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Note

About This Manual

This manual is aquick start introduction to graphical programming with
HP VEE. No previous knowledge of HP VEE, or of graphical programming,
is necessary. However, you should be familiar with your computer and its
operating system.

Using this manual assumes you have installed HP VEE. If you have not
donethis, follow the instructions in the documentation that came with your
installation media

This manual has two chapters and an abbreviated glossary.

Chapter 1, “Quick Start” takes you through hands-on exercises that show
you how to work with HP VEE and create HP VEE programs. To learn how
to use HP VEE, follow along, doing the exercises on your computer. Stop for
a break at any time.

Chapter 2, “Some HP VEE Programming Techniques” illustrates selected
HP VEE programming techniques such as mathematically processing data
and performing instrument 1/O.

The Glossary describes major terms used in this manual. It does not contain
all terms related to HP VEE.




Conventions Used in This M anual

This manual uses the following typographical conventions:

Getting Sarted

Dialog Box

File

di r filename

File O QOpen

Sm | Med | Lrg

PressEnter

PresCtrl + O

[talicized text is used for book titles and for
emphasis.

Bold text is used for the first instance of aword
that is defined in the glossary.

Computer font represents text that you will see
on the screen, including menu names, features,
buttons, or text that you have to enter.

In this context, the text in computer font
represents an argument that you type exactly as
shown, and the italicized text represents an
argument that you must replace with an actual
value.

The “00 " is used in a shorthand notation to show
the location of HP VEE features in the menu. For
example, File O Open” means to select the

Fi | e menu and then sele@pen.

Choices in computer font, separated with bars
(1), indicate that you should choose one of the
options.

In this context, bold represents a key to press on
the keyboard.

Represents a combination of keys on the
keyboard that you should press at the same time.
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Quick Sart

HP VEE is Hewlett-Packard¥isual Engineering Environment, a graphical
programming language for creating test systems and solving engineering
problems.

HP VEE has two parts; namely, a development environment that lets you use
all HP VEE features and a run-time environment that lets you run HP VEE
programs that were created via the development environment. Both
environments ship on the media you received for installing HP VEE.

During installation, an initial screen might have given you a choice; namely,
to install the run-time environment or install the development environment.
To work through this manual, you must have installed the development
environment. If you did not do this, repeat the installation to install the
development environment. Dot also install the run-time environment (it is
automatically included with the development environment).

How to install the run-time environment (which you need not do until you
run HP VEE programs on PCs that do not have HP VEE) is discussed in the
HP VEE online help. To get the information, seldget p and then select
Contents and | ndex. Then, double-click ohnst al I i ng and

Di stributing HP VEE RunTi ne. If desired, you can print the

information.

This chapter takes you through some simple exercises to help you become
familiar with using the HP VEE graphical programming language. Also,
you'll learn some key HP VEE concepts and create some simple HP VEE
programs.
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I nteracting with HP VEE

This section explains how to use the HP VEE graphical programming
language; for example, it explains how to manipulate objects, create
programs, save files, and print screens. A good procedure isto work through
the book, doing the exercises on your computer.

The Mouse and the Menus

You're probably familiar with your computer’s mouse- and menu-driven
interface; the pull-down menus, toolbars, and dialog boxes that you control
with the mouse and keyboard. HP VEE uses your computer’s interface. If
you need help in this regard, the documentation that came with your
computer and its operating system includes information about topics such as:

B Choosing commands on the menu bar.
Selecting and dismissing menu items.
Using toolbars.

Understanding title bars and status bars.
Clicking on icons and buttons.

Working with dialog boxes.

Working with various types of windows.
Using online help.

To get help on these topics, refer to the documents and online help for your
system.

Supported Systems

HP VEE is supported on the following systems:

B Windows 95 on a PC.

B Windows NT Version 4.0 on a PC.

B HP-UX Workstation (Versions 9.x, 10.01, and 10.2 on Series 700).
HP VEE does not run on Version 10.0 or 11.x.

Chapter 1 3
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Mouse Techniques

At times, you get instructions about using the mouse to operate menus,
icons, buttons, and objects. Here are the common techniques:

B When we say to “click on” an item, you should place the mouse pointer
on the desired item and quickly press and releadeftiraouse button.

B When we say to “double-click”, you should place the mouse pointer on
the desired item and click the left mouse button twice, in rapid
succession.

B When we say to “drag”, place the mouse pointer on a desiredhitéan,
the left mouse button down, and move the item to the appropriate
location. Then, release the button.

The right mouse button is used less frequently, and only for special
purposes. If you are to click the right mouse button, we’ll say so. If your
mouse has a middle button, you will not use it for HP VEE.

SartingHP VEE

Windows950r  Click the St ar t button, then point to
WindowsNT Prograns [ HP VEE 5. 0, and click on HP VEE.

HP-UX From a shell prompt in an HP VUE or X11 window, type:
veet est Return.
(The PATH variable must include/ usr / bi n.)

4 Chapter 1
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TheHP VEE Window

The following figure shows the HP VEE window. Your window might vary
dightly.

B HP VEE (sl 3

File Edit “iew Debug Flow Device |/0 Data Digplay “Window Help

NEEH& w»iusmaSlafiEd|snE s bEal s wEe

Uniitied B Main [_[o]=]
LB Main

Ready STD | [ FROE | Wam [WWEE] S
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For the previous figure, the following items describe the parts of the
HP V EE window.

Title bar

Menu bar

Toolbar

Work space

Work area

Program
Explorer

Main window

The top linein the window contains the HP VEE icon, the
window name, and the minimize, maximize, and close buttons.
Move the window by dragging thetitle bar. Click on the

HP VEE icon to get the window’s menu.

The second line contains menu items, each of which provides
HP VEE commands or objects.

The third line contains icons that provide direct access to
commonly used menu commands.

A region in the HP VEE window that contains edit windows
such asvai n, User hj ect , orUser Functi on.

A region in a programming (edit) window suchMs n,
User g bect, orUser Funct i on in which you place objects
and wire them together.

A region on the left side of the HP VEE window showing the
structure of your HP VEE program. The upper corner shows the
current program’s name, suchragor og. vee; or it displays
Untitl ed. The Program Explorer lets you move among your
programming windows. To resize the Program Explorer, move
the normal pointer on the right boundary until it changes to a
vertical splitter. Then click, and move the splitter to resize the
Program Explorer.

A window in the work space that contains a work area in which
you develop and edit HP VEE programs. There can be other
programming/editing windows; for exampldser Obj ect .

Satus bar The bottom line displays messages about HP VEE's status,
including four status indicators in the right corner. The
indicators (from right to left) show:

B The compatibility mode.
B The state of the profiler.
B Mod appears when the program has been modified.
B Web server is enabled.
6 Chapter 1
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Quitting HP VEE

The following items offer suggestions for quitting HP VEE and continuing
to work through this document.

B Provided aprogram is not running, you can quit HP VEE at any timevia
the usual windows operations (for example, clicking on the X button at
the right end of the title bar).

B Before you quit, you may want to save the contents of the windowsin
your work space. (The “Save Your Program” section, later in this
chapter, explains how.)

B While doing the exercises in this chapter, you can save your file and quit
whenever you want to take a break.

B You can restart HP VEE later, open your file, and continue where you
left off. (The “Open a File” section, later in this chapter, explains how.)

Working with Objects

An HP VEE program consists of connected objects:

B You selecbbjects from HP VEE’s menus; for example, ow, Dat a, and
Di spl ay.

B You connect the objects via lines that attach to the objects’ pins (more on
pins later).

B A group of objects and how they are connected makes up a program.

Let's begin by learning how to use objects to create a program.

Chapter 1 7



To Add Objects to
the Work Area
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Pull down an appropriate menu, click on the desired object, drag the object
to an appropriate location in the work area, and click (the outline will
disappear and the object will appear).

For example, to select the Funct i on Gener at or object, click on Devi ce

in the menu bar. Then, click on Vi rt ual

Sour ce intheDevi ce menu. An

additional menu of virtual source objects appears, as shown in the following

figure.

i) HP VEE

File Edit “iew Debug Flow

=== S A

| Untitled

LB Main

10 Data Digplay ‘'window Help

I[=] B3

Eormula pe = A =

Rl

Function & Object Browser  Chrl+l
Uzellbject

UserFunction
LCall

Impart Libramy
Drelete Library

Sequencer

BReqgieszion

Counter
Accurnulator
Timer

Shift Register
Drebdultiplexer
Comparatar

Active Automation References...

Active Control References..

Lotives antols 3

(O] x|

STD || FREE [MEms | WES]S 2

To add the Funct i on Gener at or to thework areaclick on it. An outline
of the object appears in the work area. Move the outline to where you want
the Functi on Gener at or and click the mouse button. The next figure

shows this.
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fal HP VEE M= B3
File Edit “ew Debug Flow Device |/0 Data Digplay ‘window Help
NEEHE »1 3PS LB d (s EFAs 0 eels B
Unitied
L@ wain
= Furiction Generator =]

Function lm

Fragquency 200

Amplitwge [ 1

Deofset | 0 | Func)

Phase MIT

Time Span 20m

Murm Paints 56
Reaty [ET0. [FrRoF WMo [WEs| ,

Note

Having placed an object in the work area, you can move it by dragging its
title bar, just as you move a window.

Hereafter, a shorthand notation is used to explain how to select an object.
For example, selecting the Functi on Gener at or object is expressed as:

Devi ce O Virtual

Sour ce [0 Function Gener at or

Chapter 1
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Views
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Every HP VEE object has at least two views — anopen view and aricon
view. The two views of th€uncti on Gener at or object are shown below:

Object
Menu Minimize
Button Title Area Button

I |

—| " Function Generatar =i

Input Fungion | Cosine =]

Terminal Freguency 200

Area — ) —
Amplitude |1—
Deofiset | i Func |
Phase m IT
Tirne Span 20m 111

MNum Points 256 AYAYA
Function Generator

Output
Terminal
Area

=

Open View Icon

By default, thecunct i on Gener at or object appears in its open view. You
will see, later, that some objects appear initially in their icon views.

You can always change the view. Click once on the object’'s open view
minimize button to get the icon view, and double click on the object’s icon
view to get the open view. Using the icon view helps you save space in the
work area. In the open view, all parts of thencti on Gener at or object

are visible, and you can edit them.

B The object menu button, title area, and minimize button appear at the top
of the object.

B The input terminal and output terminal areas appear on the left and right
sides.

B The parameters associated witha@cti on Gener at or object
appear in the middle.

As you will see, not all objects have the same structure or parts, but you can
edit objects in their open views and save space in their icon views.

10 Chapter 1
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To Select an Object Each HP VEE object has an object menu that lets you perform actions on

Menu the object; for example, C one, Si ze, Cut , Move, and M ni ni ze. Most
objects have similar attributes, but there are differences, depending on the
functionality of the object. You can get online help for the specific object
from the object menu.

To select the popup object menu, click once on the object menu button. The
object menu appears, as shown below. (Don’t double-click on the object
menu button — that’s a shortcut for deleting the object.)

Object Menu
Button —— = Function Generator | ..|
Fiestare lm
Move
i Si 200
Object Menu il

™ Minimize |1—
Clane I 0 Func

Heplace
Help

Properties
Deszcription

Add Terminal
[Welete Termital | »

LCut

Now you can click on one of the object menu choices to perform the action
you desire. Or, to dismiss the object, click on an emptyautsade the
menu.

Note As a shortcut, you can also select the object menu by placing the mouse
pointer anywhere on the object body and clickingrtgkt mouse button.
This works for the open and icon views.

To Move an Object  To move theFuncti on Gener at or object, click onvbve in the object
menu, then click and hold the left mouse button. An outline of the object
appears. Move the outline to the new location while continuing to hold the
mouse button down, as shown in the following figure.
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Bl HP VEE [ B3
File Edit ‘“iew Debug Flow Device |/0 Data Display “Window Help

DEEHES »I iRFS 0B M FA LBBR TR B

LB Main

=] Furction Generatar =

Function Im
Fregquency | 200

Amplitude |1—
Deofiset | 0 | Func |
Phase [Dea =l [ 0 |

Time Span 20m

Murm Paints 86

Ready 4 448,251 r ["sTD" [FRER| [MoD [WEB]

Note

Release the mouse button — the object jumps to the new location.

