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Introduction

* An appropriate cadastral data model plays an
important role to ensure a successful development
of the cadastral system.

e LADM -1S0O 19152 standard and most recognisable
data model in land administration discourse.

e Standardization makes your data model flexible and
that makes working with your data much easier.

* Having a standard is one important step, but the
implementation forms the next required step in
practice.
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Review of Cadastral Data Models

* Since land administration requirements differ among
the jurisdictions, various cadastral data models have
been developed around the world.

e 4 basic issues are common to them all:

— They do not facilitate efficient representation and analysis
of 3D cadastral object

— They are not semantically enriched

— They do not integrate physical and legal objects into
cadastral data models

— They do not based on standards
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Review of Cadastral Data Models
(cont..)

* 6 cadastral data models have been reviewed:-
— Core Cadastral Data Model
— FGDC Standard Reference Model
— Legal Property Object Model
— ePlan Model
— Land Administration Domain Model (LADM)
— 3D Cadastral Data Model

 These data models were assessed and compared
based on selected criteria.
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UTM Conceptual Model of Strata
Objects

* The development of the conceptual model of strata
objects is based on the LADM standard.

e Basically, the conceptual strata model is part of the
Malaysian LADM Country Profile.

* The developed model was evaluated and verified by
the DSMM and Land Office.

e Unified Modelling Language (UML) is used to
develop the conceptual model.
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UTM Conceptual Model of Strata
Objects (cont..)

 The development of the strata model supports wide
range of objects:
— parcel unit
— accessory unit
— common property unit
— limited common property unit
— land parcel
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UTM Conceptual Model of Strata
Objects (cont..)

* The strata objects model also would be useful for
Malaysia and countries with similar land
administration systems.

* The conceptual model of strata object is divided by
two parts:-

— Spatial
— Administrative
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Converting Strata XML to LADM

 Some sample data from JUPEM (i.e strata XML and
building plan) are converted into the model.

* The study area is at Perdana Parkcity project in the
state of Kuala Lumpur.

* Perdana Parkcity project contains:-
— 1 condominium with 27storey
— 76 land parcels with 3 storey houses
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Converting Strata XML to LADM
(cont..)

Study area
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®UTM Converting Strata XML to LADM
(cont..)

* Current XML strata data contains the following
information: schema, block, ‘tingkat’ or floor, parcel,
accessory, common area and land parcel.

* Based on the developed strata objects model, block is
refer to MY _Building class, parcel refer MY _ParcelUnit
class, accessory refer to MY _AccessoryUnit class,
common area refer to MY_CommonPropertyUnit class
and land parcel refer to MY _LandParcel class.

* Two strata objects are missing (i.e. scheme and floor).

* However, it can be derived using Unique Parcel
|dentifier (UPI).
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UTM Converting Strata XML to LADM
(cont..)
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| Search... L - e d el

@@ || DAPD_LRVPhD Drat Thesis\Data collection\UTM-Amalina publwpb 5-2017\5016.XNL
| & pAPhD_LR\PRD Draft Thesi... * |

