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1 Introduction

The Wireless Test Manager (WTM) is used in conjunction with the Agilent 8960
Wireless Communications Test Set to provide versatile and customized testing options
for a wide variety of wireless device technologies.

The WTM is a Visual Basic .NET® program, which has the ability to completely dictate
testing and measurements run on the 8960 test set through the use of a computer.
The 8960 acts as a serving cell by sending messages to a wireless device and receive
information in return to make a data or voice connection.

This document explains how to manipulate the WTM program in order to perform extra
test procedures and implement some of the program’s advanced capabilities. To perform
the tasks in the following sections, the WTM Development and Runtime modes must be
installed on the computer.

This application note follows the procedures for using the WTM program in compliance
with the GSM/GPRS mobile test on the 8960 test set, but it should be mentioned that the
procedures in this application note generally work with all test applications (TAs) and lab
applications (LAs) on the 8960 test set.

If there are any problems with the program, or questions that are not answered in this
application note, please refer to the help files in the WTM program. These help files can
be accessed either from within the WTM program, or you can click the Start button, and
then point to All Programs, Agilent Wireless Test Manager .NET, Help, and then click
the name of the help file you want to open.

The following information applies to each of the sections in this application note. Please
review this important information before proceeding further.



2 General Comments 2.1 WTM architecture
The WTM is composed of several interactive functions. Each of these functions is shown

in the following graphic.
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+ SAM components — Software application for manufacturing (SAM), and the
components that are a part of the SAM, allow RF testing of mobile devices.

» “Main Form” code — Initializes all components in the SAM to include the
Executive code.

+ Visual Basic class modules — Organized to contain collections of routines to
accomplish different tasks. For example, the GSMGPRSEGPRSTransmitter.vb
class module contains test steps that are associated with transmitter testing
such as the output RF spectrum test.

* MoMs, PnP, DLLs — These are interfaces that allow the test steps to accomplish
their testing. MoMs are Agilent-proprietary methods of measurement (MoM),
PnP stands for Plug-n-Play drivers, and DLLs are dynamic link libraries that allow
interfacing with items such as the Agilent fading system.

» ExecSetting.xml — This file contains settings used by the executive interface to
run the software. When many of the global settings are changed in the program form,
they are changed in this file.

» Access database — This contains all of the settings for individual test plans such as
the specification and parameter settings.

» Wizards — These are programs that allow fast and easy modification of the WTM.
Itis highly recommended that you use these wizards when modifying the WTM.
If you make modifications manually, you can easily overlook some of the settings
that must be changed.

 Executive services interface — Interfaces to barcode readers, loggers, display, and
other items. Results can be stored in xml, csv, or tsv, or reduced/graphical csv.



2.2 Setting up the wizard

There are two wizards included in the WTM program that help to modify the test

plan code in a more efficient manner. The wizards lead you through several steps to
gather information on what needs to be added to the program and then the wizards
automatically insert these items into the test code. These wizards can help with adding
items such as test steps, instruments, and parameters.

The names of the wizards are the ‘Add Wireless Test Wizard" and the ‘Add Instrument
Control Wizard." The easiest way to use these tools is to have the wizard buttons
available on the WTM interface. Set up these options now if they do not already appear
on the toolbar in the upper left of the Visual Basic .NET project window.
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Activate the buttons by going to the Tools menu and selecting Add-in Manager. This
opens a window with a list of the available wizards. Select the Agilent WTM Add
Instrument Control and Agilent WTM Add Wireless Test items. Click OK to add the
wizards to the toolbar.

Many procedures in the following sections can be completed manually, but it is not
recommended unless directed otherwise. If a command, variable name, or other
information is typed incorrectly, it may trigger complications with the rest of the program
that could potentially cause the program to generate an error or operate incorrectly.

2.3 Selecting a database in the wizard

When using the Add Wireless Test Wizard, you are prompted to select a database to
make the wizard changes in. If the database is installed in the default location, it can be
accessed at C:\Program Files\ Agilent\WirelessTestManager\E656XX\TestData

and the database name is xxxx_DB_English.mdb. For example, the location could be
C:\Program Files\ Agilent\WirelessTestManager\E6566C\TestData and the database
name would be GSMGPRS_SPTA_DB_English.mdb. Any changes made to the test plan
with the wizard are recorded to that particular database.



2.4 Saving the project

Always make sure to save a copy of the project before making any changes. This
precaution ensures that if something were to go wrong, it will be possible to return to
previous work rather than having to reinstall the program.

The easiest way to save project files is to copy the WTM folder into a completely
different folder where the files will not interfere with the project. Save the new copies
under a different name than the original files. For example, a good class name would be
‘GlobalParameters_BACKUP.vb." This name would make it easy to catalog the files and
use them again later.

Changes made in the Visual Basic .NET environment have a lasting effect and it is
important to be able to revert back to the original copy of the project in the event that
something goes wrong, or if the changes you have made do not yield the results you want.

2.5 Aligning the code

In the WTM program, the database used by the program holds a large volume of
information such as values for specifications, parameters, and many other items which
the program needs to run correctly. When modifying parts of the test code, it is important
to align the database to the test code. This way, the values between the code and
database match and the program can run correctly.

To align the database, click the Agilent Add Wireless Test button in the upper-left corner
of the Visual Basic .NET window. Select the database you want (if using the default
setting, the location is C:\Program Files\ Agilent\WirelessTestManager\E656XX\
TestData and the database name is xxxx_DB_English.mdb) and then click Next. On the
following screen, choose the Align database to test code option, and then click Next.

T, Add Wireless Test Wizard x|

™ Add, delete or copy a lest plan step
" Manage global parameters

(& Align database to test code

Help Cancel < Back Nest > Finish

The wizard then goes through all of the classes to align the database. After this process
is complete, click Finish.

The final page of the wizard provides the option to view the log file for the database
alignment. If you would like to see the log, select this option and click Finish. A new
window is opened displaying the alignment log.
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Completed: 8/2/2005 8:57:52 AM
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3 Managing Specifications
and Parameters for a
Test Step

2.6 Updating the database revision

The database revision option allows you to save copies of the database at different
points as you modify the WTM program. For example, if you add a new class module to
the project, you could make a new database revision. This creates another revision of the
project.

Typically, when the Add Wireless Test Wizard is run, the last page gives you the option to
create a new database revision.

The datsbase has been changed Uncheck Update database revision if you
do nat wani to change the tevision of the database.

Press Finish' to exit the wizard.

¥ Update the database revision

<Back Firish

Be careful when making and using revisions. It is important to remember what is in
each revision and to align it with the code before running the program. This prevents the
program from operating incorrectly.

3.1 Introduction

There are times when the code in the WTM program does not include the specifications
and parameters to perform certain tests. This section describes how to add these items
to the code. Note: to perform this step, Visual Basic .NET, and WTM Run-time and
Development mode must be installed on your computer.

3.2 Overview
Specifications and parameters are added by the wizard but there a few things to be aware
of about the process in which the wizard introduces these items.

The wizard adds a parameter to the test step, but not in a manner that you may expect.
It completely comments out the original test step code and adds a new skeleton test
step after which it includes the new parameter. This is done so that the original test step
is essentially left untouched in case it needs to be returned to later.

3.3 Adding a specification or parameter

As previously mentioned you must use the wizard in order to add a specification or
parameter. You can choose a parameter from the existing list or create a new one. Then,
it must be manually applied to the desired test step.

3.3.1 Adding a specification or parameter using the wizard

Click on the WTM Add Wireless Test button in the upper left corner of the Visual Basic
.NET environment to open the wizard. Select the desired database (see Section 2.2), and
then click Next. When prompted, choose the Add, delete or copy test plan step option.
On the next page, select Manage specifications and parameters for a step. Select the
step you want to modify, and then click Next.



On the following screen, select any extra specifications that need to be added. To do this,
highlight the specification in the Available specifications list box on the left and click the
right arrow button (indicated by the arrow in the following graphic). By clicking the button,
the selected specification is added to the Current specifications box on the right.
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3.3.1.1 Creating a new specification or parameter

Itis also possible to create a new specification or parameter. To create a new
specification, click the New button on the right of the Select Specification window in
the wizard. When clicked, this button opens a dialog box prompting you for details about
the new specification you want to create (for example, name, limits, units, or data type).
This dialog box is shown in the following graphic.

E,Add New Specification 2 =0 x|
Specification attibutes:
Name in English: Units: " I
[ I
Default lower limit; Default upper limit: Cancel I

]None Ll INone LI

Help I
Data type: ™ Anay
|Doub|e LI

Back on the parameters page, add the parameter(s) you want in the same way used to
add specifications. Alternatively, you can create a new parameter to include in the test
step. When you have finished adding specifications and parameters, complete the wizard.
If there is a large number of specifications and parameters, as is the case for the EGPRS
Fast General Test, it may take a few minutes for the wizard to finish.




3.3.2 Integrating specifications or parameters into the test step

When inspecting the test step that the specification or parameter has been added to,

it is easy to notice that the original code for the step has been entirely commented out.
A new skeleton step code, which includes the new parameter, has been placed below
the old code. The easiest way to add the new specification or parameter to the test step
is to insert the new lines into the original test code.

As a quick overview on integrating specifications or parameters: the first step is to
uncomment the original step code. Then, copy and paste the lines that include the new
specification or parameter into the appropriate place in the old code. Do this according
to where the lines had appeared in the new code. Make sure to comment out the block
of wizard-added code so that it does not affect the test. Next, apply the specification
or parameter throughout the original code as required.

The following graphic shows how the original step code was completely commented out
by the wizard.
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Go to the code which the wizard added (as shown in the following graphic) and review
the new components, making note of where they are located. In this example, the
parameter added is BandIndicator.
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The next step is to copy and paste the lines pertaining to the new specification or
parameter into the appropriate places in the old code. Place these lines in accordance
with where they appeared in the new code, as shown in the following graphic. The red
boxes indicate where the new specification or parameter information has been added into
the old step code. After adding the code, be sure to uncomment all of the code for the old
step and comment out all of the new step code that the wizard had added. Be careful not
to comment out the ‘End Sub’ statement.
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Din WaitforSetuptoComplete mSec As Inveger
Din Bandindicator ks Integer

Dimension results variables

Pim BurstTimingExreor As Double

Try
1f FlowControl.RepeatingTest = False Then
SANUtils.SetTAFormas ("GSN/GPRS™)
End 1f

' make sure the phone is on & traffic call, cannot be test mode

If SAMUtils.OnGSNTrafficChannel = False Aindilso Status,TestMode = False Then
TestData.LogErrocrHessage ("The mobile is not in a call connected state.”, GSNGPRSLOCALIZE + 6385)
FlowControl.AborcTestPlan = True
Return

Ead 1

' Find the parameter values from the data store

with TestData
VaitforSetuptoComplete mSec = CInt {.FindParm({"Wait for Setup to Complete”))
[Fandfndicator = .FindParmtnun|*Band Indicatoc”) |

End With

After the specification or parameter has been successfully added to the test code, it is
time to give it functionality. A simple statement could be written as follows:

If BandIndicator = 1 Then
gsmgprs.BaseStationEmulation.CallParameters.TCH.
TrafficChannelARFCN(20, dmmtCellBandEnum.dmmtPGSM)

End If

This code says that if BandIndicator equals 1, the cell band will be set to PGSM and the
broadcast channel will equal 20.

When adding code to the WTM, placement is important. There are parameters and
specifications at the beginning of a test step and following this section is the code that
controls the initial setup for a test step. Do not add any code to these sections. It would
be safe to add code before the start of the measurements, but after the parameters
received their values from the test set.

Save the project to make sure the changes are permanent.
3.4 Editing a specification or parameter
You can change characteristics of a specification or parameter such as its name, limits,

units, or default values. This section describes how to modify existing specifications or
parameters.
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3.4.1 Editing specifications or parameters using the wizard

Click on the WTM Add Wireless Test button to open the wizard, and follow the steps

as described in Section 3.3.1 until you navigate to the Select Specification or Select
Parameter window. Select the specification or parameter you want to edit and click the
Edit button. This opens a dialog box allowing you to make changes to the characteristics
of the specification or parameter.

E Add Wireless Test Wizard ' : ‘_)__(_l

Select Parameter
Below is a list of parameters that are currently in the database.

Select parameters from the list or enter a New parameter.

Current step: GSM Burst Timing Error

Available parameters: Current parameters:
Always Fail Test Plan il Band Indicatar
Band Indicator

Wait for Setup to Complete [mSec] New
BLER CellPower eve B |
er Ley m -
BLER ETS! B Ack Measurement M 3 —> Edt..
BLER Number of Blocks to Test

Block Delay Delete
Block Poling Interval for BLER Cor g [ —I

Block Polling Interval for Other Con
Broadcast Channel

Cell Band

Call Power | eval fdRml .
4 | 3

Cancel | <Back Next >

You must be extremely careful when changing a standard specification or parameter of
the WTM program. Modifying a specification or parameter that had originally been a
part of the program affects the operation of the test steps that include those particular
specifications and parameters.

3.5 Deleting a specification or parameter

When deleting a specification or parameter, it is important to use the wizard to perform
this action. The wizard completely disables the specification or parameter from affecting
the rest of the code in any way. It comments out the item from the code and deletes its
information in the comment code at the beginning of a test step.

3.5.1 Deleting specifications or parameters with the wizard

Click on the WTM Add Wireless Test button to open the wizard, choose the appropriate
database, select Add, delete or copy a test step, and then select Manage specifications
and parameters for a step. Choose the correct test step and click Next. In the Current
specifications box on the right, select the parameter you want to delete, and then click
Delete. Finally, click Next and Finish to apply the changes and exit the wizard.

3.5.2 Applying deletion changes to a test step
This process is very similar to adding a parameter to a test step, so it is recommended
that you review Section 3.3.2.

The original test step code has been commented out by the wizard. New code has

been added below that omits the specification or parameter that was deleted through
the wizard. The best way to implement these changes is to comment out the new

code and uncomment the original code. At this point, since the wizard has deleted

the specification or parameter, it is safe to delete the lines of code containing that
specification or parameter. Delete these lines according to where they had been deleted
in the code added by the wizard. Make sure that no other steps are affected by deleting
this specification or parameter.
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3.6 Summary

The wizard provides a powerful way to add, delete, or edit specifications and parameters.
This ensures that items are instantiated correctly and helps to cut down on possible
typing errors.

In general, adding, editing, or deleting a specification or parameter includes the following
procedures.

* Running the wizard

» Manually changing the code to integrate the specification or parameter

+ Saving the project or class modules being modified

4 Changing a Test Step 4.1 Introduction
for the Wireless Test Th!s section de§cnbes hoyv to change an eX|st|_ng test st.e.p |n.the Visual Basic .NET code.
This procedure is appropriate for any step requiring modification. In order to perform
Manager this task, Visual Basic .NET, and the WTM Run-time and Development mode must be

installed on your computer.

4.2 Overview
Test steps consist of three main parts
+ Specifications
» Parameters
+ Code for test procedures
+ Testsetup
* Measurements
* Results

Before changing a test step, make sure that you have saved a copy of the project prior to
making any modifications (see Section 2.3).

Itis also recommended that you carefully review the changes being made to the test
step. Make sure to thoroughly investigate what test components are affected by this
test step change. Also check to see if there are steps in different modules which may
be affected as well. Changing the specifications and parameters are covered in a later
section of this application note.

4.3 Changing a test step
There are a number of ways in which a test step can be changed. This section provides
one example to illustrate some points to remember while making modifications.

4.3.1 Step change examples

To modify a test step, navigate to the class that includes the test step that you want to
change. Change the step as needed. Be careful about what code you modify because it
could potentially produce errors or cause the program to operate incorrectly.

