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Abstract 

“OPENMODELICA is an open-source Modelica-based modeling and simulation environment intended 
for industrial and academic usage. Its long-term development is supported by a non-profit 
organization – the Open Source Modelica Consortium (OSMC).”[1] 

OpenModelica aims to provide an enhanced, Open Source Modelica modeling and simulation 
environment and this thesis is an addition in this direction [1].  

The purpose of this thesis is to create a web based graphical connection editor. There are other 
open-source connection editors available, but these editors were desktop applications [7][8]. There is 
one web based editor but it is a textual editor [6]. Desktop applications need installation and space 
on the local system. OMWeb connection editor is the first web based graphical connection editor 
that runs on a web browser. It’s a web platform for OpenModelica and provides the environment for 
modeling and simulation in the Modelica Modeling Language. 

The OMWeb connection editor can run on any system without the need for an OpenModelica 
installation. If a system is connected to the internet, and contains a web browser, it can run the 
OMWeb connection editor. The OMWeb connection editor uses Java Runtime Environment to run an 
applet in the browser. The user can create models graphically; but they can also be viewed in the 
textual format. The user can simulate and plot his models. The plot file generated for the model can 
be downloaded from the server.  

The OMWeb Connection Editor uses Servlet to handle requests from the client. The servlet is 
responsible for the communication with OpenModelica Compiler. It also gets the results from OMC 
and sends them back to the client. In our case the browser is the client. 

 

Keywords: OMWeb, OpenModelica, connection editor, web editor, simulation, modeling, web gui. 

http://openmodelica.org/index.php/home/consortium
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Overview 

Chapter 1:  
This chapter presents introduction to the Modelica, OpenModelica and the thesis. 

Chapter 2: 
It lists the detailed requirement of the project; it answers ‘what needs to be done’. 

Chapter 3: 
Tools and technologies used in the development are mentioned in this chapter. 

Chapter 4: 
This chapter demonstrates the OMWeb Connection Editor interface and gives an example of how to 
create a model using this application. 

Chapter 5: 
This chapter explains the implementation details of the project; it also explains the client/server 
architecture and communication mechanism. 

Chapter 6: 
Chapter 6 mentions the similar work which has been done previously, and expresses the differences 
with our new application. 

Chapter 7: 
It tells summary of the work and future enhancement of the application. 
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Chapter 1 Introduction 

• Describe Modelica. 
• Describe OpenModelica. 
• What’s the need of the thesis? 
• Pre-study and analysis of the project. 
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1.1 Modelica Introduction 

Modeling is the core activity in understanding large, complex and heterogeneous physical systems. 
Modelica is an object-oriented modeling language. It’s free and is designed by the Modelica 
Association. It is suitable for the systems which comprises of multi-domain, for example mechatronic 
models in robotics, automotive and aerospace applications containing electrical and hydraulic 
subsystems, and production and distribution of electric power. It helps the user to develop a model 
by placing the components together, just like in real world [2]. 

1.1.1 Modelica Association 

It’s a non-profit organization with the idea of re-usable models. It has members from Europe, USA 
and Canada. Modelica Standards are being developed and maintain by Modelica Association since 
1996 [2]. 

1.1.2 Modelica Standard Library 

Modelica Standard Library comes free with Modelica language; it contains large set of predefined 
components and models from different engineering domains. It’s a package named as Modelica 
which further contains many sub-libraries for example Blocks, Constants, and Electrical etc. To use 
Modelica Standard Library simulation environment is required, there are commercial as well as free 
simulation environments available in the market.  There have been several releases of Modelica 
Standard Library over the years, 3.2 build 5 being the latest release in October 2010[3].  

1.1.3 Versions 

Table 1-1Modelica Standard Library Versions [3] 

MSL Versions Description Release Date 

3.2 build 5 It has major changes including 360 new 
models, 300 functions and 7 new libraries. 

October 25, 2010 

3.1 build 6 Minor changes like improvement in error 
messages were implemented. 

January 17, 2010 

3.1 build 5 Mainly the bug fixes of previous release December 18, 2009 

3.1 This is also referred as Version 3.1 build 4 August 14, 2009 

3.0.1 It is based on version 3.0 and some new 
models added and previous models were 
improved. 

January 29, 2009 

3.0 First version personalized for Modelica 3.0 
and also Graphical annotations 3. Previously it 
was based on Modelica 1. Standards were 
maintained and all non standards annotations 
were removed. 

March 01, 2008 

2.2.2 Documentation was improved, new models 
were added and few previous models were 
improved, but no new library added. 

September 07, 2007 
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2.2.1 Documentation of Modelica and 
Modelica.Media Library was improved, new 
models were added and few models were 
improved, but no new library added. 

March 24, 2006 

2.2 Modelica.Media and 
Modelica.Thermal.FluidHeatFlow were added 

April 06, 2005 

2.1 Major changes were implemented, new 
libraries and components were added and 
Modelica.Blocks library was improved for 
simplification. 

