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1. Introduction

= LADM has aggregation objects for:
* People/organizations: LA_Party, LA_GroupParty, LA_PartyMember
e Parcels: LA_SpatialUnit, LA_Spatial_UnitGroup

= No explicit aggregation for rights, restrictions responsibilities
(LA_RRR), but implicit group modelling using constraints

- Two model alternatives explored:
* Extended LADM with LA_RRR_Group
« Standard LADM (with refined constraint for LA_RRR)

- Studied (complex) case of easement(s) with multiple parties
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2. Part-whole model patterns

= Standard ‘part-whole’ aggregation in UML

» Group modelling pattern 1, most general case
» Group modelling pattern 2, simplified

» Group modelling pattern 3, most simplified

e Issues:
« can shares (fraction/rational) be modelled?
e is whole also subclass of the thing?
e is there some kind of hierarchy?
e can parts be shared in multiple wholes?
* model/pattern simple or complex? (#classes)
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Standard

aggregation in UML
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Group modelling pattern 1,
most general case
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Group modelling pattern 2,
simplified
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Group modelling pattern 3,
most simplified
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3a. Real-world case: single easement
(later on: two easements)

Three options (differs per country):

e easement geometry causing subdivision of crossed parcel
e easement geometry on a different ‘level’

- easement without geometry

easement = servitude
(right of way) SU_E1
Road
SU_PA SU_PB SU_PC
"FU Dalft @: ng LADM as 1SO 19152 14

FIG Congress 2010
Facing the Challenges — Building the Capacity
Sydney, Australia, 11-16 April 2010



FIG Congress 2010

Single easement, geometry option 1:
easement causing subdivision

e SU_PAl, SU_PA2, SU_PB1, SU_PB2, SU_PC: ownership right

e SU_PAS3, SU_PB3: ownership right (with an associated party) +
‘easement without party’ (a restriction, i.e “object restriction”)

* LA_BAUnit can group SU_PA1, SU_PA2 (having same rights)

- idem SU_PB1, SU_PB2

HLi_FaE

511_PAZ

e ‘principle of legal
independence’ not applied
e negative side (restriction) SL_Fad

is stored, but positive side
is possible (benefiter; e.g.
owner of SU_PC or even

SU_PC via baunitAsParty)

SL_Pas

SU_Pps

su_rai

sU_rC
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Single easement, geometry option 2:
easement on different ‘level’

= SU’s ownership and SU’s easement in different ‘level’
= According to ‘principle of legal independence’

e 2slides ago: SU_PA, SU_PB, SU_PC: ownership; SU_E1: easement

» Negative side: detected via overlay
e Positive side: associated LA_Party

- If geometry not accurate, then
LA_RequiredRelationshipSpatialUnit

Overlayarea's, 3x for SU1

\

(instead of overlay) ‘
e Multiple overlays are possible for

4
/AN !
s

A

A

single parcel and single easement

SuU3 \J Required
Relation

needed
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Single easement, geometry option 3:
easement without geometry

Location of the easement is unknown

2 options for representing the ‘negative’ side:

1. ‘two level’ approach: easement on separate level, ‘text spatial unit’
(with a restriction) + link via LA_RequiredRelationship to parcel

2. ‘one level approach: easement directly attached parcel

For the ‘positive’ side the options are:

1. no party (object restriction)

2. party (normal person)

3. party role played by ‘baunit’ (baunitAsParty)

LADM facilitates all, so for single easement 3 * 3 = 9 options
3/geometry (subdivision, 2 levels, no) * 3/positive side (above)

"FU Dalft @: ng LADM as 1SO 19152 17

3b. Real-world case: two easements

Three options (differs per country, similar to single easement):
1. easement geometries causing subdivision of crossed parcel

2. easement geometries on a different ‘level’
3. easements without geometry
FLI_Fa2 R.J_=E2
RlI_Raz SJ_"Ra 5U El
B & SlL_rR: SUPC ul Al 20 PEID ull PG
SU_Paa J_T0n =l (=2
= PAD 5. FED
subdivision different level
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Real-world case: two easements
without geometry

Most tricky is now the grouping of easements without geometry
SU_PA has 4 easements-parts (restrictions):

e 2in top part (for SU_PB, SU_PC)

e 2in bottom part (again for SU_PB, SU_PC)

Not possible to group easements-parts in 2 groups

(Note problem does not occur when there is easement geometry)
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4. Model alternatives: LADM with
LA_RRR grouping

Two alternatives:
1. Standard LADM with refinement of constraint shareCheck
2. LADM Extension with new class LA_RRR_Group

Alternative 1 (refined constraint)
< LA_RRR has attributes share (rational) and shareCheck (boolean)
e LA_BAUniIt grouping with constraint:

sum(RRR.share) = 1 per type if RRR.shareCheck

Only applicable when shares are relevant for this type of LA_RRR and
works well for ownership (sum of shares should be 1)

Problem when 2 different instances of LA_RRR of same type and both
with shares (e.g. the 2 easements without geometry)
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Alternative 2: reflection

* LA_RRR_Group-LA_RRR follows standard ‘part-whole’ pattern UML

LA _RRR_Group enables expressing a title to be subdivided
e Attributes move LA_RRR - LA_RRR_Group: timeSpec, shareCheck
e« Members (LA_RRR) of LA_RRR_group all same type > constraint

- Open issues:
* membership association class useful (move share from LA_RRR)?
e should LA_RRR_Group also be an LA_RRR (and connect to LA_Party
and LA_BAUnit)?
* should there be an ordering of LA_RRR(_Group): solve conflicting
claims on same LA_BAUnit?