For instance, refer to the following section of code:

Dim MeasurementTimeout As Double

If FlowControl.RepeatingTest = False Then

MeasurementTimeout = SAMUtils.
CalculatedMeasurementTimeout ((NumberofBitstoTest /
20000) * 1.5)

End If

13



b5 Managing Global
Parameters for the
WTM

Let the code be modified such that the multiplication value is changed to 2. This is

a simple procedure that only requires one character to be altered in the code. When
modifying code within the WTM project, it is very important to comment any change
being made. This makes it much easier to review your work and track any problems that
arise after code modification.

Public Sub GSMMeasureBitError()
Dim MeasurementTimeout As Double

If FlowControl.RepeatingTest = False Then

MeasurementTimeout = SAMUtils.
CalculatedMeasurementTimeout ((NumberofBitstoTest
/ 20000) * 2) ‘Changed 1.5 to 2,

Date: 7/20/05, Author: John Smith

End If
End Sub

This example relates to code from the class GSMReceiver and the test step
GSMiInitiateBitError. The code was changed by increasing a number in the formula

for MeasurementTimeout. By changing 1.5 to 2 the MeasurementTimeout value becomes
larger. This action extends the period of time before the test set ends the test due to no
activity during the measurement. Make sure to save the changes.

4.4 Summary
Being able to change a test step is a basic advantage of the Visual Basic .NET-supported
WTM development mode. It is very important to remember to save a copy of the project
before and after changing anything in the program. In this way, it is always possible to
return to the starting point without having to reinstall the program. In general, changing
a test step includes the following procedures:

» Making appropriate changes

« If avariable value was changed, resetting it to the original value before the end of

the sub
+ Saving the project or class modules being modified

5.1 Introduction

This section describes how to control the global parameters of the WTM. The difference
between normal parameters and global parameters is that global parameters can affect
all the steps of a test plan, while normal parameters only affect one step of a test plan.
It is also possible to set different global parameters for each test plan. In order to
perform this task, Visual Basic .NET and WTM Run-time and Development mode must
be installed on your computer.
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5.2 Overview

Global parameters are very useful components of the test program. Due to their sharing
properties, the amount of code needed in the program is reduced and they provide a
guaranteed uniformity throughout the test plan for certain parameters.

Since global parameters are meant to be uniform throughout the entire test plan, it is
strongly recommended that you use the wizard in order to change global parameters.

When adding a global parameter, it is simply placed in the commented code of the global
parameter class for use by all of the test plans. It is left to the developer to decide how
to implement the new global parameter.

5.3 Adding global parameters

When the wizard is run, it automatically adds information to the global parameters
comment code and adds the global parameter into the program menu interface that
controls the testing of the WTM.

5.3.1 Adding global parameters using the wizard

To add a global parameter, click on the WTM Add Wireless Test button to open the
wizard, choose the appropriate database, and then click Next. Select the Manage global
parameters option, and then select to Add, delete or modify the global parameters. The
next page shows a list of the existing global parameters. Click the New button on the
right of the page, enter details for the new global parameter in the boxes under Parameter
attributes, and then click OK. To add the new global parameter to the code, click Next.

T, Add Wireless Test Wizard ! x|

Select Global Parameters

Below is a list of parameters that are currently in the database.

Select parameters from the list or enter a New parameter. Press the 'Next'
button to comolete the operation.

Current parameters:

Call Control Paging IMSI|

Cell Parameter 3 Digit MNC for PCS

Cell Parameter Base Station Colour Code
Cell Parameter Location Area Code

Cell Parameter Mobile Country Code =
Cell Parameter Mobile Network Code Edit...
Cell Parameter Network. Colour Code
Cell Parameter Routing Area Code Delsla
EGPRS Data Rate Configurations

EGPRS Demod

EGPRS Uplink Frame Segmentation

GPRS EGPRS Guard Period Length

GPRS EGPRS Initial Multislot Configuration

GPRS EGPRS TBF Frame Starting Position |

Cancel < Back | Next > |

New...

ElF
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5.4 Editing global parameters
This is a simple process when implemented with the wizard. Changes take place in the
global parameters comment code and in the WTM program interface.

5.4.1 Editing global parameters using the wizard

Click on the Agilent WTM Wireless Test button. Select the database you want and then
choose Manage global parameters. On the following window, there are two choices.
The firstis to ‘Add, delete or modify the global parameters.” By choosing this option, any
modifications that are made affect every test plan. The second choice, ‘Modify global
parameters for a test plan’ is self-explanatory in that the modifications only affect one
test plan.

T, Add Wireless Test Wizard x|
Manage Global Parameters
Manage global parameters

' Add, delete or modify the global parameters

" Modify global parameters for a test plan

Cancel ¢ Back Next >

When choosing the first option, the next screen shows a list of all of the current
parameters. Highlight the parameter you want to modify and click the Edit button on
the right of the window. This opens a window with the parameter characteristics. Edit
them as necessary. Click OK and then Next to apply the changes.

If the second option on the Manage Global Parameters screen is chosen, the proceeding
window shows a list of available test plans. Select the test plan which the changes are
applied to and click Next. Edit them as necessary. Click OK and then Next to apply the
changes..

5.5 Deleting global parameters

Before starting this section, please be aware that deleting a global parameter is not
recommended. Global parameters affect entire test plans and deleting a parameter could
potentially stop the program from operating correctly.

Using the wizard to delete a global parameter does several things. First, it deletes the
parameter from the global parameter comment code and comments out any code in the
test plan that includes the parameter. Secondly, it removes the parameter from the list in
the WTM program interface. This illustrates how important it is to use the wizard

to handle modifications so that nothing is overlooked.
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6 Creating Output
Messages in the
Wireless Test Manager

5.5.1 Deleting global parameters using the wizard

Return to the Add Wireless Test Wizard, select the database, choose Manage global
parameters, and then Add, delete or modify the global parameters. When the list of
available parameters is displayed, select the parameter you want to remove. Click the
Delete button on the right of the page. Finally, click Next and Finish to apply the changes
and exit the wizard.

5.6 Summary

Global parameters are shared throughout each step of a test plan. By using the wizards,
you can change the global parameters for every test plan, or only one test plan. Using the
wizard increases coding efficiency and reduces the potential for typing errors.

When setting a global parameter in the WTM run-time user interface (not the Visual
Basic .NET code) on the Global Parameters tab, the new value for the global parameter is
saved automatically. It is changed only for that specific test plan, but it remains the same,
even if the program is closed and reopened. Likewise, any changes made on the Set
Specs/Parameters tab are saved automatically as well.

6.1 Introduction

In some cases, when running a test plan, you may want to have a customized output
message. For example, this message could be used to pause the test procedure, or to
show results in the middle of a test step. Note that Visual Basic .NET and the WTM
Run-time and Development modes must be installed on the computer.

6.2 Overview

There are a few different ways to send messages through the WTM during the test-

ing process. One way is by using a message box. This box could be displayed halfway
through a test or after a test has been completed. Another method would be to use the
‘Results’ area of the WTM user interface to prompt messages during the testing. Finally,
the Pass/Fail section on the bottom of the WTM window could also be used to show
messages.

All of these different methods for showing information during the testing process can be
used by simply writing a few lines of code in the WTM Development mode.

6.3 Adding a message bhox

A message box is a useful and versatile tool. If it is written into the code so that it is
called during the middle of a test, the box could stall the testing process of the WTM
until a command button has been pressed to continue. Being able to customize the
message box gives you a wide range of options for how to implement the output
message.

6.3.1 Coding for message boxes
There are many possible functions a message box can provide. Whichever purpose the
message box is used for determines what class the code for the box is written in.

This section provides an example of how to add a message box to the code in order to
pause the testing process of the WTM. First, decide what purpose the box is going to
serve and then choose the most appropriate test step to implement the message box in.
For this example, the message box simply suspends the test process. It is placed in the
GSMMeasureBitError step in the GSMReceiver class.
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A good location to add the message box would be immediately before the initiate
measurement’ section of the code. You would not want to add code too far before this
location because the first section consists of wizard comment code and modifying that
section could potentially cause the program to fail. The next section of code declares and
allocates memory space of variables used for specifications and parameters. Again, this
code should not be modified unless necessary. Finally, the code after the specification
and parameter variable declarations is used for the initial test set up of the step. The area
to add the code is shown in the following screen shot.

£6C GSM GPRS EGPRS SAM Net - Microsolt Visual Basic NET [design] - GSMReceivervh® | =®] x|

| 4% agilent WM Add Instrument Control | ¥ Agllent WTM Add Wireless Test
Bl Edt Yew Project Buld Desbug Jooks Window Hebp

P-G-FERE FBE ©- - 8- o ~ (4 MumberofpitstoTest R RRT-,
e e A Z2 A%NN,
Bgflemenn vb | savEventriander.vb | SAMStatusvanables.vb | SAMUbIRies.vb | GSMCalProcessina.vb | Globalvb | frmsplash.vb | Frmiain.resx | friman.vb [Desion]  GEMAeceivenvb® | 4 b x |G}
3 [2265MReceiver | | SGsMMeasureBiterrar | E
g TestData.LogErrorNessage ("The mobile is not in a call stace.”, IZE + 6385) j g
£ reser the session timeour z
SANULils, ResetSessionTimeout (10000) g
FlowControl.AbortTestPlan = True *
Return
End If g
* Iniviate the measurement =
gsmgprs . GSMBicError. Initiateleasurement () €
s
a
‘MORE CODE ADDED BY THE PROGRAMMER
1f FlowControl.EmbeddedSystem.NsgBox {"Would you like to continue testing?”, 1eEnum.
FlowControl.AbortTescPlan = True
Exit Sub
End 1f
* Find the specification values from the data store
With TestData
.FindSpec ("BER (Count)”, BER_Count_LL, BER_Count_UL)
.FindSpec ("BER Ratio”, BERRatio_Percent LL, BERRatio_Percent UL)
End Vith
' Fetch and Cowpare measurement results to the given specification
gamgprs.GSHBitError. FetchRasults (Integrity, BitsTesced, BER_Ratio, BER)
1t <> dmme Then
‘Testbata.LogErrorNessage ("Bit Error: * + gsmgprs.Utilities.Integri (Integrity), JOCALIZ
End 12 -
L | v
FBEB ouwu
Resdy 945 = chi s

There are three different ways to write code for this message box. The first way is to use
a message box that simply displays text and no icons.

If FlowControl.EmbeddedSystem.MsgBox(“Would you like to
continue testing?”, exEmbeddedMsgSytleEnum.exMsgBoxYesNo,
“Continue Testing”) = exEmbeddedMsgAnswerEnum.exMsgBoxNo
Then
FlowControl.AbortTestPlan = True
Exit Sub

End If
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The section of code above opens a simple message box that looks like the following box.
When the No button is clicked, the test plan aborts, effectively ending the test at the
location you want while retaining the information found prior to the event. If you click
Yes in this situation, the box closes and the test continues running as normal.

Continue Testing ' X

Would you like to continue testing?

Yes No |

Another way to implement this message box is as follows:

If MessageBox.Show(“Would You Like to Continue Testing?”,
“Continue?”, MessageBoxButtons.YesNo, MessageBoxIcon.
Question) = DialogResult.No Then
FlowControl.AbortTestPlan = True
Exit Sub

End If

The message box that follows has a picture of a question mark in it. It executes the same
actions when the buttons are clicked. For instance, if the No button is pressed the test
aborts and if the Yes button is pressed, the test continues.

=

\"‘) would You Like to Continue Testing?

Yes No |

This last example illustrates changing the buttons of a message box. The following code
calls a box that can hold an icon in it, but instead of having Yes and No buttons, it simply
has an OK button.

If FlowControl.EmbeddedSystem.MsgBox(“The test is
working correctly.”, exEmbeddedMsgSytleEnum.exMsgBox
Information, “Test Status”) = exEmbeddedMsgAnswerEnum.
exMsgBoxNo Then
FlowControl.AbortTestPlan = True

End If

Test Status x|

<
\1) The test is working correctly.

OK

Each of these code examples above can be modified to show different buttons and icons in
the boxes by using the Visual Basic Intellisense that appears as the code is being written.
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6.4 Adding a message to the results area

The results area is characterized as the main portion of the WTM user interface form.
This is the section where all of the test outcomes are displayed. It is possible to add
alerts and messages into this region as the test runs.

6.4.1 Coding for the results area

Putting messages in the results section of the WTM user interface is convenient for
presenting information to the user so that they are aware of what is happening during
the middle of the test. For instance, comments could be displayed throughout the test
to explain what is happening or highlight an important measurement. This is another
procedure that requires only a few lines of code.

The easiest way to put comments or other items in the results area of the WTM user
interface is by using the command TestData.PrintMessage (“Put your comment here”).
TestData is the main command that sends information to cells of the result area.
Intellisense shows a number of different ways the TestData command could be
implemented. This example simply adds a comment as shown below.

TestData.PrintMessage (“Thisis a user defined comment during testing”)

3C EBSBHC GSM GPRS FGPRS SAM Net - Microsoft Visual Basic NET [design] - GSMReceivervb® 1 | =@ x|

| 4% agilent WTM Add Instrument Control | ¥ Agilent WT Add Wireless Test
Ele Edt Yew Project Buld Desbug Jooks Window Hebp

- iy B - Cu - IQ » - - o B L
P-a-cHdO ShE - &a- Debug (4 NumberofBitstoTest SERRT
Il m * SELE s e W, (D] R B e | FF ZZ2 A%NN.,
B soemert vb | samEventiandier vb | SAMStatusvariables.vb | SAMUbiRies. vb | GSMCalProcessing.vb | Globalvb | frmsplash.vb | frmMain.resi | Frmiamnvb [Desion] GSMReceiverwvb® | 4 © x |G
3 [2265MReceiver | | SGsMMeasureBiterrar | E
g i
g wake sure the phone is on & traffic call z
If SANULils,OnGSNTrafficChannel = False Then g
TestData.LogErrorMes=age ("The mobile iz not in & call connected =tate.”, GSHGPRSLOCALIZE + £385) e
'resert Lhe SesSsion Timeout
SANULils.ResetSessionTimeout (10000) -]
FlovControl.ibortTestPlan = True
Recurn E
End If g
]
2
'CODE ADDED BY PROGRAMMER
TestData.PrintMessage ("This is a user defined comment during testing”)
Initiate the measurewent
g=mgprs. GSMBitError 0
' Find the specification values from the data store
With TestData
.FinaSpec(“BER (Count)”, BER Count_LL, BER_Count_UL)
-FindSpec ("BER Ratio"”, BERRatio_Percent LL, BERRatio_Percent_UL)
End Wich
' Fetoh and Compare measurement results to the given specification
gawgprs.GSHBitError ] 7 , BER Ratio, BER)
If Integrity <> dumtIntegrityEnum,dmmtNormal Then
Testbata.LogErrorfessage ("Bit Error: " + gsmgprs.Utilities,IntegrityMessageGet (Integrity), GSNGPRSLC
End If =
4 | b
ADEE own
Ready n %68 cols9 chsg NS
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During the test, this line appears in the results area according to where it was placed in
the code. The WTM user interface with the added comment is shown in the following
screen shot.

