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Paradigm SDK - Getting Started with Python

Preparation

If possible, install this on a clean PC (newly installed operating system), or in a Virtual Machine.

Overview
The basic steps that are needed before one can use the Paradigm SDK are:

1. Install the base OMNIC Paradigm software for the instrument to which you are connecting.
2. Install the Paradigm SDK Engine and Paradigm SDK Client modules.

3. (Optional but highly recommended) Set up a Pythonl virtual environment for development.
4. Install the paradigm-sdk pip package and dependencies into your Python environment.
5. Copy .NET config files next to your Python executable

Install OMNIC Paradigm Software

See the OMNIC Paradigm software help topics on knowledge1.thermofisher.com for more information about installing
and using OMNIC Paradigm software.

See the OMNIC Paradigm software help topics on knowledge1.thermofisher.com for more information about installing
and using OMNIC Paradigm software.

Install the Paradigm SDK

Navigate to the SDK Engine Installer

= | SDK Service Installer

T » SDK Senvice Installer » v o

w o Quick access
B Desktop *
& Downloads

& Datal.cab
§8) SDK Engine.msi
| SDK Enginetxt
& Documen s | SDK Engine.wixpdb
+
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Run the SDK Engine Installer
Accept the terms of the license agreement.

Install.

ﬁ OMMIC Paradigm 5DK Engine Setup — x

Please read the OMNIC Paradigm SDK Engine
License Agreement

THER
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END-
USER
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Print Back Glnsmll Cancel

Finish.

2

Completed the OMNIC Paradigm SDK
Engine Setup Wizard

Click the Finish button to exit the Setup Wizard.

Back Cancel

Now find the SDK Client Installer and take the same steps to finish SDK installation.

The SDK Documentation (including a copy of this document) is installed to C:\Users\Public\Documents\Thermo
Scientific\SDK

Set up Python

Python is a widely used language so there are many different ways an SDK user might want to have it set up. The
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instructions in this section will be as general as possible to highlight the essential steps. Additionally, we provide a

detailed, step-by-step example of how to set things up for Anacondaz in the Appendix at the end of this document.
Anaconda is an open-source Python distribution platform used by many data scientists.

Choose a Python Version

The version of Python that can be used is restricted by the pip package used to communicate with the Paradigm SDK
client module. This package, called pythonnet, is required because we need to bridge the gap between the Python
interpreter and the .NET Common Language Runtime (CLR ) that is used by the C# SDK client module. The pythonnet
package is compatible with Python 3.8 for its last stable version or 3.10 if using the alpha version. Our recommendation
is to use Python 3.10 because Python 3.8 is already close to end of life (bug fix updates ended May 2021, security
updates will end in October 2024).

Download Python

Python can be downloaded for free from the python.org website: https://www.python.org/downloads/

Create a Virtual Environment

Using a virtual environment in Python is a common development practice that can make the process of developing your
software easier. Essentially, the virtual environment specifies which version of Python is running and what pip packages
are installed.

By having a virtual environment, the developer can quickly create a new virtual environment and test installing different
packages, running their program using different versions of Python, and many other things. Once the test or
investigation is complete, the developer can return to their main environment without needing to undo the actions taken
during the test.

Upgrade 3rd Party
Packages

e a e

Python v3.8 Python v3.10 Python v3.8

Test Environment -

Main Envirnment Upgrade Python

Math Package v1.0 Math Package v1.0 Math Package v2.0

Visualization Package v1.0 Visualization Package v1.0 Visualization Package v2.0

Another benefit is that virtual environments isolate your programs from other Python programs running on the same
computer. For example, the Thermo Fisher Cloud Connector service uses a certain version of Python (e.g. 3.8) that is
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added to the Windows PATH variable. As a result, Python programs that run without a virtual environment will default to
using that version rather than the latest version that you've downloaded.

If you are using Python with an IDE or platform like Anaconda, there is often built-in functionality that will do most of the
work of setting up the virtual environment for you. Follow the instructions specific to that platform rather than running the
batch file mentioned below.

