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Abstract—Enterprise-scale applications are developed with an 
object-oriented approach, meanwhile, the widely used database 
management system now is a relational database, the mismatch 
between relational database and application development of the 
object-oriented concept is a problem between object-oriented 
environment with environment Relational Database Management 
System (mismatch impedances). This paper discusses the 
implementation of Eloquent Object Relational Mapping (ORM) 
for developing of Biodiversity Information System (BIS) and 
Model View Controller (MVC), which focuses on mapping the 
relations medicinal, wood, and tree object in the form of 
associations; One to One relationship, One to Many, Many to 
Many, Polymorphic Relations, Many Through Many, Many to 
Many Polymorphic Relations. The results of the implementation 
explain that the six concepts of association owned by Eloquent 
ORM can facilitate complex data relationships such as BIS by 
simplifying complex code writing to relate between tables by 
relating the class model so that it can be a solution to deal with 
complex data cases such as BIS. Eloquent ORM can mediate 
between the application layer and the database environment by 
transforming data from the relational database environment into 
object form and vice versa. 

Keywords—eloquent; object-relation-mapping; biodivesity; 
model-view-controller;  

I.  INTRODUCTION 
The technological revolution of web application 

development in the framework concept is increasing rapidly 
[1], [2], many vendors and developers have created framework 
models with various features and advantages possessed [3], 
such as Yii [4], CodeIgniter [5], Symfony [ 6], Laravel [7], and 
others. Other studies have also previously conducted a feature 
comparison review that is shared by various frameworks such 
as [8-9], [3], and one of the technologies of the framework is 
the ability to map database objects, with key features that can 
bridge the data source environment with the application 
environment [10]. 

Biodiversity Information System is an enterprise 
information system that represents taxonomic data, forms an 
ontology model that can present, map data as information about 
data descriptions and relationships between taxon according to 
taxonomic level based on data stored in the database [11].  

Development of Biodiversity Information System (BIS) 
which has been developed by [12-13] in its development using 
object oriented approach. Meanwhile, the database 
management system that many taught is the concept of 
relational database, while according to [14] enterprise-scale 
application development will be more easily developed if using 
the concept of object-oriented because it can reduce the writing 
of long code and also support the reuse of source code from 
other parties if time is needed. 

Thus, there is a mismatch between relational database 
concepts and application development using object-oriented 
concepts. And that according to [15] is an issue between an 
object-oriented environment and the RDBMS (Relational 
Database Management System) environment often referred to 
as impedance mismatch [16]. Such discrepancies include, 
among others, aspects of granularity, subtypes, identity, 
association and data navigation [16-18]. 

To overcome this, it takes a method of mapping entities 
(tables) that exist in the database into an object, Relational 
Mapping Object (ORM) is one method of programming that 
can translate object-oriented concepts (classes, methods and 
attributes) into the concept of relational database (Tables, 
columns and values) [10]. 

There are many types of ORMs, and one of them is the 
Eloquent ORM that has the Laravel Framework [19], [7]. 
Eloquent ORM in [7] contains six association concepts that can 
be used in order to overcome the difference of object-oriented 
paradigm with the relational paradigm of databases in terms of 
data associations. 

In this paper will discuss the implementation of the six data 
association concepts that exist in Eloquent ORM so it can be 
one solution in handling data cases that have complex 
complexity of relationships such as Biodiversity Information 
System, using the Framework Laravel as a framework that has 
an MVC design pattern that will provide Its own convenience 
in terms of system development that embraces the object-
oriented paradigm to mapping data from Relational Database 
Management system  (RDBMS) to the application layer. 

 

 

 



II. RELATED WORKS 

A. ORM (Object Relational Mapping) 
Research related to ORM has been widely practiced in a 

variety of contexts and issues, including [20] which addresses 
the approach of natural interface language to relational 
databases using ORM, Alexandre Torres, et al [21] which 
addresses the work patterns of some ORMs to address 
developmental discrepancies Application with object-oriented 
paradigm with relational paradigm, and Scott W. Ambler [22] 
which discusses the mapping objects to relational databases: 
O/R mapping in detail. The whole of this research leads to one 
problem that is the occurrence of object-oriented paradigm 
mismatch with relational which is often called mismatch 
impedances.  

B. Laravel Framework 
Laravel is the first PHP framework released on June, 9. 

2011 with the initial version of version 1, the update continues 
to be done from year to year with the addition of various 
features such as the addition of DMBS support and the addition 
of migration feature to database schema migration to support 
creation of relations between classes Modeled on the ORM 
[23] and until this study was made there has been a revised 
version of Laravel Version 5.4. 

