TABOR ELECTRONICS
Simulate, Stimulate, Test...

How to Control Tabor AWGs with Python

Using the IVI Driver

In previous tutorials, we have shown how to install all the necessary drivers and we also shown how to
communicate with Tabor AWGs using SCPI. Another way of using Python to control Tabor AWGs, is by
operating using the Tabor IVI driver. This way, one can communicate with the Tabor AWG, using a Higher-
level functions. In this tutorial, we will give an example of how you can communicate with the Tabor AWG
using the IVI driver.

For this tutorial, we will use win7 64bit OS, Python 2.7.12 (Anaconda2 4.2.0 64-bit), a Tabor WX2184C using
TCP/IP interface and it’s latest version of the WX218x 64bit VI driver. To ensure you successfully established
all the necessary settings for remote control over the Tabor instrument using LAN/USB/GPIB, please make
sure you have already installed the latest NI-VISA, IVI Compliance Package from the National Instruments
website and Tabor’s IVI driver as instructed in the first tutorial of the series “How to Control Tabor AWGs
with Python — Getting started”. Also please go over our connectivity tutorials on the Tabor’s website, to

insure you installed all necessary drivers.

=»  To connect and control the Tabor Instrument using the IVI Driver
1. Setthe USB/LAN/GPIB as the remote interface, using the Tabor’s front panel buttons.
a. If you choose to communicate using LAN interface:

Go to “Utility”->"Remote Interface”->"LAN”. Modify the IP Address, Subnet Mask &
Default Gateway as necessary to ensure TCP/IP connectivity between the Tabor device &
the PC. For more information regarding TCP/IP connectivity, please refer to Here.

b. Go to “Utility”->"Remote Interface”->"Select Interface”->"Control from Interface”. Press

Enter to select the active Interface you need. Wait for the answer “Done”. We chose to
demonstrate using LAN.

TCP/IP Network Properties
Physical Address: 3C:D9:2B:6E:F1:80
Host Name: YARDN-HP

DHCP Enabled:

IP Address: 192.168. O .197
Subnet Mask:
DefaultGateway: 0 .0 .0 .0
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interface.

Connected (GDB IP)
*IP Address 192.168.0.11
* qubnet Mask 255.255.255.0
* pef Gateway 192.168.0.100
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only after executingd
Select Interface—:LAH-*Enter
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2. Onyour computer, go to Start->> Anaconda2 ->> Anaconda Prompt, to open anaconda’s

command promt:

[ TeamViewer12 £
VI Package Manager
€3] Visual Studio 2015
"‘_; Windows Anytime Upgrade
& Windows DVD Maker
755 Windows Fax and Scan
 Windows Media Center
Windows Media Player
<] Windows Update
o4 XPS Viewer
Accessories
Anaconda2 (64-bit)
2 Anaconda Cloud
'é_) Anacenda Mavigator
B Anaconda Prompt
1 P Anconds o]
Jupyter Notebook
= Jupyter QTConsole
|| Reset Spyder Settings
& Spyder -

m

1 Back

3. From the command prompt, use ‘conda list’ to view the already installed libraries that came with
your anaconda installation:

= D ===

{C:“Program Files“Anaconda2> C:“\Users“elad.TABORSES *>conda list

4. If you don’t find Python’s comtypes library on the list of installed libraries, please type ‘pip install
comtypes’ from the command line in order to install it.
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5. Open NI-MAX and configure the instrument address as raw socket:

