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Abstract 

OpenModelica is an open-source based development environment for 

Modelica, and an open source modelling and simulation platform. One of 

the main reasons for this thesis is the desire to change the existing plotting 

package into something more future safe due to performance issues of the 

existing plotting package in the OpenModelica framework. The package 

should be used in all OpenModelica tools, OMEdit, OMShell, and 

OMNotebook. The second part of the thesis includes implementing two 

additional shapes, a text shape and a bitmap shape to OpenModelicas 

graphical editor OMEdit.  

As a result of this work, a new plotting tool was developed and adopted as 

part of the OpenModelica platform; OMPlot.  
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Overview  

Chapter 1 Abbreviation, Terms and Keywords This chapter contains the 

background information about the OpenModelica platform, developing 

framework Qt and key words needed to know for this work.  

 

Chapter 2 Specification This chapter explains the main goals of this 

project and the resulting implementation tasks.  

 

Chapter 3 OMPlot implementation This chapter describes how the 

plotting tool was implemented. The code classes, process flow, reading the 

files and results are given here.  

 

Chapter 4 OMPlot usability This chapter describes how the OMPlot 

plotting tool can be used; executable, library and graphical usage.  

 

Chapter 5 OMEdit shapes implementation This chapter provides 

implementation details about the text and bitmap shapes in OMEdit.  

 

Chapter 6 Implementation status This chapter provides an overview of 

the methods supported for OMPlot and the shapes.   

 

Chapter 7 Summary A summary of the work done and discussion on 

improvements and future work.  
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1 Abbreviations, Terms and Keywords 

1.1 Key Words 

Modelica is an object-oriented, equation based language to model complex 

physical systems containing components such as mechanical, electrical, and 

more. [1]    

OpenModelica is an open source Modelica based modeling and simulation 

environment. It is managed by Open Source Modelica Consortium (OSMC) 

with the goal to provide an environment where free software is distributed. 

[2]  

Qt is a cross-platform application and User Interface (UI) framework. With 

Qt, you can write applications and deploy them across desktop, mobile and 

embedded operating systems. Qt has an integrated development 

environment (IDE) Qt Creator, in which all the programming is done on for 

this thesis. The programming is with C++, using the libraries that the Qt 

framework provides. The reasons for using Qt is that it is open source and 

that other parts of OpenModelica are Qt based. [3] 
 

Qwt is a library that contains Grapical User Interface (GUI) components 

and utility classes. It provides a 2D plot widget with additional features and 

is the library used for creating the plot tool. [4] 

 

OMC is the OpenModelica Complier. OMEdit communicates with the 

OMC through a CORBA interface [5]. This allows interactive graphic 

editing so that OMEdit can obtain Modelica annotations. [6] 

OMNotebook is an interactive notebook which is another part of the 

OpenModelica platform. Beside the traditional passive text and figure as in 

an ordinary book it provides the ability of evaluating Modelica code. [7] 

1.2 OMEdit 

OMEdit is a recently developed Application Interface (API) for the 

OpenModelica framework. It is a connection editor and is built in QT and 

its C++ libraries. It allows creating model components graphically, 

simulating processes, plotting graphs and more. [6] 

OMEdit has an icon view, a diagram view and a text view. When a user 

creates an object in icon or diagram view, code is created behind the scenes 

in the text view. A custom shape is a graphical symbol which can be drawn 

into either diagram view or icon view. A line, rectangle, polygon and an 

ellipse are the four custom shapes that are currently implemented. These 

shapes are used to create pictures and personal icons.  

Models can be simulated with certain time and interval values. When a 

simulation is requested, the OMC creates a plot file with all the variables 
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and their corresponding values in it, and returns a true or false. When a 

variable is selected for plotting, OMEdit sends it the plot request to the 

OMC which sends the plot file to a 2D plot widget which shows the graph.  

1.3 Annotations 

Annotations are intended for storing extra information about a model. The 

specification in the Modelica document defines the semantic meaning for 

how annotations should be constructed. That is the requirement. The 

annotations says in which layer the object is, and provides further 

information about the object, like its extent points, rotation, and line 

thickness. [8] 

An example annotation can look like the following:  

Annotation(Diagram(graphics = {Rectangle(rotation = 0, lineColor = 

{0,0,255}, fillColor = {0,0,255}, pattern = LinePattern.Solid, 

fillPattern = FillPattern-None, lineThickness = 0.25, extent = {{-

61,53}, {7.5,18.5}})})); 

This annotation string provides information that there is a rectangle object in 

the diagram layer. The object has no rotation, and its line color and fill color 

is blue. The line pattern is solid, with no fill pattern and a line thickness of 

0.25. The extent points are the points of the upper left and lower right points 

in the rectangle. The annotation string can contain less or more information, 

about the specific values. If some points are not set the compiler assumes 

the default values for them. Radius for example is not set here so the OMC 

assumes it is 0 and sets it as default value.   
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2 Specification 

2.1 OMPlot 

The plot widget’s main task is to plot a 2D graph of selected variables from 

a plot source file. The plot package should be provided as a separate 

application which can be used as an executable (*.exe) or as a static library. 

