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A Al.1

A A.1.2

A.3

IS0 TS/DTS 19103 Geographic information — Conceptual schema language
1S0 31-1:1992 — 1:

1S0 1000:1992 Sl

1S0 8601:1988 and Corrigendum 1:1991

1SO 11404 :1996

4.

4.1 calendar

4.2 calendar era
4.3 calendar year

4.4 Coordinated Universal Time UTcC



.11

.12

.13

.14

.15

.16

.17

.18

cycle
day
duration

edge

event
feature

feature attribute

feature division

feature fusion

feature operation

feature relationship

feature substitution

feature succession

geometric primitive
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.20

.21

.22

.23

.24

.25

.26

.27

.28

.29

.30

.31
.32

4.33

.34

.35

.36

.37

10

Gregorian calendar

365 366

instant

interval scale

Julian date

Julian day number

life span

month

node

ordinal era

ordinal temporal reference systenm

ordinal scale

period

periodic time

point

state

temporal coordinate

temporal coordinate systenm

temporal feature operation

temporal feature relationship

10

12

4713
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.39
.40
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1999

5.2

temporal position
temporal reference systenm
time of day
topological complex

topological primitive

transaction time

valid time
UML Object Management Group
E
UML UML
--------- =
Temporal Objects Temporal Reference System
5.1
5.1
5.3 5.4
5.5 5.2 5.4

UML

1



™_

5.2
5.2.1
TM_Object
TM_Primitive TM _Complex
TM_TopologicalComplex
1.1
TM_GeometricPrimitive| |TM_TopologicalPrimitive
5.2
5.2.2
5.5 B TM_Object 5.2
TM_Primitive
TM_Primitive
TM_GeometricPrimitive 5.2.4.2
TM_TopologicalPrimitive 5.2.4.2
TM_Complex TM_Primitive

12



TM_TopologicalComplex 5.2.4.5
TM_Complex TM_TopologicalPrimitive

5.2.3
5.2.3.1

TM_GeometricPrimitive

TM_Instant TM_Period
5.3 TM_GeometricPrimitive TM_Order
TM_Primitive TM_Separation
“ uses”
wlnterface:
TM_Order

+rizlativePosilion{olher | TM_Primitive) © TM_RalalvePosition

wllsess

alnterfaces
TM_Separation

T _Primitive

+distance(other | TM_GeometricPrimitivae) © Th_Duralion
+lengthi) @ Th_Deration

slizgen TM_GeometricPrimitive
bagin | 1.1 Beginning 0.+
TM Instant begunBy TM_ Period
posllicn - TM_Position {self start position < self.end.positon] |:|- endedBy
end | 1.1
Ending
5.3
5.2.3.2 TM_Instant
TM_Instant
a) position:TM_Position TM_Instant
TM_Position 5.3

TM_Instant
TM_Position
TM_Instant  TM_Position TM_Position



5.2.3.3 TM_Period

a) Beginning TM_Instant TM_Period

b) Ending TM_Instant TM_Period
TM_Instant
5.4.3
5.2.3.4 TM_Order TM_GeometricPrimitive
TM_Primitive TM_Order
TM_Order TM_Primitive TM_Primitive

a) relativePosition (other:TM_Primitive) : TM_RelativePosition
TM_RelativePosition
5.4 Allen 1983 13
TM_GeometricPrimitive
TM_RelativePosition
b) TM_Primitive other TM_Instant
TM_RelativePosition

Before self.position<other.position
Equals self.position=other.position
After self.position>other.position
c) TM_Primitive TM_Period other TM_Instant

TM_RelativePosition

Before self.end.position < other.position
EndedBy self._end.position = other.position
Contains self.begin.position <other.position AND self.end >

other.position

14



BegunBy
After

self.begin.position = other.position
self.begin.position > other.position

d) TM_Primitive  TM_Instant other TM_Period

Before
Begins
During

Ends
After

TM_RelativePosition

self.position<other._begin._position
self_position=other_begin.position
self.position> other.begin.position AND
self.position<other.end.position
self_position=other._end._position
self.position> other.end.position

sEnumeration:
TM_ RelativePosition

+Before | Characterstring
+After © Characterstring
+Beqgins | Characterstring
+Endls | Characterstring
+0uring ; Characterstring
+Equals ; Characterstring
+Contains | Character=tring
+Overlaps | Characterstring
+heets | Characterstring
+0verlappedBy  CharacterString
+etBy  Characterstring
+BegunBy | CharacterString
+EndedBy | CharacterString

