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This chapter explores the fundamentals of VEE Pro 8. It
consists of an explanation of Mouse use and navigation of
toolbars and menus. The final two exercises show how to
develop a noisy waveform and the generation of random
numbers. It includes four exercises.
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1 The VEE Pro 8 Fundamentals

The Mouse as Used in VEE Pro

The mouse is a major device for preparing and navigating a VEE Pro 8
program. The functions of the mouse as used in VEE Pro 8 are described
below. The mouse controls a marker whose shape depends upon its
application. The marker can be either one of the following;:

¢ a movable arrow that indicates where the marker is located on the
screen.

e a pair of two-headed arrows at right angles that allow you to move the
contents of an entire screen in any direction.

¢ one angled double-headed arrow in the corner of an object when you
want to "size" an object.

* a blinking "I" beam or a blinking vertical line that indicates your
location in the text and allows you to select portions of a text.

* a magnifying glass when you are on a connecting line between two
objects.

It takes other forms that will be explained as VEE Pro 8 details are
presented.
The conventions for mouse button usage are:

¢ "Move" means to move the cursor across the screen with neither mouse
button depressed.

e "Click" means to click and immediately release the mouse left button.

e "Click and drag" or "drag" means to depress and hold down the mouse
left button.

¢ "Double- Click" means to click rapidly the mouse left button twice.
Specific instructions will indicate when to click the mouse right button.

There are other ways to control and navigate computer programs,
including joy sticks, touch screens on key pads or monitors,
voice-activated devices, and rollers and touch-screens on laptops.
Compare the above mouse button functions with the instruction manuals
for these other devices.

2 Agilent VEE - Practical Graphical Programming



The VEE Pro 8 Fundamentals 1

Overview

Exercise 1.1 The Development Screen and Its Bars

This exercise will show you how to open the VEE Pro 8 program, view the
Title, Menu, Tool, and Status bars, and examine their titles, icons, menus,
control buttons and/or indicators; examine three types of Note Pads,
connect objects in a VEE Pro 8 program, use Undo and Redo, and run and
save a program.

Exercise 1.2 Note Pads, Error Codes, and Object Views

This exercise will show you how to select and enter data and/or text into
a Note Pad, size that object and all other objects, examine how to access
error codes via the Help menu, stop and correct a program, change
between the Open View and Icon View, change object internal parameters,
and change virtual oscilloscope scales.

Exercise 1.3 Generating and Displaying a Noisy Waveform

This exercise will show you how to create and include UserObjects, place
them within other UserObjects (nest them), change pin names, display and
running a program containing a virtual oscilloscope, changing object
parameters and noting their change with a Red Triangle, selecting
properties with the mouse right button, sizing an object, editing an object
and converting it to its Icon View, creating a formula from the Function
and object Browser, and saving a program via the menu bar.

Exercise 1.4 Generating Random Number Programs for Test
Development

This exercise will show you how to create a program that generates
random numbers, displays them, and indicates the total time required to
generate and to display the values.

Agilent VEE - Practical Graphical Programming 3



1 The VEE Pro 8 Fundamentals

Exercise 1.1 - The Development Screen and Its Bars

Learn how to open the VEE Pro 8 program, view the Title, Menu, Tool,
and Status bars, and examine their titles, icons, menus, control buttons
and/or indicators; examine three types of Note Pads, connect objects in a
VEE Pro 8 program, use Undo and Redo, and run and save a program.

Opening the VEE Pro 8 program

1 Click Start; go to Programs; select Agilent VEE Pro 8.

Each time that VEE Pro 8 is opened, you should get the Welcome Window with the
Tip of the Day. After reading it, click on Close or, if you desire, examine Next Tip(s).
The white area is known as the VEE Work Area. The top (light blue) and bottom
(light grey) horizontal lines are the borders for VEE Pro 8 within the Microsoft
Windows operating system.

Examining the title and status bars

1 Go to the top multi-shade blue bar; it is the title bar. It contains the
VEE icon and the title of the program that is to be developed or has
been developed previously. The dark blue bar with "Main" as it title is
the development screen. (The white area under "Main" is the VEE Work
Area.)

2 Go to the bottom VEE grey bar; it is the Status Bar. See Figure 1-1.
Prior to program preparation, it is "Ready" on the left and ExecMode:
VEE 8. (If you open an old program, it will indicate its VEE Execution
Mode.)

Ready ExecMode: VEES

i start| | veE Bxercies | #)urg1 -macrozcit weed  |[[F] Agilent vEE pro - Exen.. 23E w @ 943

Figure 1-1 The Status Bar and the Microsoft Taskbar
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The VEE Pro 8 Fundamentals

The bottom of your screen has Start as its left-hand label. It is the Microsoft Taskbar.
When more than one program or file is open, then it displays their titles for easy
access. The open program or file is depressed and is a lighter grey than are the other
open programs or files.

Examining Menu Bar titles

1 Examine the items listed beneath the light-blue bar. These are titles on
the Menu Bar, starting with File, Edit, and so forth. You are instructed
to access these items when you see, as examples: Menu Bar => File or
Menu Bar => Edit. If you are interested in examining the contents of
items on the Menu Bar at this time, then pull down that item or
sub-item where a list of its content is given.

The icons on the next row (the Toolbar) will be described later.

Viewing the screen-control buttons

1 Examine the upper-right three buttons on the light blue and dark blue
bars. Their names are: minimize (the underline button), maximize (the
overlapping squares button), and close (the X button). They perform
similar operations (see Figure 1-2).

The upper minimize button is used to drop the VEE Pro 8 screen to the
Windows Taskbar of programs. The bottom minimize button is used to
shrink the Main Work Area to the bottom of the VEE Pro8 screen.

The maximize button either reduces or expands the VEE Pro 8 screen
(top button) or the Work Area (bottom button).

The top close button closes the VEE Pro 8 screen and discontinues the
program. The bottom close button closes the Work Area. Its
reinstatement requires going to Menu Bar => File => New.

Agilent VEE - Practical Graphical Programming 5
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The VEE Pro 8 Fundamentals

Elaglent VEEPro-EXEROLY =18]]
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Figure 1-2 The Three Upper-Right Screen- Control Buttons

Opening the Properties window and Program Explorer

1 Go to Menu Bar => View and select (with a check mark) Program
Explorer and then Properties. The result of these selections is displayed
in Figure 1-3. The first item selected is the Program Explorer. Its
display is on the top left side and shows the hierarchical location of the
Main Work Area. This hierarchy will be expanded upon in later
exercises. The second item displayed is the Properties window. It
describes the properties of the Main Work Area screen.

T 3 RLIE|
Fiom Divice Syitem U0
Do ERCE:S BARE QM Hmye w3 i I SRl
v T

a kM

Bu \

o Program Daplores
w P " -

= ;. Select “View” on Menu Bar

o e ]

s

B3| | =
a""":‘smnu \ Program Explorer selected
E Bebaves

Corvet Infirdy 039 Faise
~ v Properies Box selected
2 Pogep Panad
Titks
Tite thrg of the ctpct

ExcMode VEER MOD

Figure 1-3 The Work Area with Program Explorer and Properties Displayed
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The VEE Pro 8 Fundamentals 1

Verifying the display of the Toolbar and Status Bar

1 Go to Menu Bar => View => Toolbar and Menu Bar => View => Status
Bar to verify that they have been selected via check marks. (These bars
can be removed by deleting their check marks.)

Click on sub-heads under Properties to see the explanation in the bottom of the
Properties window.

Viewing the Toolbar buttons

1 Examine the Toolbar which is the third row from the top of the screen.
See Figure 1-4. It contains several titles and icons that will be explored
gradually during the next several exercises.

[ Agilent VEE Pro
File Edé Wiew Debug Flow Device System IO Data Display Ewcel Window Help

= ] 0 RSB RARE GQAs BHm s

Figure 1-4 The Toolbar
2 Go to Menu Bar => Device => Virtual Source => Function Generator. See

Figure 1-5. Note the hierarchy of the titles within "Device"; it includes
the Function Generator.
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El Agilent VEE Pro
Fie Edt View Debug Flow |Device System [0 Data Display Excel Window Help

b | Fomis EM EHRE| L BR o> TR EHEE D

BT o v

Risgresion Putss Gareraton
Hoksa Generator

Aictiveld Automation References. ..
Actived! Control References...

.NET Assembly References..,

‘Windows Formes: Controls F

Figure 1-5 The Hierarchy of "Device" from the Menu Bar

Examining three types of Note Pads

1 See Figure 1-6. Here are three types of Note Pads: The standard Note
Pad from Menu Bar => Display => Note Pad (upper left), The Note Pad
where the standard information has been erased and another
expression has been typed by the user (upper right), and the Note Pad
from Menu Bar => System => What is the System menu? (bottom). Other
types of Note Pads will be introduced as they are applied. Also, the
various Note Pad capabilities will be explored where appropriate.
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The VEE Pro 8 Fundamentals 1

- mNotePas [
Topic: New Capabilities For Notepad Object

How to change default text? 1 E— )
This text 1s read from this file: <insl;3_1|dir>\rcmplatas"¢wtapad_rf e bll.nking I-beam, left-mouse click onto main screen and

This _Ele l:ap_be miodified with any editor capablle of move things, go to lower-right comer and size the note pad and
readingfwriting rif files such as Wordpad or Microsoft Word.

other Objects, click and drag, nght-click, and double-click.

Mote: Select text, then right-click and select "Font and Color Hold off on connecting Objects and cutting
to change the colors and fonts of selected text.

= NewePad 4]
What is the System menu?

This menu demonstrates some of the many new functions avalable to you wia the NET
Framework: Class Library (FCL). The FCL is a large collection of NET assembles,
namespaces, and functions that allow you easy access to operating system functionality.

[Each Object on this menu contains information about the function in the Descniption of that
Object (access from object menu = Description). For more information, please go to VEE
online help topic "Tell me about.." < NET Framework or to

Jmsdnmicrosoft. comnetframework for more information about the entire WET
ramework, There are many examples demonstrating other functionality of the MET
Framework. Go to the Help menu = Open Example... and select the DottVET directory.
Customnize this menu

All the operations on the System menu are created using the custom menu functionality in
'VEE. Custom menus are usefil for puthing commonly used functions on a menu for easy
access. You can zee how it is done if you edit the fle named Systerm.snu in the VEE
|installation directory. To edit the file, use any ASCII text editor such as Notepad or

Wordpad. There are more details on creating a custom menu in the file named <VEE install
dir> = lib = custombdenu mnu file.

Figure 1-6 Three Types of Note Pads
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Connecting objects in a VEE Pro 8 program

1

Go to Menu Bar => Device => Virtual Source => Function Generator.
Place this object on the left side of the screen.