The Python language comes with a package for creating virtual environments called venv. Included in your installation of
the Paradigm SDK is a Windows batch file create venv.bat that serves as an example of how to create a virtual
environment. It also copies the Python files for the paradigm-sdk package and the sample_client.py into the virtual
environment’s Scripts folder. Make sure to check the file “bat_errors.ixt” to see if any errors occurred.

Install the paradigm-sdk Pip Package

There is a pip package that is included with your SDK installation to be installed into your Python environment. The file
“install_paradigm_sdk.bat” executes the steps necessary. Those steps are:

1. Install the “build” package using “pip install —upgrade build”
2. Install the alpha version of the pythonnet package using “pip install —upgrade pythonnet==3.0.0a2”
3. Install the paradigm-sdk package using “pip install <filepath to paradigm_sdk folder>"

If running the .bat file, make sure to check the file “bat_errors.txt” to see if any errors occurred.

Copy in the .NET Config Files

The SDK Client module requires an “.exe.config” file in order to find all the .dll files it needs. When writing an application
in a .NET language (e.g. C#, VB.NET, etc.), this file is automatically generated and included with the final program.
Since Python is not one of these languages, we need to manually provide this file and place it next to the Python
executable that is running our code.

Included in your installation are two files: “python.exe.config” and “pythonw.exe.config”. Copy both of these files into the
folder containing the Python executable that is running your program. The two files are for the two different executables
used by Python: python.exe is used for command-line applications, pythonw.exe is used for all other programs like GUI
applications or automated scripts with no Ul.

An easy method of finding your Python executable is to use these lines of Python code:

import sys

print (sys.executable)

quit ()
Note that in this example python.exe is located at:
“C:\Users\Tester\anaconda3\envs\ExampleEnv\python.exe”
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Start OMNIC Paradigm from the desktop

Simulator (Optional)
If you do not have an instrument, you can use the simulator:

C Paradigm

File Acquire Data Display Process Identify Configure

Open Spectrum Dashboard

Dashboard
Database Maintenance »

Measurements Pastweek |

Measurement Name Last Modified

Select Instrument Connection X

Simulator

Workstation (Mo instrument)

Enter IP or Hostname: Simulator

Current connection: Workstation (Mo instrument)
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Select instrument to simulate

Nicolet Summit

Nicolet Summit PRO

Notice that Paradigm indicates it is now simulating an instrument:

Configuring Named Parameter Sets

The SDK will use named parameter sets from OMNIC Paradigm software. We will create one now named “Example
Parameters”.

Select New

New Measurement Settings None - Factory Preset v “ =
Motsuraant nioe. -
L] wd Final format Azsorta ~
ek Sampl Analysis type v
Measure Background IMple schas 10 byels 00 None.

Sampling accessory  Nons Targattab v

Measurement Name Last Mefied Trpe

Enter the name “Example Parameters” and select save
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New Collection Settings

Enter the name of the new collection settings. (Maximum 50
characters.)

Example Parameters

EN N

Make any changes to the Parameters that you want. For example, change sample scans from 10 to 3. Notice that the
Save button is now active. Save the changes.

e — e — > “m@m
Measurement name Tag
Preview and

Analysis type Mone v

Target tabs v

USE THE SDK

We have provided an example python application that acquires spectra. It is located in this folder:
“C:\Users\Public\Documents\thermo scientific\SDK\Python”

It is named sample_client.py

Go to:

“C:\Users\Public\Documents\thermo scientific\SDK\Python using the ExampleEnv command

window.”

Run:

$ python.exe sample client.py
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Appendix

Troubleshooting Tips

» Be sure to check that the version of Python you are running is what you expect. Follow the steps outlined in “Copy
in the .NET Config Files” to see which executable is running.

