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ABSTRACT 

The use and analysis of unstructured semantic data such as 

text files, semantic web, and etc which have been included the 

bulk of the available data sources, such as Internet due to their 

high volume and the extent of their resources is very 

complicated and time consuming process. In this context, the 

ontology for modeling and better understanding this data is 

used. So far, various methods for creating a relational 

database from ontology are proposed, however, creating of 

data warehouse from these unstructured data due to the 

possibility of using OLAP, top speed of reporting and its 

other benefits has received much attention. Numerous 

approaches and implementations of creating data warehouse 

from semantic data have been introduced. However, they still 

have the following disadvantages: human-dependence, semi-

automatic, losing data and relations, etc. In this paper, a 

solution for automated creating a data warehouse from 

unstructured semantic data using ontology is proposed. So 

that, in the absence of a business analyst, all classes and 

relationships and data defined in the ontology data is created 

in a data warehouse format. In this paper, showing ontology 

using Protégé, language OWL and RDF is done. 
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1. INTRODUCTION 
Nowadays, creating a data warehouse from heterogeneous data 

sources is one of the concerns of specialists in this field. There 

are various strategies and techniques for creating a data 

warehouse based on relational data sources, but in non-

relational data sources such as text files, semantic web, and ... 

that is one of the largest sources of available data, these 

techniques are not accountable and do not include its specific 

procedures. With the proliferation of sources immigration 

from structured status to unstructured status, the existence of 

such these data warehouses to create data cubes, data mining 

and business intelligence analysis (BI) based on this data is 

necessary and has been become a serious challenge. In this 

context, the semantic data analysis due to the large size of 

them requires a technique for its original modeling. Ontology 

as a powerful tool to show and express the knowledge related 

to a domain in a formal format and can be processed by 

machine, is proposed. Data on the Semantic Web have to be 

more intelligent to be understood by the machine. Therefore, 

more concepts with data must be stored. In fact, the ontology 

specifies relationship between the concepts in Web documents 

and real world. The most common languages such as RDF and 

OWL to creating ontology are used. Various solutions have 

been proposed for creating Data warehouse from ontology, but 

most of them are semi-automatic and existence of business 

analyst in the field is mandatory. In addition to the above, 

some ontology classes and available relations have not been 

considered in the design and manufacture of data warehouse 

and final data warehouse covers only a part of the ontology 

and available data in it. In this paper, an algorithm is proposed 

which by receiving ontology in language OWL or RDF can 

create desired data warehouse automatically and store the 

available data. During the manufacturing process of data 

warehouse and data storing, presence of the business analyst is 

not required. Then, in Section 2, the researches done in this 

field is evaluated. Section 3, the steps of algorithm and 

working procedure is described in general terms. In Section 4, 

the steps of doing algorithm are given in detail. In Section 5, 

the model provided with a sample of the work done in this 

area, along with examples of evaluation of its strengths and 

weaknesses are compared. Finally, in section 6 concludes and 

points of development are described. 

2. RELATED WORKS 
For a better understanding and modeling semantic web data, 

ontology creating is proposed. Different methods and tools for 

the automatic creating of ontology has been presented which 

can be named ontology automatic structure and inserting data 

in it using semantic web techniques [4]. In this method, first, a 

suitable ontology for parameters and the existing relationship 

between data is designed automatically. After determining all 

the classes and hierarchy between them, in three phases, ETL 

processes are done that lead to extract and integrate data from 

multiple data sources. Another important issue is the proper 

use of existing ontology which the basic method has been 

creating relational database of the ontology. For example, the 

algorithm OWL2DB [13], of existing the ontology has become 

to the DDL, then Running Script, the final database will be 

created. Since in relational databases due to the high volume of 

various data sources, data analysis and reporting performance 

is extremely difficult, in this area, extensive researches has 

been done which a lot of them have discussed creating data 

warehouse from  ontology. The set of researches done has led 

to provide methodology and algorithms for automatic and 

semi-automatic doing work for data warehouse from ontology. 
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In this regard, the main approaches provided, including 