5.4 TM_RelativePosition

e) TM_Primitive  other TM_Period

Before
Meets
Overlaps
Begins

BegunBy

During

TM_RelativePosition

self.end.position < other.begin.position
self.end.position = other.begin.position
self.begin.position < other.begin.position AND
self.end.position > other.begin.position AND
self_end._position < other.end.position
self.begin.position = other.begin.position AND
self.end.position < other.end.position
self_begin._position = other.begin.position AND
self.end.position > other.end.position
self.begin.position > other.begin.position AND
self_end._position < other.end.position

15



Contains

Equals

OverlappedBy

Ends

EndedBy

MetBy
After

TM_Position

5.2.3.5 TM_Separation

a) length():TM_Duration

TM_Instant
TM_Period

self.
self.
self.
self.
self.
self.
self.
self.
self.
self.
self.
self.
self.

begin.position < other.begin.position AND
end.position > other.end.position
begin.position = other.begin.position AND
end=other.end.position

begin.position > other.begin.position AND
begin.position < other.end.position AND
end.position > other.end.position
begin.position > other.begin.position AND
end.position = other.end.position
begin.position < other.begin.position AND
end.position = other.end.position
begin.position = other.end.position
begin.position > other.end.position

TM_GeometricPrimitive
TM_Separation
TM_Duration 5.5

TM_GeometricPrimitive

0 TM_GeometricPrimitive

TM_Period.begin TM_Period.end

TM_Position
TM_Position

TM_OrdinalReferenceSystem
TM_Period.begin TM_Period.end

b) distance(other:TM_GeometricPrimitive):TM_ Duration

TM_GeometricPrimitive

TM_Position

1

TM_ReferenceSystem

TM_Position

TM_PeriodDuration
X0301 1S0 8601

16

TM_GeometricPrimitive
TM_GeometricPrimitive

TM_GeometricPrimitive

2 TM_Position

3

TM_OrdinalReferenceSystem
5.2.3.6 TM_Duration

TM_Duration

5.5



Designator : CharacterString = P

13 PH
years 0..1 : CharacterString
1 Y'I'I
months 0..1 : CharacterString
“ M"
days 0..1 : CharacterString
13 D‘H
timelndicator 0..1 : CharacterString =" T"
113 TH
hours 0..1 : CharacterString
minutes 0..1 : CharacterString
13 MH
seconds 0..1 : CharacterString
13 SH
5 4 30.7 P5DT4H30.7M
JIS X0301 1S0 8601 utc
TM_PeriodDuration
aData Typex
TM_Duration
.I'I-II".
«DataTypes «Data Types
TM_PericdDuration TM_IntervalLength
+designator : CharacterString = P +unit : CharacterString
+years [(1..1] | CharacterString +radix ; Integer
+months [0..1] : CharacterString +factor ; Inleger
+days [0..1] : CharacterString +value ; Integer
+timelndicator [0..1] : CharacterString =T
+howrs [0.1] : CharacterString
+minutes [0.,1] : Character String
+seconds [0..1] . CharacterString

5.5



TM_IntervallLength 1S0 11404

UML
a) unit : CharacterString
b) radix : Integer
c) factor : Integer
d) value: Integer radix ot

Unit = "second", radix = 10, factor = 3, value = 7
milliseconds

5.2.4
5.2.4.1
5.2.4.2 TM_TopologicalPrimitive TM_TopologicalPrimitive
5.6 TM_Node TM_Edge
TM_TopologicalPrimitive TM_GeometricPrimitive

