICKED STRATIGRAPHIC ZONES

WELLBORE0016/60

STRAT COLUMN IDENTIFIER0016/60

STRAT INTERP VERSION0016/60

STRAT ZONE IDENTIFIER0016/60

STRAT ZONE ENTRY MD

STRAT ZONE EXIT MD

STRAT ZONE DEPTH UOM

0016/60: expl:StratigraphicZone-*

SLEGGE.STRAT TOP

WELLBORE

STRAT COLUMN IDENTIFIER

STRAT INTERP VERSION

STRAT UNIT IDENTIFIER

STRAT ZONE IDENTIFIER

STRAT ZONE ENTRY MD

STRAT ZONE EXIT MD

STRAT ZONE DEPTH UOM

SLEGGE.STRATIGRAPHIC ZONE

WELLBORE0008/14/19/32/35/48/58/61/65/70/71

STRAT COLUMN IDENTIFIER0008/14/19/32/35/48/58/61/65/70/71

STRAT INTERP VERSION0008/14/19/32/35/48/58/61/65/70/71

STRAT UNIT IDENTIFIER0032/65

STRAT ZONE IDENTIFIER0008/14/19/32/35/48/58/61/65/70/71

STRAT ZONE ENTRY MD0008/14/19/61/70/71

STRAT ZONE EXIT MD0008/14/19/61/70/71

STRAT ZONE DEPTH UOM0019/58/70/71

0008/14/19/61/70: STRAT ZONE DEPTH UOM = m

0032: STRAT COLUMN IDENTIFIER=FLUID

0008/32/35/48/65: expl:StratigraphicZone-*

0008/14/19/58/61/70/71: lots of long URIs

0065: expl:StratigraphicUnit-*

STRAT COLUMN IDENTIFIER = DATA COLLECTION.DATA COLLECTION NM ν
STRAT UNIT IDENTIFIER = ROCK FEATURE.DESCRIPTION ν
PARENT STRAT ZONE ID = ROCK FEATURE.DESCRIPTION ν

SLEGGE.STRATIGRAPHIC HIERARCHY SLEGGE.STRAT LEVEL PARENTS

STRAT COLUMN IDENTIFIER0022 STRAT COLUMN IDENTIFIER

STRAT UNIT IDENTIFIER0022 STRAT UNIT IDENTIFIER

PARENT STRAT ZONE ID0022

0022: expl:StratigraphicUnit-*

SLEGGE.DENORMALIZED DOCUMENTS SLEGGE.DENORMALIZED DOCUMENTS

DENORMALIZED DOCUMENTS S0017/20/27 DENORMALIZED DOCUMENTS S

REPORT IDENTIFIER0017 REPORT IDENTIFIER

ARCHIVE OBJECT TYPE S ARCHIVE OBJECT TYPE S

ITEM TYPE S ITEM TYPE S

REFERENCE NAME ν REFERENCE NAME

TITLE0017 ν TITLE

COMPANY S

COMMENTS0017 ν COMMENTS

FILE NAME0017 ν FILE NAME

STORAGE LOCATION S ν
STORAGE LOCATION INDEX0017 ν STORAGE LOCATION INDEX

SECURITY LABEL S ν check on the column

0017/20/27: expl:Document-{DENORMALIZED DOCUMENTS S}

REFERENCE ENTITIES:
the large name is used

to indicate the FK in the tables

ref existence kind

FE SLEGGE EPI.R EXISTENCE KD

R EXISTENCE KD S U1

R EXISTENCE KD NM

ref unit of measure

FU SLEGGE EPI.R UOM

R UOM S U1

ENTITY TYPE NM

ACRONYM

NAME

FQ SLEGGE EPI.R QUANTITY TYPE

R QUANTITY TYPE S U1

R QUANTITY TYPE NM

RANGE LOWER ν
RANGE UPPER ν
RANGE UOM ν FU

FN SLEGGE EPI.R NAMING SYSTEM

R NAMING SYSTEM S U1

R NAMING SYSTEM KD

IS TYPE OF

FK: CLASSIFICATION SYS=CLS SYS NAME FK: CLASSIFICATION SYS=CLS SYS NAME

0002/12/49/57 FK: WELLBORE INTV NM

FK: WELLBORE S

FK: R WELLBORE KIND

FK: WELL S

FK: R OBJECT NTRS KIND

FK: R TOPOLOGIC REL KD

FK: PARENT FACILITY S=OTHER FACILITY S

0010/18/SH

FK: CLASSIFICATION SYS=CLSN SYS NAME

FK: TYP DOC SPEC ID

0065 FK:

CLASSIFICATION SYS=CLS SYS NAME

10/18/SH

FK: KIND=NAME

0007/34/52/59

FK: KIND=R BSASC KIND

FK: R WELLBORE PT NAME

FK: BSASC S=COMPANY S

0027

FK: ARCHIVE OBJECT TYPE S

= DOC SPEC CLS S

FK: STORAGE LOCATION S=OTHER FACILITY S

FK: IS TYPE OF=R NAMING SYSTEM KD

FK: RANGE UOM=ACRONYM

0009

WELL S

FK

0005/11

FACILITY S=WELLBORE S FK T=WELLBORE

0003

LICENSE AGR S=DOC SPEC S

FK T=LICENSE AGREEMENT

BSASC S

FK

0004/62

ACTIVITY S FK

0004/62

CONTAINING ACT S=ACTIVITY S

FK
0004/62

MATERIAL S=CORE S

FK T=CORE

0004/62

PROCESS PAR S

FK

0004/62

TYPICAL ACT S

FK

FK : 0006/16/26/33/46/54

ACTIVITY S

FK

0006/16/33/46

FACILITY S=WELLBORE S FK T=WELLBORE

FK : 0006/16/26/33/46/54

KIND S=ACTIVITY CLASS S

FK
0016/33/46

ACTIVITY S

FK

0016

WELLBORE=WELLBORE ID

0020

ITEM TYPE S=TYP DOC SPEC SFK?

