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Disclaimer 

 
THIS SOFTWARE IS PROVIDED ñAS ISò, WITHOUT WARRANTY OF ANY KIND, 
EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE 
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR 
PURPOSE AND NON-INFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR 
COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER 
LIABILITY, WHETHER IN AN ACTION OF CONTRACT OR OTHERWISE, ARISING 
FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR 
OTHER DEALINGS IN THE SOFTWARE. 
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1 Introduction 

1.1 Overview 

The Modelit Matlab Webserver Toolbox is designed to allow easy inclusion of Matlab 
computational results in web pages or computer programs. The toolbox allows a 
setup where a web page hosted on a http server makes calls to a Matlab process 
that is running on a local  machine running under Windows. Figure 1 shows a typical 
setup that involves these elements. 
 
The toolbox allows users to: 

 present results of Matlab computations on the web;  

 implement webservices that can be shared by multiple websites; 

 shield data needed for computations from the web and avoid other security risks; 

 use Windows-based software tools, provided they can be called from Matlab; 

 implement your algorithms on a platform that you are familiar with; 

 avoid high computational loads on http server; 

 spread computational load over multiple processes on multicore machines (load 
balancing). 

1.2 Requirements 

To operate a Modelit Matlab Webserver function across the internet you need the 
following: 

 An internet connection, preferable with a fixed IP-address; If the IP-address of 
your internet connection is not fixed, you'll need to find a way to make the current 
IP-address known to the calling party. The current manual does not provide such 
a solution; 

 The permission to set up port forwarding on the router connected to this internet 
connection; 

 A windows machine and permissions to install software and change DHCP 
settings on it; 

 Apache Tomcat 6.0 software (available at http://tomcat.apache.org) ; 

 A Matlab license or m-code that has been compiled with the Matlab compiler; 

 The Modelit Webserver Toolbox software. 

1.3 Contents of this manual 

This manual describes the steps to configure a system as shown in Figure 1, and 
guides you through the steps of configuring the hardware involved (hhtp server, 
router and local machine). To be able to verify each step, the actions are taken in the 
following order: 

 configure the local machine; 

 configure the router; 

 configure the http server. 
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Figure 1: Typical setup of a system involving the matlabserver toolbox 
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2 PART I: Setting up Matlab as a server 
 
The next chapters explain the following tasks: 

 Installing Apache Tomcat; 

 Installing required Matlab components; 

 Creating an example Matlab program; 

 Configuring the Windows Firewall;  

 Setting up port forwarding for a local network. 
 
After completing these tasks the example Matlab program that you have created will 
be ready to be called from any internet browser.   
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3 Installing Apache Tomcat on the Webserver Machine 

3.1 Download Apache Tomcat 
 

Go to http://tomcat.apache.org 
 

 
 
Navigate to the version 6.x download section by selecting Tomcat 6.x from the 
download menu on the left side of the webpage. Now, under the 6.020 section 
download the Windows Service Installer, save it to disk. 
 

 
 
Note 20100918: Recently Tomcat version 7.0 has become available. However the 
current version of our webserver has not yet been tested against this new Tomcat 
version. We recommend using version 6.x. 

3.2 Run Apache Tomcat Installer 

Run the installer. A number of screens will appear.  
 
In general, only the screen "Configuration Options" requires input. The user is 
prompted for a port number, username and password. The port number determines 
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the port number that should be used to access your Matlab callback function. To 
change it afterwards, rerun the installer or edit the server.xml file in the Tomcat/conf 
directory, see below. 
 
In a subsequent screen you are prompted for the path of the Java Virtual Machine. In 
general the Java Virtual Machine will already be installed. If not go to www.java.com 
and download and install the Java Virtual Machine. 
 