Similar to other PHP framework concepts, Laravel is built 
on the basis of MVC (Model-View-Controller), and also has 
ORM technology called Eloquent, Eloquent ORM. It is a 
feature that implements active record patterns that can simplify 
the Create, Update, Retrieve, and Delete processes of the 
database records. Eloquent ORM has 6 relationship methods as 
described in [7], i.e.; One to One, one to Many, Many to Many, 
Has Many Through, Polymorphic Relation, and Many to Many 
Polymorphic Relation. 

C. Biodiversity Information System (BIS) 
Reference [24] explained that diversity is a complex 

concept and the term is used in many ways, and most generally 
according to [24] "diversity refers to the total number of 
species inhabiting an area. and according to US. Congress 
Office of Technology Assessment [25] "Biological diversity or 
biodiversity" will be used when we mean the variety and 
variability among living organisms, and the ecological 
complexes in which they occur. 

BIS an information system that presents biodiversity data 
that its distribution in a particular area, is an enterprise-scale 
information system that represents taxonomic data, establishes 
an ontology model that can present, map data as information 
about data descriptions and relationships between taxon 
according to taxonomic level based on data that are stored in 
the database. 

Examples of biodiversity information systems as developed 
by the University of Informatics Research Department's 
research team related to BIS for plant data such as trees and 
timber [12], and medicinal plants [13] from tropical rainforest 
Borneo. In the discussion of this paper, the data of medicinal, 
wood, and tree objects that are contents of diversity 
information systems will be examples of the application of 

Eloquent ORM in mapping and relating data using object-
based concepts. 

III. DEVELOPMENT METHODOLOGY 
This study uses an object oriented approach, which focuses 

more on data mapping and data relation from DBMS to 
application level using MVC Framework concept Laravel and 
Eloquent ORM model as its tools. 

A. Object Data and Data Source 
The implementation of Eloquent ORM will be applied to 

Biodiversity Information System which has a lot of complexity 
of relations. Data to be examples of objects are Medicinal 
Plants, Tree, and wood data, the data structure can be seen in 
"Fig. 1". 

Fig. 1. Data structure of medicinal, tree and wood tables 

B. Methodology for Eloquent ORM  
The implementation of the Eloquent ORM model will 

mapping and relate objects to the medicinal, tree and wood 
tables. Relationship scheme as follows: 

1) One to One; this type of relation will be implemented 
on Medicinal and Wood tables where for one Medicinal data 
will be related to one Wood data, from these two data will be 
made One to One relation in each model class. 

2) One to Many; the concept of this relationship will be 
implemented on the medicinal and wood, where for each 
Wood data will have many benefits from the Medicinal table. 
The model class of these two tables will be one to Many. 

3) Many To Many; the concept of this relation will be 
implemented on medicinal and wood table data, where for 
every wood and medicinal data can have many data that relate 
to each class of relationship model Many to Many. 

4) Has Many Through; the concept of a relationship that 
will be made is a Tree model class can call data on the 
Medicinal table with Wood table intermediaries. 

5) Polymorphic Relation; the concept of this relationship 
will be implemented in the Tree, Wood, and Medicinal tables, 
the concept of the relationship will be made is, Tree and Wood 
model class can access data on the Medicinal table in one 
association. 



6) Many to Many Polymorphic Relation; the concept of 
this relationship will be implemented in the Tree, Wood, and 
Medicinal tables, the concept of the relationship will be made 
is the Tree and Wood model class can access many data at 
once from the Medicinal table. 

C. Architecture MVC Framework Laravel 
The process of mapping data from the database 

environment to the application environment using MVC 
Laravel Framework concept can be seen in "Fig" 2". 

 
Fig. 2. Laravel MVC Framework Concept 

Session 1), the URL input form in the browser, 2) the 
Route, where the URL that has been input to the form will be 
matched with the existing URL present on the route, 3) the 
route will access certain methods on the controller class and the 
controller will then call the class model according to the model 
class name that has been defined, 4) the model class will access 
the data in the biodiversity database and the data that has been 
taken will be returned on the controller class to be displayed on 
the view, 5) the view will display the Medicinal, Tree or Wood 
data provided by the controller and then the result of the 
relation mapping can be displayed in the browser window. 