As a shortcut, you can also move an object as follows:

Click on the title area of the open view of an object and drag the object to a
new location.

Except for buttons, entry fields, pins, terminals, or the bottom right corner
(which resizes the object), click on any part of an open view object and drag
the object to a new location.

Click on any part of an icon view objestcept the bottom right corner
(which resizes it) and drag the icon to a new location.

12 Chapter 1
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To Clone (Duplicate)
an Object

To Delete an Object

Quick Start
Interacting with HP VEE

“Object Location Information”, located on the status bar, at the bottom of the
work space, gives the X and Y position, in pixels, of the upper-left corner of
the outline relative to the upper-left corner of the work space. Use this
information when you need to place an object in an exact position.

To clonetheFuncti on Gener at or object, get into the object menu and
click ond one. An outline of the object appears. Move the outline to the
desired location.

WP VEE M= 3
File Edit “iew Debug Flow Device /0 Data Digplay ‘Window Help
CEEHE » a3 FHO0RAKE A A R R ED
B main
= Function Generator =]
Function Im
Frequency | 200
Amplitude [ 1
Deofset [ 0 | Func|
Phase Im IT
Time Span 20m
Murn Points 256 = Function Generator =]
Function Im
Fregquency IT
Ampiituge [ 1
Deofiset | 0 Func |
FPhase Imlﬂ—
Time Span 20m
Mum Paints 256
rm— [0 [FR0r [Wop [0EE] |,

Now click the mouse button and the cloned object appears, while the
original object remains.

To delete an object from the work area, get into the object menu for the
object you want to delete and click Gat . For example, get into the object
menu for theéFunct i on Gener at or on the right and click o@ut . The
object disappears from the work area, but it is saved inuhbuffer.
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To paste a deleted (cut) object back into the work area, click the Past e
button on the toolbar, or use Edi t [0 Past e. The object’s outline appears.
Move the outline to the desired location and click the mouse button.

As a shortcut, you can also delete an objealduple-clicking on its object
menu button. Be careful, this is easy to do by accident. If you do delete an
object by accident, use tiRast e toolbar button (oEdi t [1 Past e) to
recover the object and all connections to it.

To Change the Size To change the size of an object, get into the object menu and cl&kzen

of an Object

The mouse pointer becomes a “bottom-right-corner” bracket. Move this
bracket to define the size that you want, as shown below:

fal HP VEE M= B3
File Edit “ew Debug Flow Device |/0 Data Digplay ‘window Help
RS s 3 F S| BRRO e F A 2B RS
Unitied
L@ wain
=] Function Generatar =

Function Im

Frequency IT

Amplitude |1—

Deofset [ 0| Func|

Phase Im IT

Time Span 20m

Mum Points 256
1 ohjects selected I 213256 |[ s10 [FROE [MoD [WEE]|
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Then, click the mouse button again, and the object is resized.

Try resizing the object afew times on your own. You can enlarge the object
or reduce it as much as you want.

Asashortcut, you can also resize an object (either the open view or icon) by
dragging on its bottom right corner.

To Change the Title  To change the title, get into the object menu and click on Properti es. A

of an Object

dialog box appears in which you can edit the object’s title.

B HP VEE 5]

File Edit “iew Debug Flow Device /0 Data Display “Window Help

NBEHE » I s 3FS NBARADO M T A LR SRS

Unlitied B Main = (O] x]
LB main

= Function Generatar =

Function Generator Properties

General |Co|0rs | Fonts I lcon I

Title: Function Generaton Ohject index: M.5

¥ Show Terminals

Error Checking——
¥ Errar On Aliasing

Open View -~ Debug !
’7|7 Show Title Bar ’7|_ Breakpoint Enabled

oK | Cancell Helpl

1 objects selected

STD [ FREOR | MODT [YVEE] "~

Just start typing to enter the new title. The old title is replaced automatically.
When you click ortx, the new title appears in the title area. If you minimize
the object, the new title appears in the icon.

You can save time by using standard keyboard and mouse editing
techniques. For example, if you click at the extreme left edge of the edit
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To Clear the Work
Area

To Manage the Work
Space

Quick Start
Interacting with HP VEE

area, the cursor will appear there. You can then add new text without
deleting the existing title.

Asashortcut, you can change the title of an object by double-clicking on the
title in the current object’s open view. Theoperti es dialog box appears.
Type in the new title and preEster.

For more information, seleekl p 0 Contents and | ndex from the
HP VEE menu bar. Then, browsew Do | ...,Tell M About..., or
Ref er ence.

You have some options for clearing the work area.

B UseEdit 0 Sel ect Al and then click on theut button on the
toolbar. This deletes (or cuts to the cut buffer) all objects in the active
window and you can begin programming anew in that window. Later, if
you want a new work area, HP VEE will ask if you want to save changes.

B Click theNew button on the toolbar, or usel e 0 New. HP VEE asks if
you want to save changes.

B You can clear individual objects by clicking on an object to make it
current and then clicking on tl@gat button on the toolbar. This lets you
clear any of several objects.

You might want to practice clearing the work area, using the above methods.
When HP VEE asks about saving changes, clicko(unless you want to
save them, of course).

So far, most discussion focused on the work area in the Main window. In a
larger context, HP VEE contains a work space that contains your windows.
You can manage these windows.

Each window has an icon (which provides menu commands), a title, and
three buttons; minimize, maximize, and close. Maximizing a window makes
it occupy the entire HP VEE work space. Minimizing a window makes its
icon appear along the bottom of the HP VEE work space. Closing a window
removes it from the work space, but you can retrieve it by clicking on its
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entity in the Program Explorer. (By the way, the Program Explorer appears
in the HP VEE window when it is checked in the Vi ewmenu. If you remove
the check, and click the Save buttoninFi | e O Default Preferences,
the Program Explorer will not appear the next time you start HP VEE. The
default isfor it to appear.)

The following figure illustrates a situation for having windows in the work
space.

EaHP VEE BE
File Edit “iew Debug Flow Device |/0 Data Display Window Help

NSEHE »I spdFLl xR A TA RS EES

onites
Main
LB Userobject
23 Local User Functions B UserObject

WY UserFunction

Userabjectl

m|UserFuncti. ==

Ready STD | [ FROE | MODT [YWEEN ~
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To Select the Edit
Menu
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There are several contexts for edit menus.

B HP VEE provides ageneric edit menu in the menu bar. Those commands
arethe samefor all of HP VEE.

B The HP VEE toolbar contains often-used editing commands; for
example, Cut , Copy, and Past e.

B Each object has a menu for editing (the object’s object menu). This menu
can vary among objects.

You can select the comm@di t menu in either of two ways. If you select
Edi t from the menu bar, thedi t menu appears, as shown next.

i HP VEE e 3
E“EEiEW Debug Flow Device [/0 Data Digplay Window Help

a - e O e S =R =l
| Lagl iiks

Easie [efil

L

Delete Line Shift+Crl+LB
Clean Up Lines

Find... Ctrl+F
Find Eesults [l H

Sl T Barel
Align 3

Ereate selibest..
Ereate WseFunetion.. .
Edit WserFumstion. .

STD | [ FROE | MODT [YWEEN ~

Selects all objects in the active window

Or, you can select the commBdi t menu by clicking theight mouse
button in anyblank area of the work space. In either case, click the left
mouse button anywhere outside the menu to dismiss it.
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Note Edi t menu selections such as Cut , Copy, d one, remain inactive (“grayed
out”) until at least one object has been selected. You'll see how this works in
the next section. (The selectigdi t User Funct i on... is also inactive
unless UserFunctions are present.)

ToCutand Paste ~ TheEdi t menu lets you cut and paste objects. For example, Boidhal a
Objects object to the work area by selectibgvi ce 00 For nul a. Place the object
in a convenient place as shown next.

E HP VEE =1 3
File Edit “iew Debug Flow Dewvice |/0 Data Digplay Window Help

NSEHE » i1 s 3FL 02RO |84 FA & B

Untitled B Main [ O] =]
L@ wain

— Formula F

A |2*A+3 Result

1 ohjects selected

STD | [ FREE | MODT [YVEE] "~

The shadow around the object indicates thaFtherul a object isselected.
You can remove a selected object by seledtitig [1 Cut, or by clicking
on theCut button on the toolbar. (Thaut command becomes active when
you select the object. It is inactive until at least one object is selected.)

Now paste the object back into the Main window. Hdiet [1 Past e or
click thePast e button on the toolbar. Move the outline to the desired
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location and click the mouse to paste the For mul a object. When an object is
in the cut buffer, you can paste it as many times as you want.

Whenever you cut an object (either from the Edi t menu, the object menu, or
the toolbar), the object is removed from the work space, but it is saved inthe
cut buffer. However, only the most recently cut object is saved in this buffer.

The Copy command copies the selected object into the cut buffer. Then, you
can Past e the object in desired locations. The Cl one command clones the
selected object directly, and you can then drag the object to a desired
location.

To try thisfor Copy, click on the For nul a object to select it. Then, use

Edi t O Copy (or click on the Copy button). Now, click on the Past e
button on thetoolbar (or useEdi t 0 Past e). Move the object outline to the
desired location and click. You can repeat the Past e operation as desired.
The copy-paste operations desel ect the copied and pasted objects (no
shadowed objects).

To try thisfor d one, click on the For mul a object to select it. Then, click
on the object with the right mouse button to obtain the object menu. Select
C one, move the object outline to the desired location, and click. The clone
operation leaves the original object selected (shadowed). Thisis shown
below.
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Bl HP VEE [ B3
File Edit ‘“iew Debug Flow Device |/0 Data Display “Window Help
DEES » 1 B BFES N0 #4FA FBR BR(HY
Untitied
LB Main
Original
= Farmula -
A |2*A+3 Result
Pasted
= Formula =
A TA3 | Result
Cloned :
=] Formula =
A |23 Result
1 objects selected STD | FROE | MOD | YYEE 4

The easiest way to select an object isto click on it, but this selects only one
object. When you select a another object, the previous one is deselected (its
shadow disappears).

To select all objects, use Edit [0 Sel ect Al | . All objects become
shadowed. Clicking the left mouse button in an empty part of the work area
deselects al selected objects.

You can select certain objects by pressing and holding Ctrl, and then
clicking on each object you want to select. (Ctrl+left mouse button.) The

sel ected objects become shadowed. The following figure shows selected and
deselected objects.
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Fal HP VEE [ B
File Edit ‘fiew Debug Flow Device [/0 Data Display ‘window Help

DEEHE »1 s 358 M@ M4 FA R WD

Unfitied B tain - (O] =]
LB Main
Farmula -

A |23 Result

— | Integer] - |

—

—| AlphaMNumeric | « I

2 ohjects selected STD || FROE (MOD | VEE 4

There are two methods for copying several, selected objects.

B Copy the selected objects by placing the cursor on an object. Press and
hold Ctrl while using the left mouse button to drag the multiple objects
(outlines) to a desired location.

B Or,useEdit O Copy tocopy the selected objectsto the cut buffer. Click
on Past e (inthe Edi t menu or on the toolbar), move the objects
(outlines) to adesired location, and click the left mouse button.

The following figure shows this.
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%al HP VEE —
File Edit “iew Debug Flow Device |/0 Data Display “Window Help
A= = N T = - B R S P S
Uriitied
LB main
Selected Objects Selected Objects
e —|Real «|
| —|Real |
ID —|Integer - | |U
0
Paste Copy
Ctri-Mouse Copy —|Real 4|
— Integer| - | [ —|Real «|
0 — Integer| - | :
0
Ready STD | FROE [MOD [WEB] -

Note

To Move the Work
Area

Try experimenting with these commands on your own.

In HP VEE for Windows, abjects that you cut or copy, are also placed on the
Clipboard. You can paste them into other Windows applications that support
the Windows Clipboard.

Besides moving objects, you can move the entire work area.

