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ABSTRACT 

The first issue of this paper concerns the modelling of the cadastral transactions of the sale and the subdivision of a land parcel that take place in Greece, using the graphical modelling language UML. The activity diagram is used to describe all the procedures that take place in order for the cadastral transactions to be realized.

The second issue of this paper aims to approach a model for the spatial data of the Hellenic Cadastre from an object-oriented perspective, using the Unified Modelling Language. A static structure diagram (class diagram) is used to represent the data model (geodatabase). In addition, the document describes the generation of the geodatabase in GIS software, using the new architectures in computer science (XML, XMI).


The graphical modelling language UML is used in order to model the cadastral transactions of the sale and the subdivision of a land parcel that take place in Greece. The optimum diagram representing a cadastral transaction is the activity diagram that is used to describe activities or workflows in a system, such as the activities that take place in order for a cadastral transaction to be realized.

There are analyzed all the main benefits of the cadastral transactions modelling for the Land Registry System and its users, the state, the economy, including the reinforcement of data exchange between countries, the reduction of the transaction costs and the increase of the transparency of real property markets. The cases of sale and subdivision are being analyzed taking into account technical, juridical and administrative procedures from the time that a beneficiary motivates the transactions until its completion. It should also be mentioned, that the Cadastre in Greece has not been compiled yet, therefore, the Old System of Transcriptions and Mortgages is still valid. This simultaneous existence of the System of Transcriptions and Mortgages and the Cadastral System constitutes an additional reason for modelling all the changes that take place.

The kind of the transaction defines who the participants are. In general, the participants can be the beneficiaries of the land, who can be either Natural or Legal Persons, the surveyor who usually implements the cadastral changes, various public organizations, services or institutions (Taxation Office, Municipality, Urban Planning Office, Office of Ministry of Agriculture etc), lawyers who contribute in the checking of the property rights of the land parcels, the notary, who is essential for the legal consolidation of new rights, and of course the employees of the Cadastral Offices or Offices of the Transcriptions and Mortgages, who will record the change at the database.

Modelling the transaction of the sale

In order the property transfer to be realized the buyer addresses either to a Real Estate agency, or checks over the newspaper notices in order to come in contact with the seller. In Greece, if the land parcel is located in Athens or Thessaloniki and the price of the purchase is over 12.000€ the seller and the buyer appeal to separate lawyers, otherwise only the buyer appeals to a lawyer. The role of the buyer’s lawyer is the control of the under sale property’s title. This control includes checking owner’s property rights, regarding the last twenty years. Moreover, the potential of existence of any charge such as a mortgage, servitude the requisition from any other Natural or Legal Person or the State are investigated. In the case where the land parcel has been transferred to the owner from heritage, the relative documents are checked. These above mentioned controls usually also made by the notary. The notary also checks some other documents which owner and buyer collect, including documents from the Taxation Office, the Municipality and some forms they ought to fill in.  After that, the notary calculates the economic value of the real property, draws up the deed, and finally the owner and buyer sign it. 

After the sign of the deed, it is up to the notary or to the new owner to register the action to the appropriate land registry. If the Cadastre is compiled in the area where the land parcel is placed, the new owner addresses to the Cadastral Office in order to register the property transaction otherwise he addresses to the Office of Transcriptions and Mortgages. The new property registration is recorded after the necessary check of property’s title. The control concerns the legality of the title and the relevant documents. In the Cadastral System, if the check is not valid or there is any lack in the prerequisite documents, the new registration gets a temporary character until the owner brings all the appropriate documents. The temporary registration is being removed from the database after a short period of time in case the owner doesn’t arrange the issue.  On the other hand the registration is permanent.

The case of the sale does not involve any change of the spatial data, so the cadastral diagrams are not been updated. On the other hand, it affects the descriptive data. The records concerning the initial rights and the initial beneficiaries are firstly registered in a separate database before their removal from the original database. 
In the next figure the model of the sale is depicted. By using the appropriate UML symbolisms the output model describes all the procedures of the transaction, from the time that one motivates the sale until its completion.
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Modelling the transaction of the subdivision

The subdivision can be motivated either by a Natural or a Legal person. The subdivision in Greece usually takes place when the owner has decided to transfer a part of the initial land parcel. This person addresses to a surveyor in order to check the documents concerning the real property. Because there are some cases where the subdivision of a land parcel is forbidden in Greece, the surveyor also checks if the subdivision of the specific land parcel is permitted by the law restrictions. 