0027

WELLBORE ID=REFERENCE NAME

0034/52

BSASC S

FK

0034/52

FACILITY S=WELL S

FK T=WELL

0035/61

WELLBORE=WELLBORE ID

0060

WELLBORE=WELLBORE ID

INTERVAL

0047/72

WELL S

FK

0047

WELL SURFACE PT S

FK

0048

WELLBORE

STRAT ZONE DEPTH UOM

INTERVAL

0077

BUSINESS OBJECT S=WELL S FK T=WELL

0077

CONTRACT S=LICENSE AGR S FK T=LICENSE AGREEMENT

0065

LICENSE AGR S=DOCUMENT SPEC S

FK T=LICENSE AGREEMENT

0065

DOC SPEC CLS S FK

0057

EMODEL OBJECT S=WELLBORE INTV S

FK T=WELLBORE INTV

0057

UNCERTAINTY CLS S FK

0068

WELL S=PART S

FK T=WELL

0068

WHOLE S=OTHER FACILITY S

FK T=OTHER FACILITY

0010/18/39/SH(2-1)/SH(1-2)

ROCK FEATURE S=E AND P DATA S

FK T=ROCK FEATURE

0010/18/39/SH(1-2)/SH(2-2)/SZ

DATA COLLECTION S

FK

0010/18/SH(1-)

ROCK FEATURE S=MATERIAL S

FK T=ROCK FEATURE

0010/18/SH

MATERIAL CLASS S

FK

0039/SH(1-)

INCORPORATE S=ROCK FEATURE S

FK T=ROCK FEATURE

SH(2-)

CHARACTERIZE S=ROCK FEATURE S

FK T=ROCK FEATURE

SH

REF DATA S=R CLSN SYS S FK T=?

SH

DATA COLLECTION S

FK

SH(-1)

MATERIAL S=ROCK FEATURE S

SH

R PROPERTY KIND S FK

SH

R PROPERTY TYPE S=R DSC PTY S FK T=REF DESCRIPTIVE PROPERTY

SZ

EARTH MODEL S=E AND P DATA S

FK T=EARTH MODEL

SZ

EARTH MODEL S

FK

SZ1/SZ2

WELLBORE S

FK

SZ1

FEATURE BOUNDARY S=STRAT MRK SFK T=STRATIGRAPHIC MARKER

SZ1

GEOLOGIC FTR S

= FEATURE BND PART S

FK T=FEATURE BOUNDARY PART

SZ1

FEATURE BND S=FEATURE BND PART SFK T=FEATURE BOUNDARY PART

SZ1&2

EARTH MODEL S

SZ1/SZ2

SPATIAL OBJECT S=WELLBORE POINT S

FK T=WELLBORE POINT

FK : SZ1

WELLBORE POINT S

0016

DATA VALUE 1 OU=STRAT ZONE DEPTH UOM

DATA VALUE 1 O BETWEEN STRAT ZONE ENTRY MD AND STRAT ZONE EXIT MD

0063

PRIM TOPLG OBJ S=FIELD S

FK T=FIELD

0063

SEC TOPLG OBJ S=WELL S

FK T=WELL

0049

PRIM TOPLG OBJ S=WELLBORE INTV S

FK T=WELLBORE INTV

0049

SEC TOPLG OBJ S=CORE S

FK T=CORE

0049

WELLBORE S

STRAT COLUMN IDENTIFIER

STRAT UNIT IDENTIFIER

STRAT ZONE ENTRY MD 6= STRAT ZONE EXIT MD

STRAT COLUMN IDENTIFIER

STRAT UNIT IDENTIFIER

PATTERN X S/ T (surrogate key / type):

X S VARCHAR2(19), X T VARCHAR2(20)

both are either NOT NULL or NULL

both are either in U1 or not in U1 (except P EQUIPMENT FCL)

ENTITY TYPE NM is the name of the class if many subclasses in the same table

PATTERN START/END TIME ν U1

START TIME DATE, END TIME DATE inherited from TRANSIENT ASSOCIATION

both are nullable and in U1

WELLBORE = WELLBORE.WELLBORE ID

STRAT COLUMN IDENTIFIER = DATA COLLECTION.DATA COLLECTION NM ν
STRAT INTERP VERSION = substr WELLBORE POINT.EMODEL OBJECT ID ν
STRAT UNIT IDENTIFIER = STRAT MRK.DESCRIPTION ν
STRAT ZONE IDENTIFIER = BOUNDARY CLSN.DESCRIPTION ν

small database schema

66 tables with 379 columns, 55 views,
5 materialised views, 4 stored procedures

only 47 foreign keys, 11 of which refer to R UOM
only 3 foreign keys refer to entity tables

would be required for semantic query optimisation
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Summary

we publish a complete OBDA specification of the Statoil use case first!

purl.org/slegge

• information needs and SPARQL queries

• Subsurface Exploration Ontology

• R2RML mappings to Slegge database

• Slegge database schema SQL script with integrity constraints
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• Subsurface Exploration Ontology

• R2RML mappings to Slegge database

• Slegge database schema SQL script with integrity constraints

• synthetic data generator is our current work in progress (statistics, implicit constraints)

for benchmarking OBDA systems

better tools for ontology and
mapping design / validation are needed
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