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Abstract

The global engineering design house Syntronic has requested a further development of
the open source Python framework PyVISA-sim to enable dynamic simulations of signals
and measuring instruments which would streamline development of their internal radio
equipment testing tool. This tool is used by a world leading telecommunications company
when developing their next generation radio equipment. PyVISA-sim is used in lab en-
vironments to test applications without access to real connected instruments. The project
detailed in this thesis strives to pinpoint Syntronic’s needs, develop the requested func-
tionality within the framework and have the changes implemented as part of the official
GitHub repository, thereby making them available for anyone wanting to utilize them.
To achieve this agile software development methods are utilized combined with an open
source mindset. The resulting additions to PyVISA-sim can reduce the workload for all
users in need of a more complex simulation method.
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Introduction

1.1 Motivation

Syntronic is a global engineering design house developing a simulation software for the au-
tomation and testing of modules for the development of next-generation radio products. Dur-
ing development of the simulation software, they do not always have access to the physical
instruments which are necessary to perform the simulations. The simulation software is used
to simulate advanced measurement tools before testing them in a lab environment. How-
ever, the current simulations are limited to pre-defined static responses and do not mimic
real-world behaviour for all use cases, which hinders the development process. The cur-
rent simulations also only work for some of the instruments, limiting the use cases for the
software. Additionally, most instruments currently return a default "error" message, which
could be improved upon. Therefore, Syntronic requires a better framework to streamline the
development process and improve the functionality of the simulations.

1.2 Aim

The aim of this thesis is to develop a Python framework for dynamic simulations of signals
and measuring instruments. The framework will be built by further developing the PyVISA-
sim framework and enabling integration with existing Syntronic software.

The framework should fulfill the demands of Syntronic while, in the spirit of open source,
staying relevant for other users. This can be achieved by utilizing established open source
software development methods.

1.3 Research questions

= How can development of the automatizing/testing tool be streamlined, utilizing a dy-
namic simulation tool?

= What needs to be implemented to make this tool sufficient for Syntronic’s use cases?

= Is it possible to make the requested functionalities suitable for the current framework?



1.4. Delimitation

1.4 Delimitation

The software will further develop the open-source software PyVISA-sim, written in Python,
which is what the current framework is based upon. This will ensure maximum compatibility
with the existing code base. The main users are software developers at Syntronic, accustomed
to the current framework. Interaction should therefore strive for consistency with the original
version. The framework should also remain viable for other users.

There will not be a focus on speci ¢ instruments and how these are simulated. This would
take up too much time and demand a deeper knowledge of physics than what | posses. The
thesis will instead try to create broad solutions allowing for many use cases.



Background & related work

2.1 PyVISA in the laboratory

PyVISA provides a uniform interface to communicate with a variety of different types of
test and measurement instruments, including oscilloscopes, function generators and multi-
meters, among others [23]. It allows the user to control these instruments and read data from
them using Python scripts, which can be particularly useful in a laboratory setting where the
user wants to automate measurements or perform data analysis from a distance. An example
of how PyVISA might be used in a laboratory is found in Figure 2.1. In this example, PyVISA
is used to connect to an instrument with a GPIB address of 12, reset the instrument, con gure
it to measure DC voltage, take a measurement and then disconnect from the instrument.

import pyvisa
# Connect to the instrument

rm = pyvisa.ResourceManager()
instrument = rm.open_resource( GPIBO::14::INSTR)

# Set up the instrument

instrument.write( *RST) # Reset the instrument
# Configure the instrument to measure DC voltage
instrument.write( CONF:VOLT:DC 10,0.1)

# Take a measurement

measurement = instrument.query( MEAS:VOLT:DC?)
print(measurement)

instrument.close() # Disconnect from the isntrument

Figure 2.1: Using an instrument with PyVISA



2.2. PyVISA at Syntronic

However, PyVISA has its own limitations [23]. One of the main limitations of PyVISA is that

it only provides a virtual representation of the instruments. This can limit its ability to fully
replicate the behavior of the actual instruments, especially in cases where the instruments
are complex or have advanced features. Another limitation is that it can only interact with
the instruments that it has drivers for, meaning that it is not compatible with all types of
instruments.

2.2 PyVISA at Syntronic

Syntronic uses PyVISA in their proprietary software, named PASS, which they have been de-
veloping since 2016. PASS stands for Power Ampli er Standalone test System and is designed
for PA measurement. By using PASS, researchers need no knowledge of SCPI (instrument
commands) to control instruments while performing tests. Instead, Pass offers a GUI where
all steps of the process, from instrument setup to graphing of the results, can be achieved
with pre-written scripts. A typical PASS test bench setup can be found in Figure 2.2. This
setup combines two signals, runs them through the DUT and measures the outgoing signals.

Figure 2.2: Typical test bench used with PASS

Syntronic currently do not have access to all required instruments when developing PASS,
instead they use the framework PyVISA-sim to simulate a simpli ed version of the missing
instruments. The static nature of these simulations make them very crude and not optimal
when testing measurements. When, for example, doing PA measurement there is a need to
dynamically change settings to get a resulting curve that resembles a realistic measurement.

The reason for not having access to the physical instruments is that the developers are usually
working remotely. In order for the development process to be ef cient they therefore need
to run tests by performing the before mentioned simulations. They also share instruments
with other departments which means that the instruments may not always be available even
when the developers are working in the laboratory.