November 11, 2004 

1.6 Electrical.MultiPhase library added and 17 
components were added. Modelical.Electrical 
and Modelica.Slunits libraries were improved.  

June 21, 2004 

1.1.4 Modelica Features 

Modelica language provides Modelica Standard Library in which different predefined models are 
accessible in their respective sub-libraries. These can be reused to create different models. Using a 
graphical user interface a user can create a model by simply drawing components and creating 
connections between them.  Each component can have specific parameter value which affects the 
simulation results [4]. 

1.1.5 OpenModelica 

OpenModelica is an open-source modeling and simulation environment based on Modelica modeling 
language. It is used in the industry and for academic purposes. It is also flexible to compile other 
languages for example C, but prime idea is to serve the Modelica Language. Open Source Modelica 
Consortium (OSMC) supports OpenModelica. It’s is a non-profited organization hosted at 
Programming Environments Laboratory (PELAB), Linköping [1]. 

 

1.2 Purpose of OMWeb Connection Editor 

There has been a graphical user interface OMEdit; that helps the user to create models and 
connections then simulate and plot the results. This idea was dragged to the web, to provide the 
installation free simulation environment. For creating and simulating models, OMEdit needs 
OpenModelica to be installed on the local computer, while web interface for OpenModelica 
Connection Editor doesn’t require installation. User can access MSL through web browser and server 
communicates with OpenModelica compiler. User can create models on client computer, and then it 
gets the results from the server and plot on the user screen. 

1.3 Pre-Study and Analysis 

In order to understand the thesis requirements, I had to understand Modelica and OpenModelica 
platform. I got the introduction from websites and read some papers about Modelica and 
OpenModelica. I studied the Modelica Specification document for understanding details of 
components and rules for the creation of components visually in project. 
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I used OMEdit to study the functionality related to the thesis [7]. SimForge was also considered for 
functionality [8]. These applications were great help to understand the demand of new thesis. New 
application was going to run online, unlike existing applications, so I also had to investigate how to 
develop such kind of application for web browser where communication with the server is 
enormous.  

I studied and selected the appropriate way for implementation that is Applet/Servlet technology. I 
have also got the overview of OMWeb Textual Editor (An existing system, text base web system for 
creating models) [5]. 

PELAB held a work shop for OpenModelica, it also helped me to understand OpenModelica platform, 
in which I learnt how to use Modelica language for creating models, and it helped me to understand 
the purpose and usability of thesis. 
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Chapter 2 Requirement Specification 

• Graphical User Interface is required for web. 
• Modelica Standard Library availability on Applet loading. 
• Component Models will be drawn. 
• Model Simulation and Plotting will be developed 
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2.1 Aim 

The aim of thesis was to create a connection editor for web. As OpenModelica offered various 
functionalities to its users, Web Interface for OpenModelica Platform should also provide them in 
future. Goal of this master thesis project is to investigate if and how Modelica models can be built in 
a graphical connection editor in a web browser. 

2.2 Web Interface 

Development of a user interface over the web; where user could create, simulates and plot models 
were basic requirements. This interface should work on any system which contains a web browser. 
Previous applications like OMEdit and SimForge worked offline, and needs to be installed on local 
computer.  

There were limited options available for implementation technology.  J2EE was considered the best 
solution as there were no such powerful open-source tools were available as Java. Applet gives 
almost full strength and functions of Java to create an application that runs in a browser [15][16]. 
SimForge is an open-source connection editor developed in java; it also helped in the development of 
user interface. 

2.3 Load Library 

Modelica Standard Library contains the pre-defined component models. Applet should load the 
library for user, so that user should be able to navigate the library and use components in his models. 

2.4 Create Model 

By given pre-defined component models in Modelica Standard Library user should be able to create 
new models. User should be able to browse through the library, select the component models, drag 
and drop it on the drawing panel to visualize the components. Components should be created based 
on Modelica annotations. User should be able to create connections between components. 
OpenModelica standard code should be generated for this newly created model. 

2.5 Simulation 

The user should be able to simulate the created model. The simulation will be performed on the 
server side and user will be able to see and download the results to the local computer. 

2.6 Plotting 

The user should be able to see the results in plotting window. The result which is generated on the 
server contains a plot file. It contains simulation variables, these variables should be plotted on the 
browser. 

2.7 Download Results 

User should be able to download the result file from the server. 
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Chapter 3 Tools 

• OMC API for communication with OMC. 
• Apache Tomcat used as web server. 
• Eclipse used as IDE. 
• Java is the programming language used for development of the project. 
• JAR Maker is the tool for signing an Applet. 
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3.1 OpenModelica Compiler Interactive API 

OpenModelica Compiler (OMC) handles all the requests received from server (in our case java 
servlet) and returns the results. OMC uses CORBA interface and provides an API for communication. 
This API was used in our architecture to communicate with OMC [12][14]. 