Test Thie | MeasuedValus | Lowsi Lid | UpperLimt | PasssFaled | TestState o
IMSI1 - 001012345676301
IME! - 351453207758440
Revison : FHASEZ
Supported Band | PGSM
Powet Class : 4
§Beand = 1 (PGSM) Channel = 30: TA = 0 TX Level « §

b / GSM Base Station Indiated Call Successhi Yes “Yes Yes Pasz Band = PGSM: Chan ..
LalPoueloelo 0]
Fun Test Plan This is 3 user defined comment duing testing |
1.00 Count

Nene Nene Pase Band = POSM: Chan...
View Test +/ BER Ralio 001 Peicent  None 200Percent  Pass Band = PGSHM: Chan ..
Condion: T Power N%WdBm  000Bm  BO0Bm  Pass Bard = PGS Chan ..
+/ Frequency Enor in Hz 2338Hz BI60Hz GIEDHz Pasz Band = PGSM: Chan ...
 Frequency Enctin ppm 0.03 ppm 210ppm  O10ppm  Pass Band = PGSM: Chan...
/RS Phase Ener 181degee  S0degee  500degree  Pass Band = PGSM: Chon
 Puak Phats Enot S1degee  2000degwe  2000deges  Pass Band = PGSM: Chan...
-/ GSM Base Station Releass Successiul Yes Yes Yes Pass Band = PGSM: Chan ..
DUT sesial number:
Operator:
S E—

L]
Yield = 100% For Last§

INRRNRRNNRRERRERRENR Passed=9 Failed=0 TestTime = 4260 Sec

6.5 Adding a message to the Pass/Fail box

The Pass/Fail box is used to show what stages the test plan is in at a certain point in
time. When trying to establish a call, the Pass/Fail box tells you what stages the program
is going through to accomplish this. Most importantly, it displays whether the device
under test (DUT) has passed or failed the chosen test plan.

6.5.1 Coding for the Pass/Fail box

You can place output messages in the Pass/Fail box. The only consideration when
placing messages in this box, is that they do not stay there permanently. As soon as
the test plan determines that a new message needs to be placed in the Pass/Fail box,
it replaces the previous message.
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The following block of code specifies the font size and alignment as well as the message
to be added to the box.

With Message.Memo

.FontSize = 14

.Alignment = HorizontalAlignment.Center

.NewText(“Here is user added text in the pass/fail box")
End With

E6566C GSM/GPRS/EGPRS Wireless Test Manager

LEECE]

FunTest P |

Teat Tills | MeasusedValue | LowerLimt | UpperLind | Pass/Faled | Teat State |
Curert esi plar IMS! : 00101 2345676501

IMEI : 351453207758440
Revion: PHASEZ
Supporied Band | PGSM
Powet Class : 4
§BBand = 1 (PGSM]: Channel = 30: TA = 0 TX Level « §

u ./ GSM Base Station Indiated Call Succsssh Yo Yes Yes Pass Band = PGSM: Chan ...
Cell Power Level = 101
Stop Test Plan

DUIT serial rumber

Operator

Here is user added text in the pass/fail box H
@® ®®
1]2|3|4[/5|6]7|8]|9
Yield = 100% For Last 5 J
[ [111]11]] Performing GSMMeasureBitEmor ... Passed=1 Failed=0

Itis also possible to add a comment by simply using the command:
Message.Memo.NewText (“Put your comment here”)

This puts the comment in the box at a default font size and alignment. The Intellisense
associated with the Message.Memo command shows the programmer other options to
change, such as the font type and background color.

Output messages can also be displayed on the center portion of the status bar at the
bottom of the WTM window, below the Pass/Fail box. If you would like to display text on

the status bar, use the command:

Message.TitleDisplay.NewText (“Putyour comment here”)
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The following screen shot shows a message displayed on the status bar (highlighted by a
black outline).

&566C GSM/GPRS/EGPRS Wireless Test Manager y ] -1ofx|
LEECE]
FunTest P |
Tes! gorkiol Teat Tills | MeseisedValue | LoweiLimt | UpperLint | Pass/Faled | Test Siate [
Current lest plar IMS1 - 001012345676301
IME! - 351453207758440
Revion : FHASEZ

Supporied Band : PGSM
Powet Class : 4
§BBand = 1 (PGSM]: Channel = 30: TA = & TX Level « §

. -/ GSM Base Station Indisted Call Succesehd . Yes Yes Yes Pass Band = PGSM: Chan ...
Sl Tod Pl Cell Power Level = 101
est

DUT senal number:

Operator

Bl
@
1]2]3[/4]/S|6|7]|8]9
Yiekd = 100% For Last & =l
[ L1111} Thie is @ user added comment I Passed=1 Feiled=0

6.6 Summary

There are many ways that an output message can be displayed while using the WTM.
The most appropriate method depends on the purpose of the output message. For ex-
ample, it could be used to pause the analysis, insert comments, or perhaps display results
halfway through the test plan to report progress.

You can add an output message to the test project using any of the following techniques:
* Message boxes
* The test results area on the Run Test Plan tab
» The Pass/Fail box
+ The center portion of the Status Bar
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7 Managing Test Steps
for the Wireless Test
Manager

7.1 Introduction

Manipulating a test step is a basic function used for customizing the WTM test program
code. This section provides the procedures for successfully adding, deleting, and copying
a test step. Note that Visual Basic .NET and the WTM Development and Run-time modes
must be installed on your computer.

1.2 Overview

Test steps are the basic building blocks of the test plan code as a whole. This is where
measurements are initiated and results are derived. Being able to add, delete, and copy a
test step provides great flexibility to manipulate the WTM program for specialized tests
and purposes.

There are many ways in which a test plan could potentially be affected by a test step.
This makes it important to use the Add Wireless Test Wizard when adding, deleting,

or copying test steps. Using the wizard ensures that all instances of the test step are
affected by the modifications made.

1.3 Adding a test step

This process adds a completely new test step to the WTM program. Using the wizard, a
class module is chosen to place the step in, a name is assigned, and specifications and

parameters are added. The minimum amount of test code is placed in the class module

to begin the test step.

7.3.1 Using the wizard to add a test step

To add a test step, click on the Agilent WTM Add Wireless Test button in the upper
left corner to open the Add Wireless Test Wizard. Select the appropriate database (see
Section 2.2) and click Next. Select the Add, delete or copy a test step option and then
choose Add a new step.

The next window has a list of class modules available. Choose the appropriate module
to add the test step to and click Next. Alternatively, a new class module can be created
to add the test step to by clicking the New button on the right. Be aware that this action
creates a new file.

E.)Add Wireless Test Wizard ! _).(_]

Select Test Class
Select the Test Class Module that you want to add a new step in.

enericSteps
GPRSEGPRSDataConnection
GPRSEGPRSReceiver
GSMCallProcessing
GSMGPRSEGPRSTransmitter
GSMReceiver
LoopingManagement

Help Cancel < Back Next >
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7.3.2 Creating the test step
After choosing a class module, it is time to create the actual test step. The following
screen shot provides an example of how to fill out the Add New Step page.

E. d Wireless Test Wizard _)_(j
3 Add New Step
Enter the Step Description Information.

Current class: GenericSteps

Step name in English: Step description:

|TestPlanRunTime Tests the time it takes for an entie - |
test plan to run.

Test group in English:
|Generic Steps ~|

Format in English:

= = o |

Author's name:
[John Smith =

Help Cancel < Back Next > |

When typing the step name, make sure that you do not use any of the Visual Basic
keywords. Some examples of these words include New, Me, Public, Dim, and Try.

The next box allows you to type a new test group name or select an existing one.

The test group name is used by the available steps filter on the WTM user interface to
reduce the number of steps which are displayed at any one time. This makes it easier
to locate the step you are trying to find.

1.3.3 Specifications and parameters

The next two windows in the wizard allow you to add specifications and parameters to the
test step. They can be added by highlighting the specifications and parameters in the box
on the left and clicking the right arrow button (located in the center of the wizard page).
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If a parameter is accidentally added, it can be quickly removed without affecting the test
step. On the same wizard window, highlight the parameter in the box on the right and
click the left arrow (located in the center of the wizard page). After you have finished
adding specifications and parameters, click Next.

Select Parameter

Below is a list of parameters that are currently in the database.
Select parameters from the list or enter a New parameter.

Available parameters: Current parameters:

aisp}ay M%I_:ile ?tatéon Inforr?satioln

aximum Time for Connect (Sec

Mumberof Maximum Time for Detach (Sec M
OoglyBoogly (mSec) MNumber of Bits to Test FE
ORFS Fast Measurement State 3
ORFS Modulation Apply MinAbs S__|
ORFS Modulation Offset 00 (kHz) ¢ Delete
ORFS Modulation Dffset 01 [kHz)

ORFS Modulation Offset 02 (kHz)
ORFS Modulation Offset 03 (kHz)
ORFS Modulation Offset 04 (kHz)

NAFS Mnadulation [ffzet FlﬁlkHiIﬂ
4 | »

Help Concel | <Back | Newt> |

The next page (as shown in the following screen shot) displays all of the specifications

and parameters that you have selected for the test step. Confirm your selections and click
Next.

Add Wireless Test Wizard -)_(J
3 Generate Code

The Witeless Test Wizard is finished collecting information. To generate your

Nnewt test code with the defined list of specifications and parameters, press
ext.

Current step: TestPlanRunTime

Cuirent specifications: Current parameters:

RX Level Display Mobile Station Information
Maximum Time for Connect (Sec)
Maximum Time for Detach (Sec)
Number of Bits to Test

Cancel < Back Next >
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The test step is then added to the code. Click Finish to close the wizard. A final page asks
if you want to update the database revision. If you select this option, a new revision of
the database is created so that you can return to the original revision if necessary.

Note that if you modify a standard parameter or specification in the future, the change
could possibly affect other test steps that use those same specifications or parameters.
This may cause the program to fail if the test steps cannot operate correctly.

7.3.4 Coding the new test step

After the wizard has finished, the code for the new test step is placed at the bottom
of the selected class module. Some code is already present in the step, along with the
selected parameters and specifications.

The following screen shot shows the code that was automatically added by the wizard:

0 E6SE6C GEM GPRS EGPRS SAM Net - Microsoft Visual Basic NET [design] - GenericSteps.vb® 8 : =@l x|
|7 Aglent WTM Add Instrument Control |73 Agllent WTH Add Wireless Test _
Ele Edt Yiew Project Bukd Debug Jools Window Help

P EH-FEHE SBE - @8- )by ~ (8 OoglyBoogly T RERRTG-,
il mom | % CELECS e W (R EZ2 A%NNK,
8 vfo. b GenericSteps.vb® | GrrsEGPRSDstaConnection.vb | GPRSEGPRSRecever.vb | GSMGPRSEGPRSTransmitter.vb | LocpngManagement.vb | SaMEventrandier.vb | samstatusvane 4 » < |[gh
B [Tzcenericsteps =] [[eTestpianmuntime g
g " Dimension specifications =2
g Dim R¥Level LL is Double, RXLevel UL is Double g
g
* Dimension parameters 2
Dim DisplayNobileStationInformation is Integer
Dim HeximwiTimeforConnect_Sec As Double &
Din MaximwnTimeforDetach_Sec is Double
Dim NumberofBitstoTest As Integer E
B
! Dimension resulta variables
Dim TODO_My_Measured String Value is String L
Dim TODO_My_Neasured_Value is Double §
Try
Find the paramecer values from the data store
Wich TescDaca
DisplayMobileStacionInformacion = .FindParmEnum({"Display Mobile Station Information")
HaximunTimeforConnect_Sec = cDbl(.FindParm("Haximun Time for Connect”))
MaximunTimeforDetach Sec = cObl(.FindParm("Naximum Time for Detach®))
NumberofBitstoTest = clnt (.FindParm("Number of Bits to Test"))
End With
If Hot FlowControl.RepeatingTest Then
' TODO: Add code to set instrument configuration settings here
End I
Iniviave vhe messurement i
TODO: Add code to initiate the measurement here
< | _>l_I
FB@BD ouw
Resdy n 63 s chs NS

The first section of code consists of specifications and parameters for the test step. Do
not add or delete anything in this section when editing the code manually.

After the specifications and parameters is a section of code that relates to the initial
set up of the test step. This block of code brings in information from the DUT required
for the test step to begin, and to provide results for test inquiries such as the "‘Maximum
connection time.’
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2 EBSE6C GEM GPRS EGPRS SAM Net - Microsoft Visual Basic NET [design] - GenericSteps.vb® i i =®] x|
| 7% gllent WTM Add Instrumenk Control | ¥ Agllent WTM Add Wireless Test
Ele Edt Yiew Project Buld Debug Jools Window Help
P-G-FHO ARE - -8 )y ~ (4 OoghBoogly T REFERG-,
A e AT Y N EE A
8 ivfo.b  GenericSteps.vb® | crrseGPRsDstaConnecton.vb | GPRSEGPRSREcever.vb | GSMGPRSEGPRSTransmitter.vb | LocpngManagement.vb | SaMEventiandier.vb | Samstatusvans 4 b X
B [2Genericsteps. =] ["oTestPlanhuntime ~

g Find the specification values from che data store E]
§ Vich TescData
.FindSpec ("RX Level”,RXLevel LL, RXLevel UL}
End With

sasopt3 vonps § 1

‘Ferch and Compare weasurement results to the given specification

Make Measurewents here using the following cbjects:

o ke [RGBy

and the appropriate CON cbjscts for Methods of Neasurement or PuF drivers

TODO: Handle the flow control return value as desired.
ODO: For localized titles, ¢tk ocalization number Ifrom the resource table must be used.

Data.NumericResults ( : Hy Results Title, TODO My Measured evel LL, RXLevel UL,"")
"optional TODO: My Output Formar §0.00%, "Optional TODO: L

sealization Number

Catch ex A= Exception

(SANUTils.Pi LN (&%) )
FlowControl. kbortTestPlan = True
End Try

End Sub ]
4 | r

D@ B o
Ready n72¢ col 10 chio INs

In the wizard-generated code, there is a line that checks if the test step is going to repeat
the step process more than once. The line is as follows:

If Not FlowControl.RepeatingTest Then
‘ TODO: Add code to set instrument configuration
settings here

End If

Throughout the wizard-generated test step, there are comment lines labeled ‘TODO.
These lines let the programmer know where it is necessary to write custom code for the
test step in order for it to work as intended.

Within the ‘If-Not...Then’ statement above, code must be added to respond to the length
of the test step. If the step is going to be repeated several times, as is the case when
measuring bit error, then FlowControl.RepeatingTest should be set to True. For other
measurements that do not need to be run more than once, FlowControl.RepeatingTest
should be set to False. Add code to this statement to initiate a timeout for the
measurement so that it does not continue to loop more than needed.

The rest of the test step code relates to making measurements and performing
comparisons as needed. This consists of finding the specification values and testing
them to see if they are within an acceptable range.

The wizard-generated code has placed ‘TOD0’ messages in the test step with comments
which guide the programmer through the task of writing the step code correctly. In
particular, there is a comment with a list of objects that are available for making
measurements.
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S66C GSM GPRS EGPRS SAM Net ft Visual Basic NET [design] - GenericSteps.vh® i | -|® il
|7 agllent WTHM Add Instrument Corirol | ¥ Agllent WTM Add Wireless Test _
Ele Edt Yiew Project Buld Debug Jools Window Help

P-H-FEHE XBE - @8- )by ~ | i OoglvBoogly T RERRTG-,
A e AT Y N 2 A%NNK,
£ ivfoh GenericSteps.vb® | cRsiGRRsDsaomecion b GPRSEG b | GSMGPRSEGPRSTransmater.vb | L ment.vb | SamEventander.vb | samststusvane 4 b X (gl
R [zcenericsteps =] [[eTestpianmuntime G
g Find the specification values from the data store E] g
g Wich TescDaca ’é‘_
.FindSpec (“RX Level®,RXlevel LL, RXLevel UL) q
End With %
‘Fetch and Compare weasurement resulta to the given specification &
e Measurewents here using the following cbjects: ol
thata
|
and the appropriate CON objscts for Methods of MHea: PnP drivers
TODO: Handle he flow control return value as desired.
TODO or localized titles, thi ocalization number Ifrom the resource table must be used.
If TestData. Hy Results Title”, TO asured Value, RXLevel LL, RXLevel UL,"")
. "Optional TODO: My Output Formar #0.00%, W ealization Number®
Catch ex A= Exception
L (SANUtils. P LN (ex) )
FlowControl.ibortTestPlan = True
End Try
End Sub »
4 | 3
2@ B oup
Ready n72¢ col 10 chio INS

After reviewing the test step and the ‘TOD0’ comments, write code as appropriate for
the operations you require the test step to do. Remember to add comments whenever
you modify the code to document what you have changed.

