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Overview

TAP is designed to make it easy for programmers to develop test steps and procedures using Visual
Studio. If you are a non-programmer, TAP offers some built-in steps that can help you control
instruments. This exercise will introduce you to the basic built-in steps and the Command Expert plugin
that can be a great productivity enhancer for non-programmers.

Lab Objectives

The objectives of this lab are to:

¢ Understand how TAP Test Steps can be seamlessly created using using Command Expert and
the TAP Command Expert Plugin.

e Learn how the built-in SCPI steps can be used for simple instrument control.

e See how to interact with a Keysight analyzer (MXA) and generator (MXG) using TAP. Familiarity
with these instruments is NOT a prerequisite.

Prerequisites

This lab requires the following software:

¢ Test Automation Platform (TAP): Download the latest version from Test Automation Platform
Developer’s System at www.keysight.com. TAP also requires:
o TAP license, obtained through the TAP GUI upon first start.
o Keysight License Manager (KLM), installed with TAP and used to manage your license.

For instructions on installing TAP, see Keysight TAP Training Lab 1 — TAP GUI Introduction

¢ Keysight Command Expert 1.6 or above: Download the installer from Command Expert at
www.keysight.com.

¢ Keysight 10 Libraries 17.2 or later: Download the installer from [IO Libraries Suite}
(https://www.keysight.com/en/pd-1985909/io-libraries-suite?nid=-
33330.977662.00&cc=DE&Ic=ger) at www.keysight.com.

e TAP Command Expert Plugin: Download the plugin from
http://plugins.tap.aalborg.keysight.com/. Installing the plugin is explained in this document.

¢ MXA Setup.iseq: a command expert sequence provided to you in an email or on a USB.
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Lab Setup

We begin this lab by installing the Command Expert plugin, configuring results listeners, and configuring

instruments.
To get started, launch the TAP GUI:
e Select Windows Start > Keysight Test Automation Platform, or

e Double-click TAP_PATH/Keysight.Tap.Gui.exe.

Note: In this document, TAP_PATH refers to the TAP install directory, which is either:

e For 64-bit systems: C:/Program Files/Keysight/TAP
e For 32-bit systems: C:/Program Files (x86)/Keysight/TAP

Install TAP Command Expert Plugin

We will install the TAP Command Expert plugin using the TAP Package Manger. This plugin makes it

possible for non-programmers to leverage Command Expert for creating custom test steps. From
Command Expert, you can construct SCPI sequences and define input variables that will show up as

properties (Step Settings) on the Command Expert step in the TAP GUI. Results/outputs from Command

Expert are automatically stored as a results in TAP, when a database-based Result Listener is

configured.

Follow these steps to install the latest version of TAP Command Expert plugin:

1. Copy the downloaded Command Expert.version. TapPackage to the TAP installation folder

(TAP_PATH).

2. In the TAP GUI, select Tools > Plugin Package Manager to open TAP Package Manager.

Notice that the Command Expert plugin appears at the bottom of your list, grayed out, meaning

that it is downloaded but not installed:

.WKEVSIGHT Package Manager ? X
Settings
Bundles | Packages csv
8.7.270-rc+9dcossf, Installed) 11/09/2018 Uninstall
2 Name Installed Version S ( )
More Information
o csV 8.7.270-rc+9dc06afe
Description Plugins ‘ Files Dependencies
v Demonstration 8.0.40+50e701d0

v Licensing Components  1.0.31+0bed9d36

+ & REST-API 1.2.230-rc+0f1b2eaa
+ @ Resulis Viewer 8.7.270rc+9dc06afe
v" SDK 8.7.270-rc+9dc0bafe
v‘ SDK Tools 8.7.270-c+9dc06afe
o SQLite and PostgreSQL  8.7.270-rc+9dc06afe
v TAP GUI Controls 8.7.270-rc+9dc06afe
+ @ Timing Analyzer 8.7.270-rc+9dc06afe
v WebRunner 1.0.67+550bfbaf

v Unpackaged

This plugin package contains a result listener that allows for TAP results to be
output in a CSV format. CSV is a common data exchange format that is widely
supported by consumer, business, and scientific applications. It is basically plain
text saved in a tabular format and the settings let you configure which separator to
use: comma, semicolon or tabular.

Status
Released

Organisation
Keysight Technologies

<

Search...

3. Click on CommandExpert. Now you see the content of the CommandExpert package in the right

Page 5



4.

side of the window:

Settings
Bundles | Packages
< HName
o csv
v Demonstration
v Licensing Components
+ @ REST-API
v @ Results Viewer
~.f SDK
v SDK Tools
v SQLite and PostgreSQL
v TAP GUI Controls
+ @ Timing Analyzer
v WebRunner
v Unpackaged
Search...

.w KEYSIGHT Package Manager

Installed Version

8.7.270-rc+9dc06afe
8.0.40+50e701d0

1.0.31+0bed9d36

1.2.230-rc+0f1b2eaa
8.7.270-rc+9dc06afe
8.7.270-rc+9dc06afe
8.7.270-rc+9dc06afe
8.7.270-rc+9dc06afe
8.7.270-rc+9dc06afe
8.7.270-rc+9dc06afe

1.0.67+550bfb8f

<

Command Expert

1.0.28+d4ca4300 06/19/2018 Install

Description Plugins Files Dependencies

This plugin makes it possible for TAP users to leverage Command Expert to create
custom TestSteps that can communicate with instruments without requiring any
programming knowledge.

Status
Active Development

Organisation
Keysight Technologies, Inc.

Contacts
tap.support@keysight.com
Prerequisites

Command Expert 1.8

Links
http://keysight.c
http://keysight.co

Click the tabs to see the contents:

o The Description tab gives a general overview of the plugin.

o The Plugins tab show all the custom test steps, Instruments, DUTs, Result Listeners and other

components contained in the plugin.
o The Files tab shows all the files included in the Package.
o The Dependencies tab shows if the plugin is dependent on any other packages.

Click Install. When the installation completes, close the TAP Package Manager.

Configure Result Listeners

For this lab you need an SQLite Result Listener, which is based on a lightweight database. It consists
of a single file (stored on the local system) that encapsulates the full data set. If you already have a
SQLite Result Listener configured (perhaps from previous lab) you can skip this section. You can see
in the Resource Bar if an SQLite Result Listener is already configured:

DUTs Add New

Instruments

PSU @ Results

SQLite CSvVe Log®

We need to configure where and how TAP stores results. Follow these steps to configure the TAP
Result Listener.