TM_TopologicalPrimitive TM_TopologicalComplex

18



TM_TopologicalComplex

¥
complex | 1..1

Complex
1.7 | primitive

g TW_Order

TM_Primitive

TM_TopologicalPrimitive

0,
<z Torrmiati
TM_Edge | previousEdge '&Mination
L1 B
o < rIE'xtEdgE |r'| |Tia[||:|r|
topology | 0.1
Realization
0..1 | geometry
Vi
TM_Period
5.6
5.2.4.3 TM_Node TM_Node
TM_Instant
TM_Node
a) Initiation TM_Node
b) Ternmination TM_Node
c) Realization TM_Node
TM_Instant
TM_Node
5.2.4.4 TM_Edge TM_Edge
TM_Edge  TM_Period
TM_Edge
a) Initiation TM_Edge
TM_Edge
b) Termination TM_Edge

end

1.1 TM_Node

slarl

>
1.1 Fi
topology | 0.1

Realization
0.1 | geometry
R

TN Instant

TM_Edge
TM_Edge
TM_Instant

TM_Node
TM_Instant

TM_Node

TM_Node

19



TM_Edge

c) Realization TM_Edge TM_Period
TM_Period TM_Edge
TM_Edge TM_Period
5.2.4.5 TM_TopologicalComplex TM_TopologicalComplex

TM_Primitive

a) Composition TM_TopologicalComplex

TM_TopologicalPrimitives
TM_TopologicalComplex TM_Edge TM_Node
TM_Node
5.2.4.6
5.2.4.6.1
TM_Edge Initiation Termination
5.6 TM_Node
TM_Edge
5.2.4.6.2
TM_Edge
TM_Node TM_Primitive
TM_Edge TM_Node
TM_Edge TM_Node
TM_Edge Initiation Termination
0..1 TM_Node
TM_Edge
5.2.4.7 TM_Order TM_TopologicalPrimitive
TM_Primitive TM_Order
TM_Order TM_Primitive TM_Primitive

RelativePosition (other:TM_Primitive) : TM_RelativePosition
TM_TopologicalPrimitive TM_TopologicalComplex
TM_TopologicalPrimitive
TM_TopologicalPrimitive
TM_RelativePosition 5.4

20



Before

Meets

Begins

BegunBy

Equals
Ends

EndedBy

MetBy

After

5.3
5.3.1

TM_TopologicalPrimitive other

Initiation Termination
TM_TopologicalPrimitive TM_Node
TM_Edge TM_Edge TM_Node
previousEdge Termination other TM_Edge
TM_Node  nextEdge Initiation
TM_TopologicalPrimitive TM_Node other
TM_Edge Initiation
TM_TopologicalPrimitive TM_Edge other
TM_Node Initiation
TM_TopologicalPrimitive other
TM_TopologicalPrimitive TM_Node other
TM_Edge Termination
TM_TopologicalPrimitive TM_Edge other
TM_Node Termination
TM_TopologicalPrimitive TM_Node TM_Edge
TM_Edge TM_Node nextEdge Initiation
other TM_Edge TM_Node previousEdge
Termination
TM_TopologicalPrimitive other
Initiation Termination
TM_TopologicalPrimitive TM_TopologicalComplex
J1SX0301 1S0 8601 24
uTc

21



TM_ReferenceSystem

+name : RS ldentifier
+dormainCyalidity [0..7] : EX_Extent

TM_OrdinalReferenceSystem TM_Calendar

TM_CoordinateSystem

TM_Clock

TM_ReferenceSystem
a) name:RS_ldentifier

b) DomainOfvalidity:EX_Extent

1SO 19103

TM_Position

5.3.2

TM_Clock

22

5.7

5.7

RS ldentifier

5.8

TM_ReferenceSystem
EX_Extent

TM_ReferenceSystem

TM_Calendar



TM_Calendar

+dateTrans(calDate : TM_CalDate, time : TM_ClockTime) ; JulianDate

datingSystem | 1..*

Basis
1.." | referenceFrame

TM_CalendarEra

+name : CharaclerString
+referencekvent : CharacterString
+referenceDate : TM_CalDate
+julianReference : JulianDate
+epochOfUse : TM_Period

5.