When used as an executable it should receive parameters such as plot file 

name, type of plot, and list of variables to plot. 

The tool should be able to read three types of plot files; *.plt *.csv and 

*.mat files. These are different formats in how to store data. The plt and csv 

format can be read in a text editor. Further explanation about how these files 

look like can be seen in chapter 4 OMPlot. The tool should be platform 

independent code so that it works at least on Windows, Linux and Mac.  

 

It should be able to perform a plot, plotParametric, and a plotAll. A plot 

performs a plot of the selected variables as a function of time. Time will be 

on the x axis and the variable to plot on the y axis. A plotParametric takes 

two variables and creates a curve with the first variable as a function of the 

second. A plotAll plots all the variables in the file, as a function of time.   

 

Furthermore, OMPlot should use the Qwt library. This is because Qwt 

provides a good standard for creating plotting graphs in 2D.  It should be 

able to perform zoom, exporting to a file, printing and showing logarithmic 

scaling of the graph. Features for easy navigating and use should be 

considered and implemented. It should be easily integrated into other 

OpenModelica tools.  

 

At last but not least, the tool should be fast, reliable and stable.  

2.2 OMEdit Shapes 

2.2.1 Text Shape 
Users should be able to create their own text lines and add them to the 

layers. The text shape is a custom shape according to the Modelica 

specification and has its specified annotation string. It should work in 

similar fashion as the current four shapes with regards to clicking the icon 

and placing the shape on the scene. The task is to implement the 

functionality which enables the user to draw text onto the selected layer in 

OMEdit.   

The following is the specified annotation for a text record as specified in the 

modelica specification. It describes what attributes a text annotation should 

have. It extends all the attributes from GraphicItem and FilledShape to begin 

with. Besides these the text annotation contains attributes which are specific 

for the text such as textString. Below follows the annotation: [8] 
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record Text 

  extends GraphicItem; 

  extends FilledShape;  

  Extent extent;  

  String textString; 

  Real fontSize = 0 “unit pt”; 

  String fontName;  

  TextStyle textStyle[:];  

  TextAlignment horizontalAlignment = TextAlignment.Center;  

end Text;  

 

Users should be able to set text string, font size, font name, text style and 

alignment. It should be able to save the model in a current setting and load it 

with all the settings unchanged.   

 

There is a need for a graphic interface of some sort that lets the user fill in 

all those values so that the text can be drawn accordingly. The user shall be 

able to specify what text should be printed and in which font size etc. This 

can be done in several ways. One of the basic ways is that a widget dialog 

pops up when the user clicks a second time, in which one can choose all the 

values and select ok.  

 

The text annotation class is also used when drawing non custom shapes, 

such as models predefined in the library that has some text to them. It is 

important that the text looks good and fits well in those images as well with 

the font size. When drawing the text onto a layer, it should be scaled so that 

it fits the rectangle size when one drags the mouse around. In this way the 

user can specify the size and location of the text directly.  

2.2.2 Bitmap Shape 
A bitmap shape is a custom shape and it should be possible for users to draw 

a bitmap image onto the layers. Its annotation is defined in the Modelica 

specification and contains all the elements of GraphicItem and additional 

attributes such as extent, filename, and image source. The extent defines the 

position relative to the origin attribute. The following is the bitmap 

annotation as defined by the Modelica specification. [8] 

record Bitmap  

extends GraphicItem;  

Extent extent;  

String fileName "Name of bitmap file";  

String imageSource "Base64 representation of bitmap";  

end Bitmap; 

Users shall either enter a filename, which is the path of the image file, or 

store the picture in the model, which means that the picture will be stored as 

base64 representation of the image. An image can be of type *.png, *.bmp 

or *.jpg.  
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There is a need for a graphic interface where the users can browse for 

images on the computer and insert it, and select how to save the image. This 

widget can be created in the same way as for the text shape. When the shape 

is dragged onto a layer and the mouse button clicked the second time, the 

widget shall pop up enabling browsing for an image.  