1.4 Copying a test step

The wizard greatly simplifies copying a test step. It copies the original test step code and
replaces the original name with the new name you specify for the copied test step. This
reduces the amount of time and effort required to write another test step.

7.4.1 Using the wizard to copy a step

Run the wizard, select Add, copy or delete a test plan and then Copy test plan. The next
screen lists the available test steps. Highlight the test you want to copy and click Next to
open the Copy Step dialog box (as shown in the following screen shot). Type a name for
the test plan copy, ensuring that the name is different from the original test plan name
and click OK.

&, Copy Step i

Name in English: 0K
|Name Of Test Step Copy

Step description:

e
Ix

The next screen shows all of the specifications and parameters included in the copy of

the test step. These specifications and parameters cannot be modified at this time. If a

change is required, return to the wizard after the step has been successfully copied and
choose the Manage specifications and parameters for a test step option.

To finish copying the test step, click Next to apply the changes and then click Finish.
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8 Managing an
Instrument in the
Wireless Test Manager
Using the General
Purpose Interface Bus
(GPIB)

If the step has been copied successfully, the wizard places the copied test step at

the bottom of the class that contains the original test step. Unlike some other wizard
functions, the entire test step is copied. This includes the parameters, specifications, and
all of the code that was in the original step.

1.5 Deleting a test step

When using the wizard to delete a test step, the code is not actually deleted, but instead
the code for that step is commented out. This is intended to prevent the loss of the
source code in case the step is needed for use or reference later on.

1.5.1 Using the wizard to delete a test step

Run the wizard, choose Add, delete or copy a test step and then select Delete a step.
The next page shows a list of available steps to delete. Choose the step you want and
click Next. The following page confirms the step that is to be deleted. Click Next to finish
the procedure.

All of the test step code, and any instances of the step, are commented out by the wizard.
This is done so that it is possible to reference the test step again if necessary.

7.6 Summary

Test steps are the basic building blocks of the WTM project. The ability to manipulate
these steps is important in ensuring a successful test project. The wizard greatly simpli-
fies the process of creating, removing, and managing these steps. As always, remember
to save a copy of the project before making any changes to it.

Adding, copying or deleting test steps includes the following procedures:
* Running the wizard
» Writing customized code for added steps and copied steps
» Saving the project or class modules being modified

8.1 Introduction

There are some tests that require the use of an additional instrument in addition to the
8960 test set. This section explains how to add such an instrument by using the General
Purpose Interface Bus (GPIB). Instruments can also be added through an IVI.COM driver.
In order to perform this task with a GPIB, it is necessary to have Visual Basic .NET and
WTM Development and Run-time modes installed on the computer.

8.2 Overview

The GPIB is a standard device used to connect computers and laboratory instruments. It
standardizes the signal allowing the instruments and computers to pass data and control
information between each other.

The gpioControl item can be used to incorporate a generic instrument interface into the
WTM program. This is a versatile control interface that can be used for almost all general
instrumentation.

When adding an instrument to the WTM, extra code is required in several class modules.
Because of this, the process of adding an instrument is greatly simplified if you use

the Add Instrument Control Wizard that automatically adds the necessary code in the
appropriate locations.

Another way to add an instrument to the WTM program is through an IVI.COM driver.
See Section 9.

8.3 Adding an instrument

There are several steps involved in adding an instrument. You must add the gpioControl
.NET component to the main design form and then run the wizard. The wizard places
code for the instrument in all of the required areas. The programmer then adds code to
control the instrument as required.
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8.3.1 Adding the toolbox

Open the design view of frmMain by right clicking on the frmMain class in the Solution
Explorer window and then clicking View Designer (as shown in the following screen
shot on the left). On the left of the Visual Basic development environment there is a
toolbox that appears when the mouse pointer is paused over it. If the Toolbox option

is not visible, open the View menu, and then click Toolbox (as shown in the following
screen shot on the right).
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This positions the Toolbox on the left of the Visual Basic development environment.
In order to hide the Toolbox when it is not needed, click the Auto Hide button in the
upper right corner of the window so that it is pointing to the side instead of downwards.

8.3.2 Adding the GPI0 component

A GPIO (General Purpose Input/Qutput) component is useful for most of the general
instruments that connect to the system. This component allows an instrument that uses
GPIB to integrate into the WTM on your computer system.

The frmMain design form must be the active window for this step. In the Toolbox on the
left of the Visual Basic development environment, choose the gpioControl component.
If the component is not included in the list, then it needs to be added. To do this, right
click the Toolbox, and then select Add/Remove Items to open the Customize Toolbox
dialog box. On the .NET Framework Components tab, select gpioContrel and then click
OK. The component now appears in the Toolbox on the General tab.

Customize Toolbox {H x|
\NET Framework Components ICOMCMI

Name |Namspace |nsse|'r+|blzhlame |I:|
[MFieSystemWatcher  System.IO System (1.0.5000.0) 1
[AFolderBrowserDislog  System.Windows.Forms System.Windows.Forms (1.0.5000.0) '
[EFontDialog System,Windows.Forms System.Windows.Forms (1.0,5000.0) =
[ Form System,Web,UlMobileCont.,,  System.Web,Mobile (1.0.5000.0) 1

™ |gpioControl Agilent.\WTM.gpioMoM Agilent.\WTM.gpioMoM (1.1.0.0)

[ GroupBox System. Windows.Forms System.Windows,Forms (1.0.5000.0) '

[ GroupBoxArray Microsoft.VisualBasic.Comp...  Microsoft.VisualBasic. Compatibility (7.0...

[ HelpProvider System, Windows.Forms System.Windows,Forms (1,0,5000.0) 1

[ HscroliBar System, Windows.Forms System.CF.Windows.Forms (7.0,5000,0)

[ HscrollBar System, Windows.Forms System.Windows,Forms (1.0.5000.0) [
- - i e e L‘_I
: i Browse...

i Language:  Invariant Language (Invariant Country) |

Version: 1,1.0.0
oK Cancel Reset | Hep |
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8.3.3 Adding an instrument using the wizard

After the gpioControl component has been added to the Toolbox, double-click its icon

to add it to frmMain. You can also do this by dragging the icon onto the design window.
The icon is now displayed in the lower part of the frmMain window. Click on the icon and
set the properties as required (for example, change its name property to SigGen). The red
outlines in the following screen shot indicate the areas of the screen being used in the
above procedure. After setting the properties, save the project.

5 ERSB6C GEM GPRS FGPRS SAM Net - Microsoft Visual Basic NET [design] - frmiMain.vb [Design] 1) ]

| 4% Agilent WTM Add Instrument Control | ¥ Agllent WTH Add Wireless Test

Ele Edt Yew Project Buld Debug Dats Format ook Window Help
P-a-c0@ fhE -0 ) pebug * g OoghyMoogly RN,

} b el e -
Tockox 8 %||b | GlobalParams vb | SAMEventHandier.vb | SAMUtIRIes vb | FlowContrel vb* | AddedClass.vb hmmﬁ[oumﬂ‘l * || Solution Explorer - E6566C G5.., § X
AEEE 9=

= | [Teat T [ MeasuedVae | LowesLimt | Uppe ; s

__| | siaGen  aglent.wTM.gpicMioM. gpic +

Pass/Fal

Ll |

& MainMery [ gsmgprs T Power Supply

T S Todbex
208 ouws
Ready

Next, open the Add Instrument Control Wizard by clicking on the WTM Add Instrument
Control button in the upper left corner of the Visual Basic .NET development environment.
Select the new instrument in the Available instrument components box and click Next.

dd Instrument Control Wizard B _ - |ﬂ|_)ﬂ

- Select Instrument Component

Select the desired instrument component to add to your project. If it is not
available in the list, stop the wizard and add the desired instrument component
to your project. Then re-iun the wizard,

Available instrument components:

PuwerSupply Agilent WTM.psmtMobM . psmtControl
Bgilent. W TM.dmmth oM. dmmtControl
‘:lth-h Aailent W TM.gpioMoM. gpioContro

Help Cancel < Back Next > Finish
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Type the user interface (Ul) name in English and select the class modules that will use the
instrument. You can choose the classes by selecting the class name in the Available test
class module names box on the left, and then clicking the right arrow button in the center
of the wizard page to copy the class module into the Current class module names box. Click
Next to add the required code to the selected classes. Click Finish to exit the wizard.

Endd Instrument Control Wizard
. Select Instrument Component
Select the desired instrument component to add to your project. If it is nat

available in the list, stop the wizard and add the desired instrument component
to your project. Then re-tun the wizard.

Available instrument components:

PowerSupply:Agilent WTM.psmtMoM.psmtControl
gsmgpis:Agilent W TM.dmmtMoM. dmmiControl
ailent \WTM. gpiotoM. apioControl

SigGen:s

Hebl

< Back Newt> | Fiish |

Make sure to go through the project and review all of the code that has been added. This
code appears in frmMain, FlowControl and whichever class module(s) you selected in the
wizard.

After the wizard has added an instrument, you must be very careful about any changes
made to the properties regarding that instrument. For instance, if you were to change
the name of the instrument, those changes would not be recognized in the code that had
been previously written for the instrument.

8.3.4 Adding an instrument in the WTM interface
After adding the instrument to the program code, it is also necessary to add the
instrument using the WTM Ul.

Go to the top of the Visual Basic window and click the Run button to open the WTM
user interface. After the program loads, click the Change Configuration tab at the top of
the window. In the Select a configuration type to change box on the left of the window,
select the Instrument Control option. Choose the correct address for the instrument. If
you do not know it, click *IDN? and the results of the address search are displayed in the
lower part of the window.

GSM/GPRS/EGPRS Wireless Test Manager

Fis Help
mFrEee

Fun TestFion | Defie Test Fen |

Coricl
Fiure Contl
‘Wireless Test Set |14 L. IDN?
Path Loss Vales:
?n""""'_épm, B3NS [None ¥
yitem v
Test Plan Anbutes Database Signal Genesato [ =] -iow? |
Test Pian Stat 30d End Contral
TON7 ey
[T T ]
e0oce9 009
1]2[3]als|s]7[e|s
ik = 100% ForLast 4 =

33



8.3.5 Coding for the new instrument
After the instrument has been included in the WTM Ul, you can close the program.
Return to the Visual Basic .NET test code.

At this point, go to the class module(s) in which the instrument has been added using the
wizard. In the upper portion of the code, there is an added line that instantiates the test
instrument.

GSM GPRS FGPRS SAM Net - Microsoft Visual Basic NET [design] - GSMReceivervb* =18 x|

| 4% Agilent WTM Add Instrument Control | ¥ Agllent WTM Add Wireless Test
Ele Edt Yew PBoject Buld Debug Joos Window Hep

P-a-cEH@ YRE - - 8- ) owy = (# Oogymoogly cREERTF-.

Pl mow *ECE S e W, (R EET2 ANNN,
5 GSMReceiverwb® | frion b | Assenth e o pa v | GPR Connection. vt vb | GECalProcessn 4 b X || Solution Explorer - ESS66C G5... & X
R [0z65MReceiver =] [ rtissysstep i 3@
E '® Copyright 2001-2005 Agilent Techmologies, Inc. a mw‘:* ﬂ
£ fmCustombata. b

Option Strict On
Option Explicit On

i

BLEELELELLEL kb ks (..
;

Friend Class GSHReceiver
GibalParams.vb

Private gamgprs As Agilent,UTH.dmntHol. dnmtControl GPRSEGPRSDataConnaction
Privace PowerSupply hs Agilent.VTH.psmcHoM. pswcConcrol PRSEGPRSRaceiver.vb
s e iy

Services provided by the Executive GSMGPRSEGPRSTransmitter
....................................... MR b
Private TestData is Agilent.WTH.Exec.IExecTestData o1} v =
Private Nessage is Agilent.VTH.Ixec.IExecTextHessage o] i |
Private FlouControl s Agilent.UTH.Exec.IExecFlowControl Seiaihe R

Private Datalogging is Agilent,VTH.Exec.lExechatalogging

Privace Execltils iz Agilent.VTH.Exec.lExecUrilicies

Privare DUTComtrol is Agilenc.WTH.Exec.IExechucControl =
Private FixtureControl is kgilemt.VTH.Exec.IExecFxtControl

Private PathOffset is Agilent.UTH.Exec.IExecPathOffset

Private LoopingContrel As Agilemt.VTH.Exec.lExecLooping

Privace Locallpplication is Agilenc.VUTH.Exec.lExecLocalizeipp

Private Status is SAMStatusVariebles

C]

' Original Date: 10/28/04 10:00:00 AN

BB o
Ready

£
g
g
:
H

If you scroll down and look at the ‘Resource’ step of the class module, there is another
section where code has been added.

30 E6S66C GSM GPRS EGPRS SAM Net - Microsoft Visual Basic NET [design] - GSMReceiver.vh* =1®| x|
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! Description: Bm‘b
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For exsmple: Set GSMReceiver.Rescurce = MyExecName ) hbalParams.vb
GPRSEGPRSDataConnet
................. 2 .
7] GSMCaPracessing.vb
= T ] GSMGPRSEGPRSTransrii
Hessage = VDataExec.UTHTextMessage ] GSMReceiver.vb
FlowControl = VDataExec.WTHFlowControl 3%““.* hd
Dacalogging = i k1] 3
ExecUtils = VDataExec.WTHULilities Properties 2 x

DUTContzrol = VDataLxec.VTHDUTControl
FixtureControl = VDataExee.WTHFixtureControl

(8]

L WTHL 1

Localipplication = VDataExec.UTHLocalizehpplication

gswgprs = DirectCast (VDataInstruments. Item("gsmgpra®), Agilent.WUTH.dmtNoN.dmntControl)
Powersupply = DirectCast (VDataInstruments.Item("PoverSupply”), Agilent.VTH.psmeNoM. psmc

[ SigGen = DireciCast (VDatalnstruments. Item("SigGen™), Agilent.VTH.gpioNoK.gpioControl) l
End U5

Protected Overrides Sub Fipalize()
HyBase.Finalize()
End Sub .. X
-1 | o o [T

BB ou
Ready

[inss Col39. cha9 s

Now, within the class module, add code to handle the direct input and output to the
instrument. All of the commands consist either of the form instrumentname.Directl0.
Output “GPIB Command” or instrumentname.Directl0.Enter “GPIB Command?”
depending on whether the command is a query or a setting.
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Itis important to be careful about where the new code is being added. As the comments
say, do not modify any of the wizard-added commentary at the top of a test step. Below

this are the specifications and parameters followed by the first section of code that may
have a comment of this general form:

‘Find the parameter values from the data store.’