1.

In the TAP GUI, select Settings > Results. There are no result listeners configured by default.
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Settings ? 4

I Engine ‘ GUI ‘ Results ‘ I

~ox [ oo

2. Click the + in the lower-left corner of the Settings window. A window with supported Result
Listeners appears.
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Add New Result Listener ? x

‘ kearch... Q

» Action
% Database
% Plugin Development

» Text

Close

3. Click the arrows (*) to expand the groups then click Add next to SQLite to add the SQLite Result
Listener and click Add next to Text Log to add a Text Log Result Listener. Close the window
when done.

Add New Result Listener ? iy
‘ kearch... Q
w Action

Motifier Add
v Database

PostgresaL Add

S0Lite Add
w Text

CsV Add

Text Log Add

Close

Click OK in the Settings window. Now you should see two Result Listeners in the Resource Bar
at the bottom of the TAP GUI:

Results SQLite ® Log @
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Using Command Expert

Keysight's Command Expert software provides fast and easy instrument control. It combines instrument
commands, documentation, syntax checking, command execution, and code generation in one tool.
Command Expert works with instruments that use Standard Commands for Programmable
Instrumentation (SCPI), IVI-C, or IVI-COM drivers. In this lab we will focus on controlling instruments via
SCPI.

Follow these steps to get familiar with TAP Command Expert plugin.

Accessing Command Expert

1. In the TAP GUI, select File > New to create a new test plan.
2. Add a Command Expert step:
o Click the + button to open the Add New Steps dialog:

-w KEYSIGHT Test Automation

File Settings Tools View Help

Test Plan Uniitled

Step: | + Test Plan: .- Repeat ~ Completed in 0.0

Step Name Verdict Duration Flow Step Type

o Expand the Command Expert group, then click Add to insert a Command Expert step.

Steps 7 ~ *

‘ kearch... Q

» Basic Steps

+ Command Expert

Command Expert Add | Add Chilc

» Demo

% Flow Control

o Close the dialog.

3. You now have a test plan with one Command Expert step. Select the step to see the Step
Settings for this step. Notice that the settings must be edited in Command Expert:

.W KEYSIGHT Test Automation ? - O et
File Settings Tools View Help 8.7.270-rc+9dc06afe
Test Plan Untitled* ? v # | Step Settings ? ~ X
step: + —  TestPlan: ok [» Repeat ~ Completed in 0.00 s
Step Name verdict Duration Flow Step Type %
(b [#] Command Expert Command Expert \ Command Expert

4. Click on Edit in Command Expert to launch Command Expert in add-on mode:
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£ Untitled - Keysight Command Expert

File Edit Play Help

- '
Active Instr t C d Search Command

None

My Instruments

N&700
SCPI-5%

MNew Instrument...

A A AN
g -~
> Sequence |'_f
5
a. Mame: |Untitled Description: |\ %) No description yet.
=3
B | Status | Instrument Code Results
1
2
3
5
— r
[ Export to Add-On ] [ Cancel ]
Ready

Note: Command Expert can also be launched in stand-alone mode, which does not allow you to
export steps/commands to the TAP GUI. When using Command Expert with TAP, always launch it
from the TAP GUI.

We are now ready to edit in Command Expert.

Connecting to an Instrument

In this lab we will build a simple Command Expert sequence to control the MXG. First we must
connect to the instrument. Follow these steps:

1. In Command Expert, click the New Instrument... button:
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£ Untitled - Keysight Command Expert

File Edit Play Help

-
Active Instr t C d Search

-
Command

None

My Instruments

MN&700
SCPI-9%

-

| MNew Instrument...

A A VAN

) S—
2. Connect to your MXG

o Select Connect to a real instrument, then click Next:

r’ﬁ

E Mew Instrurment

(@ Connect to a real instrument

) Simulate an instrument connection

Choose the instrument connection type

< Previous

Mext =

J |

Cancel

o Now click Manually enter an instrument address:
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£ New Instrument

No instrument found

Mo instruments were located. Choose how you want to proceed:

) Search again

® Manually enter an instrument address

) Simulate instrument

| <previous | [ mext> | |

Cancel

o Enter the MXG instrument’s IP address, then click Next:

£ New Instrument

Enter the instrument address

address [TCPIP::{M)CG IP=:: INSTR| I

The address of the instrument can be:

- An IP address such as: 152.168.0.1

- A hostname such as: MyInstrument.MyDomain.com
- & VISA resource such as: GPIB0::10::INSTR

- A VISA alias such as: USBInstrumentl

For additional help launch Keysight Connection Expert.

< Previous l [ Next > ] [

Cancel

Note that you can also simulate a connection, however this is not covered in this lab.

3. Select the MXG Signal Generators with the appropriate FW Version (most recent in this case)

and Type set to SCPI, then click Next:
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5.

£ New Instrument

Choose the instrument command set from the list below

Search: |Ty.:'..= g search term and press Enter to search

Q|

MXG Signal Generators

Available

| Command Set Name & FW Version Type T | Status T | A
MB070A High-Performance BERT 3.0 SCPI Available
MBO70A System Software S4.0 SCPI Available
MB0T0A System Software 54.5 SCPI Available
M81%0 Arbitrary Waveform Generator 3.1.0.0 SCPI Available
M54854 PXle Vector Network Analyzer A.11.60.00 SCPI Available
[ anag enerators 0 3 F

v
Mame: MX¥G Signal Generators Type: SCPI
FW Version: A.01.80 Author: -
Status: Available Supported N51814, N5132A, N51834, N51614,
Description: MXG Signal Generators Models: N5162A
[ < Previous ] ’ Mext = l [ Cancel
4. Enter the instrument name and description (optional), then click Next:
L Mew Instrument >
Enter the instrument name and description
name = | MXG
description Keysight Generatord
[ < Previous ] ’ Mext = l [ Cancel l

In the final dialog, click Add to My Instruments to add the instrument to Command Expert:
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name
connection info
command set

description

£ New Instrument

Confirm the connection information

MXG
Simulate using default values
M¥G Signal Generators / A.01.80

Keysight Generator

’ < Previous l [ Add to My Instruments ] ’

Cancel

6. Now that the MXG is added to the list of instruments, click the Connect button:

File Edit Play Help

£, Untitled - Keysight Command Expert

-
Active Instruments

None

My Instruments

MXG
N&700
SCPI-5%

New Instrument...