B Oneway isto click on an empty areaand drag the work areain any
desired direction.

B |f your program size (collection of objects) exceeds the size of thevisible
work area, the window will have one or more scroll bars (vertical and/or
horizontal). To “move” the work area, use the scroll bar (or bars).
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Using the first method, click on an empty area, drag the work area so that

objects are outside both the vertical and horizontal boundaries, and click.

Note the scroll bars. (If you click near a terminal, a line or “wire” may
appear. If this happens, move the pointer to an open area and double-click.)
The next figure shows this.

Fal HP VEE [ B3
File Edit “iew Debug Flow Device |/0 Data Digplay ‘window Help
DEHE »uERFE IR ® @M E A e ok ES
Uniitied
L@ wain
—|Integer - | —|Real 4|
I—U —
IU —|Integer - | IE
I—D =
—|Real «|
—_ Integeﬂ a | IU— =
1] | 1|
Ready STD | PROE |MOD [ WEB] -

In the previous example, when you released the mouse button, the scroll bars
and scroll arrows shown in the figure appeared. As a reminder, you use the
usual windows methods to reposition the visible work area.

To Change Default  To change the default settings in your HP VEE environment, click the
Preferences Def aul t Pref er ences button on the toolbar, or usél e 00 Def aul t
Pref erences. TheDef aul t Pref er ences dialog box appears.
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Default Preferences

General | Colors | Fonts | Mumber | Printing | Web Servar |

~ Environment Compatibility Mode
¥ Auto Line Routing <% Standard
[™ Delete Yariahles at PreRun < YEE 4

[~ Save Default ColorsiFonts with Program < WEE 3 (Mot Compiled)

~ Trig Mode—— ~ Diehug Program Development !
% Degrees Diata Flow Rate: | [ 'l Alighment Spacing: | 20
< Radians [™ Disahle Debug Features ¥ Binary RunTime File Format
< Gradians

0K | Savel Resetl Cancell Helpl

Thisdialog box has tabs that let you select options to edit.

Gener al The default tab when the Def aul t  Pr ef erences
dialog box appears (shown previously). You can change
the values of the displayed parameters; for example,
Envi ronment and Conpati bility Mode.

Col ors Lets you customize the colorsin your HP VEE
environment.

Font s L ets you customize the fontsin your HP VEE
environment.

Nunber L ets you change the default number format.

Printing Letsyou set the values of the parameters for your printer.

Web Server Lets you enable the built-in Web server to monitor and

troubleshoot a program from a remote Web browser.

For more information, select Hel p O Contents and | ndex fromthe
HP VEE menu bar. Then, browseHow Do | ..., Tell Me About ..., Or
Ref er ence.
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Under standing Pinsand Terminals

An HP VEE program is the objects in the work area and the lines that
connect them. The lines connect HP V EE objects at points that are called
pins. The Not e Pad abject has no pins; otherwise, abjects have one or more
of the following types of pins.

Data Input Pin The pin (or pins) on the left-hand side of an object.
Data Output Pin The pin (or pins) on the right-hand side of an object.

Sequence Input Pin The pin on the top of an object.

Sequence Output Pin  The pin on the bottom of an object.

Sequence

Input Pin
Data l Data
Input 1 | Qutput
Pin | Pin

Sequence

Qutput Pin

In an object’s open view, the data input and output pins can appear as input
and outputerminals. This way, the pins display their terminal labels. The
terminal labels are visible only in the open view, and only ifStmawv

Ter mi nal s option is turned on for that object (dereoperti es... in the

object’'s menu).

Let's look at an example. Addror nul a object to the work are@€vi ce
O For mul a). By default, theé=or nul a object shows its terminals (the left-
hand item in the next figure).

26 Chapter 1



Quick Start
Interacting with HP VEE

—| Farmula = —|Formulal «

A |2*A+3 | Result |2*A+3
Show Terminals Show Terminals
Is Active Is Not Active

If you turn off Show Ter nmi nal s, the For nmul a object does not show its
terminals (the right-hand item in the figure above).

To turn Show Ter m nal s ON or OFF, select Pr oper ti es from the object
menu. The properties dialog box displays a checkbox in front of Show
Term nal s.

Formula Properties

General | Colors | Fonts | lcon |

Title: Ohject index; M.0

Qpen Yiew ~Debug————
¥ Show Title Bar ™ Breakpoint Enabled
IV Show Terminals

0K | Cancell Helpl

Click on the checkbox, if checked, to turn Show Ter mi nal s OFF. Click on
the checkbox again to turn Show Ter ni nal s back on. Click on OK after
you have made your selection.

For more information, select Hel p O Contents and | ndex fromthe
HP VEE menu bar. Then, browse How Do | ..., Tel| Me About ..., Or
Ref er ence.
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To Add a Terminal  You can add a second data input terminal to the For nul a object. In the
object menu, select Add Ter ni nal O Data | nput. Or, provided Show
Ter ni nal s is active, you can place the mouse pointer in the “terminal area”
(the left margin of the open view object) and pi@ss+A (press thetrl and
A keys simultaneously). In either case, a second data input terBjinal,
appears as shown below.

- Formua | 4|

:ﬁ |2*ﬂ«+3 Result

To Obtai_n Terminal  To obtain information about a terminal, double-click on the label area. For
Information example, double-clicking o makes the following dialog box appear.

Input Terminal Information

- Terminal Information

Mame: | B Required Type: Any hd
Mode: Data ;| Required Shape: Any -

- Container Information

Mo data an input pin

0K | Cancell
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You can now edit the terminal. The dialog box has three kinds of fields:

entry field

statusfield

selection field

Input Terminal Information

- Terminal Information

A field with awhite background, but no arrow. It becomes a
type-in field when you click on it. For example, you can
click on B in the Nane field and rename the terminal; for
example, Base.

A field with a gray background that cannot be edited. For
example, the Mode field cannot be edited.

A field with awhite background that has an arrow on its
right-hand side. Clicking on thefield or its arrow displays a
drop-down list. For example, if you click on Any (or the
arrow) inthe Requi r ed Type field, you can select
another data type from the list by clicking on it. The
following figure shows this.

Mame: | B Required Type:
Mode: Data -] Required Shape: Int3z2

Real

- Container Information Complex |

FComplex

Wiaveform
Mo data on input pin Spectrum

Coord
Tent

_OK | cancal] | Revors

Object

If you select a datatype other than Any for adata input terminal, only the
specified type of data, or data that can be converted to that type, will be
accepted by the terminal. Most of thetime it is best to leave the Requi r ed
Type and Requi r ed Shape fields set to Any. For more information, select
Hel p 0 Contents and | ndex fromthe HPVEE menu bar. Then,
browseHow Do | ..., Tel | Me About ..., or Ref er ence.

Chapter 1

29



To Delete a Terminal

Quick Start
Interacting with HP VEE

To delete aterminal (input or output), you can use the object menu:

Input Terminal Select Del et e Term nal O | nput.

Output Terminal Select Del et e Term nal [0 CQut put.

(Asashortcut, you can place the mouse pointer over the terminal you want
to delete and press Ctrl+D.)

Getting Help

HP VEE uses an online help viewer that is designed for your operating
system. Click on Hel p and the following menu appears.

F HP VEE =] 3
File Edit “iew Debug Flow Device [/0 Data Digplay ‘Window
DBE& »u =BT A0 B ¢ T EEEE A EE
& unstes WPV an e » | ST
l_ Main Open Example...
About HPVEE
Displays table of contents and index ofthe online documentation ’W’W’W’W/

Select Cont ent s and | ndex to start HP VEE Help as shown in the next
figure. (The UNIX screens are dightly different.)
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Help Topics: HP YEE Help EHE

Contents | Index | Find |

Click a book, and then click Open. Or click another tab, such as Index.

@ How Dol ...
@ Tell e sbout .

@ Guide to HP VEE Example Programs

@ Feference

@ sbout HP VEE Support

@ Installing and Distributing HP YEE RunTime

Open I Frint... Cancel

The help window is hypertext driven. The Cont ent s tab contains the
following topics.

What's New in HP VEE Explains new features.

How Do I... Provides “how to” information.

Tell Me About... Explains concepts.

Qui de to HP VEE Summarizes the example programs shipped
Exanpl e Prograns with HP VEE.

Ref erence Provides reference information.

About HP VEE Support Explains getting support.

Installing and Installs an environment for running HP VEE
Di stributing HP VEE programs, and explains how to distribute
RunTi ne your programs.

Note As a shortcut to get help on a selected object and on dialog boxes, pressF1.
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Programming with HP VEE

Having learned to work with objects and the HP V EE user interface, this
section shows you how to connect objects to create HP VEE programs. You
will also see how HP VEE graphical programs work.

A Simple Program

You create an HP VEE program, print the HP VEE screen, and save the
program to afile.

An HP VEE program consists of HP V EE objects that you connect to from
an executable object diagram. Let’s create a very simple program that
displays a waveform. (If HP VEE is running, clear the work space by
clicking theNew button on the toolbar, or usél e O New Otherwise, start
HP VEE and continue.)

Add theFuncti on Gener at or object Qevi ce O Virtual Source [
Functi on Generat or) and thenavef orm ( Ti me) object Oi spl ay O
Wavef orm ( Ti nme) ) to the work area as shown in the following figure.
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s HP VEE [_ O[]
File Edt “iew Debug Flow Device |/0 Data Display Window Help

NBEHE » i3 sl 2had @@ s 0B es wEs
B Uniitied
LB main

= Function Generator =]

Function Im
Frequency IT
Amplitede [ 1
DieCiffzet [ o |Fune |
Phase m IT — Wavefarm (Time) Fi
Time Span IT 0.; =i

Murm Paints 256 Mag  gg

Tracel 08

o 4m  8m  12Zm 1Em 20m

Time

Ready STD || FROE| | MODY [YWEE]

In the previous figure, the Func label onthe Functi on Gener at or object
denotes adata output pin, and the Tr acel label on the Wavef or n( Ti ne)
object denotes adata input pin. In HP VEE programming, you connect
such pinsto connect objects; and this determines the flow of execution of
your program.

Complete the program by connecting the data output pin on the Funct i on
Gener at or (next to Func on the right side) to the data input pin on the
Wavef orm ( Ti me) display (next to Tr acel on the left side). To do the
connecting, move the cursor to one of the pins. The cursor shape changes
when it is near a pin where a connection is allowed. Click the left mouse
button, move the mouse cursor to the other pin, and click again. A lineis
automatically routed between the two pins, and your program is complete.

Try moving one of the objects by dragging on its title bar. (Don’t drag on a
pin or terminal — a line will appear if you do.) Note that the line
automatically reroutes to the logical path between the two objects. The
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routing works best when you construct an HP VEE program according to
accepted programming practices.

If your lines appear to be scrambled, use Edit 0 O ean Up Lines to
reroute the linesin your program.

To run your program, click the Run button on the toolbar, or use Debug O
Run. The program displays a 200 Hz Cosine wave in the Wavef or m

(Ti me) display, as shown in the next figure. (Your object might have a
different frequency, which is not important to the example.)

B HP VEE (sl 3

File Edit “iew Debug Flow Device |/0 Data Display Window Help

NSEHE »I a3 FL|laREd M @A e L ES

Uniitied & Main 1 [=] B3
l_ L . |
Main = Function Generator =]

Function | Cosine [
Frequency 200
Amplitude | 1
Deofizet | 0 Func |
Phase |Deg - | i - ‘Waveform (Time) =
Time Span 20m i

0s
Mum Points 258 Mag  gg 1

0.4 s

o2 ol Ll I

o R

0z n

0.4 -

Tracel -0 o
08—~
=l
< >
o dm  2m 12w 16m 20m
Time

Ready STD | [ FROE | MODT [YWEEN ~

In addition to the Run button, you can use the St op, Pause, and St ep
buttons to control the program. If you pause a running program, use the
Resumne button to resume. You can use the St ep button to run a program
one-object-at-a-time.
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From now on, when we say to “run” your program, just click orRthee
button on the toolbar, or preSg&rl+G. Accelerator keys for other program
control buttons are:

Pause Ctrl+P
Resune Ctrl+G

Step Into Ctrl+T

You can change the parameters of an object in its open view. You may have
noticed that th€uncti on Gener at or object has two kinds of fields. A

field with an arrow on its right-hand side is a selection field. For example,
click onCosi ne (or the arrow) in th€unct i on field. A drop-down list of
selections appears.