Objects are individual units (blocks) in the development of a VEE Pro program that
perform specific tasks. Each object (icon) contains software code.

Go to Menu Bar => Display => Waveform (Time). Place this object to the
right of the Function Generator. Double-click on Trace 1 and change
the Title to Voltage; click OK.

Connect the Function Generator output terminal "Func" to the "Voltage"
input terminal of Waveform (Time).

Running and saving a program

1

Click the Run toolbar button (it is the fifth button from the left on the
Toolbar) to run this program; note the waveform in the display. See
Figure 1-7;

Save this program, Select File => Save as . . . and change its Title to the
file as EXERO1.1, then save it in a new folder you named VEE
Exercises.

Adding the extra zero in the Exercise title allows for later sorting your exercises in
numerical order by name.

Agilent VEE - Practical Graphical Programming
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- Function Generator |4

Function | Cosine 7]

Frequency | 100

Amplitude | 1

DeOfiset | 0 Fune 1 04
- Yolt

Phase [Deg =] [ 0 otage

Time Span 20mm

MNum Points 256

0 dm  &m 12Zm 1Em 20m

Time

Figure 1-7 Two Connected objects

Using the Undo and Redo operations

1 Remove the connection by holding down Ctrl and Z at the same time.
The connection will be removed. Note also the two curved arrows on
the top right side of the toolbar (Figure 1-8). The left-hand arrow is
dark and will read "Redo Line Add" to indicate that it can be applied.

File | Edi: Wiew Debug Flow Device System IJ0 Data Display Excel Window Help
wff L B d O BfE® M Ho A

curved arrow |

Figure 1-8 Two Other Methods of Applying Undo

2 Reinstate the connection by holding down Ctrl and Y at the same time.
The connection will be reinstated. Note also the right-hand curved
arrow. It can also be used to "Redo Line Add" which is no longer greyed
out. See Figure 1-9.
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Redo will work only for the last Undo for both objects and connections.

Fis [ER Vew Dibwy i Decs. Syem O s Oeplyy Ewce Wnow Hep
1] e Sl A® AhEmA|L bR

curved arrow |

Figure 1-9 Two Other Methods of Applying Redo

Saving a program to a personal disk

1 Save EXERO1.1 to your personal disk as follows: insert your personal
disk, Select Menu Bar => File => Save As... .; select your personal disk;
go to the File Name field; type EXERO1.1 if not named; click Save; close
this saved exercise to your personal disk.

* Files saved in VEE Pro 8 cannot be opened in previous versions of VEE.

* Unless otherwise noted, always save your programs to your personal disk. Bring
that disk to all future exercises. If you so desire, make a second (backup) disk for

your own protection.
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Exercise 1.2 - Note Pads, Error Codes, and Object Views

In this exercise, you will learn to select and enter data and/or text into a
Note Pad, size that object and all other objects, examine how to access
error codes via the Help menu, stop and correct a program, change
between the Open View and Icon View, change object internal parameters,
and change virtual oscilloscope scales.

Open the VEE Pro program "EXERO01.1" that has been previously stored in
a folder labelled VEE Exercises.

Selecting and moving a Note Pad object

1 Select Menu Bar => Display => Note Pad. A blank rectangle (wire frame
outline) will appear on your Work Area containing instructions.

The Note Pad allows you to document your program.

2 Move your Note Pad object as follows: Move the mouse (without clicking
it) and place this rectangle at the top-center of your Work Area; click
to establish its location.

3 Highlight the instructions within the Note Pad object; delete these
instructions by either clicking the "Backspace" or "Delete" key or
right- click any place on the Note Pad and; Clear All; click Yes to clear
the Note Pad.

4 Click in the Note Pad white area to obtain a cursor.

Preparing the Note Pad for entering text
1 Right-click anywhere on the Note Pad. Click on Font and Color; select

the font, size, and color you desire. (The one in the next figure is Times
New Roman; 10; red).

Agilent VEE - Practical Graphical Programming 13
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2 Type the following program description into your Note Pad editing area:
The Function Generator generates a cosine waveform,;
when connected to Waveform (Time), it displays

this waveform when the "Run" is keyed.

If step 2 is done first, then highlight text with Ctrl+A and change font and color if
desired.

Sizing the Note Pad and all other objects

1 Size your Note Pad. Move the mouse to the lower right-hand corner of
the Note Pad object until a two-headed arrow appears. Depress the
mouse left button and change the size of the Note Pad so that all typed
words are displayed. See Figure 1-10.

The two-headed arrow is available on the four corners of any object after you click

1IN a corner.
=] Note Pad =]
The Function Generator generates a cosine waveform;
when connected to Waveform (Time), it displays
this waveform when the "Run" is keyed.

Figure 1-10 Note Pad with Text
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Examining the use of the Note Pad via the Help menu

1 Right-click any place on the Note Pad and a drop-down menu will
appear; click on Help; examine the description of this object and its
use.

When the property EditEnabled is True, it allows you to edit the text in the panel.
When the property EditEnabled is False, no editing is allowed; the editing area is
greyed out. This is useful when you do not want other users to modify your note.

You may also wish to examine Properties near the bottom of Note Pad/Help at this
time.

Examining error codes

1 Go to the Toolbar and click on the right-hand scissors icon. Cut the
connection between the Function Generator and Waveform (Time).

Attempt to run the program; a VEE Run Time Error box will appear.

See Figure 1-11.

Agilent VEE - Practical Graphical Programming
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= Hode Fad |

The Function Generator generates & cosine wavefomm
when connected to Weaveform (Time), it displays
this wavefosm when the "Run® is keyed

Function Generator 1| L)
Function Cosine = 04
Frequenty 200 0z
Amplitide 1 ©
Deoftset [ 0 |Func 22
Phase [Cea =l [ 0 Voago o
Time Span [ 20m 08

Num Points 256 -1

»
Bm 12m  16m  20m

'WEE Run Time Error

Time
The input terminal "Woltage™ (pin number 1} ks not connectad

Error numiber. 300
Compila failed on User Function: Main®

Object tite: Wavetorm (Time)
Object type: ¥ Plot

close | GoTo | canstck] Hew |

Figure 1-11 Run Time Error Displayed

2 Click on Help within the VEE Run Time Error box. The explanation for
the error code will appear.

3 or: select Menu bar => Help => Contents and Index to open VEE online
help, under Search tab, type "Error Codes" into the upper-left search
box, and click List Topics button. Then double-click on the words
"Error Codes" on the list that displays. A list of most error codes will
appear on the right side along with a brief explanation of each
displayed error code. Double-click on the error code for a more detailed
explanation. See Figure 1-12.
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= T
B e o r To dE »
Typeinthe kssod o find Bitossiinls  |BatnD. Oupda. sdCOM
£l - |
|| Error 300
kit Tepies The input terminal number <n> is not connected
SelctLoic o iy
Resolution

You may get this eror message in three diferent situations:
1. When & data input pinis not connected

All data input terminals on an object must be connected before a program can mn. Find the object that caused the
emor {the object wih a ted outline) and make the necessary cannections.

2 On a UserObjsctUserF unction when an inside pin of an output terminal is not cannected
You may get this message on a UserObject or UserFunction when the error message mentions the input teminal of
an output bufer. This means the inside pin of an output terminal i not connected to an object inside the UserObject

or UserFunction. Allinside pins of autput terminals must be connected before a program can run

To determing which pin is not connected, laok a1 the open view of the UserQbject or the editing view of the
UserFunction, From the Properties Window, select Show Tarminals foview the terminal area.

Figure 1-12 An Error Code example

Stopping and correcting a program

1 Close the VEE Run Time Error box and stop the program. Restore the
connection between the Function Generator and Waveform (Time).

Changing between Open View and Icon View

1 Place your mouse on the title bar where the words "Function
Generator" are displayed.

This view of the Function Generator is the Open View.

2 Click the dot on the right end of the title bar - its icon "minimize"
button. The Function Generator object converts to its Icon View. See
Figure 1-13.

3 Double-click anywhere on the Function Generator icon. The Function
Generator object will return to its Open View.
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= Funcion Generator =

Function Cosing j‘
Frequeancy 200

Armiplitude 1 ; E 3 IA\/\
DeOffset 0 il Function Generator
Phase lm |T

Tirme Span 0
Rliwe Dnieds [ ~rm

Figure 1-13 The Function Generator Open View and Icon View

Changing internal object parameters

1 Drag the mouse pointer across the Frequency numbers in the white
area (data field); change the displayed numbers from 200 to 100 OR
double-click on the Frequency white area (data field) and enter: 100.
See Figure 1-14.

To save time and space, this instruction will be shortened to read as follows: "Edit
Freauency to 100".

= Function Generatar 1] (=] Function Generator |l
Funeion | Cosine v Funetion | Cosine =]
Frequency | 200 Freguency | 100
Ampiage [ 1 Ampluge [ 1

Figure 1-14 Changing the Frequency data field

2 Click on the Run button and observe the change in the waveform
display.
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Changing the Waveform (Time) Mag scale

1 Click on Waveform (Time) Mag box. Turn Automatic Scaling to off.

The VEE Pro 8 Fundamentals

1

Change the Maximum to 2 and the Minimum to -2. Run this program
with the new scale settings.

2 Run this program; compare its results with the previously settings. See

Figure 1-15.

If the waveform amplitude is greater than the Waveform (Time) display and "Auto
Scale" is on, the display will automatically adapt to the height and width of the
waveform. Auto Scale can be disabled and adjusted by clicking on Mag in the

upper-left corner of Waveform (Time).

04
Voltage
08

Vollage -

»
0 4m  Bm 12m  18m  20m

Time

Show Scale: 7 ' M

Scale Name: Mag

Automatic Scaling: off
Maximum: If
Minimum: Iii

Label Spacing: [ Every Major Tic_~ |
Mapping: Linear

Log Cycles: 4

Scale Color: T

Figure 1-15 A Comparison of the Two Mag Settings

3 Go to the File => Save as..., name the program EXERO01.2 and save it to

your personal disk.

Agilent VEE - Practical Graphical Programming
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Exercise 1.3 - Generating and Displaying a Noisy Waveform

20

This exercise will show you how to create and include UserObjects, place
them within other UserObjects (nest them), change pin names, display and
running a program containing a virtual oscilloscope, changing object
parameters and noting their change with a Red Triangle, selecting
properties with the mouse right button, sizing an object, editing an object
and converting it to its Icon View, creating a formula from the Function
and object Browser, and saving a program via the menu bar.

The UserObject is accessed from the Device menu. It creates a special
window always within the Main Window. It can contain a group of
interconnected objects. It can be saved in a library as a single entity and
reused. It can contain programs of your own design and also other
UserObjects.