5.3.2.1 TM_CalendarEra
a) name:CharacterString

b) referenceEvent :CharacterString

c¢) referenceDate :TM_CalDate

d) julianReference :JulianDate

e) epochOfUse :TM_Period

JulianDate

a) Basis TM_CalendarEra
TM_Calendar
TM_Calendar  TM_CalendarEra

“ ” o ”

5.3.2.2 TM_Calendar

+julTransi{jdt : JulianDate) : TM_CalDate
W

0
dateBasis | 0.*

Resolution
0.1 | timeBasis

TM_Clock

+relerenceBvant | CharaclerSiring
+referenceTine | TM_ClockTine
+UlcReference | TM_ClockTime

+elkTransiuTime : TM_ClockTime) : TM_ClockTime

+UtcTrans(clkTime : TM_ClockTime) : TM_ClockTime

8

TM_Period
5.4.5.2

TM_CalendarEra

23



a) dateTrans (calDate:TM_CalDate,time:TM_ClockTime):JulianDate

dateTrans

b) julTrans (jdt:JulianDate):TM_CalDate

a) Basis TM_Calendar
TM_CalendarEra
b) Resolution TM_Calendar
TM_Clock
5.3.2.3 TM_Clock
a) referenceEvent:CharacterString

referenceTime:TM_ClockTime

utcReference:TM_ClockTime
2 24

TM_Clock
b) clkTrans(uTime:TM_ClockTime):TM_ClockTime

¢) utcTrans(clkTime:TM_ClockTime):TM_ClockTime
24

5.3.3

24

JulTrans
clkTrans 24
utcTrans



TM_CoordinateSystem

+origin : DateTime
+interval : CharacterString

HransformCoord({c_value : TM_Coordinate) : DateTime
+transformDateTime(dateTime : DateTime) : TM_Coordinate

5.9
TM_CoordinateSystem 5.9
a) origin:DateTime
DateTime
b) interval:String
J15.2.8203:2000 150 31-1.
150 1000

TM_CoordinateSystem
¢) transformCoord(c_value :TM_Coordinate) :DateTime

transformCoord

d) transformDateTime(dateTime:DateTime):TM_Coordinate (transformDateTime)

5.3.4

5.10

25



TM_OrdinalReferenceSystem

[
1.1 {'system
Strugture
component | 1.
member
0." | TM_OrdinalEra
" N +name ; Characterstring
Compagsition +begin [0..1] : DateTime
1.1 +end [0, 1] : DateTime
qroup
5.10
TM_OrdinalReferenceSystem
Structure

TM_OrdinalEra
TM_OrdinalEra

a) name:CharacterString
b) begin:DateTime
TM_Position
DateTime
DateTime JIS Xx0301 1S0 8601
c) end:DateTime

TM_Position

DateTime

TM_OrdinalEra
5.2.3.5
TM_OrdinalEra
TM_OrdinalEra
5.4
5.4.1

TM_Separation

Composition

26

DateTime

{}ThLEepmaﬂon

TM_ReferenceSystem

TM_OrdinalReferenceSystem

J1S X0301

1S0 8601



1S0 8601

150 8601

5.4.2 uTc JIS X0301
24
_____________________________________________________________________________ E .....J15.X0301 .
DateTime TM_Position
uTc
5.4.4

5.4.3 TM_Position
5.11

TM_Position

TM_Position
TM_ReferenceSystem

TM_Position TM_ReferenceSystem

indeterminatePosition: TM_IndeterminateValue

TM_Position

a) “ unknown”

b) “ now”
c) “ before”
d) *“ after”

TM_Position

TM_IndeterminateValue

TM_Position

TM_Position

TM_Position

TM_Position

TM_Position

uTC

27



. wData Typen
position TM_Position
0.r
frame | 1..1 +indeterminatePosition [0..1]  TM_IndeterminateValuea
L)
TM_ReferenceSystem «Data Types
sData Types .
JulianDate s TM_Coordinate
+eoordinateifalue : Mumber
t«Enumerations “Data Type»

TM_IndeterminateValue TM_OrdinalPosition

+unknown ; Characterstrin : o 2
4niw - ChamderString b #ordinalPosition | Reference<TM_OrdinalEra=

+befare | CharactarSinng
+after - CharacterString

«Data Type:
«Data Type» TM_CalDate
T Sleoning +calDate : Sequence<integer>
+olkTime - Sequence<Numbar> +calﬁndarEra Mame : CharacterString
«Dala IT;rpe el

TM_DateAndTime

5.11
5.4.4
5.4.4.1 TM_CalDate
TM_CalDate
a) CalendarEraName : CharacterString
b) calDate : Sequence <Integer> < >
JI1S X0301 . IS0 8601
“ 1999,09,03" 1999 9
JIS X0301 1S0 8601 “ 19990903"
5.4.4.2 TM_ClockTime
TM_Position
TM_CalDate