+ If you are getting the error message “System.lO.FileNotFoundException: Unable to find assembly ‘ParadigmLib

o Check that the SDK .dII's are installed into C:\Program Files\Thermo Scientific\SDK Client

+ If you are getting an error message like “System.|O.FileNotFoundException: Could not load file or assembly
‘Microsoft.Extensions.Logging, Version=2.0.0.0, Culture=neutral, PublicKeyToken=adb9793829ddae60’ or one of
its dependencies. The system cannot find the file specified.”

o Check that the python.exe.config and pythonw.exe.config files are present in same directory as the Python
executable you are using.

Install Anaconda Detailed

Follow the link

Anaconda - https://www.anaconda.com/products/distribution

Download Anaconda
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Anaconda Distribution

For Windows
Python 3.9 « 64-Bit Graphical Installer « 510 MB

Get Additional Installers

ml |l

Run the installer

¥ = | Downloads - m] ¥
Home Share Wiew b o
« v 4 & Thi. s Downl.. v | B 2 Search Downloads
A Name Date modified 1
st Quick access
[ Desktop Ed ~ Today (1)
* Downloads  + 3 Anaconda3-2021.11-Windows-x86_64 5/3/2022 G:15 PM E
Documents
[&=] Pictures »
J5 Music
Vid
B videos ol N
Titem @
E—
0 Anaconda3 2021.11 (64-bit) Setup — x

Welcome to Anaconda3 202111
(64-bit) Setup

Setup will guide you through the installation of Anaconda3
2021.11 (54-bit).

It is recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

) ANACONDA.

»
)
s

FNext> {1 | cancel
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2 Anaconda3 202111 (64-bit) Setup — >
Agreement

License
'\i‘) AN ACONDA . FPlease review the license terms before installing Anaconda3
2021.11 (64-bit).

Press Page Down to see the rest of the agreement.

= === ~
End User License Agreement - Anaconda Individual Edition

Copyright 2015-2021, Anaconda, Inc.
All rights reserved under the 3-dause BSD License:
This End User License Agreement (the "Agreement”) is a legal agreement between you

and Anaconda, Inc. ("Anaconda®) and governs your use of Anaconda Individual Edition
{which was formerly known as Anaconda Distribution). W

If you accept the terms of the agreement, dlick I Agree to continue. You must accept the
agreement to install Anaconda3 2021. 11 (p4-bit).

< Back I Agree Cancel

2 Anaconda3 2021.11 (64-bit) Setup — X

Select Installation Type

\z,) AN ACO‘NDA Please select the type of installation you would like to perform for
Anaconda3 2021, 11 (64-bit).

Install for:

() &ll Users (requires admin privileges)

2 Anaconda3 2022.05 (64-bit) Setup — x

Choose Install Location
\z‘) ANACONDA Choose the folder in which to install Anaconda3 2022.05 (54-bit).

Setup will install Anaconda3 2022.05 (54-bit) in the following folder. To install in a different
folder, dick Browse and select another folder. Click Next to continue.

Destination Folder

Browse...

Space required: 3,5GB
Space available: 36.0GB
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2 Anaconda3 2021.11 (64-bit) Setup —

Advanced Installation Options
‘i_) AN ACO‘NDA Customize how Anaconda integrates with Windows

Advanced Options

[]add Anaconda3 to my PATH environment variable

Not recommended. Instead, open Anaconda3 with the Windows Start
menu and select "Anaconda (64-bit)". This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause problems requiring you to uninstall and reinstall Anaconda.

Register Anaconda3 as my default Python 3.9

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.9 on the system.

Anaconda, Inc,

< Back Install Cancel

2 Anaconda3 2021.11 (64-bit) Setup —

Installation Complete
‘i_) ANACONDA. Setup was completed successfully,

Completed

Show details

Anaconda, Inc,

< Back Cancel

Anaconda3 2021.11 (64-bit)

{i.) ANACONDA. Anaconda + JetBrains

2 Anaconda3 2021.11 (64-bit) Setup — X

Warking with Python and Jupyter notebooks is a breeze with PyCharm Pro, designed to
be used with Anaconda. Download now and have the best data tools at your
fingertips.

https: ffwww.anaconda.comfpycharm

g

) ANACONDA.