3.2 Apache Tomcat 

Apache Tomcat is the container for Java on web server. It’s an open source implementation of 
servlet. It acts as a web server; it’s used for communication between server and client. We deployed 
Version 7.0thatimplements Servlet 3.0 specifications. It accepts all requests from the client/browser, 
if there are multiple server side technologies working on a server, by looking at the contents, it can 
decide which container should handle the request, and it passes the request to the Java Servlet. Java 
Servlet takes the request and communicates with OMC to get the result and sends result back to 
client. Apache Tomcat can be downloaded from http://tomcat.apache.org/download-70.cgi[9]. 

3.3 Eclipse 

Eclipse Helios version 3.6 is used as IDE, as it gives the extensible plug-in system for Java. 
Client/Server application was built in it and Tomcat server was hosted by the eclipse to accelerate 
the development and debugging process. For testing with the real browser environment, I did not 
use the internal Eclipse browser. I have selected the option from the Eclipse menu “Windows>Web 
Browser> 1Defaul system web browser”. In my case it was Firefox ver. 15.0. Eclipse can be 
downloaded fromhttp://www.eclipse.org/downloads/[10]. 

3.4 Java 

Java EE is used as programming language for the thesis development, as it provides server libraries 
for example Servlet. 

3.4.1 Applet 

User interface is created using Java Applets. It’s embedded in a web page to display on the web 
browser.  Connection Editor Applet is built on JRE 6. JRE can be downloaded from 
http://www.oracle.com/technetwork/java/javase/downloads/index.html[11]. 

3.4.2 Servlet 

Applet communicates with Servlet at the server. Communication is carried through Tomcat server. 
Servlet performs communication with OMC and returns the results to the Applet. 

3.5 JAR Maker 

An applet cannot perform read, write or access operations on client’s computer, unless it is a signed 
applet. For the development purpose we signed the applet using self-created keys.  JARMaker.jar is a 
free tool, used to create a .jar file for project and signing of .jar file. JarMaker can be downloaded 
from www.jarmaker.com. 

 

http://tomcat.apache.org/download-70.cgi
http://tomcat.apache.org/download-70.cgi
http://www.eclipse.org/downloads/
http://www.eclipse.org/downloads/
http://www.eclipse.org/downloads/
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.jarmaker.com/
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Chapter 4 How it works 

• Presents High level design view of the project. 
• Applet interface and detailed introduction to Menus and windows. 
• How to create a model using OMWeb Connection Editor. 
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4.1 Prerequisites 

Client site: A system having a web browser, and JRE should be installed on to work on the web 
browser for java applications.  

Server site: A system acting as a web server, having Tomcat web server installed and running. OMC 
should also be installed at the server 

4.2 OMWeb Connection Editor 

OpenModelica Web Connection Editor is the user interface for creating models over the web using 
OpenModelica. It provides front end in Applet which is embedded in a webpage, it communicates 
with the servlet on the server. It facilitate users from installing OpenModelica on their computers, 
their created models will be saved on the server.  

4.3 High level design view 

 

Figure 4-1 High level view 

This is the high level view of the connection editor. The communication between OMC server and 
application client is done through web server. At web server OMC Proxy communicates with the 
OMC Server through CORBA interface, result is then sends back to the web server. Web server gets 
the result from OMC Server and displays to the user for plotting or diagram view.  

4.4 Features 

OMWeb Connection Editor has almost the same basic features that OMEdit already contains. The 
fundamental difference is the architecture of the application. OMWeb Connection Editor provides 
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the freedom to use anywhere any platform by just getting access to the internet. Here we will see 
the interfaces and initial features provided by the OMWeb Connection Editor.  

Below is the image, user is ready to create a new model using OMWeb Connection Editor. 

4.4.1 User Interface 

 
Figure 4-2 User Interface 

 
 

 
Figure 4-3 New Model User Interface 



Web Interface for OpenModelica Platform 
 

 
15 

   

4.4.2 Menu and Toolbar 

 

Menu and Toolbar contains the basic functions to perform. New button is used to create the new 
model. Simulate, plot and download buttons perform simulation, plotting and downloading the 
result files respectively. 

4.4.3 New Model Window 

By pressing the new button on the toolbar or selecting from the File Menu, Create New Model dialog 
box appears where user can enter the new model name. By default ‘Model1’ is the name of new 
model.  

 

 

 
 
 
 
 

4.4.4 Modelica Standard Library 

When application loaded from the server it loads Modelica Standard Library. To create a new model 
user drags and drop model components from MSL window into the diagram view. Modelica is the 
top level package in the MSL; all others are sub-libraries (Packages). Under Modelica package 
following sub-libraries loaded 

 
• Blocks 
• Constants 
• Electrical 
• Fluid 
• Icons 
• Magnetic 
• Math 
• Mechanics 
• Media 
• SIunits 
• StateGraph 
• Thermal 
• UserGuide 
• Utilities 
 

Figure 4-5 Create New Model 

Figure 4-4 Menu and Toolbar 

Figure 4-6Modelica Standard Library 
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4.4.5 Diagram view 

Diagram view is the area for creating diagram using existing components from MSL. User drag 
components from MSL window and drop on diagram view. User can create connections between 
components in the diagram view. It displays the graphical models. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.4.6 Text view 

When user place components or create connections in the diagram view, it automatically generates 
the text from OMC and displays it in the text view as image below. 