   
 
Editing the server.xml file manually 
By default Apache Tomcat is configured to run on port 8080. After installation the port 
can be changed by editing the server.xml file which is located in 
$TOMCAT_HOME/conf (e.g. C:\Program Files (x86)\Apache Software 
Foundation\Tomcat 6.0\conf\). To change the port change the value 8080 in the 
following block of code into the desired port number. 
 
listing of ..\Tomcat 6.0\conf\server.xml 
 

    <! --  A "Connector" represents an endpoint by which requests are 

received  

         and responses are ret urned. Documentation at :  

         Java HTTP Connector: /docs/config/http.html (blocking & non -

blocking)  

         Java AJP  Connector: /docs/config/ajp.html  

         APR (HTTP/AJP) Connector: /docs/apr.html  

         Define a non - SSL HTTP/1.1 Connector on p ort 8080  

    -- > 

    <Connector port=" 8080 " protocol="HTTP/1.1"  

               connectionTimeout="20000"  

               redirectPort="8443" />  

    <! --  A "Connector" using the shared thread pool -- > 

 
-end of listing- 
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3.3 Verifying a Tomcat Installation 

 
 Select ; 

 Select "All programs/Apache Tomcat 6.0/Monitor Tomcat"; 

 
 The Tomcat icon becomes visible; 

 Initially Tomcat will be in idle mode. Double click the icon in 
the tray. The Tomcat console becomes visible; 

 Press the start button; 

 
 Tomcat is now running;  

 The Tomcat console can be closed. 
 

 

Figure 2: Tomcat Console 

 
Now verify the installation by typing the following address in the browserôs address 
bar: http://localhost:8080 for the standard installation. 
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If this screen appears, you have successfully installed Apache Tomcat, and you are 
ready to install the Modelit Webserver software Components as described in chapter 
4. 
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4 Installing the Modelit Matlab Webserver software 
components 

 

4.1 Contents of the matlabserver.zip file 

The Matlabserver.zip file contains to zipped directories: 

 matlabserver. This directory should be copied to the $TOMCAT_HOME\webapps 
directory; 

 mcode. The files in this directory must be copied to any directory in your Matlab 
path. 

4.2 Copying the software to your disk 

Unzip the file MatlabServer.zip and copy the directory "matlabserver" to 
$TOMCAT_HOME\webapps\  
 
For example:  
C:\Program Files (x86)\Apache Software Foundation\Tomcat 6.0\webapps\ 
 
After this, the directory structure should look like this: 
 

 
  

4.3 Configuring the servlet 

The step above will install a software component known as a matlabserver servlet. 
This servlet receives http requests on the connector port (for example 8080) and 
forwards these to Matlab callback functions on one or more ports of choice.  
  
The file 
  $TOMCAT_HOME\webapps\matlabserver\WEB-INF\lib\ MatlabServer.jar 
contains the java classes used by matlabserver.  
 
The file  
  $TOMCAT_HOME\webapps\matlabserver\WEB-INF\web.xml  
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contains configuration data for the matlabserver servlet that you might want to 
modify.  
 
You can specify to which ports the servlet forwards its requests to. If you specify 
more than 1 port, the incoming requests will be distributed over these ports. 
This provides a load balancing mechanism: the computational load is distributed over 
multiple processes. Typically each Matlab session will listen to 1 port. Ports can be 
defined in the red area in the listing. 
 
 

path 
to/from
WAN

Firewall
(IP=w.x.y.z?)

matlabserver

servlet

Matlab 
session #1

Callback 
listening to port 

4444

hardware 
component

software 
component

Matlab 
session #2

Callback 
listening to port 

4445

Matlab 
session #3

Callback 
listening to port 

4446

Logfile
Matlabserver servlet writes request to 
log file and forwards request to port 
with minimum requests in queue. 

Callback deals with request and 
returns (XML) string

Computational load may be spread 
over multiple Matlab processes on 
multi core machine

Firewall on webserver machine verifies 
that sender is within allowed list
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listing of ..\Tomcat 6.0\webapps\matlabserver\Web-inf\web.xml 
 

<?xml version="1.0" encoding="ISO - 8859 - 1"?>  

 

<web- app xmlns="http://java.sun.com/xml/ns/javaee"  

   xmlns:xsi="http://www.w3.org/2001/XMLSchema - instance"  

   xsi:schemaLocation="http://java.su n.com/xml/ns/javaee 

http://java.sun.com/xml/ns/javaee/web - app_2_5.xsd"  

   version="2.5">  

 