MXG

Mame: MXG
Address:
Command Set: MXG Signal Generators [ A.01.80
Type: SCPI
Supported Models:  N5181A, N51824, N5183A, N5161A, N5162A
Description: Keysight Generator

Identify Instrument
I Connect I Simulate ] I Edit... ] I Clone... ] I Delete...

M

7. Command Expert now shows:

o A list of Active Instruments (top left panel)
o A tree of SCPlI commands in the Command Search panel (center section)
o A list ofinstrument commands in the Sequence panel at the bottom
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£ Untitled - Keysight Command Expert O *
File Edit Play Help
Active Instr t: Ci d Search h l’Cl:bmmand h
m Enter search terms here |
My Instruments MXG | Search || Recent
MXG “ D SCPI ol To select @ command, click it in the pane to the left, or enter its name here
N6700 ABORE
SCPI-55 | IE‘ CALibration
I [ ] b1aGnostic
I |_] pisPlay
I+ [] mrTiate
P[]
I [] MEMory
I+ [] MMEMory
I [] output
I [] route
I [] [s0URce]
I [] sTaTus
I [] sysTem
I [] TRIGger v
—
<| I ) >
L
g
¥ Sequence
5
a- ’ B x Mame: |Untit|ed Description: | Mo description yet.
=
B Instrument Results
1| (Connect "MXG", ", "MXG Signal Generators / A.01.80") Simulating
2
3
4
5
- N
[ Export to Add-On ] [ Cancel
Ready

We are now ready to add SCPI commands to the sequence.

Building the Test Step Command Sequence

Now we will create a command sequence that will reset the MXG, disable RF output, set the frequency
and amplitude, and then send the signal. Follow these steps:

1. Add the *rsT1 command, which resets most signal generator functions to factory-defined conditions:

o In the Command Search panel, search (A) or navigate (B) to locate*rst1. Note that the SCPI
programming documentation for the command appears in the Command panel on the right
(C).

o Click Add Step to add a step to the sequence (D):
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£ Untitled - Keysight Command Expert m} X
File Edit Play Help
i 3
Active Instruments Command Search Command
(o mxc _____J{IP A *RST
My Instr MXG [ Search ] Recent | Command
A
MXG mm ] *RST = |‘RST <7
NE700 SYSTem:PRESet:PERSistent
SCPI-83 S¥STemn:PRESet:ALL
TRIGger: 5SEQuence: SOURG Variables > Add Step & Execute ] [ Add Step
SOURce:SWEep:FREQuency:
TRIGger: SEQuence: TIMer ) Command Reference
SOURce:FREQuency:REFerer o
SOURce:RADIo: DMODulation *RST
SOURce:CORRection: STATe
SOURce:MODulation:PM: BAR Supported
SOURce:SWEep:GENeration + All Models
SOURce:MODulation:FM: DEV
L3
SOURce:FREQuency:REFerer =1
1| SOURce:RADIo:MTONe:ARB: ¥ . .
The Reset (RST) command resets most signal generator finctions to factory-defined v
New Instrument... < m_ | > "
condifions
- v . | v
P
» || sequence "
g
a. ’ & x Name: |Untitled Description: || No description yet.
|-
B Status Instrument Code Results
E 1 (Connect "MXG", ", "MXG Signal Generators / A.01.80") Simulating
2
&
4
5
L
Export to Add-0On ] [ Cancel
Ready
o The step is added to the sequence:

g -
» Sequence |—_q
5
a‘ ’ ﬂ x MName: |Untitled Description: || v No description yet. |
=
1] | Status | Instrument | Code Results |

1 s MXG (Connect "MXG", ™", "MXG Signal Generators / £.01.80") Simulating
2
3
4
5
QNN v

2. Add the [sTaTe] command, which enables or disables the RF output on the instrument.
o |In the Command Search panel, navigate to output > [POWer] > [STATe].
o In the Command panel, enter 0 in the state field.

o Click Add Step.
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£, Untitled - Keysight Command Expert [m| X
File Edit Play Help
4 N h ™
Active Instruments Command Search Command
| o & ouTPutSTATE 0
oy T e MXG [ Search | Recent | | Command |Quer‘f |
— . A -
MXG i [] mmEMory [ouTPut: sTATE 7]
N6700 4[] output
SCPI-99 I [] eLanking > state  =[d o]
[ |:| MODulation
I [ ] PROTection Add Step & Execute ] [ Add Step ]
[STATe]
I [ rouTe ~ |Command Reference
I [] [50URce]
I [] sTatus A
.
= [:STATe]
I |:| TRIGger
[ unrr Supported
“CLs s All Models
“ESE
[T “esr = :OUTPut[:STAT=] ON|OFF|1]0
New Instrument... <| 1] | » :OUTPut[:STATe]? v
. AN B — S
P
> Sequence |'_f
Ey
a. ’ ﬁ x MName: |Untit|ed | Description: | * | No description yet. |
=
2 ‘ Status | Instrument | Code | Results
1 + MXG (Connect "MXG", ™", "MXG Signal Generators / A.01.80") Simulating
2 MXG *RST
3
4
5
QTN
’ Export to Add-On ] I Cancel ]
Ready

3. Add the [aw] command, which sets the signal generator output frequency for the CW frequency
mode.

o In the Command Search panel, navigate to [SOURce] > FREQuency > [CW].

o |In the Command panel, click the Variables >> button:
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£ Untitled - Keysight Command Expert m} x
File Edit Play Help
Active Instruments Command Search Command
|| oo o ‘SOURCe:PREQuency:cW
M T e MXG I Search | Recent | Command | Query |
e A -
MXG [ I:‘ PROTection |SOURce:FREQuency:CW 17 |
NE700 [5TATe]
SCPI-5% | I:‘ ROUTe » value ==|Enrer an integer or a special value or a real number E‘ Default (HZ) |
4[] [50URCce]
¢ [] BuRst I ’ Add Step & Execute ] ’ Add Step ]
I [E] correction
“ |:| FREQuency +  Command Reference
CENTer
I [] cHANnels A
= :FREQuency[:CW]
I D LSPurs
MODE Supported
MULTiplier « All Models
I [I1] oFFset
L REFerence - [:SOURce] :FREQuency[:CW] <value><unit>
New Instrument... = m | > [:SOURce] : FREQuency[:CW] ? v
L V. | —— A
P
b Sequence |'_f
s
5' ’ & ﬁ x Mame: |Untitled Description: | v ) No description yet.
=
2 | Status | Instrument | Code | Results
1 o MXG (Connect "MXG", ™", "MXG Signal Generators / A.01.80") Simulating
2 MXG *RST
3 MXG :OUTPut:5TATe 0
4
5
R
[ Export to Add-On ] I Cancel I
Ready

o Configure the variable as follows:
= Use = Parameter
= Name = Center Frequency [HZz]
= Value = 2e9