 
  

Figure 4-7 Diagram View 

Figure 4-8 Text View 
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4.4.7 Statusbar 

 

Statusbar has five display labels for information, considering the left most as label 1 and so on. Label 
2 and 3 displays different messages during application running, while other message areas display 
static information. Below is the each area description 

 
1. Model name display, it’s in the left most area of the status bar. Model name appears.  
2. Error display, any error while using application will be displayed in the Error display label.  
3. Information display, it will display information while working such as if application is busy in 

creating icons or simulation command send and received.  
4. OpenModelica version, it displays the OpenModelica version installed on the server. 
5. Editor Version, it is the version of application, as currently it shows version 1.0 

 

4.4.8 Simulation 

By pressing the simulation button on the toolbar, simulation window appears with input parameters. 
Default values of start& stop time and number of intervals are given; user can change the values. It 
generates the .plt Plot file on the server by pressing the simulate button.  

 

 

 

 

 

 

 
 

 

 

4.4.9 Plotting 

By pressing the above button on the toolbar will show the Plotting Variable window. All the variables 
in the plotting file will be displayed in this window. User can select any number of variables to 
visualize the plot of his model.  

Figure 4-9 Statusbar 

Figure 4-10 Simulation Window 



Web Interface for OpenModelica Platform 
 

 
18 

   

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

4.4.10 Downloading result 

By pressing download button the plot file will be downloaded to the client computer. Currently the 
default location is set at the root of drive D:\, information is displayed in the status bar that file is 
downloaded in d drive  

 
 
 

 
 
 
 

 
  

Figure 4-11 Plotting Variables 

Figure 4-12 Download Result 
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4.5 Create introductory model. 

This section will demonstrate how to create a model in OMWeb Connection Editor.  

 

To run the application on local server type localhost:8080/OMWebConnection/ it will load the 
application interface. 

4.5.1 Create new model 

Create the new model by clicking the new button on the Toolbar .  New model dialog can also be 
appeared by selecting File > New from the menu. Here a new model named DCMotor will be created 
for illustration purpose.  

New model panel will appear with ‘Diagram’ and ‘Text’ view. 

4.5.2 Add Components 

To create the model we need to add four components in the diagram view. Models will be dragged 
from Modelica Standard Library and drop on the diagram view.  

 

Add following models from their respective packages by navigating Modelica Standard Library. 

 

Table 4-1 Add Component in a Model 

Models Package 

Ground, Resistor, Inductor, EMF Modelica.Electrical.Analog.Basic 

SignalVoltage Modelica.Electrical.Analog.Sources 

Inertia Modelica.Mechanics.Rotational.Components 

Step Modelica.Blocks.Sources 

Figure 4-13 Loading 
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4.5.3 Make Connections 

Create connections by clicking on the Port of a component model, by click event the connection line 
will start to appear and follow the mouse pointer with click on the diagram view will fix the line and 
start to create a path at 90 degree angle. Connection will be created by clicking on another port. 
Connection line will disappear if connections are not feasible.  

Make the following connections 
 

Table 4-2 Add Connections between Components 

Connection From  To  

Resistor Inductor, SignalVoltage 

EMF Inductor, Inertia 

Ground  SignalVoltage, EMF 

Step SignalVoltage 
 

Following is the DCMotor model created in OMWeb Connection Editor 

 

Figure 4-14 DCMotor Diagram View 
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4.5.4 Simulation 

After creating the Model it will be simulated by pressing the simulation button . Simulation 
window will appear with default values. ‘Simulate’ button on that window will generate the 
DCMotor_res.plt file on server in default location. In our case it’s the home directory of application. 

 

Figure 4-15 DCMotor Text View 

Figure 4-16 Simulation 
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4.5.5 Plotting 

Plotting dialog window can be invoked by pressing ‘Plot’ button .  Variables in DCMotor.plt will be 
displayed in the plot dialog window as shown in the following image. 

 

 

User can visualize the graph by selecting any number of variables.  

Following is the plotting result of DCMotor model. 

 

Figure 4-17 Plotting Variables 

Figure 4-18 Variables Graphs 
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Chapter 5 Design and Implementation 

• Client architecture and class’s description. 
• Understanding of implementation classes with Modelica record structure. 
• Server architecture and implementation details. 
• Client/server communication details are mentioned in the last section of this chapter. 
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5.1 Client Architecture 

Client site is designed and developed to run on web browser. Currently all major web browsers 
support Java Applet. JRE is required to run java applet, JRE can be downloaded for free, See section 
3.5.1.  