"FU Dalft @: ng LADM as 1SO 19152 23

SpHal Rspraanntlion:: SevHml Rapraanmiafion::
LA_Mnunrdand acaSirng LA_Ranndaryace

Contents

Introduction

Part-whole model patterns
Real-world case: easements
Model alternatives

Instance level diagrams
Conclusion

ok~ wphr

"FU Deolft Q ME LADM as 1SO 19152 24

FIG Congress 2010
Facing the Challenges — Building the Capacity
Sydney, Australia, 11-16 April 2010

12



5. Instance level diagrams
for the easement real-world case

e 2 LADM alternatives (refined constraint, LA RRR_Group
extended) and 2 cases (1 or 2 easements) give 4 combinations

e For each combination there are 9 options to register easements:
e geometry: 1. subdivision, 2. two levels, 3. no geometry
e positive side: a. no party b. normal party, c. baunitAsParty

- Every option encoded as number-letter pair; e.g. 2¢c

e Total 4 * 9 = 36 instance level diagrams
e A subset will now be presented to illustrate the expression
power of the 2 LADM alternatives

"Fu Dolft @: ME LADM as 1SO 19152 25
""-dniu'\'lm
b - nudndl v | LA_RRR_GrOUp
chabuaT s .
e i L iy model extension
Abvatum :L Puily byn= raimiRamn
bere — sulandlhase .
e : —_—i . , Single easement:
lmlmlﬂ-. l:h.\lu:ljl.- : -h.':.ll:'lp.'-_ Ml:ﬁpﬂ slpahavl ga- A -h.l.lm'l_-p.'-.
;mmﬂ_ﬁ_l-'.-. Eunemarl pjofi:| | Dunemiih FnilE %.!H.hil *Oam- | No geometry
o | o | o] o] 3w | ommav] normal party (2b)
l.mu:lrnli -IlnllT\l.llul ‘ rMJnTm;- ELELE )" 15 I rhoulap] g
Cansresst A2 Unrerabe & Eramasdap B Bureame il 5 ‘Cranarmhip C:
L% RF%: Group LA_HA Uiy LA, At g LB_FO, iy LA PR Gras
ahcAnd= LD s b ) e T wharehwet — Biiew wrn A= L
S _:—I | Note:
[e— chulan wae i g
e e 0 AL additional layer
wld= 1 LL= 1 ‘l'::"_'li
e = PA rem:z = Pl
—T — (must be used
prerep - st | | seanTmas in all cases even
S R ELrE: [ e . .
1A At LA Syt ! iia—— if no grouping
D=L Al i L=
= woME | e .. needed; e.g.
e Rt ownership)
----""-. EaalamT . - -
Famallaed 14 lwend
nune = Prcdd
drcams = bparg ol
-1

FIG Congress 2010
Facing the Challenges — Building the Capacity
Sydney, Australia, 11-16 April 2010



LA_RRR_Group
model extension

Two easements:
no geometry
normal party (2b)

Note:

explosion of
instances
(becomes worse
with subdivision
geometry)

But possible
to group the 4
easement of
SU_PA in 2 groups|

- buelazas

Kuarivre . LA&_Fariy
fikratam (LA _Pamg tie nal.rIFameT
R e fae nakalEzmn .
I
Slanl Ty ioatalimTyas © afcalmTyges
Oenarr-ia A : i Cowrocehip B I DOwrarshia C:
LE_3yt1 H LA Right 1 LA, Haphl
e cwral E g et B P g - caresei
rual-ukes 1 mnChEr = |- s e
a4 L Popewn i
Blzumn gavs =l - bz s -
Evwzinwni b wil Sanmmane A darik: Camamem O bors:
-8 Mealizlon TA_Roaiiaimn T#_Rarvircinn
fpz = sueaetl [ PETREFL [F PR szEnEnl
FramiTaT fWer shendliae: = ow Ak Iula

Edlin L
wile Iz
nanim - Eh

“oali=Tyaas
&l Pa
-8 Apatulhi.
LR
wHe = 10
fra-dnn - 200

= RakaTezAz
CWllnil C:
LA_RalirH

ulds IC| RNz

nane - =

FE s T Lo 1Ty slrAaInT iR

SL_=Fa: o) PC:

L Sl alink
0= ANz
slau =
simanEzn= 27

L
=
= wlirzlyzues
Parceilvwzl LE_Lewsl
a0 - PR

FUSE TR S-S H )

Standard LADM

Single easement:
no geometry
normal party (3b)

FIG Congress 2010
Facing the Challenges — Building the Capacity
Sydney, Australia, 11-16 April 2010