Click onSi ne to select the Sine function as shown in the following figure,
noticing that thé=unct i on field has changed fro@osi ne to Si ne.
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fal HP VEE M= B3
File Edit “ew Debug Flow Device |/0 Data Digplay ‘window Help
RS w0 n 3T S| N8 A4 B Ee
Untitled B Main - (O] =]
| & ; -
Main = Function Generatar =
Function il e H
Freguency | 200
Amplitude | 1
DecOffset I 1] Func
Fhasze |Deg vl | a — Waveform (Time) | L
Time Span 20m o; ;I
Murn Points 256 Mag  gg
0.4
0z
IR I I T A
0 TR L e e
0z —
04 -
Tracel 08 a
08—
-
-1
1 |»
O 4m  2m 12m 18m 20m
Time

1 ohjects selected STD | FEOE |[MOD |WWEE 4

Other fields have no arrows. These are entry fields, which become type-in
fields when you click on them. Just click on afield and a cursor appears.
You can use standard keyboard and mouse editing techniques to move the
cursor and enter adesired value.

For example, click onthe Fr equency field to theright of thevalue 200 and,
while holding the mouse button down, move the mouse to the left to
highlight the last 0, then release the mouse button. The following figure
showsthis.
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M= E3

OEEHES »I1 B 3FS OB M FA L BE TR
IUmined

LB Main

1 objects selected

Function Generator

4]

Functian
Frequency
Amplitude
Dcoffiset
Fhase

Tirme Span

Murm Paints

[sine =]
[ 200
[
o
Pes=l [ 0
20m
256

Func

Waweform (Time)

Mag

Tracel

4]

a 4 8m A2Zm 1Em 20m

Time

STD | FRGE [MOD |WEB] -

Now, press Delete to deletethelast 0, changing the Fr equency valueto 20.
Run the program (click the Run button) and you should get the following

result.
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Bl HP VEE [-[olx]
File Edit “iew Debug Flow Device |/0 Data Digplay ‘window Help

CEEHE » 1R FS I BAED M FA| e o
Unfitled B hain [ (O] x]

LR o
Main = Function Generatar =

Function ITLI
Freguency IT
Amplituge [ 1
Deofset [ 0 | Func]
Fhaze m IT — Waweform (Time) L
Time Span 20m -
Murn Paints 256 Mag g

= &
i
I L

Tracel 02

4]

S P i |
4 I}I
o 4 2m 12Zm  1Em 20m

Time

Ready STD || FROE|[MOD |WWES'|

The displayed waveform is now a 20 Hz sine wave. Try changing afew
object parameters on your own as follows:

1. Click on Deg (or the arrow) inthe Funct i on Gener at or object and
change the phase units to Rad. Now click on the Phase value field and
enter the value PI . Run the program and note the phase shift in the
displayed waveform. Now change the Phase value back to 0 and the
units back to Deg.

2. They-axislimits of theWavef or m (Ti me) object are presetto- 1
through 1. Click on the y-axis name Mag, to open adialog that lets you
change the settings. Click in the fields for Maxi mumand M ni numto
change the limitsto 2 and -2. You'll see the waveform displayed within
the new limits. To change similar parameters for the x-axis scale, click on
Ti me.
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To Print the Screen  To print the screen, select Fi l e O Print Screen.

For HP VEE for Windows, the following dialog box appears.

Print EHE

— Prirter
Froperties |

Mame:

Status: Default printer; Ready

Type: HF Lazerlet 45i

Where:  SAHPRER oo

Comment: Laserlet 45i in 33X Test Area

— Print range Copie:

Mumber of copies: |1
5 Fomes [mm;l !Uil—
%) Selection Ijl = Eaflate

()8 I Cancel |

Lo

When you click on OK, HP VEE prints the screen on the default printer
named in the dialog box. You can select another printer, change the print
range, and enter the number of copies. Click on the Pr operti es button for
more selections. Different print drivers may use different dialog boxes. For
further information about using Windows dialog boxes, refer to the
Microsoft Windows Help.

For HP VEE for UNIX, the following dialog box appears.

Print Screen

R Default | T Pl Default |
Printer Type: | Laser]et vl wrap Column: | a0
Darkness: | Medium -] Mo Header |

W Landscape

0K | Cancel|
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When you click on OK, HP V EE prints the screen on the selected printer.
This dialog box lets you select a graphics printer or text printer. It aso lets
you change the configuration of these devices before you print.

Asashortcut, click the Pri nt Scr een button on the toolbar to print the
screen directly.

You can save your program at any time (whatever isin the work area,
whether a complete program or not). Click the Save button on the toolbar,
oruseFil e Save.

For HP VEE for Windows, the following dialog box appears.

Save File (2] ]
Save jn: IaVEE Programs j gl BT R

File name: Isimple-program Save I
Save as ype: IVEE Programs [*.vee] j Cancel |

By default, HP VEE for Windows saves your filesin the VEE Pr ogr ans
folder. To save the current program, just typein anameintheFi | e name
field (for example, si npl e- pr ogr am) and click on Save. HP VEE for
Windows automatically adds the extension . vee to the file name, saving the
program as a VEE Pr ogr ans type.

In HP VEE for Windows, you can use the long file names allowed by
Windows 95 and Windows NT.

For HP VEE for UNIX, the following dialog box appears.
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Save File | ]|
i

l/simple-program vee|

0K | Cancel|

By default, HP VEE for UNIX saves your filesto the directory from which
you started HP VEE. To save the current program, just type in a name (for
example, si npl e- progr am vee) and click on OK.

Note To re-save your program to the same file name click the Save button or
press Ctrl+S at any time (Fi | e 0 Save). It isagood ideato save your file
frequently while you are developing a program. To save your changed
program to a different file name, pressCtrl+W or Fi | e 0 Save As.

To Open a File You can open a program file by clicking the Open button on the toolbar or
press Ctrl+O (Fi | e 0 Open). TheOpen Fi | e dialog box is essentially the
same asthe Save Fi | e dialog box, but you'll be given a list of available
files from which to choose. Just click on the desired file name (or type in the
name in the=i | e nane field), and then click o@pen (OK in UNIX) to
open the file.
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How HP VEE Programs Work

In conventional programming languages such as C, BASIC, or Pascal, the
order in which program statements execute is determined by a set of
seguence and selection rules. Generally, statements execute in their order of
appearance in the program unless certain statements cause execution to
branch to another statement or thread of code.

In HP VEE the general flow of execution through a program is called
propagation. Propagation through a program is not determined by the
geographic locations of the objects in the program, but rather by the way the
objects are connected. Propagation is primarily determined by data flow,
which is determined by how the datainput and output pins of the objects are
connected. Here are the rules of data flow:

B Data flows from left to right through an object. This means that on all
objects with data pins, the left data pins are inputs and the right data pins
are outputs.

B All of an object’s data input pins must be connec®tterwise an error
will occur when the program isrun.

B An object will not execute until all of its data input pins have received
new data

B An object finishes executing only after all connected and appropriate
data output pins have been activated

In HP VEE you can change the order of execution by using sequence input
and output pins. You do not normally need to use sequence pins, except to
ensure the order of execution when controlling external devices such as
instruments. For internal HP V EE operations, it is generally best to avoid
using the sequence pins. If possible, let data flow control the execution of
your program

To see how data flow works, let's take another look at the program you
created earlier. Open the prograsni(pl e- pr ogr am vee) that you saved
in the previous section (click ti@en button on the toolbar) and run it. It
should appear as follows, allowing that you might have some different
values for parameters.

42 Chapter 1



Quick Start
Programming with HP VEE

—_ Waveform (Time) r

- 1,

= Function Genarator = . s
a

Functian [ sine =] 7 e
0.4
Freguency 100 0z
Amplitude | 1 o
0.z
Deofiset | [ Func | 04
Phase [pea=l [ @ Traced 'E'g

Time Span 20m -1 ud

4] [+
MNum Points 256 0 4m 2m 12m 16m 20m
Time

Note that the data output pin of the Functi on Gener at or objectis
connected to the datainput pin of the Wavef or m ( Ti me) object. When you
run the program, the Wavef or m ( Ti me) object won’t execute until it
receives data from thaunct i on Gener at or object. This is a simple
example of data flow.

Now let’s create a “noisy sine wave” by addingoiise Gener at or object
to our program, as shown below.

— Waveform (Time) r
2 FY
Mag 15
LAA| ™ L
AT 05
Function Generator ]
- 05
A+B
i
= Moise Generator = Tracel | _
Amplitude 1 -2 ‘| | ’|
Time Span | 20m | | noise WF | G am B @ G d
MNum Points | 256
Time

To create this program you first need to delete the line connecting the
Functi on Gener at or andvWavef orm (Ti ne) objects in the original
program. You can use timel et e Li ne button on the toolbar to do this;
click on theDel et e Li ne button, and then click on the line. Or you can use
a shortcut; press and habthift+Ctrl and click on the line.
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Now proceed as follows:
1. Minimizethe Functi on Gener at or toitsicon.

2. Addthe Noi se Gener at or object (Device O Virtual Source O
Noi se Gener at or).

3. Addthe A+B object. (UseDevi ce 0 Function & Obj ect Browser.
Then, inthe Functi on & Obj ect Browser, for Type, select
Oper at or s. For Cat egory, select Ari t hnmet i c. For Menber, select
+.) Then, minimize the A+B object.

4. Connect the input and output pins as shown in the previous figure.
5. Run the program.

Note that the Wavef or m ( Ti me) object won't execute until it has received
data from thed+B object. TheA+B object won't execute untiloth of its
inputs have been satisfied by thenct i on Gener at or andNoi se

Gener at or objects.

This leaves a question; namely, which object executes firgtutie i on
Gener at or object or theNoi se Gener at or object? The answer is thiat
doesnt matterThe result is the same. The A+B object doesn’t execute until
both generator objects execute. Once both oA#ieinput data pins receive
data, thea+B object executes, summing the two signals and outputting the
result to theravef or m ( Ti ne) object. Thus, the program operates just
fine. The data flow determines the execution.

To see the order of execution, turn oneéug commandshow

Executi on Fl owandShow Dat a FI ow by clicking on their respective
buttons on the toolbar. Now run the program. Each object highlights when it
executes, and a small, square marker moves down the lines to show data
flow.

Show Executi on Fl owandShow Dat a Fl owcan be enabled together or
individually by clicking on their toolbar buttons or on their commands in the
Debug menu. Normally, you'll want to turn these commands off because
they slow down your program.
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Now, add an Anpl i t ude input for the Noi se Gener at or . Use the object
menu, or just press Ctrl+A with the mouse pointer in the “terminal area” at
the left side of théoi se Gener at or. A dialog box asks you to select an
input to add.

Mum Points
Time Span

0K | Cancell

SelectAnpl i t ude by clicking onOK — anAnpl i t ude input terminal
appears. Now addreal Sl i der object Pat a 00 Conti nuous [ Real
Sl i der) and connect its data output pin to Smpl i t ude terminal, as
shown in the following figure. Run the program.

— | Real Slider | «
— Waveform {Time) Fi
15
a
Mag 1
‘ AN ‘ .
AATA IR :
Function Generator ]
A+ EI|—| e
= Moise Generator =] Tracel
Amplitude | 0.395 1.5 5 =
Amplitude | Time Span | 20m noiseWF| 0 4m 2m 12m 16m 20m
MNum Paints | 256
Time
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Try changing the amplitude of the noise (drag the slide control on the Real

Sl i der object). The amplitude of the noise doesn’t change until you run the
program, and then the noise component of the displayed waveform depends
on theReal Slider output value.

Again, data flow determines the order of execution. Ndiese

Gener at or can't execute until theeal Sl i der executes. Tha+B object
can’t execute until both theuncti on Gener at or and the\oi se

Gener at or execute, but it doesn’t matter which one executes first. Finally,
theWavef or m (Ti me) object executes only after theB object has
executed.

