TABOR ELECTRONICS
Simulate, Stimulate, Test...

How to Control Tabor AWGs with Python

Getting started

Python programming language is widely used to control and program various test and measurement
instruments, be it a single instrument or a system with various instruments. The reasons Python
programming is gaining such popularity are:

e |tis an interpreted programming language meaning you don’t need to compile your code each time
you are doing some changes in order to run it.

e Easy toread & write code with, with a lot of libraries for pretty much anything.

e |t'sfree

This series of tutorials, “How to Control Tabor AWGs with Python”, will provide step by step instructions and
various examples of how to use Python in conjunction with Tabor Arbitrary Waveform Generators.

This first tutorial of the series will explain how to get started and what needs to be installed in order to
control the Tabor AWG with Python. This series of tutorials demonstrates how to program using Python 2.7
(Anaconda) to control Tabor’s WX2184C model. For connecting with other Tabor models, such as the WW
series, just follow the same instructions with the relevant changes (downloading the matching drivers for the
specific model).

This set of tutorials assumes you successfully established connection with the Tabor unit using your
preferred remote interface method (LAN,GPIB or USB). Please note that if you have a unit which is not one
of the WX series model, you will need to first go over our connectivity tutorials to make sure you are all set
(for establishing a USB connection using one of our Wonder Wave series of AWGs, you’ll need to download
& install the Tabor USB driver).

There are two ways to control an instrument. The first is using the Standard Commands for Programmable
Instruments (SCPI), which are an ASCll-based set of commands for reading and writing instrument settings.
The second is to use the IVI driver functions of the instrument. The IVI driver provides a higher level of
programming that doesn’t require any knowledge of the instrument’s SCPI commands. This tutorial will
explain how to install all that is needed regardless of the method chosen to control the instrument.
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IMPORTANT NOTE BEFORE PROCEEDING

It is possible to control the AWG without NI-VISA installation. This is done using Python libraries and instrument specific SCPI
commands. For those interested in this method please proceed to the next tutorial “How to Control Tabor AWGs With Python —
Using SCPI Commands” where you will find an example attached demonstrating how to do so.

=>»  To connect and control the Tabor AWG with Python

1. In order to control the instrument through VISA, first you will need to install National
Instruments latest VISA. Please visit NI VISA download page and install the latest version
according to your OS (32bit & 64bit).

Skip to step 8 if you only intend to use SCPI commands in your code without the help of our IVI
functions:

2. If you intend to use the Tabor IVI driver functions, please download the NI-IVI Compliance
Package. Please visit IVl Compliance Package download page and install the latest version.

3. Next, please download and install the latest VI shared Components from the IVI foundation
webpage. Please make sure to choose the right version according to your OS.

This file is an executable installer that installs the IVI Shared Components on a 32-hit

viShar 1 5_2.3.0. X . .
IvisharedComponents_2.3.0.exe system.This executable installer installs the same components as the MSI package.

This file is an executable installer that installs the IVI Shared Components on a 64-bit

viShar i s64_2.3.0. . . .
IviSharedComponents64_2.3.0.exe system. This executable installer installs the same components as the MSI package.

4. To verify that it installed correctly go to Control Panel\Programs\Programs and Features:

[E=SEE==)
@uv\r} » Control Panel » Programs » Programs and Features [ 49 |[ Search Programs and Feature r)
Control Panel Home .
Uninstall or change a program
View installed updates To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.
#' Tum Windows features on or
off Organize v =~ @
Install a program from the = |
network Name Publisher Installed On  Size Versi |
4 Intel® HD Graphics Driver Intel Corporation 8/6/2015 742MB 8151 |
# Intel® Ranid Storaae Technolaay Intel Comaration 8/6/2015 184MB 101
711V Shared Components 2.3 VI Foundation 8/6/2015 2304 ~ |
S [ »
Currently installed programs Total size: 149 GB
k‘ b 55 programs installed
4
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5. To install the Tabor IVI driver, go to the downloads page on Tabor’s website. Click on the
Downloads menu entry, select the model from the Model Number drop-down box, and select
“Drivers” from the Download Type drop-down box. Click on the Search button. Download the
IVI driver that matches your Python 2.7 version (64bit or 32bit).