Do not add any code to this section unless it is to reset the instrument to a known state
at the beginning of a procedure. The best place to add instrument code is directly before
the section that initiates measurements (as shown in the following screen shot). This
code tells the program how it will be using the instrument and what information to
gather.
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With TestData ] GSMGPRSEGPRSTransmitter.vb
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‘o | » REE cl@ieds
A[BEB ouwu
Ready 797 =1 chi NS

8.3.6 Turning off the instrument

At the end of the test, remember to turn off the radio frequency (RF) of the instrument
so that the instrument does not cause any conflicts with other tests. The following line
turns off the RF.

SigGen.DirectIO.Output(“OUT:POW OFF”)

Place this code both after and inside of the Exception block. Putting the code inside the
Exception Block ensures that even if an error occurs, the instrument still turns off.

8.4 Removing an instrument

It is highly recommended to use the wizard to remove instruments. Since coding for
instruments is spread through many class modules, the wizard is efficient in making sure
every instance of the instrument code is processed for the deletion.
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9 Adding an IVI.COM
driver to the Wireless
Test Manager

8.4.1 Removing an instrument using the wizard

When removing an instrument, the code is not deleted, it is only commented out. Also,
the instrument icon remains at the bottom of the frmMain window even after deletion.
If you want, the icon can be deleted by right clicking on it and choosing Delete from the
pop-up menu.

To delete an instrument, click the Agilent WTM Add Instrument Control wizard in the
upper left of the Visual Basic .NET development environment. Choose the Remove
Instrument option, and then click Next. The next window shows a list of available
instruments to remove. Choose the instrument you want and click Next. The wizard goes
through all of the class modules and comments out any code relating to the instrument.
The following window is shown when the process is complete.

Agilent.¥TM.AddInstrumentControl il x|

The code has been commented out using 'TODO Removed by Instrument Wizard. You will need to exit the wizard and manually
remave the component from your form's component tray.

8.5 Summary

There are a number of different instruments that can be added to the WTM to help

with testing. By using the gpioControl component and setting the properties as required,
the wizard can be used to easily and efficiently add an instrument to the test project.
Removing an instrument is just as easy with the help of the wizard. Remember to save

a copy of the project code before you make any changes. Always look through the class
modules to see where code has been added or removed.

Adding or deleting instruments includes the following procedures:
+ Adding a gpioControl component to the Main form
* Running the wizard
» Writing customized code to use the instrument in the test project
+ Saving the project or class modules being modified

9.1 Introduction

There are times when additional hardware is required to perform tests with the WTM. To
provide efficiency in employing different instruments with the WTM, an IVI.COM driver
is required. This section explains how to add such a driver. Note that Visual Basic .NET
and the WTM Development and Run-time modes must be installed on your computer.

9.2 Overview

The interchangeable virtual instrument (IVI) driver is a very efficient technology designed
for using hardware from different companies with relative ease. This means that you

can write a program for one instrument, a signal generator for example, and then change
it with a signal generator from another company, and the hardware will still work for
general purpose tests without have to re-write the code.

When including an IVI.COM driver in the project, it is recommended that you add it
manually. This is because the wizard does not reasonably reduce the work required to
complete the task. Code needs to be added to the classes frmMain, FlowControl, and any
other test classes where you want to use the [VI driver.

9.3 Adding an IVI.COM driver

Before adding an IVI.COM driver to the WTM project, you must first install the driver on
your computer. Then, only a few steps are involved in adding the driver. The driver must be
added to the references for the project and then code needs to be written in the
appropriate classes.

36



9.3.1 Downloading an IVI.COM driver

An IVI.COM driver can be downloaded from Agilent’s Web site at www.agilent.com/
find/adn. Save the IVI driver you require to your computer and install it. After installation,
the IVl driver is automatically available within the Visual Basic .NET project.

9.3.2 Adding the IVI.COM reference

This step can be performed in the Visual Basic .NET environment by using either the
Project menu or the Solution Explorer window. The following procedure uses the Project
menu method.

Click the Project menu located at the top of the Visual Basic .NET window. In the menu
that is displayed, click the Add Reference option.

GSM GPRS EGPRS SAM Net - Microsaft Visual Basic .NET [desian] - frmMain.vb [Desion | =lsix]|
;ﬂwwmmmmw [0 Aglent Wt Add Wireless Test _
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G- e @ [ addvandows Eorm. a ™ BRI,
|| Add iphented Form... ' SICE N 1 -
7] Addyser Conteal...

i wndler vb | SAMS| frmSpiashresy frmMaln.vh [Design]® 4 » > Solution Explorer - ESSE6CGSMG... 8 X
» T Add Trherited Control.., dmm=m =
=y 47 Add Compogent. .. | o [F frmMain.vb o
;r ] AddModule... . Z‘mem
] GenericSteps.:
¢ AddQess... | System 1 L =] i Global. v
2y BddNew Rem... ClrieShiften | l 1] GlobaParans.ub
mtess ation 9] aPrsEcPRSDataConnection.vb
©) Add Existing Rem. . Shita Ak A o Lo ﬂmsmsam.m
Exite Peommvuiect [ MeatwedVale | Lower Limt T Uppes Lt [PassiFad ﬂm -
Gl D] SeMlFes | GEPRecener(MaoB) vb
[ nddpetererce... ] ] Gsmeceiver.vb J
%] LoopingManagement vb.
jent|  AddWeb Reference.., i modStartMain. b
=2 Set as Styrtip Project 7] sameventHandier.vb -
« ’H
[ E6S66C GSM GPRS EGFRS SAM Nt froperties... Ll
4 Properties @ x
__| [frmMain  System Windows.Forms.Forr =
a ShowinTaskbar  True -
B see 840,672
‘SizeGrpstyle Ao
Fér SnsploGid  True
Startposition  WindowsDetaultLoc
Teg
- Test wumﬁ_‘ﬂ
| | L[_‘ Text
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The Add Reference dialog box is displayed showing all the available references for the
program (as shown in the following screen shot). Click the COM tab and scroll down
through the choices to find IVIAgilentRFSigGen. Highlight this component and click
Select on the right so that the component name appears in the box below. Then click OK.

Add Reference Il B

MET  COM | projects |

HEB

Component Name | TypeLib Ver... | Path =]
InstaliShield Windows Installe.., 1.0 C:\Program Files\Common Fil. ..
Intel Procedural Effect Library 0 C:\WINNT\system32\proctex...
15ScriptHandler 1.0 Type Library 1.0 c:wmaw-:\coom-vl\...
IUCH 1.0 Type Lbrarv .0 C:\WINN svstumsz\i.lr.tl —

C:\Program Files

C:\Program Fiesuwwmmc.

1

1

1

1

= S 2 gile 1

Ivi Carﬂg.rauonsarvar 1.0T.. 1.
IviDCPwr 2.0 Type Library 24
3

1

1

1

2

1]
0 C:\Program Files\I¥I\Bin\IviD...
IviDmm 3.0 Type Library .0 C:\Program Files\IVI\Bin\IviD. ..
IviDriver 1.0 Type Library .0 C:\Program Files\IVI\Bin\IviDr...
IviEventServer 1.0 Type Libra... 1.0 C:\Program Files\IVI\Bin\IviE. ..
IviEventServerDLL 1.0 Type L... 1.0 C:\Program Files\IVI\Bin\IviE...
WiFnen 3.0 Tvne |ibrary n CH\Pranram Filas| TVIIRintTvF... %
Selected Components:
Component Name I Type l Source ] Remove I
VI AgilentRFSigGen (Agilent Tec... COM C:\Program Files\IVI\Bin\Agilent. ..

To check that the component has been added successfully, expand the References
tree structure in the Solution Explorer window. This shows a list of all of the available
references. AgilentRFSigGen is now a part of that list.
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If you would like to see information about the added component, select the View menu,
and then click Object Browser. Click Ivi.RFSigGen.Interop in the box on the left, and a
list of members for this reference is displayed in the box on the right.

9.3.3 Adding code for IVI.COM driver

To correctly install the IVI driver, there are several places in which code needs to be
added to the project. It is possible to add the instrument associated with the IVI driver
by running the wizard, however, due to the amount of modification needed to correct the
wizard code, it is not a recommended procedure.

9.3.3.1 Code in frmMain
The first class to add code to is frmMain. The lines of red code below are those that need
to be added to the class.
In FormMain=========
Friend Class frmMain
‘Create an instance of the driver
Dim RFGenIVI As New

Agilent.AgilentRfSigGen.Interop.AgilentRfSigGen

Private Sub frmMain Load(ByVal sender As Object, ByVal e As
System.EventArgs) Handles MyBase.Load

Instruments.Add(“RFGenIVI”, RFGenIVI) ‘RF Generator
Private Sub frmMain Closing(ByVal sender As Object, ByVal
e As System.ComponentModel.CancelEventArgs) Handles MyBase.
Closing

RFGenIVI.Close()
9.3.3.2 Setting up the Ul instrument name
Please note that in the class FlowControl, the name of the instrument used in
StartOflnitialTestPlan, “Agilent SigGen,”, must match the name used in the properties
for the exec WTMINstrumentNN. This line of code is shown as follows:
...Initialize(Cstr(InstResourceDesc(“Agilent SigGen”)),...

To set the name for the exec WTMINstrumentNN, go to the design view of frmMain.

If the Properties window is not visible on the WTM project screen, it can be opened by
pressing F4 or by clicking the View menu and then Properties window.
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In the Properties window, click the drop down box at the top of the window and choose
the option ‘Exec Agilent. WTM.Exec.ExecControl.’

3 FESGC G5M GPRS FGPRS SAM Net - Microsoft Visual Basic NET [design] - frmiain.vb [Design]) | =l®]x|

| 4% Agilent WTM Add Instrument Control | ¥ Agllent WTM Add Wireless Test

Ele Edt Yew Project Buld Debug Dats Jook Wndow Help
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s & |fF 0 W . ] NN wom|® IR e .,
d5/iment.vb | SAMStatusvaniables.vb | GlobalParams.vb | SAMEventHandler.vb | SAMUtRies vb | FlowControl vb* l'mﬂnui[nnl-nﬂ 4 b % || Solution Explorer - E6S66C GSM GPRS EGPR... & X
3365 @
&b Sokution EGS66C GSM GRS EGPRS SAM Net' (=
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File Help
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) Toskist (5 Output | 3y Index Resuts | G Search Results
Resdy

Scroll down through the Properties window to WTMInstrument03Name and type the
name of the instrument.

Properties

Visible True :I
WTMDemaOnly False
WTMEnableExtendedC True
WTMInstrumentD1Nam Wireless Test Set
WTMInstrument0Zkam 663NNX PS

LA GEGINESETET Agilent SigGen _I
WTMInstrument04hlam

WTMInstrument0Shiam _v_|

WTMInstrument03Name
Mame For the instrument 3

| Properties I E’ Class View

Be careful when changing the instrument name property. If you need to actually change
the name in the properties window, be aware that the old name of the instrument will
NOT be replaced in the wizard-generated code for the added instrument. So, if the name
in the Properties window is changed, you must go back through the code and replace
the old Ul name for the instrument with the Ul new name. This can be done by pressing
CTRL + F to open a Find window. Type the old instrument name in the box and click Find
Next. Replace each of these instances with the new instrument name.
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9.3.3.3 Code in FlowControl
The following code is needed in the FlowControl class.

In Class FlowControl======
Friend Class FlowControl

Private RFGenIVI As
Agilent.AgilentRFSigGen.Interop.AgilentRfSigGen

Friend Sub Resource(ByRef VDataExec As
Agilent.WTM.Exec.ExecControl, ByRef VDataInstruments As
SortedList)

RFGenIVI = DirectCast(VDataInstruments.Item(“RFGenIVI”),
Agilent.AgilentRfSigGen.Interop.AgilentRfSigGen)

Public Function StartOfInitialTestPlan(ByVal InstResourceDesc
As SortedList) As Boolean

RFGenIVI.Initialize(Cstr(InstResourceDesc(“My Instrument
Name”)), False, False)

If RFGenIVI.Initialized = False Then
‘TODO: add error code here
Exit Function

End If

9.3.3.4 Code in other classes
After completing the code for frmMain and FlowControl, you only need to add code to the
classes in which you want to use the instrument corresponding to the IVI driver.

In Class My Test Class (as many as required)==========
Friend Class MyTestClass

Private RFGenIVI As Agilent.AgilentRfSigGen.Interop.
AgilentRfSigGen

Friend Sub Resource(ByRef VDataExec As
Agilent.WTM.Exec.ExecControl, ByRef VDataInstruments As
SortedList)

RFGenIVI = DirectCast(VDataInstruments.Item(“RFGenIVI”),
Agilent.AgilentRfSigGen.Interop.AgilentRfSigGen)

After all of the above code has been written into the project, you can modify the classes
to include any testing procedures that make use of the instrument.

Remember to turn off the instrument at the end of the test step. See Section 8.3.6.

9.4 Summary

The IVI.COM driver is a valuable tool that helps to make testing easier and more efficient
when using extra hardware. The most efficient way to add the driver to the WTM program
is to manually edit the code rather than use the wizard. As always, make sure to save
copies of the classes that are being changed before you make modifications to the code.

Adding an IVI.COM driver includes the following procedures:
* Adding IVIAgilentRFSigGen to the references
» Adding code to the necessary classes
= Writing customized code to utilize the instrument in the test project
+ Saving the project or class modules being modified
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10 Adding and Deleting
Class Modules in the
Wireless Test Manager

10.1 Introduction

This section describes how to add or delete a class module in the WTM. Classes are
used to create new objects and methods that help to develop new testing routines.
To complete the following procedure, Visual Basic .NET and WTM Development and
Run-time modes must be installed on your computer.

10.2 Overview

The WTM program comes with a number of standard classes required for the WTM

to run tests properly. It is also possible to create your own classes for other tests not
included in the project. Please note that you must not delete any of the standard Agilent
classes from the project. This can prevent the program from operating correctly.

The Add Wireless Test Wizard can help you to add a class to the WTM project. When
you use the wizard to add a class, you are also required to add a step during the creation
process.

10.3 Adding a class module

This is a straightforward procedure that you can perform using the wizard. When
beginning the wizard, choose the option to Add, delete or copy a test step. The next
window allows you to choose a class where you want to add the test step. Instead of
selecting from the list of available class modules, we will construct a new class altogether.

10.3.1 Creating a new class

Click on the Agilent WTM Add Wireless Test button in the upper left corner to open the
wizard. Select the appropriate database (see Section 2.2) and click Next. Select the Add,
delete or copy a test step option and then choose Add a new step.

The next page, Select Test Class, shows a list of available class modules to add the new
test step. At this point, you have the option of creating an entirely new class module by
clicking on New....

T, Add Wireless Test Wizard x|
X Select Test Class
Select the Test Class Module that you want to add a new step in,

Available test class module names:

GPRSEGPRSDataConnection
GPRSEGPRSReceiver
GSMCallProcessing
GSMGPRSEGPRSTransmitter
GSMReceiver

Loopingianagement

Cancel <Back | Next>

A dialog box opens prompting you to type the name of the new class. When choosing an
appropriate name for the class, be sure that you do not name it after any of the Visual
Basic .NET keywords such as New, Me, Public, Dim, or Try.
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]

=10/ x|

‘ﬁ)Add New Test Class

Mame in English:

|AddedClass Cancel

Help

Hlep

After typing a name and clicking OK, the new class is added to the list of available
modules.

T, Add Wireless Test Wizard A x|

Seled Test Class
Select the Test Class Module that you want to add a new step in.

Available test class module names:

AddedClass

GenericSteps

GPRSEGPRSD ataConnection
GPRSEGPRSReceiver
GSMCallProcessing
GSMGPRSEGPRST ransmitter
GSMReceiver
LoopingManagement

Help Cancel ¢ Back Next >

Highlight the new class module and click Next. The next page helps to create the test
step that is to be placed into the new class module. Enter the details as required and click
Next (if this step causes any problems, please refer to Section 7.3 of this application note).

