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1 Conventions

Please make yourself familiar with these conventions; we use them throughout this user manual:

A WARNING
Indicates a potentially hazardous situation which, if not avoided, could result in death or serious injury.

Do not proceed unless the required conditions are met and understood.

A CAUTION
Indicates a potentially hazardous situation which, if not avoided, may result in minor or moderate injury or component damage.

Do not proceed unless the required conditions are met and understood.

NOTE

Indicates relevant information that requires your attention.
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2 VISIQ overview

Quantifi Photonics’ coherent signal analysis software VISIQ is designed to make the complex process of coherent signal measurement and DSP
optimization as simple as possible. The software performs three main functions: Control of the OMA hardware, digital signal processing and the
presentation of the signal properties.

VISIQ works with all popular models of high-performance real-time oscilloscopes and allows an easy configuration of hardware calibration
parameters to ensure your hardware impairments are compensated for.

The intuitive and easy-to-use DSP pipeline uses reconfigurable functional nodes that you can drag-and-drop in the graphical sequencer. This
innovative approach enables you to try different DSP configurations with immediate feedback, so you can quickly learn how to optimize your coherent
DSP. Coherent receiver auto calibration, auto Baud rate detection, adaptive equalizer and nonlinear correction algorithms are available in VISIQ to
significantly reduce the set-up time.

For repetitive testing, test automation is available using SCPI and gRPC.

400ZR_EXAMPLE_59Pg4375GBAUD_16QAM_S000EAUDS

visiQ Modify DSP pipeline (¢ ]

o

Receiver
setup
CoRx autto calibrate
Channel
setup

Signal Retimer

properties

Modify DSP
pipeline i PolDeMux

o Run
tests
Equalizer
Visualize

A data

Carrier offset removal
Measurements

Phase estimator hEos “.oE08 0.0Ew00 1oE0e L k] Jtoebe: 0loEwog 16608 lz 708 1 Yices doE+00

0.08+00 boeds ] DE+00 20808 o 0.0E+00 20808
Export raw acquisitions - . .

Measurement X Value

EVM (% 6119
BER estimate 19172008
SNR {dB) 21713
Qfactor 5447
1Q imbalance {%)
Reset all training properties 1Qskew (s} 25272013 0.0 -1155e-013
XY skew (3) 25746013 5 25746013

Add nodes Frequency offset (Hz) -1.107e+008 s ! -+008 s 5 0.000e-+000 -1.107e+008

Modulation format: 160AM | Baud rate: 59,8438 GBaud | Frequency: 1934145 THz | No. of symbols: 5000 | Signal power: -— dBm
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2.1 Programming interfaces

Through its programming interfaces you can take advantage of both gRPC and the SCPI-compliant command language, and choose from
programming tools such as LabView, C++, Python, or other programming languages used to control automatic test equipment (ATE).

2.2 DSP pipeline and nodes

When configuring your pipeline, you can select from the following nodes:

N

CoRx M always the first node in This node compensates coherent receiver imperfections such as skew, frequency
the pipeline response, and |Q phase error.
cannot be removed Relevant receiver settings are stored in a settings file (.crs format). Example settings

files are included in the VISIQ software package, locate them in
.\QuantifiPhotonics\VisIQ\Examples\Configurations.

Carrier offset removal This node estimates and compensates the residual frequency offset between the
carrier and the local oscillator that may be present in your signal. The residual carrier
must be <+ 10% of the Baud rate to work effectively.

Chromatic dispersion This node compensates for chromatic dispersion due to fiber propagation.

CoRx auto calibrate This node manages automatic calibration of the coherent receiver. It calculates and
compensates for the DC offsets and the gain for the XI/XQ pair and the YI/YQ pair. It
also calculates residual skew between the XI/XQ pair and the YI/YQ pair in the system.

Equalizer This node calculates the complex (real and imaginary) Finite Impulse Response (FIR)
taps. It attempts to correct the frequency response of the signal by training over a
defined number over symbols. The training goal is to match the ideal reference

symbols.

Filter This node works as a digital filter that modifies the frequency components present in
the signal.

Find Baud rate M only 1 per pipeline This node detects the Baud rate of the signal and replaces the Baud rate setting in the

) . Stream properties with the discovered Baud rate.
M insert before Retimer

node (if used)
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I

1Q offset removal

MATLAB

Nonlinear correction

Phase estimator

PolDeMux
Retimer M only 1 per pipeline

M insert after Find Baud
rate node (if used)

cannot be removed

This node corrects |Q offsets that may be present on the signal.
This node enables you to add a MATLAB script to the pipeline.

The node is only enabled if you have a MATLAB license and an installed MATLAB
version 2014a or newer. In the MATLAB node, define the location of the MATLAB file.
Example scripts are included in the VISIQ software package, locate them in ..\Quantifi
Photonics\VisIQ\Examples\Scripts.

This node can correct gain imbalances, IQ offsets as well as non-linear distortion that
may present on the signal.

This node calculates and removes the phase errors over time that may be presentin
the signal. The phase error occurs as a result of the phase noise difference between
the carrier and the local oscillator laser.

This node demultiplexes the two polarizations of the carrier.
This node retimes the input to a particular sample per Baud.

Interpolation is used to create traces of samples per Baud higher than the input. The
algorithm also calculates the skew between x pol and y pol that may be present.
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3 Setting up hardware

For details on hardware requirements, please refer to System requirements.

Optical connections

OPTICAL L OPTICAL | REAL-TIME
[ 5 COHERENT B COHERENT —————  OSCILLOSCOPE —— .
TRANSMITTER RECEIVER —_— ectrical connections

P Setup hardware:

1. Connect the coherent optical receiver to the oscilloscope.
Use a set of four phase-matched, high-bandwidth RF cables.
Phase matching of <lIps is strongly recommended.

2. Connect the oscilloscope to the computer running VISIQ.
Use an Ethernet connection. If the Ethernet environment does not support DHCP automatic IP assignment, set up static IP addresses on the
oscilloscope and the computer to ensure that they can ping each other.

3. Coherent optical receiver: If using Quantifi Photonics’ IQRX, connect it to the computer running VISIQ.
Use either an Ethernet or USB connection.
If using USB, install Cohesion Operator on the computer first, as it will install the USB driver for IQRX. For details, refer to the IQRX user manual.

4. Connect the optical signal from the coherent optical transmitter to the coherent optical receiver signal input.

A WARNING

Practice safe optical handling to protect yourself from harm caused by optical radiation:

o Turn the laser power OFF when making optical connections.
» Clean the optical end-face each time before making connections.
» Once connected, turn the TX laser/signal back on.
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P Configure the hardware setup:
1. Oscilloscope: Perform channel deskew. Oscilloscopes typically offer a routine for self-deskew.

2. 1Q transmitter hardware: Set it up to generate a reference signal.
A 32GBaud 16QAM signal is recommended as a starting point.
An optical signal power of -3dBm to O dBm is recommended.

3. Local Oscillator (receiver laser): Set the frequency/wavelength to match that of the signal transmitter and turn it on.
It is recommended that the LO power be set to the maximum value, not exceeding the input power rating of the coherent receiver.

4. Oscilloscope: Check and enable four input channels on the oscilloscope and run oscilloscope acquisitions to check that an appropriate level of
signal amplitude is seen. If using Quantifi Photonics' IQRX, a signal amplitude level of 100mVpp or higher is normal and recommended.
A WARNING

It is important that you do NOT exceed the maximum voltage rating of the oscilloscope input. The maximum input voltage is related to the
vertical scale setting. Ensure that the oscilloscope is set to a large vertical scale setting such as 100mV/Div, before connecting the coherent
receiver or turning on the optical signal input to the receiver. Exceeding the full scale voltage can damage the oscilloscope.
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4 Installing the VISIQ software package

Your Quantifi Photonics sales manager will provide a link and password to access the downloadable software package.

For software updates, renewal of the license and transfer of license to a different computer, please contact your Quantifi Photonics sales manager
or email sales@quantifiphotonics.com.
Install and activate the software package on the computer that will run VISIQ as follows.
p Toinstall VISIQ:
1. Download the VISIQ software package and save it on the computer that will run VISIQ.
2. Run VISIQ_<versions>.exe and follow the on-screen installation prompts.
The installation wizard will install required drivers, applications, and desktop icons on the computer.
p To activate VISIQ:
1. Open the VISIQ application. In the startup screen, VISIQ will ask for a valid license.
2. Torequest your license, click Generate instrument ID.

3. VISIQ will generate a hardwareid.hid file; please email the file to your Quantifi Photonics sales manager.

Note: The license is not transferable. It is only valid for the computer that you have used to generate the instrument ID and cannot be used on (or
transferred to) another computer.

4. We will email your license to you; please save it anywhere on the computer.

5. In the startup screen, browse for the license and select it.

Once the license is verified, VISIQ will be ready for use. Should you encounter any difficulties or have any questions about the license activation
process, please contact your Quantifi Photonics sales manager.

VISIQ | Load your project

\ VISIQ requires a valid license

4 Comract us to renew your license at sales@quantifiphotonics.com

Browse for a license file Generate instrument ID
Files are provided by our sales team Reqquired for 3 license request
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5 Working with VISIQ

VISIQ enables you to analyze and visualize your signal:
1. Select the data source: Connect VISIQ with an oscilloscope of your test setup, or select a previously acquired waveform file.
Set up the coherent receiver.
Set channels and configure signal properties.
Configure the DSP pipeline.
Run the analysis.
Run error detection tests

Select plots and measurements to display.

©® N o o K~ 0 N

Load/Save data for further analysis at a later stage, and access system menu functions.

visia (8

Data
source

Receiver
setup

Channel

008

Visualize s p o y o L 008 004
data h f L f J L L

Measurement X Value Min Ma: Count ¥ Value

Measurements
EVM (%) 5.898 9.170

BER estimate 5.5442.009 89%- 6 & 3.564e-008 : 1.0420.004 1:106e-004
— SNR 1597e+002 0 2 2 6.607e-+001 6:555e+001
Export raw acquisitions 700 0 o6 PRy
4053
se error (rad) 0079
< phase offset (rad) 2159
1Q phase eror (deg) 0984
1Q skew (5) 4612¢-013 .577e- 45392-013 6 ‘ 4113e-013

. 1Q skew (Uly 0.015 0 0.014 DINES 3 0013
Pl single
XY sk 8.001e-013 . 2 8.001e-013 E 2 361 8.001e-013 8T 1.215e-012

) Continuous XY skew {UI) 0.025 0 0,025 X 0.025 0.038

PMD {s) 0.000 0.000 0.000 5 0.000 0.000 00 0.000

Modulation format: 160AM Baud rate: 31.5273 GBaud Frequency: 193.5484 THz No. of symbols: 10000 Signal power. --- dBm
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B.1 Select the data source

Connect VISIQ with an oscilloscope of your test setup to analyze live data, or load a previously acquired waveform file.

Parameter Description

Record length The number of data points to be captured by the oscilloscope for a single acquisition.

Sampling rate The sampling rate of the oscilloscope. If the Set value is not accepted by the oscilloscope, it will snap to an
acceptable value and be displayed in Act (actual value).

Bandwidth Sets the bandwidth of all of the oscilloscope channels in use. If the Set value is not accepted by the
oscilloscope, it will snap to an acceptable value and be displayed in Act (actual value).

VisiQ Data source P To connect with an oscilloscope:

e Oscilloscope 1. In Data source > Oscilloscope, select Use oscilloscope.

Receiver O Usewavefom e Select the Oscilloscope IP address from the dropdown, or enter the IP address. Refresh the
e 7 list of available devices if required. If you are using another OMA software product with the
Channel oscilloscope, please close it down.

setup

- ) @ vse oxitoscape 2. VISIQ will display details of the oscilloscope.

properties Oscilloscope IP address

’—‘ R 3. Connect the oscilloscope.
Modify D5P

™ pipeline Instrument details 4. If connecting with the oscilloscope for the first time or after a reboot of the oscilloscope, click
Run D vanitacurr Initialize oscilloscope to configure it to a state compatible with VISIQ.

~ fests Part no.

Sefoms 5. VISIQ will display Record length.

= - Wersion no
Visualize

. Connect 6. Enter oscilloscope settings: Sampling rate and Bandwidth.

s Measurement 4 J— Repeat these steps to connect with each oscilloscope of your test setup as required.

p Toload a waveform file:
Record length

7. In Data source > Oscilloscope: Select Use waveform file.

S Browse and select the file.

Set

Export raw acquisitic

Example files are included in the VISIQ software package in folder:
..\Quantifi Photonics\VisIQ\Examples\Projects.

Act

Bandwidth

Set
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B.2 Connect VISIQ with the coherent receiver

This is required if you have selected an oscilloscope as your data source to acquire live data.

This section describes how to connect a Quantifi Photonics IQRX receiver.

If you're using a different, non-Quantifi Photonics coherent receiver, connect the receiver in the CoRx node of the DSP pipline instead. For details,
refer to Configure the DSP pipeline > Node: CoRx.

Power Output power of the selected laser.

Wavelength Output wavelength of the selected laser.

P To connect with a Quantifi Photonics IQRX receiver:

Receiver setup

1. In Receiver setup > Receiver, select the Receiver IP address from the dropdown, or enter the

Data IP address. Refresh the list of available devices if required.
Belcies | 2. Connect the receiver.
V]
3. VISIQ will display identification details of the receiver.
Channel Connect 2
setup
Instrument |D
Zir?;:elrties 3 P Tocontrol an IQRX laser:
p Modify DSP — 4. Select a Laser channel.
Wi pipeline
e stz Set the Laser state to ON or OFF.
W \é‘las;alwze 4
lasp o 5. Enter the laser output Power and Wavelength.
Measurements | Power Set: Enter a value.
Set Act: Displays the actual value.
Act
Wavelength P To connect with a non-Quantifi Photonics receiver:

Set

« Select the receiver type and settings file in Modify DSP pipeline > CoRx instead. For details,
refer to Node: CoRx.

Act
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B.3 Set channels

Set channel mapping to link the coherent receiver tributaries (XI, XQ, Y1, YQ) to the oscilloscope channels.

P To set channel mapping:

VISIQ Channel setup

1. In Channel setup > Channel mapping: Map the oscilloscope channels with the coherent

E::‘:{e Channel mapping receiver.

P To set the oscilloscope vertical scale:

2. In Channel setup > Oscilloscope vertical scale: Enter the vertical scale by channel, or click

Autoscale.

Modify DSP
(M) pipeline

Visualize
2 data

Measurements
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5.4 Configure signal properties

VISIQ can process single and dual polarization signals.

The pattern and encoding you set up in Signal properties will be copied over to Run tests and vice versa.

Modulation format Modulation format of the received signal.

Baud rate Baud rate of the received signal.

Carrier frequency Frequency of the optical carrier

Number of symbols The total number of symbols to capture during data acquisition. The default value of 5,000 is a good starting

point, adjust it as required. A greater number results in slower processing.

Data pattern mapping Select data pattern mapping option:Independent: The four tributaries are individually modulated with PRBS
or data patterns.
Multiplexed 1Q: The | and Q tributaries of the same polarization are multiplexed and modulated with a single
PRBS or data pattern per polarization.
Multiplexed XY: All four tributaries are multiplexed and modulated with a single PRBS or data pattern.
Encoding Select decoder settings.Binary: The symbol’s | and Q bits are encoded in an incremental order on each axes.
Gray: The binary values are arranged in such a way that only one bit changes between adjacent symbols.

Pattern selection Select the test pattern.
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P To set signal properties:

VISIQ Signal properties

1. Define the properties of the received signal:

Polarization

@ Dual pol

Receiver O Single pol

setup

« Select Polarization: Dual pol, or Single pol and X or Y axis.

Modulation format « Select Modulation format.
Crannel To define a custom format, select custom modulation format. For details, refer to
Custom modulation formats.

Signal
properties

Baud rate e Enter Baud rate.

Modify DSP
« Enter Frequency.

» Run Carrier frequency

e 1035081 ﬂ 2. Set the total number of symbols to capture during data acquisition:

Number af symbals « Enter No. of symbols.

Nezmens 3. When running error detection testing, select test parameters (for details, refer to Run tests):

Dot patterm mapping: o Select Data pattern mapping.

""dependem—V‘ 3 « Select Encoding.

Xi. Xq. Yi. Yq have independent binary

data « In Pattern selection: Select the test pattern by channel.

Encoding

Pattern selection

Xi PRBS3-1 Yi PRBS2-1

Xq PRBS3-1 Yq PRBS3-1
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Custom modulation formats
If required, you can define a custom modulation format:
1. In Modulation format, select custom modulation format.
2. Click Define custom format.
3. Add or edit symbols by specifying | and Q coordinates in the first quadrant (positive values between 0 and 1).

For symmetric modulation formats, VISIQ automatically generates symbols across the remaining quadrants based on the first quadrant.

Define custom modulation format

e VISIQ Signal properties

Data Polarization

source © Dual pol

Receiver o Single pol » Add symbol | coordinate Q coordinate

setup
Modulation format Positive 1.000 1.000 3

= quadrant
L,ha""e' modulation format symbols
setup

Rotated - -
| dinat dinat
Signal Define custom format 2 symbols coordinate Q coordinate

properties 1

en 0 and 1) and

Baud rate

Modify DSP

o Fun Camrier frequency

tests
1924145 IIH.

Visualize
L\ data Number of symbols

Measurements

Reset to default Close
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5.5 Configure the DSP pipeline

5.5.1 Pipeline configuration

You configure your DSP pipeline in VISIQ by adding, moving and/or removing configurable nodes into position as required.
P To manage your pipeline:
1. This is your pipeline.

Click Add nodes and drag and drop nodes into the pipeline.

2
3. Click x to remove nodes from the pipeline.
4. Expand a node to configure it.

5

Click Reset dll training properties to return training properties of all nodes that support training to default values. This applies to the nodes:
CoRx auto calibrate, Equalizer and Nonlinear correction.

« The minimum configuration of the pipeline includes: CoRx, CoRx auto calibrate, Retimer, PolDeMux, Carrier Offset, Phase estimator.
» Some nodes can appear in the pipeline only once; they will then appear grayed out in the Add nodes column in the Ul.

VisiQ Modify DSP pipeline 1 @ Add nodes

Data B
source ol v H Equalizer

) Receiver B
setup H Phase estimator

CoRx auto calibrate 2
& Channel

E Filter
Retimer

Modify DSP [ 3

pipeline PolDeMux H Carrier offset removal

Visualize

A data
! Phase estimator 4 A X

Measurements : 5
Phase estimator type H Nonlinear correction

FEED FORWARD v

i Find Baud rat
Number of symbols i FindBaucrate

Reset all training properties 5
Click or drag nodes from here to add them to the

pipeline
Add nodes 2
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5.5.2 Node: CoRx

M always the first node in the pipeline

cannot be removed

This node compensates coherent receiver imperfections such as skew, frequency response, and IQ phase error.

Relevant receiver settings are stored in a settings file (.crs format). Example settings files are included in the VISIQ software package, locate them in
-\QuantifiPhotonics\Vis|Q\Examples\Configurations.

P To define the CoRx node settings:

1. In CoRx, select the receiver type:
Receiver type

IQRX + IQRX: Quantifi Photonics’ Coherent Optical Receiver IQRX

Settings file « Other: A non-Quantifi Photonics coherent receiver. You will need to manually configure a .crs
12-Mar-20210P-204101as | 5 (0 2 file for your receiver.

2. Select a settings file.

When creating a settings file:

o Limit the size of the arrays to 1,000.

o Limit the number of decimal places so that the maximum line length is less than 10,000 characters.

« When using an example settings file that has been supplied with the VISIQ software package: Edit a copy of the file, leave the original file
unchanged.
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5.5.3 Node: CoRx auto calibrate

This node manages automatic calibration of the coherent receiver. It calculates and compensates for the DC offsets and the gain for the XI/XQ pair
and the YI/YQ pair. It also calculates residual skew between the XI/XQ pair and the YI/YQ pair in the system.

This node is ideal for fine-tuning coherent receiver calibration. If large adjustments are required, please correct these in the CoRx node.

Gradient Defines the convergence rate of the adaptation.

Setting values close to the minimum of 1e-6 will result in longer convergence time over the training
symbols, but better results in presence of noise. Vice versa applies for values close to the maximum value
of 1.

If running a single iteration, set the value to 1.

Skew An estimate of the temporal skew of the channels, measured in seconds. This is an array with a size of 4,
where the index corresponds to the skew of XI/XQ/YI/YQ respectively. This only compensates for the
skew between the XI/XQ pair and the YI/YQ pair.

Gain An estimate of the gain of the channels. This is an array with a size of 4, where the index corresponds to
the gain of the XI/XQ/YI/YQ pair respectively. This only compensates for the skew between the XI/XQ pair
and the YI/YQ pair.

DC offset An estimate of the DC offset of the channels. This is an array with a size of 4, where the index corresponds
to the DC offset of XI/XQ/YI/YQ respectively.
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. P To select the settings for the CoRx auto calibrate node:
i CoRxauto calibrate A X

1. Enter Gradient.
Gradient

0300000 | (] Adjust Skew for each channel as required.

Adjust Gain for each channel as required.

2

3.
0.00005+009 . 2 4. Adjust DC offset for each channel as required.
Ch -1.7797E-012 . 5

Ch3 0.0000E +000

:. Training optimizes the algorithm of the node by iteratively adjusting parameters. The Training counter
Ch4 3.7518E-013 ' counts down by one with each acquisition, from the set value to 0. When the counter reaches O,
training will hold, the node will use the latest values.

C

Skew
h1
2

Enter Training acquisitions. The default value is a good starting point, adjust it as required.

Gain

ey 1.0000E+000 Tick Continuous training for training to continue indefinitely.
€z 9.8125E-001 Click Hold to pause training.

Ch3 SRR Click Reset to reset the training counter, and reverse values as they were before capturing training

Ch4 9.1167E-001 OCQUISItIOﬂS,

DC offset

Ch1 2.0876E-003 n 4
. 5.4471E-004 '

Ch3 . -7.7146E-004 I

cha | 1.7685E-003 I

Training acquisitions

Training counter: 14

O Continuous training

(M) Hold Reset
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5.5.4 Node: Filter

This node works as a digital filter that modifies the frequency components present in the signal.

Filter type The type of filter that will be applied.

GAUSS: Gaussian filter

RRC: Root raised cosine filter
RCOSINE: Raised cosine filter
BRICKWALL: Brickwall filter
SINC: Sinc filter

BESSEL.: Bessel filter
BUTTER: Butterworth filter

Bandwidth Controls the filter's 3dB bandwidth.
Center Sets the central frequency between the upper and the lower cutoffs.
Roll off Controls the steepness of the frequency transfer function.

Available for filter types RRC, RCOSINE, BRICKWALL, and SINC.
Order The order of the filter.

Available for filter types BESSEL and BUTTERWORTH.

P To set the filter properties:
Filter X

1. Select Filter type.

Filter type
l RRC

Enter Bandwitdth.

Bandwidth Enter Center.

2

3

4. Enter Roll off (available for filter types RRC, RCOSINE, BRICKWALL, and SINC).
5

Enter Order (available for Filter type BESSEL and BUTTER).