Please choose the type of content that you need
Model Number Model WX2184C v Download Type | Drivers v SEARCH >

Model WX2184C

Drivers IVI Driver for models WS8351/2, WX2181/2, 14/12/2014 | Download (7.2 Mb)
WX1281/2B,WX2181/2B, WX1281/2/4Cand Ver.30.2
WX2181/2/4( (32 Bit OS)

Drivers IVI Driver for models WS8351/2, WX2181/2, 14/12/2014 | Download (10.5 Mb)
WX1281/2B,WX2181/2B. WX1281/2/4Cand  Ver.3.0.2
WX2181/2/4C (64 Bit OS)

NOTE

In order to download the IVI driver, you must be registered to Tabor’s website using an email and a password.

6. After the download is complete execute the installation file and follow the on screen

instructions.

r ™Y
) WX218x VI Driver 3.0.2 Setup =50

Welcome to the WX218x IVI
Driver 3.0.2 Setup Wizard

The Setup Wizard will allow you to change the way WX218x
IVI Driver 3.0.2 features are installed on your computer or
even to remove WX218x IVI Driver 3.0.2 from your
computer, Click Mext to continue or Cancel to exit the Setup
Wizard.

created with
PACIFIC MINDWORKS < Back [ Next = ] [ Cancel

nimbus
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7. Once the installation is complete go to Control Panel\Programs\Programs and Features and
check that the IVI driver has been installed properly:

» Control Panel » Programs » Programs and Features

Control Panel Home .
Uninstall or change a program

View installed updates

To uninstall a pragram, select it from the list and then click Uninstall, Change, or Repair.

) Turn Windows features on or
i Organize *  Uninstall  Change  Repair
Install a program from the
network Name
" WX218x V1 Driver 3.0.3
) Skype™ 7.30
S FPGA &8 Firmware Update Tool 2.3
711 Parkane Mananer M1A
| i I

. Tabor Electronics Product version: 3.0.3.0

= Size: 55.4 MB
e

8. Next, download the latest version of Anaconda’s Python installer from the Continuum Analitics
website according to your OS (32bit or 64bit):

Download for Windows Download for OSX Download For Linux

Anaconda 4.2.0 Python 3.5 version

For Windows 64-BIT INSTALLER (391M)
Anaconda is BSD licensed which gives you permission to use Anaconda

commercially and for redistribution.

32-BIT INSTALLER (333m)
Changelog

1. Download the installer

2. Q?tiunal: Verify data integrity with MD5 or SHA-256 More
info

Python 2.7 version
3. Double-click the .exe file to install Anaconda and follow the

instructions on the screen
64-BIT INSTALLER (381M)
Behind a firewall? Use these zipped Windows installers

32-BIT INSTALLER (32am)

We recommend to use the Python 2.7.x with the Tabor instruments. For this tutorial we
choose to demonstrate the Python 2.7 64bit installer on a 64bit Win 7 OS. If you choose

differently, please make sure that your NI-VISA + Python (+ IVI driver) share the same bitness
(32bit & 64bit).
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9. To start the download, press the ‘Run’ button then ‘Next’:

Do you want to run this file?

Name: ..whloads\Anaconda2-4.2.0-Windows-x86 64.exe
@ Publisher: Continuum Analytics, Inc.

Type: Application

From: C\Users\elad. TABORSBS\Downloads\Anaconda...

Run || Cancd |

Always ask before opening this file

potentially hamn your computer. Only run software from publishers
you trust. What's the risk ?

l@ While files from the Intemet can be useful, this file type can
k.
.

> Anaconda2 4.2.0 (64-bit) Setu| 5.;

Welcome to Anaconda2 4.2.0
(64-bit) Setup

Setup will guide you through the installation of Anaconda2
4.2,0 (64-bit).

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

Click Next to continue.

CONTINUUM

10. Wait for the installation to complete. Once finished, you may be prompted to perform a
reboot:

|
> Anaconda2 4.2.0 (64-bit) Setup E.L.

Installing
=_) ANACONDA  please wait while Anaconda? 4.2.0 (54-bit) is being installed.

Instaling: python-2.7.12-0 (into root)

——
Show details

Continuum Analytics, Inc,

Cancel

Mext >
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11. Go to Start ->> All programs ->> Anaconda2:

VI Package Manager -
£7] Visual Studic 2015
£ Windows Anytime Upgrade
| Windows DVD Maker
228 Windows Fax and Scan
£ Windows Media Center
Windows Media Player
= Windows Update
< XPS Viewer
Accessories
Anaconda? (64-bit)
2 Anaconda Cloud
EJ Anaconda Mavigator
B Anaconda Prompt
IP IPython
. lupyter Notebook
= Jupyter QTConsole
| Reset Spyder Settings
& Spyder
CamStudio 2.7 -

m

1  Back

Simulate, Stimulate, Test...

