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1. What is the ModelBus? 

ModelBus is a model-driven tool integration framework which allows you to build a 

seamlessly integrated tool environment for your system engineering process. 

 

aƻŘŜƭ.ǳǎ ŀŘŘǊŜǎǎŜǎ ǎƻƳŜ ƻŦ ǘƘŜ ŎƻƳƳƻƴ ǇǊƻōƭŜƳǎ ƛƴ ǘƻŘŀȅΩǎ ǎƻŦǘǿŀǊŜ ŘŜǾŜƭƻǇƳŜƴǘ 

process: 

- Inconsistencies between development artifacts 

To cover the whole software development process you mostly need to apply different 

independent tools. Modeling artifacts within one tool do not know about modeling 

artifacts in another tool.  There exist relationships between those artifacts, but they 

are not explicitly covered and handled by the separate tools. 

- Low degree of automation 

Due to the separation of the tools it is quite often complicated to automate the 

development process. Combination of tools is mostly a manual process using the 

export and import mechanism of the tools and perhaps manually adapting the 

intermediate results. Those manual workflows are time consuming and error-prone. 

- Insufficient common terminology 

Different tools quite often use different terminologies which need to be adapted or a 

common terminology to be used 

- Complexity 

Complexity of the systems as well as the processes is a real challenge.  Automating 
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processes, concentrating on specific aspects through views could help to handle this 

complexity. 

- Cost 

Automating processes, reuse of sub steps  could help to decrease costs 

- Decoupled software tools 

Decoupled tools need means to handle relationships of modeling artifacts crossing 

tools boundaries  

- Produced data remain proprietary and depend on specific tools 

Quite often data created within one tool have a tool specific format. Transformations 

and adaptations  are  needed to cross tool boundaries 

 

ModelBus addresses integration challenges like: 

¶ Data Integration:  How can tools share data (models)? 
¶ Control Integration ("service sharing"): How can a tool use a service provided by 

another tool? 
¶ Process Integration:  How can software engineering processes that involve several 

tools, roles and work products be supported? 

 

How does ModelBus help? 

¶ ModelBus offers open interfaces and is based on SOA principles.  

¶ Commercial of the shelf tools (COTS) can be plugged to the ModelBus to make their 

functionality available.  

¶ ModelBus helps you automating your development process. 

¶ ModelBus supports transparent model sharing. 

¶ ModelBus allows homogenous views on heterogeneous data and model sources. 

¶ ModelBus is built on existing standards (SOAP, MOF, EMF, BPMN, BPEL, JMI, OCL). 

 

The ModelBus Core components are provided as Open Source. 
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2. ModelBus Architecture  

Figure 1 and Figure 2 within this section show different aspects of the ModelBus and its use.  

The first shows the ModelBus as integration and communication platform connecting 

different services offered by tools connected to the ModelBus. Based on SOA principles it 

also offers a service registry and notification service as core services.  Workflows that can be 

executed automatically can be defined and executed using orchestration tools. Models can 

be stored within Repositories (Model Storage) and made available for all tools attach to the 

ModelBus. Generic model verification services can be used to verify intermediate modeling 

results with respect to some modeling guidelines. Model transformations can be used to 

transform the results created with one tool to be usable in the context of another tool. 

Keeping track of the relationships between the artifacts within the model can be supported 

by a traceability service. 

 

Figure 1 The ModelBus General Structure 

Figure 2 shows another view on the ModelBus. 
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Figure 2 The ModelBus General Architecture 
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3. How to install the M odelBus 

Figure 3 shows a typical deployment of a simple ModelBus installation. The ModelBus 

installation is usually done on a dedicated server or even on your local machine. In this 

simple installation the ModelBus consists of a WebServer with the ModelBus repository, 

which is based on Subversion. You can install this locally at your site or you can use an 

installation remotely, run by another site. In more sophisticated installations the ModelBus 

server most likely also includes other modeling services (e.g. transformation). 

On the left side we see the tools that makes use of services (e.g. repository) through the 

ModelBus using WebServices communication mechanisms. Those have to be installed 

separately. The concrete installation process may differ from tool to tool. 