TEMEEMNgRat=  atuie= 4.000 U = =
tingkatno="(T)2" blockupi=" 14000200062179(5)5016(B)M1(M)0":- <,f'T|ngkat> )
<Tingkat height="3.000" upi="14000200062179(5)5016(B)M1(M)0(T)3" keratan_groupid="14000200062179(5)5016(B)M1(GK)1"
namalaintingkat="" altitude="7.000" unit="M" area="559.000" no_of aksesori_kr="0" no_of aksesori="98" no_of petak kr="0" no_of petak="0"
tingkatno="(T)3" blockupi="14000200062179(5)5016(B)M1(M)0"> </Tingkat>
<Tingkat height="3.000" upi="14000200062179(S)5016(B)M1(M)0(T)4" keratan_groupid="14000200062179(5)5016(B)M1(GK)1"
namalaintingkat="" altitude="10.000" unit="M" area="570.000" no_of_aksesori_kr="0" no_of_aksesori="98" no_of_petak_kr="0" no_of_petak="0"
tingkatno="(T)4" blockupi="14000200062179(5)5016(B)M1(M)0"> </Tingkat=>
<Tingkat height="4.500" upi="14000200062179(S)5016(B)M1(M)0(T)5" keratan_groupid="14000200062179(5)5016(B)M1(GK)1"
namalaintingkat="" altitude="13.000" unit="M" area="549.000" no_of_aksesori_kr="0" no_of_aksesori="100" no_of_petak_kr="0" no_of_petak="0"
tingkatno="(T)5" blockupi="14000200062179(S)5016(B)M1(M)0"> </Tingkat>
<Tingkat height="3.000" UD\=”14000200062179(8)5016(B)Ml(M)U(T)ﬁ" keratan_groupid="14000200062179(5)5016(B)M1(GK)1"
namalaintingkat="" altitude="17.500" unit="M" area="287.000" no_of aksesori_kr="0" no_of aksesori="0" no_of petak kr="0" no_of petak="0"
tingkatno= "(T)G” blockupi="14000200062179(5)5016(B)M1(M)0"> </Tingkat>
<Tingkat height="3.200" upi="14000200062179(S)5016(B)M1(M)0(T)7" keratan_groupid="14000200062179(5)5016(B)M1(GK)1"
namalaintingkat="" altitude="20.500" unit="M" area="1222.000" no_of_aksesori_kr="0" no_of_aksesori="4" no_of_petak_kr="0" no_of_petak="10"
tingkatno="(T)7" IJ\ockupl—"140002000621?9(5)5016(B)M1(M)D">
- <Petak pab="PA(B)200017" is_kr="N" umtsyer— 151" haght— 3.200" upl— 14000200062179(5)5016(B)M1(M)0(T)7(P)10” rastertable=""
namapetak="" kodkegunaanpetak: REU1" folio="20" &_unit="M" jp_area="151" a_area="151" g _: area* 151 362 petakno— (P)lD >
- <boundary unit="M" isislandlot="false" guid="f73edbcda8c3424aala7043be47efcof" z
bearing="193.5809" petakupi="14000200062179(S)5016(B)M1(M)0(T)7(P)10">
<vertex isislandlot="false" guid="b2fe657371814a7892bfhc6533214125" petakupif”"14000200062179(S)5016(B)M1(M)0(T)7(P)10" §="-
54772.291" x="14225.135"/>
<vertex isislandlot="false" guid="7e87a08205c54364b9bdb40fbc8d2e0b" petakupi="14000200062179(5)5016(B)M1(M)0(T)7(P)10" v="-
54781.922" x="14222.739"/>
</boundary>
- <boundary unit="M" isislandlot="false" guid="ba8d72a171ee4f838648a734b03abedb" a_distance="1.100" g_distance="1.149"
bearing="283.5809" petakupi="14000200062179(S)5016(B)M1(M)0(T)7(P)10">
<vertex isislandlot="false" guid="38831906a02045828f760d4840ceaadc" petakupi="14000200062179(S)5016(B)M1(M)O(T)7(P)10" y="-
54781.922" x="14222.739"/>
<vertex isislandlot="false" guid="8766491d37d24bc799c7a6c10f87e498" petakupi="14000200062179(S)5016(B)M1(M)O(T)7(P)10" y="-
54781.645" x="14221.624"/>
</boundary>
- <boundary unit="M" isislandlot="false" guid="bb7{f8205b4ff4cd5ae5269c20dc6ce5c" a_distance="0.900" g_distance="0.900"
bearing="193.5809" petakupi="14000200062179(S)5016(B)M1(M)0(T)7(P)10">
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Strata XML
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®UTM Converting Strata XML to LADM
(cont..)

* The Strata XML format used in this experiment is
formatted in version 7.6

* The conversion from Strata XML to LADM is done by
implementing an intermediate mapfile, which contains

information from origin terminology (XML) to
destination (LADM).

* The mapfile also contains information such as parent
and child which is important in LADM schema.

* The output of the converter is then used to import
into database.

www.utm.my

innovative e entrepreneurial e global




UTM Converting Strata XML to LADM
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(cont..)
XSD LADM DB
Validation [ Mapfile } schema

| |

Input XML~ |—> | Converter
(Strata XML) ’

The workflow diagram of the conversation
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®UTM Converting Strata XML to LADM
(cont..)

* The program is developed using C# NetCore initialized
with desktop form.

* Mapfile is also loaded into the program and
conversion process is initialized based on the XML
structure, which is from top to bottom.

* Noted that the database is already loaded with LADM
compliant tables or schemas, which will be used to
store the converted output.

* The mapfile determines the parent and child, the
appropriate LADM container as well as its attributes.
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UTM Converting Strata XML to LADM
(cont..)

1 <?xml wversion="1.0"%2:>
3 [H<Map>

H «<5cheme ca:tei:e:=“HY_Lﬂt2D”}

<Negeri subElement="state" container="MY Lot2D"/>

L [En]

10 <Dasrah subElement="distrioct" ca:tai:e:=”HY_Lﬂt2D“I}
12 <Mukim subElement="mokim" cnntai:e:=“HY_Lﬂt2D“f}

14 <5eksyen subElement="section" container="MY LotZD"/>

The mapfile snippet
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)JUTM Converting Strata XML to LADM
(cont..)

