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About D-VASim 
 D-VASim stands for Dynamic Virtual Analyzer and Simulator. It is 

developed to analyze and simulate the genetic logic circuit models 

developed in the Systems Biology Markup Language (SBML) [1]. 

Practically, D-VASim can be used to simulate any bio-model available 

in SBML L3v1 (Level 3 version 1) core; however, it is solely designed 

for the simulations of genetic logic circuits, where user can apply 

external signals on the model during runtime.  

 

D-VASim is developed on graphical programming language platform 

called LabVIEW (Laboratory Virtual Instrument Engineering 

Workbench) [2]. Besides graphical programming, textual programming 

language, like JAVA, is also used to integrate JSBML [3] library in it.  

 

In this short document, you will learn how to use D-VASim (v1.3) to 

perform virtual laboratory experiments. This requires you to have pre-

synthesized bio-model, in the form of SBML file, you want to test. 

This SBML can be obtained by creating a bio-model using any other 

bio-tool and generating its SBML L3v1 format.   

 

Stochastic simulation algorithm (SSA) has been implemented to 

perform stochastic simulations of SBML models. Furthermore, D-

VASim is also capable of simulating the deterministic behavior of a 

bio model by solving ordinary differential equations.  

 

Latest version of D-VASim can be downloaded from 

http://bda.compute.dtu.dk/downloads/. The sample SBML models, 

included in the download package, are developed at the University of 

Utah by Myerôs group [4].  The video demo of D-VASim can also be 

seen at http://bda.compute.dtu.dk/user-manuals/, which demonstrates 

the analysis of upper threshold value only. In D-VASim v1.3, the 

ability to analyze the upper and lower threshold values more accurately 

and robust is included.  

 

Conventions 
 The following conventions appear in this document: 

 

This icon denotes a tip, which notifies you to advisory information. 

 

This icon denotes an alert, which notifies you to important information. 

bold Bold text denotes items that you must select or click or enter the value 

in the software, such as open file option or running the simulation 

button or entering the value of simulation speed etc. 
 

italic Italic text denotes the name of a folder or a file path.  

bold and italic Bold and italic text denotes the name of a file.  

http://bda.compute.dtu.dk/downloads/
http://bda.compute.dtu.dk/user-manuals/
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1. Analyzing the SBML model using D-VASim 
 In this section, you will learn how to import and analyze the SBML 

model of a genetic circuit in D-VASim. In this document, we will use 

the SBML model of a genetic AND gate enclosed in the 

Sample_SBML_Models folder in the download package.    

 

1.1. Launching D-VASim 
 The front interface of D-VASim, shown in Figure 1, will appear when 

you double-click on D-VASim.app (for MAC OS) or D-VASim.exe 

(for Windows OS).  

 

 
Figure 1. Front interface of D-VASim.  

 

 Complete the following steps to import the SBML model of a genetic 

AND gate circuit.  

 

1. Click open file button on the option ñSelect SBML Model 

(.xml)ò.  

2. Navigate to the file and_RB.xml placed under the 

application directory../D-VASim/Sample_SBML_Models/.  

 

This will run the JSBML library and display the SBML components as 

shown in Figure 2.  
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Figure 2. D-VASim showing the SBML components of a genetic AND gate model. 

 
 All the SBML components of a model can be analyzed here in a clean 

tabular form. For example, The Specie tab shown in Figure 2 depicts 

the total number of specie used in the genetic AND gate model along 

with their corresponding details. Similarly, the Reactions tab shown in 

Figure 3 contains the information related to the reaction kinetics of a 

model. D-VASim also generates the ordinary differential equations of 

a model, which can be seen in Figure 3. These equations are used to 

simulate the deterministic behavior of SBML model.  

 

 
Figure 3. Reactions tab showing the reaction kinetics of a genetic AND gate model. 
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1.2. Generating a Virtual Laboratory Instrument 
 Once the components of SBML model are analyzed, a virtual 

environment for the interactive simulation can be generated simply by 

clicking on any of the two options, Generate SSA VI or Generate 

ODE VI  shown at the top right corner of a tool. Now click Generate 

SSA VI  button to generate a virtual instrument (VI)  for stochastic 

simulations of a genetic AND gate model. This will bring up a virtual 

instrument shown in Figure 4.  

 

 
Figure 4. Virtual Instrument specifically for a genetic AND gate model. 

   
 Any instrument for stochastic simulation generated by D-VASim for 

the first time does neither reveal the names of graph legend nor the 

modifier controls, but only the parameters information. Pressing the 

RUN button (  shown at the top left corner) starts the simulation and 

makes the graph legends and modifiers visible.  
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2. Virtual Experimentation for Stochastic Simulations 
 The virtual instrument (shown in Figure 4) looks similar to a physical 

instrument, which can be used to interact with the model by tuning the 

input concentrations with the control knobs and observing the effects 

graphically. 

Once the simulation is started after pressing the  button, user can 

increase or decrease the concentration of input (or external modifier) 

specie and observe its effects on the model during run time. This 

runtime interaction with the model gives user an insight of being in the 

lab performing wet-lab experiments. 
 

Figure 5 shows the screenshot of the stochastic simulation of a genetic 

AND gate taken randomly after ~3050 time units has lapsed. This 

figure shows that unlike SBML events, which are predefined in the 

SBML file, user can interact with the model and change the 

concentration of input specie to any level and at any instant of time. In 

case if the concentration of input specie are required to be triggered to 

any specific level instantly, the numeric displays located beneath the 

control knobs can be used. As same as the user interact with the model 

by varying the input concentration using control knobs, the parameters 

can also be varied and their effects can be observed graphically during 

runtime. 

When a STOP button (  located besides the run button at the top left 

corner) is pressed, screenshot of a graphical window is captured and 

saved inside Sim_Results folder located in the default application 

directory. 

 

 
Figure 5. Screen capture of the stochastic simulation of a genetic AND gate. 