Command

:SOURce:FREQuency:CW <Center Frequency [Hz]=

Command | Query |

|soURce:FREQuency: Cw 77

Value

Use Name

B pev (Hz1| = 2000000000

# wvalue |Parameter

<= Variables ’ Add Step & Execute ] ’ Add Step l

Notice the arrow ( ™™ ) next to the parameter. This indicates that this is an input parameter.

o Click Add Step. Now you have an input parameter as you can see in the left:

:S0URce:FREQuency:CW <Center Frequency [Hz]>

< | Variables Sequence |'_f
Input Parameters ’ & ﬁ x Mame: |Untitled | Description: |\ ¥ No description yet.
| ® Center Frequenc... |2000000000 | HZ | ‘ Status | Instrumen‘ Code T
Output Parameters 1 o MXG (Connect "MXG", "7, "MXG Signal Generators / A.01.80") Simulating
2 MXG *RST
Local Variables 3 MXG :OUTPut:S5TATe O
4
5

4. Add the [amp1itude] coOmmand, which sets the RF output power:
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o |In the Command Search panel, navigate to [SOURce] > POWer > [LEVel] > [IMMediate] > [AMPlitude].

o In the Command panel, click Variables >>. Configure the variable as follows:
s Use = Parameter
= Name = Amplitude [dBm]
= Value = -30
o Click Add Step.
5. Add a [sTaTe] command to enable RF output:

o In the Command Search panel, navigate to output > [Power] > [sTATe]. In case this doesn’t exists
navigate to output > [STATe]

o In the Command panel, click << Variables.

o Set the state field to 1, then click Add Step.

6. You should now see:
o Two input parameters in the lower left panel

o Six steps (including the Connect step) in the Sequence panel

< | Variables Sequence |'_f
Input Parameters ’ B ﬁ x Mame: |Untitled | Description: ||~ No description yet.
® Center Frequenc... | 2000000000 | HZ Status | Instrumen | Code | Results
® Amplitude [dBm] 1 v MXG {Connect "MXG", ", "MXG Signal Generators / A.01.80") Simulating

2 MXG *RST
Output Parameters 3 MXG :OUTPut:STATe 0

4 MXG :S0URce:FREQuency: CW <Center Frequency [Hz]=
Local Variables MXG :SOURce:POWer:LEVel:IMMediate: AMPLitude <Amplitude...

:OUTPUt:5TATe 1

~ @ w

7. Click the Play Sequence button ( ’ ) to run the sequence. The MXG will switch output off, set
center frequency to 2GHz, and then switch output on again.

8. In the Sequence panel Name field, enter MXG Setup:

-
Sequence |'_f

’ ﬂ ﬁ x Marme: |I‘~"IJ(G Setup] | Description: | ~ ) No description yet.

| Status | Instrumenl Code | Results

1 o MXG {Connect "MXG", ™", "MXG Signal Generators / A.01.80") Simulating

2 o MXG *RST

3 o MXG :OUTPut: 5TAT: O

4 o MXG :S0URce:FREQuency: CW =Center Freguency [Hz]=

5 o MXG :S0URce:POWer:LEVel:IMMediate: AMPLitude <Amplitude...

B MXG OUTPut:STATe 1

9. Click the Export to Add-On button at the bottom of the window:

Export to Add-On [ Cancel

10. This returns you to the TAP GUI, where the Command Expert step has been renamed to MXG
Setup and is populated with SCPI commands and related properties. Select the MXG Setup step
to inspect its step settings:
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Test Plan Untitled* ? ~ * Step Settings ? ~ K

stepr + — TestPlan: ok [> Repeat - completedin 0.00 s Edit in Command Expert
Export Code

>l

Step Name Verdict Duration Flow Step Type
w Instruments

MXG Setup MXG SCPI (TCPIP0z10.1

& [¥] MXG Setup
~ |nput Parameters

Amplitude [dBm] -30
Center Frequency [Hz] | 2000000000 HZ

Notice the two input parameters from the Command Expert sequence.

Change the parameters and click Run. The MXG settings change. Notice the settings on the front
panel of MXG:

2.000 000 000 00 &=z| -30.00 den

11.

10/28/2016 20:1k

12. Set the parameters back to original values (-30dBm/2GHz) and click Run once for subsequent
steps to work properly.

Adding More Details to the Test Step

The previously added test step does not show any description of the parameters. To add a description,
follow the steps below:

1. Select the test step and click the Edit in Command Expert button.

2. When Command Expert opens, focus on the Variables dialog:

>
< | Variables

Input Parameters

® Center Frequenc... HZ
@ ampitce o3

Qutput Parameters

Local Variables

3. In this dialog:

o Expand the Center Frequency parameter.
o Rename the Center Frequency input parameter to Settings/Center Frequency [Hz].

o Enter a description.
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-
< | variables
Input Parameters =)
.:A‘,\’I
MName: Value (HZ):
|5ettings\<:enter | |2uuuuuuuuu |
Type:
Description:
Sets the Center Frequency of Signal
Generator output in Hz.l
I X
© Ampltue 6 U
Qutput Parameters
v
s W

4. Similarly, expand Amplitude, and:

o Rename it to Settings/Amplitude [dBm].
o Add the description Sets the RF Output power in dBm.
5. Next we will enable/disable RF output on the instrument from the Test Step:

o Select the last step of the sequence:

. -
Sequence |'_f
’ E ﬁ x MNarme: |MXG Setup | Description: | + | No description yet.
| Status | Instrumenl Code | Results
1 MXG {Connect "MXG", ™", "MXG Signal Generators / A.01.80") Simulating
2 MXG *RST
3 MXG :OUTPut: 5TAT: O
4 MXG :SOURce:FREQuency:CW <Settings\Center Frequency [H...
5 MXG :S0URce:POWer:LEVel:IMMediate: AMPLitude <Amplitude. .
s | [ mxe [ :ouTPut:STATe 1 '
7

b "

6. In the Command panel, click the Variables >> button. Configure the variable as follows:

o Use = Parameter
o Name = Enable Output

o Value =1

Command

:0UTPut:5TATe <Enable Output>

Command | Query |

OUTPut: STATe 1‘::’
Use Mame Value
» state || Parameter able Output| = |1 E‘ |
<< Variables |[ Update Step 6 l [ Add Step & Execute l [ Add Step ]

7. Click Update Step 6. The Enable Output parameter now appears as an Input Parameter in the
lower left corner and has a value of 1:
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< | variables

Input Parameters

@ Settings\Center... HZ

Qutput Parameters

| »

Local Variables

v

8. Click Export to Add-On. When the TAP GUI is visible, click on the MXG Setup step. You will see
that the step now looks more structured. You can hover the mouse over the step properties or
settings to reveal additional help text:

Step Settings ? ~

s

Edit in Cormmand Exper

Export Code

w Instruments

MXG MXG (TCPIPO:10.1 ~

+ |nput Parameters

Enable Qutput [
w Settings
Amplitude [dBm] -30

Center Frequency [Hz] | 2000000000 HZ

Command Expert Output Parameters in TAP

Now we will see how Command Expert output parameters can be used in TAP.

