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Background

e Efficiency — important in every administrative domain
* Land administration as well

* WFMS -> efficient process management

* Transactional WFMS

* Integration of transactional concepts
* Ensuring consistency of data
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* Processes over spatial data are complex

* If spatial data are supported than non-spatial should be also

* Problem
* Only a few papers for transactions/processes over spatial data



Research approach

 Questions:

e Can transactional WFMS be used to model processes over spatial component
of LA data

 How could LADM be extended to support processes using transactional
WEMS

* Test case on polygon based cadastral parcels
e Conceptual data model of transactional WFMS



Workflow management system

e Result of need for more efficient and flexible process management
» Support for collaboration of users

* Support for heterogenous IT environments
* Web services
* Invoking applications
e Executing SQL queries and DB procedures
* Blockchain technology

e Disadvantages
* Weak support for consistency and
e Recovery in case of failure



Transactional WFMS

* Overcome disadvantages of WFMS

* Integration of transactions and WFMS (Grefen & Vonk, 2006)

e Spatial WFMS

* Weak or no support for transactional concepts
 Complex collaborative operations on spatial data
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Modelling of processes

* Various notations
* BPMN
 UMLAD
 WF(Petri) nets

e Petri nets
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Generic conceptua

WF_Conditicn «FestureTypes
WF_Arc
- id: Oid
. S id: Oid
- name: String o~ 0.

-  type: WF_ConditionType
- condition: String

- activeBegin: DateTime
- acdiveEnd: DateTime

+compensating Transition 0.

| model

direction: WF_ArcDirectionType |5 4

type: WF_ArcType

activeBegin: DateTime

activeEnd: DateTime

«FeatureTypes
0.1 WF_Transition

- id: Oid

- name: Sting

- definition: JSOM

- wital: Boclean

- transitionType: WF_Transition Type

- transitionTrigger: WF_TransitionTriggerType
- transitionTimecout: int

- aciveBegin: DateTime

- adiveEnd: DateTime

0.1

o.-

«FeatureTypes
WF_Workflow

id: Oid

name: String

note: String
activeBegin: DateTime
activeEnd: DateTime

«Feature Typexs wenumeraticns aenumerations
WF_Place WF_ArcType WF_ArcDirectionType
- id: Oid Sequential FPlace To Transition
- name: String Explicit OR Transition To Place
- type: WF_PlaceType Implicit OR
- activeBegin: DateTime OR join
- activeEnd: DateTime AND join
AND split
0.1
aEnumerations
WF_Case StatusType
«Enumeration: Open
WF_CaselogltemType Tt
Global Suspended
o.- Local Cancelled
«FeatureTypes
WF_Token

0.1

0.~

id: Oid

tokenStatus: WF_TokenStatusType
enabledDate: DateTime
cancelledDate: DateTime
consumedDate: DateTime

«EnuMeration:
WF_ConditionType

sEnUmMerations
WF_Token StatusType

xFeature Types
WF_Case

1.

xFeature Types
WF_Workitem o=

- id: Oid

- start:

- enabledDate: DateTime 0.*
- canceslledDate: DeteTime
- finishedDate: DateTime

- deadline: DateTime

- label: char
- status: WF_CaseStatusType

DateTime

- chedied: DateTime
executed: DateTime

SQL query

Web service
Logical expression
Local function
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«EnuMeration:
WF_PlaceType

sEnumerations

WF_TransitionTriggerType

WF_Caselog

- id: Oid

0.1 - desoiption: String
- type: WF_CaselogltemType

- component: String
- dateAdded: DateTime
- geometry: geometry
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Test case

* Integrity constraints defined in
Vranic, S., Matijevié, H., & Roi¢, M. (2015).
Modelling outsourceable transactions on polygon-
based cadastral parcels. International Journal of
Geographical Information Science, 29(3):454—-474.