TM_ClockTime

28




a) clkTime : Sequence <Number> < > calDate

24 “ 22,15,30.5" 22 15 30.5
JIS x0301 1SO 8601 “ 221530.5"
5.4.4.3 TM_DateAndTime TM_CalDate

TM_ClockTime

5.4.5
5.4.5.1 TM_Coordinate TM_Coordinate

TM_Coordinate
a) CoordinateValue:Number

5.4.5.2 4713 1 1

5.4.6

TM_OrdinalPosition
TM_OrdinalPosition

a) ordinalPosition: Reference <TM_OrdinalEra> <
5.5

5.5.1
5.12

5.5.2 5.5.4

5.5.2 5.5.4



carrier OfCharacteristics

[0.n

5.5.5

tMetaclassy
GF_FeatureType

S

+typeName ; LocalName
+definition ; CharacterStrin

memberCf

1.n

0..n | linkBelween

GF_AttributeType

GF_Operation

A
sMetaclassy | aMetaclasss
GF_PropertyT GF_A iati

_Fropertylype _AssociationType
+memberMName ; LocalName
+definition : CharacterString

1.n
/
aMetaclasss ahdetaclassy aMetaclasss

GF _AssociationRole

+valueType : TypeMame
+valueDomain : CharacterString
+cardinality : Multiplicity

5.

5.5.2

+signature : CharacterSiring

GF_TemporalAttributeType

TM_Instant

30

5.13

+valueType : TypeMName
+cardinality : Multiplicity

GF_FeatureType

GF_AttributeType.valueType
TM_Node

UML

TM_Position



GF_TemporalAttributeType

GF_AttributeType.valueType TM_Period
TM_Edge
GF_TemporalAttributeType
Beginning
Ending TM_Period Initiation
Termination TM_Edge
GF_AttributeType.cardinality
aMetaclasss
GF_AttributeType
+yaluaType : TypeMName
+yalueDomain ; CharacterString
+eardinality | Multiplicity
shetaclasss
GF TemporalAttribute Type
aMetaclasss aMetaclasss
TM EventType TM StateType
5.13
UmML
TM_Duration 5.2.3.5

UML

31



GF_TemporalAttributeType

GF_TemporalAttributeType

“ Feature Attribute Value Domain
Type” “ not enumerated” “ Feature
Attribute Value Domain” “ Feature Attribute Value Data Type”

“ Feature Attribute Value Measurement Unit’

uTC “ Feature Attribute Value
Domain”

“

Feature Attribute Value Data Type” “ Feature Attribute
Value Measurement Unit”

5.5.3
FeatureOperation.signature
RoadlIntersection
umML
TrafficFlow tMin:Integer, tMax:Integer, time:TM_ClockTime : Integer
Feature Operation Textual Description
Feature Operation

Formal Definition

5.5.4
5.5.4.1

5.5.4.2
5.5.4.2.1

32



TM_Order.relativePosition

lifeSpan:TM_Edge

TM_TopologicalComplex

5.14
5.5.4.2.2
5.5.4.2.1
5.5.4.2.3

lifeSpan:TM_Period

TM_Edge

UML

TM_Order

33



GF_FeatureType

+typeMame | LocalName

memberof

i

+definition : CharacterString <

0.n

eMetaclasss

GF_AssociationType

linkBatween

i

m

«Metaclasss

IGF_TemporalRelationship

TM_ SimpleRelationship

aMetaclass»

«Metaclass»
TM_FeatureSuccession

i
£

uMetaclass»
TM_FeatureSubstitution

whMetaclasss
TM_FeatureDivision

wMetaclasss
TM_FeatureFusion

5.14

TM_FeatureSuccession

TM_FeatureDivision

TM_FeatureSubstitution

TM_FeatureFusion




pasture

“ ”

numberOfOccupants

TM_Order.relativePosition

UML
5.5.4.3
ended
TM_Event
5.5.2
5.5.5
TM_Instant TM_Position

UML

UML
began
TM_State
5.15
dataType TypeName

35



36

MD ExtendedElementinfarmation

+name ; Characterstring

+identifier : Characterstring
+efinition : CharacterString
+obligation : CharacterString
+dataType : TypeMName
+domainvalue : Characterstring
+mazimumoccurrence | Characterstring
+parentEntity [1..%] : Characterstring
+rule [0..%] : Characterstring
+rationale [0..%] : Characterstring
+source [0..7] : Characterstring