Bitmaps are also used in non custom shapes, predefined in the library which 

can contain pictures. It is important that the pictures path is correct so that 

the picture can be loaded after it has been saved. That is, when you save a 

model, and close it down, and then load it again, the same picture that you 

have saved should load.  

2.3 Purpose 

One of the reasons for creating the plot widget is to increase efficiency. The 

way the current plotting works is inefficient in that it sends so large streams 

of data over the CORBA [5]. What is more efficient, is for the OMC to only 

send a string list containing plot file name, variables to plot and other 

parameters to this plot widget, which will then display a graph using the 

Qwt library. This is a good solution because it means that the CORBA 

connection won’t be so strained by the large amount of data sent. The plot 

file can be very large, and instead of sending the whole file, it only sends a 

string list instead. With a 2D-graph, users are able to see important details 

about the process, like where two variables have the same value. They will 

be able to zoom in and get the precision, and even print out the graph.  

The reason for creating the text and bitmap shape is that users should be 

able to create models inserting their own text and images. This will give 

them more flexibility and choice in designing their models. They can create 

icons that represent a certain model and draw whatever picture with text 

they like.  
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3 OMPlot implementation 

OMPlot is the name of the plotting widget tool that is created for 

OpenModelica. The plotwidget is created as an empty project and the Qwt 

library is included in the project file with the latest release of Qwt used, 

version 5.2.1. OMPlot is implemented using QT and its C++ libraries. This 

will make it platform independent.   

3.1 Processes 

The overall process flow of OMPlot;  

 

Figure 1 OMPlot process flow 

At first, the plot window and toolbar are initialized. The list of arguments is 

parsed and set. The file to plot is opened and a QTextStream created to read 

it.  

void PlotWindow::openFile(QString file) 

{     

    //Open file to a textstream     

    mpFile = new QFile(file); 

    if(!mpFile->exists()) 
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        throw NoFileException(QString("File not found : 

").append(file).toStdString().c_str()); 

    mpFile->open(QIODevice::ReadOnly);     

    mpTextStream = new QTextStream(mpFile); 

} 

 

If the file is not found, an exception is thrown. Otherwise it is assigned a 

text stream.  

Based on type of plot, the values are read and collected to an array of 

PlotCurve’s. A PlotCurve contains two vectors, one with the values of the x 

axis, and the other with the y axis values. The curves are then attached to the 

plot and drawn with Qwt’s attach function. The file is read differently based 

on the different formats *.plt, *.csv, or *.mat”.  

At last plotGraph is called with a list of PlotCurves to attach to the plot. 

QwtPlot has a attach function, which places the curves on the plot.   

 
void PlotWindow::plotGraph(QList<PlotCurve*> plotCurvesList) 

{     

    for(int i = 0; i < plotCurvesList.length(); i++) 

    {                    

        plotCurvesList[i]->setData(plotCurvesList[i] 

->getXAxisVector(), plotCurvesList[i]->getYAxisVector()); 

        QPen pen(plotCurvesList[i]->getUniqueColor()); 

        pen.setWidth(2); 

        plotCurvesList[i]->setPen(pen);         

        plotCurvesList[i]->attach(mpPlot);         

     } 

    mpPlot->getPlotZoomer()->setZoomBase(); 

} 

 

The list of curves is looped through and for each curve, the data is set, 

which is a Qwt way of setting values for a curve. Every curve gets a random 

color, and a width of 2. The pen is set for the curve and then attached to 

mpPlot which is the main plot class.  
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Figure 2 Class diagram of OMPlot 

 

This class diagram shows that the central class for plotting is Plot. This class 

inherits QwtPlot which is a class from Qwt. It represents a plot view, and 

can have several other classes attached to it. Like Grid for the grid in the 

graph, Picker for showing values, Zoomer for handling zoom, Panner for 

panning and PlotCurve that represents a curve on the graph. Each class 

inherits its appropriate class from Qwt. PlotCurve inherits QwtPlotCurve and 

so on. The PlotWindow is the main class that uses this plot to create the 

graph.  

3.2 .plt Files  

A file with *.plt format has the following appearance. This is just the initial 

part of the file:  
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The IntervalSize represent the number of values each variable contains. It is 

set at simulation with variable intervalSteps. The left row represents 

variable time values, and right side values of variable y as represented by 

line DataSet: y.  

3.2.1 Implementation 
For Plot, the variables to plot are stored in an array. The file is read line by 

line, every time a DataSet: line occurs, the array of variables to plot is 

checked to see if this variable should be plotted or not. If it should be 

plotted, the values are collected; otherwise the file is read on until the 

stream gets to the next dataset line. When all the variables are collected, 

there is no need to continue reading the file to the end if there is more to 

read. The reading stops and the file is closed when the number of variables 

collected is equal to the number of variables we are supposed to collect. 