  <display - name>Modelit matlab server</display - name> 

  <description>  

          Connecting java servlets with Matlab  

  </description>  

 

    <servlet>  

 <init - param>  

  <param- name>port</param - name> 

  <param - value> 4444,4445 </param - value>  

 </init - param>  

 

        <servlet - name>servlet1 </servlet - name> 

        <servlet - class>nl.modelit.matlabserver.MatlabServlet</servlet - class>  

    </servlet>  

 

    <servlet - mapping>  

        <ser vlet - name>servlet 1</servlet - name> 

        <url - pattern> / myExample </url - pattern>  

    </servlet - mapping>  

 

</web - app>  

     
-end of listing- 
 

Configurable 
parameters 

Description 

param-value Specify at least 1 port number. External calls will be 
distributed over all specified ports.  
 
Note:  
If no callback is specified for a specific port a timeout will 
occur on the first call. Subsequent calls will no longer be 
directed to this port. Therefore there is not too much harm 
in specifying more ports than you initially need. 

servlet-name Make sure  
    servlet/servlet-name  
corresponds to:  
    servlet-mapping/servlet-name.  

url-pattern Specify the path where the Matlab function must be 
available. 

4.4 Setting up multiple webservices on one computer 

 
It is possible to specify different webservices that run on a single machine.  
Adapt the file web.xml in the following way: 
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listing of ..\Tomcat 6.0\webapps\matlabserver\Web-inf\web.xml 
 

<?xml version="1.0" encoding="ISO - 8859 - 1"?>  

 

<web- app xmlns="http://java.sun.com/xm l/ns/javaee"  

   xmlns:xsi="http://www.w3.org/2001/XMLSchema - instance"  

   xsi:schemaLocation="http://java.sun.com/xml/ns/javaee 

http://java.sun.com/xml/ns/javaee/web - app_2_5.xsd"  

   version="2.5">  

 

  <display - name>Modelit matlab server</display - name> 

  <des cription>  

          Connecting java servlets with Matlab  

  </description>  

 

    <servlet>  

 <init - param>  

  <param - name>port</param - name> 

  <param - value> 4444,4445 </param - value>  

 </init - param>  

 

        <servlet - name>servlet1 </servlet - name> 

        <servlet - cla ss>nl.modelit.matlabserver.MatlabServlet</servlet - class>  

    </servlet>  

 

    <servlet - mapping>  

        <servlet - name>servlet 1</servlet - name> 

        <url - pattern >/myExample </url - pattern>  

    </servlet - mapping>  

 

    <servlet>  

 <init - param>  

  <param - name>por t</param - name> 

  <param - value> 4446,4447 </param - value>  

 </init - param>  

 

        <servlet - name>servlet2 </servlet - name> 

        <servlet - class>nl.modelit.matlabserver.MatlabServlet</servlet - class>  

    </servlet>  

 

    <servlet - mapping>  

        <servlet - name>ser vlet2 </servlet - name> 

        <url - pattern> /yourExample </url - pattern>  

    </servlet - mapping>  

 

 

</web - app>  

     
-end of listing- 
 

4.5 Load balancing 

Load balancing is the process of distributing tasks over different computers or (as in 
the current case) processes. If one specifies multiple ports in web.xml (see above) 
the incoming http requests will be distributed over these ports. The webserver 
toolbox provides a mechanism to implement Matlab callbacks that listen to a specific 
port (see chapter 5). Multiple Matlab processes can be started, where each process 
contains a callback that listens to one of the ports specified in web.xml. In this way 
http requests are processed in parallel by different Matlab processes. Especially on 
multi-core processors this increases capacity and reduces response times. 
 
Queing 
Under heavy loads the webserver will behave as follows: 

 The webserver will first attempt to find a "free" port to handle a specific request, 
where "free" means that the process is not currently awaiting a replay on a 
message that was sent to this port; 
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 If all ports are "busy" it will add the request to the end of the queue with the 
minimum number of request in it; 

 If at the time of a request all queue lengths exceed a specific number (currently 
fixed at 4) for all ports the webserver will return the request immediately with the 
message "Server Busy". 