5.1.1 Class Diagram 

The class diagram of Annotation classes is illustrated in the following figure. ShapeAnnotation is an 
abstract class. IconAnnotation is the composition of ShapeAnnotation type objects 
(composition of ShapeAnnotation’s child classes) and ConnectionAnnotation class is derived 
from LineAnnotation. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

5.1.2 Description of Classes 

• Class: ShapeAnnotation 

Inherited From:- 

Description: It’s an abstract class. All other shape classes (e.g. Line, Rectangle) inherited from this 
class. Common attributes and behavior of all shapes listed in this class. 

 

• Class: IconAnnotation 

Inherited From:- 

Figure 5-1 Class Diagram 
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Description: Object of this class is the unit of a component model. Its object contains all sub-shapes 
and connection objects that are part of a component model. For example a ‘Resistor’ component is 
the object of an IconAnnotation and it contains shapes like rectangle and lines.  

 

• Class: EllipseAnnotation 

Inherited From: ShapeAnnotation 

Description: This class is used to create the ellipse shape based on Modelica annotations. Modelica 
annotations are defined for a model; consist of multiple shapes and connections. Ellipse shape is 
drawn through EllipseAnnotation object. 

 

• Class: LineAnnotation 

Inherited From: ShapeAnnotation 

Description: It extracts the line annotation (coordinates) from Modelica Model’s annotation and 
creates a line of required length at desire location.  

 

• Class: ConnectionAnnotation 

Inherited From: LineAnnotation 

Description: For every connection between two component models ConnectionAnnotation 
object is created. It has ConnectionFrom and ConnectionTo objects of reference 
IconAnnotation. 

 

• Class: PolygonAnnotation 

Inherited From: ShapeAnnotation 

Description: It reads polygon annotations from Modelica annotations and provides interface to draw 
a polygon. 

 

• Class: RectangleAnnotation 

Inherited From: ShapeAnnotation 

Description: It reads rectangle annotations from Modelica annotations and provides interface to 
draw a rectangle. 

 

• Class: TextAnnotation 

Inherited From: ShapeAnnotation 

Description: It is also derived from ShapeAnnotation; it extracts ‘text’ annotation from Modelica 
Model’s annotation and displays the text with the component. It also displays component 
parameters and values.  

 

• Class: OMApplet 

Inherited From: JApplet 
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Description: OMApplet is the main class that initializes the applet. Set the graphical user 
environment. It initializes all the panels, toolbar and menus to display in the web browser. It loads 
the Modelica Standard Library and displays in a tree in the left panel.  

 

• Class: Simulation 

Inherited From:- 

Description: It validates the input parameters for simulation provided by the user and then simulates 
the given model.  

 

• Class: PlotXY 

Inherited From: ApplicationFrame 

Description: It plots the given series of data. Any number of variables can be plotted by adding them 
in the dataset provided by the class.  

 

• Class: PanelDnD 

Inherited From: JPanel 

Description: All drawing objects are drawn, dragged, dropped and moved on the instance of 
PanelDnD.  

5.1.3 Modelica Annotations 

Detailed information about the model/component is stored in Modelica Annotation. It’s graphical 
shape, version, parametric values and documentation is stored in annotation. It is a long string 
retrieved from the OMC and parsed by the OMWeb connection editor to display component on the 
screen.  

For example Modelica Annotation for a ‘Conductor’ is given below 
 

{-100.0,-
100.0,100.0,100.0,true,0.1,2.0,2.0,{Rectangle(true,{0.0,0.0},0,{0,0,255},{2
55,255,255},LinePattern.Solid,FillPattern.Solid,0.25,BorderPattern.None,{{-
70,30},{70,-
30}},0),Rectangle(true,{0.0,0.0},0,{0,0,255},{0,0,0},LinePattern.Solid,Fill
Pattern.None,0.25,BorderPattern.None,{{-70,30},{70,-
30}},0),Line(true,{0.0,0.0},0,{{-90,0},{-
70,0}},{0,0,255},LinePattern.Solid,0.25,{Arrow.None,Arrow.None},3,Smooth.No
ne),Line(true,{0.0,0.0},0,{{70,0},{90,0}},{0,0,255},LinePattern.Solid,0.25,
{Arrow.None,Arrow.None},3,Smooth.None),Text(true,{0.0,0.0},0,{0,0,0},{0,0,0
},LinePattern.None,FillPattern.None,0.25,{{-136,-42},{142,-
74}},"G=%G",0,TextAlignment.Center),Line(false,{0.0,0.0},0,{{0,-100},{0,-
30}},{127,0,0},LinePattern.Dot,0.25,{Arrow.None,Arrow.None},3,Smooth.None),
Text(true,{0.0,0.0},0,{0,0,255},{0,0,0},LinePattern.Solid,FillPattern.None,
0.25,{{-
152,87},{148,47}},"%name",0,TextAlignment.Center),Text(true,{0.0,0.0},0,{0,
0,0},{0,0,0},LinePattern.Solid,FillPattern.None,0.25,{{-144,-40},{142,-
72}},"G=%G",0,TextAlignment.Center)}} 
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To create the graphical icon for this component above string is parsed by the OMWeb Connection 
Editor. Each model is composed primitive graphical types that are Line, Rectangle, Ellipse, Polygon, 
Text and Bitmap.  