This check is performed in the code. 

Here is a code example of performing a plot. The file is read line by line, 

and when it gets to “DataSet: “, it collects the variable it’s on, to 

currentVariable. 

while(!mpTextStream->atEnd()) 

        { 

            while(!currentLine.startsWith("DataSet:")) 

            { 

                currentLine = mpTextStream->readLine(); 

                if(mpTextStream->atEnd()) 

                    break; 

            }   

QString currentVariable = currentLine.remove("DataSet: ");             

 

Then it loops through a list of variables to plot, variables, and checks if it 

corresponds to any variable that should be plotted. If it does, it creates a plot 

curve and assigns the values to it. The variable intervalSize represents the 

number of values to collect. At end, a title is set to the plotcurve, and the 

curve is added to the list of plot curves.  
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for(int i = 0; i < variables.length(); i++)          

{                               

  if(variables[i] == currentVariable)                

  {                

    PlotCurve *pPlotCurve = new PlotCurve(mpPlot); 

    currentLine = mpTextStream->readLine(); 

    for(int j = 0; j < intervalSize; j++) 

    { 

      QStringList doubleList = currentLine.split(","); 

      pPlotCurve->addXAxisValue 

(QString(doubleList[0]).toDouble()); 

      pPlotCurve->addYAxisValue 

(QString(doubleList[1]).toDouble());                               

      currentLine = mpTextStream->readLine();                                            

    }                     

    pPlotCurve->setTitle(currentVariable);                     

    mpPlot->addPlotCurve(pPlotCurve); 

  } 

} 

 

For plotParametric, it is similar as for plot. The difference is that only one 

curve is created, and the first variable is assigned to the x axis, and the 

second is assigned to the y axis.  

A plotParametric can look something like the following. In this case, y is a 

function of x.  

 

Figure 3 plotParametric example  

For plotAll, the file is read line by line until end, and all the variables are 

collected. 

3.3 .csv Files 

CSV stands for comma separated values and .csv files have the following 

format. This is the beginning of the file.  
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The values and variables are separated by a comma. The first value on each 

line corresponds to the first variable on the first line, in this case “time”, the 

second value on each line corresponds to the second variable on the first 

line, in this case variable “x” and so on.  

3.3.1 Implementation 
The first line is read to find the position of all the variables to plot and the 

positions are stored in an array. This is done for every type of plot. The file 

is read line by line, at each line collecting all the positions to the appropriate 

vectors. For plot, the amount of variables to plot determines how many 

PlotCurve classes to create. For plotParametric, only one curve is created, 

and for plotAll, as many curves as the number of variables on the first line is 

created.  

Reading these files, the whole file must be read line by line top down to 

collect all the values.  

Here is a code example of performing a plot: While text stream is read to the 

end, a string line is read. The line is split up from the commas and put in a 

list of values represented by the variable values. variablesToPlotIndex is a list 

of positions of the variables that are to be plotted. For each of the position in 

the list, the value is collected to the plot curves. The value for the x axis is 

always at position 0 because that is the time.  

while(!mpTextStream->atEnd())         

{             

  currentLine = mpTextStream->readLine();             

  QStringList values = currentLine.split(",");             

  for(int i = 0; i < variablesToPlotIndex.size(); i++)             

  { 

    QString valuesString = values[0]; 

    pPlotCurve[i]->addXAxisValue(valuesString.toDouble()); 

    QString valuesString2 = values[variablesToPlotIndex[i]]; 

    pPlotCurve[i]->addYAxisValue(valuesString2.toDouble());            

  }         

} 

3.4 .mat Files 

.mat files are files that are used in Matlab [9] . A .mat file consists of one or 

more matrices, where each metric contains of a header part of fixed length 

and a data part. The header part contains information about the length and 

numbers of rows and columns in the data part. .mat files can only be viewed 
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in Matlab and they can have an appearance as the following, where the data 

is stored in matrices.  

 

Figure 4 Matlab file 

There are six columns and three rows in this example. So in this file, there 

are three variables. The different matrices contain different information 

about the file. E.g. name has the name of the variables.  

3.4.1 Implementation 
There are methods available for reading Matlab files, these are included in 

the project and can be found in the OpenModelica trunk under 

/c_runtime/read_matlab4.c (.h). This is the location on the server where the 

open source code is located. The two main methods used are 

omc_matlab4_find_var which finds a variable in the *.mat file and returns 

it. The second method omc_matlab4_read_vals reads all the values in the 

specified variable and returns them so that the values can be assigned to the 

correct curves.  