Save your program again &b npl e- pr ogr am vee). You'll add some
more features to it in the next chapter.
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HP VEE Programming Techniques

In the previous chapter you learned how to interact with HP VEE and create
asimple HP VEE program. In this chapter, you will learn selected HP VEE
programming techniques that you may find useful in building your own
programs. These techniques include:

B Creating User Obj ect objects.

B Creating panel views.

B Using datafiles.

B Mathematically processing data.

B Communicating with instruments.
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General Techniques

This section provides general HP VEE programming techniques that include
creating User Obj ect objects, creating a panel view, and using datafiles.

Creating a User Obj ect

A User Obj ect object (hereafter just called User Obj ect ) is created by
placing alogical and customized group of objects in the work area of a
User Chj ect window. You wire the objects together as usual.

Theobjectsinthe User Obj ect window are associated with an icon view of
the User Obj ect , which residesin the Mai n window.

You can define input and output pins for your User Obj ect and wireit to
other objectsin your program.

Theidea, in developing aUser Qbj ect , isto create a unique context that
performs a useful purpose within the context of the main program. Besides
conserving real estatein your main work area, you can make your program
more understandable by giving it structure.

Since you might create many user objects, and you might nest them, you
should keep track of theicon views of the User Obj ect s, which residein the
main program, and their associated User Obj ect windows, in which you
develop the user objects. One way to do thisisto name the user objectsin
their edit windows, which also names them in their associated icon views.

Oneway to createaUser hj ect istoselect Devi ce [0 User Qbj ect from
the menu bar. Anicon view of the User Obj ect appearsin the Mai n
window (work area). Thisicon view of the User Cbj ect cannot be edited
directly. To create the user object’s program, double click on theicon view of
the User Obj ect . This calls (pops up) an associated User Chj ect window
(work area), which is shown in the next figure.
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B UserObject

In thiswork area, you can add objects to the User Obj ect . After you
develop your User Qbj ect , you have options for the User Obj ect window
asfollows:

B Close the window by clicking on its close button.

B Maximize the window by clicking on its maximize button. If you do this,
the User Cbj ect window will occupy the entire HP VEE work space.

B Minimize thewindow by clicking on its minimize button. The minimized
window will locate along the bottom of the HP VEE work space.

Regardless of what you do with the User Obj ect window, the icon view of
the User Obj ect residesinthe Mai n window, and you can connect its pins
to other objectsin that window.

Another way to create aUser Obj ect isto select objects within a program,
and then create a User Obj ect from them.

Let’s use this alternate method, but, first, close the User Chj ect window
you just created so that you have only the Mai n window.

To create the User Obj ect , use the program you created in the last chapter.
Open the program (si npl e- pr ogr am vee). It should appear in the main
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work area. Now, minimizethe Noi se Gener at or object, and rearrange the
objects as shown in the next figure.

—| Real Slider | 4 1A ™™ = YWavefarm (Time) r
= AAYAINIRT) 15
03es = -

Function Generatar —
e e Man 1 —

05 ~

NN
o |

Tracel ——

Moise Generator

0 4m 8m 12m 1Em20m

Time

To make the User Obj ect , select the Noi se Gener at or and A+B objects.
To do this, use the shortcut; Ctrl+left mouse button.

To create the User bj ect from the selected objects, click on

Edit O Create User Qbj ect. TheUser Chj ect will contain the Noi se
Gener at or and A+B objectsin the User Obj ect edit window, and will be
automatically created in the Mai n window with the appropriate input and
output pins and connections as shown in the next figure.
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Eiy HP VEE - simple-program. vee
File Edit View Debug Flow Device [/0 Data Display Wwindow Help

OS] w1 s3SI BARD | M @A

— | Real Slider |
[ ozes =

o 4m &m 1Zm 1Em20m

Time

Amplitude |

Ready STD | PROE| | MOD | VWES | .

Note

Rearranging the positions of the objects before executing Cr eat e

User Obj ect isone of convenience. If you don't collect the objectsto be
included into one area, the User Obj ect will sizeitself to encompass al the
selected objects. You can then rearrange and resize the work area of the
User Obj ect , and move the User Obj ect to an appropriate placein the
work area. But the cleanup is easier if you place the objects logically
beforehand.

YoucanuseEdit [0 C ean Up Lines toclean up the line routing within
your program. However, the command is context dependent. To clean up the
linesfor the User Qbj ect , it must be the active window. Click on the

User Qbj ect window, then, useEdit O d ean Up Lines.

Creating aUser Qoj ect inits edit window and then using the icon view of
the User Qbj ect letsyou save screen space.
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To help you keep track of the User Obj ect , change the title from

User Obj ect to AddNoi se. Double-click on thetitle and enter the new title
in the properties dialog box. While you are at it, change the title of the Real
Sl i der toNoi se Anpl i t ude. Thefollowing figure shows how this makes
the program easier to follow. Also, in the figure, the small box showing

0. 495 shows that the value on the output pin matches the value shown on
the real dlider (Noi se Anpl i t ude), and the bottom of the work space
shows the minimized User Obj ect window (AddNoi se).

g HP VEE - simple-program.vee
File Edt “iew Debug Flow Device |/0 Data Digplay ‘window Help

NSEHE » i s 33 & ABA20 M FA a0 B EED
B Main

—| Real Slider | | Waveformn (Tirme)

=| 15
= -

l— Function Generatar 1
1 3

0.8 0.5

a

0.5 -

0.4 a5
0.z = ”
I—U AddNoise Tracel =

-1.5
1| PI

0O dm 8m A2m AEmZ0m

Time

STD || FROE | MODT [YYEETE ~

1 objects selected

The key to the proper use of a UserObject isto make sureit has alogical
purpose within the program. Thus, this unique object is not just a space
saving device, but rather away of structuring your program. UserObjects
help you use "top-down" design in your HP VEE programs. For more
information, select Hel p 00 Contents and | ndex fromthe HP VEE
menu bar. Then, browse How Do | ..., Tel | Me About ..., or Ref er ence.

Welll continue with this example in the following section, so if you want to
quit now, save your program (si npl e- pr ogr am vee).
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Creating a Panel View

After you develop a program, you will often want to give it an operator
interface. To do this, you can create apanel view of the program. Let’s
continue with our previous example to see how thisis done.

1. Open your program (si npl e- pr ogr am vee) if it isnot aready in the
work area.

2. SdecttheReal Slider andWavef or m ( Ti nme) objects. To do this, use
the shortcut; Ctrl+left mouse button.

3. Clickthe Add t o Panel button on the toolbar to add the selected
objectsto the panel (or useEdit [0 Add To Panel ). A panel view
appears, showing the two objects that you added to the panel.

You can size and move the objectsin the panel view to appropriate locations
to create a panel similar to the one shown in the next figure.

= hain
—| Moise Amplitude — Waveform (Time)
| il = 15, [
| 1 Mag 1 B

0.8 0.5 -
AN
0.6 0 A RaRREe R
0.4
0.z
q [

I—D _:I Tracel : =

18

05 —

0 4m 8m 1Zm 16m 20m

Time

Try pressing the Det ai | button on the Mai n window title bar to go to the
detail view. Then, click on the Panel button to return to the panel view.

The detail view isthe normal window in which you edit your program. You
can move, resize, or delete objectsin the panel view independently from the
detail view; but the ideais to use the detail view to develop a program and
use the panel view to provide an operator interface. (For more information,
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selectHel p O Contents and | ndex. Then, select How Do | ... Finaly,
selectBui | d an Operator Interface.)

Again, save your program (si npl e- pr ogr am vee) if you want to quit
NOW.

Using Data Files

You can write data from HP VEE to a datafile, and read the datain afile
into HP VEE, by including the To Fi | e and From Fi | e objectsin your
program. Asan example, add aTo Fi | e object to the detail view of the
program you've been building (if necessary, click on the icon that switches
you from panel view to detail view. It'sin the title bar for the Main window).

Open the program (si npl e- pr ogr am vee), if it isn't dready in your work
area. (Beinthe detail view.) Now add aTo Fi | e object to the work area
(1/00 To O File):

—| To File =

To File: myFile |

[~ Clear File At PreRun & Open

LB WRITE TEXT a EOL

Change the name of the datafile (the To Fi | e: field, which by defaultis
nmyFi | e) towavedat a by clicking on myFi | e. The following dialog box

appears.
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WWrite data into what file?

A -
simple-program. bak
simple-program . vee

—| To File

To File: I myFile

" Clear File At PreRun

A YWRITE TEXT a EOL

[ryFile

0K | Cancell

Backspace over nyFi | e, type in the new name, and then click on OK. Also,
click on the checkbox inthe To Fi | e abjectto activateCl ear Fil e at
PreRun and Qpen asindicated in the next figure.

—| To File =

To File: wavedata |

¥ Clear File At PreRun & Open

A YWRITE TEXT a EOL

Now double-click on the write transaction labeled WRI TE TEXT a ECL.
Thel/ O Transacti on dialog box appearsin the next figure.
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To File

To File:

wavedata

IV Clear File

A |

YWRITE TEXT a EOL

i

General Techniques

At PreRun & Open
I/0 Transaction
[wrme =] [ Texm =]
DEFAULT FORMAT =] |EOL ON |
ok | mop | cancel

Click on the TEXT field (or its arrow) to show the drop-down list of data
types. Click on CONTAI NER, and then on K, to change the transaction to
WRI TE CONTAI NER a. Connect the data output pin of the AddNoi se user
object to the datainput pin of the To Fi | e object, as shown in the next

figure.
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Now the program not only displays the noisy sine wave output by the
AddNoi se User Obj ect , but also writes a container of waveform datato
thefilewavedat a.

Let'sadd aFrom Fi | e object (I/ OO FromO Fi | e) to the program to
read the data back. You'll need to change the read transaction to READ
CONTAI NER x and the file name to wavedat a (the procedureisthe same as
for To Fil e). Now delete the line between AddNoi se and the Wavef or m
(Ti me) object, and connect the objects as shown.

B EE Main
‘ A ‘ = TaFile =
T ToFle: ___ wavedats |
Function Generator

addMoise s | W ClearFile At PreRun & Open

WRITE CONTAINER a

— | Moise Amplitude | «
| 0.485 _,:i'

= Wavetorm (Time) 4
15
-
mag 1
05
0
= From File = o8
-l
From File: wavedata | eEEE -
15
READ COMNTAINER x 0 4m 2m 12m 16m20m
Time

Note that whenthe To Fi | e object finishes executing (after it haswritten to
thefilewavedat a) it activates the sequence input pinonthe From Fi | e
object, which reads the container of data and outputs the waveform to the
display object.

Click on the Panel button in the Main window. You'll find that the panel
view has not been changed by changes you made to the detail view.

For more information, select Hel p O Contents and | ndex from the
HP VEE menu bar. Then, browseHow Do | ..., Tell Me About ..., or
Ref er ence.
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Mathematically Processing Data

HP VEE provides extensive mathematical capabilities and datatype support.
Thisinformation is documented intopicsintheTel | Me About ... online
help, which you accessviaHel p 0 Contents and | ndex.

HP VEE supports several datatypes, including text, integer and red
numbers, and several types of complex and coordinate numbers. You have
already seen how the A+B object can add two waveforms together in our
earlier examples. In fact, the mathematical operators such as + can act on
several datatypes, and can even act on mixed datatypes. Let'slook at an
example.

To create the following program, clear the Mai n window, place the
following objects in the Mai n window, and connect them as shown, noting
the following information.

B FortheReal Constant object, select:
Dat a I Constant [ Real .

B For the Conpl ex Const ant object, select:
Dat a [1 Constant [ Conpl ex.

B For the A+B object, select:
Device 0 Function & Chj ect Browser togettheFunction &
Obj ect Browser. Then, in order, select Type: Oper at ors;
Category: Arithnetic; Menber: +.

B For the Al phaNuneri ¢ object, select:
Di spl ay I Al phaNuneri c.