By parsing the string if any of these primitive types found the object of its relevant class is created. 
For example as Rectangle object is found in the above annotation string an instance of 
RectangleAnnotation is created, which is inherited from the ShapeAnnotation. 

There are six primitive graphics and a connection annotation implemented in the OM Web 
Connection Editor.  Primitive graphics are Line Annotation, Polygon Annotation, Rectangle 
Annotation, Eclipse Annotation, Text Annotation and Bitmap Annotation.  

5.1.3.1 Connection Annotation 
It is a line that creates connections between two models. It connects the model’s ports, and if it is an 
illegal connection there is a verification mechanism in the application. The invalid connections can’t 
be established between models. The OM Web Connection Editor implements a connection class and 
creates an object for each connection line.  

For example: 

annotation(Line(points={{-30,25}, {15,25}, {15, -20}, {35,-30}})); 
 
 
 
 
 
 

5.1.4 Mapping of Primitive Graphics with OMWeb Classes 

Table 5-1 Mapping Primitive Graphics with OMWeb Classes 

Primitive Graphics Type extends Java Class extends 
 

partialrecord GraphicItem 
Boolean visible = true; 
Point origin = {0, 0}; 
Real rotation 

(quantity=”angle”, unit=”deg”)=0; 
end GraphicItem; 
 

 
- 

 
ShapeAnnotation 

 
- 

record Line 
extends GraphicItem; 
Point points[:]; 
Color color = Black; 
LinePattern pattern = 
LinePattern.Solid; 
DrawingUnit thickness = 0.25; 
Arrowarrow[2] = {Arrow.None, 
Arrow.None}; "{start arrow, end 
arrow}" 
DrawingUnit arrowSize = 3; 
Boolean smooth = Smooth.None 
"Spline”; 

end Line; 

 
GraphicItem 

 
LineAnnotation 

 
ShapeAnnotation 

record Polygon 
extends GraphicItem; 
extends FilledShape; 
Point points[:]; 
Boolean smooth = Smooth.None 
"Spline outline "; 

 
GraphicItem

, 
FilledShape 

 
PolygonAnnotation 

 
ShapeAnnotation 
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end Polygon; 
 

record Rectangle 
extends GraphicItem; 
extends FilledShape; 
BorderPattern borderPattern = 
BorderPattern.none; 
Extent extent; 
DrawingUnit radius = 0 "Corner 
radius"; 

end Rectangle; 

 

 
GraphicItem

, 
FilledShape 

 
RectangleAnnotati

on 

 
ShapeAnnotation 

record Ellipse 
extends GraphicItem; 
extends FilledShape; 
Extent extent; 
Real StartAngle 
(quantity=”angle”, 
unit=”deg”)=0; 
Real endAngle (quantity=”angle”, 
unit=”deg”)=360; 

end Ellipse; 

 

 
GraphicItem

, 
FilledShape 

 
EllipseAnnotation 

 
ShapeAnnotation 

record Text 
extends GraphicItem; 
extends FilledShape; 
Extent extent; 
String textString; 
Real fontSize = 0 “unit pt”; 
String fontName; 
TextStyle textStyle[:]; 
TextAlignment 
horizontalAllignment = 
TextAlignment.Center; 

end Text; 

 
GraphicItem

, 
FilledShape 

 
TextAnnotation 

 
ShapeAnnotation 

record BitMap 
extends GraphicItem; 
Extent extent; 
String fileName "Name of bitmap 
file"; 
String imageSource "Base64 
representation of bitmap"; 

end BitMap; 

 

 
GraphicItem 

 

 
BitmapAnnotation 

 
ShapeAnnotation 

connect (a.x, b.x) - ConnectionAnnotat
ion 

LineAnnotation 

 

Attributes defined in the FilledShape record are implemented at the child level of classes. 

5.2 Server Architecture 

This section will describe server main components. At first the Apache Tomcat server receives 
request from client. Apache Tomcat is the Servlet container; it sends the request to Java Servlet to 
handle the incoming request. Then servlet invoke OMCProxy object, which uses Corba interface to 
communicate with OpenModelica Compiler. In the package org.modelica the class 
OMCProxy.java implements OMCproxy object and uses Corba. Package org.modelica was 
included in the application, package is written in Java and available from the OpenModelica source 
files. Below is the source code that uses OMCProxy object to communicate with OpenModelica 
Compiler 

Private OMCProxyomc; 
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omc = new OMCProxy() 

String result = omc.sendExpression(command); 

 

While command is a string variable having value of OpenModelica command. For example 
“getIconAnnotation” 

 

 

5.3 Client Server Communication 

Applet talks to the Servlet, with each request connection established between client and server. As 
discussed earlier Apache Tomcat server is responsible for this communication. This section will 
describe applet requests and servlet responses.  