Always start with a clear Work Area: Select Menu Bar => File => New to
clear your Work Area.

Devising a UserObject that will contain VEE Pro 8
interconnected objects

1 Select Menu Bar => Device => UserObject. (This is one way to devise a
program.)

2 Move the wire-frame outline (UserObject) to the left side of your Work
Area (inside the Main window); click the mouse; double-click on the
UserObject title bar; its Open View will fill the screen.

3 In the UserObject’s Properties window, change its Title to Noisy Cosine.

4 Select Menu Bar => Device => Virtual Source => Function Generator;
place it in the upper left corner within the UserObject.

5 Select Menu Bar => Device => Virtual Source => Noise Generator; place
it below the Function Generator within the UserObject.

6 Select Menu Bar => Device => Formula.

71 Place this object to the right of and beside the Function Generator and
the Noisy Generator.
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8 Click on the Formula object Menu button; select Add terminal => Data
Input. A second input pin will appear labelled "B".

Naming terminals and pins to describe their function

1 Double-click on the Formula "A" input pin; change the pin name to
Cosine.

2 Connect the Function Generator Func output pin to the Formula data
input pin "Cosine".

3 Connect the Noise Generator noiseWF output pin to the Formula data
input pin "B"; change the pin name to "Noise".

4 Double-click in the Formula object white space; change its formula to
read: Cosine + Noise.

5 Change the object title bar to also read: Cosine + Noise.

6 Go to the dark blue horizontal top bar and click on the mouse right
button; select Add Terminal, Data Output. (An X will appear on the
right edge of the UserObject.) Change the X to Temp. See Figure 1-16.

= Funtton Genarator 1l

Function Cosine 3]
Frequency 200

Ampliage [ 7
Deofset [ 100 | Fume
Phase  [Dep=][ 0

Tirng Span 10m

NomPoirts [ 256 = Cosine +hoise -]

{ Cosng | ——

Cozng + Noga
. : — :
~| olse Generator =] 1 Noise —|—_J M
Ampliude 1 ‘

Timegpan [ 20m | noiseWE 4

Num Points [ 25 ‘ '

Result — Tamp

Figure 1-16 The Completed Noisy Cosine UserObject
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7 Go to the upper-right corner of the UserObject and click on the
horizontal bar; it will send the UserObject, in the form of an icon, to
the bottom left of the Main work area. Its Icon View will also appear in
the Main work area. See Figure 1-17.

= Hote Fad =
The Function Generatos graerabes a cosime wavelon
when cannected to Waveform (Tame); it displays
this wawveform when the "Run” is keyed

| Temperature in Degrea ¢ | =
= Waveform (Time) E

Mag

Holsy Cosine

Trace!

4 [+

U] 4m  Bm fIm  16m  Hm

Time

Figure 1-17 The iconview of the Noisy Cos function
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Displaying a running program with a virtual oscilloscope

1 Select Menu Bar => Display => Waveform (Time); place it to the right of
the Noisy Cosine object. Change its Title to Oscilloscope.

2 Change its Y Scale name from Mag to Temp.
3 Change its Trace Info name from Trace 1 to Degree C.

4 Connect the Noisy Cosine output pin (Temp) to the oscilloscope input
pin Degree C.

5 Move the oscilloscope so its display shows fully in the Main window.

6 Select Menu Bar => Display => Alphanumeric and place it to the right
of the Waveform (Time) display. Lengthen its icon vertically; connect
the Alphanumeric input to the output (Temp) of the Noisy Cosine icon.

7 Depress the Run button; the displays will appear as shown in Figure
1-18.

As you scroll down the Alphanumeric object, all 256 points (0 through 255) are
displayed.

8 Save this program as EXER01.3.

—|  AlphaNumeric | 4
=] Dscillo-s:om - 000 101 E
001:101.5 I
0021023
1 00%: 101.1
004: 101.4
005:101.5
Hoisy Cosing 006:101.2
007: 102.5
008: 101.1
= 009 102.1
Degres C 010: 1005
011:101.7
012: 99.84
. 1 L] 013: 99.6
o am Em 1Zm Hm  20m 014 1006
Time 015:100.2
016: 99.55 o

Figure 1-18 The Noisy Cosine Program after running
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Noting object parameter changes in the description box and
with the red triangle

To expand your knowledge, explore the following variations to this
Exercise 01.3:

9 Open your saved program EXERO01.3.

10 Click on the Temp label in the oscilloscope object; vary the scope
screen amplitude; observe its effect on the waveform.

The symbol € informs you that the indicated step enables you to expand your
understanding of the flexibility and functionality of VEE Pro 8.

11 Vary the Function Generator frequency, amplitude, and time span; run
the program for each variation; record the effects that these changes
have on the oscilloscope waveform, both Temp and Time. Right-click on
the oscilloscope object. Select the Description box. Replace the standard
words with: The label of the oscilloscope has been changed from Trace
1 to Degree C. Close this box; a red triangle will appear in the
upper-right corner, indicating that you have changed that object's
standard description.

Should you accidentally move a program off screen and cannot easily find it, then place
the pointer over any portion of the Main white space and depress the keyboard key:
Home. The entire program will be moved to the upper left of your Work Area.
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12 Double-click on the AlphaNumeric. Change its Title to Temperature in
Degree C. Select Menu Bar => View => Program Explorer. Three views of
the UserObject will appear as shown in Figure 1-19.

—| Temperature in Degree € | «
000:101.6 -
001:102.9 j
002:102.1

003:102

noa:1m

005: 102

006:100.7

007:100.7

0081011

009:100.3

o7

011:100.7

012:101.6

013:101.5

014:93.91

015:99.31

l016:1005 =

L4

=| Oec{n;nwpa

Hbisy Cosing

-]
Degree C

B Nolsy Cos... El=1E3

Figure 1-19 Three views of UserObject and the Red Triangle
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Selecting Properties with your mouse right button

1 Click on Menu Bar => View => Properties; the UserObject Properties
window will appear.

2 Open the oscilloscope description box again. See Figure 1-20.

o _— Tomperature in Dagron C | « |
= 0001016 |
001:102.9
00 1021
Oscilloscope (f Fioh - M18 x| Temp 003 102
004: 101
005102
008 100.7
007 100.7
= —a00% 101.1
- 00%:100.3
. Dageren ¢ 01017
n 011 100.7
1 Bohavir 21016
031015
014:99.91
’ 015 99.31
8 Desin 0161005 =
The label of the eaciloscope has been changed from
Trace | to Degree C
5 lcon Appeasrce
& Lagout
Ef
Title: ok | cwsan | cancel insertFile | Fom & Color
Tete v of the cbipst

Figure 1-20 UserObject Properties window Displayed with Description Showing

Sizing an object

1 Go to the upper-right corner of the NoisyCos object. Click the mouse
left button on the middle NoisyCos button in the upper-right corner
(this will cause the object to reduce in size so the Main window is
observable. Clicking it again will cause it to once more fill the screen;

this middle button is a toggle). Maximize the NoisyCos so it fills the
screen.

If you lose the VEE Pro 8 screen, then you may click on the Program Explorer Main
or NoisyCos to re-acquire it.
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Selecting and editing an object and converting it to an Icon View
2 Edit Frequency of the Function Generator to 100.

3 Click on the Function Generator upper-right button; it will reduce the
Function Generator object to an icon. Move the Function Generator
object to the left of the Work Area slightly above the center.

4 Click on the Noise Generator upper-right button; it will reduce the
Noise Generator object to an Icon View. Drag and place it under the
Function Generator object.

From now on, you should recall that "drag" includes "drag and release"; "move"
means moving the mouse without pressing the mouse button.

Selecting a Function and Object Browser box and creating a
formula from within it

1 Select Menu Bar => Device => Function & Object Browser.

a The following steps show an alternate method for choosing a specific,
internally defined formula.

b The box that appears is a "pop-up dialog box". See Figure 1-21 (the
dialog box can be sized by clicking and moving its outside borders).

2 Select Type: Operators; Category: <All>; Functions: + .
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Figure 1-21 Function & Object Browser pop-up dialog box and its Formula object

3 Click on Create Formula in the lower-left corner of the pop-up dialog
box; a new formula "A+B" will appear.

4 Place "A+B" to the right of the Function Generator and the Noise

Generator.

This is another way to create the A+B (Formula) object. The Function & Object
Browser object provides access to the VEE-determined library of math expressions.

Go to the NoisyCos title bar; click on the upper right-hand "_" button

(this will reduce the NoisyCos UserObject to an icon; the icon of the

edit window will appear across the bottom of the screen under the
Main window as a rectangle).

Raise the bottom of the Main window to see the NoisyCos rectangle.

6 Delete formula object before saving.
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Saving a program via the Menu Bar

1 Select Menu Bar => File => Save As

2 Save this program to your personal disk; name it as EXERO01.3; click
OK.
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Exercise 1.4 - Generating Random Numbers for Test
Development

30

This exercise will show you how to create a program that generates
random numbers, displays them, and indicates the total time required to
both generate and display the values.

Open VEE Pro; clear your Work Area, maximize Main; toggle Program
Explorer off.

Devising a random number generator

Many programmers avoid using the Start button; they prefer to use the
Run button only; you may prefer to begin with step 2.

1 Select Menu Bar => Flow => Start; place it in the upper-left of your
screen.

Once the Start button is placed, it is moved by using the mouse right button.

2 Select Menu Bar => Flow => Do; place it under Start (or in the
upper-left of your screen).

The Do object is used to allow monitoring of the time for the program to run.

3 Connect the output of Start to the input (top pin) of Do.

4 Select Menu Bar => Flow => Repeat => For Count; place it under Do.

The value in the object "For Count” can be changed, depending upon the number of
random numbers desired.

Agilent VEE - Practical Graphical Programming



The VEE Pro 8 Fundamentals 1

5 Connect the bottom pin of Do to the top pin of For Count; set the
count value to 12.

6 Select Menu Bar => Device => Function & Object Browser => Type:
Built-in Functions; Category: Probability and Statistics; Functions:
Random.

7 Click on Create Formula; place the object to the right of For Count.
See Figure 1-22.

Start |

Bof

= Formula I

—|For Coun -
_ = —r Court =1
1 1 Co
2 U . ]

Rasult

= rmuar?ucﬂ.lm =
random0,10) Result
esult 1
. ]

Figure 1-22 Partial layout of Exercise 1.4

8 Go to the random Properties window and delete both input pins first
low, then high.

9 Change the Title of random(low,high) to random(0,10) which will
become the range of the random number generator.

The value of the chosen random numbers can be changed to any range desired.