 

Figure 3 General Deployment Architecture 

²Ŝ ǿƛƭƭ ƛƭƭǳǎǘǊŀǘŜ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ŀ ƭƻŎŀƭ aƻŘŜƭ.ǳǎ ŀƴŘ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ŀ άŎƭƛŜƴǘέ ōŀǎŜŘ 

on Eclipse and offering Team support on the ModelBus repository to the user. 

3.1 )ÎÓÔÁÌÌÁÔÉÏÎ ÏÆ Á ȰÌÏÃÁÌ -ÏÄÅÌ"ÕÓȱ ÕÎÄÅÒ 7ÉÎÄÏ×Ó 

You will find all the packages you need through the ModelBus Web site: 

http:/ /www.modelbus.org/modelbus/index.php/downloads/current-release.  

Always use the links from the ModelBus Website to get the actual current release version. 

The ModelBus Server and Repository is pre-bundled, but not complete with SVN-support. 

5ǳŜ ǘƻ ƭƛŎŜƴǎŜ ǊŜǎǘǊƛŎǘƛƻƴǎ ȅƻǳ ƴŜŜŘ ǘƻ ŘƻǿƴƭƻŀŘ ǘƘƛǎ ōȅ ȅƻǳǊ ƻǿƴΦ CƛǊǎǘ ŘƻǿƴƭƻŀŘ ά{ŜǊǾŜǊέ 

http://www.modelbus.org/modelbus/index.php/downloads/current-release
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from the Website. With release 1.9.5 there will be different versions of the ModelBus Server 

on the Web site. This document focuses on the Windows installation of the ModelBus. It 

depends on your personal taste whether you use the Helios or Galileo based version. If for 

some reasons (e.g. greater Java Heap space availability) you prefer a 64 bit version you are 

bound to the Helios based Win64 version. In our example installation the Galileo based 

Win32 version will be used. All other version are installed quite similar. Be aware that for a 

64 bit installation you also need a 64 bit Java JDK. 

Unpack it to a location as you find appropriate, e.g. C:\ModelBus\ModelBusServer. 

Create a directory where you want the ModelBus repository content to be stored, e.g. 

C:\ModelBus\ModelBusRepository. This folder needs to be empty. The ModelBus server will 

create the initial data structure within that directory. You must create a new system variable 

MODELBUS_SVN_REPOSITORY_LOCATION pointing to that location (see Figure 4). 

 

 Please note: ModelBus installation directory and ModelBus Repository directory have to be 
different. ModelBus Repository directory shall be empty before starting the ModelBus server 
the first time. 

 

 

 

Figure 4 ModelBus SVN Repository Location System variable 
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An additional environment variable MODELBUS_REPOSITORY_LOCATION is needed that 

contains the URL where the repository server will be running (e.g. 

http://localhost:9191/modelbusrepository) (see Figure 5ύΦ άƭƻŎŀƭƘƻǎǘΥфмфмέ Ƴǳǎǘ ōŜ ǊŜǇƭŀŎŜŘ 

by the real host and port it is running on. 

 

   tƭŜŀǎŜ ƳŀƪŜ ǎǳǊŜ ǘƘŀǘ ȅƻǳ Řƻ ƴƻǘ ŀŘŘ ŀ ǉǳŜǊȅ ǎǘǊƛƴƎ όŜΦƎΦ άΚǿǎŘƭέύ ǘƻ ǘƘŜ ǊŜǇƻǎƛǘƻǊȅ location. 
 

 

 

Figure 5 MODELBUS_REPOSITORY_LOCATION variable 

The variable MODELBUS_NOTIFICATION_LOCATION with the URL for the notification service 

(e.g. tcp://localhost:61616) (see Figure 6) is needed to use the notification service. 

 

   tƭŜŀǎŜ ƳƛƴŘ ǘƘŜ άǘŎǇΥκκέ ƛƴ Notification address. 
 

 

 

Figure 6 MODELBUS_NOTIFICATION_LOCATION variable 

The following is a summary of sample values for the system variable mentioned above:  

System variable Value 

MODELBUS_SVN_REPOSITORY_LOCATION C:\ModelBus\ModelBusRepository 

MODELBUS_REPOSITORY_LOCATION http://localhost:9191/modelbusrepository 

MODELBUS_NOTIFICATION_LOCATION tcp://localhost:61616 

 

http://localhost:9191/modelbusrepository
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Now we need to add the additional software for the SVN support. Download the SVNkit 

using the link on the ModelBus ²ŜōǎƛǘŜ άмΦоΦ4έ which links to the version needed:  

http://www.svnkit.com/org.tmatesoft.svn_1.3.4.standalone.zip (at least 

http://www.svnkit.com/org.tmatesoft.svn_1.3.2.standalone.zip). Unpack it to your most 

favorite temporary location. 

