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VirtualTime is a real-time system simulation software 
package developed by Rapita Systems (York, UK) in 
cooperation with Enea. By using VirtualTime it is 

possible for you to quickly and easily construct an 
accurate simulation of the real-time behaviour of your 
embedded system. You create a model of your system 

using a high level language that you are already familiar 
with (C or C++). 
 

VirtualTime contains a model of the real-time operating 
system OSE from Enea. By estimating the time used in 
different parts of your code you can build a conceptually 

simple but timing-accurate model of your system. This 
time-centric characteristic of VirtualTime, coupled with 
the RTOS model guarantees a high confidence in the 

produced results. 
 
The main areas of application for VirtualTime are 

telecommunications infrastructure modeling and mobile 
platform development, although VirtualTime is flexible 
enough to be used in almost any embedded systems 

developing company. 
 
Why should you use VirtualTime? 

 
VirtualTime is a valuable tool in modeling, simulating and 
analyzing your complex real-time systems. You can use 

VirtualTime to: 
 
 

 

 
Model 
 

·  Use VirtualTime as a design tool 
to rapidly develop new systems or add 
new features to your existing systems 

while still meeting performance 
requirements.  

·  With high-level models only your 

system architects need training in 
VirtualTime system modeling details. 

Other people within your organization can understand 

the system at a block level without extra effort. High-
level models also make it easier to delegate parts of the 
development to other companies. 

·   You get a common model description to use as a 
basis for your system-wide decisions. This description 
can also work as a part of the documentation of the 

system. 
 
 

Simulate 
 

·  You can investigate system failures and strange 

system behaviors. VirtualTime lets you run the same 
scenarios over and over again to help you sort out 
persistent timing-related bugs. 

·  Simulate the system under different loads. With 
VirtualTime it is easy to evaluate system performance in 
strange and very specialized scenarios. Your systems 

will be more stable even under conditions that may occur 
only rarely.  
 

Analyze 
 

·  You can analyze the process communication flow 

to find bottle-necks in the architecture. 
·  Find the real capacity bounds and optimize your 

existing systems. Is changing to a faster CPU or adding 

new hardware really necessary? Can you redesign the 
software architecture instead? 
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VirtualTime is a tool for timing-accurate 
simulation and analysis of large and complex 
real-time embedded systems. Whether you 
base your models on existing code or develop 
entirely new systems – VirtualTime will assist 
you in optimizing and troubleshooting your 
systems.  
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·  Use VirtualTime as a tool to quickly evaluate 

different suggested system improvements. You can 
avoid implementing actions that have little or no 
performance impact, since you can analyze the effects 

of different actions. 
·  Analyze different hardware configurations without 

investing in evaluation kits, new hardware or hardware 

patching. Try different clock rates. Switch from one to 
two CPUs. Change to a faster or slower memory type 
and see the effects instantly. 

 
How do you use VirtualTime? 
 

Let us study an example of applying VirtualTime to your 
system.  
 

Create a model of your system 
 
Here is a model of a system that distributes packets 

between a network and a DSP. 
 

 

This system suffers from timing problems. There is a 
requirement on your system that it must have a 
maximum response time of 5 ms. Unfortunately, it looks 

like the response time often is around 10 ms. In the 
simulation output you can see that the average CPU 
load is 26%. 

 

 

Try some simple changes 
  
Since you are working in a simulated environment, it is 

easy to try different kinds of changes. For this system 
you might first try to change the priorities of processes. 
In this case, it does not seem to help. The problem must 

be somewhere else. Changing just one line of code you 
can simulate different processor speeds. Here is what 
happens when you substitute your processor with one 

that is twice as fast: 
 
 

 

 
The average CPU load decreases to 13%, as we expect, 
but the impact on system response times is close to 

nothing. Obviously, increasing the CPU speed is not the 
solution to your problems. 
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Time for some engineering 

 
It is time to go back to the design phase again. After a 
few minutes of thinking you come up with the idea of 

splitting one process into two. As you are building your 
model using C code, splitting a process into two is a 
matter of making a few small changes. This is easily 

done in a couple of minutes. 
 

 
Now your system meets its deadlines in almost all cases 

and you can investigate further the causes for the few 
times it fails.  
 

Adding your own event reports 
 
In addition to the standard events and properties 

included in the HTML reports that VirtualTime generates, 
you can easily add your own events to the reports. Doing 
this is a matter of two lines of code; one line for defining 

the event and one line for generating the event into the 
log files.  
 

 
 
 

 
 
 

 
 
 

  
 
 

VirtualTime toolset 

 
The VirtualTime toolset consists of three separate 
engines:  

·  Simulation engine. The simulation engine 
executes the code you have written, handles the timing-
accurate execution of processes, and exports timing 

information for system events into a log file. 
·   Analyzer engine. The analyzer engine converts 

the log file into a text file of data. The conversion is 

based on the configuration settings describing which set 
of  events you want to extract from the log file. 

·  Report engine. The report engine constructs a 

HTML report from the text file output by the analyzer 
engine. The visual format of the output from the report 
engine is also configurable.  

 
VirtualTime workflow 
 

As you are working with models written in an actual high-
level language, the development cycle when using 
VirtualTime is similar to the traditional software 

development cycle: modeling – coding – compilation – 
linking – simulation – analysis – report generation. The 
familiarity of the workflow will get you started quickly with 

VirtualTime system development. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