1.

In the TAP GUI:

o Add a Delay step to the test plan after the MXG Setup step.
o Set the Time Delay of the Delay step to 1s; this allows settling time.
o Add a new Command Expert test step after the Delay step.

The resulting test plan should look like this:

Step Name Verdict Duration

Flow

Step Type

[#] MXG Setup

[#] Delay

[#] Command Expert

MXG Setup
Basic Steps \ Delay
Command Expert \ Command Expert

Select the Command Expert step and click Edit in Command Expert.

+|&

In the Command Expert window, select File > Open Sequence (or press CTRL+0) and open the

MXA Setup.iseq file (copied earlier from USB stick to a temp folder on your PC).

This loads a measurement sequence for the MXA. If you see the following dialog, you do not have

the command set installed. Click Install:
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£ Command Expert by

9 Sequence 'MXA Setup' uses a command set that is not installed.
4 - X-Series Signal Analyzers Spectrum Analyzer Commands / A.17.05, M.17.56

Do you want to install this command set? (20.28 MB)

| mstal | [ cancel |

4. Notice that the sequence already contains some input parameters:

N oY
< Variables Sequence R4
Input Parameters A ’ Marme: [MXA Setup | Description: | + ) No description yet. |
® Points | Status | Instrumer| Code | Results |

- W o - p - =~
® Center Freq [Hz] [2000000000 1 MNS020A (Connect "NS020A", "", "X-Series Signal Analyzers Spec.. Simulating
2 NS0Z0A *RST
(%) Span [Hz] 20000000 3 N9020A  :INSTrument:SELect SA E|
Output Parameters 4 NS0204 :SENSe:FREQuency:CENTer <Center Freq [Hz]=
5 MNS0204 :SENSe:FREQuency:SPAN <Span [Hz]=
i r ALOOSOA B =L U L P

A

5. In the Sequence panel, select Step 1: (Connect...)

6. In the Command panel, make sure that the correct address and command set are used:

o Click the icon to set the IP address of MXA in your configuration.

Command

(Connect "N9020A", "", "X-Series Signal Analyzers Spectrum Analyzer Commands / A.17...

name =n9020A |

v ()

command set=-=l)¢-Series Signal Analyzers Spectrum Analyzer Commands / 4.17.05, M.1

address |.:.-'..“. r instrument address

=]

e biank to simuiat
€ ianx [o simual

m

- legve Di

e

description |J_-:-.-':-1,.=..'.';:. enter a description |

Update Step 1

o In the Connect Step Address dialog, select Connect to a real instrument, then click Next.

o If you have access to an MXA, click Manually enter an instrument address, enter the IP
address of the MXA in your setup, then click Next.

o Click Confirm.

o For command set, select the X-Series Signal Analyzers Spectrum Analyzer Commands
with the matching (or most recent) FW version.

o Click Update Step 1.

’).

You will see that the last SCPI query (READ:SANalyzer?) in the sequence returned a number of
values. Click on that step in the sequence and read the documentation in Command panel to see
that the command returns points as an array of X/Y pairs containing frequency and amplitude.

7. Run the sequence by clicking the Play Sequence button (

8. Now we will configure this Command Expert step to generate output values, which will be stored as
results by the TAP test step:

o In the Command panel, click Variables >>:
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Command

:READ:SANalyzerl?

| Query (BlockReal32) || Query (BlockReal64) | Query (AsciiReal) | Query (BlockInt32) |

|READ:SANalyzer?

This syntax has required formatting commands

[ Add & Execute Them ] [ Add Them to Sequence ]

SANalyzer<n= |1

sAnalyzer

|C‘lr'cking Add Step & Execute will return & list of comma separated real nu4

" Variables == l [ Update Step 9 l [ Add Step & Execute l [ Add Step

)

o Configure the sAnalyzer variable (notice it is an output variable, indicated by the

» Use = Parameter
= Name = Spectrum

Command

:READ:SANalyzerl?

| Query (BlockReal32) || Query (BlockReal64) | Query (AsciiReal) | Query (BlockInt32) |

|READ:SANalyzer?

This syntax has required formatting commands

[ Add & Execute Them ] [ Add Them to Sequence ]

Use Mame Value
SANalyzer<n= |--

] | E

| sAnalyzer | - | |

| |O‘fc.¢dng Add 5tep & Execute will return & !.I |

’ <= Variables l I Update Step 9 I [ Add Step & Execute l [ Add Step

)

icon):

o Click Update Step 9. This adds an output parameter to the variables of this sequence:

-
< | Variables

Input Parameters

@ o
@ Conte e i [z00000000
© spmtia

Qutput Parameters
@ specrum [ |

Local Variables

"

9. The values returned by this SCPI query are formatted as an array of X/Y pairs. You need to add

some extra information so that TAP can make proper use of the data:

o o o

In Fieldl type Frequency [Hz].

o

In Field2 type Amplitude [dBm].