IV. IMPLEMENTATIONS AND RESULT 

A. Mapping Relation Class Model 
In “Fig. 3” shows the data relation scheme of Medicinal, 

Tree and Wood tables, the data is used as the implementation 
object of Eloquent ORM implementation. 

 
Fig. 3. Relation scheme on Medicinal, Wood and Tree tables 

Based on “Fig. 3” the model can be explained in the form 
of the command of each type of relation for wood, tree, and 
medicinal data, as presented in TABLE I. 

TABLE I.  TYPE RELATION AND SYNTAX COMMAND CLASS MODEL 

Relation 
Type Command Class Model 

One To One 

public function wood(){ 
return $this-> 
hasOne('App\Biodiversity\WoodModel','medicinal_id'); 
} 
public function medicinal(){ 
return $this-> 
belongsTo('App\Biodiversity\MedicinalModel'); 
} 

One To Many 

public function medicinal(){ 
return $this-> 
hasMany('App\Biodiversity\MedicinalModel','wo
od_id'); 
} 
public function wood(){ 
return $this-> 
belongsTo('App\Biodiversity\WoodModel'); 
} 

Many To 
Many 

public function wood(){ 
return $this 
->belongsToMany(‘App\Biodiversity\MedicinalModel’, 
‘manfaatwood’,‘wood_id’,‘medicinal_id’); 
} 

Has Many 
Through 

public function medicinal(){ 
return $this-> 
hasManyThrough(‘App\Biodiversity\MedicinalModel’, 
‘App\Biodiversity\WoodModel’, ‘tree_id’, ‘wood_id’);  
} 

Polymorphic 
Relation 

public function medicinalable(){ 
return $this->morphTo(); 
} 
public function medicinals(){ 
return $this-> 
morphMany(‘App\Biodiversity\MedicinalModel’, 
’medicinalable’); 
} 
public function medicinals(){ 
return $this-> 
morphMany(‘App\Biodiversity\MedicinalModel’, 
’medicinalable’); 
}

Many To 
Many 
Polymorphic 
Relation 

public function medicinalplant(){ 
return $this-> 
morphtoMany(‘App\Biodiversity\MedicinalModel’, 
’medicinalplant’); 
} 
public function treemedinal(){ 
return $this 
->morphedByMany(‘App\Biodiversity\TreeModel’, 
’medicinalplant’); 
} 

Writing command code (syntax) in the class model of the 
six existing types of relationships shows that to perform the 
process of relation model Eloquent ORM simply by writing the 
type of relation that will be used, then write the name of the 
class model to be related and references key used. Code writing 
for a relation is done once and can be used repeatedly with the 
same form of data and relations. 

Meanwhile, if using the concept of the relational database 
requires a longer and more specific command of each table 
name to be correlated, and must specify the attributes to be 
called from each table and of course must mention the name of 



the primary key and foreign key parameters in the creation A 
relation between tables. 

The form of writing a relation with the type of relationship 
One to One on medicinal data with wood data by using the 
concept of relational database presented in “Fig. 4. 
SELECT wood.id, wood.wood, wood.botanis, wood.local, 
wood.sinonim, wood.habitus, medicinal.leaf_flower, 
medicinal.rod_root, medicinal.fruit_seed, 
medicinal.chemical FROM medicinal LEFT JOIN wood on 
medicinal.wood_id = wood.id WHERE medicinal.id=1; 

Fig. 4. Query SQL Medicinal and Wood data relation 

"Fig. 4. shows the SQL Query to relate and display 
medicinal data relating to wood data with One to One relation 
type. It appears that the table name, attribute, and foreign key 
and primary key names should be written specifically to 
perform a relation.  

The writing of SQL syntax would be different if the 
relationship concept of these two data is reversed, but still not 
simplify the writing of its SQL syntax, Writing SQL syntax 
will become longer and more complicated if the case of data 
encountered more complex, of course, SQL query will continue 
to be repeated if the data calling is done on another application 
view with the same data case and relation. 

While compared to the relation method by using Eloquent 
ORM simply by adding the hasOne command to the medicinal 
model class, followed by writing the name of the model class 
to be correlated, followed by writing the references key name 
used. If the concept of the relationship between these two data 
reversed the writing of the relational, command simply by 
adding the belongsTo command to the wood model class and 
followed by writing the name of the medicinal model class. 