 
 

webserver (out)
@ port 8080

Job 1
(input)

Job 2
(input)

webserver (in)
@ port 8080

callback
@ port 4444

callback
@ port 4445

callback
@ port 4446

webserver (out)
@ port 8080

Job 2
(input)

Job 3
(input)

webserver (in)
@ port 8080

callback
@ port 4444

callback
@ port 4445

callback
@ port 4446

Job 1
(input)

 
 

webserver (out)
@ port 8080

Job 5
(input)

Job 6
(input)

webserver (in)
@ port 8080

callback
@ port 4444

callback
@ port 4445

callback
@ port 4446

Job 3
(input)

Job 2
(input)

Job 4
(input)

Job 1
(input)
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(output)

Job 2
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callback
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callback
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callback
@ port 4446

Job 6
(input)

Job 3
(input)

Job 5
(input)

Job 4
(input)

 

Figure 3: Above figure demonstrates how a platoon of jobs propagates through a 
setup of 3 parallel "pipelines". Each queue contains a maximum of 4 jobs. 
If all queues are full, the webserver will bypass the queue (indicated by the 
dotted arrow) and return a "no capacity" message immediately 

4.6 Failover 

When there is no reply to a request that is forwarded to a port, it is likely that no 
callback is listening to this port. In this case, also future requests will remain 
unanswered. For this reason this port is removed from the list of ports that is 
considered. 
 
Failover recovery 
Removal of a non-responding port is permanent. The only way to restore all ports is 
to restart Apache Tomcat as shown in Figure 2. 
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4.7 Verifying matlabserver servlet installation 

To verify the installation of the servlet call the servlet with for example two 
arguments: 
http://localhost:8080/matlabserver/myExample?arg1=1&arg2=2  
(again replace 8080 by the port number on which Tomcat is running). 
 
The message "no port available" appears because no Matlab session is listening to 
any of the in the web.xml defined ports. 
 
 

 
 

4.8 Setting the static Java class path for Matlab sessions 

A Matlab loads its static Java class path at startup from the file "classpath.txt" which 
is located in the directory that is returned by the command " matlabroot". Normally 
Matlab users do not need to change the static class path, but users of the Modelit 
Webserver Toolbox need to add the full path to MatlabServer.jar to this path. 
 
For this purpose the file classpath.txt must be copied from the Matlabroot directory to 
the Matlab startup directory before any edits are made, otherwise these edits will 
affect all users that share Matlabroot. 
 
This section describes two ways to apply these edits. The first way is to run a script 
called "editClasspath.m". The second way is to manually edit the classpath file. 
 
Running editClasspath.m 
 
The function "editClasspath.m" reads the file classpath.txt from Matlab root and 
appends MatlabServer.jar tot the end of the class path and saves a modified copy of 
classpath.txt in the startup directory. For most users this is an easy and adequate 
way to edit the static Java class path. 
 
Proceed as follows: 

 Start a Matlab session using the startup directory that you intend to use for the 
project that involves the Modelit Matlab Webserver Toolbox; 
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 Type addpath(<dirName>) on the command prompt, where <dirname> is the 
directory where the files MatlabServer.jar and editClasspath.m reside (for 
example: c:\Program Files\Apache Software Foundation\Tomcat 
6.0\webapps\ROOT\WEB-INF\lib\); 

 Run editClasspath from the command prompt; 

 Close your current Matlab session and restart Matlab; 

 Type " javaclasspath" on the command prompt and check that MatlabServer.jar 
including its path is listed under the Static Java Path. 

 
Editing the classpath file manually 
 
If for some reason  the above does not work for you, for example, you have already 
made modifications to the classpath file that should not be made undone, you may 
manually edit the classpath.txt file. 
 