Expand the Spectrum output parameter then expand the Data Format group.
Set Data Format to Interleaved DataArray 2D as the data we get is returned pairwise.
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-
< | Variables

Qutput Parameters

®

Marme:

Value:

|Spectrum

| [11990000000,-85.3

Type:

Description:

~
Diata Format:
Field1:
Fieldz:

double[]

Interleaved Da

Frequency [Hz]

Amplitude [dBm

X

Local Variables

"

10. Click Export to Add-On. In the TAP GUI, you will see the renamed step in the Test Plan panel:

Step Name Verdict Duration Flow Step Type
[#] MXG Setup MXG Setup
[ Delay Basic Steps \ Delay

[#] MXA Setup

MXA Setup

11. Click on the MXA Setup step and notice the Step Settings.

12. Let’'s look at some results:

o Click Run, then select Tools > Results Viewer to see the spectrum plot. After inspecting the
results, close the viewer.

o Increase the number of points in the spectrum from 101 to 1001.

o Click Run again, then open Results Viewer to see the spectrum plot with more points:
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AN KEYSIGHT Results Viewer

File Template Settings

Spectrum

Chart Settings
Chart Type
Title

Subtitle:

A

]
=y
_an |

Amplitude [dBm]

-100 o

Dark Theme
DateTime X-Axis
~ Legend
Add Axis Name
Placement
Position
show
v Series

T Result Type

M . ~ Chart Data
3 2 » N = 1 2 [
] |'¢=% _*" !t. ,tﬂ:" l# 1 1-’, %:' ‘} =™ = 0 q:ff" X-Axis
F ] [ .
vy Ha br; ‘ll':: :‘ :* v :;:#: “i'- E? I \"|:. o :". s (Left)
s " W a wnt ‘-_ ._? - p v §e el =t § Y-Axis (Left)
. . .
- R L . - LR I I B Ll -Axis (Right)
. :
. - " Show Limits:
H .
T . . T T . T T . . T
19956409 199608 1997e+00  1998e+09  1990¢+09 2er08 20016409 2002e+08  2003e+D9  2004e-09  2.005¢+08
Frequency [Hz]
Zoom: 100% ]

o After inspecting the results, close the viewer.

XY Scatter
Spectrum

Select Data
O
]

O

Inside
TopRight
™

Spectrum

Add a Madifier

Frequency [Hz]

Amplitude [dBm]

Select Data
Select Data

13. The Command Expert Test Steps in TAP can be used like any other step in TAP. Now we will
make the test plan sweep over the frequencies of the MXG:

o |In the TAP GUI, add a Sweep Loop (Range) step below all other steps.

o Move the three previous steps (Setup MXG, Delay, and Setup MXA) into the Sweep Loop
(Range) step, so they become child steps of it. To do this, hold CTRL and click on each of the
three steps. When they are selected, drag-and-drop them onto the Sweep Loop (Range)

step. The test plan now looks like this:

Step Name Verdict Duration Flow

Step Type

[+#] Sweep Loop (Range)
[+] MXG Setup

[#] Delay
[#] MXA Setup

Flow Control \ Sweep Loop (Range)
MXG Setup

Basic Steps \ Delay

MXA Setup

o Click on the Sweep Loop step and set the Step Settings as follows:

= Sweep Parameter — Center Frequency [Hz]
Behavior - Linear

Start — 1.995e9

Stop — 2.005e9

The

Step Size — 5e6

resulting step settings are:

+e

Page 26



Step Settings ? ~ X
Sweep Parameters | Center Frequency [Hz]
Behavior Linear w
Start 1995000000

Stop 2005000000

Points 3

Step Size 5000000

Current Value 2005000000

o Run the test plan, then open TAP Result Viewer to see the spectrum plot:

Qﬂ‘ KEYSIGHT Results Viewer 7 o O b
File Template Settings
“ | Chart Settings
Chart Type XY Scatter v
+ Title Spectrum
Spectrum Subtitle: Select Data ~
‘ n ’ Dark Theme O
H H H DateTime X-Axis [ |
H I .
a4 . . . ~ Legend
. " u - Add Axis Name [ ]
. " . .
- " . . Placement Inside ~
= : - : Position TopRight ~
.
50 '_ ., - Show ™
7 . . . - w Series
@
= . - " - T Result Type | Specirum ~
k] = = . r -
2 - [ Add a Modifier ~
= .
E pd = . ® ~ Chart Data
.
XAXIS Frequency [Hz] -
Y-Axis (Left) Amplitude [dBm]
Y-Axis (Left) Select Data
¥-Axis (Right) Select Data v
Show Limits:
T T T T T T T T T T T
1995e+09  1996e+D9  1.997e+09  1998e+09  1999e+09 2e+09 2001e+09  2002e+09  2003e+09  2.004e+DI  2.005e+09
Frequency [Hz]
>
Zoom: 100% ]

14. You can split the data by adding a split modifier:

o

In Chart Settings under Series, click Add a Modifier and select Split.
Select Settings > Center Frequency [Hz] for the split.

[e]

o

Set Chart Settings > Chart Type to XY Line. Now the chart looks like this:
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-\N KEYSIGHT Resulls Viewer ? - O X

File Template Settings

Chart Settings
Chart Type XY Line ~
+ [ Title Spectrum
Spectrum Subtitle: Select Data ~
Dark Theme O
— Settings Center Frequency [Hz] =1995000000, DateTime X-Axis [
~— Settings Center Frequency [Hz] =2000000000)
-ap | ~— Settings Center Frequency [Hz] =2005000000) ~ Legend
Add Axis Name [
Placement Inside
Position TopRight
50 Show e
E v Series
§ T Result Type | Spectrum v
E T* Split Center Frequency [Hz] ~
s
5 a0 Add a Madifier v
] | “ ~ Chart Data
e Mt | e
AN WA U
| Nl | . ‘f“ | ’ | | ‘H [ IW ‘ | ‘ \ I' "\ i[ i H Nl b 1 } ' k \ H m | 1] Y-Axis (Left) Amplitude [dBm] ~
-100 | | | ‘ | ’ | | Y-Axis (Left) Select Data v
| Y-Axis (Right) Select Data
l Show Limits:
T T T T T T T T T T T
1.995¢+09  1.996e+03  1997e+09  1.998e+09  1989e+09 2e+09 2001e+09  2002e+09  2003e+09  2004e+D9  2.005e+09
Frequency [Hz]
Zoom: 100% |

o Close TAP Result Viewer.

15. Now that you have set up the MXG and MXA for your tests, you want to start coding to do some
more advanced logic for the MXG. Programmers can get a head start by simply exporting the code,
which can then be expanded to cover more specific needs:

o Click the Setup MXG step.
o |n Step Settings, click Export Code:

Step Settings i ~ s

Edit in Command Exper

Export Code |

This exports the step’s logic as C# source code (*.cs) to file at the location of your choosing. Save
this file.

Inspect the file’s content in a text editor. Notice the similarities with data/configuration from
Command Expert.