Roll off

|
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5.5.5 Node: Retimer

M only 1 per pipeline
M insert after Find Baud rate node (if used)

cannot be removed

This node retimes the input to a particular sample per Baud.

Interpolation is used to create traces of samples per Baud higher than the input. The algorithm also calculates the skew between x pol and y pol that
may be present.

Center type The type of algorithm that will be used to find the symbol centers.

SQUARE: Square timing recovery

STDDEV: Queries the time location of the eye diagram with the largest standard deviation.
CROSSPOINT: Queries the crossing points of the eye diagram and calculates the center as the distance
between these crossing points.

EVM: Error Vector Magnitude. The center location is the minimum EVM across the eye diagram.

Upsample type The up-sampling technique that will be used to interpolate the inputs.

LINEAR: Linear interpolation
SINC: A sinc function interpolation

Samples per Baud The number of samples per Baud to retime your signal to.

_ P To set the retimer properties:
Retimer

1. Select Center type.
Center type

SQUARE 2. Select Upsample type.

Upsample type 3. Enter Samples per Baud.

SINC

Samples per Baud
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5.5.6 Node: PolDeMux

This node demultiplexes the two polarizations of the carrier.

Number of taps The number of taps.

This value must be an odd value.
Number of symbols Defines the length of the training sequence by the number of symbols.

Make sure that the value is not higher than the Number of symbols in Signal properties.
Gradient Defines the convergence rate of the adaptation.

Setting values close to the minimum of 1.0e-6 will result in longer convergence time over the training
symbols, but better results in presence of noise, and vice versa for values close to the maximum value of

1.0.
Taps per Baud The number of taps per Baud.

P To set the PolDeMux properties:
PolDeMux X

1. Enter Number of taps.

Number of taps

|

Number of symbols

2. Enter Number of symbols.
3. Enter Gradient.

4. Enter Taps per Baud.

5

Untick Reset each capture to use results from previous acquisitions.

Taps per Baud

O Reset each capture 5
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5.56.7 Node: Equalizer

This node calculates the complex (real and imaginary) Finite Impulse Response (FIR) taps. It attempts to correct the frequency response of the signal
by training over a defined number over symbols. The training goal is to match the ideal reference symbols.

Parameter Description

Number of taps The number of taps in the equalizer kernel.

This value must be an odd value.
Number of symbols Defines the length of the training sequence by the number of symbols.
Gradient Defines the convergence rate of the adaptation.

Setting values close to the minimum of 1.0e-6 will result in longer convergence time over the training
symbols, but better results in presence of noise, and vice versa for values close to the maximum value of
10.

Taps per Baud The number of taps per Baud.
Set this value to the number of samples per Baud of your streams at the input into the node.

. P To set the equalizer properties:
: Equalizer K

1. Enter Number of taps.

Number of taps
Enter Number of symbols.

Enter Gradient.

Number of symbols

Gradient

2
3
4. Enter Taps per Baud.
5

Enter Training acquisitions. The default value is a good starting point, adjust it as required.
0.000100
Training optimizes the algorithm of the node by iteratively adjusting parameters. The Training counter

counts down by one with each acquisition, from the set value to 0. When the counter reaches O,
training will hold, the node will use the latest values.

Taps per Baud

Training acquisitions
Tick Continuous training for training to continue indefinitely.

Click Hold to pause training.

Training counter: 0
O (Ce Eya e (T Click Reset to reset the training counter, and reverse values as they were before capturing training

Reset acquisitions.
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5.5.8 Node: Phase estimator

This node calculates and removes the phase errors over time that may be present in the signal. The phase error occurs as a result of the phase noise
difference between the carrier and the local oscillator laser.

Phase estimator type The type of the algorithm used.

FEED FORWARD: Square timing recovery

VITERBI-VITERBI: Queries the time location of the eye diagram with the largest standard deviation.
IMPROVED VITERBI-VITERBI: Queries the crossing points of the eye diagram and calculates the center
as the distance between these crossing points.

Number of symbols Defines the length of the training sequence by the number of symbols.

P To set the phase estimator properties:
Phase estimator

1. Select Phase estimator type.

Phase estimater type

2. Enter Number of symbols.

l FEED FORWARD

Mumber of symbols |

20.2
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5.5.9 Node: MATLAB
This node enables you to add a MATLAB script to the pipeline.

The node is only enabled if you have a MATLAB license and an installed MATLAB version 2014a or newer. In the MATLAB node, define the location of
the MATLAB file. Example scripts are included in the VISIQ software package, locate them in .. \Quantifi Photonics\VisIQ\Examples\Scripts.

P To select a MATLAB script:

Matlab

1. Browse and select the MATLAB script file.

MATLAB script file

samplem = 2. Click Show MATLAB outputs to display command output.

MATLAB Outputs

Show MATLAB outputs

> Baud rate:
ans =

1.6000e+10

Ul bit per Baud:
ans =
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5.5.10 Node: Nonlinear correction
This node can correct gain imbalances, 1Q offsets as well as non-linear distortion that may present on the signal.
Order The order of the nonlinear polynomial.

Higher-order polynomials can exhibit more complex behaviours or signal correction.

P To set the nonlinear correction properties:
Nonlinear correction ~ X

1. Enter Order.

2. Enter Training acquisitions. The default value is a good starting point, adjust it as required.

|

Training acquisitions

Training optimizes the algorithm of the node by iteratively adjusting parameters. The Training counter
counts down by one with each acquisition, from the set value to 0. When the counter reaches 0,
training will hold, the node will use the latest values.

Training counter: 20

O Continuous training Tick Continuous training for training to continue indefinitely.

Reset Click Hold to pause training.

Click Reset to reset the training counter, and reverse values as they were before capturing training

acquisitions.
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5.5.11 Node: Find Baud rate

M only 1 per pipeline

M insert before Retimer node (if used)

This node detects the Baud rate of the signal and replaces the Baud rate setting in the Stream properties with the discovered Baud rate.

Algorithm type The type of algorithm used.

TIME: Finds the largest cross-correlation between the signal and a simulated clock in the time domain.
This can be computationally expensive and slow. Use this algorithm if you have little to no signal energy at
the symbol rate.

FREQ: Finds the Baud rate clock component in the frequency domain and then fine tunes the clock in the
time domain.

Estimate Approximate Baud rate for the algorithm to use as a starting point.

Tolerance The range of the Baud rate for the algorithm to consider, expressed as a percentage of the estimate
Baud rate.

Resolution The step-size or resolution of the Baud rate for the algorithm.

P To set the node properties:
Find Baud rate

1. Select Algorithm type.

Algorithm type
2. Enter Estimate, Tolerance and Resolution.

|

Tolerance

B -

Resclution

0.0100 EH
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5.56.12 Node: Chromatic dispersion

This node compensates for chromatic dispersion due to fiber propagation.

Chromatic dispersion parameter The chromatic dispersion parameter value of the fiber in use, expressed in the unit of Seconds per meter
squared.
Fiber length Length of the dispersion inducing fiber in the link to compensate for.

P To set the node properties:

Chromatic dispersion A X

1. Enter Chromatic dispersion parameter.

Chromatic dispersion parameter

W 1 2. Enter Fiber length.

Fiber length |

5000.000000 I 2

5.56.13 Node: IQ offset removal

This node corrects |Q offsets that may be present on the signal.

P To set the node properties:

IQ offset removal X
1. Select how to calculate the IQ offset mean: From symbols or From the entire waveform.

Calculate the IQ offset mean:

@ From symbols

O From the entire waveform

5.5.14 Node: Carrier offset removal

This node estimates and compensates the residual frequency offset between the carrier and the local oscillator that may be present in your signal.
The residual carrier must be <+ 10% of the Baud rate to work effectively.

Quantifi Photonics | VISIQ User Manual / Programming Guide | Document version 1.06 32/176



5.6 Run the analysis

When running the analysis, VISIQ acquires data as per your selected settings and provides immediate visual feedback. You can customize the
visualization area and measurement table by selecting plots and measurements to display.

P Torunthe analysis:

1. Click Single to capture a single acquisition and capture the number of symbols as selected. Plots and table values will reflect captured data;
the counter in the measurement table will go up by one.

2. Click Continuous to repeatedly catch a single acquisition. The plots and table values will update as data is captured; the counter in the table
will go up by one with each acquisition.

3. Click Stop to stop continuous data acquisition.

Receiver
setup

Channel

Modify DSP
pipeline

o Run
tests

Visualize
2 data

0.00

Measurement X Value

Measurements
EVM (%) 5.898 935 5.889

BER estimate 5.944e-009 5,6812-009
. SNR 1.597e+002
Export raw acquisitions BT 2700
Qoffset (%) 4053
Phase error (rad) 0079 .07¢ 0.001
1 phase offset (rad) 2159 = -2.158 0,015
Q1 phase error (deg) 0984 576 0,003

1Q skew [5) 4.612e-013 4.577e-013 ,539e-013 L6124 5

N 1Q skew (U)} 0015 14 ! 0,000

1 Pl single
XY skew (5) 80012013 87582013 8001e-013 & 2 1.136-013
2 & continuous ) XY skew (U 0025 0028 0.025 0.004

PMD (s} 0.000 0.000 0.000 0.000 0.000

Modulation format: 160AM Baud rate: 31.5273 GBaud Frequency: 193.5484 THz No. of symbols: 10000 Signal power: —— dBm
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B.7 Run tests

The Bit Error Rate measurement in Run tests compares the received data pattern to the pre-defined reference pattern configured by the user to
make an accumulative error count. VISIQ's BER test supports various multiplexing and encoding options and common PRBS patterns ranging from
PRBS3 to PRBS31 are available from the selection menu.

The pattern and encoding you set up in Run tests will be copied over to Signal properties and vice versa.

Data pattern mapping Select data pattern mapping option:

Independent: The four tributaries are individually modulated with PRBS or data patterns.

Muiltiplexed 1Q: The | and Q tributaries of the same polarization are multiplexed and modulated with a
single PRBS or data pattern per polarization.

Multiplexed XY: All four tributaries are multiplexed and modulated with a single PRBS or data pattern.

Encoding Select decoder settings.

Binary: The symbol’s | and Q bits are encoded in an incremental order on each axes.
Gray: The binary values are arranged in such a way that only one bit changes between adjacent symbols.

Pattern selection Select the test pattern.

Errors/Bits Bit error rate: Total number of errors over total bits tested
Error count Total number of errors detected

Bit count Total number of bits tested
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VISIQ

Data
source

Receiver
setup

Channel
setup

gnal
properties

7 Medify DSP
™1 pipeline

Run

4

Export raw acquisitions

@ Continuous

Run tests

BER test parameters

Data pattern mapping:

Multiplexed 10 v 1

Binary data is multiplexed between | and
Q

Encoding

Pattern selection

X PRBS3-1

PRBST-1

(> Start test

X BER locking
Errors/Bits:
Error count;

Bit count:

Y BER locking
Errors/Bits:
Error count;

Bit count:

Reset error count

P To select test parameters:
1. In Run tests, select Data pattern mapping.

2. Select Encoding.

3. In Pattern selection: Select the test pattern by channel.

p Torunthe tests:

4. Click Start test. VISIQ will record and display errors with each acquisition.

5. Results will be displayed and refreshed with each acquisition. The BER lock indicator will turn

true if the correlation between the received bit pattern and the reference known pattern

exceeds a threshold level, indicating that there is a high confidence that the correct pattern is

found and matched.

6. Additionally, you can display controls and results in the main visualization area, where they will

remain visible when navigating away from Run tests.

Errors/Bits: 0.000000
Error count
Bit count

7. Click Stop to stop/pause the test.

8. Click Reset error count to reset error count to zero.
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5.8 Visualize data
VISIQ can display a number of plots to visualize your signal.
P> To customize the visualization area:
1. In Visualize data, select the plots to display.
2. Save a plot as an image or data file.
3. Zoom in by clicking into a black area of a plot and moving the cursor left to right. To zoom out, move the cursor right to left.
4. Rotate the Poincaré sphere by clicking and holding it with your mouse and moving it as required.
¢ VISIQa  Visualize data

Constellation diagrams

@ symbols
@ Triectories

() Reference symbols

Eye diagrams

@ tere E [ ! 08 - a0
Modify DSP . * - p = N * *

p
~  pipeline @ aee

Run Eye diagram intensity
- tests — e

Visualize
data Total frequency graphs

Processed
Measurements O <

Q) FRaw

Freg. split into phase and magnitude

O Magritude (pracessed)
() Phase (processed)

O Magritude (raw)

g -y
O o0eler ' aoknr  eoee7
. . L

1
6.0E-08 1.2-07 1.8E-07 24E07 4.0E-07 6.0E07 4.0E-07 6.0e-08 1.2e-07 24E07
(O Phase fraw) L : : : : : : i : : :

Export raw acquisitions
Measurement X Value Mean Min t ¥ Value A

Trace diagrams EVM (%) 5880 968 5889 2172 9237 9. 0.065
SNR 160224002 561e+002 1.424e:-002 & 5 0 0 66034001 65136001 6. 660364001 9.1126.001
SNR (dE) 22046 2 3 046 0 18198 3 18,005 198 0061
Qiactor 5660 3 5.56 0. 10 364 3554 0.025
- 1Q imbalance (dB) 0029 - + o 10 0054 005 o 0001
Pl single
1Q skew (U} 0014 y 0 o 10 0013 04 013 0.000
() @ X 8158¢-013 8 3 2 1.254e-013 10 8.156¢-013 -0 : 2 1254e-013
0.026 ! 0038 0004 10 0026 038 0.004

Equalizer taps Modulation format: 160AM Baud rate: 31.5273 GBaud y: 193.5484 THz No. of symbols: 10000 Signal power: --—- dBm
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5.8.1 Plot details

VISIQ supports the following plots:

Constellations A constellation diagram is a graphical representation X Const
used in digital communications to visualize and analyze
coherently modulated signals, particularly in the context
of quadrature amplitude modulation (QAM) and phase-
shift keying (PSK) modulation schemes.

Y Const

These diagrams are valuable tools for understanding
the signal's characteristics and assessing its
performance in terms of signal quality and error rate.
Each of the two axes represents one of the signal's in-
phase (I) and quadrature (Q) components, which are two
orthogonal dimensions of the signal.

Eye diagrams An eye diagram is constructed in the time domain and X-I Eye
displays multiple overlaid waveform traces of a
received signal over one or more unit intervals (Ul). The
horizontal axis represents time, and the vertical axis
typically represents voltage or signal amplitude.

X-Q Eye

A clean and wide-open eye diagram is indicative of a
robust and reliable communication system.
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Type Details Plots Example

Trace diagrams A trace diagram is a graphical representation of a X-l Trace: recovered
signal or data trace over time. It's a simple plot of signal
9 . . . P pA g X-Q Trace: recovered
amplitude on the y-axis and time on the x-axis.
. . ) . X-I Raw
Time domain trace plots are useful for observing signal
waveforms and identifying characteristics like pulse X-Q Raw

shapes, signal transitions, and timing.

The Raw plots are waveforms as received from the
oscilloscope before DSP, and the Trace plots show the
waveform post DSP.

Frequency diagrams A frequency or spectral diagram provides a visual X Magnitude: recovered ENod
representation of a signal's frequency content as a
P . ¢ 9 v Y Magnitude: recovered

function of frequency.

) ) : X Phase: recovered
It is a valuable tool for understanding signal
characteristics, optimizing communication systems, and Y Phase: recovered
diagnosing issues related to frequency interference and
g ) 9 d Y Spectrum Total: recovered
modulation.

X Magnitude Raw

The raw plots show spectra before DSP, and the non-
raw plots display spectra post DSP. Y Magnitude Raw

X Phase Raw
Y Phase Raw

Spectrum Total: raw
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Type Details Plots Example

Polarization diagrams  The Polarization diagram or Poincaré sphere is a three- ~ Poincaré sphare
dimensional plot that serves as a geometric
representation of the polarization state of light. It
represents all possible polarization states of light on its
surface.

Linear polarization states are mapped to points on the
equator of the sphere, while circular polarization states
are mapped to points at the north and south poles.
Elliptical polarization states occupy positions between
the equator and the poles. For dual polarization signal,
there will be two points on the surface of the Poincaré
sphere, placed opposite to each other as the two
polarizations are orthogonal.

Equalizer taps Equalizer taps are the individual filter coefficients or X Equalizer Real Taps |, xea
del | ts that djusted t dify th

e oye ements that are a |u§§ o modify the Y Equalizer Real Taps | e

amplitude and phase of specific frequency components o

in a signal, with the goal of compensating for distortion X Equalizer Imaginary Taps | 1oe

and interference in communication systems.

- 0.008460

Y Equalizer Imaginary Taps

| 4.89E3

The plots display the amplitude response of the
equalizer as a function of tap index. It shows how the | ol

244E-3

equalizer modifies the magnitude of the signal at  2ases
various frequencies. Peaks and troughs in the plot 40853
indicate the equalizer's boosting and attenuation

characteristics at specific frequencies.
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Type Details Plots Example

PolDeMux taps Polarization demultiplexer tap plots are used to XX PolDeMux Real Taps [ 56
isuali d lyze the ch teristics of t
V|squ|er an : ana yzeA e‘c arac er|§ ics of taps or Y PolDeMux Real Taps | 6.2261
coefficients in a polarization demultiplexer. L4156
XY PolDeMux Real T  207E-
These plots provide insights into how the demultiplexer olrelixeal Taps 2;7);10
separates or routes different polarization states of light. ~ YX PolDeMux Real Taps F12E2
- 0.00E+0
The vertical axis of the plot represents the magnitude XX PolDeMux Imaginary Taps L3282
(Omplitude)'of the tap Coefficiehts which indicotés the VY PolDeMux Imaginary Taps j::z
amount of light energy being directed or routed into 0w os  om  os  os |
specific polarization states or by the demultiplexer. XY PolDeMux Real Taps

YX PolDeMux Real Taps
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B.9 Select measurements

VISIQ can perform a comprehensive range of measurements and display selected values in the measurement table in the Ul. The table values will
update with each data acquisition.

P To customize the measurement table:

1. In Measurements: Select the measurements to display in the table.

o bk~ w0 N

visiQ

Signal properties
Pipeline

Visualization

[

Export raw acquisitions

) Continuous

Reset the table.

Measurements 1

© Mo
QO =
@ s
@ SNR (dB)
@ Qfactor

QO Qfactor idt)

Magnitude

O Magritude arror (%)
@ 1Q imbalance (B}
O 1Q imbalance (%)

O Rmavie o

O 1Qmagnitude offset (%) EVM (%)
QO 1offsetm SR

O e SNR (dE)
Qfactor

1Q imbalance (dB}
1Q skew (U1}

XY skew (5]

XY skew (Ul

Modulation format: 16QAM

&

X Value

5999
1.544e+002
21886
5557
0029
o014
1.002e-012

0,032

Symbol rate: 31.5273 GBaud

Count columns list the number of data acquisitions that are reflected in the table.
Columns X Value and Y Value display actual measurements as per the latest acquisition.

Values in columns Mean, Min, Max and Stddev reflect values across acquisitions.

Y Value

0.103 9263
1.424e+002 5 2 4.964e+000 6.475e+001
0.146 18112

0.091

0.000

0.000

014

0.003

Frequency: 193.5484 THz  No.of symbols: 10000 Signal power: - dBm
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Mean

9324

6391e-+001

9378
6.475e+001
18112
3599

0.057

0.013

0.047

6.502e-001
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5.9.1 Measurement details

VISIQ can perform the following measurements:

_

Noise EVM (%) The magnitude of the error vector - the difference between the o
signal vector and the ideal reference vector.

rms - root mean square we-

rmelsignal — reference| &
max |reference|

EVM (%) = 100 x

EVM, single sample point

BER estimate An estimation of the bit error rate calculated from the Q factor.
Time efficient alternative comparing to an actual bit counting.

BER 11
ot =—=
& Togil B‘f‘fﬂ(

Qf?r:fﬂf)

L = The maximum number of levels in the signal.

erfc = The complimentary error function - applies the
assumption of the Gaussian distribution of constellation points.

SNR Signal-to-Noise Ratio expressed as a ratio.

Signal Power

INR =
Noize Power

SNR (dB) Signal to noise ratio expressed as in decibels.

Q factor An alternate representation of the Signal-to-Noise Ratio - Q
factor - in percentage.
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_

Magnitude

Q factor (dB)

Magnitude error

|Q imbalance (dB)

|Q imbalance (%)

Q factoray, = 2 Ifg"" : . : ——
v I2-1 (EVM9:/100)2 1Dgzgh|r3_par_a_].-mbﬂ.

L = The maximum number of levels in the signal.
An alternate representation of the Signal-to-Noise Ratio - Q
factor - in dB.

@ factorag, = 20log1o(Q factor)

The difference in amplitude between the reference symbol and
the signal vector.

Magnitude Errorgus
Magnitude Error=|5|—|R|

\JlTlﬁr(Ma gnitude Errori+.+Magnitude Ew‘mﬁr)

The ratio of the in-phase component vs. the quadrature
component of the constellation points in dB.

The ratio of the in-phase component vs. the quadrature
component of the constellation points in percentage.
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_

Phase

IQ magnitude
offset (dB)

|Q magnitude
offset (%)

| offset (%)

Q offset (%)

Phase error (rad)

The center of the constellation with reference to the ideal center
point in decibels.

The center of the constellation with reference to the ideal center
point in percentage.

The center of the In- phase component of the constellation with
reference to the ideal center point in percentage.

The phase difference between the signal vector and the ideal
reference vector.

Phasze Error=|5|—|R|

Phase Errorgys =

\Jlid'Pha ze Errorf +..+Phaze Errory~)
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_

|Q phase offset
(rad)

|Q phase error
(deg)

Time IQ skew (s)

The phase of the vector from the center of the constellation with
reference to the ideal center point in radians.

The measurement of the angle between the in-phase and
quadrature components of the signal.

Every deviation from 90° between the in-phase and the
quadrature is an IQ Phase Imbalance. Quad Error is the average
measurement within the constellation points.

LA— 2B+ £0—£D
4

I3 Phase I'malance =

The time difference between the in-phase and quadrature eye
centers in seconds.

Skewg(s) = t7(5) — tg(s)
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_

1Q skew (Ul) Time difference between the in-phase and quadrature eye
centersin Ul.

XY skew (s) The temporal skew between the X and Y polarization symbols.

XY skew (Ul) The temporal skew between the X and Y polarization symbols,

measured in the percentage of the unit interval of the symbol.

PMD (s) The polarization mode dispersion, shared between X Pol and Y
Pol results.
Frequency Frequency offset The frequency offset of the carrier.
(Hz)
Line width (Hz) The linewidth estimation of the carrier and local oscillator.
Baudrate (Hz) Baud rate of the received signal.
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5.10 Load and save data
VISIQ offers several options to load and save data.
P To load previously saved data:
« Load an existing project file in the start-up screen.

« Load a waveform file in Data source.

Data ;
I Oscilloscope
S P

. @ Use waveform file
Receiver

sampledataset.csv

Waveform files include raw signal data only. Project files include both, raw signal data and settings that were selected when saving the file.

P To export currently cached raw data:

1. Click Current data to save the data in a .csv file. File names include the date and time of saving.
P To export a series of acquisitions:

2. Click Multiple in series.

3. Enter the number of acquisitions to export and confirm.

When running the analysis by clicking Single and/or Continuous, VISIQ will save a .csv file per acquisition as per the set number of acquisitions.