creating data warehouse as semi-auto by analyst of business 

field. In solution [1], the main structure is based on the Meta-

Data. Using the existing ontology, logical model of data 

warehouse designed by a business analyst then creating a 

physical model from the logical model and insert data from 

different data sources to physical model can be done 

automatically. In some ways, the needs of stakeholders were 

considered in order to create a better data warehouse [6], 

which includes an analysis of stakeholders' needs and 

providing opinions of business analysts and experts. The main 

objective of this process is breaking general pattern in order to 

reduce the existing complexity. Whatever Stakeholders needs 

is identified better, so there will be minimal changes in the 

final model. For this reason, "Requirements Analysis Method 

for designing ETL" (RAMERs) is based on the enterprise 

model and it focuses on conversion and transmission scheme it 

into developed scheme. Since, in order to create data 

warehouse, mining techniques presented has been non-

automated and Extraction tables and inserting them 

relationships are not fully carried out, if the loss of some 

important links and not considered part of the existing data has 

been undeniable element in these methods. 

3. STEPS OF ALGORITHM  
The algorithm presented in five steps creates a data warehouse 

and inserting data in it. First, for all the existing classes, the 

corresponding table is created. Then, IS_A relationships 

between classes are examined and relationships of the tables 

are specified. Then, Object Property which is more conceptual 

relationships between classes is extracted and foreign key is 

created for classes. Then for each Data Property, according to 

the ontology, mapping will be as a new column in the 

available tables. The last step is insert and update data in 

created tables. 

 
Fig 1: Steps of algorithm 

4. DESCRIPTION OF  THE 

ALGORITHM 
In the proposed algorithm, ontology as input, and data 

warehouse including Fact and Dimension with existing 

relations and final data located in the tables, are considered as 

outputs. 

4.1 Creating Tables of classes 
Classes are main members of ontology. At this step, for each 

class that is defined in ontology with specific format, a table 

with the same name as the class is created. In other words, the 

whole ontology navigated and for available class, regardless of 

their relationship, a table in the data warehouse is created. 

 

 
Fig 2: Creating tables of classes 

4.2 Define relationships between classes  
At this step, the type of  SubClassOf  relationship which IS_A 

also is called, are analyzed. This relationship is one of the 

limitations that it determines class c is a subclass of the class 

c'. Thus, each instance of c is an instance of c'. When a class 

can inherit from another class, all its properties can be 

observed in children. So, the whole ontology is navigated and 

whenever there is this relationship between two classes, tables 

related to them and relevant tables can be found in the data 

warehouse. Foreign key is inserted for parent and a one to 

many relationship is defined between these two classes. 

 
Fig 3: Define relationships between classes 

4.3 Defining of Object Property relations 
ObjectProprty is relationship between instances of two classes. 

At this step, the ontology in terms of having ObjectProperty is 
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navigated. For each of the ObjectProperty, Domain and Range 

are discussed. Domain and Range are the source and 

destination classes which have been converted into a table in 

the data warehouse. Each ObjectProperty which its Domain 

and Range, is not specified, in terms of having sub Property is 

discussed, then the Domain and Range of its parent are 

considered. If such a relationship to be defined for it, one to 

many relationship between tables of Domain and Range 

classes is defined. 

 
Fig 4: Defining of Object Property relations 

4.4 Definition of  Data Property  
DataProperty or Data type in each ontology, may be is defined 

for each class and like ObjectProprty has Domain and Range. 

that Domain defines relevant class and range defines its data 

type. The algorithm, transforming ontology data type 

properties into columns of existing tables. according to 

Domain value it finds table and create column with the name 

of the property. Column data type is a set according to Range 

value. Sometimes  Domain and Range of a Data Property is 

not defined. In these circumstances, if a DataProperty be 

inherited from another Data Property, its Domain and Range 

will be equal to the parents Domain and Range property.  

 

Fig 5: Defining of Data Property 

4.5  Inserting data in tables 
The members or instances of each class are defined in 

Ontology as INDEVIDUAL. Each individual has type which 

defines the class related to that member. At this step, for each 

extracted individual, class corresponding to it is specified and 

data with new id insert in a table with the same name of its 

class. Then, presence of parent for the class related to the 

individual is examined, if any, data and new id and foreign key 

are inserted in the parent tables too. 