In applet a class ServletCommunication under communication package communicates with 
servlet. 

5.3.1 Applet-Web Server Communication 

To understand this architecture, I’ll describe these two communication branches one by one. First 
communication occurs between Applet-Web Server and then between web server and servlet. 

 

 
 

 

5.3.1.1 Applet-ApacheTomcat 
Applet sends command in ‘string’ format to the Web Server for example 
“readSimulationResultVars” command is sent from the applet user to the web server. Web 
server is container of servlet.  Applet also receive a results in ‘string’ format, for example if it sends a 
string command “getIconAnnotation()” the result will be a long string of Modelica Annotation.  

It parses the result string for required action as in case of Modelica Annotation it will display the 
Modelica model 

In case of handling files applet sets a tag to the requested command. The request string will start 
with “FileName:” 

Figure 5-2 Server Architecture 

Apache Tomcat Applet Servlet 
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5.3.1.2 ApacheTomcat-Servlet 
The Servlet implements doPost() method for receive requests from web server. Eventually 
requests come from Applet and passed to the doPost() method by Apache Tomcat web server. 
doPost() receives string arguments. First of all it checks for the tag in string, if there is tag 
“FileName:” it sends the string (request) to another method sendFile().  Otherwise it forwards 
those commands through OMCProxy to the OMCServer. Servlet then send the result string from 
OMC to the Applet through web server. 

5.3.2 Servlet (as client)-OMC (as server) 

 
 

 
 

Servlet sends commands in ‘string’ format using OMCProxy object as stated in the above section for 
example “readSimulationResultVars”. Then it receives results from OMC in string format.OMC 
provides CORBA interface for communication.OMC executes those commands that are received from 
Servlet and return the results. 

5.3.3 Applet Communication Implementation 

Class: ServletCommunication 

Extends: none 

getCodeBase()returns the server address from where application is running. This method initialize 
appletURL variable. Each time this class communicates with the servlet it uses appletURL. As it’s 
the address of servlet over the internet.  

 

Table 5-2 Applet/Servlet Communication 

Method Description 

ServletCommunication(URL) It’s a constructor, sets the appletURL variable.  

getServletConnection() This function is called every time before sending 
request to the servlet. 

Execute(String) After receiving string parameter, this function 
performs three steps. 

• Establish a connection. 
• call sendData() 
• Receives results from servlet. 

sendData() Sends request to the servlet 

downloadFile() Sends a file name (Model name) to the server to 
download result file. 

5.3.4 Servlet Implementation 

Class: OMServlet 

Extends: HttpServlet 

Servlet OMC 

CORBA 
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Incoming request from the client received by OMServlet, doPost() method is responsible to 
handle the request. Following is the signature of doPost() method in servelet 

 

protected void doPost(HttpServletRequest request, HttpServletResponse 
response)  

 

request parameter contains the input stream, and response is used for output stream, following 
code snippet  shows the request/response mechanism.  

 
// read a inputStream from applet 
InputStream in = request.getInputStream(); 

 
// send result to the applet 
OutputStreamout str = response.getOutputStream(); 
ObjectOutputStream oos = new ObjectOutputStream(outstr); 
oos.writeObject(result); 
oos.flush(); 
oos.close(); 

 

While result is the string variable contains annotation requested by client.  
 

5.3.4.1 Download Plot File From Servlet. 
doPost() method invoke SendFile() method in case a file is requested by the client. By reading 
the request variable, if it contains file name, the control transferred to the SendFile() method, 
that has the following signature. 

 
public void SendFile(String command, HttpServletResponse response) 
 

While command contains the file name and response is used for generating output stream. File can 
be found on the default location which can be read by sending command cd() to the OMC.  
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Chapter 6 Related Work 

• Mentions the related work. 
• Explain the base of the project as OMEdit. 
• Similarity and differences with SimForge. 
• OMWeb as web based textual editor. 
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The idea from two dimensions is merged in this thesis. There are already two kinds of applications 
available for OpenModelica; desktop graphical & textual editors and web based textual editor. 

OMEdit and SimForge are desktop graphical, while OMWeb Textual is web based textual editor for 
OpenModelica whereas OMWeb Connection editor is web based graphical editor.  

6.1 OMEdit 

OMEdit is a graphical editor developed at the PELAB Linkoping University. It is implemented in C++. It 
is very efficient and still constantly improving, it is a desktop application. To run OMEdit; 
OpenModelica and OMEdit needs to be installed on the computer.  

OMEdit was a project initiated at PELAB to overcome the deficiencies exists in SimForge.  OMEdit can 
be the replacement of SimForge.  