StrataLADM — O *
Database Properties Conversion Properties
o
Database Strata ><I"“'||-| | Browse
Mame
Usemame Strata #50 | | Browse
ap File
| S
DB Inzert
Test Connect F‘rog?asm | | Browse
Save to | | T
Convert and
Insert
Log ns
Status

GUI of the conversion
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UTM Converting Strata XML to LADM
(cont..)

e As the Strata XML stored height information at parent

level, and applies to entire parcel unit of the floor, the
converter used such information to aggregate the

levels and store as Z value for each corner of the
parcel unit.

e Theresultin 3D is then viewed in QGIS.
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The entire scheme in QGIS
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Prototype Development

 Development of the prototype begins with conceptual
of strata objects model.

e 37 classes from the strata model are selected to
translate it into tables in the database schema.

* Internally the local ID is enough for the various
identifier values.

e |D’s have to be unique for objects.
* Note that for a single object there may be multiple

versions, which have the same ID, but can be
differentiated via their beginDateTime attribute.
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W pgAdmin 4

Prototype Development (cont..)

i\ Browser

=-IF) Tables (37)

- |j MY_AdministrativeSource

- |j MY_BoundaryFaceString
|j MY_BoundaryFaceStringPointRelationship
|j MY_Building

- |j MY_CommonFropertyUnit

- |j MY_CommonPropertyUnitType

a |j MY_GroupParty

- |j LA_administrativeSourceType
- |j LA_AvailabilityStatusType
[ La_saunitType

|j LA_BuildingType

a D LA_DimensionType

|j LA_GroupPartyType

- |j LA_LevelContentType

|j LA_PartyRoleType

£
E
£
E
£
£
£
£
£ |j LA_PartyType

[ |j LA_FointType

[ |j LA_RightType

[ |j LA_SpatialSourceType
£ |j LA_StructureType
&
£
£
£
£
£
£
£
E
£
£
£
£
£

D MY _AccessoryUnit
|j MY_AccessoryUnitType

m

[ my_saunit

|j MY_LandParcel

- |j MY_Level

|j MY_LimitedCommonPropertylUnit

- [ My Lotz 2

@ Dashboard ©f Properties [B SQL |~ Statistics 4 Dependencies 4} Dependents

Transactions per second

Database sessions

1.00 2.00
Wctive WCommits
0.80 Idle 150 Rollbacks
WTotal WTransactions
0.60
1.00
0.40
0.20 0.50
0.00 0.00
gocki0
1.00 20000 600
Winsers W ctched =00 BReads
Updates 45000 | “Retumed Hits
WDeletes 400
0.50 10000 300
200
5000
100
000 0 0 —
Database activity
Sessions Locks Prepared Transactions
= Q

2620 postares paadmin 4 - DB:ladm 2018-03-07 16:27:41 +08 idle
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Prototype Development (cont..)

* Each code lists class is implemented by their own
table.

* The table name has the extension ‘Type’ added after
the code list name of the conceptual model.

* Existing sample data from JUPEM are converted into
the technical model and loaded in the database.

 The data from the Postgres database can be accessed
using QGIS software for 3D visualisation and editing.

* The Structured Query Language (SQL) will be used to
query and extract the data from the database with the
prototype.
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* MY_CommonPropertyUnit : Features Total: 510, Filtered: 510, Selected: 0

Prototype Development (cont..)

Processing Toolbox BE
260294
| Q search

» (D) Recently used

b @ Cartography

» @ Database

» Q) Filetools

3D Map 1
p-AL T - RN

A LEN B ATERPD BRE &

‘iksuID A =‘€H 4 MM\ Update Selected
- suld = s [} dimension type area_ml volume_m3  beginDateTime  encDateTime E

36 | 14000200062179(5)3016(BJMIM)OTI(C)1 05 4 Lt 2019:-07-26 2019-07-26

; 14000200062179(S)016E)MIMIOT ()10 s 7 Lt 2019-07-26 2019-07-26

}IT 14000200062179(S)3016BIMIMIOT) ()2 05 -] NuLL 2019-07-26 2019-07-26

; 14000200062179(5)5016B)MIMIO(TY1(C)3 05 i L 2019:-07-26 2019-07-26

MT 14000200062179(S)S016(B)MIIM)OCT) 1 (C)4 (€ 13 NuLL 2019-07-26 2019-07-26

; 14000200062179(S)016EIMIMIOT1(C)3 05 9 NuLL 2019-07-26 2019-07-26

T ot el

Data query and visualization of strata objects using QGIS
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Conclusions

* The contribution of this research is the formulation of
this mapfile for the purpose of converting local
industry strata scheme to LADM compliant datasets.

* This is important and essential to achieve both
industrial demands in utilizing common scheme in
daily business practices, while allowing
standardization of data towards full implementation of
LADM for the country as a whole.
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Conclusions (cont..)

 The mapfile is a transition and intermediate solution

towards the potential full implementation of LADM in
Malaysia.

* Enriching the mapfile for supporting the latest version
of Strata XML allow seamless integration between
systems and standards.

* The outlook of this research is to develop a near-
future prototype that covers all functionalities with

large area and creating prototype with appropriate
web-interface for JUPEM data accessibility.
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Thank You
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