Anaconda, Inc,

=
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2 Anaconda3 202111 (64-bit) Setup —

Completing Anaconda3 2021.11
(64-bit) Setup

Thank you for instaling Anaconda Individual Edition.

Here are some helpful tips and resources to get you started.
We recommend you bookmark these links so you can refer
back to them later.

[ Anaconda Individual Edition Tutorial

) ANACONDA.
0

-
o

Cancel

Configure Anaconda Detailed

Run the Anaconda Navigator

Create a Virtual Environment

Select Environments

{0 ANACONDA NAVIGATOR

A Home .
Applications on | base (root)
‘ Environments
e

o
L) .
W Learning :.:

'

Al

CMD.exe Prompt

0.1.1
Run a cmd.exe terminal with your current
environment from Mavigator activated

- Community

Select Create
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‘) Anaconda Navigator

File Help

{2 ANACONDA NAVIGATOR

‘ﬁ‘ Home

'l\ search Envirenments Q|

ﬁ Environments | base (root) °'
- .
W Learning

- Community

ANACONDA

Secure your software
supply chain from

the

Upgrade Now

End-to-end package
security, guaranteed

Documentation

Anaconda Blog

Yo
v ¢ 5 & @
Create Import  Backup

Fill in the name and select the version of Python you will be using. Create the environment.

Create new environment

Mame: | ExampleEnv |

Location: C|Users|Tester| anaconda?|envs| ExampleEny
Packages: M Python | 38.13 v
Or | v
Cancel Create

You now have a virtual environment with the following packages installed:

https://knowledge1.thermofisher.com/Molecular_Spectroscopy/Molecular_Spectroscopy_Software/OMNIC_Family/OMNIC_P...
Updated: Wed, 12 Apr 2023 16:44:24 GMT
Powered by @mindtouch”
13



https://knowledge1.thermofisher.com/Molecular_Spectroscopy/Molecular_Spectroscopy_Software/OMNIC_Family/OMNIC_Paradigm_Software/OMNIC_Paradigm_SDK_Guide/Paradigm_SDK_-_Getting_Started_with_Python

a

5 @O @

[

-]

<]

Set up the Config files for Python

Open a terminal for your virtual environment

Q Installed - Channels u

base (root, Name ¥ T Description

Certificates For use with oth

L

ca-cartificatas

Python package For providit
Open with Python

Opensslis an open-source it
Pypa recommended tool fo

python ) General purpose programm

- _ -

Notice the (ExampleEnv) name in the command prompt.

BN C:\Windows\system32\cmd.exe

Determine where python is installed:
In the command prompt enter:
$ python
Python is now running in the command prompt
Enter each line of code below:

import sys
print (sys.executable)
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quit ()
Note that in this example python.exe is located at:

“C:\Users\Tester\anaconda3\envs\ExampleEnv\python.exe"

Bl C:\Windows\system32\cmd.exe

Go to:
“C:\Users\Tester\anaconda3\envs\ExampleEnv\python.exe”.

Find the two .config files there and copy them to the clipboard.

Go to the python.exe install folder. In this example it is
“C:\Users\Tester\anaconda3\envs\ExampleEnv\python.exe”.

Copy the two config files to this folder.
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Install Python Support Files
Install pythonnet:

$ pip install pythonnet

B C\Windows\systern3Zicmd.exe

Navigate to:
“C:\Users\Tester\anaconda3\envs\ExampleEnv\python.exe”
Install the paradigm sdk:

$ pip install

You can ignore the deprecation warning. Notice that final line says that paradigm-sdk was successfully installed.

Return to the Anaconda navigator and update the index. Notice that pythonnet and paradigm-sdk are now installed:
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ctrts From windows’ cert store (ctypes based]

g
3

1. Python is a registered trademark of the Python Software Foundation.<?

2. Anaconda, the Anaconda Logo, Conda, the Conda Logo and Miniconda are registered trademarks of Anaconda

Inc. Nucleus is a trademark of Anaconda Inc.<?
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