Move the following files to Χ\ModelBusServer\ lib (the lib directory of your pre-bundled 

Server): 

¶ svnkit-javahl.jar 

¶ svnkit.jar 

¶ trilead.jar 

¶ jna.jar 

The rest of the SVNKit is not needed any longer so that you can throw it away. 

To be able to run the ModelBus Server you need to have a Java 6 SDK installed, which you 
can download at http://java.sun.com/javase/downloads/index.jsp, e.g. jdk-6u21-windows-
i586.exe for the 32 bit server or jdk-6u21-windows-x64.exe for the 64 bit server.  

3.2 Starting  and Stopping ModelBus Server  

Now you can make the ModelBus and its repository available by starting the ModelBus 

Server. You should use startup.bat in the server installation directory (see Figure 7 and Figure 

8).  

 

   tƭŜŀǎŜ Řƻ ƴƻǘ ǳǎŜ άǎŜǊǾƛŎŜΦŜȄŜέ ǘƻ ǎǘŀǊǘ ǘƘŜ aƻŘŜƭ.ǳǎ {ŜǊǾŜǊΦ Lƴ ǘƘƛǎ ŎŀǎŜ ǘƘŜ ǎŜǊǾŜǊ ǿƻǳƭŘ ƴƻǘ 
start properly. In addition, there would be no console available indicating problems on startup. 
 

 

 

Figure 7 Use startup.bat to start the server 

http://www.svnkit.com/org.tmatesoft.svn_1.3.4.standalone.zip
http://www.svnkit.com/org.tmatesoft.svn_1.3.2.standalone.zip
http://java.sun.com/javase/downloads/index.jsp
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Figure 8 Server console window 

To stop ModelBus Server ς just close the serverΩs console window.  

If you plan to handle large models it could be necessary to increase the Java heap space size 
for the server. Therefore you have to edit the startup.bat file and insert an additional 
parameter. The example shown sets the heap space to 1024MB which also is the default 
value (Figure 9). With the 64 bit ModelBus server version you can only increase the heap 
space to ~1.5 GB.  

 

Figure 9 Increase Java heap save on the server 

You can quickly check whether the server is running using a web browser and invoking URL 

that ȅƻǳ ǎǘŀǘŜŘ ƛƴ ǘƘŜ άah59[.¦{ψw9th{L¢hw¸ψ[h/!¢Lhbέ ŀǳƎƳŜƴǘŜŘ ǿƛǘƘ ǘƘŜ query 

ǎǘǊƛƴƎ άΚǿǎŘƭέ  ŜΦƎΦ http://localhost:9191/modelbusrepository?wsdl . The result should be a 

listing of the RepositoryService wsdl. 
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4. Installing ModelBus Client for Eclipse  

The ModelBus TeamProvider client needs the same environment variable 

MODELBUS_REPOSITORY_LOCATION as the server that points to the location where the 

server is running (Figure 10ύΦ άƭƻŎŀƭƘƻǎǘΥфмфмέ Ƴǳǎǘ ōŜ ǊŜǇƭŀŎŜŘ ōȅ ǘƘŜ ǊŜŀƭ Ƙƻǎǘ ŀƴŘ ǇƻǊǘ ƛǘ ƛǎ 

running on. 

 

Figure 10 MODELBUS_REPOSITORY_LOCATION variable 

ModelBus comes with a set of client tools for Eclipse. This contains a TeamProvider 

implementation, a model repository browser and a notification view. These client tools can 

be installed in any Eclipse based tool and provide basic client functionality for the ModelBus. 