10 Change the random-number range in the edit (white) space from its
generic low, high to the values 0,10.

11 Connect For Count output (right-hand) pin to the random(0,10)
sequence input (top) pin.

12 Select Menu Bar => Display => Logging AlphaNumeric; place it to the
right of random(0,10).
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13 Select Menu Bar => Flow => Do; place it below For Count.

Applying the Collector object and accessing its Help
explanation

1 Select Menu Bar => Data => Collector; place it below random(0,10);
connect its Data (input) pin to the random(0,10) output (Result) pin.

The Collector object is used because it allows each chosen random number to be
displayed in the AlphaNumeric object as an n+1 dimensional array. The Collector
continues to collect the input data until the XEQ pin is triggered.

Use the mouse right click to access, among other things, the Help menu. Click on the
Help word to see more information regarding the Collector object. A specific Help can
be accessed via any object.

Using the Logging AlphaNumeric object to display and retain
data

1 Select Menu Bar => Display => Logging AlphaNumeric; change its Title
to Random Numbers via its Properties window; connect its input to the
Collector Output (Array).

2 Select Menu Bar => Device => Formula; change its input terminal A to
Count; place it below the second Do object and to the left of Collector;
change the formula to Count +1.

3 Connect the output pin of For Count to the Formula input.
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Validating the number of data points collected

1 Select Menu Bar => Display => AlphaNumeric; place it to the right of
the Formula; change its Title to Final Count.

2 Connect the output of Formula to the input of Final Count adding "1"
to For Count.

Determining the elapsed time to run a program

1 Select Menu Bar => Device => Timer; place it to the right of Random
Numbers; change its Title to Elapsed Time.

2 Connect the upper Do object output pin to the Elapsed Time top input
pin.

3 Connect the lower Do object output pin to the Elapsed Time bottom
input pin.

4 Connect the lower Do object bottom pin to the bottom-left (XEQ)
Collector pin.

5 Run this program; it should look like Figure 1-23.

The Formula object and its Final Count (Alphanumeric) object confirm the number of
loops performed by the For Count object. Elapsed Time (the timer) indicates
approximately how long it takes for the loops to run, whatever the number of loops.
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Figure 1-23 Generating and monitoring random data

6 Save this program as EXERO01.4.

Demonstrating the usefulness of Show Data Flow and Show
Execution Flow buttons

1 Experiment with this program and assess the changes:

Change the value of For Count.

Change the range of the low, high values in random(0,10), both low
and high.

Remove the Formula object; connect For Count directly to Final
Count.

Turn on the Show Data Flow button in the Toolbar; monitor the data
flow.

Turn on the Show Execution Flow button in the Toolbar; run the
program again.

2 Close this program without saving it.
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Developing a faster random number generator

1 Open your VEE Pro 8 program and select Menu Bar => Flow => Start;
place this object in the upper left corner.

2 Select Menu Bar => Flow => Do; place this object below Start.

3 Select Menu Bar => Device => Timer; place it to the right of Start;
change its title bar to Elapsed Time.

4 Select Menu Bar => Device => Formula; place it below the three objects;
change its title bar to Random(0,10); change its edit area to
Randomize(ramp(12,0,9),0,10); right click on the object and select Delete
Terminal to delete its input terminal.

5 Select Menu Bar => Display => Logging AlphaNumeric; place it to the
right of the Formula object; change its title bar to Random Numbers.

6 Connect the terminals as follows: bottom of Start to the top of Do;
bottom of Do to the top of Random(0,10); the right-hand terminal of Do
to the top input of Elapsed Time; the bottom input of Elapsed Time to
the bottom of Random Numbers; and the Result of Random(0,10) to the
input of Random Numbers. Run this program. It should look like Figure
1-24.

L —|Elapsed Time | «
_Doi |
. 0.418m 1

= Random Rumbers = -

-1904
-laG
-4l5
-915
-375
734
- 536
zZ13
- 767
-85l
- 876
-423

= Random(0,10) Ir|

Randomze(ramp(12,0,9),0,10
Result —

K — i

PG RV R BT SV PR % e

Figure 1-24 A faster random number generator implementation

7 Save this program as EXERO1.4a. Note the differences in Elapsed Time
between this exercise and EXERO01.4.
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Summary

This chapter provides an introduction to the VEE Pro development screen
and its bars; note pads, error codes, and different views of an object; how
to generate a noisy waveform, and the generation of random numbers.

The next four chapters examine hardware connectivity; Chapter 2 focuses
on instrument control and communications.

This completes Chapter 1.
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This chapter will examine the configuration of GPIB
instruments with a Panel Driver and Direct I/O. ActiveX was
called and the Internet was accessed to integrate equipment
via LAN, RS-232, and USB communications. This unit
consists of four exercises.
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Overview

Exercise 2.1 Configuring a GPIB Instrument with a Panel
Driver and Direct1/0

This exercise will show you how to configure an instrument from the
Menu bar, to use a Panel Driver, modify that instrument's name and
controlling parameters, and save the configuration for later applications.

Exercise 2.2 Calling Active X

This exercise will show you how to call ActiveX and investigate some of
its flexibilities and its many properties.

Exercise 2.3 Working with the Web Browser

This exercise will show you how to use ActiveX controls to access the
internet.

Exercise 2.4 Communicating with USB, LAN, and RS-232

This exercise will show you how to integrate your equipment with USB
and LAN connections, including RS-232.
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Exercise 2.1 - Configuring a GPIB Instrument with a Panel Driver
and Direct 1/0

This exercise will show you how to configure an instrument from the
Menu bar, to use a Panel Driver, modify that instrument's name and
controlling parameters, and save the configuration for later applications.
Advantages of GPIB include a speed of 1 Mb/sec, shielded cable, will allow
up to 14 instruments per system with addresses from 1 to 30, can be a
daisy-chain configuration, and a stable system. Disadvantages are: a
higher cost than LAN or USB, the need for a GPIB card, GPIB cables, and
installation time.

Open VEE and clear your Work Area, maximize Main; and toggle Program
Explorer off.

Reconfiguring an existing scope Panel Driver object

1 Select Menu Bar => I/O => Instrument Manager... ; see Figure 2-1.
When VEE is loaded and used for the first time, there will be no instruments
displayed in the Instrument Manager window.
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Instrument Manager

rInstr

= GPIBO
B 3407 0A(@(NOT LIVED)
=5 hpad4a0dai@NoT LIVED
= newlnstrument{@(MNOT LIVERD
=5 pewlnstrument20@NOT LIVE)D
¥ GPIB0 (Legacy)
¥ Seriall (Legacy)

~Auto Discovery—

Find Instrurment:
Canfigure Drivern

Settings...

- Instrument
Fropemies...
Add..

Fetmaye

- Create WO Object
[Direct (1o
Elug&alay Drive)
[ol] A2 Driver;
[WIFCON DHyer
Eanel [Driver

Carmponent Erive

Ok | Save | Cancel | Print Help

Figure 2-1 The Instrument Manager window

| LLaad| Sarmple

2 Move the dialog box, by dragging its title bar, if you so desire; "My

Configuration" should be highlighted.

3 Click Add under Instrument. This displays the Instrument Properties

window, which presents the following fields:

Add Interface/Device: Select GPIB from the following list -
TCPIP, USB, NIDAQ, VXI, GPIO.

Instrument Properties:

GPIB, ASRL,

Name: Enter scope name. (Use a naming convention that will be
easily understood and reused by the other team members. Later, you
will save time by choosing already existing virtual instruments. Here

we have used "hpb54504a")

Interface: Select GPIB if not already preselected. (Could later change

this to USB or LAN)
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Board Number: The select code of the interface (GPIB) plus the local
bus address of the instrument (which is a number from 0 to 31).
Type O in the Board Number field because you are developing a
program without an instrument present (NOT LIVE).

VISA Address: Enter "GPIBO::14::INSTR" where GPIBO is card #O0.

Pressing the Tab key after typing in a field will move you to the next field; pressing
Shift-Tab will move you to the previous field.

4 Leave all the other defaults as they are given.
5 Click on Advanced.

6 Leave Timeout (sec): at 5.
71 Toggle Live Mode to OFF if it is not dimmed (grayed out).

Live Mode should be OFF and dimmed because the address is set to 0 and no real
instrument is connected.

8 Leave Byte Ordering at MSB (as required by all IEEE488.2- compliant
devices).

9 Type in Description (optional): hp54504a; this description will appear
on the title bar.

10 Click on the Panel Driver tab.

11 Click on the blank space to the right of ID Filename: A list of
instruments will appear entitled: Read from what Instrument Driver?

12 Scroll horizontally until you reach hp54504a.cid; click onit. See Figure
2-2 which contains all the boxes open.
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B9 34970A(NOT LIVE)Y)
23 hp54504ai@(NOT LIVED
22 newlnstrument{(@(NOT LIVE))
B newinstrument2(@NoT LIVEY)
¥ GPIBO (Legacy)
¥ Seriall (Legacy)

~Auto Discoveny
Find Instruments

Eanfioure DHvers:

Settings...

rInstrument

Add

Remoye

Instrument Properties

Froperties..

- Create 0 Ohject——

[Direciie

Plug &l Driver;
MDA Driver

[YIFCOR| Dryar

Eanel Driver

Cormpanent Driver

Marne newlnstrument3

Interface: GPIB ¥
Board Murmber: 1 _I;
WISA Aliag: l—
VISA Address: l—

(e.g., GPIBO:1 2:IMSTR)
Advanced..
0K Cancell Help

Genatal | Direct o | Plugé&play Driver | IWI-COM Driver | Panel Driver

Timeout {sec): E
Live Maode: oM |

Byte Ordering MSB

] o
al ] Description (optional) l—
O | 52 | LSalLE] | [P | lElD | Loz Samplel Mote: these properties do not apply to Plug&Play or IVI-COM Drivers.
Figure 2-2 Instrument Manager programmed for a virtual scope

13 Click Open; then click OK when Advanced Instrument Properties
appears.

14 Return to the Instrument Manager box; click the Save button.

* Aninstrument object named Scope using the driver file hp54504a@(NOT LIVE) is
now in your list of available instruments. It does not have a bus address specified
because it is NOT LIVE at this time.

* You can develop your program in this mode and add an address later when there is

a live instrument.

* If you already have an Agilent instrument available, then refer to the Owner's
Manual for the instrument and the Agilent 1/0 Libraries Suite Manual.

15 Select Menu Bar => I/O => Instrument Manager; highlight scope...NOT
LIVE; under Create I/O object, click Panel Driver - the hp54504a @
(NOT LIVE) object will appear on the screen. See Figure 2-3.

42
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You are ready to connect a real instrument to your computer and select an active
address.