Now typethevalue, 1. 53, in the dataentry field of the Real object, and the
complex value, ( 2, 1), in the Conpl ex object. Run the program and you
should get the following result.
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—|Real| «|

|1 53

—|camplex| -|J
(2, 1)

— | Alphakumeric | «

'avel—1 (353, 1)

HP VEE automatically converts the data as needed, then performs the
addition in the A+B object. Thereal value 1. 53 is converted to the complex
value (1. 53, 0) , which isthen added to the complex value ( 2, 1) . The
result, (3. 53, 1) (acomplex number), is displayed in the Al phaNurneri ¢
object.

Normally, HP VEE takes care of all datatype conversions for you. For more
information, select Hel p 00 Contents and | ndex fromthe HP VEE
menu bar. Then, browseHow Do | ..., Tel | Me About ..., or Ref er ence.

HP V EE supports avariety of data shapes, such as scalars and arrays. Unlike
most programming languages, HP V EE objects can operate on an entire
array, rather than on only one element.

The following program creates a one-dimensional, ten-element array,
calculates the median of the 10 values, and then displays the median value.

To create the program, clear the Mai n window, place the following objects
in the Mai n window, and connect them as shown:

B For the For Range object, use:
Fl owl] Repeat [J For Range.

B FortheSlidi ng Coll ect or object, use:
Data [0 Sliding Collector.

B For the medi an( x) object, use the following selections; noting that,
once you select medi an, click on OK. You might need to scroll through
somelists. Select Devi ce O Function & hj ect Browser togetthe
Function & Obj ect Browser. Then,inorder, select Type: Built-
in Functions;Category: Probability & Statistics;
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Mermber : medi an. (You can shorten this by first clicking on the fx
button to get the Functi on & Cbj ect Browser.)

B For the Al phaNuner i ¢ object, use:
Di spl ay O Al phaNuneri c.

—|Faor Range| = | e =
- iding Collector r
From [0 —| AlphaMumeric | «

i I 10 -
Thru 8 Data ?rr'ir;;esrléiew Mo Array [F—amedian() —1 45

step |1

To Use the Formula HP VEE provides mathematical operators and functions, all of which are

Object

documented in the Ref er ence. (Select Hel p 0 Contents and | ndex.
Then, select Ref er ence and browse the items as desired).

The predefined operator and function objects are available via

Devi ce 0 Function & Obj ect Browser (or fx onthetoolbar). You
select them from the Functi on & Obj ect Browser by clicking on
entitiesin three lists; Type: , Cat egor y: , and Menber : . You verify your
selected object with OK.

Besides using predefined operators and functions, you can create any valid
HP VEE mathematical expression within the For mul a object, which is
found under the Devi ce menu. This section has you examine For mul a
objects.

To create aprogram for using aFor nul a object, clear the Mai n window and
follow these steps:

1. AddtheFuncti on Gener at or object tothe Mai n window and modify
it to produce a 100 Hz sine wave.

2. Add the For mul a object to the Mai n window. Add a second input (B) to
the object (put the mouse pointer in the input termina area and use
Ctrl+A).

3. Typethe mathematical expression abs( A) +B in the entry field.
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4. AddaReal constant object to the Mai n window. (Dat a 0 Const ant
O Real ), andtypeinthevalue0. 5.

5. Addthewavef or m ( Ti ne) display object and set they-axisscaleto - 2
through 2. Set Aut omat i ¢ Scal i ng to O f . To get the dialog box for
these parameters, click on Mag.

6. Connect the objects as shown in the next figure.

= Function Generator =)
Funstion | Sine =] = Waveform (Time) =
Fraguency 100 Z =
15 =
Amplitude | 1 Mag 1 Z[\/\/\/\
oreet [_o___ RN i) Yo M
Fhase IDeg -] | 0 o 05 -
J abs(A)+B | | pasult — -1 -
Time Span 20m B =
Trace1 1% =F
Num Points 258 B -
O d4m Sm 12m  20m
—|[Real] 4] Time
IU.5

When you run the program, the For nul a object takes the waveform input A
and the real value B, and adds B to the absolute value of A. In effect, the
expression abs( A) +B "rectifies’ the sine wave and adds a"dc offset.” You
could have produced the same effect by using the A+B and abs(x) objects,
but it iseasier to read an expression in a For nul a object. (This also saves

space.)

Try double-clicking on the input and output terminals of the For nul a
object. Note that the real scalar on input B is added to each element of the
waveform data (a one-dimensional array) on input A, and the resulting
waveform is output on the Resul t terminal.
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Communicating with Instruments

HP VEE provides extensive capabilities to communicate with and control
test instruments. There are several types of instrument 1/O objects.

B VXIplug&play isalibrary of functions for controlling a specific
instrument.

B Direct I/O provides ameans of direct communication with an instrument
without the use of an instrument driver file.

B Panel Driver provides a"front panel" to control a particular instrument.
When you change parameters in the HP VEE instrument panel, the
corresponding state of the instrument is changed.

B A Component Driver provides similar capabilities to those of an
instrument panel, but without the "front panel,” and without direct
control over the state of the instrument.

This section introduces the use of a Panel Driver. For more information, see
the manual, Controlling Instruments with HP VEE. Also, see HP VEE Help
(Hel p O Contents and | ndex. Then, browseHow Do | ..., Tel | Me
About ..., or Ref er ence).

V XlIplug& play requires that a V XIplug& play Driver be present for a
particular instrument. Panel and Component Drivers require that an

HP Pandl Driver (. CI D) file be present for the particular instrument. The
examplesin this section use the HP 3325B Function Generator with an
HP Panel Driver. The panel driver file for thisinstrument is installed by
default as part of the HP VEE installation.

Configuring Instruments

In the following example you configure an instrument panel for an

HP 3325B Function Generator. You probably don't have one hooked up, but
don't worry. One of the powerful features of HP VEE instrument I/O is that
you can configure an instrument panel and create a program with Li ve
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Mode OFF. This means that the instrument need not be connected to your
computer. Or the instrument can be connected, but in Li ve Mbde OFF
HP VEE won't communicate with it. Thislets you test much of your
program before you connect the instrument and communi cate with it.

To configure the HP 3325B instrument panel, clear the work areaand follow
these steps:

1. Selectl/ OO Instrument Manager... Thel nstrunment Manager
dialog box appears. Several selections appear. Please don't del ete them.
They are used in example programs provided with HP VEE. You might,
for example, click on fgen (hp3325b@ NOT LI VE)).

2. Thedialog box has several parts; | nst runent Li st,Confi gurati on,
andCreate |/ O hj ect. Configure anew instrument by clicking on
the Add | nstrunent... button under Confi gur ati on. A dialog box
appears. Your screen might be dightly different, but the essential parts
are present as shown next.

Instrument Manager

~Instrument List Configuration
L3 My configuration IAdd Instrument...
¥ HP-IB7 Delate Inct .
B dmmihp34401a@722) Delete Instrument |

=2 dvmithp3478a@MNOT LIVE)D) Edit Instrument... |
=0 e (hp 3 OT LIVEY) T ——— |
=4 funcgenthp33 20a@MNOT LIVE))

=4 oscopethpS4600@NOT LI
=4 scopethpsd504a@MNOT LI
¥ Seriald

MName: cel
serial(@MNOT LIVEY)
= vao Interface: [THrE =]
newDevice{@(MNOTLIVEY | address (eg 7143 14
Gateway: This host |
Save Conﬂgl Cancel |
Advanced YO Config |

0K | Cancell Helpl

You edit the fields in this dialog box to add a function generator to your
list of instruments. However, when you change values, do not press
Enter. You might exit the dialog box. Instead, after you edit afield, click
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on the next field you want to edit, or use the Tab key to advance through
the fields.

3. TheNane field is currently highlighted. Enter a new name (for example,
FncGen) to start your new configuration.

4. Now click on the Addr ess field and enter the address of your
instrument. Typically, the address for the HP 3325B Function Generator
is707. (With real instruments, for information about addressing an
instrument, refer to the instrument’s documentation.)

5. Click onthe Advanced |/ 0O Config... button. The following dialog
box appears. TheLi ve Mode fieldinthe Advanced Devi ce
Conf i gur at i on dialog box shows ON at this point because you entered
anon-zero address. Click on ONto change it to OFF.

Instrument Manager

rInstrument List 7 Configuration .

Advanced Device Configuration

General | Direct 0 | Flug&play Driver | Panel Driver |

Timeout {sec): IT
Live Mode:
Byte Ordering: MSB

Descriptian {optianal: I—

0K | Cancell Helpl

T -

0K | Cancell Helpl

Click onthe Panel Dri ver tab, andthenclick onthel D Fi | enane:
field. Thispopsup aRead from what Instrunment Driver? diaog
box. From thelist, click on hp3325b. ci d, and then click on Open.

6. Click on Gener al intheAdvanced Device Configuration...
dialog box. Note that the Li ve Mode: field should show OFF. If it does
not, click onthefieldto get Li ve Mbde: to OFF. Click on OK to returnto
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the Devi ce Confi gurati on dialog box, and click on OK to return to
thel nstrument Manager dialog box, as shown in the next figure.

Instrument Manager

~Instrument List - Canfiguration
C1 My configuration
el
B dmimihp34401a@722) Delete Instrumentl
= dvmihp3478a@MOoT LIVE)D Edit Instrument... |

S fgenthp3325b@iNOT LIVED P GUTIE |
sl FrcGen VET)

=4 funcgenthp331 20a@MNOT LIVE)) ~Create i0 Ohject—
B oscopelhps4600@IMOT LIVED

B scope(hps4504a@(NOT LIVE)) Direct li0 |

¥ Serialg Blg&alay Drver |

serial(@iMNoT LIVE) Bl Drivar |

o w0

newDevice(@NOT LIVE)) CUmpDnenth'V9f|
Save Conﬂgl Cancel | Frint | Help |

The new selection, FncGen( @ NOT LI VE) ) , appearsin thelist of
instruments that you can select.

7. Now click onthe Save Confi g button. The dialog box disappears and
your new instrument configuration has been saved.

Your FncGen configuration is complete, and the configuration will be
available whenever you start HP VEE. Now let’s use this configuration.

Using an I nstrument Panel

The open view (contrasted with the minimized view) of an HP VEE
instrument panel object represents the front panel of your physical
instrument. Just as you can change the settings on your physical instrument’s
panel, you can change the settings on the instrument panel objectsin

HP VEE. If your instrument is connected and live mode is ON, any valid
changes you make on the HP V EE instrument panel will control the physical
instrument, just as if you made the changes on that instrument’s front panel.
L et’s continue with our example:
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1. Select1/ 00O Instrunment Manager... again. Thel nstrunent
Manager dialog box appears. Click once, if necessary, to highlight
FncGen(@NOT LIVE)).

2. Then, click onthe Panel Dri ver button. An outline of the FncGen
instrument panel object appears in the Mai n window. Place the outline
where you want it, and click the mouse button.

—| FncGen (hp332sh @ (NOT LIVEY) |«

Main Panal

Function
Frequency
Amplitude
offset  [HICHEE

Phasa

Click on Si ne. A dialog box gives you a series of choices for the
Functi on field. Double-click on Squar e to change the shape of the
waveform. (If afunction generator was connected, and live mode was ON,
this change would also occur on the physical instrument.)

3. Click ontheMai n Panel field. A dialog box lists the panels for this
particular instrument. Each panel alows you to change various
instrument parameters. To try this, go to another panel; for example, the
Sweep or Modul at i on panels. To do this, double-click on the panel
name, or click on the panel hame and then click on OK. The panel you
selected appears in place of the main panel. By using the various panels,
you can interactively access and control the features of the instrument.

4. Return to the main panel by clicking on the panel field and selecting
Mai n Panel .
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Using an Instrument Panel in a Program

Let’s create a program that uses the Fnc Gen object to control the frequency
of the function generator in a step-wise fashion. To do this, follow these

steps:

1. Add aFrequency datainput terminal to the FncGen object. To do this,
select Add Termi nal O Data | nput inthe object menu. A dialog box
lists the possible input terminals that you can add. Click on Fr equency
and then click on K.