OMWeb connection editor aimed to provide the same kind of functionalities over the internet; it will 
benefit the user to use without installation trouble, only by using web browser. OMEdit was the 
guide line and sample model for my thesis[7]. Below is the list of major common functionalities of 
OMEdit and the OMWeb Connection Editor 

 MSL Tree 

 Diagram View 

 Text View 

 Drag and Drop Components 

 Model Creation 

 Model Simulation 

 Plotting 
 

Below is the list of other main functionalities of OMEdit that will be implemented in the OMWeb 
Connection Editor in future development.  

 Icon View 

 Component Transformation 

 Model Save 
 

The OMWeb Connection Editor is distinguished from OMEdit with the features like online availability 
and download resulted plot file on the client computer.  

6.2 SimForge 

SimForge is a graphical editor designed and developed by Politecnico di Milano. It is not as efficient 
and user friendly as OMEdit.  

SimForge is developed in Java, which may in turn make it slower as compared to the OMEdit which is 
implemented in C++; as C++ is efficient than java  in terms of runtime and memory efficiency[13].  

OMWeb Connection Editor is also developed in Java; as java applet was the best choice to develop 
the powerful application for web[15]. So the implementation in java may also make OMWeb 
Connection Editor slower as compared to the OMEdit, plus the request/response time over the 
internet. [13] 
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6.3 OMWeb Textual Editor 

OMWeb is online text base editor for OpenModelica. It is not a Graphical User Interface. User can 
create model by writing Modelica standard code and then simulate and execute.  

The basic idea behind OMWeb Textual Editor was to create an interaction between student and 
teacher. The teacher writes and exercise and post it on the web, student can fetch the exercise, solve 
it and post it back to the internet. 

OMWeb Textual Editor uses three layers architecture. In the diagram below OMWeb is the Textual 
Editor; it is the client that sends requests to E-learning Community Server (ECS). ECS keeps the 
requests in queue and sends them to Computation Client (CC) one by one. Similarly CC 
communicates with OMC, after receiving results from OMC, CC parse the string and sends results to 
the ECS. Results are kept in queue by ECS and released accordingly to the client.  

There can be many servers using ECS which can makes it slower for OMWeb Textual Editor to get its 
results back. This was one reason for the OMWeb Connection Editor to have its architecture because 
OMWeb Connection Editor is a graphical interface and needs to have quick response to be a user 
friendly environment.  [5][6]  
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Figure 6-1OMWeb Text Editor Architecture 
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Chapter 7 Conclusion and Future Work 

• First section gives the summary of the work. 
• Future enhancement that can be done in the project.  
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7.1 Conclusion 

The goal of this thesis was to create a Graphical Connection Editor which should run in a web 
browser; we have achieved that result to some extent. This thesis is the first step towards achieving 
the same functionality over the web that OMEdit provides on desktop application.  

A user can create a Modelica Model just by dragging in a pre-defined component models and 
dropping them in the diagram view. Connections between components can be created graphically. 
After creating the connections the model can be simulated. The user can provide the simulation 
parameters, otherwise default values will be used for simulation. The model’s variables will be 
displayed in a plotting window. User can select a number of variables to display in a single plot. The 
OMWeb Connection Editor reads the file from the server to display the plot on the client screen. That 
file can also be downloaded by the client.  

The OMWeb Connection Editor runs in an Applet browser and communicates with a Tomcat server. 
The Tomcat server is responsible for further communication. Tomcat is the container for Servlet. 
Servlet receives the request and communicates with OMC through an OMC Proxy.  The OMC proxy 
uses Corba for communication with OMC. OMC gives all the required information to the servlet and 
that information is returned to the Applet browser. 

This project is done using Java Applet that makes it very powerful tool to create any kind of 
functionality that is supported by Java. As we know Java is a powerful programming language and 
Applet supports Java libraries which make it a powerful tool for web programming. An Applet will 
support nearly all the features which Java provides for a desktop application. 

However, the OMWeb Connection Editor will respond slowly as compared to OMEdit for two 
reasons. As it was mentioned earlier, Java is slower than C++ in terms of memory and runtime[13]. 
Moreover the performance also depends on the speed of the internet connection. Even with the 
better internet speed there will be time included for request/response over the web server which is 
not in the case with OMEdit. 

Overall it is a fine tool for accessibility and availability, and I think it has a great future.  

7.2 Future work 

This thesis is the start for an enhanced, easy to use and available at any time Graphical User Interface 
for Modelica Modeling Language. 

There is still a great amount of work needs to be done.  We have an existing application OMEdit as 
the guide line for future work. OMEdit is great and easy to use tool but used as the desktop 
application. The future goal should be to provide the similar functionalities over the web. There is a 
long list of functionalities that we can develop in future but to sum-up all, it can be said that OMEdit 
functionalities on the Web will be the future target.  
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Figure 7-1OMEdit Interface 
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