 After inserting all the data in the tables, the Data Properties 

are checked for individuals. Here is an example of a data 

property for an individual: 

    <DataPropertyAssertion> 

        <DataProperty IRI="#Address"/> 

        <NamedIndividual IRI="#David"/> 

        <Literal 

datatypeIRI="&rdf;PlainLiteral">NortonPark</Literal> 

    </DataPropertyAssertion> 

 
As already mentioned, the Data Properties have been created 

as a column in extant tables. For each data property, according 

to its domain property, it finds the table with the same name of 

domain property and update the row in column with the same 

name of data property for a given individual with specified 

value. if domain property is not defined, domain property of its 

parent is considered.  

Finally Object Property for data is checked. In this case we 

have an object property and two individuals that is shown in 

this example: 

    <ObjectPropertyAssertion> 

        <ObjectProperty IRI="#Drives"/> 

        <NamedIndividual IRI="#David"/> 

        <NamedIndividual IRI="#Q748"/> 

    </ObjectPropertyAssertion>  

It finds the table of the first individual. Then if there is a 

column with the same name of object property in this table or 

its parents, it will be update this table in the column with the 

same name of object property with id of second individual for 

first individual. 
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If there is no column with the same name of object property, 

we should create a column  in the table of the first individual 

and then update that column. This occurs because sometimes, 

between the individuals of each class in the ontology object 

property also is defined. In other words, we have an individual 

which based on an object property is connected to an other 

individual without having any connection between their 

classes.  

 
 Fig 6: Inserting data in tables 
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5. EVALUATION 
To view the performance of the proposed algorithm , all steps 

performed on a sample ontology and final data warehouse to 

be displayed. To compare the performance of this algorithm, 

the algorithm OWL2RDB [13] which automatically creates a 

relational database from ontology, is performed on the same 

sample and the following results are compared.  

Fig 7: Example of ontology 

 

 

Fig 8: Final data warehouse created with OWL2DW 
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Fig 9: Final relational database created with OWL2RDB 

 
Comparing the results obtained from the output, both the 

algorithm of evaluation results are specified and briefly in the 

following table is displayed. 

Table 1. Evaluation of OWL2DB and OWL2DW  

Type of 

evaluation 
OWL2RDB OWL2DW 

Transformation 

of object 

property 

Sub Property 

between object 

properties are not 

defined. 

Object property 

between instances 

are not defined. 

All relations are 

defined 

Transformation 

of data property 
 

Sub Property 

between data type 

properties are not 

defined. 

All data type  

properties are 

defined as tables. 

All relations are 

defined as column 

of  tables 

Relation 

between tables 

Some relationships 

are not defined 

All relations are 

defined 

Number of 

tables 

Because of part 2 a 

lot more than 

number of classes 

Equal to the 

number of classes 

Inserting data 
Some data  were 

inserted 

All data were 

inserted 

Runtime Normal 
Due to further 

steps is high 

Complexity of 

the final model 

Due to the large 

number of tables is 

high 

Normal 

 

6. CONCLUSION 
In this paper, an algorithm for creating a data warehouse from 

semantic data using ontology presented. The proposed 

algorithm as fully automatic surveys the ontology and based 

on classes, available relationships, and the data stored in them 

as individuals, creates the tables of data warehouse and inserts 

data in it. In order to better understand the process of working 

on an ontology sample, all the performing algorithm steps and 

the final output is presented and is compared with a similar 

algorithm that tries to create a relational database. In this 

algorithm, it is attempted that all important and effective 

relationships in making tables are considered. Some 

relationships, such Equivalent To or Disjoint With, due to the 

lack of need to apply in the data warehouse or not impact on 

it, are not considered. Restriction relationship which in 

general defines the cardinality of the classes, due to the nature 

of data warehouse which is non-normal, is not considered. To 

promote the proposed method in improving the efficiency of 

the information registration step  in the high volume of data, 

some solutions are presented. 
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