16 Save this program as EXER02.1 to your personal disk.

In Exercise 4 below, you will explore LAN and USB.

— hp54504a (@NOT LIVE)D) | " |

Main Panel

Timebase
Sweep Mode
v [Fos |
Trig Level “
— -1~
cH1 cuz ECCENE HES

Figure 2-3 Selected hp54504a @ Not Live
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Exercise 2.2 - Calling Active X

This exercise will show you how to call ActiveX and investigate some of
its flexibilities and many properties.

Open VEE and clear your Work Area and maximize Main.

Selecting ActiveX controls

1 Select Menu Bar => Device => ActiveX Control References.

2 Place checkmarks in those Registered Controls that you want to use
with VEE Pro.

Select only those Controls that will be used in your program as much memory space
is consumed.

3 Click OK; see Figure 2-4.

If you know a control type library exists for a control, but it does not appear in the list,
then it is possible that the library did not get registered during its installation. Press
the Browse button to find the type library missing from the list. VEE Pro will attempt
to register the type library and add it to the list.
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Registerad Contrals:

[ Inethaill] Activer Control rmodule - QK
LAMDesk DaterTime cantrals —I
LEWRCH S ActiveX Control module Cancel
LEWPDIgs Activer Control module —I
LOWPTaskFS OLE Caontrol module
LOWFUI Activel Contral module

LOWFWiew LANDesk Virugs Protect Task module Browse... |
LM Librany

LotMates Ul Activel Control module
Micrasaft Calendar Cantral 11.0

Microsoft ODS

Microsoft Directanimation Media Controls Help |
Wicrosoft Forms 2.0 Ohject Library

Wicrogsoft HTML Object Librany

Microsoft InkEdit Contral 1.0

Microsoft Internet Contrals

Microsoft Office Web Components 11.0

Microsoft Office Web Discussions Client Type Library

[ Microsoft Office XP Web Components

[ Microsoft Script Control 1.0

[ Microsoft Shell Controls And Autornation

[ Microsoft Tablet PC Type Library, version 1.0 ﬂ

[msinfDSE 1.0 Type Library

DOROO000ROCOO0000

Location:  CAWIMMTIPCHealthiHelpCtrBinariesimsinfo.dll

Figure 2-4 ActiveX Control References Box
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Adding a control to VEE Pro

1 Select Menu Bar => Device => ActiveX Controls => Calendar; see Figure
2-5.

Device System If0 Data Display Excel ‘Window Help
Forrula
MATLAE Scripk
Function & Object Browser  Crrl4+H
UserObject

UserFunction
Call

Import Library
Delete Library

Sequencer
Wirkual Source +
Reqgression

Caunter
Accumulakor
Timer

shift Register
Defultiple:er
Comparator

Activel Automation References, .,

Ackiver Control References. ..
WebBrowser

‘\WebBrowser W1
.MET Assembly References. ..

Impork HET Mamespaces. ..

Windows Forms Controls 3
Sdditionall WET Cantrals F
HET @petation Builder. ..

Figure 2-5 Selected ActiveX Device (Calendar)

2 Release the selected Calendar; a calendar will appear; enlarge it so it
becomes readable. See Figure 2-6.
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= Calendar [=
May 2007 |may =] [2007 =]
Sun | Mon | Tue |Wed | Thu | Fri | Sat
29 130 1 2 3 4 5
5} i &l 10 (11 12
13 114 15 16 1F (18 |14
20 | 22 23 24 (25 |26
27 |28 29 30 il 1 2
Bi 4 5i =3 I g g

Figure 2-6 The Calendar

+ Controls (objects) can be placed on a VEE Pro Main, UserObject, or UserFunction

screen.

+ Controls can be deleted by either selecting Cut (the scissors) from the Toolbar,
highlighting the object and pressing the Delete key on your keyboard, or by
right-clicking on the object and selecting "Delete Object” on the menu.

3 Right-click on Calendar and select the Properties window; then open its

Control Properties window. Note those properties that you can access
with the Properties window compared with those you can access via

the Control (Calendar) Properties window. See Figure 2-7.
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Declared M arme
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Figure 2-7 The Two Properties windows for Calendar

Save this exercise as EXER02.2.

5 Select Menu Bar => Flow => Confirm (OK); place the OK button next to
the Calendar control. This OK button will force the program to run as
long as it is not pressed.

6 Select Menu Bar => Run; you can now select the new dates in the

Calendar ActiveX control; then press the OK button to stop the

execution of the program.

7 Close this program without saving it.
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Exercise 2.3 - Working with the Web Browser

This exercise will show you how to use ActiveX controls to access the
internet.

Open VEE and clear your Work Area and maximize Main.

Using the Web Browser with ActiveX controls

1 Go to Help, select Open Examples, then open ActiveX controls.
Open the WebBrowser icon. See Figure 2-8.

Click the Run button; the Agilent WebBrowser. WebBrowserl will appear
with information choices at the top and bottom. (You are now at the
Agilent Web Site)

4 Click Done; you will return to Figure 2-8.

[l Agilent VEE Pro - WebBrowser
Fle Edt Wiew Debug Flow Device System IfO Data Display Excel ‘Window Help

- EEIEC T I EEE R Y -

I=1ES

WabBrmwsar WehBrowsarl = ‘ Warranty Disclairmss ‘

= This example is provided 'as is”, and Agilent Technalogies
) . Registration | =3 Loc—]
Agilent Technologies ﬂ",
- 4

makes no wamanty of any Kind with regand ta this exampls .
¥iew C<

= WebBrowser Setup =
Products & Services | Technical Support About Agilent
enEerwseH.Na\flgatec‘hrtp:.ﬂ\mmw.agllem.convflndmee"ﬂ

ebBrovwser! Width = 620;
United State ebBrowser!. Height = 548,

Change Country/ére 1l | _'lll
Search: | Entire Site =

| ﬂllhﬂpm\fwwhnme agilen |US |Eng

United States Home = ... > Software, Data Acquisition, Test Systems = Test
& Measurement Software Contact Us

B2 Email Thiz exauple demonstrates the basics of using the

Agilent VEE Pro 8.0 2 Phone Internet Explorer's WebBrowser Control which is in
—— the system file “shdocvw.dll”. The example requires
Product Status: Currently that you have Internet Explorer 4.0 or greater.
Orderahle | .
Currently This simple exauple demonstrates secting the weh
browser
Supported
PP to a particular URL. NOTE: the URL dossn't have to he
" Product Upgrades: Hardware, an
Software 8 internet address. It could point to an HTML help file
Eirmwiare on
Upgrades your local hard driwve.

AglentVEEPro [ D
an expert
| _>ILI

Figure 2-8 WebBrowser Example
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5 Go to the icon object "WebBrowser Setup. You can change the address
(that is in Red) where it says "WebBrowserl.Navigate". You may insert
any desired web site address and reach that web site. As noted in
Figure 2-8 on the Note Pad, you may also reach an HTML help file on

your local hard drive.

6 An example of using a different web site is given in Figure 2-9 after
changing the first line of the WebBrowser Setup object to
http://www.agilent.com/find/adn.

= WebBrowser. WehBrowser!

[+

Agilent Technologies

Products & Services  Industries

Network

Agilent Developer Network Home Page

Customer Center

Search: in EI
IallniAgibentcnm vl

About Agilent

- Worldwide Home = Products & Services = Test & Measurement Equipment = Agilent Developer

%3 ContactUs
The one- Search ADN
stop
resource
for your Helpful Links
connectivity  * ADNFAQs and Hel
needs + Agilent Test & Meas
Agilent Web site
Developer + T&M library search |
Metwork is a {manuals)
Fep"s“"_ﬂ‘ of + Trouble Downloadin
information and
senvices for + Get Acrobat Reader
those who

develop test
systems. ADN
is useful for
T&M engineers
connecting
instruments to
computers who
use Microsoft®
Windows&-

Highlights
Stay current w
Agilent Email L

System Develc

Warranty Disclaimer
Thiz examnple is provided “os is", and Agilent Technologies
makes no wamanty of any kind with regard to this exarnple.

WebBrowser Setup

ehBrowser! . Mavigated" hitp: i agilent comifindfadn"y;
ehBrowser! Width = 620;
ehBrowser! . Height = 646

d|

This example demonstrates the basics of using the
Internet Explorer's WebBrowser Control which is in

the system file "shdocwvw.dll™. The example recuires
that you have Internet Explorer 4.0 or greater.

This simple example demonstrates setting the weh
browser

o a particular URL.
an

internet address.
on

your local hard driwve.

NOTE: the URL doesn't hawe to he

It could point to an HTML help file

fe) Center

Figure 2-9
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Exercise 2.4 - Communicating with USB, LAN, and RS-232

This exercise will show you how to integrate your equipment with USB
and LAN connections. Advantages of USB are: it is easy to connect and
disconnect, requires no extra card, and cables are available at a modest
price, and allows high-speed data transfer. However, LAN is not always
easy to configure or control but it allows access to the World Wide Web.

Open VEE and clear your Work Area and maximize Main.

Connecting to a USB/GPIB interface

1 Go to Help; Agilent VEE on the Web; Agilent VEE Home Page.
2 Select USB products via the Search box.

3 Click on

PIB, LAN

B Pr

for P

-Instrumen

Scroll down to Product Comparison. See Figure 2-10 below.

B Product Comparison

added feature of
parallel polling

LAN

Product | 823578 82357A 82350 PCI E5810A ES805A ES813A
USB/GPIB USB/GPIB High- LAN/GPIB UsB/4-Port |Networked 5-
Interface High- Interface Performance Gateway R5232 Port USB Hub
Speed USB 2.0 GPIB Interface Interface
Card
Description | NEW! Direct USE 2.0 |Direct USE GPIE connection Connection of | USB Connection

high-speed Connection to a |for a PC with an GFIE and connection to  |to USE, GPIB or
connection to a GPIB | GPIB instrument |available PCI slot  |RS232 four RS-232 RS-232
instrument with instruments via |instruments instruments via

LAN

below

below

below

capability
Best for |Easiest connectivity Easiest Maximum Control of Access to 4 Distributed test
with good connectivity with | throughput remote or additional R5- |environment that
performance (GFIEB good distributed 232 ports requires different
transfer rate of performance instruments 10 interfaces
1.15MB/s or better)
Accessories | See GPIB cables and | See GPIB See GPIB Cables |See GPIB See RS-232 See RS-232
and Related | adapters link below Cables and and Adapters linkk | Cables and Cables and Cables and
Products Adapters link below Adapters link | Adapters link | Adapters and

GPIB Cables and
Adapters link
below

Figure 2-10 The USB Product Comparison table

4 Click on 82357B USB/GPIB Interface High- Speed USB
upper-left corner of the Product Comparison chart.
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b View the Demo video to catch a glimpse of how easy it is to connect
your instrument using the 82357B Multimedia Demonstration.