. Add wireless Test Wizard Fa x|

Curent class: AddedClass

Step name in English: Step description:

|Fusl£lass8tsp First test step which is necessary J

to create in order to add a

Test group in English: new class module.

[AddedClass |

Format in English:

E ﬂ Note

Author's name:

IJuhn Smith J
Help Cancel <Back Next> |

The wizard pages that follow allow you to add specifications and parameters to the
new test step. For a better understanding of this process, refer to Section 3.3.1. After
this process is completed, click Next and all of the necessary changes are made. Click
Finish to complete the wizard procedures.
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The new class can now be accessed in the Solution Explorer window. In this window,
classes are listed in alphabetical order. If the Solution Explorer window is not already
visible, click View in the Project menu and then choose Solution Explorer. Alternatively,
you can use the keyboard shortcut CTRL + ALT + L.

When viewing the code inside the new class, you can see that a basic class code
structure and general variables have already been added. These variable declarations
make various Agilent tools and controls automatically available to you for coding your
new class.

10.4 Removing a class module

This step can be applied when a class is no longer required for your testing needs.
Please note that itis NOT recommended to remove any of the class modules developed
by Agilent. Many of these classes are fundamental to the operation of the program.
Removal of these classes may result in the program not functioning correctly, or cause
test steps to operate erroneously.

10.4.1 Removing a class
For this part of the procedure, the removal of a class module is accomplished without using
the wizard. Before proceeding with this section, create a back up of the project files.

Go to the Solution Explorer window on the right of the WTM project screen and select
the class you want to delete. Right-click to open the Context menu and select the
Exclude from Project option.

30 E6S66C GSM GPRS EGPRS SAM Net - Microsoft Visual Basic .NET [design] - AddedClasse.vb® c =18 %]

|78 Agllent WTM Add Tnstrument Control |71 Agllent WTM Add Wireless Test
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P-u-ZE0 e & . » Debug ~ M WTHINstrumenthi -y
I 1= - O : : “7%.
Bl usvariables.vb | GlobaParams vb* | SAMEvertHander.vb | SaMUUes.vb | FlowControl.vb* | frmhan.vb [Desin]*  AddedClass.wb® | ¢ b X ution Explore
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Privace Davalogging As Agilent.UTH.Exec.IExecDatalogging ] Globaipas X Delets
Privave Execltils As Agilent,VWTH,Exec,IExecUtilivies - MIERFE e
Frivace DUTComtrol As Agilent.WTH.Exec.IExecDutControl >
Privace FixtureComtrol As Agilent.WTH.Exec.IExecFxtControl Froperties (G Properties
Private LoopingControl is Agilent.WTH.Exec.IExecLooping | E6566C GSM GPRSEGPRS SAMMNet  Prajec v
Private PachOffset is Agilent.WTH.Exec.IExecPachOfiset = =
Private LocalApplication A= Agilent.WTH.Exes.IExecLocalizeipp m a8
Palicy File P
Friesd Sub Resource(ByRef VDataExec As Agilemt.VUTH.Exec.ExecControl, EyRef VDatal Project Fie EBS66C GSM GRS EGPRS ¢
Original Dave: B/2/200S 2:17:13 PH
o F- G |
Output

2 TaskList ) Qutput [ =2 Index Resuts | ) Sesrch Resuls
PReady
Bsart| ] @ (2] * [oesseecosmopRsEGR. { 2B EOEEN 2vm
After you have excluded the class from the project, you need to right-click the class again

and select Delete. Think carefully before performing this action, as it removes the class
and its code permanently from the project as well as the folders associated with it.
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Next, go to the code for FrmMain and read through it carefully in order to find the lines
indicated by arrows in the sample below and comment them out.

Private Sub frmMain Load(ByVal sender As
Object, ByVal e As System.EventArgs) Handles MyBase.Load

—> Dim AddedClass as New AddedClass

—> AddedClass.Resource (Exec, Instruments)

—> TestClasses.Add (“AddedClass”, AddedClass)

These statements can all be found in Sub frmMain_Load. It is recommended that

you comment out these lines rather than delete them, just in case you are accidentally
deleting code that may potentially be needed again. One way to make sure that all
instances of ‘AddedClass’ have been commented out is to go to the Edit menu, select
Find and Replace and then Find. By searching through each area where this word
appears, the code can be commented out so that it will not affect the project.

e :
I use: r——-‘--—-———_‘1 Only: frmMain_Load

|
Find what: |AddedCIass j J I Eind Next I
[~ Makch case Search Replace ¥
I oaatchs ke s " Current document _]
I Sesech bidden text " &ll gpen documents —I
= Seact i {* Current project Close
_ e |

As always, make sure to save the project before making any changes to it. Before
deleting a class module it is recommended that you save a copy of the class in another
folder which would not interfere with the WTM project. Creating a backup makes it
possible to retrieve the class again if it is ever needed.

10.5 Summary

There are a number of different reasons why you may want to add a new class module.
For example, to self-contain your custom test plan steps from the standard WTM test
plan steps. In some instances, you may want to remove a class from the WTM project.
However, you must exercise caution when performing this task to ensure that you do not
delete anything which you may need at a later date.

Adding a class module includes the following procedures:
* Running the wizard
» Writing customized code to utilize the instrument in the test project
+ Saving the project or class modules being modified
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11 Adding LAN Control to
the Wireless Test
Manager

11.1 Introduction

The WTM local area network (LAN) control allows you to control the WTM remotely
over a LAN connection. This procedure requires Visual Basic .NET and the WTM
Development and Run-time modes be installed on your computer.

11.2 Overview

LAN control is a powerful feature of the WTM. If a user is using one computer, they can
control a WTM program on an entirely different computer using the LAN control feature.
An example of how to implement the LAN connection is to send a message from one
computer to another that would use the testing power of the WTM.

The WTM LAN interface example can be found on the installation CD for the WTM.
There is a folder on the CD titled "WTM LAN Interface Examples’ and within that folder
is a program named ‘"WTM LAN Interface Example.sIn.” This program sets up the LAN
connection.

The following diagram shows how the remote computer connects to the WTM server
computer (the computer running the original WTM program) and then how the WTM
server is connected to the 8960 test set through a GPIB connection.

Wireless test
manager software Base station emulator
8960 test set

LAN

Controlling computer

Remote computer

11.3 Setting up the LAN connection

Before proceeding with the following steps, there must be a working LAN connection or
network available. When using the LAN control, the two computers must be on the same
network and behind the company firewall.
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11.3.1 Configuring the WTM to accept a LAN control

Run the WTM program and click on the Change Configuration tab. In the Select a
configuration type to change box, click System 10 Ports. The System 10 ports area is
displayed on the right (as shown in the following screen shot).

GFIB | Futwe 1| Fodue 2| Bar Code Reades | DUT Phone Conbiol | Dighal 10 | WTM LAN Contiol I

% Enable WTM LAN commurication contol

In this area, click the WTM LAN Control tab. Select the Enable WTM LAN communication
control check box. When selected, a small globe appears in the upper right area of the
WTM program. When the globe is red, it means that LAN control is not active. When the
globe is green, it means that a LAN control program is connected to the WTM and

is actively communicating.

Use the LAN System 1 list box to select the socket number of the TCP port for the
computer. This completes the set up for LAN control in the WTM program. Click the
Run Test Plan tab to return to testing.

11.3.2 Starting the LAN control program

The LAN control program is provided on the installation CD for the WTM. To find this file,
open My Computer and navigate to your computer’s CD drive. Right-click the CD drive's
icon and click either Open or Explore. Copy the WTM LAN Interface Examples folder to
your computer’s hard disk drive.

[O—— 0
Fle Edt View Favortes Tooks Help | @ |
Gaback v = - (1] (Qlsearch _“yroides F i L X ) B~
Address [ ) 0y | 6o
i L] O 0O 0 & B
i Rainbow WM WIMLAN  Autorun.inf E6S66C_set...
E6566-10004 (D:)  Technologes
Select an tem to view its description, EI 'fﬂ

ReadMe.txt Releaseiot...

Interfa...

Capacity: 63.5MB
O used: 63.5M8
[ Free: Obytes

My Network Places
My Computer - USO3IFS0S48

7 abject{s) 57.2MB A= My Computer

Using the copy of the folder you have just saved to your computer’s hard disk drive;
navigate to the folder “C:\ ..A\WTM LAN Interface Examples\WTMLanClientExample\".
Double-click the “WTMLanClientExample.sIn” file to open the WTM LAN project in
Visual Basic .NET.
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After the project has opened, click the Run button at the top of the Visual Basic .NET
window. The WTM LAN client example program displays the Port Configuration dialog
box (as shown in the following screen shot).

Port Configuration |

1P Address:
[locathast

Port number: |1100

Auto response configuration

¥ Test plan change enabled

¥ Progress bar change enabled
[V Test plan unning change enabled
[ Test results change enabled

¥ Test plan list change enabled
¥ Memo text change enabled

By default, all of the check boxes under Auto response configuration are selected
automatically. You can clear any of these check boxes as required. Make sure that you
type the appropriate port number and IP address in order to connect with the correct
WTM server, and then click OK.

After clicking the OK button, the WTM LAN Client Demo window opens. The globe in

the upper right corner of the original WTM program (server) turns green to indicate that
itis connected to a WTM LAN interface.
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Through the WTM LAN program, it is possible to control other WTM programs on the
same network. The LAN control can only have power over WTM programs that are
already running on another computer. The WTM LAN control interface is shown in the
following screen shot.

&, WM Lan Client Demo Y ] -10] x|
File Configuration
TestTite [ MeasuwedVale [ LowerLimit | UpperLimit | Pass/Faied
Current test plan:
IMyTestPlan :]
Run Test Plan
* Show WTM Form
" Hide WTM Form
Query Last
Results
‘ | 2]
[
Test Plan Not Running

If the WTM LAN program does not successfully connect to the WTM server program
with the IP address and port number specified, then the program closes and the globe
on the WTM server program remains red. You must run the program again and attempt
a connection with another IP address or port setting. (Note: the port number must be
set to the same value on the client and server.) You may need to talk to your information
technology (IT) department to determine a port value that is available, since some
firewall setups on individual computers may affect available port numbers.

11.4 Running the program

The WTM LAN interface can only control other WTM programs that are already open.
From the LAN control interface it is possible to control virtually anything in the WTM
server program. The following section describes this process.

11.4.1 Running tests with WTM LAN control

After the WTM LAN interface window has opened on the screen, it is a simple process
to run a test on another computer within the network. In the Current test plan drop-down
list on the left of the LAN interface window, there is a list of test plans. These test plans
on the LAN interface match the available test plans on the WTM server being controlled.
Choose a test plan and click Run Test Plan. This starts running the test plan on the
computer connected to the 8960. As the test runs, the results appear on the WTM LAN
Interface screen.
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If you click the Stop Test Plan button in the LAN Interface window, the test does not
end immediately. The program continues to send a call to the mobile before it aborts the
test plan. The sequence of events before the test finally stops is shown in the following

screen shot.

-loix]
File  Configuration
Test Title | Measured Value ] Lower Limit | Upper Limit | Pass/Faile
Band =1 (PGSM): Channel = 30....
s IMSI : 001012345678901
= IMEI : 351453207758440
[MyTestPlan | |Revison: PHASE2
Supported Band : PGSM
Power Class : 4
GSM Base Station Initiated Call ... Yes Yes Yes Pass
Run Test Plan Test Plan aborted by the test code
* Show WTM Form
" Hide WTM Form
Query Last
Results
4 | H

Test Plan Not Running Total Passed =1

Test Plan Aborted

Total Failed =0

Test Time(Sec)=1212

If the Stop Test Plan button is clicked in the middle of a test, then the test ends as soon

as the test step it was executing is finished.

Lo cienepemo -loi
File Configuration
Test Title | MeasuedValue | Lower Limit | Upper Limit | Pass/F 4
TX Power 12.90 dBm 10.00 dBm 16.00 dBm Pass
it PyT Mask PASS PASS PASS Pass
= PyT Offset Level @ -28 us 7398 dBc None -59.00 dBe Pass
IGSM & GPRS Tests :J PvT Dffset Level @ -18 us -48,62 dBc None -30.00 dBe Pass
PvT Offset Level @ -10us -18.30dBc None -6.00 dBe Pass
PvT Offset Level @ 0 us -0.36 dBe -1.00 dBe 1.00 dBe Pass
PvT Dffset Level @ 321.2 us 0.00dBe -1.00 dBe 1.00 dBec Pass
Run Test Plan PvT Offset Level @331.2us  0.05Bc 1,00 dBe 1.00d8c Pass
PvT Dffset Level @ 339.2 us 0.02dBe -1.00 dBe 1.00dBc Pass
PvT Offset Level @ 349.2 us -0.01 dBe -1.00 dBe 1.00dBe Pass
* Show WTM Form PvT Offset Level @ 542.8 us 0.27 dBe None 1.00dBc Pass
PvT Offset Level @ 552.8 us 1267 dBe None -6.00 dBe Pass
™ Hide WTM Form PvT Offset Level @ 560.8 us 56.22 dBe None -30.00 dBe Pass
PvT Offset Level @ 570.8 us -85.91 dBe None -59.00 dBe Pass
1.00 Count None None Pass
Query Last r Test Plan aborted by the test code I
Results v
4 »

HRRENNR Test Plan Not Running | Total Passed = 20

Total Failed =0

Test Plan Aborted

Test Time(Sec)= 77.93

If the original WTM server program runs a test, the LAN Interface automatically shows
the same results and output messages. In this way, the LAN interface monitors exactly

what is happening on another remote WTM program.
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11.5 Coding example

Through the WTM LAN Interface, it is possible to control almost anything in the original
WTM program. By using the LAN control project in Visual Basic .NET, code can be added
to change settings for the 8960, send messages, and perform other functions. These
properties make the WTM LAN control a very powerful tool. The following section pro-
vides an example of how to control the WTM through the LAN interface.

11.5.1 Sending a message to the WTM server

In this example, the LAN control sends a message to the WTM server. The message is
sent by clicking a button that has been added to the LAN control interface. The following
screen shot shows the modified WTM LAN interface with the additional button.

| &, WM Lan Clent De N -lo/x|
Test Tte MeasurzdVake | Lower Lin Upper Lint Pass/Faied |

Currerttest plar:

T+EV-D0 Parametiic pd

Run Test Plan

 ShowWTM Fom

" Hide WTM Fom
Query Last
Resuts
E
|
Test Plan Not Running
The name of this new button is Button1 and the code it uses for sending messages is
under a subroutine labeled Buttonl_Click. The code added to this subroutine creates
an 10.StreamWriter() object, which has the ability to send strings. The messages
that the LAN control is sending to the WTM server are ‘XYZ.DoSomething’ and
‘XYZ.DoSomethingElse.” The user is allowed to use any format necessary except
for a string beginning with "WTM.xxxx.’
femMain.vb | friin.vb [Desian] T X[}
4 Buttont | [ ok =
7752 ZI

Private Sub Buttonl Click(BvVal sender is System.Object, SyVal e is System.Eventirgs) Handles Buttonl.Cli’
' Use a Streamlriter to send a message to the UTH Executive,

Dim Uriter As New IO.Streamlriter (Client.GetStream)
Uriter.Write("XYZ.DoSomething; ")
Uriter.Write("XYZ.DoSowethingElse:")
Uriter.Flushi)

End Sub

785 “End Class
786 -
1 >

In the Exec Control there is an event that lets the user see what is being sent

from the LAN control interface to the WTM server. This event is named
Exec_LanMessageReceived() and it allows the user to see traffic consisting of strings. In
this example, the strings being sent are ‘XYZ.DoSomething’ and ‘XYZ.DoSomethingElse.’
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The following screen shot is an example of how to write code that controls the contents of
a message that appears in the memo area of the WTM server. At line 289 of the code is a
statement that separates string messages into array items depending on if the program
detects a ;" symbol in the string or not. Next, there is a block of code containing a

case statement. It has been written so that if the program receives the message ‘XYZ.Do
Something’ it prints ‘Do Something” in the memo box of the WTM server and if it receives
‘XYZ.DoSomethingElse’ then it prints ‘Do Something Else’ in the memo box as well.