Actually, in the process of calling the data and its relation, 
the command contained in Eloquent ORM will be generated 
into a series of SQL commands. However, the existing SQL 
command has been shortened to be easier to remember so that 
the concept offered by Eloquent ORM is easier in terms of 
writing because it does not have to mention the name of tables 
and attributes in specific but simply write the name of the 
model class that represents the table, thus, of course, will 
accelerate the developer in The construction of a system with a 
case of complex data relations. 

B. Mapping in MVC Framework Laravel 
This session, the process will be done mapping data from 

the RDBMS environment to the application level using the 
concept of MVC Framework Laravel, the process scheme that 
occurs can be seen in "Fig. 5".  

• Routing; In this section, the user will input a URL in the 
browser form, after the user submits process this URL will then 
be matched with the existing route list in the program's source 
code, if the URL is found on the route, the destination URL 
will throw the command to the controller. 

• Controller; The controller will then receive commands 
from the route and match the methods they have with the 
commands given by the route, then the controller will access 
the Medicinal model class on the "App\Biodiversity\ 

MedicinalModel" package, after the class model is accessed 
then the model class will perform a process calling mechanism 
On the database record. 

 
Fig. 5. Mapping of Laravel MVC Framework data 

• Model: In this section, the medicinal model class will 
perform the process of relation with the wood model class, 
with the existing relation command then the wood model class 
will perform the process of calling data on the wood table on 
the database in accordance with the relation of the medicinal 
data. If the relation command has been completed in execution 
and has a result, then the result in the form of the data record of 
the database will be given back to the controller to be displayed 
on the view. 

• View; In the inner layer the results of command 
processing and data will be displayed, wood data related to 
medicinal data and medicinal data itself then displayed on the 
view with the shape and style in such a way that can be seen by 
the user. Display User interface mapping data results can be 
seen in “Fig. 6”. 

 

Fig. 6. Screenshot of results output the mapping data polymorphic relation 



Based on this explanation, the implementation of the MVC 
concept in biodiversity information systems offers advantages 
in terms of easy to use application layer structure management 
as it separates the logic part (Controller), the part that performs 
the process of calling data to the database (Model) and the part 
that becomes the interface with User (View). So that if there is 
a mistake or damage to the program code then the errors in the 
structure of the program can be easily fixed. 

Another thing that is the advantage of this MVC system is 
reusable program code in the same data case, so it can 
accelerate the development of the system by avoiding the 
writing of repetitive program code with the same function so 
that it can facilitate the developers in the development of 
applications that Enterprise. 

V. DISCUSSION AND CONCLUSIONS 
One approach model to solving complex data association 

problems such as the Biodiversity Information System using 
Eloquent ORM Laravel as a tool in mapping and relating data. 
Eloquent ORM can be a solution to overcome Mismatch 
Impedence in terms of data associations by implementing an 
object-oriented association system, so that code writing 
becomes more concise and reuseable. 

Interesting in this study is the use of the six types of 
associations in Eloquent ORM Laravel which has the 
advantage in handling association problems in complex data 
cases with the writing of the program code is more concise and 
simple, but there are still things that need to be studied in depth 
about the concept of optimization ORM Framework is 
expected to be able to handle the problem between object-
oriented concept and relational concept which is often called 
Mismatch Impedance which consists of granularity, subtypes, 
identity, association and data navigation. 

ACKNOWLEDGMENT 
Thanks to all academic civitas dept. of Information and 

Communication Technology, thank also to the dean of the 
Faculty of Computer Science and Information Technology 
Mulawarman University or support and assistance until this 
research can be completed properly. 

 

REFERENCES 
 

[1] A. Brem, and E. Viardot, “Revolution of Innovation Management: 
Internationalization and Business Models,” In Revolution of Innovation 
Management, Palgrave Macmillan UK, 2017, pp. 1-13. 

[2] J. E. Stiglitz, “The Fundamental Flaws in the Euro Zone Framework,” In 
The Euro and the Crisis, Springer International Publishing, 2017, pp. 
11-16.  

[3] N. Prokofyeva, and V. Boltunova,  “Analysis and Practical Application 
of PHP Frameworks in Development of Web Information Systems,” 
Procedia Computer Science, vol. 104, 2017, pp.51-56. 

[4] Yiiframework,”Yiiframework official website” www.yiiframework.com. 
Available at: www.yiiframework.com 

[5] CodeIgniter, “CodeIgniter’s official website” codeigniter.com. available 
at: http://www.codeigniter.com 

[6] Symfony. “Symfony’s official website” symfony.com. Available at: 
http://symfony.com 

[7] Laravel, “Laravel: Official Website documentation” laravel.com. 
Available at: http://laravel.com. 