A question about reading *.mat files was if there is a need to have the 

Matlab library linked, to use its functions to read the file. QT didn’t have 

any support for reading these kinds of files. The reason for not choosing to 

have a Matlab library included in the tool is that it does not provide support 

for Mac. Plus it proves to be more efficient to have fewer libraries included. 

The solution became that files were created which read Matlab format, by 

others working with OpenModelica, so I could include them in the project 

and use them. These methods read directly into the matrices and return the 

information (values or variables).  

3.5 Error Handling 

A requirement for the plotting tool is that it should be stable. If something 

goes wrong, it’s better to have error handling included and throw an 

exception instead of having unexpected crashes occur. There are two main 

issues which could make the tool crash. The first case is where the user 

provides a wrong filename and the second case is if the desired variable 

name is not found in the plot file.  

In both these cases an exception should be thrown resulting in a pop up 

dialog box showing the user an error message when used as an *.exe. When 

used as a static library, it throws an exception, so the user is responsible for 

catching and handling the error (This can be done by having a try catch 

within the code where the OMPlot methods are used). The implementation 



 

 

 

 

20 

part is to create an exception class and call it when checked for errors, also a 

checkForErrors method which accepts a list of variables to plot and a list of 

which variables that exist. If some variables don’t exist, they are shown in 

the error message. If a file doesn’t exist then the name of the file displays in 

the error message.   

3.6 Visualisation of the results  

Relevant questions about the plotting tool are how fast it is and how many 

variables can it plot. What is the most time consuming part of the plotting, 

to collect the data, or to plot the graph and which plot files are the fastest to 

read.  

To help answer these questions a test was performed. A test file with 1000 

variables and 500 intervalsize was created in *.plt *.csv and *.mat formats 

respectively. A plotAll is performed on all three generated result files to get 

an upper limit for the amount of time it takes, as shown in Figure 5. Clocks 

are set in the code before and after collecting the data, and before and after 

plotting it. The time to initialize plot and set up toolbar is so small so it is 

not considered.  

The Modelica code for the test file is seen below. It can be simulated in e.g. 

OMEdit.  

model testArray 

parameter Integer n = 1000; 

Real x[n]; 

equation  

for i in 1:n loop 

x[i] = time * i + i; 

end for; 

end testArray; 

PlotAll, 1000 

variables, 500 

intervalsteps 

PLT CSV MAT 

File size (kB) 17 081 6 905 3995 

Collect Time (s) 6,50 4,81 2,96 

Plot Time (s) 0,77 0,79 0,79 

Total Time (s) 7,27 5,60 3,75 

Figure 5 Test results plotting files 

 

This is an upper most time value, and the table shows that the *.mat file 

format is the fastest and most efficient type of plot to perform. It gets the 

least total time, and requires the least amount of hard disk space so it runs 

the fastest since it locates the variables easily in the matrices.  
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How does the number of interval steps and the number of variables affect 

the different time for the different plots? If the number of interval steps 

increase, all of them are affected and take more time since they have more 

values to read in. When there are many variables in a file, the *.plt file is 

affected the most, because it will be longer top to down. The *.csv file will 

be longer in line length. The *.mat file will not be affected as much by this, 

since it locates the variable values directly, no matter how many variables 

they are.  

The most common use of the plotting tool is presumed to be plotting two or 

three variables. For *.plt files, the time will be different based on where the 

variables are located in the file. If they are at the end of file, it will consume 

most time. If they are at the beginning it will run faster since it reads the 

necessary variables and stops. So a *.plt file can be faster than a *.csv file 

when plotting only the top variables in the file. If the variables have more 

intervals, e.g. 50 000 time intervals, the files size will be bigger. The *.plt 

file can be 1,9GB in size and the max time (plotting all or the last variables), 

can take 2 minutes and 47 seconds to plot. .*mat files will be the faster 

plotting type here as well.  

This is a table of plotting the same file with 1000 variables as before, but 

only two variables at the middle of the file.  