Files are provided in a .zip file.

Export raw acquisitions Export raw acquisitions Export raw acquisitions

@ Continuous
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P To create a new project file:
« Select New project in the start-up screen.

« Click the VISIQ logo and select New.
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5.11 System menu functions

To access further options and relevant system information, click the VISIQ logo. You can:
« Load and save data.
¢ Open the message log.

e Open the About VISIQ window.

5.11.1 Load and save data

1. Create a new project file.
Load a project file or configuration file.
Save a project file or configuration file.

Save a pipeline file.

o bk~ w0 N

Load a pipeline file.

Export...

Import..

Message log...

About VisIQ
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5.11.2 Message log
1. The message log contains a record of your activity in VISIQ, including remote control commands.

2. You can save the message log as a txt file.

VISIQ Message Log

®

Executing the single sweep analysis. 11:21:27

Save As..

Export...

Import... Executing the single sweep analysis (using cached data). 11:21:13

Executing the single sweep analysis (using cached data). 11:21:06
Message log...

Executing the single sweep analysis (using cached data). 11:21:01
About VisIQ

Executing the single sweep analysis (using cached data). 11:20:49

Setting the pipeline property 'IQOffsetRemovalRemoveSymboliass’ to True. 11:20:49
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5.11.3 VISIQ information in About window
The About window contains information about your VISIQ version, license expiry date and other relevant information.

About VISIQ

e VISIQ

Version 0.1.31.0 VSADSP version: 0.1.31.0 License type: Trial
© 2023 Quantifi Photonics Limited. OMA Messenger version: 0.1.31.0 License expiry date: 12 September 2023
All nghts reserved.

Legal information System requirements

Terms of use

PLEASE CAREFULLY READ THE FOLLOWING END USER LICENSE AGREEMENT TERMS AND CONDITIONS ("EULA")
BEFORE DOWNLOADING, INSTALLING OR USING THE QUANTIFI PHOTONICS SOFTWARE ("SOFTWARE"). BY
DOWNLOADING, INSTALLING AND/OR USING THE SOFTWARE, YOU ARE AGREEING TO BE BOUND BY THE TERMS OF
THIS EULA. IF YOU DO NOT AGREE WITH THIS EULA, PROMPTLY RETURN AND DO NCT USE THE SOFTWARE.

Export..

Import...

LICENCE

Subject to the restrictions set forth below, effective upon your acceptance of this EULA, Quantifi Photonics Limited or
any successor entity ("Quantifi Photonics”) grants you a non-exclusive, limited, non-sub-licensable, non-transferable
licence to use the Software in object code format for your own internal business purposes and in accordance with
Quantifi Photonics' applicable instructions and specifications ("Documentation”} and this EULA. All rights not expressly

Mes=age log...

About VisIQ

QUANTIFI
PHOTONICS
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6 Working with SCPI commands

6.1 SCPI overview
VISIQ supports test automation via SCPI remote control.

Remote communication with the SCPI service is achieved through the Standard Commands for Programmable Instruments (SCPI). Support for VISA
|/O APl over TCP/IP is provided by the VXI-11 compliant VISIQSCPI service. With VISA communication drivers installed on the client, the implementation
of VISA programming within environments such as MATLAB becomes available.

For an overview, refer to Programming conventions and Status and event registers.

For details on available SCPl commands, refer to:

e SCPI commands summary

o SCPI commands descriptions

For programming examples, refer to SCPI programming examples and to example files in the folder ..\Quantifi Photonics\VisIQ\Examples.

For an overview of programming applications, refer to Programming applications.

6.1.1 Programming conventions

This section details the programming and measurement conventions to follow while executing the commands for the VISIQSCPI service.

Default Unit Alternative Units

Record length Pts

Sampling rate GS/s

Bandwidth GHz

Power DBM

Wavelength M NM, PM

Scale mV/Div

Baudrate BAUD KBAUD, MBAUD, GBAUD
Frequency HZ THZ, GHZ, MHZ, KHZ
Skew s

DC offset V MV, KV
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<wsp> Specifies whitespace character (0lig - 0945, 0Byg - 204g).
<value> Is numerical data, an integer, a decimal, exponential (10e-9 or 5.8e6) or string.
[VALUEL | VALUEZ] A parameter choice. The ‘| separates the unique parameters available, only one of the choices can be used. In

the example, either the input parameter [VALUEL1] or [VALUE2] can be used, but not both. Some commands
may have more than two choices available. This parameter can be omitted where the command has a default
defined in the command description.

6.1.2 Status and event registers

6.1.2.1 Standard Event Status Register
The Standard Event Status Register (SESR) is modified by the Quantifi Photonics product with the results of the command operations.

(MSB), 6 Not used
Is set when a Command Error event has been detected
Is set when a command Execution Error has been detected

Is set when there a Query Error event has been detected
Not used

-
5
4
S Is set when a Device Dependent Error event has been detected
2
1
0 (LSB) Is set when an Operation Complete event has been generated

6.1.2.2 Standard Event Status Enable Register (Mask)

The Standard Event Status Enable Register (SESR Mask) is used to build the Event Status Bit (ESB) within the Status Byte Register (STB). To ignore any
of the events detected and set in the SESR, set the corresponding bit within the SESR Mask to 0. The STB can then be queried and the value of the ESB
can be used to determine service request requirements based on the SESR Mask applied.

NOTE
The 0 (LSB) value within the SESR Mask is O.

6.1.2.3 Status Byte Register

The Status Byte Register (STB) is built from all other status registers and masks. This register can be used in queries to determine if an event has been
detected and where that event has been detected.
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7 (MSB) Not used

6 The Master Summary Status (MSS) bit is set from the STB and SRE Mask
5 The Event Status Bit (ESB) is set from the SESR and the SESR Mask

4 Message Available (MAV) is set when there is data in the output queue
3,2,1,0(LSB) Not used

6.1.2.4 Service Request Enable Register (Mask)

The Standard Request Enable Register (SRE Mask) is used to build the Master Summary Status Bit (MSS) within the Status Byte Register (STB). To
ignore any of the events detected and set in the STB register itself, set the corresponding bit within the SRE Mask to O. The STB can then be queried
and the value of the MSS can be used to determine the type of service request required based on the SRE Mask applied.

7 (MSB) Not used

6 The Master Summary Status (MSS) bit is set from the STB and SRE Mask
8 The Event Status Bit (ESB) is set from the SESR and the SESR Mask

4 Message Available (MAV) is set when there is data in the output queue
3,2,1,0(LSB) Not used
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6.1.2.5 Status and event registers diagram

Service request
enable register
(*SRE/?)
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Standard event
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Standard event
status register
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Command error
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empty
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6.2 SCPI commands summary

Find summaries of SCPI commands in the following sections. For your reference, we have included relevant parts of the VISIQ user interface.

6.2.1 Common commands

Click >>in the summary table below to navigate to the detailed command description, or refer to command descriptions in Common commands.

*IDN? Query the software identification >>

*OPT Query the application >>

*ESR? Query the Standard Event Status Register >>

*ESE? Query the Standard Event Status Enable Register (Mask) >>
*ESE Set the Standard Event Status Enable Register >>
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6.2.2 System menu functions

6.2.2.1 Commands

Click >>in the summary table below to navigate to the detailed command description, or refer to command descriptions in System menu functions.

:APP
:STATe? Query the state of the VISIQ application >>
:CONNect Connect to the VISIQ application >>
:DISConnect Disconnect from the VISIQ application >>
(EXIT Exit VISIQ with or without saving the project >>
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6.2.3 Select the data source

Connect VISIQ with an oscilloscope of your test setup to analyze live data, or load a previously acquired waveform file.

Example waveform files are included in the VISIQ software package in folder ..\Quantifi Photonics\VisIQ\Examples\Projects.

6.2.3.1 Commands

Click >>in the summary table below to navigate to the detailed command description, or refer to command descriptions in Select the data source.

Command Description

:PROJect
:SOURce
:DATA
:TYPE?
:TYPE
: SCOPe?
:SCOPe
:STATe?
:CONNect
:DISConnect
:INITialize
:IDN?

:RECord LENGth?
:SAMPling RATE?
:SAMPling RATE
:BANDwidth?
:BANDwidth

Query the selected data source >>
Select the data source: An oscilloscope of your test setup or a previously acquired waveform file >>

Query available scopes on the network >>

Query oscilloscope connection state >>
Connect with the selected oscilloscope >>
Disconnect from an oscilloscope >>
Initialize the connected oscilloscope >>
Query the connected oscilloscope ID >>
Query the oscilloscope record length >>
Query the oscilloscope sampling rate >>
Set the oscilloscope sampling rate >>
Query the oscilloscope bandwidth >>

Set the oscilloscope bandwidth >>
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6.2.3.2 Ul reference

VISIQ Data source P To select the data source:
Data 1. Connect with an oscilloscope, or
| Rt QO vsevavcomiic (6 2. Load a waveform file.
setup
, (@) Use osciloscope X . .
9 Cootosape P e Record length The number of data points to be captured by the oscilloscope for a single
v § acquisition.
p Modiy DsP . . . .
) pipeline Instument detail Sampling rate The sampling rate of the oscilloscope. If the Set value is not accepted by the
ae B i oscilloscope, it will snap to an acceptable value and be displayed in Act (actual
Serial no: VO | Ue)'
Visualize Version no:
* & S Bandwidth Sets the bandwidth of all of the oscilloscope channels in use. If the Set value is

not accepted by the oscilloscope, it will snap to an acceptable value and be
displayed in Act (actual value).

Measurements

Record length

Sampling rate

Set

Export raw acquisitions

Act

Bandwidth

Set

Act
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6.2.4 Connect VISIQ with the coherent receiver

This is required if you have selected an oscilloscope as your data source to acquire live data.

This section describes how to connect a Quantifi Photonics IQRX receiver.

If you're using a different, non-Quantifi Photonics coherent receiver, connect the receiver in the CoRx node of the DSP pipline instead. For details,
refer to Configure the DSP pipeline > Node: CoRx.

6.2.41 Commands

Click >>in the summary table below to navigate to the detailed command description, or refer to command descriptions in Connect VISIQ with the

coherent receiver.

Index <m>: The channel index of the coherent receiver, this is an integer <1 to 4> depending on the model.

:PROJect
:SOURce
:RECeiver Select a coherent receiver >>
:FIND? Query the selected data source >>
:STATe? Query receiver connection state >>
:CONNect Connect with a coherent receiver >>
:DISConnect Disconnect the coherent receiver >>
:IDN? Query the connected coherent receiver ID >>
:CHANnel<n>
:STATe? Query the laser state >>
:STATe Set laser state to ON or OFF >>
:POWer? Query the laser power >>
:POWer Set laser power >>
:WAVElength? Query the laser wavelength >>
:WAVElength Set laser wavelength >>
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6.2.4.2 Ul reference

VISIQ  Receiver setup P To connect with a Quantifi Photonics IQRX receiver:

1. Identify the IQRX.
ey the

Receiver [P address 2. Control an IQRX laser.

o
ey ’—V‘ W

i Connect L Parameter Description

Instrument ID
Power Output power of the selected laser.

properties

Wavelength Output wavelength of the selected laser.

Madify DSP
pipeline

Laser channel 2

Laser state

Measurements

Wavelength

Set

Act
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6.2.5 Set channels

Set channel mapping to link the coherent receiver tributaries (XI, XQ, YI, YQ) to the oscilloscope channels.

6.2.5.1 Commands

Click >>in the summary table below to navigate to the detailed command description, or refer to command descriptions in Set channels.

Index <p>: The channel index of the oscilloscope, this is an integer <1 to 4> depending on the model.

Command Description

:PROJect
:SOURce
:DATA
:CHANnel<n>

:MAPPing? Query channel mapping of the oscilloscope >>

:MAPPing Set channel mapping of the oscilloscope >>

:SCALe? Query the vertical scaling of the oscilloscope channels >>
:SCALe Set vertical scaling of oscilloscope channels >>

6.2.5.2 Ul reference

VISIQ Channel setup > To set channels:

‘I. .
pan p—— Set channel mapping.

2. Set the oscilloscope vertical scale.

(o) Receiver
(=) setup

£ Modify DSP
) pipeline

Visualize
A data

Measurements
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6.2.6 Configure signal properties

VISIQ can process single and dual polarization signals.
For details on setting test parameters and relevant SCPI commands, refer to Run tests.

6.2.6.1 Commands

Click >>in the summary table below to navigate to the detailed command description, or refer to command descriptions in Configure signal
properties.

Command Description

:PROJect
:SOURce
:DATA
:SIGNal

:POLarization? Query the selected polarization type of the signal >>

:POLarization Set the polarization type of the signal >>
:AXIS? Query the polarization axis for single polarization >>
:AXIS Set the polarization axis for single polarization >>

:MODUlation? Query the modulation format >>

:MODUlation Set the modulation format >>
:INFO? Query supported modulation formats >>

:BAUDrate? Query the Baud rate of the signal >>

:BAUDrate Set the Baud rate of the signal >>

:FREQuency? Query the carrier frequency >>

:FREQuency Set the carrier frequency >>

:SYMbolsNumber? Query the number of symbols >>

:SYMbolsNumber Set the number of symbols >>

:POWer? Query signal power >>
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6.2.6.2 Ul reference

S VISIQ  Signal properties P To configure signal properties:

osta 5’“ 1. Define the properties of the received signal.
e ol

kg |O e 2. Set the total number of symbols to capture during data acquisition.

Modulation format

T 3. When running error detection testing, select test parameters. For details, refer to Run tests.

A Signal De at

NS properties ..
b Parameter Description

£ Modity DSP eud e

e Modulation format Modulation format of the received signal.

e Run Carrier frequency

= e T - Baud rate Baud rate of the received signal.

don™ [ Namberofymbot Carrier frequency Frequency of the optical carrier
- Number of symbols The total number of symbols to capture during data acquisition. The default
value of 5,000 is a good starting point, adjust it as required. A greater number

Data pattern mapping:

results in slower processing.
Independent v 3

Data pattern mapping Select data pattern mapping option:Independent: The four tributaries are
individually modulated with PRBS or data patterns.

S Multiplexed 1Q: The | and Q tributaries of the same polarization are

multiplexed and modulated with a single PRBS or data pattern per polarization.

i Multiplexed XY: All four tributaries are multiplexed and modulated with a

Xi. Xq. Yi. Yq have independent binary
data

Xi PRBS3-1 Yi PRBS3-1

single PRBS or data pattern.

Xq PRBS3-1 Yq PRBS3-1

Encoding Select decoder settings.Binary: The symbol’s | and Q bits are encoded in an
incremental order on each axes.
Gray: The binary values are arranged in such a way that only one bit changes
between adjacent symbols.

Pattern selection Select the test pattern.
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6.2.7 Configure the DSP pipeline

Configure your DSP pipeline and its nodes as required:
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Pipeline configuration

Node: CoRx

Node: CoRx auto calibrate

Node: Filter
Node: Retimer

Node: PolDeMux

Node: Equalizer

Node: Phase estimator

Node: MATLAB

Node: Nonlinear correction

Node: Chromatic dispersion

Node: |Q offset removal
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6.2.7.1 Pipeline configuration

You configure your DSP pipeline in VISIQ by adding, moving and/or removing configurable nodes into position as required.

« The minimum configuration of the pipeline includes: CoRx, CoRx auto calibrate, Retimer, PolIDeMux, Carrier Offset, Phase estimator.
« Some nodes can appear in the pipeline only once; they will then appear grayed out in the Add nodes column in the Ul.

Commands

Click >>in the summary table below to navigate to the detailed command description, or refer to command descriptions in Pipeline configuration.

Index <n>: The position of the node in the pipeline, this is an integer <0 to 15>.

:PROJect
:PIPEline

:CONFiguration
:ADD Add a node to the DSP pipeline in a specific location >>
:MOVE Move a node to a different location in the DSP pipeline >>
:REMOve Remove a node from the DSP pipeline >>

:TRAiNing
:ReSeT Return training properties of all nodes in the DSP pipeline that support training to default values >>

:NODEs ? Query the configuration of the DSP pipeline >>
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Ul reference

s ViSIQ Modify DSP pipeline Q@ Add nodes } To conﬂgure the pipeline:

1. Add, move and/or remove nodes.

i Phase estimator

2. Configure node settings.

i CoRxautocalibrate

I Retimer

3. You can reset training properties for relevant nodes: CoRx auto calibrate, Equalizer and
M'Bd”yw H PolDeMux H Carrier offset removal H H
s 1= ! et el Nonlinear correction.

i Carrier offset removal

Phase estimator
i Nonlinear correction
Phase estimator type
FEED FORWARD Find Baud rate

Number of symbols

i Chromatic dispersion

i IQoffset removal

Bl single
Reset all training properties
‘Add nodes

odes from here to add them to the

Quantifi Photonics | VISIQ User Manual / Programming Guide | Document version 1.06 67/176



6.2.7.2 Node: CoRx

M always the first node in the pipeline

cannot be removed

This node compensates coherent receiver imperfections such as skew, frequency response, and IQ phase error.
Relevant receiver settings are stored in a settings file (.crs format). Example settings files are included in the VISIQ software package, locate them in

-\QuantifiPhotonics\VisIQ\Examples\Configurations.

When creating a settings file:

o Limit the size of the arrays to 1,000.

o Limit the number of decimal places so that the maximum line length is less than 10,000 characters.

« When using an example settings file that has been supplied with the VISIQ software package: Edit a copy of the file, leave the original file
unchanged.

Commands

Click >>in the summary table below to navigate to the detailed command description, or refer to command descriptions in Node: CoRx.

Index <n>: The position of the node in the pipeline, this is an integer <0 to 15>

:PROJect
:PIPEline
:NODEs
:CoRx<n>

:RECeiver? Query the receiver type >>
:RECeiver Set the receiver type >>
:SETTings? Query the location of the .crs settings file to be used with the receiver >>
:SETTings Define the location of the .crs settings file to be used with the receiver >>
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Ul reference

P To define the CoRx node settings:
1. Select the receiver type.

Receiver type
IQRX 2. Connect with a settings file.

Settings file

12-Mar-2021QP-204101.cs | (5 2
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6.2.7.3 Node: CoRx auto calibrate

This node manages automatic calibration of the coherent receiver. It calculates and compensates for the DC offsets and the gain for the XI/XQ pair

and the YI/YQ pair. It also calculates residual skew between the XI/XQ pair and the YI/YQ pair in the system.

This node is ideal for fine-tuning coherent receiver calibration. If large adjustments are required, please correct these in the CoRx node.

Commands

Click >>in the summary table below to navigate to the detailed command description, or refer to command descriptions in Node: CoRx auto calibrate.

Index <n>: The position of the node in the pipeline, this is an integer <0 to 16>

:PROJect
:PIPEline
:NODEs
:coRXCalibrate<n>

:GRADient?

:GRADient

:SKEW?

:SKEW

:GAIN?

:GAIN

:DCOFfset?

:DCOFfset

:TRAiNing
:ACQuisitions?
:ACQuisitions
:CONTinuous?
:CONTinuous
:HOLD?
:HOLD
:COUNt?

Query gradient >>
Set the gradient >>
Query skew >>

Set skew >>

Query gain >>

Set gain >>

Query DC offset >>
Set DC offset >>

Query the number of training acquisitions >>

Set the number of training acquisitions >>

Query the status of continuous training acquisitions >>
Turn continuous training acquisitions ON or OFF >>
Query training acquisitions hold >>

Hold training acquisitions >>

Query training acquisition count >>
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Command Description

:COUNt

:ReSeT Reset training acquisitions count >>

Ul reference

. P To select the settings for the CoRx auto calibrate node:
H CoRx auto calibrate A X

1. Enter Gradient.

Gradient
AT 1 2. Adjust Skew, Gain and DC offset for each channel as required.

0.0000E+000 .
-1.7797E-012 .
0.0000E+000 .
3.7518E-013 .

1.0000E +000

3. (optional) Configure the training setup.

2

9.8129E-001
9.1048E-001

Ch4 9.1167E-001

DC offset

Ch1 . 2.0876E-003 '
Ch2 . 5.4471E-004 '

. -7.7146E-004 '
Ch4 . 1.7685E-003

Training acquisitions

Training counter: 14

O Continuous training

ﬁ Haold Resat
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6.2.7.4 Node: Filter

This node works as a digital filter that modifies the frequency components present in the signal.

Commands

Click >>in the summary table below to navigate to the detailed command description, or refer to command descriptions in Node: Filter.

Index <n>: The position of the node in the pipeline, this is an integer <0 to 15>.

:PROJect
:PIPEline
:NODEs
:FILTer<n>

:TYPE? Query filter type >>
:TYPE Set filter type >>
:BANDwidth? Query bandwidth >>
:BANDwidth Set bandwidth >>
:CENTer? Query center >>
:CENTer Set center >>
:ROLLOff? Query roll off >>
:ROLLOff Set roll off >>
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Ul reference

P To set thefilter:

i Filter A X
1. Set Filter type.
Filter type
RRC 2. Set filter properties.
Bandwidth Controls the filter's 3dB bandwidth.
Center 2 Center Sets the central frequency between the upper and the lower cutoffs.

0.0000 H Roll off Controls the steepness of the frequency transfer function.

Roll off Available for filter types RRC, RCOSINE, BRICKWALL, and SINC.
' Order The order of the filter.
Available for filter types BESSEL and BUTTERWORTH.
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6.2.7.5 Node: Retimer

M only 1 per pipeline
M insert after Find Baud rate node (if used)

cannot be removed

This node retimes the input to a particular sample per Baud.

Interpolation is used to create traces of samples per Baud higher than the input. The algorithm also calculates the skew between x pol and y pol that
may be present.

Commands

Click >>in the summary table below to navigate to the detailed command description, or refer to command descriptions in Node: Retimer.

Index <n>: The position of the node in the pipeline, this is an integer <0 to 15>

:PROJect
:PIPEline
:NODEs
:RETiMer<n>

:CENTer? Query center type >>
:CENTer Set center type >>
:UPSaMple? Query upsample type >>
:UPSaMple Set upsample type >>
:SAMPles? Query samples per Baud >>
:SAMPles Set samples per Baud >>

Quantifi Photonics | VISIQ User Manual / Programming Guide | Document version 1.06 741176



Ul reference

Retimer

Center type

SQUARE

Upsample type

SINC

Samples per Baud

P To set the retimer properties:

1. Select Center type.

2. Select Upsample type.

3. Enter Samples per Baud.

Center type

Upsample type

Samples per Baud

The type of algorithm that will be used to find the symbol centers.

SQUARE: Square timing recovery

STDDEV: Queries the time location of the eye diagram with the largest
standard deviation.

CROSSPOINT: Queries the crossing points of the eye diagram and
calculates the center as the distance between these crossing points.
EVM: Error Vector Magnitude. The center location is the minimum EVM
across the eye diagram.

The up-sampling technique that will be used to interpolate the inputs.

LINEAR: Linear interpolation
SINC: A sinc function interpolation

The number of samples per Baud to retime your signal to.
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6.2.7.6 Node: PolDeMux

This node demultiplexes the two polarizations of the carrier.