[8] E.V. Sandin, N.M. Yassin, R. Mohamad. “Comparative Evaluation of 
Automated Unit Testing Tool for PHP Framework,” International 
Journal of Software Engineering and Technology, vol. 2. No. 2, 
February 2017. 

[9] J. Samra, Comparing Performance of Plain PHP and Four of Its Popular 
Frameworks, Thesis Project, Linnaeus University, Sweden, 2015. 

[10] A. Decan, M. Goeminne, T. Mens, “On the Interaction of Relational 
Database Access Technologies in Open Source Java Projects,” arXiv 
preprint arXiv:1701.00416, January 2017. 

[11] J. L.C. Santos, A biodiversity information system in an open 
data/metadatabase architecture, University of Twente, 2003. 

[12] N. Dengen, E. Budiman, M. Ugiarto, J. A. Widians, W. Wati, and U. 
Hairah, "Biodiversity Information System: Tropical Rainforest Borneo 
Based on Traditional Knowledge Ethnic of Dayak," 2017 Progress in 
Electronics Engineering, Computer Engineering and Information 
Technology (PIECT), Bandung, Indonesia, May 2017. 

[13] E. Budiman, A. Tejawati, U. Hairah, and Haeruddin, "Biodiversity 
Information System of Medicinal Plants from Tropical Rainforest 
Borneo Based on Traditional Knowledge Ethnic of Dayak," 2017 
ICOCOE Series 4th International Conference on Communication and 
Computer Engineering (ICOCOE), Penang, Malaysia, April 2017. 

[14] A. Ojha, R. Tiwari, K. Kadam, and K. Khot, “Web Application 
Development with Object Oriented Programming,” 2017. 

[15] C. Ireland, D. Bowers, M. Newton, and W. Waugh, “A classification of 
object-relational impedance mismatch,” In Advances in Databases, 
Knowledge, and Data Applications, 2009. DBKDA'09, First 
International Conference on IEEE, 2009, pp. 36-43. 

[16] T.H. Chen, W. Shang, Z.M. Jiang, A.E. Hassan, M. Nasser, and P. Flora, 
“Finding and evaluating the performance impact of redundant data 
access for applications that are developed using object-relational 
mapping frameworks,” IEEE Transactions on Software Engineering, 
vol. 42:12, 2016, pp.1148-1161. 

[17] J. Kohler, C.R. Lorenz, M. Gumbel, T. Specht, and K. Simov, “A 
Security-By-Distribution Approach to Manage Big Data in a Federation 
of Untrustworthy Clouds,” In Privacy and Security Policies in Big Data, 
IGI Global, 2017, pp. 92-123. 

[18] C. Bauer, G. King, and G. Gregory, "Java Persistence with Hibernate, 
Second Edition, Manning Publications Co,Shelter Island, New York, 
2016. 

[19] S. Sinha, Eloquent Relations. In A beginner's guide to application 
development with Laravel 5.3, Apress, 2017, pp. 123-151. 

[20] A. Alghamdi, M. Owda, and K. Crockett, “Natural Language Interface 
to Relational Database (NLI-RDB) Through Object Relational Mapping 
(ORM),” In Advances in Computational Intelligence Systems, Springer 
International Publishing, 2017, pp. 449-464. 

[21] A. Torres, R. Galante, M.S. Pimenta, and A.J. Martins, “Twenty years of 
object-relational mapping: A survey on patterns, solutions, and their 
implications on application design,” Information and Software 
Technology, vol. 82, February 2017, pp. 1-8. 

[22] S. W. Ambler, "Mapping Objects to Relational Databases: O/R Mapping 
In Detail, 2006. 

[23] M. Surguy. (2013, July). “History of Laravel PHP framework, 
Eloquence emerging”. Maxoffsky. [Online]. Available: 
http://maxoffsky.com/codeblog/history-of-laravel-php-framework-
eloquence-emerging 

[24] F.W. Davis, D.M. Stoms, J. E. Estes, J. Scepan, and M. SCOTT, J., “An 
information systems approach to the preservation of biological diversity. 
International Journal of Geographical Information System, vol. 4, no.1, 
1990, pp.55-78. 

[25] U.S. CONGRESS OFFICE OF TECHNOLOGY ASSESSMENT, 
Technologies to Maintain Biological Diversity (Washington, D.C.: U.S. 
Government Printing Office), 1987. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