Since a custom formatting is being used instead of the format, WTM.xxxx, the Cancel-
Action parameter must be set to True in order to stop the Exec Control from trying to
process the message. If the Exec Control did try to process the custom message, an
error would appear since the message is not of the form WTM.xxxx.

(GERSE AT 1 FVDD 54N Nt - Micrusoft Visuol Basic AET [run] - frmoin.vh [Read Dy i i k,,]m_:g
B gt Mew Projct uld Dsbuy OswrCase ook Window b
@@ ‘& a- Detup v @ urecsisn) - GE YR G-,
nea w J-_ A I Weahes Tost
i %% %
bt | Gobi 1hx
[ e =] [ 7 tanMessageneceived =l

Frivae Sub Exec_LanNessageReceived(DyVsl Nessage is String, DyRef Cancelhction is Boolean) Handles lxu.mmalnﬂg

This eode 13 performed BEFORE Exee processes the cosmand. [If you vish to cancel the command then use Cancelbction par

Dim
For Esch ¥ ks Steing [n Information
It ¥, IndexOf ("KY1") <> -1 Then
Select Case x
Case *EYZ,DOSONETHING™
Exec, UTHTextNessage , Nemo . NewText ("Do Something”)
295 Case "EV2.DOSOMETHINGELSE®
296 Exec. UTHTextNessage . Nemo. kppendText ("Do Something Else”)
£ End Select
9 Canceliction = True
288 End If
01
0

Next
End Sub

302 - End Clase

303 -
4 | v
03 soumbses | B Oupk | 3 FrdRmal
| Comot carecth oty bus ot ntbeedton Rresbort ] b s oe n

Now that the code has all been written, the LAN Message Test button on the WTM
LAN Control Interface can be pressed. If everything is working correctly, the messages
‘Do Something’ and ‘Do Something Else’ appear in the memo box on the WTM Server
Interface.

T, Agllent E6564C 1XEV-DO Wireless Test Manager E =k
Fie Help I

PEEse )
P Tt Pl | D Tt Pl et SpeceParsters | St Gl Pt | hange Confgasin |

m Tt Tile | MesmwedValue | LowerLid | UppesLimit | Pacn/Faled | Test State |
Cuarent lest plarc

EV-00 Parametic: !

13
Run Test Plan
View Test
‘Condiions

!‘—
Operstor.
r—
Previous test ey Do Somethag J
Do Something Elre
Yield = 100% ForLast 2 =l

As a final note, any of the public interfaces can be accessed when using the Exec Control
and if information needs to be passed to other classes within the project, this can be
achieved by setting up a variable in the Global.vb class.
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12 Sending and Receiving
Serial DUT Commands

11.6 Other LAN examples

In the “C:\..A\WTM LAN Interface Examples\” folder, there is another folder named
“WTM LAN Client Monitor Example\”. Within this folder, there is another Visual Basic
project “WTMLANCIientMonitorExample.sin”. This is another LAN program that can
remotely connect to a separate computer to monitor the progress of tests being run by
the WTM program.

The monitor example is not quite as functional as the WTM LAN client because it simply
lets you watch what is happening on the controlling computer. One cannot start or stop
test(s) remotely through the monitor example or control any other aspect of the testing.
This program is simply used for monitoring test progress.

11.7 Summary

The WTM LAN control interface can be a very effective tool. It gives you the ability to
remotely control a WTM program on a completely different computer. The LAN control
can monitor the test progress, change settings, send messages, and other WTM functions.

Adding LAN control includes the following procedures:
» Changing settings in the WTM server
* Running the WTM LAN interface example
» Writing customized code to control the WTM server through the WTM LAN control

12.1 Introduction

An additional test step, “Send Receive DUT Command” is now included in current
versions of the WTM products to allow direct reading and writing with a DUT, for
example using GPIB or serial commands. In addition, a number of existing test plan steps
have been modified to add parameters that support direct DUT communication directly
within these steps. This procedure uses the C.02.00 version of the E6568C WTM to
illustrate using serial commands with a DUT. This procedure requires Visual Basic .NET
and the WTM Development and Run-time modes be installed on your computer.

12.2 Overview

It is recommended that you refer to the section “Send Receive DUT Command Test Step
and Additional DUT Test Parameters Description” in the appendix of this application note.
This section provides details of the test plan step, and additional parameters that have
been added for direct DUT communication.

12.3 Setup the COM port

Ensure the device drivers are installed and that the device is connected to the computer
on a COM port, for example USB or serial port. Before setting up the COM port within
WTM it is recommended that you check the connection in Windows®. To do this, open
Network Connections.

-
e

Mebwork,
_onneckions

Right-click the Dial-up device and select Properties. Note the COM port as shown in the
following screen shot.
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= Qualcomm 6280 Properties

General QOptions Securty Networking Advanced

Connect using:

O @ Modem - Sierra Wireless AiCard HSDPA Modem (CO i
K | >

In WTM, click the Change Configuration tab, and then select System 10 Ports from the
Select a configuration type to change box. Click the DUT Phone Control tab and select
the appropriate COM port in DUT System 1, as shown in the following screen shot.

T Agilent E656BC WCDMA/GSMIGPRS/EGPRS Wireless Test Manager 9=1l3
File Help

KBFERS?

Run Test Planl Define Test Planl Set Spec:/Palamelels] Set Global Parameters | Change Configuration
[ Scectacnpsion o o chore |

Bar Code Reader Control

GPIB. | Fistre 1| Fistre 2| Bar Code Reader [DUT Phone Conrol | Digital 0 | WTM LAN 4 | »

>

DUT System 1:

COM18 ~

System [0 Ports
Attributes Database

est Plan At
Test Plan Start and End Control Find Serial Ports 21

T

@‘@‘@@O@O‘O‘O’

1022 3] 4 |5 62| B9
Yield=70% For Last 10

NNNNNNNNNNNNNNNENED Test Time = 22.78 Sec

12.4 Perform a quick COM port test

On the Change Configuration tab, select DUT Control from the Select a configuration
type to change box. Check that the baud rate and other parameters are set correctly.
Change the Transmit termination to LFCR (Line Feed Carriage Return). Query the device
with a simple ATl command, | = identity. Type ATI, click Send, and then click Receive to
read the return value (see the following screen shot). This simple test will prove basic
communication has been established.
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R Agilent E6568C WCDMA/GSMIGPRS/EGPRS Wireless Test Manager 8=L3

File Help

HBFERS?
FunTestPlan | Defne TesPlan | Set Spcs/Paraneer | et Gl Paamelrs Ehange Conguir]|

configuration type to change —_————
= DUT control

Handshaking controk m Test communication
m‘f‘uﬁﬂ Pl [Even | Receive
Printer Control
2;:: J;Isécpo::m Nurbercf dstabis. [7 5] |[Mndactae: QUALCONM NCORFORATED CF
e, e 1 . )
Data terminal ready: m = =
Requestiosend [Disatied | ﬁ
Receive temination: [ons A

12.5 Configuring the test step

Create a new test plan. Ensure you select the format or multi-format. For example,
select the Define Test Plan tab, and click Add New Plan. Decide if the plan is single

or multi-format, this is dependant on the LA being used. In this example, name the test
step “Test Device”.

KOFRES?
Run Test Plan | Define Test Plan | Set Specs/Parameters } Set Global Parameters | Change Configuration

Curert test plar:
Test Device v

Current test plan steps:

Available steps:

Add Test Comments
Cunent Drain

¥, Add New Plan

|

Comments
I 'Add New Plan I Format(s) for this test plan: Notes for format:
] GSM/GPRS/EGPRS Requires E13684 or E1987A
Copy Plan [ WCDMA
Delete Plan
Copy Plan to
“TemporaPlan”
‘ 3l
test N
©(0/0006€06| |
i 0K Cancel H
20220 [reon L= | s |
Yield = 70% For Last 10 A
ANNNNNNNNNNNNNNNNNEN Test Time = 22.78 Sec
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With the blank new test step in place, use the Available steps filter to select Generic
Steps, and then drag the Send Receive DUT Command test step across to the Current
test plan steps box.

R Agilent E6568C WCDMA/GSMIGPRS/EGPRS Wireless Test Manager CEK
File Help
wBFE=ES?

Run Test Plan DMTMM‘SHSMam Set Global Patameters | Change Configuration

Current test plan steps:
L Send Receive DUT Command
Copy il
>
Yield = 70% For Last 10
NNNENNENENNNNENEEERE TestTime = 22.78 Sec

Next, you need to configure the test step to send and receive an AT command with
the DUT, for example ATI. Select the Set Specs/Parameters tab, and then click the >>
button adjacent to the Send/Receive DUT Commands with Specs table.

[ Agilent E656BC WCDMA/GSM/GPRSIEGPRS Wireless Test Manager
File Help

EBFEZES? |
P ot Pl | Defin Test Pl |56 Specs/Pasametes | St Globl Paameters | Changs Cofiguation

it fo e S s DL T Cempors

Current test plan:
|Test Device -

No ifications are available for this step

Current test plan steps:

Send Receive DUT Command

Masimum fal 1epeats: [None v |

An example of sending and receiving is provided in the following screen shot. Note

that the Test Step ID in the table corresponds to the higher level Test Step ID parameter.
If 1 is selected, then only commands with Test Step ID 1 will be executed. This allows
you to have multiple groups within one test step and to debug by removing an individual
command line. What would happen if you gave Wait mSec an ID of 2 and pressed run?
Answer: It would ignore this step as the higher level is set to run only Test Step ID = 1.
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A Faramcu-r Table for: Send Receive DUT {'ammmnds with Specs

exp
'Dlsplay and Compare' is selected the compa'e format of LL, UL [,Location] is used for numeﬂc& da'ta were Lowhon
identifies the data location when multiole items are returned.

Test Step ID Action Test Title Command of Information Data Action Compare Data j

1 Sendto DUT Send Command ATI Display LL. UL [ Location]

1 ‘Wail mSec Wait 200 Display LL, UL [, Location]

1 Receive fiom DUT Receive Command Add command or infermation  Display and Compare QUALCOMM j
AddNewRow | Delete Row Reload Defauits | ok | Concel |

Run the test step as normal and check that it passes.

Now build a more complex group of commands within the same test step. These should
have the ID 2. The group should setup an AMR BS originated voice call, have the DUT
answer and end the call.

Run the test to ensure it works. The appendix shows a solution. The appendix also
provides information and references to other test steps which have an AT structure
implemented within them. For example, steps that perform call setup.
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Appendix

Introduction

This appendix provides some additional useful information about the WTM

+ Overview of the Exec and MoM programming interfaces

+ Description of the WTM online help facilities

* Procedure for resetting the Administrator mode password

+ Modifying the MoM XML file to add a TA or LA reference

+ List of WTM LAN interface commands

+ Send Receive DUT Command Test Step and additional DUT test parameters descriptions

Overview of the Exec and MoM programming interfaces

This section provides an overview of the Exec and MoM programming interfaces. These
interfaces provide a variety of methods, properties, and event handlers that can be used
in the Visual Basic .NET WTM development environment. The WTM interfaces you have
available in the development environment is dependant on the WTM products you have
purchased. The following list summarizes each of these APls:

» Agilent WTM.Exec: This APl is provided with all WTM products and contains
non-application specific methods, properties, and event handlers that manipulate
the WTM framework or test executive. For example, there are interfaces to control
data logging, DUT control, flow control, and fixture control. Event handlers are
provided to act on fixture events, LAN messages, WTM GUI button presses, as
well as many other non-application specific events.

+ Agilent WTM.cmltMoM: This APl is provided with the Agilent N5880A cdma2000/
1S-95/AMPS Enhanced Wireless Test Manager.

+ Agilent WTM.wmitMoM: This API is provided with the Agilent N5882A W-CDMA
Enhanced Wireless Test Manager.

+ Agilent WTM.xmItMoM: This APl is provided with the Agilent N5884A 1xEV-DO
Enhanced Wireless Test Manager.

+ Agilent WTM.cmmtMoM: This APl is provided with the Agilent E6560C cdma2000/
1S-95/AMPS Wireless Test Manager.

» Agilent WTM.wmmtMoM: This APl is provided with the Agilent E6562C WCDMA
Wireless Test Manager.

+ Agilent WTM.xmmtMoM: This APl is provided with the Agilent E6564C 1xEV-D0O
Wireless Test Manager.

* Agilent WTM.dmmtMoM: This API is provided with the Agilent E6566C GSM/
GPRS/EGPRS Wireless Test Manager.

+ Agilent WTM.cmctaMoM and Agilent. WTM.xmctaMoM: These APIs are provided
with the Agilent E6567C cdma2000/1S-95/AMPS/1xEV-DO Wireless Test Manager.

* Agilent WTM.dmctaMoM and Agilent. WTM.wmctaMoM: These APls are provided
with the Agilent E6568C W-CDMA/GSM/GPRS/EGPRS Wireless Test Manager.

» Agilent. WTM.ag34970MoM: This APl is provided with all WTM products and
contains methods and properties for controlling the Agilent 34970A Data
Acquisition/Switch Unit.

+ Agilent. WTM.gpioMoM: This APl is provided with all WTM products and contains
generic methods and properties for control of other measurement-related devices.

* Agilent WTM.psmtMoM: This APl is provided with all WTM products and contains
methods and properties for controlling power supplies.

Description of the WTM online help facilities
The WTM products also include extensive help facilities. Here is a summary of what is
available:

+ Graphical user interface (GUI) help: Also, know as software application for
manufacturing (SAM) or software application for lab (SAL) help. There is one of
these help files for each WTM product (for example, E6568C SAM Help). This help
contains information about the WTM framework (test executive) and information on
the application-specific test steps, parameters, and specifications. You can access
this help from within the WTM GUI using the Help icon in the toolbar or by right-
clicking anywhere on the user interface and selecting View Help from the popup
menu. If you highlight one of the test steps, right-click, and select to view the Help,
the Help opens at the page specific to the test step you highlighted.

57



+ Developer help: There are numerous help files that document the WTM Visual

Basic .NET development environment:

* MoM and Executive API help files: The developer help can be viewed for each of
the WTMs APIs directly in the Visual Basic .NET development environment. Either
view the interfaces, methods, and properties in the Visual Basic .NET object
browser where the help is displayed in the lower pane for the currently highlighted
part of the API, or alternatively, in the code window press F1 when you have the
cursor placed within the part of the WTM API you want help on. This “dynamic
help” works in the same way as the standard Visual Basic .NET API.

» Wizard help: The two WTM development wizards, Add Wireless Test Wizard and
Add Instrument Control Wizard, have their own help files that you can access by
clicking the Help button within the wizard screens.

All of the WTM help files can also be accessed from the Windows Start menu on the
taskbar: Start > All Programs > Agilent Wireless Test Manager .NET > Help. Portable
(.chm) versions of the API help are also contained in here.