This completes the TAP Non-Programmer exercises.
We hope you see the power of TAP and see how easy it is to interact with instruments without writing a

single line of code, and that you will start using TAP for studies, projects and demonstrations! If you are
curious and have time, turn the page for a few more tricks.
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Bonus Exercise

Configure Instruments

This bonus exercise requires two bench instruments: an analyzer and a generator. Let's set them up.
1. In the TAP GUI, select Settings > Bench > Instruments to open the Bench Settings window.

2. Click the + button in the lower-left corner of the Bench Settings window:

Bench Settings ? 4
Profile: | Default v K A A D
Connections DUTs Instruments
+
OK Cancel

3. In the Add New Instrument window, which lists supported Instruments, add two instances of
the Generic SCPI Instrument by clicking the Add button twice:
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4.

5.

Add New Instrument ? x

‘ kearch... Q
» Demo
Generic SCPI Instrument Add

Click twice to add two
instances

Close

Close the Add New Instrument window.

In the Bench Settings window:

o Double-click the SCPI and SCPI1 instruments, and rename them MXA and MXG respectively.

o Select each instrument and configure the VISA Address to:

m MXA — TCPIP::<MXA IP>::hislip@::INSTR
® MXG —TCPIP::<MXG IP>:: INSTR
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Bench Settings ? X

Profile: | Default K A A Db
Connections DUTs ‘ Instruments
o Generic SCPI Instrument
MXG ~ Common
VISA Address TCPIP0:10.114.182.124:hislip0:INSTR g

VISA /O Timeout | 2s
» Locking
» Debug

oK Cancel

6. Click OK to accept the changes. You should now see the instruments in the Resource Bar of TAP
DUTs Add New |Instruments MXA® MXG » Results SQLite » Log®

GUI:

Using the SCPI Step

We will look into the SCPI step, a built-in TAP step for working with SCPI-based instruments. This step:

¢ Lets you send a single SCPI command or query to any SCPI instrument, thus enabling you to
perform basic SCPI communication without doing any programming.

e Enables you to interpret the response of a SCPI query and set the test plan verdict based on that

e Provides additional features that can be used to generate a verdict and results based on text
matching rules

Using the Step

1. In the TAP GUI, click File > New to create a new test plan.

2. Click the + button, then click Add next to the SCPI step from the Basic Steps category. Close the
dialog.
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A KEYSIGHT Test Automation

File Settings Tools

View Help

Test Plan Unfitled

Step

S

Search...

~ Basic Steps

~ Command Expert

Delay

Dialeg

Log Output
Run Program
SCPI

Set Verdict

Time Guard

Command Expert

» Demo

» Flow Control

~ KeysightDemo

Sends a SCPI (Standard Commands fer Programmable
Instruments) command or query to a SCPI instrument. For
queries, it processes the result with regular expressions

step:  + Test Plan: .
Step Name Verdict Duration Flow

Log

[¥ Errors 0 [¥] Warnings 0 [#] Informa
11:36:23.382 Summary MxA Setup
11:36:23.382 Summary MXG Setup
11:36:23.382 Summary Delay
11:36:23.382 Summary MHA Setup
11:36:23.382 Summary MXG Setup
11:36:23.382 Summary Delay
11:36:23.382 Summary MXA Setup
11:36:23.382 Summary Bt
11:36:23.382 Summary - TestPlan
11:36:23.36@ Log Resource “Log" closed
11:36:23.375 SCPIL Resource "SCPI1 (TCPII
11:36:23.468 SQLite Resource “"SQLite (Sql:
11:36:23.465 SCPI Resource "SCPI (TCPI
11:54:52.667 Main Saved test plan to C: e

DUTs Add New

Instruments MXA ®

MXG®

=5

SCPle

MR =

SCPIl =

Add

e

Results SQLite

? ~ X Step Settings

1 average)

+e

Sources ~

Log ®

3. Click on the SCPI step in the Test Plan panel to see the Step Settings:

Test Plan Untitled *

Completed in 3.43 s (0% faster than average)

Sstepp. + — TestPlan: o[> Repeat ~
Step Name Verdict Duration Flow Step Type
O # scpl Basic Steps \ SCPI

4. Set the settings as follows:

0O O 0O o o

The

Instrument — Select MXA

Action — Select Query

Command — Copy and paste SYSTem:OPTions?

Add to Log — Enable

Log Header — Copy and paste Installed options:

resulting step settings are:

? ~ . Step Settings

+ Common

Instrument

|+

Action
Command
Add to Log
Log Header
» Set Verdict

» Results

Search ~

8. 7. 270-rc+9del

?

7

Filter ~

~ X
~ X
+ Auto Scroll
~
v
~ X

MXA (TCPIP0:10.114.182.57: ~

Query
*IDN?

¥

.
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Step Settings ? ~ e

v Common

Instrument | MXA (TCPIPO:10.114.182.57: ~
Action Query v
Command SYSTem:OPTions?

AddtoLog [V

Log Header | Installed options:

¥ Set Verdict

¥ Results

5. Click Run. The log should show a list of options installed on the MXA:

AV KEYSIGHT Test Automation ? — O X
File Settings Tools View Help
Test Plan Unifitfed* 7 ~ X Step Settings ? ~ e
Step: + —  TestPlan: o[> Repeat ~ Completed in 624 ms ~ Common
: Instrument | MXA (TCPIP0:10.114.182.57: ~
Step Name Verdict Duration Flow Step Type H )
Action Query v
QO [ scPl — 47.1ms = Basic Steps \ SCPI command | SYSTem:OPTions?
AddtoLog [V]
Log Header | Installed options:
» Set Verdict
» Results
Log ? ~ >
[+ Errors 0 [#] Warnings 0 [#] Information 17 [ | Debug 12 Sources ~  Search - Filter ~  Auto Scroll
12:48:88.779 TestPlan ----------------------- oo =
12:49:88.78@ TestPlan Starting TestPlan 'Untitled' on 11/38/2818 12:48:88, 1 of 1 TestSteps enabled.
12:48:88.785 Log Resource “Log" opened. [289 us]
12:46:88.792 SQLite Resource “"SQLite (SqliteDatabase.TapResults)" opened. [7.86 ms]
12:48:89.386 MA Now connected to: Keysight Technologies,N9828A4,MYS8280981,A.19.55
12:49:89.386 MXA MxA Simulation Cennected
12:48:89.386 MXA Resource "MXA (TCPIP@::18.114.182.57::hislip8::INSTR)" opened. [521 ms]
12:40;89,358 TestPlan CPI started
[12:28:89.397 TestStep Installed options:"S26,B25,BBA,EA3,EMC,ESC,P26,PFR,550,PC6,W7X" |
12:48:09.,485 TestPlan SCPI completed. [47.1 ms]
12:48:89.486 Summary  ----------- Summary of run started 11/38/2818 12:48:88 ----------
12:40:09.486 Summary SCPI 47.1 ms
12:48:89.486 SUMMArY == === === === m s e eeeomo——ooo--o-------
12:40:09.486 Summary TestPlan completed successfully in 624 ms  -------- -
174680 ATT  |no Dacnimra "laa® clncad 3 AG el
DUTs Add New Instruments MXA® MXG » SCPl e SCPI1 ® Results SQLite Log ®

Setting a Verdict

1. In the Step Settings panel for the SCPI test step, expand the Set Verdict group. This reveals
options that can be used to test the output of a SCPI query. Configure the step as follows:

Instrument — Select MXG

Action — Select Query

Command — Copy and paste *1pn?