 After that, the owner addresses to the relevant office (Urban Planning Office or the Office of Ministry of Agriculture) in order to receive a certification that the parcel’s subdivision is permitted. Then he addresses to a notary in order to check the owner’s property rights, regarding the last twenty years. Moreover, the potential of existence of any charge such as a mortgage, a servitude, or requisition from any other Natural or Legal Person or the State are investigated. In the case where the land parcel has been transferred to the owner from heritage, the relative documents are checked. The notary also checks some other documents which owner collects including documents from the Taxation Office, the Municipality and some forms he ought to fill in.  After that, the notary calculates the economic value of the real property, draws up the deeds, which he finally signs. 

After the sign of the deed, it is up to the notary or to the owner to register the action to the appropriate land registry. If the Cadastre is compiled in the area where the land parcel is placed, the owner addresses to the Cadastral Office in order to register the property transaction otherwise he addresses to the Office of Transcriptions and Mortgages. The new property registration is recorded after the necessary check of property’s title. The control concerns the legality of the title and the relevant documents. In the Cadastral System, if the check is not valid or there is any lack in the prerequisite documents, the new registration gets a temporary character until the owner brings all the appropriate documents. The temporary registration is being removed from the database after a short period of time in case the owner doesn’t arrange the issue.  On the other hand the registration is permanent.

The case of the subdivision involves the change of the spatial data, so the cadastral diagrams are been updated. The surveyor ought to depict in a sketch the land parcels and updates the sketch according to the mutation that took place. He names the new created points in the cadastral map and gives a table of coordinates of the new points in the Hellenic Geodetic Reference System 1987. The records concerning the initial rights and the initial beneficiaries are firstly registered in a separate database before their removal from the original database. 

In the next figure the model of the subdivision is depicted. By using the appropriate UML symbolisms the output model describes all the procedures of the transaction, from the time that one motivates the subdivision until its completion.
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  Designing the spatial data of Hellenic Cadastre using UML, and    generating the geodatabase schema

Despite the fact that nowadays the data of the Hellenic Cadastre are being managed by a relational database system, Unified Modelling Language is used in order to model the spatial data of the Hellenic Cadastre, because of the many advantages that the object oriented designing induces. A static structure diagram (class diagram) was used to represent the data model. The way all the spatial features of the Hellenic Cadastre and their relationships by using the appropriate symbolisms is analysed.

In order to achieve the easier and faster interchanging of data between different modelling tools or other tools, XML Metadata Interchange specification (XMI) is used for exporting the UML diagram. The design of the XMI architecture represents an extremely important initiative, providing an important tool for the successful exchange of information between the various cadastral systems. The characteristics of this architecture are analysed and there are mentioning all the great advantages that XMI format offers. It combines the benefits of the web-based XML standard for defining, validating, and sharing document formats on the web with the benefits of the object-oriented Unified Modelling Language (UML), a specification of the Object Management Group (OMG) that provides application developers a common language for specifying, visualizing and constructing distributed objects and models. The importance of the new format is shown by the major efforts of the software developers enabling the importing and exporting XMI representations of the UML models. 
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Figure 3   Generating the database
This part of the paper focuses on the phase of exporting the UML diagram in XMI format and all the issues dealing with the generation of the geodatabase schema.

The steps for creating the geodatabase are:


1. Design the object model using UML.

2. Export the model to XML Metadata Interchange (XMI), using the XMI Export facility.

3. Generate and create the geodatabase schema, in GIS software.

       4.  Loading data to the geodatabase.

The main benefit concerns the use of the mentioned technologies is that they facilitate the exchange of information in an independent manner, allowing developers to build, store, and exchange models, regardless of using a programming language. In other words, they achieve the interoperability and the easy interchange of data between heterogeneous systems

The main problem that was faced during this procedure of importing the data model in ArcInfo was that the model had to be rebuilt in a more relational perspective so that the import of the model can be applicable, because ArcInfo operates in a more relational perspective either than in object oriented logic.  

Another difficulty concerns the use of the mentioned technologies is that the software tools that export in XMI format use different versions of XMI, a problem which is strengthened by the various versions of UML.
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Figure 1.   The model of the sale





Figure 2.   The model of the subdivision