6 Learn about the features of the USB/GPIB interface via the Agilent 1/0
Hardware Family Datasheet.

7 Click on IO Libraries Suite 14.2; The IO Libraries Suite’s Connection
Expert is able to simultaneously manage instrument connections from
multiple vendors by following the applicable instructions. Read the
material on this sheet that relates to your application.

8 Obtain the connector shown in Figure 2-11. It is 82357B USB/GPIB
Interface High-Speed USB 2.0 connector.

i ==

Figure 2-11 82357B USB/GPIB Interface High-Speed USB 2.0 connector
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Connecting to a USB networked hub

1 Go to the USB Product Comparison table; Figure 2- 10 again, and select
the E5813A Networked 5-Port USB Hub.

2 Interface a variety of GPIB, RS-232, and USB devices as necessary to
complete your test system. (GPIB and RS-232 devices require
attachment of a converter to the E56813A). See Figure 2-12.

— = ke o EG813A -
i Agilent Technologies Networked 5-port USE hub

Figure 2-12 Networked Five-Port USB hub

3 Apply power where appropriate.

4 Use your newly connected equipment as desired; further information, if
desired, is available on the Agilent web site and within VEE Pro 8 Help.

The Agilent E5813A Networked 5-port USB hub uses LAN technology to end the
five-meter USB cabling distance limitation, allowing USB devices to be anywhere on a
Local Area Network (LAN). The hub provides remote control and monitoring of native
USB-compatible devices, GPIB instrumentation (using the 82357A) and RS-232
devices (using the E5805A) via a standard LAN connection.

5 Use the E5813A USB ports for remote connection of instruments and
devices to complete your test system. There are no switches to set and
no PC cards to install.
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Summary

This chapter showed you how to configure GPIB instruments, how to call
ActiveX controls, how to use controls to access the Internet, and explained
how to integrate your equipment via USB and LAN communications.

The next chapter will describe how to connect hardware with other
controls.

This completes Chapter 2.
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This chapter will examine how to select and configure an
instrument driver and simulate how to set up and measure
temperature using a thermocouple. It will also demonstrate
how to interact with equipment using direct I/O and how to
set up National Instrument drivers in VEE Pro.
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Overview

Exercise 3.1 Selecting an Instrument

This exercise will show you how to set the parameters within VEE Pro to
configure an actual instrument driver, such as an oscilloscope.

Exercise 3.2 Monitoring Passive Devices

This exercise will show you how to set up and measure temperature using
a thermocouple and a digital multimeter for VEE Pro access.

Exercise 3.3 Interacting with Equipment

This exercise will show you how to send a single text command, or an
expression list, to an active instrument using Direct I/0.

Exercise 3.4 Integrating National Instruments Hardware

This exercise will demonstrate how to set up National Instrument drivers
in VEE Pro.
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Exercise 3.1 - Selecting an Instrument

Instrument Controls

3

This exercise will show you how to set the parameters within VEE Pro to
configure an actual instrument driver, such as an oscilloscope.

Open your VEE program and clear your Work Area and maximize it.

1 Open EXERO02.1. It should look like Figure 3-1. Save it as EXER03.1

immediately.

EXER02.1 showed you how to add new instruments to the Instrument Manager.

scope (hps4504a @ (NOT LIVE)

W Main Panel

Timebase
Sweep Hods

Source [ ros |
Trig Level “

[ Dig | Ey o EEZEN N
ont 2 [EEm L

Figure 3-1 Selected Agilentb4504a @ Not Live
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Configuring a virtual instrument to a real instrument

1 Select Menu Bar => I/O => Instrument Manager.
2 Choose scope(Agilent54504a(@(NOT LIVE)).

3 Open Properties; double-click on the Address field; change the address
to GPIBO::9:. INSTR.

+ The "9" in the address signifies the default address for oscilloscopes and "0" is
the GPIB board card number.

* Click on Advanced under Properties; toggle the Live Mode to ON; click OK twice.

* The Instrument List will now include a GPIB7 heading with
oscope(@)GPIB0::9:INSTR appearing under it.

4 Save this exercise again as EXERO03.1

As this now represents a live (real) instrument, an interface to an actual oscilloscope
must be connected to the PC system via a card. See EXER03.2 below.
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Exercise 3.2 - Monitoring Passive Devices

This exercise will show you how to set up and measure temperature using
a thermocouple and a digital multimeter for VEE Pro access.

Reference: Practical Temperature Measurements, Agilent Technologies
Application Note 270, Publication Number 5965- 7822E.

Installing the 34970A data acquisition switch unit

1 Turn off your computer.

2 Install the 34970A unit in the appropriate slot as noted in your card
list. For a photograph of this switch unit, see Figure 3-2.
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Intuitive front panel: task-onented,
self-guiding menus

50k readings of non-volatila

6l r-digit (22-bit) internal memory holds data when
DMM measures 11 functions withnu_ power is removed

external signal conditioning

Monitor display
mode lets you

keep an eye on
tasts in progress

Scaling function for
converting raw inputs
into user-defined units

Battery-backed real-time clock for pacing
scans and timestamping readings

HI/LO alarm limits on each input
channel, plus 4 TTL alarm outputs

3-year warranty to protect your investment

HP Benchlink Data Logger
3-slot mainframe y b Imﬁn;?am rﬂggdﬁ
offers up to 96 matrix crosspoints or — rivers available for Agilent VEE a
120 single-andad channels P ’ \ National Instruments LabVIEW®

# 3A909A .
PRI ]
Ll i RGOTA
o
=
8 swatch and control L

plug-in modules to
choose from

Built-in GPIB and RS-232 interfaces

Figure 3-2 The 34970A Data Acquisition/Switch Unit

3 Turn on your computer.
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Configuring the interface

Open your VEE program and clear your Work Area and maximize Main.
1 Select Menu Bar => I/O => Instrument Manager... .

2 Select "My configuration" if it is not the default folder.

3 Select AGILENT34970A from the "My configuration" list.

We have assumed that the unit for this instrument has been installed on your
computer; see step 2 above.

4 Obtain a J-type thermocouple and install it into one of the channels on
the 20-channel multiplexer (34901A). See Figure 3-3.

Figure 3-3 The 34901A 20-Channel Multiplexer

5 Insert the Multiplexer into the top slot in the rear of the 34970A Data
Acquisition/Switch Unit. See the bottom photograph of Figure 3-2
above.

6 Prepare the thermocouple setup with its ice bath as shown in
Figure 3-4 below.
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Figure 3-4 Thermocouple setup with its ice bath and equivalent circuit

7

Place a beaker of water on a hot plate; insert the( J-type) thermocouple
Jn.

Set the controls on the Data Acquisition/Switch Unit to cause its panel
to display temperature readings. (See the 34970A manual for guidance.)

Turn on the hot plate; note the temperature changes via the panel
readout, set as advised in Application Note 290.

10 Turn off the hot plate.

Recording temperature readings on a graph

Select Menu Bar => I/O => Instrument Manager... ; select Agilent 34970a.

Select Menu Bar => Help => Open Example => InstrumentIO =>
InstrManagerIntegrated => Ag34970a.

Open and read the Programming sample goal and Requirements note
pads.

This program requires real instruments. The following diagrams are simulated
figures.

4 See Figure 3-5 for a simplified version of Agilent 34970a graphing

program.
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Figure 3-5 Partial program for temperature graphing

b See Figure 3-6 for a simulated output of temperature data.

NOTE The lines on the graph were inserted to illustrate the output; the input pins are not

connected so the program, as shown, will not run.

6 Close your partial program, saving it only if you plan to connect
equipment.
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NOTE

= 100
i quisition ( @ (NOT LIVE), -l
i — RawData w0 |
WRITE TEXT"DISPLAY ON EOL IEA LD
WRITE TEXT "DISPLAY-TEXT "+AEOL .
ﬂ < Double-Click to Add Transaction = i
=]
Avgy Data @
RawData |
- /
m -
: 20
ﬂ WRITE TENT "MEAS= 4, 7 (@', B,") EOL _ 0 _/
READ TEXTXREALE4 X gy Data « [ YL I PO YL PO VY
lJ = Double-Click to Add Transaction » « [»]
i 10 0 0
W name

Figure 3-6 Simulation of the graphing program after running

For further information, see Agilent 34970A Data Acquisition/Switching Product
Overview publication 5966-4443EN obtained via the Agilent Web site:
www.agilent.com/find/assist.
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Exercise 3.3 - Interacting with Equipment

This exercise will show you how to send a single text command, or an
expression list, to an active instrument using Direct I/0.

Open your VEE program and clear your Work Area and maximize Main.

Sending a single text command to an active instrument

1 Select Menu Bar => I/O => Instrument Manager...

2 Select funcgen(@(NOT LIVE)); click on Direct I/O to create a Direct I/O
object; place the object in Main.

3 Double-click on its transaction bar to obtain its Dialog Box.

4 Select WRITE, TEXT, and type "AM 5 VO" with EOL ON; click OK. See
Figure 3-6.

The information within the quotes is the command that will be sent to the
Function Generator when the program runs. The quote marks are necessary.

Some instruments specify characters that must be sent at the end of a command.
These characters are given in the instrument documentation. They must be
included in the Advanced Properties section of the 1/0 Dialog Box.

= funcgen { @ (MOT LIVEY) [=]

WRITE TEXT "Ah 5 WO" EOL
= Double-Click to Add Transaction =

Figure 3-7 A Single-Text-Command 1/0 Transaction

Agilent VEE - Practical Graphical Programming 65



3

66

Instrument Controls

Sending an expression list to an active instrument

1 Select Menu Bar => I/O => Instrument Manager...
2 Select funcgen(@(NOT LIVE)); click on "Direct I/0"; place it to the right

of the Work Area.

3 Double-click on its transaction bar to obtain its Dialog Box.
4 Select WRITE TEXT, and type "FR"A,"HZ" with EOL ON; click OK.

* FRrepresents frequency; A represents the frequency value at input terminal A,
and HZ represents the frequency unit: "Hertz".

» The terminal A was added automatically. This transaction command will write
the string "FR", followed by whatever value is sent into input terminal A,
followed by the string "HZ".

5 Select Menu Bar => Flow => Repeat => For Range; place it to the left of
the Function Generator. (This will simulate the frequency value.)

6 Connect the For Range data output pin to the funcgen(@ (NOT LIVE))

data input pin.