Right click on the ‘Anaconda Prompt’. Choose to Run as administrator:

Open
#' Run as administrator
Open file location

(&  Edit with Notepad++

12. Type “conda list” as can be seen below:

8 Anaconda Prompt

{C:“Program Files“Anaconda2} C:\Users“elad.IABORSBS>conda list

m »
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It will open a list of all python packages already installed on your computer. Make sure you
have ‘pip’ installed:

B Anaconda Prompt

YRR

[pycrypto
pycurl
ipyf laki
pygments
pylint
pyopenssl
pyparsing

bh
=

G b O O B 0 D0

o
Ce @
CWENNDST BWE R OWRW

N

=

py27_@
npliipy2?7_4
py27_8

a

(LIS TS

N

py27_8
py27_8

13. Next type “pip install pyvisa” in order to install the Python wrapper for the NI- VISA you
already installed. Press Enter:

& Anaconda Prompt

werkzeug
whee 1
widgetsnbextension

[}
CEEEENE®

2
vc?_ Tvc?1
C:sUsersselad .TABORSBS>pip install pyuisa

& Administrator: Anaconda Prompt

traitlets
unicodecsv
lvs2088_runtime
ucwidth

jue rkzeuy

uheel
widgetsnhextension
win_unicode_console
urapt

beled

py27?.
[}

?_
vc? 3 [vc?l

MEOERE@RDEE0E M

{C:“Program Files“Anaconda2> C:\Windows\system3d2>pip install pyvisa

Requirement already satisfied {use ——upgrade to upgraded: pyvisa in c:\program f
iles~anaconda2xlibhsite—packages

Requirement already satisfied {use ——upgrade to upgradel: enum34 in c:“\program f
ilessanaconda2xlibhsite—-packages (from pyvisad

{C:\Program Files“Anaconda2) GC:“Windows“system32>
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Make sure you can see it in the list of installed packages:

= e S =
C ' é

[vc?1]

learn 7.1 npliipy2

14. Go to ‘Start ->> All programs ->> Anaconda2’ and run the Spyder IDE:

VIPackage Manager o
€3] Visual Studio 2015
{_',. Windows Anytime Upgrade
] Windows DVD Maker
B2 Windows Fax and Scan
 Windows Media Center
Windows Media Player
.| Windows Update
4 XPS Viewer
Accessories
Anaconda? (64-bit)
2 Anaconda Cloud
D Anaconda Navigater
B Anaconda Prompt
IP IPython
= Jupyter Notebook
= Jupyter QTConsole
|| Reset Spyder Settings
@ Spyder

m

1

@ Windows Firewall has blocked some features of this program

Windows Firewall has blocked some features of pythonw on all public, private and domain
networks.

F Name: bythonw|

Publisher: Unknown

Path: C:\program files\anaconda2\pythonw.exe

Allow pythonw to communicate on these networks:
V] Domain networks, such as a workplace network

Private networks, such as my home or work network

Public networks, such as those in airports and coffee shops (not recommended
because these networks often have little or no security)

wing a program through a fi
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15. Wait for the Spyder IDE to appear:

‘spyder’

Loading outiine

® Spyder (Python 2.7) [=[=] = ]

Oe B &= ’E‘l@c* Mi E:l:E;E». B X f 2 €& I cisesiadsorss - B 4

Editor - C:\Users'elad. TABORSES\. spyder \temp.py & X Variable explorer g X
0| temppy @ n+ B % %

1 = Name Type Size Value

2

3 Spyder Editor

4

5 This is a temporary script file.

8

Variable explorer File explorer Help

IPython console X

(9| Conscle 1/a B [ -

-

IPython 5.1.8 -- An enhanced Interactive Python.
? -» Introduction and overview of IPython's features.
#quickref -» Quick reference. F

help -> Python's own help system. E
object?  -» Details about ‘object’, use 'object??’ for extra
details. i
In [1]:

In [1]: -

| Python console I History log Ipython console
Permissions: RW End-of-lines: CRLF Encoding: UTF-8 Linee 1 Celumn: 1 Memory: 82 %

=  To Test Communication with Tabor AWG using Python

For this example a WX2184C unit will be connected remotely to the computer through the USB port:

1. Setthe USB/LAN/GPIB as the remote interface, using the Tabor’s front panel buttons. To do so,
go to: “Utility”->"Remote Interface”->"Select Interface”->"Control from Interface”. Press Enter
to select the active Interface you need. Wait for the answer “Done”:

| selact Control from Interface

Interface CGPIB  CJusE O LAN
' HOTE: Press Enter io select the active
interface.