Lǘ ƛǎ ǇǊŜŦŜǊŀōƭŜ ǘƻ ǳǎŜ ǘƘŜ άaƻŘŜƭƭƛƴƎ ¢ƻƻƭǎ ŜŘƛǘƛƻƴέ since it includes a lot of tools needed for 

ModelBus TeamProvider. You may use the following link for getting an Eclipse Modeling 

distribution: 

http://www.eclipse.org/home/categories/index.php?category=modeling  

You can install Eclipse by just unpacking the archive to the location you prefer. Then start the 

Eclipse anŘ Ŏŀƭƭ άLƴǎǘŀƭƭ bŜǿ {ƻŦǘǿŀǊŜέ ŦǊƻƳ ǘƘŜ άIŜƭǇέ ƳŜƴǳ ŀƴŘ ǇǊŜǎǎ ά!ŘŘέ ƛƴ ǘƘŜ ǿƛƴŘƻǿ 

popping up (Figure 11). 

http://www.eclipse.org/home/categories/index.php?category=modeling
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Figure 11 Adding new Software site (1) 

In the window appearing enter the location of the update site ς you find it on the ModelBus 

Download page (see http://www.modelbus.org/modelbus/index.php/downloads/current-

release. Give the site a name e.g. ModelBus (Figure 12).  

 

Figure 12 Add a new site (2) 

After pressing OK, the software available will be shown and you select all features to be 

ƛƴǎǘŀƭƭŜŘΦ {ǘŀǊǘ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ōȅ ǇǊŜǎǎƛƴƎ άbŜȄǘέ όFigure 13). You will be guided through the 

next steps of the installation by Eclipse. For our example, in addition to the Main software 

which is always needed, you can also install the Example or the Interactive Modeling 

software which are optional. 

http://www.modelbus.org/modelbus/index.php/downloads/current-release
http://www.modelbus.org/modelbus/index.php/downloads/current-release
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Figure 13 Available Software 

4.1 Test the ModelBus Server and Client installation  

In this section we will show how you can test your installation. 

Start the client and create a new Java project (Figure 14ύΦ bŀƳŜ ƛǘ ά¢Ŝst1-awέΦ 

 

Figure 14 Create a Java Project 

1. wƛƎƘǘ ŎƭƛŎƪ ƻƴ ǘƘŜ ƴŜǿƭȅ ŎǊŜŀǘŜŘ tǊƻƧŜŎǘ ǘƻ ƻǇŜƴ ǘƘŜ ŎƻƴǘŜȄǘ ƳŜƴǳ ŀƴŘ ǎŜƭŜŎǘ ά¢ŜŀƳέ 

ŀƴŘ ά{ƘŀǊŜ tǊƻƧŜŎǘΧέ όFigure 15). 

2. Select ModelBus as repository type (Figure 15) 

3. The repository creation/selection is disabled (grayed) (Figure 15) 
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Figure 15 Share Project via Team Menu 

What happened? 

The ModelBus repositories have Access Control! Refer to section 5 for setting user 

credentials. 

Try again to share project (see Figure 16 Share Project via Team Menu ς Second Try). Step 1 

and 2 are the same as in the first try (Figure 15). Now we can select the entry 

άhttp://localhost:xxxx/..... άΦ 9ƴǘŜǊ ŀ ƴŀƳŜspace for the project in the repository in the 

ƭƻŎŀǘƛƻƴ ŦƛŜƭŘ ŀŦǘŜǊ ǘƘŜέ ƘǘǘǇΥκκέ ŀǎ ȅƻǳ ƭƛƪŜ ƛǘΦ Lƴ ƻǳǊ ŜȄŀƳǇƭŜ ƛǘ ƛǎ ά¢Ŝǎǘнм-awέΦ tǊŜǎǎ άCƛƴƛǎƘέ 

afterwards. 
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Figure 16 Share Project via Team Menu ς Second Try 

bƻǿ ǿŜ ƘŀǾŜ ǘƻ ǎǿƛǘŎƘ ǘƻ ǘƘŜ άaƻŘŜƭ.ǳǎ wŜǇƻǎƛǘƻǊȅ 9ȄǇƭƻǊƛƴƎέ ǇŜǊǎǇŜŎǘƛǾŜ όFigure 17): 

1. {ŜƭŜŎǘ άhǘƘŜǊέ ǿƛǘƘƛƴ ǘƘŜ ŦƛǊǎǘ ǎǘŜǇ 

2. CǊƻƳ ǘƘŜ ǿƛƴŘƻǿ ƻǇŜƴƛƴƎ ȅƻǳ Ŏŀƴ ǎŜƭŜŎǘ άaƻŘŜƭ.ǳǎ wŜǇƻǎƛǘƻǊȅ 9ȄǇƭƻǊƛƴƎέ 

 

Figure 17 Select ModelBus Repository Exploring Perspective 

Within this perspective we can see the newly created namespace in the ModelBus Repository 

view (Figure 18). 