File Edit View Tools Help

4 B3 My System b “ove 3 Refresh | S| Open VISA Test Panel |57 Hide Help
i+ [3ll Data Neighborhood

a ﬁ’ Devices and Interfaces Back @ kA2
@ ASRLI:INSTR "COM3" Settings o
@ ASRL14:INSTR "COML4" What do
you want
4 4 MNetwork Devices Name to do?
2 TCPIP0:102.168 0.180::5025::S0CKET Fostnome N
| &5 TCPIP0:192.168.0.197:5025:50CKET | 192.168.0.197 my device
b 4 Scales IPv4 Address 192.168.0.197 } Communice
[ 51 Software \;t_mg
Status Present gevice
3 ' VI Drivers
} view and
i B8 Remote Systems Port Number 5025 edit
properties
VISA Resource Name TCPIP0:192.168.0.197::5025:50CKET —

device

} save
pending
changes
} Discard
pending
changes

} Remove

a TCR/IP

resource

&7 General | 555 TCP/IP Settings

6. Download the attached zip folder for this tutorial from the Tabor website tutorials section. Unzip
& save the files under the same directory on you PC’s hard drive.

B T =)
Bt By

Organize * Share with + Burn Mew folder =~ @

-~

¢ Favorites Documents library
M Desktop H VI dirver
& Downloads -

Name
"] Recent Places

Arrange by:  Folder »

"] Bxampled

1] wi_example

= Libraries

= Documents MK F——

l 2 items

Open Spyder or any other Python IDE & Run Example4.py.
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# Spyder (Python 2.7) [

File Edit Search Source Run Debug Consoles Projects Tools View Help

D B :: EE > El al e * HI c: % EE » . x ’ [t 6 * C:\Jsers'\elad. TABORSBS \Documents \Elad work\tutorials\python - B *

Editor - C:\Users'elad. TABORSES\Documents\Elad worktutorials\python\IvI dirver\Example4.py & X variable explorer [
Example4.py [ | ivi_example.py [ | o & B % 3

Ve ~ =
1 Jus Name Type Size Value ol
2 IVI-Example

3 This example illustrates how to call IVI-Driver from Python. chanName str Channell
41t is based on the Arbitrary-Sequence Example of the WX218x IVI-Driver.
5 errMsg unicode No error
6 In order to install comtypes (python library) use the following command from command-line:
7 »» pip install comtypes errib i ]
8
g gain @a.5
10 import comtypes
11 import comtypes.client as cc i i 2
12 import comtypes.gen as cg
13 jump_flag
14 import sys
15 import warnings loop_count 4, 2, 1]
16 import numpy as
17 import math num_waves i 3
18
19 offset i ]

array([@, @, 8],
dtype=uint8)

20 comtypes.CoInitialize()
21

Variable explarer | File explorer | Help |

22 #ce. GetModule( 'IviDriverTypelib.dll ")
23 #ce. GetModule( 'IvisessionFactory.dll') 1Python consale

24 #cc. GetModule( 'IviFgenTypelib.dll "

25 gemive ) 3| console 1/a [

26

27 cc.GetModule( 'wx218x.d11") Instrumentiodel: WX2184C]

28 InstrumentFirmwareRevision: 2.19

29# The GUID of the registered we218x COM Object: InstrumentManufacturer: Tabor Electronics

30 wx218x%_guid = '{185D62A6-86BC-4BA0-8FEF-F35FRABFCI43]

31

32 strstandardInitOptions = 'Cache=true, InterchangeCheck=false, QueryInstrStatus=false, RangeCheck=true

33

54 strResourceDesc = 'TCPIP::192,165.8.197::5025: :SOCKET - Select Channel 1

35 - Create 3 segments (of various lengths) each with single
36 WX218xLib = cg.WX218xLib #cg.WX218xLib. EBSFFDIF 1866 408F 9FED 46AF13B65982 6 2 @ sine-cycle ..

37 - Create a Simple Sequence (based on the defined segments)
38 .