Commands

Click >>in the summary table below to navigate to the detailed command description, or refer to command descriptions in Node: PolDeMux.

Index <n>: The position of the node in the pipeline, this is an integer <0 to 15>.

:PROJect
:PIPEline
:NODEs
:PolDeMuX<n>

: TAPsNumber? Query the number of taps >>
: TAPsNumber Set the number of taps >>
:SYMbolsNumber? Query the number of symbols >>
:SYMbolsNumber Set the number of symbols >>
:GRADient? Query the gradient >>
:GRADient Set the gradient >>
: TAPsperBaud? Query taps per Baud >>
: TAPsperBaud Set taps per Baud >>
:ReSeT? Query the resetting of each capture status >>
:ReSeT Activate or deactivate resetting of each capture >>
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Ul reference

E PolDeMux

Number of taps
Number of symbols
Gradient

Taps per Baud

O Reset each capture

P To set the PolDeMux properties:

1.

Enter Number of taps.
Enter Number of symbols.
Enter Gradient.

Enter Taps per Baud.

Untick Reset each capture to use results from previous acquisitions.

Number of taps The number of taps.

This value must be an odd value.

Number of symbols Defines the length of the training sequence by the number of symbols.

Make sure that the value is not higher than the Number of symbols in
Signal properties.

Gradient Defines the convergence rate of the adaptation.

Setting values close to the minimum of 1.0e-6 will result in longer
convergence time over the training symbols, but better results in presence
of noise, and vice versa for values close to the maximum value of 1.0.

Taps per Baud The number of taps per Baud.
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6.2.7.7 Node: Equalizer

This node calculates the complex (real and imaginary) Finite Impulse Response (FIR) taps. It attempts to correct the frequency response of the signal
by training over a defined number over symbols. The training goal is to match the ideal reference symbols.

Commands

Click >> in the summary table below to navigate to the detailed command description, or refer to command descriptions in Node: Equalizer.

Index <n>: The position of the node in the pipeline, this is an integer <0 to 15>

:PROJect
:PIPEline
:NODEs
:EQUAlizer<n>

: TAPsNumber? Query the number of taps >>

: TAPsNumber Set the number of taps >>

:SYMbolsNumber? Query the number of symbols >>

:SYMbolsNumber Set the number of symbols >>

:GRADient? Query the gradient >>

:GRADient Set the gradient >>

: TAPsperBaud? Query taps per Baud >>

: TAPsperBaud Set taps per Baud >>

:TRAiNing
:ACQuisitions? Query the number of training acquisitions >>
:ACQuisitions Set the number of training acquisitions >>
:CONTinuous? Query the status of continuous training acquisitions >>
:CONTinuous Turn continuous training acquisitions ON or OFF >>
:HOLD? Query training acquisitions hold >>
: HOLD Hold training acquisitions >>
:COUNt? Query training acquisition count >>
: COUNt

:ReSeT Reset training acquisitions count >>
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Ul reference

. Equalizer AKX

Mumber of taps
Number of symbols

Gradient

0.000100

Taps per Baud

Training acquisitions

Training counter: O

O Continuous training

Reset

P To set the equalizer properties:
1. Set properties: Number of taps, Number of symbols, Gradient, Taps per Baud.

2. (optional) Configure the training setup.

Number of taps The number of taps in the equalizer kernel.
This value must be an odd value.

Number of symbols Defines the length of the training sequence by the number of symbols.
Gradient Defines the convergence rate of the adaptation.
Setting values close to the minimum of 1.0e-6 will result in longer
convergence time over the training symbols, but better results in presence
of noise, and vice versa for values close to the maximum value of 1.0.
Taps per Baud The number of taps per Baud.
Set this value to the number of samples per Baud of your streams at the
input into the node.
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6.2.7.8 Node: Phase estimator

This node calculates and removes the phase errors over time that may be present in the signal. The phase error occurs as a result of the phase noise
difference between the carrier and the local oscillator laser.

Commands

Click >>in the summary table below to navigate to the detailed command description, or refer to command descriptions in Node: Phase estimator.

Index <n>: The position of the node in the pipeline, this is an integer <0 to 15>

:PROJect
:PIPEline
:NODEs
:PHASeestimator<n>

:TYPE? Query the type of algorithm used >>
JTYPE Set the type of algorithm used >>
:SYMbolsNumber? Query the number of symbols >>
:SYMbolsNumber Set the number of symbols >>

Ul reference

P To set the phase estimator properties:
Phase estimator

1. Select Phase estimator type.
Phase estimater type

W 2. Enter Number of symbols.

Mumber of symbols |

20 2 Phase estimator type The type of the algorithm used.

FEED FORWARD: Square timing recovery

VITERBI-VITERBI: Queries the time location of the eye diagram with the
largest standard deviation.

IMPROVED VITERBI-VITERBI: Queries the crossing points of the eye
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diagram and calculates the center as the distance between these crossing
points.

Number of symbols Defines the length of the training sequence by the number of symbols.
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6.2.7.9 Node: MATLAB

This node enables you to add a MATLAB script to the pipeline.

The node is only enabled if you have a MATLAB license and an installed MATLAB version 2014a or newer. In the MATLAB node, define the location of

the MATLAB file. Example scripts are included in the VISIQ software package, locate them in ..\Quantifi Photonics\VislQ\Examples\Scripts.

Commands

Click >>in the summary table below to navigate to the detailed command description, or refer to command descriptions in Node: MATLAB.

Index <n>: The position of the node in the pipeline, this is an integer <0 to 15>

Command Description

:PROJect
:PIPEline
:NODEs
:MATLab<n>
:SETTings Set MATLAB script file path >>

Ul reference

P To configure the MATLAB node:

Matlab

1. Set the MATLAB script file path.

MATLAB script file

2 b
& Display command output.

MATLAB Outputs

Show MATLAB outputs

> Baud rate:
ans =

1.6000e+10

Ul bit per Baud:
ans =
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6.2.7.10 Node: Nonlinear correction

This node can correct gain imbalances, IQ offsets as well as non-linear distortion that may present on the signal.

Commands

Click >>in the summary table below to navigate to the detailed command description, or refer to command descriptions in Node: Nonlinear correction.

Index <n>: The position of the node in the pipeline, this is an integer <0 to 15>.

:PROJect
:PIPEline
:NODEs

:NONlinearCorrection<n>

:ORDeR? Query order >>

:ORDeR Set order >>

:TRAiNing
:ACQuisitions? Query the number of training acquisitions >>
:ACQuisitions Set the number of training acquisitions >>
:CONTinuous? Query the status of continuous training acquisitions >>
:CONTinuous Turn continuous training acquisitions ON or OFF >>
:HOLD? Query training acquisitions hold >>
: HOLD Hold training acquisitions >>
: COUNt

:ReSeT Reset training acquisitions count >>
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Ul reference

Nanlinear correction

Order

Training acquisitions

Training counter: 20
O Continuous training

Reset

P To set the nonlinear correction properties:
1. Enter Order.
2. Enter Training acquisitions. The default value is a good starting point, adjust it as required.

Training optimizes the algorithm of the node by iteratively adjusting parameters. The Training counter
counts down by one with each acquisition, from the set value to 0. When the counter reaches O,
training will hold, the node will use the latest values.

Tick Continuous training for training to continue indefinitely.
Click Hold to pause training.

Click Reset to reset the training counter, and reverse values as they were before capturing training
acquisitions.

Order The order of the nonlinear polynomial.

Higher-order polynomials can exhibit more complex behaviours or signal
correction.
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6.2.7.11 Node: Chromatic dispersion

This node compensates for chromatic dispersion due to fiber propagation.

Commands

Click >>in the summary table below to navigate to the detailed command description, or refer to command descriptions in Node: Chromatic
dispersion.

Index <n>: The position of the node in the pipeline, this is an integer <0 to 15>

:PROJect
:PIPEline
:NODEs

:CHROmaticdispersion<n>

:PARaMeter? Query parameter >>
:PARaMeter Set parameter >>
:FIBerLength? Query fiber length >>
:FIBerLength Set fiber length >>

Ul reference

P To set the node properties:
Chromatic dispersion K

1. Enter Chromatic dispersion parameter.
Chromatic dispersion parameter

W 1 2. Enter Fiber length.

Fiber length |

5000.000000 ﬂ 2 Chromatic dispersion The chromatic dispersion parameter value of the fiber in use, expressed in

parameter the unit of Seconds per meter squared.

Fiber length Length of the dispersion inducing fiber in the link to compensate for.
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6.2.7.12 Node: IQ offset removal

This node corrects IQ offsets that may be present on the signal.

Commands

Click >>in the summary table below to navigate to the detailed command description, or refer to command descriptions in Node: 1Q offset removal.

Index <n>: The position of the node in the pipeline, this is an integer <0 to 15>.

:PROJect
:PIPEline
:NODEs
:IQOFfsetremoval<n>
:CALCulatefrom? Query calculation algorithm >>
:CALCulatefrom Set calculation algorithm >>
Ul reference
. P To set the node properties:
; IQ offset removal X

1. Select how to calculate the IQ offset mean: From symbols or From the entire waveform.

Calculate the |Q offset mean:

@ From symbols

O From the entire waveform
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6.2.8 Run the analysis

When running the analysis, VISIQ acquires data as per your selected settings and provides immediate visual feedback. You can customize the
visualization area and measurement table by selecting plots and measurements to display.

6.2.8.1 Commands

Click >> in the summary table below to navigate to the detailed command description, or refer to command descriptions in Run the analysis.

:PROJect
:ANALysis
:SINGle Run a single data acquisition >>
:CONTinuous Run continuous data acquisition >>
:STOP Stop continuous data acquisition >>

6.2.8.2 Ul reference

P Torunthe analysis:

P| single 1. Click Single to capture a single acquisition, or Continuous to repeatedly catch a single acquisition.

2. Click Stop to stop continuous data acquisition.

) Continuous

(O s
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6.2.9 Run tests

The Bit Error Rate measurement in Run tests compares the received data pattern to the pre-defined reference pattern configured by the user to
make an accumulative error count. VISIQ's BER test supports various multiplexing and encoding options and common PRBS patterns ranging from
PRBSS3 to PRBS31 are available from the selection menu.

Changing the pattern in Run tests, will also change the pattern in Signal properties.

6.2.9.1 Commands

Click >>in the summary table below to navigate to the detailed command description, or refer to command descriptions in Run tests.

:PROJect
:RUNTests
:PATTern
:MAPPing?
:MAPPing
:ENCOding?
:ENCOding
: INFO?
:SELeCt?
:SELeCt
:BERtest
:STATe?
:STATe
:ReSeT
:ERRor
:BITS?
:COUNt?
:BITS
:COUNt?
:CONTrol
:LOCKing?

Query data pattern mapping selection >>

Set data pattern mapping >>

Query data encoding selection >>

Set data encoding >>

Query supported PRBS patterns >>

Query test pattern selection (4/2/1 outputs) >>

Set test pattern selection (4/2/1 sections to select) >>

Query BER test state - Start / Stop >>
Set BER test state - Start / Stop >>
Reset BER error count >>

Query errors/bits (4/2/1 outputs) >>
Query error count (4/2/1 outputs) >>

Query bits count (4/2/1 outputs) >>
Set BER control pop-up state - Show / Hide >>
Query the status of the BER lock indicator >>
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6.2.9.2 Ul reference

VISIQ Run tests P To select test parameters:
Data BER test parameters 1 Select test porometers.
Receiver Data pattern mapping: 2 RUn the tests.
2 setup Multiplexed 1Q v
& Channel Binary data is multiplexed between | and L ) )
Q Data pattern mapping Select data pattern mapping option:
Encoding Independent: The four tributaries are individually modulated with
PRBS or data patterns.
n  Modify DSP . . . . .
™1 pipeline Pattern selection Muiltiplexed 1Q: The | and Q tributaries of the same polarization are
o X PRES3-1 multiplexed and modulated with a single PRBS or data pattern per
o polarization.
Visualize P Multiplexed XY: All four tributaries are multiplexed and modulated

A data

with a single PRBS or data pattern.

Test controls & results

Gl Measurements Encoding Select decoder settings.

Binary: The symbol’s | and Q bits are encoded in an incremental order

X BER locking on each axes.

Errors/Bis: Gray: The binary values are arranged in such a way that only one bit

Error count:

E— changes between adjacent symbols.

_ Pattern selection Select the test pattern.
Y BER locking
Errors/Bits: Errors/Bits Bit error rate: Total number of errors over total bits tested

Export raw acquisitions

Er count:
rereout Error count Total number of errors detected

Current data Bit count:
Bit count Total number of bits tested

Multiple in = 's) Reset error count

@ Continuous
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6.2.10 Select measurements

VISIQ can perform a comprehensive range of measurements and display selected values in the measurement table in the Ul. The table values will
update with each data acquisition.

6.2.10.1 Commands

Click >>in the summary table below to navigate to the detailed command description, or refer to command descriptions in Select measurements.

:PROJect
:MEASurements
: INFO? Query what measurement types are displayed in the measurement table >>
: SHOW? Query what measurement types are displayed in the measurement table and mapping of supported
measurement types >>
: SHOW Set measurements to be displayed in the measurement table >>
:HIDE? Query supported measurement types >>
:HIDE Set measurements not to be displayed in the measurement table >>
:MASK Set bit mask to define measurements to be displayed in the measurement table (0 = OFF, 1= ON) >>
:ReSeT Reset statistical data for all measurements >>
:EXPOrt Export the measurements results as a .csv file in a predefined location >>

6.2.10.2 Ul reference

vISIQ N P Toselect measurements:

P, Measurament X Value Mean Min Max Stddev 1 SeleCt the measu rements
cantrol

EVM (%) 5999 55999 6247 0103 to dlSplCly in the table.
@ EVM (%) SNR 1544e+002 A89e+002 14248002 1.544e-+002 4,9642+000
Signal properties SNR (B} 21886 21727 21886 0.146
O BER dB) 2 LA 2. Reset measurement
Qfactor 5557 5457 5336 5557 0.091
@ s 1Q imbalance {dB) -0029 -0.029 0029 0028 0.000 values.

@ SNR (dB) Q) skew (Ul) 0.014 0014 0014 0014 0.000

Pipeline

XY skew (3) 1.002e-012 1102e-012 1.002e-012 1215e-012 8.727e-014
@ afactor

i XY skew (UI} 0.032 0.035 0032 0.038 0.003

QO afector @8
Modulation format; 160AM | Symbol rate: 315273 GBaud  Frequency: 193.5484 THz  No. of symbols: 10000 Signal power: -— dBm
(L] Measurements

Magnitude

O Magnitude emror (%)

@ Wimbalance (dB)
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6.2.10.3 Measurement details

_
EVM (%

Noise The magnitude of the error vector - the difference between the 3

signal vector and the ideal reference vector.

rms - root mean square \*\E\Vﬁ”\\
rme|signal — reference N
EVM (36) = 100 x 210 ik ! €
max |reference| ©
Qg"&( \9“0\\

EVM, single sample point

BER estimate An estimation of the bit error rate calculated from the Q factor.
Time efficient alternative comparing to an actual bit counting.

BER 171
st =—=
& Togil B'f‘fﬂl:

E'fjr;'m!‘)

L = The maximum number of levels in the signal.

erfc = The complimentary error function - applies the
assumption of the Gaussian distribution of constellation points.

SNR Signal-to-Noise Ratio expressed as a ratio.
oNR — Signal Power
"7 7 Noise Power
SNR (dB) Signal to noise ratio expressed as in decibels.
Q factor An alternate representation of the Signal-to-Noise Ratio - Q

factor - in percentage.

3log, L z
Q@ factoray, = [*—1 (EVM%,100) log,2bits per_symbol
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_

L = The maximum number of levels in the signal.

Q factor (dB) An alternate representation of the Signal-to-Noise Ratio - Q
factor - in dB.

@ factoryag, = 20logyo(@ factor)

Magnitude Magnitude error The difference in amplitude between the reference symbol and PN
(%) the signal vector.
Magnitude Errorgugs ™\, Phase error
Magnitude Error=|5|—|R| e N
= \
'i(v: itude E EtmtM itude Errori) @&Qo S)
JF Magnitude Errorf tmtMagnitude Erroryy) 48 g\g“o\
o
6
> 1
IQ imbalance (dB) The ratio of the in-phase component vs. the quadrature
component of the constellation points in dB.
|Q imbalance (%) The ratio of the in-phase component vs. the quadrature .+ T +
component of the constellation points in percentage. N 0
\\\ /// :
N / |
AN / l
\\ // |
oK 1
7 AN
s N |
// \\ !
// \\ :
7 N |
// \\ |
‘+._ 4{_‘

1Q imbalance for QPSK

|Q magnitude The center of the constellation with reference to the ideal center
offset (dB) point in decibels.

Quantifi Photonics | VISIQ User Manual / Programming Guide | Document version 1.06 92/176



_

Phase

IQ magnitude
offset (%)

| offset (%)

Q offset (%)

Phase error (rad)

The center of the constellation with reference to the ideal center
point in percentage.

The center of the In- phase component of the constellation with
reference to the ideal center point in percentage.

The phase difference between the signal vector and the ideal

reference vector.

Phasze Error=|5|

—I&|

Phase Errorgys =

J%JP?IG ze Errorf +.tPhase Errory®)
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_

IQ phase offset The phase of the vector from the center of the constellation with
(rad) reference to the ideal center pointin radians. , //._'_
! A //
N, |
l AN
| \\@ 7
|
: — |
i /// \\
} //// \\\\
® -1 .

+ +
|Q phase error The measurement of the angle between the in-phase and +8 2 +8
(deg) quadrature components of the signal. L)\/é /

Every deviation from 90° between the in-phase and the / \\ 7 !
quadrature is an IQ Phase Imbalance. Quad Error is the average /// N /
\L 7 /
measurement within the constellation points. ; XN |
/ 7 /
£A—tB+ 26— 2D o N
I Phase I'malance = T L \
5@ ij\/ /
.+ -+
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_

Time 1Q skew (s

IQ skew (UI)

XY skew (s)

XY skew (Ul)

PMD (s)

Frequency Frequency offset
(Hz)

Line width (Hz)

Baudrate (Hz)

The time difference between the in-phase and quadrature eye

In-phase Eye diagram

centers in seconds.

Skewpg(s) = t;(5) — tg(s)

Skew,(S)

Time difference between the in-phase and quadrature eye
centersin Ul.

The temporal skew between the X and Y polarization symbols.

The temporal skew between the X and Y polarization symbols,
measured in the percentage of the unit interval of the symbol.

The polarization mode dispersion, shared between X Pol and Y
Pol results.

The frequency offset of the carrier.

The linewidth estimation of the carrier and local oscillator.

Baud rate of the received signal.
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6.2.11 Load and save data

VISIQ offers several options to load and save data.

6.2.11.1 Commands

Click >>in the summary table below to navigate to the detailed command description, or refer to command descriptions in Load and save data.

:PROJect
:NEW Create a new project file >>
:OPEN Open a project file from a specified file path >>
: SAVE Save the current project in the previously saved file or save as a new file >>
:EXPOrt
:SINGle Export currently cached raw data >>
:STARt Start export of raw data as a series of upcoming acquisitions >>
:STOP Stop export of raw data >>
:PIPEline
:CONFiguration
:EXPOrt Export the configuration of the DSP pipeline >>
:IMPOrt Import the configuration of the DSP pipeline >>
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6.3 SCPI commands descriptions

6.3.1 Common commands

Syntax *IDN?
Description Query the software identification
Parameters N/A
Response A comma-separated array of values
Exgnﬂﬂe *IDN? -> Quantifi Photonics Ltd,VISIQSCPIServer,QPNZLAP045,HW0.00.00SW1.0.0
Syntax *OPT? APPS
Description Query the application
Parameters N/A
Response
Example *OPT? APPS -> VISIQ
Syntax *ESR?
Description Query the Standard Event Status Register
Parameters N/A
Response Unsigned integer 8 bit value for the register <0 to 255>, as a string.
Bit Description Decimal Value
7 (MSB) Not used 0
6 Not used 0
5 Command error 32
4 Command Execution Error 16
3 Device Dependent Error 8
2 Not used 0
1 Not used 0
0 (LSB) Operation Complete 1
Example *ESR? -> 8

*ESR? -> 32
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NOTE

It is recommended to use the *ESR? command query after every command that is sent to the device. The *ESR? query will be able to catch:
« Device dependent Error - the device is reporting an error in operation.
« Execution Error - SCPI was unable to execute the given command.

o Command Error - SCPI was unable to parse the given command, likely due to an incorrect command.

Command *ESE? Summary >>

Syntax *ESE?

Description Query the Standard Event Status Enable Register (Mask)
Parameters N/A

Response Unsigned integer 8 bit value for the register <0 to 255>, as a string.
Example *ESE? -> 254

Syntax *ESE<wsp><value>

Description Set the Standard Event Status Enable Register

Parameters N/A

Response N/A

Example *ESE 254
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6.3.2 System menu functions

Command :APP:STATe? Summary >>

Syntax :APP:STATe? [<wsp>INFO]

Description Query the state of the VISIQ application
Parameters INFO:

Response 0: Unknown

1: Unavailable

2: Available
3: Busy
4: Stopped
Example :APP:STAT? -> UNKNOWN
Syntax :APP:CONNect<wsp><VISIQ>
Description Connect to the VISIQ application
Parameters vIsIQ: Connects to the VISIQ application
Response N/A
Example :APP:CONN VISIQ
Syntax :APP:DISConnect<wsp><VISIQ>
Description Disconnect from the VISIQ application
Parameters vIsIQ: Disconnects from the VISIQ application
Response N/A
Example :APP:DISC VISIQ
Syntax :APP:EXIT<wsp><NO_SAVE|<file path>>
Description Exit VISIQ with or without saving the project
Parameters NO_SAVE: Exit VISIQ without saving the current project
file_path: Save the current project file in this location
Response N/A
Example
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6.3.3 Select the data source

Command : PROJect : SOURce : DATA : TYPE? Summary >>

Syntax :PROJect : SOURce : DATA: TYPE?

Description Query the selected data source

Parameters N/A

Response waveform file or oscilloscope

Example :PROJect : SOURce : DATA: TYPE? ->
WAVEFORM

"C:\Program Files\QuantifiPhotonics\VisIQ\Examples\Datasets\test.csv"

:PROJect :SOURce:DATA:TYPE? ->
SCOPE
10.10.10.150

:PROJect: SOURce :DATA:TYPE Summary >>

Syntox :PROJect:SOURce:DATA:TYPE<wsp><"file path"|"ip address">
Description Select the data source: An oscilloscope of your test setup or a previously acquired waveform file
Parameters "file path": Sets TYPE to WAVEFORM and defines the file path to the waveform file
"ip address": Sets TYPE to SCOPE and identifies the oscilloscope by its IP address
Response N/A
Exqmple :PROJ: SOUR:DATA:TYPE "C:\ProgramFiles\QuantifiPhotonics\VisIQ\Examples\Datasets\test.csv"

:PROJ: SOUR:DATA:TYPE "10.10.10.150"

:PROJect: SOURce :DATA: TYPE : SCOPe? Summary =

S\/nt(:lx :PROJect : SOURce: DATA: TYPE: SCOPe?