Plot(x[499],x[500]) PLT CSV MAT 

File size (kB) 17 081 6 905 3995 

Collect Time (s) 0,59 0,57 0,01 

Plot Time (s) 0,01 0,01 0,01 

Total Time (s) 0,60 0,58 0,02 

Figure 6 Two variables test result 

Here is one more test of a simple “hello world” plot with three variables and 

1000 interval steps. Modelica code: 

 
class HelloWorld  

Real x(start = 1); 

parameter Real a = 1; 

equation 
der(x) = - a * x; 

end HelloWorld; 

 

When plotting only one variable “time” in this model, the first in the file, 

the table looks like this.  
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Plot(“time”), 

1000 

intervalsteps 

PLT CSV MAT 

File size (kB) 118 59 24 

Collect Time (s) 0,015 0,017 0,005 

Plot Time (s) 0,009 0,009 0,009 

Total Time (s) 0,024 0,026 0,014 

Figure 7 Hello world plot result 

 

3.7 Limitations 

How big files and how many variables can the plot widget take in? As the 

number of variables and file size grows the slower it works with loading, 

zooming and panning. It is hard to test the tool and set an upper limit of how 

much it can take. Is twelve hours waiting time allowed to display a graph? 

With that reasoning, it is sufficient to perform one more test. 

A test file with 10 000 variables, 500 interval size is created to check if it 

crashes. It takes 123 seconds to plot all the variables in this plt file which is 

172 577 kB in size. The collect takes 65 seconds, the plot takes 49 seconds. 

The good thing is that it doesn’t crash although it can take a while to plot. It 

is difficult to define an upper limit for how many variables the tool can take. 

A test with 10 000 variables is sufficient, however it is able to perform plot 

on bigger files. The Modelica code for this test file follows: 

model testArray2 

parameter Integer n = 10000; 

Real x[n]; 

equation  

for i in 1:n loop 

x[i] = time * i + i; 

end for; 

end testArray2; 
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4 OMPlot Usability 

The plot widget can be used as an executable file and be included as a 

library.  

4.1 Executable form 

OMPlot used as an executable accepts a list of arguments. The arguments 

contain information about filename, plot title, grid, legend, plot type, log x, 

log y, x label, y label, x range, y range, and the variables to plot. It’s 

possible to affect the graphs appearance from the script line. An example 

script starting the OMPlot tool looks like this;  

OMPlot.exe “C:/OpenModelica1.6.0/tmp/VanDerPol_res.mat” “Plot Title” 

“false” “true” “plot” “false” “false” “xLabel” “yLabel” “0” “0” “-2” 

“2” “x” “der(y)”  

First argument “Plot Title” represents the title of the plot. “true” indicates a 

legend on the plot, “false” is no legend. The legend shows on the right size 

displaying the variables with appropriate colour.  

Third argument “false” enables a grid on the plot. The “plot” argument 

provides information about which type of plot to perform. Argument six and 

seven, “false”, are log X and log Y. “xLabel” and “yLabel” sets the labels 

on the x and y axis respectively. Arguments 10 and 11 are the range of x 

axis where 0 is the default value which sets the range based on the variables 

plotted. Arguments 12 and 13 contain the Y axis range. Last is a list of 

variables to plot, which can be as long as the amount of variables one wants 

to plot. In this line the desired variables to be plotted are x and y.  

A picture illustrating the effect of the previous script line:  

 

Figure 8 Executable example 
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So OMEdit can simulate a model, and use the plot tool to plot the results. 

The OMC fills in the default values and sends this string of parameters to 

the plot tool which displays the graph. OMNotebook can use this tool as an 

executable or include it as a library.  

4.2 Library form 

Type static lib can be specified as the template in the project file and built to 

create OMPlot as a library. Qt then creates a file which other projects can 

link against. To use the OMPlot tool as a library the includepath and libs 

need to be specified in the project file of the project. See the qt 

documentation for how to include libraries to projects. [3] 

PlotWindow w(“C:/OpenModelica1.6.0/tmp/OMEdit/model_res.plt”); 

w.plotParametric(“time”,”x”); 

w.plot(QStringList(stringList)); 

w.plotAll(); 

w.show();  

 

PlotWindow is the main class. So first an instance of PlotWindow has to be 

created. The constructor accepts one parameter, the filename string, in this 

example “C:/OpenModelica1.6.0/tmp/OMEdit/model_res.plt”. The filename 

is the absolute path of the file location. The main three functions of plotting 

are used as shown above. The user calls one of them and shows the graph. 

PlotParametric takes two string variables, in this example “time” and “x”, 

which means that x will be a function of time. The plot function takes a list 

of variables to plot, all a function of time. PlotAll() has no arguments, it 

plots all the variables in the file, as a function of time.  There are several 

other methods available e.g setTitle(string) that lets the user set a title on the 

plot. See the conclusion part at the end to see a full list of functions.  

An example on running a plot would be the following.  