39 wx218x = None

ag End of example: status = @ (No error)

41

42 try: In [2]:

43 wx2l8x = cc.Create0bject(wx218x_guid) i

s w318y TritislizalctnDecainraNess  Trus  Trus  ctntandsndTaisnntinme)
m | + Python console I Historylog | IPython console

Permissions: RW End-of-lines: CRLF Encoding: UTF-8-GUESSED Linet 1 Column: 4 Memory: 88 %

Example 4 will demonstrate how to:

a. Create 3 different segments (each as one cycle of a sine wave), each with different
number of points:

64 wx218x.Arbitrary.Sequence.QuickSequence = @
65

66 wave_sizes = [192, 384, 768]

67 num_waves = len(wave_sizes)

68 chanName = 'Channell’

b. Create a sequence table with the first segment to loop 4 times, the second twice and
the third only once. The sequence will run continiously as no jump flag was set to ‘1’:

93 # Sequence 1:
S4  segment_nb
S5 loop_count
96  jump_flag
97

[ seg_handle[®], seg_handle[1], seg_handle[2] ]
[ 4, 2,1]
np.array([®, ©, @], dtype=np.uint8)
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c. Following the examples above, as can be seen on scope, this simple sequence was

created continiously :

_.,_"WW"_/\_"

The outputted sequence.

7. Using the Tabor WX AWGs only, you can get access to even one more level of sequencing, thus
creating a sequences of sequences. In order to demonstrate the advance sequencing abilities of
Tabor’s WX family of AWGs, please run ‘ivi_example.py’ also attached to this tutorial.

8. For more information regarding the IVI driver functions:
a. Goto: C:\Program Files (x86)\IVI Foundation\IVI\Drivers\wx218x

& open the “WX218x” HTML file:

T R ————

@@vl < Program Files (x86) » IVIFoundation » IVI » Drivers » wx2lBx » - | 5 || search w18
Organize v EQ Open = Burn Mew folder g= -
¢ Favorites MName : Date modified Type Size
Bl Desktop Examples File folder
& Downloads Source File folder
=| Recent Places |2 ConfigStore XML Documnent 4 KB
|| Readme Text Document 13 KB
7 Libraries 5 Wi218x Compiled HTML ... 2,087 KB
£ Documents L] wecdl8xfp FP File 312 KB
&' Music L wil8xsub SUE File T6 KB
= Pictures
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b. Follow the path as shown below:

r ~
P Wx218x =8
g B ¢ =2 @ o &
Hide locate Back Forward Stop Refresh Home  Print
Contents | lndex ] Search | F!\'U@HI = Collapse all ¥ Code: All
@ Geting Stated & IiviFgenStandardWaveform.Configure
=-([) Woi218¢ VI-COM Driver
(] ntizkzing the [VI-00M Driver Method
;g'l VWnting Interchangeable Code Using the hiFgan llviFgenStandardWaveform See Also
2] Accessing Repeated Capabilties e
Accessing Instrument-Speciic Functionalty double Asmplitude, -
E Using Simulation double DCOffset,
® Programming with the IVI-COM Driverin Vasous double Fregquency,
oyl Reference double StartPhase
=) Driver Hiararchy )
- W21
=1 IviFgen
AboxtGanaration Visual C++
B AM HRESULT Configure
- Abitrary BSTE Chann=lName,
7] Cose | IvifgenWaveforzEnun WFavefozm,
5 @ DriverOperation 3 double Amplituds,
(-6 FM double DCOffset,
] identty double Fraguency,
[7] ntialize double Startfhase
7] initialized ¥
7] nitiateGeneration =
- @ Output
B[} StandardWaveform
7] Amoleude Parameters
-ﬂ Configure ChannaiNames
-ﬂ DCOffset The ChannelName parameter may be a string defined by the driver or supplied as a
ﬂ DutyCycleHigh virtual name in the configuration store. For single ocutput instruments, the driver may
2] Frequency define the empty string as valid ChannelName.For valid values, see the Channel repeated
7] StatPhase capability.
ﬂ Waveform Waweform
2] : Trigger Specifies the standard waveform. This value sets the Waveform property
-4 Lhity Amplitude
=] Q IviDriver Specifies the waveform amplitude. This value sets the Amplitude property
-4 Driver Interfaces -
2 DCOffsat
1 3 k Specifies the waveform's DC offset. Tthis value sets the DC Offset attribute. -
—

In the next tutorials of the series “How to Control Tabor AWGs with Python”, we will explain how to properly
manage the Tabor AWG memory followed by few interactive examples.

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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