Procedure for resetting the administrator mode password

When you install a WTM product and run the WTM GUI (run-time) for the first time, you
are asked to type and confirm a password. This password is used to access the Admin-
istrator mode of operation which provides additional configuration features (for example,
selecting which parts of the user interface are available in Operator mode). In some
instances, you may want to reset this password (for example, if you have forgotten the
password you originally set). You can use the following procedure to do this:

» Using My Computer or Windows Explorer, navigate to the appropriate TestData
folder for the installed WTM that you want to reset the password for. For example,
if you want to reset the password for the E6566C GSM/GPRS/EGPRS Wireless
Test Manager, and the product has been installed in the default directory location,
you would navigate to the folder:

C:\Program Files\ Agilent\WirelessTestManager\E6560C\TestData\

* Open the ExecSettings.xml file in this folder with a text editor (for example, Notepad).

* Use the text editor’s Find tool to locate the text “password”.

» Change “<Password>}geivd</Password> to <Password></Password> then
save and close the file.

* The next time you start the WTM GUI, you will be asked to enter and confirm a pass
word for access to Administrator mode.

Modifying the MoM XML file to add a TA or LA reference

The following examples using the E6568C WTM illustrates how to modify a MoM XML
file to add a reference to an 8960 TA or LA.

1. Using My Computer or Windows Explorer, navigate to the location C:
\Program Files\ Agilent\WirelessTestManagerNet\E6568C\TestData\ Agilent. WTM.
dmctaMoMConfig.xml.

2. Right-click on the file and select Properties.

. Clear (uncheck) the file's read-only attribute, and then click OK.

4. Right-click the Agilent. WTM.dmmtMoMConfig.xml file again and select Edit to open
the file in a text editor such as Notepad.

5. Within all “<format format_name="XXXX">" sections in the file, copy and paste
the following code:

w

<ta_info>

<ta_name>GSM/GPRS Lab App E</ta_name>
<ta_revision>E.00.12</ta_revision>
<supported>yes</supported>

</ta_info>
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6. Save and close the file.

7. Reapply the file's read-only attribute. To do this, right-click the file, select Properties
and select Read-only.

8. Repeat steps 2 to 7 above for the Agilent. WTM.wmctaMoMConfig.xml file in the same
location.

Please note that single format WTM products like the E6564C or E6566C only require the
TA or LA reference to be added into one XML file (for example, Agilent WTM.dmmtMoM-
Config.xml for the E6566C).

List of WTM LAN interface commands

The WTMNet LAN interface can be used to control the operation of the WTM or obtain
testing information from the WTM. The WTM must be on the Run Test Plan tab before
LAN control can occur.

LAN functionality is turned on via the Change Configuration tab and selecting LAN on
the System |0 Tab. When LAN is enabled a globe icon will appear in the top right. If a
client is not attached to the WTM the globe icon will be red. If a client is attached the
globe icon will be green.

When in the Developer mode, the following are the interface commands to the WTM
LAN connection:

* WTM.TestData.SetCurrentTestPlan Desired test plan name
Sets the WTM current test plan to the desired test plan name.

If the desired test plan name is not found, an error is returned via a LAN message. The
test plan cannot be changed if a test plan is currently running.

+ WTM.TestData.QueryAllTestResults
Returns all the test information currently in the WTM tests results information list
view control. Each line of information will be returned in the following format:

“WTMAQ" & ControlChars.Tab & “TestResults” & ControlChars.Tab & TestResults

The test results will be a tab-separated string. Information in each tab location will
correspond to information in the columns of the list view control. This item cannot be
queried if a test plan is currently running.

+ WTM.TestData.TotalTestTimeSec
Returns the total test time for the last run in seconds. The information will be returned
in the following format:
“WTMAQ" & ControlChars.Tab & “TotalTestTimeSec” & TestTime
This item cannot be queried if a test plan is currently running.
* WTM.TestData.TotalPassed
Returns the number of results that passed for the previous test run. The information
will be returned in the following format:
“WTMQ" & ControlChars.Tab & “TotalPassed” & NumberPassed
This item cannot be queried if a test plan is currently running.
* WTM.TestData.TotalFailed
Returns the number of results that failed for the previous test run. The information will
be returned in the following format:

“WTMAQ" & ControlChars.Tab & “TotalFailed” & NumberFailed

This item cannot be queried if a test plan is currently running.
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WTM.TestData.AvailableTestPlans
Returns a tab-separated list of the currently available test plans. The information will
be returned in the following format:

“WTMAQ" & ControlChars.Tab & “ AvailableTestPlans” & TabSeperatedListOfCurrent
AvailableTestPlans

This item cannot be queried if a test plan is currently running.

WTM.TestData.CurrentTestPlan
Returns the currently-selected test plan. The information will be returned in the
following format:

“WTMAQ" & ControlChars.Tab & “CurrentTestPlan” & CurrentTestPlan
This item cannot be queried if a test plan is currently running.

WTM.TestData.SummaryResults
Returns the summary results (passed, failed, aborted) for the last run. The information
will be returned in the following format:

“WTMAQ" & ControlChars.Tab & “ SummaryResults” & SummaryResults
This item cannot be queried if a test plan is currently running.

WTM.TestData.MemoText
Returns the current information in the memo data text. The information will be
returned in the following format:

“WTMQ" & ControlChars.Tab & “ MemoText” & TextCurrentlyinMemoArea

WTM.FlowControl.TestPlanRunning
Returns a true or false indication for the test plan running condition. The information
will be returned in the following format:

“WTMQ" & ControlChars.Tab & “ TestPlanRunning” & RunningCondition

WTM.FlowControl.ProgressBarMaximum
Returns the maximum value of the progress bar. The information will be returned in the
following format:

“WTMQ" & ControlChars.Tab & “ProgressBarMaximum” & MaxValue

WTM.FlowControl.ProgressBarValue
Returns the current value of the progress bar. The information will be returned in the
following format:

“WTMQ" & ControlChars.Tab & “ ProgressBarValue “ & CurrentValue

WTM.FlowControl.StartTestPlan
This command will start the currently selected test plan. This item will be ignored if a
test plan is currently running.

WTM.FlowControl.AbortTestPlan
This command will abort the currently selected test plan.

WTM.Display.ShowForm
This command will make the WTM form visible.

WTM.Display.HideForm
This command will make the WTM form invisible.
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The above commands/queries are all of the form “client send command and receive
response from the WTM if one is available.” It may be desired to have the WTM tell the
client when a given item has changed. This can be accomplished by using the following
auto response configuration commands. If an auto response item is set to True, then
the WTM will automatically send a response to the client (without the client sending

a request) when the desired item is changed. The available auto response items are as
follows:

* WTM.AutoResponse.MemoTextChangeEnabled True or False

* WTM.AutoResponse.TestPlanChangeEnabled True or False

* WTM.AutoResponse.ProgressBarChangeEnabled True or False

+ WTM.AutoResponse.TestPlanRunningChangeEnabled True or False
* WTM.AutoResponse.TestResultsEnabled True or False

+ WTM.AutoResponse.TestPlanListEnabled True or False

The following is an event that the Exec exposes for the WTM LAN connection:

Exec_LanMessageReceived(ByVal Message As String, ByRef CancelAction As Bool-
ean) Handles Exec.LanMessageReceived

» This event is raised any time the WTM receives information from the WTMNet LAN
interface. This event is raised before the Exec processes the command

* Message contains the information received from the WTMNet LAN interface

« If the application sets CancelAction= True, then the Exec will not process the command

Send Receive DUT command test step and additional DUT test
parameters description
Send Receive DUT command test step

Description

The Send Receive DUT Command test plan step allows direct reading and writing with

a DUT. All command strings you want to include are built into the table, each with its
own test step ID in the table. When this test plan step is executed, a command or series
of commands from the table is executed, the one with the test step ID that matches the
Test Step ID parameter.

Specifications
Upper and lower specification limits are included in the table, Send Receive DUT
Commands with Specs, described in the following section.

Parameters
* DUT Timeout for Receive Command (Seconds)

Description

The DUT Timeout for Receive Command (Seconds) parameter specifies the amount of
time to wait during a ‘Receive from DUT" action for the information to be returned on
the serial connection.

Accessing parameter name(s)
To access the parameters for a test plan step in the WTM, click on the Set Specs/

Parameters tab.

Default value
The default value for this parameter is: 2

To change the default value, click on the value and a drop-down arrow appears. Select
the value you want from the list.
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Data range
The value you enter must be in the following range: 0 to 60.

Send receive DUT commands with Specs

Description

The Send Receive DUT Commands with Specs parameter is a table that contains both
parameters and specifications. The first five columns are parameters, and the last one
is a specification limit. The following parameters are included:

+ Test Step ID: This parameter is used to identify each available DUT command.
When this test step is executed, the command or information string will be sent
to the DUT or test set. The Test Step ID parameter (not the column in the table)
allows you to select which of the available commands are sent during execution
of this step. If multiple rows have the same test step ID, all of the associated
GPIB commands will be sent to the target device in top to bottom sequence.

* Action: If Send to DUT is selected, the command or information string is sent to
the DUT. The contents of the Receive Data Action and Compare Data fields are
ignored. If Receive from DUT is selected, the command or information string
should contain the exact expected return. If Wait mSec is selected, the command
or information string should contain the amount of time, in milliseconds, to wait.
If Send GPIB to Test Set is selected, the command string is sent to the current
test set in use.

+ Test Title: Each command is referenced by a title; this title appears on the test
summary.

+ Command or Information: This field is used to identify the information to be used
with the action selected. For the Send to DUT and Send GPIB to Test Set actions,
this field contains the command to send to the selected device. For the Receieve
from DUT action, this field should contain the expected data to be returned
from the DUT. For the Wait mSec action, this field should contain a number
identifying the amount of time to pause the program. If characters are needing
to be sent or are contained in the expected data, they must be in the following
format: ~(2,10,13). The numbers are parsed and added to the command or
information string as characters.

+ Data Action: This field is only used if the Action field is set to Receive from DUT
or Send GPIB to Test Set, and if the GPIB command is a query. If None is
selected, no information is compared or displayed. If Display is selected, the
data received from the DUT or test set will appear on the test summary. If Display
and Compare is selected, the compare data field is used to obtain the specifications
and the results will appear on the test summary.

+ Compare Data: This field contains the specifications to compare against if the
Data Action field is set to Display and Compare. The format of this field for
numeric data is LL, UL [, Location] where LL is the lower limit, UL is the upper
limit, and the optional location identifies the data location when multiple items
are returned from the DUT or test Sset. That s, 0, 10, 2 would result in a lower
limit of 0 and an upper limit of 10 with a data location of 2. So if the returned data
was “+1,8.345" then the value of 8.345 would be compared to the 0, 10 limits.
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Accessing parameter name(s)

To access the parameters or specifications for this test plan step in the WTM, click on
the Set Specs/Parameters tab. Click on the >> button in the (Table) field to open the
table. To edit the values, click on the appropriate cell to select it. Enter the value you
want, or click on the drop-down arrow to select the value or OFF.

Default value
The default values are listed below:

Test Step | Action Test Title Command or Data Action | Compare
1D Information Data
i Send to Send Add command or Display LL, UL,
DUT Command information here Location]
Data range

Allowable ranges are shown below:

Test Step Action Test Title Command Data Action Compare
D or Data
Information
Any numeric | Sendto Any String Any String None Any String
value DUT up to 50 up to 50 Display up to 50
Receive characters characters Display and characters
from DUT long long Compare long
Wait mSec
Send GPIB
to Test Set

+ Teststep ID

Description

The Test step ID parameter specifies which of the available commands in the GPIB
Commands with Specs or Send Receive DUT Commands with Specs table are sent
during execution of this step.

All the commands are built in the table, and each copy of the test plan step will send
all the commands with Test step ID field that match this parameter.

Accessing parameter name(s)
To access the parameters for test plan step in the WTM, click on the Set Specs/

Parameters tab.

Default value
The default value for this parameter is: 1

To change the default value, click on the value and a drop-down arrow appears.
Select the value you want from the list.
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Other parameters added to support DUT commands within existing test steps

Some WTM products feature additional parameters that have been added to support
DUT communication in a number of test plan steps. For example, additional parameters
have been added to the following test steps in the E6568C WTM. Refer to the E6568C
Help file for further information on each of these parameters:

Test plan step

Additional DUT command parameter(s)

EGPRS start data connection

« DUT Timeout for Receive Command (Seconds)
« EGPRS Start Data Conn DUT Commands with Specs
« Operator interaction required

GPRS start data connection

« DUT Timeout for Receive Command (Seconds)
« GPRS Start Data Conn DUT Commands with Specs
« Operator interaction required

GSM base station-initiated call

« DUT Timeout for Receive Command (Seconds)
« GSM BS Initiated Call DUT Commands with Specs
« Operator interaction required

GSM mobile-initiated call

« DUT Timeout for Receive Command (Seconds)
* GSM MS Initiated Call DUT Commands with Specs
« Operator interaction required

W-CDMA origination

« DUT Timeout for Receive Command (Seconds)
» WCDMA Origination DUT Commands with Specs
« Operator interaction required

W-CDMA page

« DUT Timeout for Receive Command (Seconds)
« WCDMA Page DUT Commands with Specs
« Operator interaction required

W-CDMA registration

« DUT Timeout for Receive Command (Seconds)
« WCDMA Registration DUT Commands with Specs
« Operator interaction required
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Send receive DUT command solution

[; Parameter Table for: Send Receive DUT Commands with Specs
the Action 15 to 'Recerve from DUT', then the and or Information’ col ould contain the exact expected data
‘Display and Compare’ is selected, the compare format of LL, UL [,Location] is used for numerical data were Location identifies
the data location when multiole items are returned.

Test Step ID Action Teat Title: Comamand of Information Data Action Compare Data

1 Sendto DUT Send Command ATl Display LL. UL [, Localion]

1 Wak mSec wat 200 Disolay LL. UL L. Localion]

1 Receive fiom DUT Receive Command Add command o information  Display and Compare: QUALCOMM

2 Send GPIB to Test Set RLC Reestablsh = OIf CALLRLCREES OFF Display LL, UL [, Location]

2 Send GPIB to Test Set Set Pagng Service =AMR  CALL-PAG:SERV AMR Display LL. UL [, Localion]

2 Send GPIE to Test Set BS Originate Vioica Call CALLORIG Display LL UL [, Location]

2 Wat mSec Wail 10000 Display LL UL [, Lecation]

2 SendtoDUT Anover Cal ATA Disglay LL. UL [ Localion]

2 Wal mSec Speak (ECHO VOICE) 10000 Display LL. UL {, Localion]

2 Send GPIB to Test Set EndCal CALL:END Display LL, UL [, Location]
Add New Row Reload Defauls oK Cancel

i, Agilent E656BC WCDMA/GSMIGPRS/EGPRS Wireless Test Manager
Fle Help

HAFES?

Fun Teat Plan | Define Test Plan | Set SpeceParametrs | Set Globsl Parametrs | Change Corigueaion |

Test Title | Measured Value Lower Limt | UpperLi
Curtent test plan: DawnLink Channel = 10700
Tast Devios P~ Uplink Channel = 3750
PLC Reestablish = 0if = CALLRLC:REES OFF
Set Paging Service = AMR = CALL-PAG:SERV AMR
BS Diiginte Vioice Call = CALL-ORIG
> Wail = 10000
Answer Call = ATA
Run Test Plan Speak (ECHO VOICE) = 10000
End Call = CALLEND
View Test
Conditions
< >
® e
34
Yield = 100% For Last 10
LI Passed=0 Failed=0 Test Time = 2250 Sec

Windows and Visual Basic .NET are U.S. registered trademarks of Microsoft Corp.

cdma2000 is a registered certification mark of the Telecommunications Industry Association. Used under license.
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