* Transaction type
* Planar partition
* Parcel version overlapping
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Support for spatial component of parcels

 Spatial definition of affected area

* Ensuring geometric and topological correctness
* Integrity constraints from (Vranic et al., 2015)

* Ensuring serializability
* Pessimistic manner
* Locking parcels in the affected area

LA Source

«Feature Types
WF_Case

|label: char

technicalAffecte
resultingAres:

status: WF_Casi

ZLA_ Source

+ acceptance: DateTime [0..1]

+ agvailabilityStatus: LA_AwvsilabilityStatusType
+ extirchivell: ExtArchive [0..1]

+ |ifeSpanStamp: DateTime [0..1]

+ maintype: Cl_PresentationFormCeode [0..1)

+ quality: 2_Element [0..%)

recordation: DateTime [0..1)]

+ sl
+ source: Cl_ResponsibleParty [0..7)
+ submission: DateTime [0..1]

| CP_AffectedParcel |

formal: boolean

chededOutVersion

—|n..1

LA_SpatisiUnit

«FeatureTypes
Cadastre::CP_Parcel

- : DateTime
a.-
|
|
| -
{ a.
+destroyed
a.-
+orested
a.-
II -
\ a.

CP_ResultingParcel

ares: int
added: DateTime
ocldParce|Parts: Amay

LA SpatisiUnit

extiddressID: ExtAddress [0..7]

ares: L& AresValue [0..7)

dimension: L&_DimensicnType [0..1]

label: CharacterString [0..1]

referencePoint: GM_Point [0..1]

sulD: Oid

surfaceRelation: LA_SurfaceRelationType [0..1]

A

volume: LA VolumeWalue [0..%]

Z\Versioned Object

beginLifespanVersion: DateTime
endlLifespanVersion: DateTime [0..1]
quality: D2 Element [0..%]

source: Cl_ResponsibleParty [0..%]
lodked: boolean




Integration of WFMS to LADM

e Case is descendant of a source

* Relationships to other descendants
 LA_AdministrativeSource
* LA_SpatialSource

 Reflexive relationship
* checkedOutVersion

* Double relationship
* caseCreated
e caseDestroyed

wfeatureTypes

afeatureTypes
Special Classes:LA_Source

Surveying and Representation::

LA_ Spatial Source

+ measurements: OM_Observati
+ procedure: OM_Process [0..1)
+ type: LA_SpatialSocurceType

+spatialSource | 0.

caseSpatialSource

+ acceptance: DateTime [0..1]
+ awvailabilityStatus: LA_AvailabilityStatusType

\

E——

sID: Oid
+ spurce: Cl_ResponsibleParty [0..7]
+ submission: DateTime [0..1]

extArchivell: ExtArchive [0..1]
lifeSpanStamp: DateTime [0..1]
maintype: Cl_PresentationFormCode [0..1]
quality: 0Q_Element [0..7)

recordation: DateTime [0..1]

1

wfeatureTypes
Administrative:
LA_Administrative Source

+ text: MultiMediaType [D..1]
+ type: LA_AdministrativeSource Type

chedwedDutVersicn

o33 +source | 1.* new
+ 5 a.=
aFeatureTypex C358  caseAdmScurce
WF_Case «featureTypes
- Special Classes::VersionedObject
[Fideaiey +destroyed . +object old
tatus: WF_CaseStatusType ¥ caseDestroyed ! + beginLifespanVersicn: DateTime 0.1
0.1 o.+|+ endlLifespanVersion: DateTime [D..1]
+ guality: Q_Element [D..%)
+oreated - +ohject| T soumoE Cl_ResponsibleParty [0..7)
ceseTea ted - lodked: boolean
0.

* With single update, status of all affected objects is changed



Conclusion

* Processes on polygon-based cadastral parcels can be modelled

* Transactional WFMS can ensure consistency
* Application of ACID properties on a process level
* Application of integrity constraints for spatial component

* Transactional WFMS can be integrated into LADM
* General associations WF_Case <-> VersionedObject
* Associations WF_Case <-> CP_Parcel

e Other approaches were tested
* Optimistic
e Altruistic



Further research

* Support for other spatial data structures such as
topological

* Application of other (than ACID) correctness criteria
e Such as relaxation of atomicity

Thank you. Questions?