2. AddaFor Range object (Fl owd Repeat [0 For Range).Changethe
parameters as follows. Fr om= 10k, Thr u = 100k, and St ep = 10k.
(You can type either 10k or 10000.)

3. Add aDel ay object (FI ow ] Del ay). Click on the recessed field and
enter 1 for the delay in seconds.

4. Connect the objects as shown in the next figure.

—|Delay| «
I 1
—|For Range| = T
10K
From | = FncGen (hp3325b @ (NOT LIVEY) =
Thru fiook [4—
Step |1Dk
Function
Frequenqy.ll!ﬂﬂlﬂlll

—— FREQUENCY | Bmplitude
offeer KN

Phasa

When you run the program, the For Range object steps the function
generator through frequencies of 10 kHz, 20 kHz, and so forth, up to 100
kHz. Because of the Del ay object, each loop takes 1 second.
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If you have an HP 3325B Function Generator connected to your computer,
you can turn live mode ON and control your real instrument. To do this,
select 1/ OO I nstrunent Manager. . ., and then select FncGen
(HP3325B @NOT LIVE)).ClickonEdit Instrunment... Clickon
Advanced 1/0 Config....ClickontheLive Mde: field (it changes
from OFF to ON). Then, click on OK to return to Devi ce Confi gur ati on.
Click on OK toreturn to the | nst rument Manager . Click on Save

Conf i g to save the new configuration. Now try the program again and
watch the front panel of your physical instrument. For more information,
select Hel p 0 Contents and | ndex from the HP VEE menu bar. Then,
browseHow Do | ..., Tel | Me About ..., or Ref er ence.

Getting Instrument Help

You can get online help for any instrument for which you installed an
instrument driver. When you install a driver, the program also installs a help
file for the driver. The instrument driver help files do not use the same help
system as the other HP VEE help files, but you do get help.

To get help, select Hel p O I nstrunents. .. Fromthelist, click on the
help file for your instrument; for example, hp3325b. i h. Open the file and
you get help as shown in the next figure. Select the help you want according
to the topics; for example, Usi ng t he Panel .

Using the Panel

is panel allows interactiwve control of
these features of the function generator:

ain or entry waveform parameters

OVNIEW aveform sweep parameters

Using hEe Fanel odulation parameters

Recalling States Calibration parameters (Other Panel)

Status Instrument state store & recall (Other Panel)
Erm_r SRQ mask Status (Status Panel)

Ferial Pall [Error (Status Panel)

Components Serial poll

Open Topil:l End He

Next | Prew | Done |
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What's Next?

Now that you've finished our short introduction to HP V EE’s capabilities, try
some things on your own. Use the following information to help you:

B Theonline help isagood place to start (click on Hel p inthe HP VEE
menu). The online help discusses instruments, has an open example,
discusses HP VEE, explains how to use help, and contains online
contents. Clicking on Cont ent s and | ndex presents browsableitems;
for example, How Do I... andTel | Me About... Collectively,
these items explain how to use HP VEE. You can browse topics as
desired, and you can print the information.

B The Controlling Instruments with HP VEE manual explains how to
control instruments via HP VEE programs.

B The HP VEE Advanced Programming Techniques manual provides
detailed information about the advanced features of HP VEE.

B TheRef er ence, whichyoureachviaHel p O Contents and | ndex,
provides specific information about objects, menu items, error codes,
math functions, operators, and glossary items. There is even an ASCI|
table.
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Glossary

This Glossary defines terms used in this manual. For a complete glossary of
HP VEE terms, select Hel p 0 Cont ents and | ndex. Then, select

Ref er ence. Finaly, select A ossary. In the glossary, clicking on aterm
displays a definition. When you finish reading the definition, clicking
anywhere dismissesit.

Button
A graphical object in HP VEE that simulates a momentary switch or
selection button, and which appears to pop out from your screen. When
you "press" abuttonin HP VEE, by clicking on it with the mouse, an
action occurs. (May also refer to the left or right mouse button.)

Cascading Menu
A sub-menu on a pull-down or pop-up menu that provides additional
selections.

Checkbox
A recessed sguare box on HP VEE menus and dialog boxes that allows
you to select a setting. To select a setting, click on the box and a check
mark appearsin the box to indicate a selection has been made. To cancel
the setting, simply click on the box again.

Click
To press and release a mouse button. Clicking usually selects a menu
feature or object in the HP VEE window. See also Double-Click and
Drag.

Clone
A menu item on the HP VV EE object menus, that duplicates objects and
their interconnections, placing a copy of them in the Past e buffer.
Cl one copiesall the attributes of the cloned objects including pins,
parameters, and size.
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Component
A single instrument function or measurement value in an HP VEE
instrument panel or component driver. For example, avoltmeter driver
contains components that record the range, trigger source, and latest
reading.

Component Driver
An instrument control object that reads and writes values to components
you specifically select. Use component driversto control an instrument
using a driver by setting the values of only afew components at atime.
(Component drivers do not support coupling.)

Container
See Data Container.

Context
A level of thework areathat can contain other levels of work areas (such
as nested User Obj ect s), but is independent of them.

Cursor
A pointer (caret) in an entry field that shows where a phanumeric data
will appear when you type information from the keyboard.

Cut Buffer
The buffer that holds objects that you cut or copy. You can then paste the
object back into the work area with the Past e toolbar button
(Edit O Paste).

Data Container
The data package that is transmitted over lines and is processed by
objects. Each data container contains data and the data type, data shape,
and mappings (if any).

Data Flow
The flow of datathrough and between HP V EE objects. Data flows from
|eft to right through objects, but an object does not execute until it has
dataon dl of its datainput pins. Datais propagated from the data output
pin of one object to the datainput pin of the next object. Dataflow isthe
chief factor that determines the execution of an HP VEE program.
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Data I nput Pin
A connection point on the left side of an object that permits datato flow
into the object.

Data Output Pin
A connection point on the right side of an object that propagates data
flow to the next object and passes the results of the first object’s operation
on to the next object.

Data Shape
Each data container has both a shape and type. The data shape can be
either ascalar or an array of one or more dimensions. In HP VEE, a one-
dimension array iscalled Array 1D, atwo-dimension array is Array 2D,
and so forth.

Data Type
Each data container has both atype and shape. HP V EE supports several
datatypesincluding Text, Real, and Integer.

Detail View
The view of an HP VEE program that shows all the objects and the lines
that connect them.

Direct 1/0 Object
An instrument control object that allows HP V EE to directly control an
instrument without using an instrument driver.

Double-Click
To press and release a mouse button twice in rapid succession. Double-
clicking is usually a short-cut to selecting and performing an action. For
example, double-clicking on afile namefrom Fi | e 00 Open will select
the file and open it.

Drag
To press, and continue to hold down, a mouse button while moving the
mouse. Dragging moves something (for example, an object or scroll bar).
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Drop-Down List
A list of selections obtained by clicking on the arrow to the right of a
selection field.

Entry Field
A field that istypically part of adialog box or an editable object, whichis
used for data entry. An entry field is editable when its background is
white.

Expression
An equation in an entry field that may contain input terminal names,
global variable names, math functions, and user-defined functions. An
expressionisevaluated at run time. Expressionsare allowed in For mul a,
| f/ Then/ El se, Get Val ues, Get Field, Set Field, Sequencer,
and Di al og Box objects, and in 1/O transaction objects.

Font
HP VEE allows you to change the "font" — the size and style of type —
used to display text for various HP VEE objects, titles, and so forth.

Grayed Feature
A menu feature that is displayed in gray rather than black, indicating that
the feature is not active or not available. Dialog box items such as
buttons, checkboxes, or radio buttons may also be grayed.

Group Window
A group window in Microsoft Windows is a window that contains icons
for a group of applications. Each icon starts an application in the group.

HP-UX
The derivative of the UNIX operating system that has been developed by
Hewlett-Packard Company.

Hypertext
A system of linking topics so that you can jump to a related topic when
you want more information. In online help systems, typically hypertext
links are designated with underlined text. When you click on such text,
related information is presented.
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I con
1. A small, graphical representation of an HP VEE object, such asthe
representation of an instrument, a control, or adisplay.

2. A small, graphical representation of an application, file, or folder inthe
Microsoft Windows and HP-UX (with VUE) operating systems.

Main Window
A window that contains the primary work areain which you develop an
HP VEE program. The work area for this window resides in the work
space for the HP V EE window.

M aximize Button
A button on aUser Obj ect , User Funct i on, or the Mai n window, that
makes the User Qbj ect , User Funct i on, or Mai n window, occupy all
of the available work space.

Menu Bar
The bar at the top of the HP VEE window that displays the titles of the
pull-down menus from which you select commands and objects.

Minimize Button
A button on an object, or the HP VEE window, that iconifies the object,
or the HP VEE window.

Object
A graphical representation of an element in a program, such as an
instrument, control, display, or mathematical operator. An object is
placed in the work area and connected to other objectsto create a
program.

Object Menu
The menu associated with an object that contains features that operate on
the object (for example, moving, sizing, copying, and deleting the
object). To obtain the object menu, click on the object menu button at the
upper-left corner of the object, or click the right mouse button with the
pointer over the object.
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Object Menu Button
The button at the upper-left corner of an open view object, which
displays the object menu when you click on it.

Open View
The representation of an HP V EE object that shows more detail than the
minimized view (icon). Most object open views have fields that allow
you to modify the operation of the object.

Panel Driver
An instrument control object that forces all the function settings in the
corresponding physical instrument to match the settings in the control
panel displayed in the open view of the object.

Panel View
The view of an HP VEE program, or of aUser Obj ect or
User Funct i on, that shows only those objects needed for the user to run
the program and view the resulting data. You can use panel viewsto
create an operator interface for your program.

Pin (or Pins)
An external connection point on an object to which you can attach aline.

Pointer
The graphical image that maps to the movement of the mouse. The
pointer allows you to make selections and provides you feedback on a
particular process underway. HP V EE has pointers of different shapes
that correspond to process modes, such as an arrow, crosshairs, and
hourglass.

Pop-Up Menu
A menu that is raised by clicking the right mouse button. For example,
you can raise the Edi t menu by clicking the right mouse button in an
empty area within the work area. Or you can raise the object menu by
clicking the right mouse button on an inactive area of an object.
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Preferences
Preferences are attributes of the HP VVEE environment that you can
change using the Def aul t Pr ef er ences button on the toolbar, or the
menuFi |l e 0 Default Preferences. For example, you can change
the default colors, fonts, and number format.

Program
In HP VEE, a graphical program that consists of a set of objects
connected with lines. The program typically represents a solution to an
engineering problem.

Program Explorer
A facility in the HP VEE window that permits exploration of a program,
especially the parts of aprogram that might not be visible on the physical
screen.

Propagation
The rulesthat objects and programs follow when they operate or run. See
also Data Flow.

Properties
Object properties are attributes of HP VEE objects that you can change
using Pr oper ti es on the object menu; for example, colors, fonts, and
titles.

Pull-Down Menu
A menu that is pulled down from the menu bar when you position the
pointer over amenu title and click the left mouse button.

Scroll Arrow
An arrow that, when clicked on, scrollsthrough alist of datafiles or other
choicesin adialog box, or moves the work area.

Scroll Bar
A rectangular bar that, when dragged, scrollsthrough alist of datafilesor
other choicesin adialog box, or moves the work area.
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Select
To choose an object, an action to be performed, or amenu item. Usually
you select by clicking with your mouse.

Selection Field
A field in an object or dialog box that allows you to select choicesfrom a
drop-down list.

Sequence I nput Pin
Thetop pin of an object. When connected, execution of the object is held
off until the pin receives a container (is "pinged").

Sequence Output Pin
The bottom pin of an object. When connected, this output pin is activated
when the object and all data propagation from that object finishes
executing.

Satusbar
A line at the bottom of the HP V EE window in which information about
the current status of and information about HP VEE is displayed.

Satusfield
A field displaying information that cannot be edited. A status field looks
like an entry field, but has a gray background.

Terminal
The internal representation of a pin that displaysinformation about the
pin and the data container held by the pin. Double-click on aterminal to
view the container information.