71 Edit the fields in the For Range object as follows. See Figure 3-7.

From: 10
Thru: 2.1M
Step: 50k

— |For Range| «
From |10

Thru  [2.1M

Step  |s0k

=] funcgen (@ (NOT LIVEY =

1 A

WRITE TEXT "FR", A, "HZ' EOL
= Double-Click to Add Transaction =

Figure 3-8 An Expression List /0 Command Transaction
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+ The Function Generator will start at 10 Hz, increase in steps of 50 kHz, and stop
at 2.1MHz.

+ This subprogram is designed to work with the Agilent3325B Function Generator.
Set the Instrument Manager to call the live instrument. When the Agilent3325B
is connected, change the transaction box Title to "LIVE".

8 Save this program as EXER03.3a.
9 Run this program only if the Agilent3325B is attached.
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Exercise 3.4 - Integrating National Instruments Hardware

68

This exercise will demonstrate how to set up National Instrument drivers
in VEE Pro.

Open your VEE program and clear your Work Area and maximize Main.

Using National Instruments Data Acquisition in VEE Pro

1 Go to Menu Bar => Help; search for "Using NI"; select "Using NI Data
Acquisition in VEE".

There are six different National Instruments driver libraries supported in VEE:
niDMM, niSCOPE, niDAQ, niDAQmx, niSWITCH, and niFGEN.

2 Load the National Instruments library if it is not there already.
3 Select Menu Bar => I/O => Instrument Manager.

4 5.Select NIDAQ Devices; Add Instrument; select NI-DMM; then
double-click to Select the Function Panel; see Figure 3-9.

Help is available by clicking on Function Help.
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—|  Toffrom newinstrument2(MOTLIVE) | 4|

MIDMM_reset(instrHandle)
= Diouhle-Click to Add Function =

Select a Function Panel

1 NFDMM
-1 nitilization/Utiliies

Error Message
Errar-Cuery
Revision Query
-+ Measurement Functions
+-[1 Voltage
1 Current
[ Resistance

-
771 ranfimnration Concdinne J

Press the 'Function Help' Button for Details.

0K | Cancel | FuncﬁnnHeIp|

Figure 3-9 Selection of the Function Panel for NIDMM

5 Open Function Help; read all material that applies to your planned NI
instrument program.

6 Return to "Using NI Data Acquisition in VEE"; read the sections titled
"SCXI Support" and "NI-DAQ Asynchronousity Issues".

7 Go to "NI-SCOPE Fetch/Read Functions" and read all material that
applies to your planned NI instrument program.
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Fetching/Reading Data to a scope

1 Prepare the AGniScope sub-program as shown in Figure 3-10.

_| TolFrom Scope | ‘|
AGnriStope_ConfigureAcquisiionfinstrHandle, NISCOPE_VAL_MORMAL) Amay_Data
AGniscope_ConfigureVertical(instrHandle, "0,1%, 4, 0, NISCOPE_VAL_DC, 1, VI_TRUE)
AGniScope_ConfigureTriggerEdge(instrHandle, 0, 1, NISCOPE_VAL_POSITIVE, NISCOPE_VAL_AC,C | Actual_Samples
AGnlStope |nmale.&cqmsmn(msltHand]e}

A , E X, % Initial X
AGmS:ape Fe1th[|ns1rHandIe 1,10, 1000, Array_ DaLa 1 Actual_Samples_1, itial FEEET Tncremer
< Double-Click to Add Function = K_Increment 7
|

=l - Farmula | 4|| = Chaoel B [

| (ncrrSamples) ‘ Result 2
1 Samples |
Yname 19
1
_<RealBd Array Size: 1000«‘
= Build Waveform =]
= 05
Time Span | 1m ‘ Waveform +——1 <
Tirme Span
Tracel .
2
25
4 [»]
0  02m 0dm 0&m 08m 1im
¥ name

Figure 3-10 A multi-fetch two-channel data acquition sub-program

2 Prepare the remainder of your program as guided by the NI Help topics
within VEE and NI materials.

3 Save your final program as EXER03.4.
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Summary

This chapter showed you how to select and configure an instrument driver
and simulated how to set up and measure temperature using a
thermocouple. It also demonstrated how to interact with equipment using
direct I/O and how to set up National Instrument drivers in VEE Pro.

The next chapter will show how to communicate with .NET.

This completes Chapter 3.
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This chapter uses four dotNET and dotNET control examples
to demonstrate the flexibility of a multitude of dotNET
applications and how to use them to enhance your VEE
applications.
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Overview

Exercise 4.1 Applying a dotNET Date-time Example

This exercise applies DateTimeConversion to demonstrate how dotNET can
be used to insert date/time into a VEE Pro 8 program.

Exercise 4.2 Selecting Alternate Ways of Choosing dotNET
Files

This example demonstrates how to use the OpenFileDialog class to display
and apply a Windows standard open file dialog box.

Exercise 4.3 Using dotNET Operations Builder for ListBox
Examples

The ListBox and CheckedListBox examples can be used to select specific
items from lists either by highlighting the item or by checking it.
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Exercise 4.4 Using dotNET for Examining the Content of a
Stack

The Stack example is used to demonstrate one of the built-in data
structures in .NET Framework. A stack is a last in, first out collection.
This example shows how to add (push) objects to the stack and remove
(pop) them.

The .NET (pronounced dot net) capabilities were developed by Microsoft.
Some of its capabilities are applicable to VEE Pro 8. They are
demonstrated by many more examples and are also available from both
Help => Open Example => dotNET and Help => Open Example =>
dotNETControls.

More learning information is given in
http://msdn.microsoft.com/vstudio/express/beginner/ then choose
Beginning Web Site Development 1 => Tier 1 and Tier 2 or whichever
apply to your personal capabilities and requirements.
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Exercise 4.1 - Applying a dotNET Date-time Example

76

This exercise applies DateTimeConversion to demonstrate how dotNET can
be used to insert date/time into a VEE Pro 8 program.

Open VEE Pro 8, clear your Work Area, and maximize Main.

Applying the dotNET DateTimeConversion program

1 Go to Help => Open Example => DotNET => DateTimeConversion.
Rearrange the objects as shown in Figure 4-1.

E READNE

DateTimeConversion

Assemblies: Mscorlb
Namespaces: System
Classes: System DateTime

Demonstrates how to convert between NET DateTime and VEE tme. It also shows an example of using the new
asClrType type conversion function. Note that with NETs DateTime class, it 15 easy to convert UTC time to local time.
The System namespace is imported to save some typing. Also, every objectin MET has at least one ToString method to
pretty-prnt the object information; this example shows how powerfil it can be.

-
= From NET to VEE + =
77 Cal] (HET DateTime's How Froperty and format 1t 1nto = LIOIENINg I
ff & text that VEE can read READ TEXT x DATE TIME
Result {4 ASting | | Double-Clickto Add Transaction = | 3
Datetime, how, Tostring(ddd ddsmm Ay hhommiss™);
1| | i
= -
= Aphatumeric =]
- Frorm VEE to NET |=] !
f/ Use asClrType to comvert VEE Cime To .NET's DateTime
Result -
set dt = asCIrType(now(), DateTime); _L..\ haturmenc 1=l
// VEE Now() TETUMNS Time 10 UTC, so we call the .NET
// DateTime's ToLocalTime method to display in local time.
dt. Tolocal Time (), Tostring(); dt f Wamanty Dsclaimer
| | _] | T exvompie i provided o5 7, ana Agient Rechnoicgies
Ll »

Figure 4-25 DateTimeConversion program

2 Remove the objects: README, Warranty Disclaimer, From VEE to .NET,

and its AlphaNumeric.
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It is easy to convert UTC time to local time. The System namespace is imported to
save typing.

3 Run this program. It should look like Figure 4-2 but with your current
date and time inserted.

= Fiom NET 1o VEE [

ff Call (NET DareTime's Mow Property and fOPmat 1T 1AC0 -l From String |‘| -

// a et That VEE can read READ TEXT % DATE TIME ﬂ_ﬂ-MH
Result /1 AString | |< Double-Click to Add Transaction » |y g o Thu 1242007 10:50:34

[Datetime, how. ToString("ddd dd/MMMAyyy hhimmiss"); | 1

4 I |

Figure 4-26 .NET to VEE portion of conversion program

4 Insert these three objects into whatever program you desire to include
VEE Pro date and time.

b5 Save Figure 4-2 as EXERO04.1; close your modified program.
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Exercise 4.2 - Selecting Alternate Ways of Choosing dotNET Files

This example demonstrates how to use the OpenFileDialog class to display
and apply a Windows standard open file dialog box.

Clear your Work Area and maximize Main.

Applying the OpenFileDialog class

1 Go to Help => Open Example => DotNET => SelectFiles. See Figure 4-3.
This figure offers the Select Files program included in one object.

= Open Flie Dislog m = READWE ]
j/ Create the OpenFilDialog object M
etfieDialog = Crestel nstance(" System Windows F orms”, " Sy stemWindows Forms. O penFileDislog” );
Demonstrates how to uge one of built-m
jf Setup the intial drectory comrmon dialogs m the NET Framework
lleDislog IntialDirectony = "', fleDialog | 1y this example, we used the OpenFileDialog
i 1 - class to display a Windows standard open
i Allow muti-salection of files : - e
) file dialog box, but we can just easily use
[fileD Multiselect = asVariantBool(1); = L
1EDIa08 Mulfesiedt = asvarant ool thers ke SaveFilDialog, PrntDialog,
I Setup a file fiter you want it COiWDi‘b& FOD‘LDBng, Ct‘;_- YW can still
UegenF eDiakg Filler = “TXT (O 1ur: use VEE's File Name Selection dialog box,
but you can get more flexbility with NET s
Jl Show the dislog OpenFileDialogBox, e.g., you can tum on
lleDialog ShowDiakg(, fileList |i— mulb-selection of fles easly.
jl et the Nlename stlected i the disog Assemblies: System Windows Form
llelist= fileDialog Filehames; Namespaces: System Windows Form.
| | | Classes:
= System. Windows. Forms, OpenFieDidlog,
System Windows Forms DialogResult
= Logging Alghaumeri; [ <]

Figure 4-27 DotNET => SelectFiles in one object
2 Go to Menu Bar => Device => Function & Object Browser and select the

Type, Assembly, Namespace, Type and Members shown in Figure 4-4.
Click on Create Instance. The "openfiledialog" shown below is the result.
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This program could be developed as a single object (above) or by using the Function &
Object Browser and selecting the appropriate categories.