Initializing the USB interface.
Done.

BASE MODE C OUT CCH11 IHTER-CHANHELS [CHZ1

COUPLE: DC POS: BPts OFFSET: -8Pt=
RUHz CONT WIDTH: 4Pi= SKEW: +@.ABns
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2. Visit the following PyVISA webpage, where you will find a detailed information regarding the
use of PyVISA. Try the following lines of code as can be seen in the example below to test the
communication with the Tabor instrument (for testing a TCPIP connection, skip to the next
tutorial: “How to Control Tabor AWGs with Python — Using SCPI commands”).

# PyVISA

Docs » PyVISA: Control your instruments with Python ©) Edit on GitHub
Python wrapper for the Virtual
Instrument Software Architechture
library. You are currently looking at the

Hocimentation of verslon 2.8, PyVISA: Control your instruments with Python

=
PyVISA

PyVISA is a Python package that enables you to control all kinds of measurement devices
independently of the interface (e.g. GPIB, R5232, USB, Ethernet). As an example, reading self-
identification from a Keithley Multimeter with GPIB number 12 is as easy as three lines of Python
code:

>> import visa

»>> print(inst.query("*IDN2"})

(That's the whole program; really!) It works on Windows, Linux and Mac; with arbitrary adapters (e.g.
National Instruments, Agilent, Tektronix, Stanford Research Systems).

#PyVISA An example

Python wrapper for the Virtual Let's go in medias resand have a look at a simple example:
Instrument Software Architechture

library. You are currently looking at the
documentation of version 1.8. »>> import visa

EF3 visa.ResourceManager()

>»» my_instrument = rm.open_resource( GPIS@::14::INSTR')
53> print(my_instrument.query( ' *IDN2'))

This example already shows the two main design goals of PyVISA: preferring
simplicity over generality, and doing it the object-oriented way.

= Tutorial

An example

Example for serial (R5232) device After importing visa ,wecreatea ResourceManazer object. If called without

arguments, PyVISA will use the default backend (NI) which tries to find the VISA
shared library for you. You can check, the location of the shared library used simply
by:

»»> print{rm)
& Read the Docs <ResourceManager('/
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File Edit Search Source Run  Debug Consoles  Projects  Tools  View Help

Ii O 2 pHBEBIGE N EEpE BXR FE €D cvamnnes -~ A

| Editor - C:\Users\elad, TABORSBS\,.spyder \temp.py & X | Help g X
| temp.py B £ Source Object - @
1 -

3w
3 spyder Editor
4

Help can also be shown automatically after -
Variable explorer I File explorer | Help |

5 This is a temporary script file.
g e

7
8

Here you can get help of any object by
pressing Ctel+1 in front of it, either on the
Editor or the Console.

IPython console q X

| Console 1/4 [ -3

In [1]: import visa

In [2]: rm = visa.ResourceManager()

In [3]: rm.list_resources()
Qut[3]: (u'USB@::@x168C: :@x2184: 8000215470 :INSTR', u'ASRL3::INSTR') Tl

In [4]: inst = rm.open_resource('USB8::@x168C: :8x2184::8800215478: :INSTR ) |=
In [5]: print{inst.query("*IDN?"))

Tabor Electronics,WX2134C,88088215478,2.19

In [6]: inst.close()

In [7]:|

| Python console I History log | IPython console
Permissions: RW End-of-lines: CRLF Encoding: UTF-8 Linet 8  Column: 1 Memory: 83 %

3. Once you'll run the example, a red REMOTE LOCKOUT sentence will pop up on the LCD display

of the Tabor instrument, indicating you have established connection with the unit.

Now that all the software and drivers required to work with Python have been installed, please proceed to
the next tutorial “How to Control Tabor AWGs with Python — Using SCPl commands”.

For More Information

To learn more about how to remote control Tabor instruments using Python, visit our website Support &
Tutorials zone. If you encounter difficulties with connecting to Tabor units using Python, please contact us at
support@taborelec.com and our support team will gladly help. For more of Tabor’s solutions or to schedule

a demo, please contact your local Tabor representative or email your request to info@tabor.co.il. More

information can be found at our website at www.taborelec.com

© Proprietary of Tabor Electronics Ltd.
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