Description Query available scopes on the network

Parameters N/A

Response List of available oscilloscopes, including IP addresses and oscilloscope details
Exomple :PROJect : SOURce: DATA: TYPE: SCOPe?
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Command :PROJect: SOURce :DATA: TYPE : SCOPe: STATe? Summgry >>

Syntax :PROJect :SOURce:DATA:TYPE:SCOPe:STATe?
Description Query oscilloscope connection state
Parameters N/A
Response
Example :PROJ: SOUR:DATA:TYPE: SCOP:STAT? -> ON
: PROJect : SOURce : DATA : TYPE : SCOPe : Summary >>
S\/ntox :PROJect : SOURce:DATA: TYPE: SCOPe:CONNect
Description Connect with the selected oscilloscope
Parameters N/A
Response N/A
Example :PROJ: SOUR: DATA: TYPE : SCOP : CONN
:PROJect: SOURce :DATA: TYPE: SCOPe:DISConnect Summary >>
Syntax :PROJect : SOURce : DATA: TYPE: SCOPe: DISConnect
Description Disconnect from an oscilloscope
Parameters N/A
Response N/A
Example :PROJ: SOUR: DATA: TYPE: SCOP:DISC
:PROJect : SOURce : DATA : TYPE : SCOPe : INITialize Summary >>
Syntax :PROJect : SOURce:DATA:TYPE:SCOPe:INITialize
Description Initialize the connected oscilloscope
Parameters N/A
Response N/A
Example :PROJ: SOUR: DATA: TYPE: SCOP: INIT
:PROJect: SOURce :DATA: IDN? Summary >>
Syntax :PROJect : SOURce : DATA: IDN?
Description Query the connected oscilloscope ID
Parameters N/A
Response A comma separated string containing "<IP address>,<manufacturers <part numbers <serial numbers<version
numbers".
Example 10.10.10.150, TEKTRONIX,ABC123,XYZ789,CF:01.0CT FV:01.01.0 Build O1
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Command :PROJect: SOURce:DATA:RECord LENGth? Summary ==

Syntax :PROJect : SOURce : DATA: RECord LENGth?<wsp>[MIN|MAX |DEF |ACT |ALL|UNIT]
Description Query the oscilloscope record length
Parameters MIN: Returns the minimum value in the default unit

MAX: Returns the maximum value in the default unit

DEF: Returns the default value in the default unit

ACT: Returns the currently set value in the default unit

ALL:Returns all the above parameters in a comma-separated string: <MIN>, <MAX>, <DEF>, <ACT>

UNIT:Returns the unit

Response Asingle value, or a comma-separated array of values
Example
:PROJect:SOURce:DATA:SAMPling RATE? Summary >>
Syntax :PROJect : SOURce : DATA: SAMPling RATE?<wsp>[MIN|MAX |DEF |ACT | SET |ALL|UNIT]
Description Query the oscilloscope sampling rate
Parameters MIN: Returns the minimum value in the default unit

MAX: Returns the maximum value in the default unit
DEF: Returns the default value in the default unit

ACT: Returns the currently set value in the default unit
SET: Returns the currently set value in the default unit

ALL: Returns all the above parameters in a comma-separated string: <MIN>, <MAX>, <DEF>, <ACT>, <SET>

UNIT: Returns the unit

Response A single value, or a comma-separated array of values
Example
:PROJect: SOURce:DATA:SAMPling RATE Summary >>
Syntox :PROJect : SOURce : DATA: SAMPlingiRATE<wsp><value |MIN|MAX |DEEF>
Description Set the oscilloscope sampling rate
Parameters <value>: Sets this value

MIN: Sets the minimum value
MAX: Sets the maximum value
DEF: Sets the default value
Response N/A
Example
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Command :PROJect: SOURce : DATA : BANDwidth? Summary o>

Syntax :PROJect : SOURce : DATA : BANDwidth?<wsp> [MIN|MAX | DEF |ACT | SET | ALL |UNIT]
Description Query the oscilloscope bandwidth
Parameters MIN: Returns the minimum value in the default unit

MAX: Returns the maximum value in the default unit

DEF: Returns the default value in the default unit

ACT: Returns the currently set value in the default unit

SET: Returns the currently set value in the default unit

ALL: Returns all the above parameters in a comma-separated string: <MIN>, <MAX>, <DEF>, <ACT>, <SET>
UNIT: Returns the unit

Response A single value, or a comma-separated array of values

Example

S\/ntox :PROJect : SOURce : DATA:BANDwidth<wsp><value |[MIN|MAX |DEF | >
Description Set the oscilloscope bandwidth

Parameters <value>: Sets this value

MIN: Sets the minimum value
MAX: Sets the maximum value
DEF: Sets the default value
Response N/A
Example
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6.3.4 Connect VISIQ with the coherent receiver

Index <m>: The channel index of the coherent receiver, this is an integer <1 to 4> depending on the model.

:PROJect : SOURce :RECeiver Summary o>

Syntax :PROJect : SOURce : RECeiver<wsp><"IP ADDRess">
Description Select a coherent receiver
Parameters <IP_ADDRess>: |P address of the coherent receiver
Response N/A
Example :PROJ:SOUR:REC "10.10.10.206"
:PROJect: SOURce:RECeiver: FIND? Summary >>
Syntax :PROJect : SOURce :RECeiver:FIND?
Description Query available coherent receivers on the network
Parameters N/A
Response List of available receivers, including IP addresses and receiver details
Example :PROJ: SOUR:REC:FIND? ->

10.10.10.206,Quantifi Photonics Ltd, IQRX-1004-FA-EPIQ,QP-204101,HW0.00.015W3.04.04
10.10.10.107,Quantifi Photonics Ltd, IQRX-1002-FA-EPIQ,QP-233103,HW0.00.00SW3.01.18

:PROJect : SOURce:RECeiver:STATe? Sum mary >>
Syntax :PROJect : SOURce :RECeiver:STATe?
Description Query receiver connection state
Parameters N/A
Response
Example
:PROJect: SOURce :RECeiver :CONNect Summary >>
Syntax :PROJect :SOURce:RECeiver:CONNect
Description Connect with a coherent receiver
Parameters N/A
Response N/A
Example :PROJ: SOUR:REC : CONN
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Command :PROJect: SOURce :RECeiver:DISConnect Summary S5

Syntax :PROJect :SOURce:RECeiver:DISConnect
Description Disconnect the coherent receiver
Parameters N/A
Response N/A
Example :PROJ: SOUR:REC:DISC
:PROJect: SOURce:RECeiver: IDN? Summary >>
Syntax :PROJect : SOURce :RECeiver: IDN?
Description Query the connected coherent receiver ID
Parameters N/A
Response A comma separated string containing “<IP address><manufacturers,<part numbers,<serial number><version
number>".
Example :PROJ:SOUR:REC:IDN? ->

10.10.10.206,Quantifi Photonics Ltd, IQRX-1004-FA-EPIQ,QP-204101,HW0.00.015W3.04.04

:PROJect : SOURce:RECeiver : CHANnel<m>:STATe? Summqry >>
Syntox :PROJect : SOURce:RECeiver:CHANnel<m>:STATe?
Description Query the laser state
Parameters N/A
Response
Example
:PROJect : SOURce : RECeiver : CHANnel<m>: STATe Summary >>
Syntox :PROJect : SOURce:RECeiver:CHANnel<m>:STATe<wsp><ON|OFF|1|0>
Description Set laser state to ON or OFF
Parameters <ON| 1>: Set laser state to ON

<OFF | 0>: Set laser state to OFF

Response N/A
Example
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Command :PROJect : SOURce :RECeiver : CHANnel<m>: POWer?

Synth :PROJect : SOURce:RECeiver:CHANnel<m>:POWer?<wsp><MIN|MAX|DEF|SET|UNIT|STEP|ACT |ALL>
Description Query the laser power
Parameters MIN: Returns the minimum value in the default unit

MAX: Returns the maximum value in the default unit
DEF: Returns the default value in the default unit

SET: Returns the currently set value in the default unit
UNIT: Returns the unit

ACT: Returns the currently set value in the default unit

ALL: Returns all the above parameters in a comma-separated
string:<value>, <MIN>, <MAX>, <DEF>, <SET>, <UNIT>, <STEP>, <ACT>

Response A single value, or a comma-separated array of values
Example
:PROJect: SOURce :RECeiver : CHANnel<m>: POWer
Syntox :PROJect :SOURce:RECeiver:CHANnel<m>:POWer<wsp><value |[MIN|MAX |DEF]
Description Set laser power
Parameters <value>: Sets this value

MIN: Sets the minimum value
MAX: Sets the maximum value
DEF: Sets the default value
Response N/A
Example
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Command :PROJect: SOURce:RECeiver:CHANnel<m>:WAVElength?

Synth :PROJect : SOURce:RECeiver:CHANnel<m>:WAVElength?<wsp><MIN|MAX|DEF|SET |UNIT|STEP |ACT |ALL>
Description Query the laser wavelength
Parameters MIN: Returns the minimum value in the default unit

MAX: Returns the maximum value in the default unit
DEF: Returns the default value in the default unit

SET: Returns the currently set value in the default unit
UNIT: Returns the unit

ACT: Returns the currently set value in the default unit

ALL: Returns all the above parameters in a comma-separated
string:<value>, <MIN>, <MAX>, <DEF>, <SET>, <UNIT>, <STEP>, <ACT>

Response A single value, or a comma-separated array of values
Example
:PROJect: SOURce :RECeiver: CHANnel<m>:WAVElength
Syntox :PROJect :SOURce:RECeiver:CHANnel<m>:WAVElength<wsp><value |MIN|MAX|DEF>
Description Set laser wavelength
Parameters <value>: Sets this value

MIN: Sets the minimum value
MAX: Sets the maximum value
DEF: Sets the default value
Response N/A
Example
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6.3.5 Set channels

Index <p>: The channel index of the oscilloscope, this is an integer <1 to 4> depending on the model.

:PROJect: SOURce :DATA : CHANnel [<p>] :MAPPing®? Summary >>
Syntax :PROJect : SOURce : DATA: CHANnel [<p>] :MAPPing?
Description Query channel mapping of the oscilloscope
Parameters N/A
Response The mapping between numerals and text format
Example :PROJ: SOUR: DATA: CHAN1 :MAPP? —>
XI:1
XQ:2
YI:3
YQ:4
:PROJect :SOURce :DATA : CHANnel<p>:MAPPing Summary >>
S\/ntOX :PROJect : SOURce : DATA: CHANnel<p>:MAPPing<wsp><XI |XQ|YI|YQ>
Description Set channel mapping of the oscilloscope
Parameters XI: Maps the oscilloscope channel <n> with the coherent receiver X1 tributary

XQ: Maps the oscilloscope channel <n> with the coherent receiver x0 tributary

YI: Maps the oscilloscope channel <n> with the coherent receiver Y1 tributary
YQ: Maps the oscilloscope channel <n> with the coherent receiver Y0 tributary
Response N/A
Example :PROJ:SOUR:DATA:CHAN1 :MAPP XI
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Command :PROJect: SOURce : DATA : CHANnel [<p>] : SCALe? Summary >>

Synth :PROJect : SOURce: DATA :CHANnel [<p>] : SCALe?<wsp><MIN|MAX|DEF|SET|UNIT |ALL>
Description Query the vertical scaling of the oscilloscope channels
Parameters MIN: Returns the minimum value in the default unit

MAX: Returns the maximum value in the default unit
DEF: Returns the default value in the default unit
SET: Returns the currently set value in the default unit

UNIT: Returns the measurement unit

ALL: Returns all the above parameters in a comma-separated string:

Response Asingle value, or a comma-separated array of values
Example :PROJ:SOUR:DATA:CHANL:SCAL? -> 0.006250
:PROJect: SOURce : DATA : CHANnel [<p>] : SCALe Summary >>
Syntox :PROJect : SOURce : DATA: CHANnel [<p>] : SCALe<wsp><value | AUTO>
Description Set vertical scaling of oscilloscope channels
Parameters <value>: Sets this value

AUTO: Sets an auto-calculated value
Response N/A
Example :PROJ: SOUR:DATA:CHAN: SCAL AUTO

:PROJ: SOUR:DATA:CHANZ2 : SCAL 0.006250
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6.3.6 Configure signal properties

:PROJect: SOURce:DATA:SIGNal:POLarization? Sum mary >>

Syntax :PROJect :SOURce:DATA:SIGNal:POLarization?<wsp><INFO>
Description Query the selected polarization type of the signal
Parameters INFO: Returns supported polarization types
Response 1: SINGLE
2: DUAL
Example
:PROJect: SOURce:DATA:SIGNal:POLarization SUmmory >>
Syntax :PROJect :SOURce:DATA:SIGNal:POLarization<wsp><SINGle |DUAL>
Description Set the polarization type of the signal
Parameters SINGle: Sets polarization type to single

DUAL: Sets polarization type to dual

Response N/A
Example
:PROJect: SOURce :DATA:SIGNal:POLarization:AXIS? Summary >>
Syntax :PROJect : SOURce : DATA: SIGNal:POLarization:AXIS?<wsp><INFO>
Description Query the polarization axis for single polarization
Parameters INFO: Returns supported polarization axis
Response 0: X
1Y
Example
:PROJect : SOURce :DATA:SIGNal:POLarization:AXIS Summary >>
Syntox :PROJect : SOURce:DATA:SIGNal:POLarization:AXIS<wsp><X|Y>
Description Set the polarization axis for single polarization
Parameters X: Sets the axis to X

Y: Sets the axisto Y

Response N/A

Example
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Command :PROJect : SOURce :DATA:SIGNal:MODUlation? Summary >>

Syntax :PROJect : SOURce:DATA:SIGNal:MODUlation?
Description Query the modulation format
Parameters N/A
Response 0: BPSK

1: QPSK

2: 8PSK

3:16PSK

4: 32PSK

5: 8QAM

6: 16QAM

7: 320AM

8: 64QAM

9: 128QAM

10: 256QAM

11: 8STAR-QAM

12: 16STAR-QAM

13: 32STAR-QAM

14: 64STAR-QAM

15: 128STAR-QAM

16: 256STAR-QAM
Example :PROJ: SOUR: DATA: SIGN:MODU? -> 16QAM
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Command :PROJect: SOURce:DATA: SIGNal:MODUlation Summary >>

Syntax :PROJect : SOURce : DATA: SIGNal:MODUlation<wsp><0|1]2|3....16>
Description Set the modulation format

Parameters 0: MF_BPSK

1: MF_QPSK

2: MF_8PSK

3: MF_16PSK

4: MF_32PSK

5: MF_8QAM

6. MF_16QAM

7: MF_32QAM

8: MF_64QAM

9: MF_128QAM

10: MF_256QAM

11: MF_8STAR_QAM
12: MF_16STAR_QAM
13: MF_32STAR_QAM
14: MF_B4STAR_QAM
15 MF_128STAR_QAM
16: MF_256STAR_QAM
Response N/A

Example :PROJ:SOUR:DATA: SIGN:MODU MF 8PSK
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Command :PROJect: SOURce :DATA:SIGNal :MODUlation: INFO?

Synth :PROJect : SOURce:DATA:SIGNal :MODUlation: INFO?

Description Query supported modulation formats

Parameters N/A

Response The mapping between numerals and text format
Example :PROJ: SOUR:DATA:SIGN:MODU: INFO? ->

0 ~J o b W N P O

11:
12:

13

14:
15:
16:

:BPSK
:QPSK
:8PSK
:16PSK
:32PSK
: 8QAM
:16Q0AM
:32QAM
:640AM
:1280AM

:2560AM
8STAR-QAM
16STAR-QAM
:32STAR-QAM
64STAR-QAM
128STAR-QAM
256STAR-QAM
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Command :PROJect: SOURce :DATA:SIGNal :BAUDrate? Summary S5

Synth :PROJect : SOURce:DATA:SIGNal :BAUDrate? [<wsp><MIN|MAX|DEF |SET|UNIT|STEP|ACT |ALL>]
Description Query the Baud rate of the signal
Parameters None: Returns the currently set value in the default unit

MIN: Returns the minimum value in the default unit
MAX: Returns the maximum value in the default unit
DEF: Returns the default value in the default unit

SET: Returns the currently set value in the default unit
UNIT: Returns the measurement unit

ACT: Returns the currently set value in the default unit

ALL: Returns all the above parameters in a comma-separated string:

Response A single value, or a comma-separated array of values
Example :PROJ: SOUR:DATA:SIGN:BAUD? -> 59843750000.000000
:PROJect:SOURce :DATA:SIGNal :BAUDrate Summary >>
Syntax :PROJect : SOURce : DATA: SIGNal: BAUDrate<wsp><valueMIN |MAX | DEF | >
Description Set the Baud rate of the signal
Parameters <value>: Sets this value

MIN: Sets the minimum value
MAX: Sets the maximum value
DEF: Sets the default value
Response N/A
Example :PROJ: SOUR: DATA: SIGN:BAUD 59843750000

:PROJ: SOUR:DATA:SIGN:BAUD 59843750 KBAUD
:PROJ: SOUR:DATA:SIGN:BAUD 59843.75 MBAUD

:PROJ: SOUR:DATA:SIGN:BAUD 59.84375 GBAUD
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Command :PROJect: SOURce :DATA: SIGNal : FREQuency? Summary S5

Synth :PROJect : SOURce:DATA:SIGNal : FREQuency? [<wsp><SET |UNIT|ACT |ALL>]
Description Query the carrier frequency
Parameters None: Returns the currently set value in the default unit

SET: Returns the currently set value in the default unit
UNIT: Returns the unit

ACT: Returns the currently set value in the default unit

ALL: Returns all the above parameters in a comma-separated string:

Response A single value, or a comma-separated array of values

Example :PROJ:SOUR:DATA:SIGN: FREQ? -> 193414500000000.000000

Command :PROJect: SOURce :DATA: SIGNal : FREQuency Surnm(]ry >>
Syntox :PROJect : SOURce:DATA:SIGNal : FREQuency<wsp><value |[MIN|MAX|DEF | >

Description Set the carrier frequency

Parameters <value>: Sets this value

MIN: Sets the minimum value
MAX: Sets the maximum value
DEF: Sets the default value
Response N/A
Exgmple :PROJ:SOUR:DATA:SIGN:FREQ 193.4145 THz

:PROJ: SOUR:DATA:SIGN:FREQ 191814500000000

:PROJect : SOURce : DATA: SIGNal : SYMbolsNumber? Summary >>

Syntax :PROJect : SOURce : DATA: SIGNal: SYMbolsNumber? [<wsp><SET|UNIT |ACT | ALL>]
Description Query the number of symbols
Parameters None: Returns the currently set value in the default unit

SET: Returns the currently set value in the default unit

UNIT: Returns the unit

ACT: RReturns the currently set value in the default unit

ALL: Returns all the above parameters in a comma-separated string:
Response A single value, or a comma-separated array of values
Example :PROJ: SOUR:DATA:SIGN:SYMN? -> 5000
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Command :PROJect: SOURce :DATA: SIGNal : SYMbolsNumber

Synth :PROJect : SOURce:DATA:SIGNal : SYMbolsNumber<wsp><valueMIN|MAX|DEF |>
Description Set the number of symbols
Parameters <value>: Sets this value

MIN: Sets the minimum value
MAX: Sets the maximum value
DEF: Sets the default value

Summary >>

Response N/A
Example :PROJ:SOUR:DATA:SIGN:SYMN 5000
:PROJect: SOURce :DATA: SIGNal : POWer?
Syntox :PROJect :SOURce:DATA:SIGNal:POWer? [<wsp><UNIT |ACT>]
Description Query the number of symbols
Parameters None: Returns the currently set value in the default unit

UNIT: Returns the unit

ACT: Returns the currently set value in the default unit
Response A single value, or a comma-separated array of values
Example
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6.3.7 Configure the DSP pipeline
6.3.7.1 Pipeline configuration

Index <n>: The position of the node in the pipeline, this is an integer <0 to 15>.

:PROJect:PIPEline:CONFiguration:ADD Summary >>

Syntax :PROJect:PIPEline:CONFiguration:ADD<wsp><1|2]3....15>,<type>
Description Add a node to the DSP pipeline in a specific location
Parameters 11213....15:adds the node to this position in the DSP pipeline
<type>: specifies the type of node to add
Response N/A
Example :PROJ:PIPE:CONF:ADD 3, NONLINEARCORRECTION
:PROJect:PIPEline:CONFiguration:MOVE Summary >>
Syntox :PROJect:PIPEline:CONFiguration:MOVE<wsp><1]2|3....15>,<1[2]3....15>
Description Move a node to a different location in the DSP pipeline
Parameters 11213....15 (first parameter): current position in the DSP pipeline
11213....15(second parameter): new position in the DSP pipeline
Response N/A
Example :PROJ:PIPE:CONF:MOVE 3,5
:PROJect:PIPEline:CONFiguration:REMOve Summary >>
Syntox :PROJect:PIPEline:CONFiguration:REMOve<l|2|3....15>
Description Remove a node from the DSP pipeline
Parameters 1]1213....15: position of the node in the DSP pipeline
Response N/A
Example :PROJ:PIPE:CONF:REMO 7
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Command :PROJect:PIPEline:TRAiNing:ReSeT

Syntax :PROJect:PIPEline:TRAiINing:ReSeT
Description Return training properties of all nodes in the DSP pipeline that support training to default values
Parameters 0111213....15: position of the node in the DSP pipeline
Response N/A
Example :PROJ:PIPE: TRAN:RST
:PROJect:PIPEline:NODEs [<n>]?
Syntax :PROJect :PIPEline:NODEs [<n>]?
Description Query the configuration of the DSP pipeline
Parameters N/A
Response Nodes and position of nodes in the pipeline
Example :PROJ:PIPE:NODEO? ->
0:CoRx

:PROJ:PIPE:NODE1? ->

1:CoRx auto calibrate

:PROJ:PIPE:NODE? ->
:CoRx

:CoRx auto calibrate
:Retimer

:Nonlinear correction
:PolDeMux

:Equalizer

:Carrier offset removal

~N o b W N PO

:Phase estimator
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6.3.7.2 Node: CoRx

Index <n>: The position of the node in the pipeline, this is an integer <0 to 16>

:PROJect:PIPEline :NODEs : CORX<n>:RECeiver?

Syntax :PROJect :PIPEline:NODEs :CORX<n>:RECeiver?
Description Query the receiver type

Parameters N/A

Response IORX: Quantifi Photonics’ Coherent Optical Receiver IQRX

OTHeR: A non-Quantifi Photonics coherent receiver.