.ȅ ǘƘŜ ǿŀȅΥ ǘƘŜ ά¢Ŝǎǘм-awέ ŀǊǘƛŦŀŎǘ ǿŜ ŎǊŜŀǘŜŘ ƛƴ ǘƘŜ 9ŎƭƛǇǎŜ 9ȄǇƭƻǊŜǊ όŜΦƎΦ ƛƴ ǘƘŜ WŀǾŀ 

tŜǊǎǇŜŎǘƛǾŜύ ƛǎ ŎŀƭƭŜŘ ŀ tǊƻƧŜŎǘΦ Lƴ ǘƘŜ άaƻŘŜƭ.ǳǎ wŜǇƻǎƛǘƻǊȅ 9ȄǇƭƻǊƛƴƎέ ǇŜǊǎǇŜŎǘƛǾŜ ǿŜ Ŏŀƭƭ ƛǘ 
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a namespace since it represents a namespace in the repository. The names of both need not 

ƴŜŎŜǎǎŀǊƛƭȅ ōŜ ǘƘŜ ǎŀƳŜΦ ¦ǎƛƴƎ ǘƘŜ ά{ƘŀǊŜ tǊƻƧŜŎǘέ ǘƘŜȅ ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ ǘƻ ŜŀŎƘ ƻǘƘŜǊΦ 

 

Figure 18 The Newly Created Repository 

 





 

 

 

 

 

 

PART III 

 

Eclipse Client 
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5. ModelBus Repository Access Control  

To work properly with the ModelBus Client for Eclipse the correct user credentials needs to 

be set. Therefore execute the steps illustrated in Figure 19: 

1. Select Preferences 

2. ¢ƘŜǊŜ ǎŜƭŜŎǘ ǘƘŜ άaƻŘŜƭ.ǳǎ ¦ǎŜǊέ ǇǊŜŦŜǊŜƴŎŜǎ 

3. IŜǊŜ ȅƻǳ Ŏŀƴ ŜƴǘŜǊ ά¦ǎŜǊ ƴŀƳŜέ ŀƴŘ άtŀǎǎǿƻǊŘέ. Initially ModelBus is shipped with 

uǎŜǊ ƴŀƳŜ ά!ŘƳƛƴέ ŀƴŘ pŀǎǎǿƻǊŘ άaƻŘŜƭ.ǳǎέ ŎƻƴŦƛƎǳǊŜŘΦ ¢Ƙƛǎ ǿill be those to be 

used if you freshly installed a new local ModelBus repository. 

If you did not install the ModelBus repository locally on your own machine, you have 

to ask the administrator of the repository you are linked to for an adequate user 

name / password to use. 

 

Figure 19 Set ModelBus User Info 

The connection status to the ModelBus repository is indicated by an icon in the status line of 

ǘƘŜ άaƻŘŜƭ.ǳǎ wŜǇƻǎƛǘƻǊȅ 9ȄǇƭƻǊƛƴƎέ perspective (see Figure 20). 
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Figure 20 Connection status to ModelBus repository 

If the ModelBus icon is greyed, there should be a problem with the connection to the 

repository. When you move the mouse cursor over the icon, the connection status is shown 

as a tooltip. In order to show a status view including services connected to the Modelbus, 

please click on the icon. 
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6. Managing Access Rights with ModelBus Client for Eclipse  

If you do not have a ModelBus server running just start it as described in section 3.2. The 

client is started by starting the Eclipse it is installed in.  

6.1 Finding t ÈÅ ȰÍÏÄÅÌȱ ÎÁÍÅÓÐÁÃÅ ÉÎ ÔÈÅ ÒÅÐÏÓÉÔÏÒÙ 

{ǿƛǘŎƘ ǘƻ ǘƘŜ άaƻŘŜƭ.ǳǎ wŜǇƻǎƛǘƻǊȅ 9ȄǇƭƻǊƛƴƎέ ǇŜǊǎǇŜŎǘƛǾŜ Figure 17. 

