Development and Testing of Fast and Portable Data-Handling Models
in a Synchronous Small Satellite Simulator

How To Simulate Components of a
Satellite‘s Data-Handling Subsystem
Approach

Usually, satellite systems are modeled and simulated in a synchronous fashion. Each model of a synchronous simulation has a step method that is called periodically after a discrete time step. This
methodology is beneficial in terms of numerical simulation or in order to implement the state machine of a certain device.
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In order to model the internal data handling of a satellite, this approach is rather disadvantageous
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though. This is due to the fact that synchronous modeling causes latencies in the data handling pro-

cess that rule out the full simulation of CDH devices.
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A convenient approach that covers these timing issues is shown in figure 1. The figure depicts the
synchronous model, implementing the physical behavior and the state machine of the device. Underneath there is an intermediate layer of so called continuous handlers. These handlers are realized by
means of separate, independent threads. These threads are instantiated and controlled from the syn-
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Figure 1 - Layers of a Data-Handling Model

chronous simulation model above them. Main tasks of the handlers are the continuous data reception
from a data source, the identification of a target interface or buffer, and the writing of data to that target. Like there are handlers for data retrieval, there can also handlers for accessing the buffers and
sending the data to a target data sink.
Data sources and data sinks can be accessed upon command via configurable clients, which consti-
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tute the bottom layer of this approach.

Figure 2 shows a general setup for testing data-handling models by means of a data source and a data sink. The data source is a simple model providing the same data interface the tested data-handling
model uses. Most likely a simulated line. The model then must receive data from that line, process it
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and forward it to the correct output interface. Usually, a data-handling model responds upon an in-

jected packet with some form of data reply at an output line. Attached to the line where the device
response is expected is a simple data sink model. The test is successful, when the output packet, re-

Figure 2 - Testing Data-Handling Device Models

ceived by the sink, matches the expectations stated by the test control sequence.
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