Example :PROJ: PIPE:NODE:CORX0:REC? -> IQRX
:PROJect:PIPEline :NODEs : CORX<n>:RECeiver
Syntax :PROJect:PIPEline:NODEs:CORX<n>:RECeiver<wsp><IQRX|OTHeR>
Description Set the receiver type
Parameters TORX: Quantifi Photonics' Coherent Optical Receiver IQRX
OTHeR: A non-Quantifi Photonics coherent receiver.
Response N/A
Example :PROJ: PIPE:NODE:CORX0:REC IQRX
:PROJect:PIPEline:NODEs : CORX<n>:SETTings?
Syntax :PROJect : PIPEline:NODEs: CORX<n>:SETTings?
Description Query the location of the .crs settings file to be used with the receiver
Parameters N/A
Response <file path>:file path to the .crs settings file
Example :PROJ: PIPE:NODE:CORX0:SETT? ->

C:\Program Files\Quantifi Photonics\VisIQ\Examples\Configurations\
DefaultSettings.crs
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Command :PROJect: PIPEline:NODEs : CORX<n>:SETTings

Summary >>

Syntax :PROJect:PIPEline:NODEs:CORX<n>:SETTings<wsp><"file path">

Description Define the location of the .crs settings file to be used with the receiver

Parameters <file path>:file path to the .crs settings file

Response N/A

Exomple :PROJ:PIPE:NODE:CORX0:SETT "C:\Program Files\Quantifi Photonics\VisIQ\Examples\Configurations\

DefaultSettings.crs"
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6.3.7.3 Node: CoRx auto calibrate

Index <n>: The position of the node in the pipeline, this is an integer <0 to 16>

:PROJect:PIPEline :NODEs: coRXCaLibrate<n>:GRADient? Summary >>
S\/ntox :PROJect:PIPEline:NODEs:coRXCalLibrate<n>:GRADient? [<wsp><MIN|MAX |DEF |SET|ALL>]
Description Query gradient
Parameters None: Returns the currently set value in the default unit

MIN: Returns the minimum value in the default unit
MAX: Returns the maximum value in the default unit
DEF: Returns the default value in the default unit

SET: Returns the currently set value in the default unit

ALL: Returns all the above parameters in a comma-separated string:

Response A single value, or a comma-separated array of values
Example :PROJ:PIPE:NODE:RXCL1:GRAD? -> 0.300000
:PROJect:PIPEline:NODEs: coRXCalLibrate<n>:GRADient Summary >>
Syntox :PROJect:PIPEline:NODEs:coRXCalLibrate<n>:GRADient<wsp><value|MIN|MAX |DEF>
Description Set the gradient
Parameters <value>: Sets this value

MIN: Sets the minimum value
MAX: Sets the maximum value

DEF: Sets the default value

Response N/A
Example :PROJ: PIPE:NODE:RXCL1:GRAD 0.3
:PROJect:PIPEline :NODEs:coRXCaLibrate<n>: SKEW? Summqry >>
Syntax :PROJect:PIPEline:NODEs:coRXCalLibrate<n>:SKEW?<wsp><ALL |XI|XQ|YI|YQ|UNIT>
Description Query skew
Parameters ALL|XI|XQ|YI|YQ: Query all channel(s) or one of the channels

UNIT: Returns the unit
Response N/A
Example :PROJ:PIPE:NODE:RXCL1:SKEW? XI -> 0.0
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Command :PROJect:PIPEline:NODEs:coRXCaLibrate<n>: SKEW Summary >>

Synth :PROJect:PIPEl1ine:NODEs:coRXCalLibrate<n>:SKEW<wsp><XI|XQ|YI|YQ>,<value|MIN|MAX|DEF>
Description Set skew
Parameters XI|XQ|YI|YQ: Setsthe channel to apply skew to

<value>: Sets this value
MIN: Sets the minimum value

MAX: Sets the maximum value

DEF: Sets the default value

Response N/A
Example :PROJ:PIPE:NODE:RXCL1:SKEW XI, 0.0
:PROJect:PIPEline:NODEs: coRXCaLibrate<n>:GAIN? Summary >>
S\/ntox :PROJect:PIPEline:NODEs:coRXCalLibrate<n>:GAIN?<wsp><ALL|XI|XQ|YI|YQ>
Description Query gain
Parameters ALL|XI|XQ|YI|YQ: Setthe channel(s) to query: all channels or one of the channels
Response A single value, or a comma-separated array of values
Example :PROJ:PIPE:NODE:RXCL1:GAIN? XI -> 0.9
:PROJect:PIPEline :NODEs:coRXCaLibrate<n>:GAIN Summary >>
Syntclx :PROJect:PIPEline:NODEs:coRXCalLibrate<n>:GAIN<wsp><XI|XQ|YI|YQ>,<value|MIN|MAX|DEEF>
Description Set gain
Parameters XI|XQ|YI|YQ: Setsthe channel to apply skew to

<value>: Sets this value

MIN: Sets the minimum value
MAX: Sets the maximum value
DEF: Sets the default value
Response N/A
Exclmple :PROJ:PIPE:NODE:RXCL1:GAIN XI,0.9
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Command :PROJect:PIPEline:NODEs:coRXCaLibrate<n>DCOFfset? Sum mary >>

Synth :PROJect:PIPEl1ine:NODEs:coRXCaLibrate<n>:DCOFfset?<wsp><ALL|XI|XQ|YI|YQ|UNIT>
Description Query DC offset
Parameters ALL|XI|XQ|YI|YQ: Setthe channel(s)to query: all channels or one of the channels

UNIT: Returns the unit

Response A single value, or a comma-separated array of values

Example :PROJ:PIPE:NODE:RXCL1:DCOF? XI -> 0.00000

Command :PROJect:PIPEline:NODEs:coRXCaLibrate<n>DCOFfset Sum mary >>
Synth :PROJect:PIPEline:NODEs:coRXCalLibrate<n>:DCOFfset<wsp><XI|XQ|YI|YQ>,<value|MIN|MAX|DEF>

Description Set DC offset

Parameters XI|XQ|YI|YQ: Setthe channel to query

<value>: Sets this value
MIN: Sets the minimum value

MAX: Sets the maximum value

DEF: Sets the default value

Response N/A
Example :PROJ: PIPE:NODE:RXCL1:DCOF XI,0.00000
:PROJect:PIPEline:NODEs:coRXCaLibrate<n>:TRAiNing:ACQuisitions? Summory >>
Syntax :PROJect:PIPEline:NODEs:coRXCalibrate<n>:TRAiNing:ACQuisitions?
[<wsp><MIN|MAX | DEF | SET | ALL>]
Description Query the number of training acquisitions
Parameters None: Returns the currently set value in the default unit

MIN: Returns the minimum value in the default unit

MAX: Returns the maximum value in the default unit

DEF: Returns the default value in the default unit

SET: Returns the currently set value in the default unit

ALL: Returns all the above parameters in a comma-separated string:
Response A single value, or a comma-separated array of values
Example :PROJ:PIPE:NODE:RXCL1:TRAN:ACQ? -> 25
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Command :PROJect:PIPEline:NODEs:coRXCaLibrate<n>:TRAiNing:ACQuisitions Summary >>

Synth :PROJect:PIPEl1ine:NODEs:coRXCalLibrate<n>:TRAiNing:ACQuisitions<wsp><value|MIN|MAX|DEF>
Description Set the number of training acquisitions
Parameters <value>: Sets this value

MIN: Sets the minimum value
MAX: Sets the maximum value

DEF: Sets the default value

Response N/A
Example :PROJ: PIPE:NODE:RXCL1: TRAN:ACQ 25
:PROJect:PIPEline :NODEs:coRXCaLibrate<n>:TRAiNing:CONTinuous®? Summary >>
Syntax :PROJect:PIPEline:NODEs:coRXCalLibrate<n>:TRAiNing:CONTinuous?
Description Query the status of continuous training acquisitions
Parameters N/A
Response ON:
OFF:
Example :PROJ: PIPE:NODE:RXCL1:TRAN:CONT? -> ON
:PROJect:PIPEline :NODEs:coRXCaLibrate<n>:TRAiNing:CONTinuous Summary >>
Syntax :PROJect:PIPEline:NODEs:coRXCaLibrate<n>:TRAiNing:CONTinuous<wsp><ON|OFF>
Description Turn continuous training acquisitions ON or OFF
Parameters ON:
OFF:
Response N/A
Example :PROJ:PIPE:NODE:RXCL1: TRAN:CONT ON
:PROJect:PIPEline :NODEs:coRXCalibrate<n>:TRAiNing:HOLD? Summary >>
Syntax :PROJect:PIPEline:NODEs:coRXCalibrate<n>:TRAiNing:HOLD?
Description Query training acquisitions hold
Parameters N/A
Response ON:
OFF:
Example :PROJ: PIPE:NODE:RXCL1: TRAN:HOLD? -> ON
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Command :PROJect:PIPEline :NODEs : coRXCaLibrate<n>:TRAiNing:HOLD Summary >>

Syntax :PROJect:PIPEline:NODEs:coRXCaLibrate<n>:TRAiNing:HOLD<wsp><ON |OFF>
Description Hold training acquisitions
Parameters ON:
OFF:
Response N/A
Example :PROJ: PIPE:NODE:RXCL1: TRAN:HOLD ON
:PROJect:PIPEline :NODEs: coRXCaLibrate<n>:TRAiNing:COUNt? Summary >>
Syntax :PROJect:PIPEline:NODEs:coRXCaLibrate<n>:TRAiNing:COUNt?
Description Query training acquisition count
Parameters N/A
Response Asingle value
Example
:PROJect:PIPEline:NODEs: coRXCaLibrate<n>:TRAiNing: COUNt:ReSeT Summary >>
Syntax :PROJect:PIPEline:NODEs:coRXCaLibrate<n>:TRAiNing:COUNt:ReSeT
Description Reset training acquisitions count
Parameters N/A
Response N/A
Example :PROJ: PIPE:NODE:RXCL1 : TRAN: COUN:RST
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6.3.7.4 Node: Filter

Index <n>: The position of the node in the pipeline, this is an integer <0 to 16>

:PROJect:PIPEline:NODEs:FILTer<n>:TYPE? Summory =
S\/ntox :PROJect:PIPEline:NODEs:FILTer<n>:TYPE?
Description Query filter type
Parameters N/A
Response
Example :PROJ:PIPE:NODE:FILT2:TYPE? -> RRC
:PROJect:PIPEline:NODEs:FILTer<n>:TYPE Summary >>
Syntax :PROJect :PIPEline:NODEs:FILTer<n>:TYPE<wsp><DEF|0|GAUSs|1|RRC|2|RCOSine|3|BRICkwall|4]|S
INC|5|BESSel|6|BUTTer>
Description Set filter type
Parameters DEF:
0 | GAUSs!:
1|RRC:
2 |RCOSine:

3|BRICkwall:

4|SINC:
5|BESSel:
6 |BUTTer:
Response N/A
Example :PROJ:PIPE:NODE:FILT2: TYPE RRC
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Command :PROJect:PIPEline:NODEs:FILTer<n>:BANDwidth? Summary >>

Synth :PROJect:PIPEl1ine:NODEs:FILTer<n>:BANDwidth? [<wsp><MIN |MAX|DEF |SET|UNIT |ALL>]
Description Query bandwidth
Parameters None: Returns the currently set value in the default unit

MIN: Returns the minimum value in the default unit
MaX: Returns the maximum value in the default unit
DEF: Returns the default value in the default unit

SET: Returns the currently set value in the default unit

UNIT: Returns the measurement unit

ALL: Returns all the above parameters in a comma-separated string:

Response A single value, or a comma-separated array of values
Example :PROJ:PIPE:NODE:FILT2:BAND? -> 59843800
:PROJect:PIPEline:NODEs:FILTer<n>:BANDwidth Summary >>
S\/ntox :PROJect:PIPEline:NODEs:FILTer<n>:BANDwidth<wsp><value |MIN|MAX |DEF>
Description Set bandwidth
Parameters <value>: Sets this value

MIN: Sets the minimum value

MAX: Sets the maximum value

DEF: Sets the default value

Response N/A
Example :PROJ:PIPE:NODE: FILT2:BAND 59843800
:PROJect:PIPEline:NODEs:FILTer<n>:CENTer? Sum mary >>
Syntox :PROJect:PIPEline:NODEs:FILTer<n>:CENTer? [<wsp><MIN|MAX|DEF|SET|UNIT |ALL>]
Description Query center
Parameters None: Returns the currently set value in the default unit

MIN: Returns the minimum value in the default unit

MAX: Returns the maximum value in the default unit

DEF: Returns the default value in the default unit

SET: Returns the currently set value in the default unit

UNIT: Returns the measurement unit

ALL: Returns all the above parameters in a comma-separated string:
Response A single value, or a comma-separated array of values
Example :PROJ:PIPE:NODE:FILT2:CENT? -> 0.0
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Command :PROJect:PIPEline:NODEs:FILTer<n>:CENTer

Synth :PROJect:PIPE1ine:NODEs:FILTer<n>:CENTer<wsp><valueMIN|MAX|DEF|>
Description Set center
Parameters <value>: Sets this value

MIN: Sets the minimum value
MAX: Sets the maximum value

DEF: Sets the default value

Summary >>

Response N/A
Example :PROJ:PIPE:NODE:FILT2:CENT 0.0
:PROJect:PIPEline:NODEs: FILTer<n>:ROLLoff?
Syntox :PROJect:PIPEl1ine:NODEs:FILTer<n>:ROLLoff? [<wsp><MIN|MAX|DEF|SET|ALL>]
Description Query roll off
Parameters None: Returns the currently set value in the default unit

MIN: Returns the minimum value in the default unit
MAX: Returns the maximum value in the default unit
DEF: Returns the default value in the default unit

SET: Returns the currently set value in the default unit

ALL: Returns all the above parameters in a comma-separated string:

Summary >>

Response A single value, or a comma-separated array of values
Example :PROJ:PIPE:NODE:FILT2:ROLL? -> 0.950000
:PROJect:PIPEline:NODEs: FILTer<n>:ROLLoff
Syntax :PROJect : PIPEline:NODEs:FILTer<n>:ROLLoff<wsp><value |MIN|MAX | DEF>
Description Set roll off
Parameters <value>: Sets this value

MIN: Sets the minimum value
MAX: Sets the maximum value
DEF: Sets the default value
Response N/A
Example :PROJ: PIPE:NODE:FILT2 :ROLL 0.950000
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6.3.7.5 Node: Retimer

Index <n>: The position of the node in the pipeline, this is an integer <0 to 16>

Command :PROJect:PIPEline :NODEs :RETiMer<n>:CENTer? Summary >>

Syntax :PROJect :PIPEline:NODEs:RETiMer<n>:CENTer?
Description Query center type
Parameters N/A
Response 0:SQUaRe
1:STDDev
2:CROSspoint
3:EVM
Example :PROJ:PIPE:NODE:RETM2:CENT? -> EVM
:PROJect:PIPEline:NODEs :RETiMer<n>:CENTer Summary >>
Syntox :PROJect:PIPEline:NODEs:RETiMer<n>:CENTer<wsp><DEF|0|SQUaRe|1l|STDDev|2|CROSspoint|3|EV
M>
Description Set center type
Parameters DEF
0| SQUaRe
1| STDDev

2 |CROSspoint

3|EVM
Response N/A
Example :PROJ:PIPE:NODE:RETM2:CENT EVM
:PROJect:PIPEline:NODEs :RETiMer<n>:UPSaMple? Summary >>
Syntax :PROJect:PIPEline:NODEs:RETiMer<n>:UPSaMple?
Description Query upsample type
Parameters N/A
Response 1:LINear:
0:SINC:
Example :PROJ:PIPE:NODE:RETM2:UPSM? -> SINC
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Command :PROJect:PIPEline:NODEs :RETiMer<n>:UPSaMple

Synth :PROJect:PIPEl1ine:NODEs:RETiMer<n>:UPSaMple<wsp><1|LINear|0|SINC>
Description Set upsample type
Parameters 1|LINear:
0| SINC:
Response N/A
Example :PROJ: PIPE:NODE:RETM2 : UPSM SINC
:PROJect:PIPEline :NODEs :RETiMer<n>:SAMPles?
S\/ntClX :PROJect:PIPEline:NODEs:RETiMer<n>:SAMPles?<wsp><MIN|MAX|DEF|SET|ALL>
Description Query samples per Baud
Parameters None: Returns the currently set value in the default unit

MIN: Returns the minimum value in the default unit
MAX: Returns the maximum value in the default unit
DEF: Returns the default value in the default unit

SET: Returns the currently set value in the default unit

ALL: Returns all the above parameters in a comma-separated string:

Summary >>

Summary >>

Response A single value, or a comma-separated array of values
Example :PROJ:PIPE:NODE:RETM2: SAMP? -> 4
:PROJect:PIPEline :NODEs : RETiMer<n>:SAMPles
Syntclx :PROJect:PIPEline:NODEs:RETiMer<n>:SAMPles<wsp><valueMIN|MAX|DEF|>
Description Set samples per Baud
Parameters <value>: Sets this value

None: Returns the currently set value in the default unit
MIN: Returns the minimum value in the default unit
MAX: Returns the maximum value in the default unit
Response N/A
Example :PROJ:PIPE:NODE:RETM2 : SAMP 4
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6.3.7.6 Node: PolDeMux

Index <n>: The position of the node in the pipeline, this is an integer <0 to 16>

:PROJect:PIPEline :NODESs : PolDeMuX<n>: TAPsNumber? Summary >>
S\/ntox :PROJect:PIPEline:NODEs:PolDeMuX<n>:TAPsNumber? [<wsp><MIN|MAX |DEF |SET |ALL>]
Description Query the number of taps
Parameters None: Returns the currently set value in the default unit

MIN: Returns the minimum value in the default unit
MAX: Returns the maximum value in the default unit
DEF: Returns the default value in the default unit

SET: Returns the currently set value in the default unit

ALL: Returns all the above parameters in a comma-separated string:

Response A single value, or a comma-separated array of values
Exqmple :PROJ:PIPE:NODE:PDMX3:TAPN? -> 9
:PROJect:PIPEline :NODESs : PolDeMuX<n>: TAPsNumber Sum mary >>
Syntox :PROJect:PIPEline:NODEs:PolDeMuX<n>:TAPsNumber<wsp><value |MIN|MAX|DEF>
Description Set the number of taps
Parameters <value>: Sets this value

MIN: Sets the minimum value

MAX: Sets the maximum value

DEF: Sets the default value
Response N/A
Exclmple :PROJ:PIPE:NODE:PDMX3:TAPN 9
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Command :PROJect:PIPEline :NODEs: PolDeMuX<n>: SYMbolsNumber? Summary >>

Synth :PROJect:PIPEline:NODEs:PolDeMuX<n>:SYMbolsNumber?<wsp><MIN|MAX |DEF |SET |ALL>
Description Query the number of symbols
Parameters MIN: Returns the minimum value in the default unit

MAX: Returns the maximum value in the default unit
DEF: Returns the default value in the default unit

SET: Returns the currently set value in the default unit

ALL: Returns all the above parameters in a comma-separated string:

Response A single value, or a comma-separated array of values
Example :PROJ:PIPE:NODE:PDMX3:SYMN? -> 5000
:PROJect:PIPEline :NODEs : PolDeMuX<n>: SYMbolsNumber Summary >>
Syntox :PROJect:PIPEline:NODEs:PolDeMuX<n>:SYMbolsNumber<wsp><value|MIN|MAX |DEEF>
Description Set the number of symbols
Parameters <value>: Sets this value

MIN: Sets the minimum value

MAX: Sets the maximum value

DEF: Sets the default value

Response N/A
Example :PROJ: PIPE:NODE: PDMX3:SYMN 5000
:PROJect:PIPEline :NODEs : PolDeMuX<n>:GRADient? Sum mary >>
Syntox :PROJect:PIPEline:NODEs:PolDeMuX<n>:GRADient? [<wsp><MIN|MAX |DEF |SET |ALL>]
Description Query the gradient
Parameters None: Returns the currently set value in the default unit

MIN: Returns the minimum value in the default unit

MAX: Returns the maximum value in the default unit

DEF: Returns the default value in the default unit

SET: Returns the currently set value in the default unit

ALL: Returns all the above parameters in a comma-separated string:
Response A single value, or a comma-separated array of values
Exclmple :PROJ:PIPE:NODE:PDMX3:GRAD? -> 0.000700
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Command :PROJect:PIPEline :NODEs: PolDeMuX<n>:GRADient

Synth :PROJect:PIPEl1ine:NODEs:PolDeMuX<n>:GRADient<wsp><value |MIN|MAX|DEF>
Description Set the gradient
Parameters <value>: Sets this value

MIN: Sets the minimum value
MAX: Sets the maximum value

DEF: Sets the default value

Summary >>

Response N/A
Example :PROJ: PIPE:NODE: PDMX3:GRAD 0.0007
:PROJect:PIPEline:NODEs: PolDeMuX<n>: TAPsperBaud?
Syntox :PROJect :PIPEline:NODEs: PolDeMuX<n>:TAPsperBaud? [<wsp><MIN|MAX|DEF|SET|ALL>]
Description Query taps per Baud
Parameters None: Returns the currently set value in the default unit

MIN: Returns the minimum value in the default unit
MAX: Returns the maximum value in the default unit
DEF: Returns the default value in the default unit

SET: Returns the currently set value in the default unit

ALL: Returns all the above parameters in a comma-separated string:

Summary >>

Response A single value, or a comma-separated array of values
Example :PROJ: PIPE:NODE: PDMX3:TAPB? -> 4
:PROJect:PIPEline:NODEs : PolDeMuX<n>:TAPsperBaud
Syntclx :PROJect:PIPEline:NODEs:PolDeMuX<n>:TAPsperBaud<wsp><value|MIN|MAX|DEF>
Description Set taps per Baud
Parameters <value>: Sets this value

MIN: Sets the minimum value

MAX: Sets the maximum value

DEF: Sets the default value
Response N/A
Example :PROJ:PIPE:NODE: PDMX3: TAPB 4
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Command :PROJect:PIPEline :NODEs: PolDeMuX<n>:ReSeT? Summary >>

Synth :PROJect:PIPEl1ine:NODEs:PolDeMuX<n>:ReSeT? [<wsp>INFO]
Description Query the resetting of each capture status

Parameters INFO: Returns supported status

Response 1| oN: Reset each capture

0| OFF: Use results from previous acquisitions
Example :PROJ:PIPE:NODE:PDMX3:RST? —-> ON

:PROJ:PIPE:NODE:PDMX3:RST? INFO ->

0:0FF
1:0N
Command :PROJect:PIPEline :NODEs : PolDeMuX<n>:ReSeT Summary >>
Synth :PROJect :PIPEline:NODEs:PolDeMuX<n>:ReSeT<wsp><ON|OFF>
Description Activate or deactivate resetting of each capture
Parameters 1| oN: Reset each capture
0| OFF: Use results from previous acquisitions
Response N/A
Example :PROJ:PIPE:NODE:PDMX3:RST ON

:PROJ:PIPE:NODE:PDMX3:RST 1
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6.3.7.7 Node: Equalizer

Index <n>: The position of the node in the pipeline, this is an integer <0 to 16>

:PROJect:PIPEline:NODEs :EQUAlizer<n>:TAPsNumber? Summory >>
S\/ntox :PROJect:PIPEline:NODEs:EQUAlizer<n>:TAPsNumber? [<wsp><MIN|MAX |DEF |SET|ALL>]
Description Query the number of taps
Parameters None: Returns the currently set value in the default unit

MIN: Returns the minimum value in the default unit
MAX: Returns the maximum value in the default unit
DEF: Returns the default value in the default unit

SET: Returns the currently set value in the default unit

ALL: Returns all the above parameters in a comma-separated string:

Response A single value, or a comma-separated array of values
Example :PROJ: PIPE:NODE:EQUA4 : TAPN? —-> 99
:PROJect:PIPEline:NODEs :EQUAlizer<n>:TAPsNumber Sum mary >>
Syntox :PROJect:PIPEl1ine:NODEs:EQUAlizer<n>:TAPsNumber<wsp><value|MIN|MAX|DEF>
Description Set the number of taps
Parameters <value>: Sets this value

MIN: Sets the minimum value

MAX: Sets the maximum value

DEF: Sets the default value
Response N/A
Exclmple :PROJ:PIPE:NODE:EQUA4 : TAPN 99
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Command :PROJect:PIPEline :NODEs:EQUAlizer<n>:SYMbolsNumber? Summary >>

Synth :PROJect:PIPE1ine:NODEs:EQUAlizer<n>:SYMbolsNumber? [<wsp><MIN|MAX |DEF |SET|ALL>]
Description Query the number of symbols
Parameters None: Returns the currently set value in the default unit

MIN: Returns the minimum value in the default unit
MAX: Returns the maximum value in the default unit
DEF: Returns the default value in the default unit

SET: Returns the currently set value in the default unit

ALL: Returns all the above parameters in a comma-separated string:

Response Asingle value, or a comma-separated array of values
Exgmple :PROJ:PIPE:NODE:EQUA4 :SYMN? -> 5000
:PROJect:PIPEline:NODEs:EQUAlizer<n>:SYMbolsNumber Summgry >>
Syntox :PROJect:PIPEl1ine:NODEs:EQUAlizer<n>:SYMbolsNumber<wsp><value |MIN|MAX|DEF>
Description Set the number of symbols
Parameters <value>: Sets this value

MIN: Sets the minimum value
MAX: Sets the maximum value

DEF: Sets the default value

Response N/A
Example :PROJ: PIPE:NODE:EQUA4:SYMN 5000
:PROJect:PIPEline:NODEs:EQUAlizer<n>:GRADient? Summary >>
Syntax :PROJect : PIPEline:NODEs:EQUAlizer<n>:GRADient? [<wsp><MIN|MAX|DEF|SET |ALL>]
Description Query the gradient
Parameters None: Returns the currently set value in the default unit

MIN: Returns the minimum value in the default unit

MAX: Returns the maximum value in the default unit

DEF: Returns the default value in the default unit

SET: Returns the currently set value in the default unit

ALL: Returns all the above parameters in a comma-separated string:
Response A single value, or a comma-separated array of values
Example :PROJ: PIPE:NODE:EQUA4:GRAD? -> 0.000100

Quantifi Photonics | VISIQ User Manual / Programming Guide | Document version 1.06 136/176



Command :PROJect:PIPEline:NODEs:EQUAlizer<n>:GRADient

Synth :PROJect:PIPEl1ine:NODEs:EQUAlizer<n>:GRADient<wsp><value |MIN|MAX |DEF>
Description Set the gradient
Parameters <value>: Sets this value

MIN: Sets the minimum value
MAX: Sets the maximum value

DEF: Sets the default value

Summary >>

Response N/A

Example :PROJ: PIPE:NODE:EQUA4 :GRAD 0.000100
:PROJect:PIPEline:NODEs:EQUAlizer<n>:TAPsperBaud?