There you can explore the model repository and can find the name spaces present in the 

repository (e.g. the one created earlier in section 4.1). The interesting one is 

www.modelbus.org. Expanding this one will show something similar to Figure 21. 

 

Figure 21 ModelBus repository tree 

The ModelBus.user model is the one which is needed for managing the access rights. It can 

be opened in the User Model Editor via the context menu of the ModelBus Repository view 

(Figure 21). This will look like Figure 22Φ ¢ƘŜ ŦƛƭŜ ǎƘƻǿƴ ǘƘŜǊŜ ƛǎ ǘƘŜ άƘŜŀŘέ ǾŜǊǎƛƻƴ ŘƛǊŜŎǘƭȅ 

from the repository. Since it is not a local copy you are not allowed to change it and it is 

ƻǇŜƴŜŘ άǊŜŀŘ-ƻƴƭȅέ. 
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Figure 22 ModelBus.user opened in User Model Editor 

To be able to edit the model a local copy of it has to be created in the local workspace.  

6.2 Check out a name space to the local workspace as a shared project  

In ǘƘŜ άaƻŘŜƭ.ǳǎ wŜǇƻǎƛǘƻǊȅ 9ȄǇƭƻǊƛƴƎέ ǇŜǊǎǇŜctive and expand everything until you find the 

άƘǘǘǇΥκκǿǿǿΦƳƻŘŜƭōǳǎΦƻǊƎκǎȅǎǘŜƳκƳƻŘŜƭέ ƴŀƳŜǎǇŀŎŜ όǎŜŜ ǎŜŎǘƛƻƴ 6.1).  

hƴ άƳƻŘŜƭέ ǎŜƭŜŎǘ ά/ƘŜŎƪ hǳǘέ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƳŜƴu (Figure 23). 

 

Figure 23 /ƘŜŎƪ ƻǳǘ ǘƘŜ άƳƻŘŜƭέ ƴŀƳŜ ǎǇŀŎŜ 

Switching back to the java perspective you ǿƛƭƭ ŦƛƴŘ ŀ άƳƻŘŜƭέ ǇǊƻƧŜŎǘΣ ǘƘŜ ǎƘŀǊŜd one from 

the repository. You can now open ModelBus.user in a User Model Editor (Figure 24). This will 
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open an editor for the tree-view of the model. Do not use the text editor. This will only open 

the model as xml view and not check your modifications for syntactical correctness. You have 

a great chance to destroy the accessibility of ModelBus. 

 

Figure 24 Open ModelBus.user in User Model Editor 

After finishing the editing of the user model you have to save the changes (in the workspace) 

and also to commit them to the repository. In the case of conflicts we will get informed 

during the commit. The Team Synchronizing Perspective, will be explained in section 8. 

6.3 Add a new user and commit changes to the Repository  

Figure 25 shows ModelBus.user in the user Model Editor in a tree view. During editing it will 

be aware of the corresponding user metamodel and therefore give support to make only 

syntactically legal changes which are conform to the metamodel.  

 

Figure 25 ModelBus.user in User Model Editor 

To be able to see details about the Elements, you need to open the Properties View (Figure 

26). In Figure 27 ȅƻǳ Ŏŀƴ ǎŜŜ ǘƘŜ ǳǎŜǊ ƳƻŘŜƭ ǿƛǘƘ ǘƘŜ ǇǊƻǇŜǊǘƛŜǎ ƻŦ ǘƘŜ ǎŜƭŜŎǘŜŘ ά¦ǎŜǊ 

!ŘƳƛƴέ ƳƻŘŜƭ ŜƭŜƳŜƴǘΦ 
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Figure 26 Open Properties View 

 

Figure 27 ModelBus User Model with Properties View 

For adding a new user (Figure 28): 

1. Create a User element under Model 

2. Set its properties (Name, Password) 

3. Create a Rule element within User 

4. Set its properties (Rule, Mask) 

For Mask you can set the values 1, 2, 4, -1 with the following meaning: READ = 1, Write=2, 

Execute=4 and Everything=-1. 
















































































































































































































































































