PlotWindow w(“C:/OpenModelica1.6.0/tmp/OMEdit/model_res.plt”);  

QStringList stringList(“x”); 

stringList.append(“der(x)”); 

w.setTitle(“HelloWorld”); 

w.setXLabel(“time”); 

w.setYLabel(“x, der(x)”); 

w.plot(QStringList(stringList)); 

w.show();  

 

This code will produce the following graph;  
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Figure 9 Library example 

Grid and legend are set by default.  

4.3 Graphical 

As a graphical object, there is a toolbar at the top of the plot window with 

certain actions to perform.  

 

Figure 10 OMPlot toolbar 

With the zoom button, user can zoom in with left click and zoom out with 

right click button.  

With the pan button enabled, users can move the view around.  

The original button sets the axis to the original location which is useful if 

e.g. the user has panned too much and wants to get back.  

Save button opens a popup so the user can select a place to save the file in 

image formats *.png *.bmp and *.jpg.  

The print button opens up a popup allowing the user to select a printer to 

print to.  

Grid button enabled shows gridlines in the graph, and when off, they 

remove the grid. 

Log X and Log Y checkboxes sets logarithmic scale on the plot on either the 

X axis or Y axis respectively.  
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The legend provides functionality to change color of a curve and to hide or 

show it.  

 

Figure 11 OMPlot legend 

When the user selects change color, a pop up box appears allowing to select 

a color, and when the user selects hide, the curve is not shown in the graph, 

and becomes faded on the legend. Right clicking the legend and clicking 

show displays the curve again.  
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5 OMEdit shapes implementation 

There are several functions which are important in making the annotations 

work correctly for the text and bitmap shape. These are 

parseShapeAnnotation, getShapeAnnotation and the paint method.  

5.1 Get Shape Annotation 

In the getShapeAnnotation method the annotation string that is sent to the 

OMC is created. If some parts of the attributes in the annotation string are 

missing the OMC fills in default values. The annotation string needs to be 

sent to the OMC so it knows what graphical objects this model contains. 

Every time a new object is created, it is added to the existing annotation 

string and sent across a CORBA connection to the OMC.  

 

For bitmaps, the Modelica documentation [8] tells that if the image is stored 

in model, the filename should be empty and the image source contains a 

base64 representation of the image. Otherwise, the filename should contain 

the image pathname relative to the path of the current working model.  

5.2 Parse Shape Annotation 

The parseShapeAnnotation function reads in the annotation string as a list of 

strings and adds the values to the variables in the Textannotation and 

Bitmapannotation class accordingly.  

 

An important situation here for text shapes is that we don’t know exactly 

how many strings we are going to get. If the user hasn’t specified any font 

size, meaning it scales to fit rectangle, then there is not any font size to read 

in, it has the default value. If the user hasn’t specified any text style, then 

those values are not read in either.  

 

An example is if the user specifies no font size but gives the text bold and 

italic to its style. In the parseShapeAnnotation the string will not contain any 

font size, but rather two other variables will appear showing that the text 

should be bold and italic. This information needs to be read in correctly and 

assigned the right variables so the text is drawn correctly. The picture that is 

loaded should be the same as the one that was saved.    

 

For bitmaps, if filename is empty, the imageSource variable is assigned and 

the picture is painted based on it, otherwise the filename is used to create a 

picture. 

5.3 Paint 

The paint function is the one that draws the text to the screen. It reads the 

variables such as font size, font family, weight, underline etc and paints it to 

fit the rectangle if the font size is zero otherwise with the given font size.  
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One of the major issues here was to get the text font scaled to fit the 

rectangle size. It had pretty low performance even with Qt’s predefined 

classes and functions. We had to try different ways until we found 

something satisfactory. It needs to scale well even for non custom shapes. 

The text can move trough all the quadrants and not become inverted, when 

the mouse is move   

For bitmap, the paint function creates a pixmap image and draws it to fit the 

rectangle. It must scale it because the coordinate systems of Qt and OMEdit 

are a little different. If we have the image as filename, we locate it and draw 

it using Qt’s pixmap functions; otherwise we draw it from the base 64 

representation.  

There was a problem getting the image to scale in a correct way without 

being vertically inverted. There is a different coordinate system that the 

canvas in OMEdit uses, from which Qt uses. The problem was solved by 

trying different kind of methods for painting the image, until we could find 

something satisfactory. It is fixed so that the image is able to move through 

all the quadrants and remain the same. 

5.4 Widgets 

The text widget is the popup window that pops up when a text is finished 

creating, that is, when the user clicks the second time. It lets you specify 

what text the text should have, its font size and more (see Figure 4 below). 