14



i T
) Liasakes 14 Pary
shnus ver CLRTLE HL ly=t =naaudl'eie=
Abanan LA Fary Boinard L&_Salp
I (R TE N P = -alan “ormn
= — Standard LADM
T L] e T
rrh Uk .o IR p_B Camrarsrin o
LA_Rpt .o LA_Rgh. LA Rigr .
e Tl o [ e s e TWO €ASEMeENts:
saCieci= I .o pharnCech = T8 v el - T
wuz e D e an r no geometry
e ey R R e normal party (3b)
Cormrawr 8 ‘el | i | Cwmamac-l B4 GrO: | - i | Cnmamanl M F=ri:
LA Ruikcth: | L Maalicdon |- LA_Mawdrizion
PrE———— e g cwalnTine: ZRATIWT e

i
P
H Fxzamard A7 M-

Caramai A3 4wl :
Lé Raekr cren

Tpus - izl

Eamama -l AF dorS -
L Rask rflar P LA Rewirkden

Not possible

1

i H .

HEE Tz - vl | anw - s
swedtad | 1L T ETTS B AR v

HEE i

1

Ty to group the
"o v stz i amarane, | 4 easements
BALTLA EANILD: : RALnie-
Lo, LA sa ; hm of SU_PA
uR= 10 il PoadecE ) -
r|d1|::-|¢ ] r|l||.'!l -l : Rblal T‘ In 2 groups
| -:':uu.:lspn c'\.\lll‘:lm:l ] -I'"Irn'\\;.m-
EL_PR: T
LA_Bzal lirk : P
gos
] ./1. EYLEE IFLTE
’ B ] RCREN T
" gy 1A Loval
raTa = Favsl
dudirz = Iopoiopice
13s"
ety Standard LADM
; e | [ 3mTmmmReEn o (with (trick’)
f I Bennrd LA Pury '
; fyph - anfuml Pamna i
: — : i Two easements:
; || Mmabm il Pty :
| SomnTyper et || | ) no geometry,
U feicen | | | SR i ) 2 levels

thaakin lypan B i i b e Type e e T afeaiE Ty (teXt Spatial Unit)
—7{ Brssmed E1_kxbi: | Baservai B2 Rup: Chsmiip A e big B pmraa b i
; [ELM Rext rrism i1 LA Mawkchon LA Rt LA mgk LA Ry normal party (4b)
e e xS L] Iz = aarainui. AFH = rmHTh I = varzslip ha = rmchia
Bk = i FERE ot ST hATCheck [ hanched L
—I— s =11 shae 14 = il
oo, | : i
wmne | [ | T | Tmeee | R Note:
I TA_RALKIT TRt TA_RALnir Th_RAlinir
up g U =26 W= 1n ur =4 uri= e new geometry
name=|1 (e e =] |u1u|—I'A (LTI L] lllll‘! i Optlon |ntr0duced
: T — ro— shankim Tpete for easements:
-||,|n|¢.| :n Protu AT k3 u_?& % @ text t I t
ELEI_L":L. U2 st - il - 1u8 ET R X Spa lal-uni
L8 Epabullinil IR _Spadalliit nren =i AmE =100 mn =
FrE L Argendn — 20 dlmengen 10 dinicsm - 20
e = D TR . r — | im—
dimandea - 31| e : ~ : i
P - : SN In example SU_E1
: - 3 g L S -
AT ke sl -n.nultn-m.u.hn[L H-r::.:"nIITL':."I.nl covers both
Exvemaniiavsl 48 Lave of dinpcture e and F i e ko i . Parcalleval LA Leds
T —— woromaka: panchPA o FE L SU_PA and SU_PB
i el n 10 24N1] Tl e ke B — —-
TR ot anil af e 7 (same for SU_E2)

FIG Congress 2010
Facing the Challenges — Building the Capacity
Sydney, Australia, 11-16 April 2010



Contents
Sirengdng:l A SpallilSnia
1. Introduction
2. Part-whole model patterns
3. Real-world case: easements
4. Model alternatives
5. Instance level diagrams
6. Conclusion
"FUDmﬁ @ ME LADM as 1SO 19152 31

6. Conclusion

* Analysed need for grouping LA_RRRs
e Part-whole model patterns prese
situations, different solution
e Most extreme groupin
same parcel with

LADM in different
ogonal with reason)
Igated: two easements on
ons benefitting

0 register same easement situation
ations and traditions of specific countries)
_Group extended LADM version and the
ADM could register all approaches:

ndard LADM needed to use ‘text spatial units’

LA_RRR_Group extended LADM - instance explosion (always)

= No need to change/make more complex current LADM
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object single easement, approach 3a

«featureType»
Abraham :LA_Party

type = naturalPerson

type = ownership
shareCheck = true

«featureType»
Bernard :LA_Party

type = naturalPerson

«featureType»
Claudius :LA_Party

type = naturalPerson

[

«featureType» «featureType» «featureType»
Ownership_A : Ownership B : Ownership_C:
LA_Rig| L ght

type = ownership
shareCheck = true

type = ownership
shareCheck = true

Standard LADM

Single easement:
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