TitleBar
The rectangular bar at the top of the open view of an object or window,
which shows the title of the object or window. You can turn off an object
title bar using Pr oper ti es in the object menu.

Toolbar
The rectangular bar at the top of the HP VVEE window which provides
buttons for quick access to frequently used commands. The buttons run
commands from menus such asFi | e, Edi t, Vi ew, Devi ce, and Debug.

Glossary 79



Transaction
The specifications for input and output (1/0) used by certain objectsin
HP VEE. ExamplesincludetheTo File,FromFile,Direct 1/0Q
and Sequencer objects. Transactions appear as phrases listed in the
open view of these objects.

User Obj ect
An object that can encapsulate a group of objectsto perform a particular
purpose within a program. A UserObject allows you to use top-down
design techniques when building a program, and to build user-defined
objects that can be saved in alibrary and reused.

Views
HP VEE presents a program in one of two views; panel view, which
provides a user interface for an HP VEE program, or detail view, which
provides awindow for developing an HP VEE program.

Windows 95
An operating system, developed by Microsoft Corporation, in which
HP VEE runs.

Windows NT
An operating system, developed by Microsoft Corporation, in which
HP VEE runs.

Work Area
An region within the Mai n window (also the User Obj ect and
User Funct i on windows) in which you place HP VEE objects and wire
them together to create an HP V EE program.

Work Space
A region in the HP VEE window that contains the programming or
editing windows such as Mai n, User bj ect , and User Funct i on.
These windows contain work areas in which you place HP VEE objects
and wire them together.
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A

adding objects, 8
arrays, 60
arrow

scroll, 23

B

bar, scroll, 23
button
minimize, 10
mouse, 4
object menu, 10

C

cascading menu, 7
changing

preferences, 24

properties, 15, 27

settings, 24
clearing the work area, 16
click, 4
cloning an object, 13
cloning objects, 20
component driver, 63
configuring instruments, 63—66
copying multiple objects, 22
copying objects, 20
creating a UserObject, 4953
cutting an object, 13
cutting and pasting objects, 19

D

data
files, 5558
flow, 42—46

mathematically processing, 59—62

shapes, 60

types, 59
deleting an object, 13
detail view, 54
dialog box, 3
direct 1/0O, 63
double-click, 4

drag, 4
dragging an object, 11
duplicating an object, 13

E

Edit menu, 18
editing multiple objects, 21—23

F
files

opening, 41

program, 40
flow, data, 42—46
Formula object, 61—62
From File object, 5558

H

help
instrument, 69
online, 3, 30—31
HPVEE
defined, 2
interacting with, 3—31
objects, 7
printing, 39
Program Explorer, 6
programming with, 32—46
quitting, 7
run-time environment, 2
starting, 4
work area, 6
work space, 6
HP VEE window, 5

icon, 10

instrument panel, 63
programming, 686—69
using, 66—67

instruments
configuring, 63—66
help, 69
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L
live mode ON/OFF, 63

M

Main window, 6
managing the work space, 16

mathematically processing data, 59—62

menu
cascading, 7
pop-up, 11, 18
selecting, 3
menu bar, 6
Microsoft Windows, 3
minimize button, 10
mouse button, 4
moving an object, 11
moving the work area, 23

O

object menu
button, 10
selecting, 11
object title, 15
objects, 7
adding, 8
changing parameters, 35—38
cloning, 13, 20
copying, 20
cutting, 13
cutting and pasting, 19
deleting, 13
dragging, 11
duplicating, 13
moving, 11
multiple, 21—23
multiple copying, 22
pasting, 13
resizing, 14
selecting, 19
online help, 3, 3031
open view, 10
opening afile, 41
operator interface, creating, 54—55

P

panel view, 54
panel view, creating, 54—55
panel, instrument, 66—69
parameters
changing, 35—38
pasting an object, 13
pins, 26
pop-up menu, 11, 18
preferences
changing, 24
printers, using with HP VEE, 39
printing the screen, 39
Program Explorer, 6
showing it, 16
program files, 40
programming
genera techniques, 49—62
HP VEE, 3246
[/O techniques, 63—69
programs
creating, 32—34
opening, 41
running, 34
saving, 40
propagation, 42
properties
changing, 15, 27

Q
quitting HP VEE, 7

R

resizing an object, 14
run-time environment, 2

S

saving a program, 40
scalars, 60

scroll arrow, 23

scroll bar, 23

scrolling the work area, 23
selecting menus, 3
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selecting multiple objects, 21—23
selecting objects, 19
selecting the Edit menu, 18
settings

changing, 24
showing the Program Explorer, 16
starting HP VEE, 4
status bar, 6
supported systems, 3
systems

supported, 3

T

terminals, 26

adding, 28

deleting, 30

obtaining information, 28
title

object, 15
title bar, 6
To File object, 5558
toolbar, 3, 6

U

user interface, 3
UserObject, creating, 49—53
using data files, 55—58

V

view
detail, 54
panel, 54

w

window
HPVEE, 5
Main, 6

work area, 6
clearing, 16
moving, 23

work space, 6
managing it, 16
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	About This Manual
	Note Using this manual assumes you have installed HP�VEE. If you have not done this, follow the i...

	Conventions Used in This Manual
	1. Quick Start
	2. HP�VEE Programming Techniques

	1 Quick Start
	Quick Start
	Interacting with HP�VEE
	The Mouse and the Menus
	Supported Systems
	Mouse Techniques
	Starting HP�VEE
	The HP�VEE Window
	For the previous figure, the following items describe the parts of the HP�VEE window.

	Quitting HP�VEE
	The following items offer suggestions for quitting HP�VEE and continuing to work through this doc...

	Working with Objects
	To Add Objects to the Work Area
	Pull down an appropriate menu, click on the desired object, drag the object to an appropriate loc...
	For example, to select the Function Generator object, click on Device in the menu bar. Then, clic...

	Note Hereafter, a shorthand notation is used to explain how to select an object. For example, sel...
	To Change Object Views
	Every HP�VEE object has at least two views — an open view and an icon view. The two views of the ...

	To Select an Object Menu

	Note As a shortcut, you can also select the object menu by placing the mouse pointer anywhere on ...
	To Move an Object

	Note As a shortcut, you can also move an object as follows: Click on the title area of the open v...
	Note “Object Location Information”, located on the status bar, at the bottom of the work space, g...
	To Clone (Duplicate) an Object
	To Delete an Object

	Note As a shortcut, you can also delete an object by double-clicking on its object menu button. B...
	To Change the Size of an Object
	Then, click the mouse button again, and the object is resized.
	Try resizing the object a few times on your own. You can enlarge the object or reduce it as much ...


	Note As a shortcut, you can also resize an object (either the open view or icon) by dragging on i...
	To Change the Title of an Object

	Note As a shortcut, you can change the title of an object by double-clicking on the title in the ...
	To Clear the Work Area
	To Manage the Work Space
	To Select the Edit Menu
	There are several contexts for edit menus.


	Note Edit menu selections such as Cut, Copy, Clone, remain inactive (“grayed out”) until at least...
	To Cut and Paste Objects

	Note Whenever you cut an object (either from the Edit menu, the object menu, or the toolbar), the...
	To Copy or Clone Objects
	The Copy command copies the selected object into the cut buffer. Then, you can Paste the object i...

	To Select Multiple Objects
	To Copy Multiple Objects
	There are two methods for copying several, selected objects.


	Note In HP�VEE for Windows, objects that you cut or copy, are also placed on the Clipboard. You c...
	To Move the Work Area
	To Change Default Preferences
	Understanding Pins and Terminals

	To Add a Terminal
	You can add a second data input terminal to the Formula object. In the object menu, select Add Te...

	To Obtain Terminal Information
	To Delete a Terminal
	Getting Help
	HP�VEE uses an online help viewer that is designed for your operating system. Click on Help and t...



	Note As a shortcut to get help on a selected object and on dialog boxes, press F1.

	Programming with HP�VEE
	A Simple Program
	To Create a Simple Program
	Note If your lines appear to be scrambled, use Edit ﬁ Clean Up Lines to reroute the lines in your...
	To Run Your Program

	Note From now on, when we say to “run” your program, just click on the Run button on the toolbar,...
	To Change Object Parameters
	1. Click on Deg (or the arrow) in the Function Generator object and change the phase units to Rad...
	2. The y-axis limits of the Waveform (Time) object are preset to -1 through 1. Click on the y-axi...

	To Print the Screen
	To print the screen, select File ﬁ Print Screen.

	To Save Your Program

	Note In HP�VEE for Windows, you can use the long file names allowed by Windows 95 and Windows NT.
	Note To re-save your program to the same file name click the Save button or press Ctrl+S at any t...
	To Open a File
	How HP�VEE Programs Work
	In conventional programming languages such as C, BASIC, or Pascal, the order in which program sta...
	1. Minimize the Function Generator to its icon.
	2. Add the Noise Generator object (Device ﬁ Virtual Source ﬁ Noise Generator).
	3. Add the A+B object. (Use Device ﬁ Function & Object Browser. Then, in the Function & Object Br...
	4. Connect the input and output pins as shown in the previous figure.
	5. Run the program.




	Note Show Execution Flow and Show Data Flow can be enabled together or individually by clicking o...
	Try changing the amplitude of the noise (drag the slide control on the Real Slider object). The a...
	Again, data flow determines the order of execution. The Noise Generator can’t execute until the R...



	2 HP�VEE Programming Techniques
	HP�VEE Programming Techniques
	General Techniques
	Creating a UserObject
	Note Rearranging the positions of the objects before executing Create UserObject is one of conven...
	Creating a Panel View
	1. Open your program (simple-program.vee) if it is not already in the work area.
	2. Select the Real Slider and Waveform (Time)objects. To do this, use the shortcut; Ctrl+left mou...
	3. Click the Add to Panel button on the toolbar to add the selected objects to the panel (or use ...

	Using Data Files
	Mathematically Processing Data
	To Use Data Types
	To Use Data Shapes
	To Use the Formula Object
	1. Add the Function Generator object to the Main window and modify it to produce a 100 Hz sine wave.
	2. Add the Formula object to the Main window. Add a second input (B) to the object (put the mouse...
	3. Type the mathematical expression abs(A)+B in the entry field.
	4. Add a Real constant object to the Main window. (Data ﬁ Constant ﬁ Real), and type in the value...
	5. Add the Waveform (Time) display object and set the y-axis scale to -2 through 2. Set Automatic...
	6. Connect the objects as shown in the next figure.



	Communicating with Instruments
	Note VXIplug&play requires that a VXIplug&play Driver be present for a particular instrument. Pan...
	Configuring Instruments
	1. Select I/O ﬁ Instrument Manager... The Instrument Manager dialog box appears. Several selectio...
	2. The dialog box has several parts; Instrument List, Configuration, and Create I/O Object. Confi...
	3. The Name field is currently highlighted. Enter a new name (for example, FncGen) to start your ...
	4. Now click on the Address field and enter the address of your instrument. Typically, the addres...
	5. Click on the Advanced I/O Config... button. The following dialog box appears. The Live Mode fi...
	6. Click on General in the Advanced Device Configuration... dialog box. Note that the Live Mode: ...
	7. Now click on the Save Config button. The dialog box disappears and your new instrument configu...

	Using an Instrument Panel
	1. Select I/O ﬁ Instrument Manager... again. The Instrument Manager dialog box appears. Click onc...
	2. Then, click on the Panel Driver button. An outline of the FncGen instrument panel object appea...
	3. Click on the Main Panel field. A dialog box lists the panels for this particular instrument. E...
	4. Return to the main panel by clicking on the panel field and selecting Main Panel.

	Using an Instrument Panel in a Program
	1. Add a Frequency data input terminal to the FncGen object. To do this, select Add Terminal ﬁ Da...
	2. Add a For Range object (Flow ﬁ Repeat ﬁ For Range). Change the parameters as follows: From = 1...
	3. Add a Delay object (Flow ﬁ Delay). Click on the recessed field and enter 1 for the delay in se...
	4. Connect the objects as shown in the next figure.

	Getting Instrument Help
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