When you have made the selection and pressed ok, it is important to attach 

the values to the correct variables and to again call the paint function which 

will paint the new picture with these new values.  

 

Figure 12 Screen shot of text widget 
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Another issue with the text shape were that unexpected crashes seemed to 

occur sometimes when deleting objects which have a text shape, or the text 

shapes themselves. They are random and not so frequent.    

The Bitmap Widget is the popup that comes when one has finished creating 

the bitmap shape, it allows one to find an image and select it. The formats 

*.bit, *.png and *.jpg are supported when importing images. 

 

Figure 13 Screen shot of bitmap widget 

 

An important point is to set the bitmap path to be relative to the model. 

Let’s say a user opens a model with an image that is located on the C:\ 

drive. If another user saves the whole package on the D:\ drive and opens 

the model, it will not be able to find the picture. But if the location of the 

file is saved relative to the model, it will display.  
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6  Implementation Status  

Here is a list of features implemented for OMPlot and the shapes.  

6.1 OMPlot tool  

- Can be used as library or executable for plotting 2D graphs. Uses the 

Qwt library.  

- Can plot *.plt *.csv or *.mat files.  

- Can plot certain variables, all variables or parametric plot of two 

variables. 

- Can zoom, pan, export graph as images or print graph. Original 

button zooms to base size.   

- Can have log scaling on x or y axis. Can enable or disable grid.  

- Can set title, labels and range of x and y axis.     

- Shows the value while holding the mouse on the graph.  

- Has a legend which shows the curves with different colors. Able to 

change color for curve and toggle hide/show with right click on the 

legend.  

- If the user has specified wrong filename or variables, OMPlot shows 

a popup error when run as executable and throws exception when 

used as a library.  

Functions supported:  

Plotting: plot(QStringList) , plotAll() , plotParametric(QString, QString) 

Naming: setTitle(QString), setXLabel(QString) , setYLabel(QString) 

Scaling: setXRange(double, double),  setYRange(double, double), 
setLogX(bool), setLogY(bool)  

Appearance: setGrid(bool), setLegend(bool)  

6.2 OMEdit shapes 

- Enabling users to create text shapes.  

- Users can specify text, font size, font style (italic, bold, underline), 

font family and text alignment.   

- Enabling users to create bitmap images.  
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- Can insert *.jpg *.png and *.bmp images and store them in the 

model or save it.  

- A model needs to be saved before inserting image, warning pops up 

otherwise.  
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7 Summary  

This work resulted in a plotting tool that works with the specific 

requirements; Tests were performed to see if it is usable with the other tools 

and platforms and the result was satisfactory. The tests were performed both 

as using the OMPlot as a static library (calling the plot functions inside the 

tools) and calling the program as an executable. So in e.g. OMEdit, when 

one clicks plot, my plotting tool pops up instead of the old one. This was as 

expected and worked well in the tools. The Qwt library proved to be 

efficient and rather simple to use with good performance.  

When comparing this plot tool to the old one, it is an improvement. It is 

more stable, since the last one had some bugs which could make it crash, 

and this new one has been tested a lot and not shown signs of crashing. 

When it comes to usability, it is also an improvement since it is easier to use 

and understand with the functions. There is more functionality which can 

and will be implemented in OMPlot to make it even better. And with 

regarding to speed, a comparison was done by running the two programs 

and seeing that the new tool is faster.   

7.1 Future work and improvements 

The method of reading *.plt files can probably be better. It is unnecessary to 

read the whole file if it possible to seek out the position of the variables to 

plot and jump to those positions to read only those files. Another 

improvement can be using some other data type in the PlotCurve rather than 

two arrays, perhaps pointers. There are most likely more improvements to 

be made concerning efficiency and speed.  

There can be more methods of plotting that are supported. Users perhaps 

want to plot one variable from two different plotting files, and this is 

possible to implement. More work can be done with plotting very large sets 

of data and many variables. The structure can be changed when plotting 

very large files, so the program splits the plotting up in several stages and 

reduces the amount of memory it needs to perform the plot.   

As a conclusion, future work for OMPlot is to make it more efficient, faster 

and including the possibility to read even bigger files with more variables. 

3D plotting is something that can be considered, but then the Qwt library 

would have to be replaced since it only supports 2D plotting. Interactive 

simulations are also work for the future, where no end time is specified in 

the simulation and the values are collected real time.  
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Figure 14 A screen shot of the PlotWidget 

 

 
 

Figure 15 A Screen shot of OMEdit bitmap and text shape 
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