Syntox :PROJect:PIPEline:NODEs:EQUAlizer<n>:TAPsperBaud? [<wsp><MIN|MAX |DEF |SET |ALL>]

Description Query taps per Baud

Parameters None: Returns the currently set value in the default unit

MIN: Returns the minimum value in the default unit
MAX: Returns the maximum value in the default unit
DEF: Returns the default value in the default unit

SET: Returns the currently set value in the default unit

ALL: Returns all the above parameters in a comma-separated string:

Summary >>

Response A single value, or a comma-separated array of values
Example :PROJ: PIPE:NODE:EQUA4 : TAPB? -> 4
:PROJect:PIPEline:NODEs :EQUAlizer<n>:TAPsperBaud
Syntclx :PROJect:PIPE1ine:NODEs:EQUAlizer<n>:TAPsperBaud<wsp><value|MIN|MAX|DEF>
Description Set taps per Baud
Parameters <value>: Sets this value

MIN: Sets the minimum value

MAX: Sets the maximum value

DEF: Sets the default value
Response N/A
Example :PROJ:PIPE:NODE:EQUA4 : TAPB 4
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Command :PROJect:PIPEline:NODEs :EQUAlizer<n>:TRAiNing:ACQuisitions? Summary >>

Synth :PROJect:PIPEline:NODEs:EQUAlizer<n>:TRAiINing:ACQuisitions? [<wsp><MIN|MAX|DEF|SET|ALL>]
Description Query the number of training acquisitions
Parameters None: Returns the currently set value in the default unit

MIN: Returns the minimum value in the default unit
MaX: Returns the maximum value in the default unit
DEF: Returns the default value in the default unit

SET: Returns the currently set value in the default unit

ALL: Returns all the above parameters in a comma-separated string:

Response Asingle value, or a comma-separated array of values
Exgmple :PROJ:PIPE:NODE:EQUA4 : TRAN:ACQ? -> 25
:PROJect:PIPEline:NODEs :EQUAlizer<n>:TRAiNing:ACQuisitions Summgry >>
Syntox :PROJect:PIPE1ine:NODEs:EQUAlizer<n>:TRAiINing:ACQuisitions<wsp><value|MIN|MAX|DEF>
Description Set the number of training acquisitions
Parameters <value>: Sets this value

MIN: Sets the minimum value
MAX: Sets the maximum value

DEF: Sets the default value

Response N/A
Example :PROJ: PIPE:NODE : EQUA4 : TRAN:ACQ 25
:PROJect:PIPEline:NODEs :EQUAlizer<n>:TRAiNing:CONTinuous? Summary >>
Syntax :PROJect:PIPEline:NODEs:EQUAlizer<n>:TRAiNing:CONTinuous?
Description Query the status of continuous training acquisitions
Parameters N/A
Response ON:
OFF:
Example :PROJ: PIPE:NODE: EQUA5: TRAN:CONT? -> ON
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Command :PROJect:PIPEline:NODEs :EQUAlizer<n>:TRAiNing:CONTinuous Summary >>

Syntax :PROJect:PIPEline:NODEs:EQUAlizer<n>:GAIN<n>?<wsp><ON|OFF>
Description Turn continuous training acquisitions ON or OFF
Parameters ON:
OFF:
Response N/A
Example :PROJ: PIPE :NODE : EQUA5: TRAN : CONT ON
:PROJect:PIPEline:NODEs:EQUAlizer<n>:TRAiNing:HOLD? Summary >>
Syntax :PROJect:PIPEline:NODEs:EQUAlizer<n>:TRAiINing:HOLD?
Description Query training acquisitions hold
Parameters N/A
Response ON:
OFF:
Example :PROJ: PIPE :NODE: EQUA5 : TRAN: HOLD? -> ON
:PROJect:PIPEline:NODEs:EQUAlizer<n>:TRAiNing:HOLD Summary >>
Syntax :PROJect:PIPEline:NODEs:EQUAlizer<n>:TRAiNing:HOLD<wsp><ON|OFF>
Description Hold training acquisitions
Parameters ON:
OFF:
Response N/A
Example :PROJ: PIPE:NODE: EQUA5: TRAN:HOLD ON
:PROJect:PIPEline:NODEs:EQUAlizer<n>:TRAiNing:COUNt? Summary >>
Syntax :PROJect:PIPEline:NODEs:EQUAlizer<n>:TRAiINing:COUNt?
Description Query training acquisition count
Parameters N/A
Response A single value
Example
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Command :PROJect:PIPEline:NODEs :EQUAlizer<n>:TRAiNing:COUNt:ReSeT

Summary >>

Synth :PROJect:PIPEl1ine:NODEs:EQUAlizer<n>:TRAiINing:COUNt:ReSeT
Description Reset training acquisitions count

Parameters N/A

Response N/A

Example :PROJ: PIPE:NODE: EQUA4 : TRAN : COUN: RST
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6.3.7.8 Node: Phase estimator

Index <n>: The position of the node in the pipeline, this is an integer <0 to 16>

:PROJect:PIPEline:NODEs: PHASeestimator<n>:TYPE? Summary >>
S\/ntox :PROJect:PIPEline:NODEs:PHASeestimator<n>:TYPE? [<wsp>INFO]
Description Query the type of algorithm used
Parameters INFO: Returns the type of algorithm
Response 0 : FEEDFORWARD:

1:VITERBIVITERBI:

2 : IMPROVEDVITERBIVITERBI:

Example :PROJ:PIPE:NODE:PHAS6:TYPE? -> FEEDFORWARD
:PROJect:PIPEline:NODEs : PHASeestimator<n>:TYPE Summory >>
Syntax :PROJect:PIPEline:NODEs:PHASeestimator<n>:TYPE<wsp><0 | FEEDFORWARD|1|VITERBIVITERBI |2 |IM
PROVEDVITERBIVITERBI>
Description Set the type of algorithm used
Parameters 0 | FEEDFORWARD:

1|VITERBIVITERBI:
2| IMPROVEDVITERBIVITERBI:
Response N/A
Example :PROJ:PIPE:NODE: PHAS6: TYPE FEEDFORWARD

:PROJ:PIPE:NODE:PHAS6:TYPE O

:PROJect:PIPEline :NODEs : PHASeestimator<n>:SYMbolsNumber? Summary >>
Syntox :PROJect:PIPEline:NODEs:PHASeestimator<n>:SYMbolsNumber? [<wsp><MIN |MAX|DEF | SET |ALL>]
Description Query the number of symbols
Parameters MIN: Returns the minimum value in the default unit

MAX: Returns the maximum value in the default unit

DEF: Returns the default value in the default unit

SET: Returns the currently set value in the default unit

ALL: Returns all the above parameters in a comma-separated string:
Response Asingle value, or a comma-separated array of values
Exgmple :PROJ:PIPE:NODE:PHAS6:SYMN? -> 10
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Command :PROJect:PIPEline :NODEs: PHASeestimator<n>:SYMbolsNumber Summary >>

Synth :PROJect:PIPEl1ine:NODEs:PHASeestimator<n>:SYMbolsNumber<wsp><value |MIN|MAX | DEF>
Description Set the number of symbols
Parameters <value>: Sets this value

MIN: Sets the minimum value

MAX: Sets the maximum value

DEF: Sets the default value
Response N/A
Exgmple :PROJ:PIPE:NODE:PHAS6:SYMN 10
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6.3.7.9 Node: MATLAB

Index <n>: The position of the node in the pipeline, this is an integer <0 to 16>

:PROJect:PIPEline :NODEs :MATLab<n>:SETTings Summary >>
Syntax :PROJect:PIPEline:NODEs:MATLab<n>:SETTings<wsp><"FILE PATH">
Description Set MATLAB script file path
Parameters <FILE_PATH> MATLAB script file path
Response N/A
Example :PROJ:PIPE:NODE:MATL8:SETT "C:\Program Files\Quantifi

Photonics\VisIQ\Examples\Scripts\ExampleMATLABscript.m"
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6.3.7.10 Node: Nonlinear correction

Index <n>: The position of the node in the pipeline, this is an integer <0 to 16>

:PROJect:PIPEline:NODEs :NONlinearCorrection<n>:ORDeR? Summary >>
S\/ntox :PROJect:PIPEline:NODEs:NONlinearCorrection<n>:0RDeR? [<MIN|MAX |DEF |SET|ALL>]
Description Query order
Parameters None: Returns the currently set value in the default unit

MIN: Returns the minimum value in the default unit
MAX: Returns the maximum value in the default unit
DEF: Returns the default value in the default unit

SET: Returns the currently set value in the default unit

ALL: Returns all the above parameters in a comma-separated string:

Response Asingle value
Example :PROJ: PIPE:NODE:NONC7:ORDR? —> 5
:PROJect:PIPEline:NODEs :NONlinearCorrection<n>:ORDeR Sum mary >>
Syntox :PROJect:PIPEline:NODEs:NONlinearCorrection<n>:0ORDeR<value|MIN|MAX|DEF>
Description Query order
Parameters <value>: Sets this value

MIN: Sets the minimum value

MAX: Sets the maximum value

DEF: Sets the default value
Response N/A
Exclmple :PROJ:PIPE :NODE:NONC7:0RDR 5
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Command :PROJect:PIPEline:NODEs :NONlinearCorrection<n>:TRAiNing:ACQuisitions? Summary >>

Syntax :PROJect:PIPEline:NODEs:NONlinearCorrection<n>:TRAiNing:ACQuisitions?
[<wsp><MIN|MAX | DEF | SET | ALL>]

Description Query the number of training acquisitions

Parameters None: Returns the currently set value in the default unit

MIN: Returns the minimum value in the default unit
MAX: Returns the maximum value in the default unit
DEF: Returns the default value in the default unit

SET: Returns the currently set value in the default unit

ALL: Returns all the above parameters in a comma-separated string:

Response A single value, or a comma-separated array of values
Example :PROJ:PIPE:NODE:NONC7:TRAN:ACQ? 25
:PROJect:PIPEline:NODEs :NONlinearCorrection<n>:TRAiNing:ACQuisitions Summary >>
Syntox :PROJect:PIPEline:NODEs:NONlinearCorrection<n>:TRAiINing:ACQuisitions<wsp><value|MIN|MAX
| DEF>
Description Set the number of training acquisitions
Parameters <value>: Sets this value

MIN: Sets the minimum value

MAX: Sets the maximum value

DEF: Sets the default value

Response N/A
Example :PROJ: PIPE:NODE:NONC7:TRAN:ACQ 25
:PROJect:PIPEline:NODEs :NONlinearCorrection<n>:TRAiNing:CONTinuous? Summary >>
Syntax :PROJect:PIPEline:NODEs:NONlinearCorrection<n>:TRAiNing:CONTinuous?
Description Query the status of continuous training acquisitions
Parameters N/A
Response ON:
OFF:
Example :PROJ: PIPE : NODE : NONC7 : TRAN: CONT? -> OFF
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Command :PROJect:PIPEline:NODEs :NONlinearCorrection<n>:TRAiNing:CONTinuous Summary >>

Syntax :PROJect:PIPEline:NODEs:NONlinearCorrection<n>:TRAiNing:CONTinuous<wsp><ON|OFF>
Description Turn continuous training acquisitions ON or OFF
Parameters ON:
OFF:
Response N/A
Example :PROJ: PIPE : NODE : NONC7 : TRAN: CONT OFF
:PROJect:PIPEline :NODEs :NONlinearCorrection<n>:TRAiNing:HOLD? Summary >>
Syntax :PROJect:PIPEline:NONlinearCorrection<n>:TRAiNing:HOLD?
Description Hold training acquisitions
Parameters N/A
Response ON:
OFF:
Example :PROJ: PIPE:NODE:NONC7: TRAN: HOLD? -> ON
:PROJect:PIPEline :NODEs :NONlinearCorrection<n>:TRAiNing:HOLD Summgry >>
Syntax :PROJect:PIPEline:NONlinearCorrection<n>:TRAiNing:HOLD<wsp><ON|OFF>
Description Hold training acquisitions
Parameters ON:
OFF:
Response N/A
Example :PROJ: PIPE:NODE:NONC7: TRAN:HOLD ON
:PROJect:PIPEline:NODEs :NONlinearCorrection<n>:TRAiNing:COUNt:ReSeT Summary >>
Syntax :PROJect:PIPEline:NODEs:NONlinearCorrection<n>:TRAiNing:COUNt:ReSeT
Description Reset training acquisitions count
Parameters N/A
Response N/A
Example :PROJ: PIPE : NODE : NONC7 : TRAN : COUN : RST
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6.3.7.11 Node: Chromatic dispersion

Index <n>: The position of the node in the pipeline, this is an integer <0 to 16>

:PROJect:PIPEline:NODEs :CHROmaticdispersion<n>:PARaMeter? Summary >>
Syntax :PROJect:PIPEline:NODEs:CHROmaticdispersion<n>:PARaMeter?
[<wsp><MIN|MAX|DEF|SET|UNIT|ALL>]
Description Query parameter
Parameters None: Returns the currently set value in the default unit

MIN: Returns the minimum value in the default unit
MAX: Returns the maximum value in the default unit
DEF: Returns the default value in the default unit

SET: Returns the currently set value in the default unit

UNIT: Returns the measurement unit

ALL: Returns all the above parameters in a comma-separated string:

Response A single value, or a comma-separated array of values
Example :PROJ: PIPE : NODE : CHRO8 : PARM?
:PROJect:PIPEline :NODEs : CHROmaticdispersion<n>:PARaMeter Summary >>
Syntox :PROJect:PIPEline:NODEs:CHROmaticdispersion<n>:PARaMeter<wsp><valueMIN|MAX|DEF|>
Description Set parameter
Parameters <value>: Sets this value

MIN: Sets the minimum value
MAX: Sets the maximum value
DEF: Sets the default value
Response N/A
Example :PROJ: PIPE:NODE: CHRO8: PARM MIN
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Command :PROJect:PIPEline:NODEs :CHROmaticdispersion<n>:FIBerLength?

Syntax :PROJect:PIPEline:NODEs:CHROmaticdispersion<n>:FIBerLength?
[<wsp><MIN|MAX|DEF|SET|UNIT |ALL>]

Description Query fiber length

Parameters None: Returns the currently set value in the default unit

MIN: Returns the minimum value in the default unit
MAX: Returns the maximum value in the default unit
DEF: Returns the default value in the default unit

SET: Returns the currently set value in the default unit
UNIT: Returns the measurement unit

ALL: Returns all the above parameters in a comma-separated string:

Response A single value, or a comma-separated array of values

Example :PROJ: PIPE:NODE:CHRO8: FIBL?
:PROJect:PIPEline:NODEs:CHROmaticdispersion<n>:FIBerLength

Syntax :PROJect:PIPEline:NODEs:CHROmaticdispersion<n>:FIBerLength<wsp><valueMIN|MAX|DEF|>

Description Set fiber length

Parameters <value>: Sets this value

MIN: Sets the minimum value
MAX: Sets the maximum value
DEF: Sets the default value
Response N/A
Example :PROJ:PIPE:NODE:CHRO8:FIBL MIN
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6.3.7.12 Node: IQ offset removal

Index <n>: The position of the node in the pipeline, this is an integer <0 to 16>

:PROJect:PIPEline:NODEs: IQOFfsetremoval<n>:CALCulatefrom?
Syntox :PROJect:PIPEline:NODEs:IQOFfsetremoval<n>:CALCulatefrom? [<wsp>INFO>
Description Query calculation algorithm
Parameters None: Returns the set calculation algorithm
INFO: Returns supported calculation algorithms
Response A single value, or the mapping between numerals and text format
Example :PROJ:PIPE:NODE:IQOF9:CALC? INFO ->
0:ALLWAVEFORM
1:SYMBOLS
:PROJect:PIPEline:NODEs: IQOFfsetremoval<n>:CALCulatefrom
Synt(]x :PROJect:PIPE1ine:NODEs: IQOFfsetremoval<n>:CALCulatefrom<wsp><0|allWAVEform|1l|SYMbols>
Description Set calculation algorithm
Parameters 0]allwAVEform: From entire waveform
1|S¥Mbols: From symbols
Response N/A
Example :PROJ:PIPE:NODE:IQOF9:CALC SYMbols
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6.3.8 Run the analysis

:PROJect:ANALysis:SINGle Summary >>

Syntax :PROJect :ANALysis:SINGle
Description Run a single data acquisition
Parameters N/A

Response N/A

Example :PROJ:ANAL: SING

Syntax :PROJect : ANALysis:CONTinuous
Description Run continuous data acquisition
Parameters N/A

Response N/A

Example :PROJ:ANAL:CONT

Syntax :PROJect :ANALysis:STOP
Description Stop continuous data acquisition
Parameters N/A

Response N/A

Example :PROJ:ANAL: STOP
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6.3.9 Run tests

:PROJect:RUNTests : PATTern:MAPPing®?
Syntax :PROJect :RUNTests:PATTern:MAPPing? [<wsp>INFO]
Description Query data pattern mapping selection
Parameters INFO: Returns supported data pattern mapping
Response 0:UNDeFined:

1:INDePendent:
2:MUltiplexedIQ:
3:MUltiplexedXY:

Example :PROJ:RUNT: PATT:MAPP? -> INDP
:PROJect:RUNTests : PATTern:MAPPing
Syntox :PROJect :RUNTests:PATTern:MAPPing?<wsp><0|UNDeFined|1l|INDePendent |2 |MUltiplexedIQ|3|MUL
tiplexedXY>
Description Set data pattern mapping
Parameters 0 | UNDeFined:

1| INDePendent:
2 |MUltiplexedIQ:
3|MUltiplexedXY:

Response N/A

Example :PROJ:RUNT: PATT : MAPP INDP

:PROJ:RUNT: PATT :MAPP 1

:PROJect :RUNTests : PATTern: ENCOding?
Syntax :PROJect :RUNTests: PATTern:ENCOding?<wsp>INFO
Description Query data encoding selection
Parameters INFO: Returns supported data encoding
Response 0:BINary:
1:GRAyl:
2:GRAy2:
Example :PROJ:RUNT: PATT :ENCO? -> BIN
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Command :PROJect:RUNTests: PATTern: ENCOding

Summary >>

S\/ntox :PROJect :RUNTests:PATTern:ENCOding<wsp><0|BINary|1l|GRAyl|2|GRAy2>
Description Set data encoding
Parameters 0 |BINary:
1|GRAy1:
2 | GRAy2:
Response N/A
Example :PROJ:RUNT: PATT :ENCO BIN
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Command :PROJect :RUNTests: PATTern: INFO? Summary o>

Syntax :PROJect :RUNTests:PATTern: INFO?
Description Query supported PRBS patterns

Parameters N/A

Response The mapping between numerals and text format
Example :PROJect :RUNTests:PATTern: INFO? ->

: PRBS3-1

: PRBS6-1

: PRBST7-1

: PRBS8-1

: PRBS9-1

: PRBS10-1

: PRBST11-1

: PRBS12-1

: PRBS13-1

: PRBS14-1

: PRBS15-1
: PRBS16-1
: PRBS20-1
: PRBS23-1
: PRBS31-1
: PRBS3

: PRBS6

: PRBS7

: PRBS8

: PRBS9

: PRBS10

: PRBST

: PRBS12

: PRBS13

: PRBS14

: PRBS15

: PRBS16

: PRBS20
: PRBS23
: PRBS31

O 0 Jd o L d WD R O

N NN NMNNMBDMNMNMNMNNRRRBRRBRBRRBRRRBRR
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Command :PROJect:RUNTests : PATTern: SELeCt? Summary >>

S\/ntox :PROJect :RUNTests:PATTern: SELeCt?
Description Query test pattern selection (4/2/1 outputs)
Parameters N/A
Response Selected test pattern by channel
Example :PROJect :RUNTests:PATTern: SELeCt? ->
Xi:PRBS3-1
Xq:PRBS6-1
Yi:PRBS7-1
Yg:PRBS8-1
S\/ntox :PROJect:RUNTests:PATTern: SELeCt<wsp><XI|[XQ|YI|YQO>,<0|1[|2]3..... 15>
Description Set test pattern selection (4/2/1 sections to select)
Parameters <XI|XQ|YI|YQ> Channel
<0]1]2(3..... 29>: Test pattern
Response N/A
Example :PROJ:RUNT: PATT:SELC XI,O0

:PROJ:RUNT:PATT:SELC XQ, 1

:PROJ:RUNT:PATT:SELC YI,2

:PROJ:RUNT:PATT:SELC YQ, 3

:PROJect:RUNTests:BERtest: STATe? Summary >>
Syntax :PROJect :RUNTests:BERtest:STATe? [<wsp>INFO]
Description Query BER test state - Start / Stop
Parameters INFO: Returns the type of algorithm
Response 1:0N
0:OFF
Example :PROJ:RUNT:BER:STAT? —-> ON
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Command :PROJect:RUNTests:BERtest:STATe

S\/ntox :PROJect :RUNTests:BERtest:STATe<wsp><1|ON|O|OFF>

Description Set BER test state - Start / Stop
Parameters 1|ON: Start
0| OFF: Stop
Response N/A
Example :PROJ:RUNT : BER: STAT ON

Summary >>

:PROJect :RUNTests:BERtest:ReSeT SUmmClry =

Summary >>

Syntax :PROJect :RUNTests:BERtest:ReSeT
Description Reset BER error count
Parameters N/A
Response N/A
Example :PROJ:RUNT: BER:RST
:PROJect:RUNTests:BERtest:ERRor:BITS?
Syntax :PROJect :RUNTests:BERtest:ERRor:BITS?
Description Query errors/bits (4/2/1 outputs)
Parameters N/A
Response Bit error rate by channel
Example :PROJ:RUNT :BER:ERR:BITS?
Xi:0.472745
Xq:0.459920
Yi:0.450150
Yq:0.452204
:PROJect :RUNTests:BERtest: ERRor: COUNt?
Syntax :PROJect :RUNTests:BERtest:ERRor:COUNt?
Description Query error count (4/2/1 outputs)
Parameters N/A
Response Error count by channel
Example :PROJ:RUNT : BER: ERR: COUN?
Xi:35812
Xq:34940
Yi:34073
Yq:34450
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Command :PROJect:RUNTests :BERtest:BITS:COUNt? Summary S5

Syntax :PROJect:RUNTests:BERtest:BITS:COUNt?
Description Query bits count (4/2/1 outputs)
Parameters N/A
Response Bit count by channel
Example :PROJ:RUNT:BER:BITS:COUN? ->
X1:89820
Xq:89820
Yi:89820
Yg:89820
:PROJect:RUNTests :BERtest:CONTrol Summary >>
Syntax :PROJect :RUNTests:BERtest :CONTrol<wsp><SHOW | HIDE>
Description Set BER control pop-up state - Show / Hide
Parameters SHOW:
HIDE:
Response N/A
Example :PROJ:RUNT : BER: CONT SHOW
:PROJect:RUNTests :BERtest:LOCKing? Summary >>
Syntax :PROJect :RUNTests:BERtest:LOCKing?