Add to Log — Enable

Regular Expression — Enable it and enter N9020A

0O O O o o

The resulting settings are:
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Step Settings ? ~ X

w Common

Instrument MXG (TCPIPO:] ~
Action Query “
Command *IDN?

Addto Log [+

Log Header Installed options:

w Set Verdict

Regular Expression [+] NoD20A ?
Step Verdict on Match Pass w
Step Verdict on Mo Match  Fail w
» Results

Click Run. While the test is running, you see a large red Failed message in the log showing that
the SCPI query resulted in a Fail verdict:

.W KEYSIGHT Test Automation ? — 0O e
File Settings Tools View Help 8.7.270-rc+9dc06ale
TestPlan Unfitled* ? ~ = Step Settings ? ~ x
Step: + — TestPlan: ok [» Repeat ~ Completedin 118 ms + Common
" Instrument MXG (TCPIPO:T ~
Step Name Verdict Duration Flow Step Type £ .
Action Query v
é) [+ scPI ®Fail m— 1.70 ms * Basic Steps \ SCPI Command *DN?
Add to Log [+
Log Header Installed options:
~ Set Verdict
Regular Expression [ N9020A ?
Step Verdict on Match Pass v
Step Verdict on No Match | Fail v
» Resulis
Log 7 ~ e
[¥ Errors 0 [¥] Warnings 0 [#] Information 16 [ | Debug13 Sources »  Search ~ Filter ~  Auto Scroll
12:48:13.184 TestPlan ---------------ommmomm oo eeeeeoeeooemooo-oo-- ~
12:48:13.185 TestPlan Starting TestPlan 'Untitled' on 11/38/2818 12:48:13, 1 of 1 TestSteps enabled.
12:45:13.188 Log Resource “Log" opened. [41.4 us]
12:48:13.132 SQLite Resource "SQLite (SgliteDatabase.TapResults)" opened. [24.2 ms]
12:48:13.161 MXG Now connected to: Keysight Technologies,N38284,MYS8286961,A.19.55

12:48:13.161 MXG Resource "MXG (TCPIP®@::18.114.182.57::hislip®::Il 1" opgned. [3B.8 ms]
12:48:13.222 TestPlan SCPI started. zal e
12:48:13.223 TestStep Installed options:Keysight Technologies,N98284, 8! b

12:48:13.224 TestPlan SCPI completed with verdict 'Fail'. [1.71 ms]

12:48:13.231 Summary  ----------- Summary of run started 11/38/2818 12:48:13 ----------

12:48:13.231 Summary SCPI 1.71 ms Fail

12:48:13.231 SUMMArY == === === == - s e eeeemo—moooo-o-------

12:48:13,231 Summary  -------- TestPlan completed with verdict Fail in 118 ms  --------

12:48:13.257 Log Resource “Log" closed. [2.48 us] &
17.42.12 971 uve Dacnumra * WYA (TEDTD@: 1@ 114 129 BT+ hiclinGe  THETDV" rlmcad 12 2 mel

DUTs AddNew Instruments MXA® MXG ® SCPle SCPI1 @ Results SQLite » Log ®

This happens because in the previous step we configured the step to run for MXG. Since the verdict
is set to Pass, if the query response matches with the model number of the MXA, the verdict is set
to fail.

Now, in the SCPI step settings, change the instrument to an MXA and rerun the test plan. You
should see a Passed verdict as shown below:
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AN KEYSIGHT Test Automation

TestPlan Untitfed*

Step: + —  TestPlan: ik [» Repeat ~ Completed in 41.8 ms (3% faster than average)
Step Name Verdict Duration Flow Step Type

d) [ scPi ®Pass == 642 us + Basic Steps \ SCPI
Log

[¥ Errors 0 [¥] Warnings 0 [#] Information 18 [ | Debug 16
12:58:23.132 MxA Now connected to: Keysight Technologies,N98284,MYS8288981,A.19.55
12:58:23.149 M{A Now connected to: Keysight Technologies,N98284,MYS58286981,A.19.55
12:58:23.149 MxA Keysight Technologies,N9@2eA,MYS5e2e8981,A,19.55
12:58:23.149 MXA Resource "MXA (TCPIP@::18.114.182.57::hislip8::INSTR)" opened. [33.8 ms]
12:58:23.155 TestPlan 5CPI started.
12:58:23.156 TestStep Keysight Technologies,N9828A,MY582880981,A.19.5
12:58:23.156 TestPlan SCPI completed with verdict 'Pass'. [645 us] aS Sed
12:58:23.174 Summary  ----------- Summary of run started 11/38/2818 5
12:58:23.174 Summary SCPI 645 us Pass
12:58:23.174 Summary
12:58:23.174 Summary TestPlan completed successfully in 41.8 ms
12:58:23.193 Log Resource “Log" closed. [382 ns]
12:58:23.284 MXA Resource “"MXA (TCPIP@::18.114.182.57::hislip®::INSTR)" closed. [11.8 ms]
12:58:23.296 SQLite Resource “"SQLite (SgliteDatabase.TapResults)" closed. [182 ms]
DUTs AddNew Instruments MXA® MXG® SCPle SCPIl = Results SQLite

File Settings Tools View Help

Log ®

? - O x
8.7.270-rc+9dcobare
X || Step Settings T ~ X
~ Common
" Instrument MXA (TCPIPO:1 ~
i Action Query v
Gommand *IDN?
Add to Log [+
Log Header
~ Set Verdict
Regular Expression M (® ?
Step Verdict on Match Pass v
Step Verdict on No Match | Fall ~
> Results
? LY X
Sources ~  Search = Filter ~ -+ Auto Scroll

>

<
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