Type: Assembly. Members:
Operators o) &
Built-in Functions S AddExtension
MATLAB Funclions ' CheckFileExists
Local User Functions X i CheckPathExists
Importad User Funclions AEIHE S Container
Remote User Functions Systemn Resources - i DefauliEx
Cormpiled Funclions ms | | |e® Dereferencelinks
ActiveX Obijects Systern Windows Farmns Companenthod i FileMame
System Windows Forms Design =| | FileNames ||
VEE Objects Tyve: & Filber
Instruments : £ Filterindex
2 NumericUpDownAcceleration 4] |8 InitiaiDirectory
% NumericlpDownAs celerationCollscti 5 Multiselect
@ OpacityComwerer EF ReadOnyChecked
4] e RestoreDireclory
4® Orientation e ShowHelp
%2 OSFeature ' ShowReadOnly
‘:2 OwnerDrawF roperyBag ~| | Site =
CONSTRUCTOR jialog=C e Systern Windows.Forms®, "System. Windows Forms, OpenFileDialog™ )
Createnstanee | (oo 2170yl | Copyto Cipboara | NET Op Buiger | close | Hep |

= gEnllsdldn!:cmhhshmMMMMFm;f,'gﬂvanmeummm{)g |'.'

niiledialog = Crealeinstance( Sy stem Windows Forms®, "SystermWindows:F orms OpenFileDialog” ), l
|om og Sy I s, "By ster penileDialog ) T
4 | 2 |

Figure 4-28 Generating the "openfielddialog" object with the Function & Object Browser

3 Devise the program shown in Figure 4-5 in the same Main area of
Figure 4-4; it will perform the same as Figure 4-3; run this program.
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apenfliedialog = Createlnstance( System Windows. Forme", “SystemWindows F orms. OpenFileDisog” );

| | |

4 openFileDialog | Iumnflisl:llalcq.lrlﬁamrmm = vale,
[en L vae | [4] | 1|

4 openFileDialog | InmnfliaDlaluu.H uttiselect = value,

firue vaie | [4] | 10|

openfileDialog ShowDialog( );

‘—umFliDHug a ﬂ Result

openFiDlalog | [ ¥ FEIATES 4| Resut 4& CAProgram Files\AgilentVEE Pro 8 fexamples\DoNETDateTimeCormversion vee

Figure 4-29 SelectFiles program with separate objects after running

L

4 Save this program as EXER04.2.
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Exercise 4.3 - Using dotNET Operations Builder for ListBox

Examples

The ListBox and CheckedListBox examples can be used to select specific
items from lists either by highlighting the item or by checking it.

1 Clear your Work Area and maximize Main.

2 Select Menu Bar => Help => Open Example => DotNETControls =>
ListBox. See Figure 4-6 and arrange objects as shown.

ListEox

Select one or more items below

el

Summary:
This example demonstrates the use of coupleWindows
Forms controls, ListBox and Label.

We set the Font and Sorted properties of the contrel via
the "Control Properies® context menu. We added a few
items to the control at run time. We also enabled multiple
selection of teme.  We created an event handler for the
ListBox to handle the SelectionedValeChanged event.
In the event handler, we updated the text of the label

ding to what's been selected.

= Turm on multiple ululnn:\mam,m, arrow key

= Double-Click to Add Operation =

ListBox SelectonMode = System Windows Forms. SelectionMode MuExtendad

Add an fem

return = ListBox Iterns Add(itern)

J _-Q 1 item | | pioybie-Click tn Add Operation »
For Each Elernent In

7| | —

refum

Concept Miustrated:

Design time property change
Fun time property change
Event Handling

Using NET Operation Builder

Where:
Dewice -> Windows Forms Controls

Control Detals:

Asgembly: System Windows. Forms
Namespace: System Windows. Forms
Type: ListBox, Label

Figure 4-30 ListBox before running

3 Save it as EXER04.3; run this program; select two or three colors by

holding down Shift; see Figure 4-7.
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| blue orange

yellow

= Double-Click to Add Operation =

ListBox SelectionMode = System Windows Forms. SelectionMode. MultiExtended

return = ListBox Items Add(itern)
< Double-Click to Add Operation >

refum

= ReaMe [
Suamary:

This example demonstrates the use of coupleWindows
Foms controls, ListBox and Label

We set the Font and Sorted properties of the control wia
the "Control Properties” context menn. We added a few
items to the control at run trme. We also enabled multiple
selection of tems, We created an event handler for the
ListBox to handle the SelectionedVaheChanged event.
In the event handler, we updated the text of the label
according to what's been selected.

Concept Mustrated:

Where:
Dewice -> Windows Forms Controls

Control Details:

Assembly: System Windows. Forms
Namespace: System Windows Forms
Type: ListBox, Label

Figure 4-31 ListBox while running

4 Increase the Text Array via its Property box to six and add two more

colors to the Text Array box. See Figure 4-8.

NOTE The two added colors were automatically alphabetized as noted in the ListBox.

82
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orange red

ListBox

~ Turn on muliple selection with Shifctr, amrow key. -

|ListBox Setecti Systam Forms.

< Double-Click1o Add Operation »

- e
%%| ™

Add an Hem

return = ListBoxitems Add{flam)
< Double-Click io Add Operation >

Swmmary:
Thas example demonstrates the use of coupleWmndows
Forms controls, ListBox and Label

We set the Font and Sorted properties of the control via
the "Control Properties” context menu. We added a few
items to the control at run time. We also enabled multiple
selection of items.  We created an event handler for the
ListBox to handle the SelectionedValueChanged event.
In the event handler, we updated the text of the label
accordmg to what's been selected,

Concept Nustrated:

Design time property change
Run time property change
Event Handling

Using NET Cperation Builder

Where:
Dewice -> Windows Forms Controls

Control Details:

Assembly: System Windows Forms
Mamespace: System Wndows Forms
Type: ListBox, Label

Figure 4-32 Expanded ListBox with two of six colors selected

5 Save this figure as EXER04.3a and close this program.

Select Menu Bar => Help => Open Example => DotNETControls =>
CheckedListBox. See Figure 4-9; add two colors and arrange objects as

shown.

» The two colors are not alphabetized in the CheckedListBox below.

* Only one color at a time is displayed.

The "Set CheckOnClick..." and "Add Item to CheckedListBox" objects were
constructed using the dotNET Op Builder in the Function & Object Browser. For
additional information on the dotNET Operation Builder, click on the Help button. It
will take you to the Select a Type menu where you then can select whichever VEE
on-line Help is of interest to you.
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o ;

brown =l ResowE 4|
Swmmary:
Thas example demonstrates the

o use of coupleWindows Forms
1 controls, CheckedListBox and
Label

CheckedListBox is very smilar
to ListBox except it has check
boxes next to each tem and it
does not allow multiple
selections. See ListBox vee in
the same directory for more
details.

CheckedListBox CheckOnClick = as\VariantBool(True)
(CheckedListBox ThreeDCheckBoxes = asVarantBool(True)
< Double-Click to Add Operation =

Concept nstrated:
Du&gz: fime property change
Bun time property change
Ewent Handling
A = T Usng NET Operation Bullder
retum = CheckedListBox ems Add(item, System Windows.Forms.CheckState.Checked)
= Double-Click to Add Operation »

1 Where:
‘| | Dewice -> Windows Forms
Controls

000: blue = Assembly,

001: red System Windows Forms

002: orange Namespace:

003: yellow

004 gray Sy:wm.Wmdowsl.}'olms

005: brown = Type: CheckedListBox, Label

Figure 4-33 CheckedListBox after being expanded and while running

7 Save this program as EXERO04.3b.

NOTE To build your own Add an Item object, select Menu Bar => Device => Windows

Forms Controls => ListBox => right-click on ListBox, generate .NET Operation
Builder; double-click to Add an Operation; select Accessibility object; go to ltems;
select Add; click OK twice - the item Add is then added as
"System.Windows.Forms.ListBox". For additional Help, right-click on the object
and select Help.
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Exercise 4.4 - Using dotNET for Examining the Content of a Stack

The Stack example can be used to demonstrate one of the built-in data
structures in .NET Framework. A stack is a last in, first out collection

which is in contrast to a queue. A queue is a first in, first out collection.
This example shows how to add (push) objects to the stack and remove

(pop) them. Stacks may be coupled to other programs such as a Payroll
data base.

Clear your Work Area and maximize Main.

Displaying and modifying a stack via dotNET

1 Select Menu Bar => Help => Open Example => DotNET => Stack. See

Figure 4-10.
i Warranfy Disclaimer
Tk @O b IOV O 7, G AQRENT TeChiiCgeeT
README makes N waranty of any kKind with rgard to this example,

Declare mck[

Set stack= crnauhslanurmc;ﬂlh'lmmcallaeﬂmsmu‘ i

004: in
00g: first
006: out
007: collection — N Em““,lmhmm;l
—| For Count] < '
s +—
stackCountf———1 & 2 —| Logging AlphaNumeric ||«
For Count

stackPop(f—

Figure 4-34 DotNET example :"Stack"
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2 Open all icons, arrange the objects, and change the Text object
information as shown in Figure 4-11.

Mame: stack Library.
Scope: | Global v| Class:
Type: [ owear =] vt
swTpe: [ Ay = £l

Set tack = Createingtancel macorli’, " System Collections. Stack” X,
Result
1 | |
Eeme ctack Push(tems(inde)),
Resutt|
index | 1] | I
| Lagaing Aphanumeic | <)

ch.Count, |
- B Rnsm'—< 8
tack Pop(); Ramrl| |

‘ N

Figure 4-35 Modified Stack Example before running

3 Save this program as EXER04.4.

4 Run this program; it should look like Figure 4-12; note that the stack
output is the reverse of the Text icon.
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Narrie: slack Library:
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Figure 4-36 Modified Stack Example after running

5 Modify the For Count from 8 to 7; change the array size from 8 to 7 via

its Properties window.

6 Change the Title of the Logging AlphaNumeric to Names of Employees.

7 Change the content of the Text object; our choices are shown in Figure

4-13; save this as EXER04.4a.
8 Run this program.
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Name: | stack Library:
Scope: Global | Class:
Type: Object >

Events:
swmpe: [ A =] _ Eot |

[Set stack = Createlnstancel macorlit’, * Sy stern Collections Stack” ),
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Result
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Figure 4-37 Names and size of Text object modified

9 Close this program.
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Summary

This chapter uses four dotNET and dotNET control examples to
demonstrate the flexibility of a multitude of dotNET applications.
Additional examples can be found in three locations:

1 Open VEE Pro Help, click on Guide to Agilent VEE Example Programs
under Contents tab; select .NET examples. These examples demonstrate
.NET's power and flexibility and are rated by difficulty.

2 Select Menu Bar => Help => Open Example => DotNET.
3 Select Menu Bar => Help => Open Example => DotNET Controls.

The next chapter will examine techniques for building and unbuilding
records with the Get Field and Set Field objects.

This completes Chapter 4.
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