Description Query the status of the BER lock indicator
This command returns a valid response when:
« the continuous analysis is running (: PROJect : ANALysis:CONTinuous), and
o the BER test state is ON (: PROJect : RUNTests :BERtest : STATe ON).

The BER lock indicator will turn true if the correlation between the received bit pattern and the reference known pattern
exceeds a threshold level, indicating that there is a high confidence that the correct pattern is found and matched.

Parameters N/A
Response Lock indicator status by channel
Example :PROJect :RUNTests:BERtest:LOCKing? ->

Xi:NOT LOCKED
Xq:NOT LOCKED
Yi:NOT LOCKED
Yq:NOT LOCKED
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6.3.10 Select measurements

:PROJect:MEASurements: INFO? Summary >>
Syntax :PROJect :MEASurements: INFO?
Description Query what measurement types are displayed in the measurement table
Parameters N/A
Response The mapping between numerals and text format
Example :PROJect :MEASurements: INFO? ->

Evm:VISIBLE

Ber:VISIBLE

Snr:VISIBLE

SnrDb:VISIBLE
QFactor:VISIBLE
QFactorDb:VISIBLE
MagnitudeErrorRms:HIDDEN
IQImbalanceDb:VISIBLE
IQImbalancePerc:VISIBLE
IQMagnitudeOffsetDb:VISIBLE
IQMagnitudeOffsetPerc:VISIBLE
IOffsetPerc:VISIBLE
QOffsetPerc:VISIBLE
PhaseErrorRadsRms:VISIBLE
IQPhaseOffsetRads:VISIBLE
IQPhaseErrorDeg:VISIBLE
IQSkewS:VISIBLE
IQSkewUI:VISIBLE
XYSkewS:VISIBLE
XYSkewUI:VISIBLE
PmdS : HIDDEN
FrequencyOffsetHz:VISIBLE
LinewidthHz:VISIBLE
BaudrateHz:VISIBLE
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Command :PROJect:MEASurements : SHOW? [<wsp>INFO] Summary >>

Syntox :PROJect :MEASurements: SHOW?

Description Query what measurement types are displayed in the measurement table and mapping of supported
measurement types

Parameters INFO: Returns supported measurement types

Response The mapping between numerals and text format

Exanﬁ@e :PROJect :MEASurements: SHOW? ->

Evm:VISIBLE

Ber:HIDDEN

Snr:VISIBLE
SnrDb:VISIBLE
QFactor:VISIBLE
QFactorDb:HIDDEN
MagnitudeErrorRms:HIDDEN
IQImbalanceDb:VISIBLE
IQImbalancePerc:HIDDEN
IQMagnitudeOffsetDb:HIDDEN
IQMagnitudeOffsetPerc:HIDDEN
IOffsetPerc:HIDDEN
QOffsetPerc:HIDDEN
PhaseErrorRadsRms :HIDDEN
IQPhaseOffsetRads:HIDDEN
IQPhaseErrorDeg:HIDDEN
IQSkewS:HIDDEN
IQSkewUI:VISIBLE
XYSkewS:VISIBLE
XYSkewUI:VISIBLE
PmdS : HIDDEN
FrequencyOffsetHz:HIDDEN
LinewidthHz : HIDDEN
BaudrateHz : HIDDEN

:PROJect:MEASurements:SHOW? INFO ->
0:ALL
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Command :PROJect :MEASurements : SHOW? [<wsp>INFO] Sum mary >>

:EVM

:BER

: SNR

: SNRDB

:QFACTOR

:QFACTORDB
:MAGNITUDEERRORRMS
: IQIMBALANCEDB

9: IQIMBALANCEPERC
10: IQMAGNITUDEOFFSETDB
11:IQOMAGNITUDEOFFSETPERC
12:IOFFSETPERC
13:Q0FFSETPERC

14 : PHASEERRORRADSRMS
15:IQPHASEOFFSETRADS
16: IQPHASEERRORDEG
17:IQSKEWS
18:IQSKEWUI
19:XYSKEWS

20 :XYSKEWUI

21:PMDS

22 :FREQUENCYOFFSETHZ
23:LINEWIDTHHZ

24 :BAUDRATEHZ

0 J o U W N

Quantifi Photonics | VISIQ User Manual / Programming Guide | Document version 1.06 159/176



Command :PROJect :MEASurements : SHOW Summary >>

Syntax :PROJect :MEASurements : SHOW<wsp><0 |ALL|1|EVM| 2 |BER|3|SNR| ... |22 | FREQUENCYOFFSETHZ | 23| LIN
EWIDTHHZ | 24 | BAUDRATEHZ>
Description Set measurements to be displayed in the measurement table
Parameters 0|ALL:
1|EVM:
2 |BER
3| SNR:

22 | FREQUENCYOFFSETHZ:
23| LINEWIDTHHZ:
24| BAUDRATEHZ:
Response N/A
Example :PROJ:MEAS : SHOW ALL

:PROJ:MEAS : SHOW 0
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Command

Syntax
Description
Parameters
Response

Example
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:PROJect :MEASurements : HIDE?<wsp>INFO
:PROJect :MEASurements:HIDE?

Query supported measurement types
INFO: Returns supported measurement types
The mapping between numerals and text format
:PROJect :MEASurements:HIDE? INFO ->
:ALL

:EVM

:BER

: SNR

: SNRDB

:QFACTOR

:QFACTORDB

:MAGNITUDEERRORRMS

: IQIMBALANCEDB

9:IQIMBALANCEPERC
10:IQMAGNITUDEOFFSETDB
11:IQMAGNITUDEOFFSETPERC
12:IOFFSETPERC

13:Q0FFSETPERC

14 : PHASEERRORRADSRMS

15: IQPHASEOFFSETRADS

16: IQPHASEERRORDEG

17:IQSKEWS

18:IQSKEWUI

19:XYSKEWS

20:XYSKEWUI

21:PMDS

22 :FREQUENCYOFFSETHZ

23:LINEWIDTHHZ

24 :BAUDRATEHZ
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Command :PROJect :MEASurements : HIDE Summary >>

Syntax :PROJect :MEASurements : HIDE<wsp><0 |ALL|1|EVM| 2 |BER|3|SNR| ... |22 | FREQUENCYOFFSETHZ | 23| LIN
EWIDTHHZ | 24 | BAUDRATEHZ>
Description Set measurements not to be displayed in the measurement table
Parameters 0|ALL:
1|EVM:
2 |BER
3| SNR:

22| FREQUENCYOFFSETHZ:
23| LINEWIDTHHZ:
24| BAUDRATEHZ:
Response N/A
Example :PROJ:MEAS:HIDE 2

:PROJ:MEAS:HIDE BER

:PROJect:MEASurements :MASK Summory =

Syntax :PROJect :MEASurements:MASK<wsp><maskvalue>

Description Set bit mask to define measurements to be displayed in the measurement table (O = OFF, 1= ON)
Parameters <maskvalue>: bit mask

Response N/A

Example :PROJ:MEAS:MASK #b111111

:PROJ:MEAS:MASK #b100110011

:PROJect:MEASurements:ReSeT Summory =

Syntax :PROJect :MEASurements:ReSeT
Description Reset statistical data for all measurements
Parameters N/A

Response N/A

Example
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Command :PROJect:MEASurements : EXPOrt

Synth :PROJect :MEASurements:EXPOrt<wsp><file path>

Description Export the measurements results as a .csv file in a predefined location
Parameters <file_path>:

Response N/A

Example
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6.3.11 Load and save data

Command : PROJect : NEW Summary >>

Syntax :PROJect : NEW

Description Create a new project file

Note: Save your current project before creating a new project file.

Parameters N/A

Response N/A

Example

Syntax :PROJect :OPEN<wsp><"file path">
Description Open a project file from a specified file path

Note: Save your current project before opening a new project file.

Parameters file_path: file path to the project file

Response N/A

Example :PROJ:OPEN "C:\Program Files\Quantifi Photonics\myfiles\xyz.project"
Synth :PROJect : SAVE<wsp><CURRent |"file path">

Description Save the current project in the previously saved file or save as a new file

Parameters CURRent: Saves the current project in the previously saved file

"file path": Saves the current project as a new file in this location

Response N/A

Example :PROJ:SAVE "C:\Program Files\Quantifi Photonics\VisIQ\myfiles\abc.project"
Syntax :PROJect :EXPOrt:SINGle<wsp><"file path">

Description Export currently cached raw data

Parameters file_path: file path

Response N/A

Example :PROJ:EXPO:SING "C:\VISIQ\Export\"
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Command : PROJect : EXPOrt: STARt

Syntax :PROJect :EXPOrt:STARt<wsp><acquisitions>,<"file path">
Description Start export of raw data as a series of upcoming acquisitions
Parameters acquisitions: number of acquisitions

file path:file path

Response N/A
Example :PROJ:EXPO:STAR 5, "C:\VISIQ\Export\"
:PROJect :EXPOrt: STOP
Syntax :PROJect :EXPOrt:STOP
Description Stop export of raw data
Parameters N/A
Response N/A
Example : PROJ:EXPO: STOP
:PROJect:PIPEline:CONFiguration:EXPOrt
Syntax :PROJect:PIPEline:CONFiguration:EXPOrt<wsp><"file path">
Description Export the configuration of the DSP pipeline
Parameters "file path™
Response N/A
Example VISIQ\\output_scpi\\pipeline.csv”
:PROJect:PIPEline:CONFiguration:IMPOrt
Syntax :PROJect:PIPEline:CONFiguration:IMPOrt<wsp><"file path">
Description Import the configuration of the DSP pipeline
Parameters "file path":
Response N/A
Example
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6.4 SCPI programming examples

The following are simple examples of how to control your VISIQ product using SCPI commands:

We recommend that you use the *ESR? query after every command that is sent to the device. This enables you to debug unreceived or incorrect
commands sent to the product.

6.4.1 Example A

The following is a brief example that demonstrates how to work with VISIQ.

:APP:STATE?
:APP:CONNect VISIQ

:PROJect
:PROJect
:PROJect
:PROJect
:PROJect
:PROJect
:PROJect
:PROJect

:PROJect
:PROJect
:PROJect
:PROJect
:PROJect
:PROJect
:PROJect
:PROJect
:PROJect

:PROJect
:PROJect
:PROJect
:PROJect
:PROJect

:SOURce:
:SOURce:
:SOURce:
:SOURce:
:SOURce:
:SOURce
:SOURce:
:SOURce:

:SOURce
:SOURce:
:SOURce
:SOURce:
:SOURce:
:SOURce:
:SOURce:
:SOURce
:SOURce:

:SOURce:
:SOURce
:SOURce:
:SOURce
:SOURce:

DATA:
DATA:
DATA:
DATA:

TYPE:SCOPe?

TYPE "10.10.10.34"
TYPE :SCOPe:CONNect
TYPE:SCOPe:State?

RECeiver:FIND?

:RECeiver: "10.10.10.206"

RECeiver:CONNect

DATA:

:DATA:
DATA:
:DATA:

DATA

DATA:
:DATA

TYPE:SCOPe:INITialize

CHANnel:SCALe AUTO
CHANnell:SCALe?
CHANnel2:SCALe?

:CHANnel3:SCALe?
DATA:
DATA:
DATA:
:DATA

CHANnel4:SCALe?
CHANnell:MAPPing XI
CHANnel2:MAPPing XQ

:CHANnel3:MAPPing YI
DATA:

CHANnel4:MAPPing YQ

SIGNal:MODUlation?

:SIGNal:MODUlation MF_16QAM
DATA:
:DATA

SIGNal:BAUDrate 59.84375 GBAUD

:SIGNal:FREQuency 193.4145 THz
DATA:

SIGNal:SYMbolsNumber 5000
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:PROJect:

:PROJect:
:PROJect:

:PROJect:
:PROJect:

:PROJect:
:PROJect:
:PROJect:

:PROJect:
:PROJect:

:PROJect

:PROJect:
:PROJect:
:PROJect:
:PROJect:
:PROJect:

:PROJect:
:PROJect:
:PROJect:
:PROJect:
:PROJect:
:PROJect:
:PROJect:

:PROJect:
:PROJect:

:PROJect:
:PROJect:
:PROJect:
:PROJect:

PIPEline:

PIPEline:
PIPEline:

PIPEline

PIPEline:
:NODEs: coRXCaLibratel:TRAiNing:COUNt:ReSeT
PIPEline:

PIPEline

PIPEline:
PIPEline:
:PIPEline:

PIPEline:
PIPEline:
PIPEline:
PIPEline:
PIPEline:

PIPEline:
PIPEline:
PIPEline:

PIPEline

PIPEline:
PIPEline:

PIPEline:
PIPEline:
PIPEline:
PIPEline:

NODEs?

CONFiguration:ADD 3,NONLINEARCORRECTION
CONFiguration:REMOve 5

:NODEs : CORX0:RECeiver IQRX
PIPEline:

NODEs :CORX@:SETTings "“C:\MyFiles\rec.crs"

NODEs:coRXCaLibratel:GRADient 0.3

NODEs :coRXCalLibratel:TRAiNing:HOLD?

NODEs :RETiMer2:CENTer EVM
NODEs :RETiMer2:UPSaMple SINC
NODEs:RETiMer2:SAMPles 4

NODEs : PolDeMuX3:TAPsNumber 9

NODEs : PolDeMuX3:SYMbolsNumber 5000
NODEs :PolDeMuX3:GRADient ©0.0007
NODEs : PolDeMuX3:TAPsperBaud 4
NODEs :PolDeMuX3:ReSeT ON

NODEs:EQUAlizer4:TRAiNing:COUNt:ReSeT
NODEs :EQUAlizer4:TAPsNumber 99
NODEs : EQUAlizer4:SYMbolsNumber 5000

:NODEs:EQUAlizer4:GRADient ©.000100
PIPEline:
PIPEline:
PIPEline:

NODEs:EQUAlizer4:TAPsperBaud 4
NODEs:EQUAlizer4:TRAiNing:ACQuisitions 25
NODEs :EQUAlizer4:TRAiNing:HOLD?

NODEs : PHASeestimator6: TYPE FEEDFORWARD
NODEs : PHASeestimator6:SYMbolsNumber 10

NODEs :NONlinearCorrection7:TRAiNing:COUNt:ReSeT
NODEs :NONlinearCorrection7:0RDeR 5

NODEs :NONlinearCorrection7:TRAiNing:ACQuisitions 25
NODEs :NONlinearCorrection7:TRAiNing:CONTinuous ON
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#Set measurements to be displayed in the measurement table in the UI
:PROJect:MEASurements:SHOW ALL #Display all measurements

#Run the analysis

:PROJect:ANALysis:SINGle #Run a single data acquisition
:PROJect:ANALysis:CONTinuous #Run continuous data acquisition
:PROJect:ANALysis:STOP #Stop continuou data acquisition

#Save data

:PROJect:SAVE CURRent #Save the current project in the previously saved file

#Close connection
:PROJect:SOURce:DATA:TYPE:SCOPe:DISConnect #Disconnect from the connected oscilloscope
:PROJect:SOURce:RECeiver:DISConnect #Disconnect from the connected receiver
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6.5 Programming applications

Remote communication with the CohesionSCPI service is achieved through the Standard Commands for Programmable Instruments (SCPI). Support
for VISA I/O APl over TCP/IP is provided by the VXI-11 compliant CohesionSCPI service. With VISA communication drivers installed on the client, the
implementation of VISA programming within environments such as MATLAB becomes available.

NOTE

In NI-MAX a RIO interface will show up, however there are no communication methods available or implemented on this interface.

Quantifi Photonics products are ONLY accessible through the VISA TCPIP INSTR interface provided by the CohesionSCPI service installed on the
system.
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6.5.1 Setting up NI-MAX application

To communicate with any Quantifi Photonicsproduct, the chassis / benchtop product must first be setup as a TCP/IP instrument.

1.

3.

After installing NI-MAX, launch the application. In the left side panel of the window, click the Devices and Interfaces option. A drop down of

available instruments detected will show up.

Click on Network Devices, then click Add Network Devices and select VISA TCP/IP Resource.
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Select Manual Entry of LAN Instrument. Enter in the Hostname or IP Address.

Note when operating locally, enter in the localhost IP address of 127.0.0.1. Click Finish to end the setup process.
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6.5.2 Setting up NI-VISA application

NI-VISA is used to communicate with the PXle chassis or installed modules / instruments. The above steps must be completed before attempting to

communicate using NI-VISA.

1. Launch NI-MAX. In the left-hand side menu, select an instrument from the Network Devices list.
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2. On the right-hand side panel, select Open VISA Test Panel. A new window will popup. Click the Input / Output button from the window menu.

Valid chassis and module commands can be entered in, and their returns queried
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6.5.3 Python® 2.7 code example

The following example shows how to communicate with the Quantifi Photonics product using Python code.

# You can get VXI11l from pip:
# pip install python-vxill==0.9
import vxill
from vxill.vxill import VxillException
# replace this with the IP of your device
ip = "127.0.0.1"
try:
print("connecting to " + ip + " ... ")
instrument = vxill.Instrument(ip)
print("connected")
print("checking IDN...")
command = "*IDN?"
data = instrument.ask(command)
print("IDN: " + data)
print("checking OPT...")
command = "*OPT?"
data = instrument.ask(command)
print("OPT: " + data)
# replace this with a valid command for your device (read # the programming guide section for examples)
command = ""
print("writing a specific command")
instrument.write(command)
print("checking ESR")
command = "*ESR?"
data = instrument.ask(command)
print("*ESR?: " + data)
except VxillException as e:
# pass
print("ERROR" + str(e) + ", command:

+ str(command))
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6.5.4 MATLAB® code example

To communicate with the Quantifi Photonics product in MATLAB® the installation of a VISA |O driver is required. These drivers enable the creation of

the Interface Object for instrument communication.

If developing locally on the PXI Platform, then these will already be installed. However, if development is on a remotely connected system the VISA

Libraries, e.g. National Instruments NI-VISA will have to be installed.

NOTE

MATLAB 2010x or later with the Instrument Control Toolbox is required to execute the code detailed in this section.

The following example shows how to communicate with a PXI product using MATLAB code.

% Find a VISA-TCPIP object. This is if the VISA object has already been
% created with tmtool or has been removed from the workspace without

% first being closed (cleanly disconnected).
PXIE_Chassis = instrfind('Type', 'visa-tcpip’,
'RsrcName', 'TCPIPO::10.10.10.89::inst@::INSTR',

")

% Create the ‘agilent’ VISA-TCPIP object if it does not exist

% otherwise use the object that was found.
if isempty(PXIE_Chassis)

PXIE_Chassis = visa('agilent', 'TCPIPO::10.10.10.89::inst@::INSTR');

else

fclose(PXIE_Chassis);

PXIE_Chassis = PXIE_Chassis (1);
end
% Open the connection to the VISA object.
fopen(PXIE_Chassis);
% Query the PXIE_Chassis.
response = query(PXIE_Chassis, '*IDN?');
disp('The *IDN query response:');
disp(response);
response = query(PXIE_Chassis, '*OPT?');
disp('The *OPT query response:');
disp(response);

% Replace this with a valid command for your device (read the programming

% guide section for examples)
command = "'
% Close the connection to the object.
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7 System requirements
You will require access to the following hardware:
Required hardware components:

« Compatible real-time oscilloscope(s) with four input channels
« Coherent optical receiver

« Coherent modulation signal source

« Computer that will run VISIQ

Compatible oscilloscopes include:

o Tektronix SX series real-time oscilloscopes

o Tektronix DX series real-time oscilloscopes

¢ TeledynelLeCroy LabMaster 10Zi real-time oscilloscopes
o TeledynelLeCroy LabMaster 9Zi real-time oscilloscopes
« Keysight Infiniium UXR-Series real-time oscilloscopes

« Keysight Infiniium V-Series real-time oscilloscopes

Computer running VISIQ - minimum requirements:

¢ Operating system: Microsoft Windows® 10 (64-bit)
e Processor: Intel® Core™ ib or faster CPU
« Memory: 8 GB or greater
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8 Technical Support

8.1 Contacting the Technical Support Group
To obtain after-sales service or technical support for this product, contact Quantifi Photonics:
support@quantifiphotonics.com

To accelerate the process, please confirm that your setup meets the minimum system requirements (refer to System requirements) and provide all
relevant information, including:

« VISIQ version number and license type
To access this information: Click the VISIQ logo and select About VISIQ.

e Hardware ID
This is the hardwareid.hid file that you have generated when activating VISIQ.

« Adescription of the issue, including the project file and relevant screen captures if possible.
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