Proceed as follows: 

 Start a Matlab session using the startup directory that you intend to use for the 
project that involves the Modelit Matlab Webserver Toolbox; 

 Locate the classpath.txt file by typing which('classpath.txt') on the command 
prompt; 

 If this file is located in Matlabroot, make a copy of this file in the Matlab startup 
directory, otherwise your edits will affect all Matlab users on your system that 
share Matlabroot; 

 Edit the file classpath.txt by typing "edit classpath.txt"; 

 Append the full path to the MatlabServer.jar to the file, this file resides in 
$TOMCAT_HOME\webapps\matlabserver\WEB-INF\lib\.  
For example in the default installation add the following line: 
C: \ Program Files (x86) \ Apache Software Foundation \ Tomcat 

6.0 \ webapps \ matlabs erver \ WEB- INF \ lib \ MatlabServer.jar  

 Save classpath.txt in the current directory, i.e. the directory that appears after 
typing pwd on the command line; 

 Restart the Matlab session to activate new java classpath;  

 Type " javaclasspath" on the command prompt and check that MatlabServer.jar 
including its path is listed under the Static Java Path. 
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4.9  Verifying the Webserver installation 

Open a Matlab session. 
 
From the Matlab command line type: 
  
server = createMatlabServer (4444)  

 
You should get something similar to the following response: 
 
server =  

 nl.modelit.matlabserver.MatlabServer@599d5b  

 

You can now view the methods of the server object by typing:  
methods(server)  

 

A list of methods should appear. 

4.10 Troubleshooting 

 Verify that you have saved the modified file classpath.txt in the correct location by 

typing: which('classpath.txt') on the Matlab command line. Remember 

that all java classes are cases sensitive. 

 Verify that you have restarted Matlab after changing classpath.txt. Changes in 
classpath.txt take effect after restarting Matlab. 

 Verify that you are using Matlab 2006b or later. The webserver toolbox has not 
been tested with earlier Matlab versions. 
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5 Matlab programming reference 

5.1 Example 

The example below uses the server object.  
 
function  server = startMat Server(port)  

% startMatServer -  Start a server on the specified port  

  

% Create a server on the specified port, port should be a port  

% specified in  the web.xml in the matlabserver directory in the  

% Tomcat root  

server = createMatlabServer (port);  

  

% Set c allback to be executed when server receives a request from  

% client  

set(server, 'ServerInvokedCallback' , {@callback, port});  

  

% Start listening to "PORT", until process is killed  

startServer(server);  

 

%____________________________________________________ ________________  

function  callback(obj, event, port)  

% callback -  Callback to be executed on client's request  

  

% Print info on Matlab command line  

str_in=getInputString(event);  

fprintf( 'Callback executed with arguments: %s \ n' , str_in );  

  

% Make a simple x ml - string and feed it back to the client  

% Or call any matlab function to process the message  

% The called Matlab function does not rely on the toolbox in any way  

% str_out variable typically contains an xml or json message  

str_out = sprintf( '<?xml version ="1.0" encoding="ISO - 8859 -

1"?><root><result><text>Successful request on port 

%d</text></result></root>' , port);  

  

% Send answer to client  

setOutputString(event,str_out);  

 

The example above contains all custom code that is required to use the Matlabserver 
toolbox. The interaction with the Java code in MatlabServer.jar is limited to the 
following lines. The current example  creates a MatlabServer object and specifies a 
callback. The callback remains active until the Matlab session is closed.  

5.2 Verify example 

To verify the example: 
1. Make sure that Tomcat is running; 
2. If you have verified the Tomcat installation before any Matlab function was 

running (see section 4.7), make sure Tomcat is restarted before proceeding. 
This is because when a timeout occurs on a specific port the webserver does 
not probe this port again; 

3. Type startMatserver(4444) or any port specified in the web.xml of the servlet; 
4. Open an internetbrowser and type: 

http://localhost:8080/matlabserver/MatlabServlet?arg1=1&arg2=2 
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5. On the matlab command prompt the following message appears: 
Cal lback executed with arguments: arg2=2&arg1=1  

6. In the internet browser the following message appears: 
 

 
 
 
Note 

In the current example the Matlab callback function returns xml code. However it is 
not required that the output is in xml format. For example, you can create html code 
directly from the Matlab callback to provide a dynamic webpage. 

 

5.3 Using the webserver toolbox with compiled Matlab code 

The example in section 5.1 requires that a Matlab session is running.  Instead of 

running the m-code on could also compile the code startMat Server .m into an exe 

file startMat Server .exe , and run 1 or morte instances of this exe file instead.  




