5.15

dataType TypeName TM_Period
utc



A.l

b)
) 5.

d)
ALl

b)

c) 5.2 5.4 5.5.2 5.5.4.2 5.5.5

d)
AL1.2
a) A.1.1

b)

c) A.1.1 5.2 5.5.3 5.5
d)

A.2
a)

b)

c) 5.3 5.5.2 5.5.3 5.5.4.2
d)



A.3

b)

c)
d)

A.4

b)

c)
d)

38

5.5.5

5.5.5



B.1
B.1.1 TM_GeometricPrimitive B.1
TM_GeometricPrimitive
Building UML
TM_Instant dateOfConstruction TM_Period
periodO0fOccupancy
TM_GeometricPrimitives TM_Order TM_Separation
TM_Instant TM_Instant.position
TM_Position TM_Position
DateTime Building.dateOfConstruction
Building
+=daleConstruction - Th _ Instant
+parodOiCooupancy - Th_ Paerlod
B.1 TM_GeometricPrimitive
B.1.2 TM_GeometricPrimitive B.2
TM_GeometricPrimitive period0fOccupancy
UML UML Building
PeriodOfOccupancy TM_Period TM_Period begin
end DateTime
TM_Period TM_Position
TM_Order relativePosition(other

TM_Primitive) :TM_RelativePosition TM_Separation
Length() : TM_Duration distance(other:TM_GeometricPrimitive):TM_Duration

auliding TM_Period

+dateCfConstruction : TM_ Instant

1.

By

location

periodCocupied | 0.n

periodOfOccupancy

+beagin : DateTime

+end : DateTime

+distance(other : TM_GeometricPrimitive) : TM_Duration
+lengthi) : TM_Duration

+relativePosition{other : TM_Primitive) : TM_RelativePosition

B.2 TM_GeometricPrimitives

39



B.1.3 TM_TopologicalComplex B.3
TM_TopologicalComplex

TM_ToplogicalComplex UML
ArchaeologicalSite SiteHistory
UML SiteHistory TM_TopologicalComplex
TM_Edge OccupancyInterval

TM_Complex

TM_Edge SiteHistory ArchaeologicalSite

History | 1.1

1.7 | Interval

Oecupancylnterval

+oocupants : CharacterString

B.3 TM_TopologicalComplex
B.1.4 B.4
Field 0 n UML
CropRotation crop
CropRotation
cropType
frstPlanting
rotationinterval
Field
field | O.n
0.n | planting
CropRotation
+cropType | CharacterSiring
+firstPlanting : Th_Instant
+rotationlnterval : TM_Duration
B.4
B.2
B.2.1 B.5 UML
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before 0..n
Road ServiceStation
1.n after
B.5
B.6 Building TM_Order.relativePosition
Building
+dateCHConstruction : TM_Instant
+height : Number
+constructionfMaterial - CharacterString
B.6 Building
B.1
Building
B.1 Building
Building constructionMaterial height dateOfConstruction:
TM_Instant.position
as Date
A brick 45 m 1982
B steel 4m 1967
C Wood 8m 1941
D brick 30 m 1967
TM_Instant TM_Order relativePosition
(other:TM_Primitive) : TM_RelativePosition
Building.dateOfConstruction : TM_Instant
other B.2
B.2 Building
Target Instance
Source A B C D
Instance
A Equal After After After
B Before Equal After Equal
C Before Before Equal Before
D Before Equal After Equal

41




B.

2.2 B.7

Y

Successor | 1.1 FeatureSubstilution 1.1 | Predecessor
Pasture Oak_Hickory Forest
1..1 | Predecessor Successor | 1.1

FeatureSubslitution

FeatureSubstitution
Suceessor | 1.1

1.1 | Predecessor

BrushLand .
Pine Forest

Predecassor | 1..1
1..1 | Successor

FeatureSubstitution

B.7

B.8 UML



FeatureDivision

HimeOfDccurrence | TM_ GeometricPrimitive

FeatureSubstitution

+HimeOfDccurrence | TM_ GeometricPrimitve

FeatureFusion

+HimefOocurmance | TW_ GeometricPrimitive

parent | 1.1 2.n | child

predecassor anlacedanl
1.1 Feature 2.n
1.1 1.1
SUCCass0r succedant
Playground ParkinglLot Building VacantlLot
B.8
B.3 B.9
rangeland RangelandTract Lease
RanchHeadquarters
Lease UML
leasePeriod
RanchHeadguarters
A manager 0.0 RangelandTract

+owner : CharacterShing
+Localion : GM_Surface

1.1

pasture

+Location : GM_Suface

Lease

+leasePeriod ; TM_Period

B.9




w) 7/
© 7/

2 | name M RS_Identifi
er
3 | DomainOfvalidity c/ EX_Extent 1SO 19103
4 | Subtype M Specializat | TM_Calenda
ion r
TM_Clock
TM_Coordin
ateSystem
TM_Ordinal
ReferenceS
ystem

6 dateTrans M

CharacterSt
ring

Free text




) 7

© 7/
(9
7 | julTrans M CharacterSt | Free text
ring
8 | Basis M Association | TM_Calenda
rEra
9 | Resolution 0 Association | TM_Clock
10 | TM_CalendarEra M Class Lines 11-
15
11 | name M CharacterSt | Free text
ring
12 | referenceEvent M CharacterSt | Free text
ring
13 | referenceDate M TM_CalDate Date in
the
calendar
being
described
14 | julianReference M JulianDate Number
15 | epochOfUse M TM_Period 1SO 8601
16 | TM_Clock c/ Class Lines 17-
TM_Clock 21
null
17 | referenceEvent M CharacterSt | Free text

ring
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) 7

© 7/
©)
18 | ReferenceTime M TM_ClockTim | Time in
e the clock
being
described
19 | utcReference uTC M TM_ClockTim | ISO 8601
e
20 | utcTrans M CharacterSt | Free text
uTcC ring
21 | clkTrans uTC M CharacterSt | Free text
ring
22 | TM_CoordinateSystem c/ Class Lines 23-
TM_Coordina 26
teSystem
23 | origin M DateTime 1SO 8601
uTC
24 | interval M CharacterSt | I1SO 31-1,
ring 1SO 1000
25 | transformCoord M CharacterSt | Free text
ring
UTC
26 | transformDateTime M CharacterSt | Free text
utc ring
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) 7

© 7/
()
27 | TM_OrdinalReference c/ Class Lines 28-
System TM_OrdinalR 33
eferenceSys
tem
28 | Structure M Association | TM_Ordinal
Era
29 | TM_OrdinalEra Description | M Class Lines 30-
of an 33
ordinal era
30 | name M CharacterSt | Free text
ring
31 | begin 0 DateTime 1SO 8601
32 | end 0 DateTime 1SO 8601
33 | Composition M Association | TM_Ordinal
Era

UML
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D.1

5.3.1

Calendar —1—-—|
1.2 i

[
1 {ordered} Calendar Era

1.7

1.7 | reference

Calendar Year

T T {orderad}

Calendar Month

T T {orderad}

Calendar Day

D.1

D.1
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b)

c)

d)

D.2

D.3.1

5.3.2

D.3.2

D.3.3
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D.1

Dershowitz Reingold 1997 , Doggett
1992 , Hatcher 1984, 1985 Richards 1998

Parise 1982

D.3
D.3.1 45
common yaer 365
9
8
Parise 1982
Richards 1988
753 525 Dionysius
Exiguus
11
15
D.1
January 31 31
February 28 29
March 31 31
April 30 30
May 31 31
June 30 30
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Parise 1982
D.2 5.3
1000 1 1 1582

D.2

10

July 31 31
August 31 31
September 30 30
October 31 31
November 30 30
December 31 31
D.1 12

TM_ReferenceSystem

TM_ReferenceSystem.name

Julian calendar

TM_ReferenceSystem.domainOfvalidity

Western Europe

TM_Calendar.dateTrans

(Y/M/D)

Q)

Y + 4716 — (14 — M) / 12
MOD(M + 9, 12)

D-1

(1461Y" ) / 4

(1530 + 2) / 5

c +d 4D — 1401

TM_Calendar_julTrans

) (Y/M/D)

= J + 1401

= (43 + 3) / 1461

= MOD(4J" +3, 1461) / 4
(5T + 2) / 153

MOD(5T" +2, 153) / 5

DD +1

MOD(M + 2, 12) + 1

Y - 4716 + (14 — M) / 12

—A < |l o o0 o = <
N N N \ N N
1

o g =
1] I " "

Basis

TM_CalendarEra name

Christian era

TM_CalendarEra.referenceEvent

Birth of Jesus Christ
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TM_CalendarEra.referenceDate 01, 01, 01
TM_CalendarEra.julianReference 1721424
TM_CalendarEra.epochOfUse.begin 2087769
TM_CalendarEra.epochOfUse.end 2299160
D.2 Richards 1998
1 1
Richards 1998
D.3.2 1873
D.3
D.3
6.1.1 2405160 2405160 2419614
Meiji
1.7.31 | 2419615 2419615 2424875
Taisho
1.12.26 | 2424876 2424876 2447534
Showa
1.1.8 2447535 2447535
Heisei
D.3.3
12 D.4 13
ca. 2400
barley 1000
500
19 Adaru 11 3,6,8,11,14
Ululu 11 17
D.4
1 Nisanu Tashritu
2 Ayaru Arakhsamnu
3 Simanu Kislimu
4 Du'uzu 10 Tebetu
5 Abu 11 Shabatu




6 Ululu 12 Adaru
(6) Ululu Il | (12) Adaru 11
29 30
747
2000
10
D.5 10
Nisanu
Nebuchadnezzar 1 | 1500163.25 13 384 Adaru 11
Nebuchadnezzar 2 | 1500547.25 12 355
Nebuchadnezzar 3 | 1500902.25 12 356
Nebuchadnezzar 4 | 1501258.25 13 382 Ululu 11
Nebuchadnezzar 5 | 1501640.25 12 355
Nebuchadnezzar 6 | 1501995.25 12 354
Nebuchadnezzar 7 | 1502349.25 13 383 Adaru 11
Nebuchadnezzar 8 | 1502732.25 12 355
Nebuchadnezzar 9 | 1503085.25 13 383 Adaru 11
Nebuchadnezzarl0 | 1503470.25 12 355
D.6

TM_ReferenceSystem

TM_ReferenceSystem.name

Babylonian calendar

TM_ReferenceSystem.domainOfvalidity

Southwest Asia
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TM_Calendar.dateTrans J=J, + INT((M-1)(L/N)) +D -1

— Y Nisanu
(Y/N/D) @)
TM_Calendar.julTrans _; = Nisanu Q) J
= INT((3- J, + 1)/(L/N))
@) D=J-J, +1— INT(M*(L/M))

Basis

TM_CalendarEra. name Nebuchadnezzar 11

TM_CalendarEra.referencekEvent Ascension of Nebuchadnezzar Il to the throne
of Babylon

TM_CalendarEra.referenceDate 01, 01, 01

TM_CalendarEra.JulianReference 1721423.25

TM_CalendarEra.epochOfUse.begin 2087769

TM_CalendarEra.epochOfUse.end 2299160

D.3.4 GPS GPS Global Positioning System GPS

1980 1 6 00:00:00 UTC
WN DN
0
D.7 GPS
TM_ReferenceSystem
TM_ReferenceSystem.name Global Positioning System calendar GPS
TM_ReferenceSystem.domainOfvalidity global




TM_Calendar.dateTrans

(WN,DN) J

J=2444244.5 + (7 * WN) +DN

TM_Calendar_julTrans

6)) (WN,DN)

DL = J — 24442445
WN = INT (DL/7)
DN = MOD (DL, 7)

Basis

TM_CalendarEra.name

GPS era GPS

TM_CalendarEra.referenceEvent

TM_CalendarEra.referenceDate 0001, 01
TM_CalendarEra.julianReference 2444244 .5
TM_CalendarEra.epochOfUse.begin 2444244 .5
TM_CalendarEra.epochOfUse.end current
GPS Tow
GPS 604,800 utc
GPS GPS

uTC 1

GPS

uTC
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