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About This Manual

TheGetting Results with Highanual contains basic information you need
to plan projects, understand the HiQ environment, navigate efficiently in
the HiQ environment, and implement basic analysis and visualization
features.

This manual was designed to teach you the fundamental features of HiQ
through interactive discussions and examples. If you are new to HiQ, try
reading this manual at your computer so you can test the discussion
concepts and examples. If you are already a HiQ user and need information
about completing a specific task, turn directly to the section discussing that
task and complete the examples. Use the following questions and answers
to assess where you should begin in this manual.

Are you new to HiQ and need to learn the interface elements and how
to get results quickly?

Chapters 1-3 introduce HiQ, the primary interface element (the HiQ
Notebook), and the Command Window. Try reading Chapters 2 and 3 at
your computer so you can explore and experiment with the Notebooks and
Command Window as you learn about their features and capabilities.

Do you understand the HiQ interface and Notebook metaphor but
need information about constructing Notebooks and enhancing them?

In Chapters 4-8, you create Notebooks from scratch and expand those
Notebooks to include data visualization and analysis, ActiveX capabilities,
and interactive components. Each chapter contains two examples—a
Climate Notebook and a Seismic Notebook—that build on the results of the
previous chapter. At the end of Chapter 8, you will have created a complete
Problem Solver Notebook for both examples. Geaventions Used in

HiQ Documentatiorfor a description of the contents of each chapter.

Do you want to share your Notebook with others?

Chapter 9Sharing Notebooks with Othediscusses important issues

about distributing your Notebooks with the HiQ Reader. Only the HiQ
Professional version can create Notebooks that others can view in the HiQ
Reader.

© MNational Instruments Corporation Xi Getting Results with HiQ



About This Manual

Do you need information to complete a specific task?

Use the Contents to locate the task, and complete the examples in that
section to learn about it.

Are you a MATLAB user looking for a way to leverage your work?

Chapter 10Getting Results as a MATLAB Useffers suggestions that can
help you leverage the work you have already done in MATLAB. Try
reading this chapter at your computer so you can test the suggestions and
examples.

Organization of This Manual

Getting Results with Hi@ organized as follows:

e Chapter 1)ntroduction to HiQ lists system requirements and
installation instructions, introduces the HiQ environment, and
describes ways in which you can apply HiQ analysis and visualization
to your projects.

e Chapter 2Getting Results with a HiQ Notebqadktroduces the
fundamental features of the HiQ Notebook interface and shows you
how to interact with existing Notebooks.

« Chapter 3Getting Results with the HiQ Command Windpresents
the Command Window. It explains how to navigate the Command
Window, get help from the Command Window, create and modify
notebooks from the Command Window, and get immediate results
using the Command Window.

e Chapter 4Getting Your Data into HiQexplains how you can get
different types of data into HiQ. In this chapter, you build two
Notebooks—the Climate Notebook and the Seismic Notebook—and
use the Import Wizard to get your data into HiQ. You enhance these
Notebooks over the next several chapters.

e Chapter 5Visualizing Data with 2D and 3D Graphdescribes data
visualization, which is an indispensable tool for communicating
results, interpreting your analysis, and gaining an intuitive
understanding of what your data represents. In this chapter, you
enhance the Climate and Seismic Notebooks with 2D and 3D graphs
displaying the data you imported in the previous chapter.

« Chapter 6Analyzing Data with HiQ-Scripintroduces HiQ-Script as
an analysis tool. In this chapter, you analyze the data in the Climate
and Seismic Notebooks with HiQ-Script from the Command Window
or the Notebook.

Getting Results with HIQ Xii © National Instruments Corporation
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Chapte 7, Taking Advantage of Acti¥eexplains how you can use
different ActiveX technologies in HiQ. In this chapter, you enhance
the Climate and Seismic Notebooks with ActiveX components to
extend their capabilities.

Chapte 8, Converting a Notebook to a Problem Sohiatroduces
problem solving Notebooks, which are useful tools for analyzing
different data or performingférent analysis on a spécidata set. In
this chapte you complete the Climate and Seismic Notebdiyks
converting them to Problem Sadrs that can analyzevariety of
different data sets.

Chapte 9, Sharing Notebooks with Otteidescribes how you can
distribute HiQ Notebooks to effectively communicate your data
analysis and visualization with others.

Chapte 10, Getting Results as a MATBAJser, summarizes the
MATLAB to HiQ transitional tools—such as the HiQ Command
Window, the automated M-File to HiQ-Script translator, and
HiQ-Script for MATLAB users—and describes how MATLAB users
can use these HiQ features to leverage work they have already done
in MATLAB.

Appendk A, Customer Communicatipnontains forms you can use to
request help from National Instruments or to comment on our products
and manuals.

The Glossarycontains an alphabetical list and description of terms
used in this manual, including alebiations, acrayms, metric
prefixes, mnemonics, and symbols.

Thelndexcontains an alphabetical list ofykterms and topics in this
manual, including the page where you &iad each one.

Conventions Used in HiQ Documentation

»

bold

© MNational Instruments Corporation

The following cawentions are used in this manual:

The» symbol leads you through nested menu items and dialog box options
to afinal action. The sequeatielp»HiQ Help Topicsdirects you to pull
down theHelp menu and select thdiQ Help Topics item. This symbol

also represents the MTLAB prompt.

This icon to the left of bold italicize@tt denotes a note, which alerts you
to important information.

Bold text denotes the names of menus and dialoghotbons or options.
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bold italic Bold italic text denotes a note.

italic Italic text denotes emphasis, a cross reference, or an introduction to a key
concept.

monospace Text in this font denotes text or characters that you should literally enter

from the keyboard, sections of code, programming examples, and syntax
examples. This font is also used for the proper names of disk drives, paths,
directories, parameters, functions, variables, filenames and extensions, and
for statements and comments taken from programs.

monospace italic Italic text in this font denotes optional parameters or indicates that you must
enter the appropriate words or values in the place of these items.

Related Documentation

The following documents contain information you might find helpful as
you read this manual:

¢ HiQ Release and Upgrade Notes

¢ HiQ Reference Manual

« HiQ Online Help which you can access by selectiti@) Help Topics
from theHelp menu

Customer Communication

National Instruments wants to receive your comments on our products
and manuals. We are interested in the applications you develop with our
products, and we want to help if you have problems with them. To make it
easy for you to contact us, this manual contains comment and configuration
forms for you to complete. These forms are in Appendi€éstomer
Communicatiopat the end of this manual.

Getting Results with HIQ Xiv © National Instruments Corporation



Introduction to HiQ

This chapter lists system requirements and installation instructions,
introduces the HiQ environment, and describes ways in which you can
apply HiQ analysis and visualization to your projects.

System Requirements

HiQ requires the following minimum system configuration:

Windows 95 or Windows 98/NT 4.0

486 CPU with coprocessor

8 MB RAM with Windows 95, 16 MB RAM with Windows 98/NT
256-color, 800 by 600 VGA display

20-60 MB free disk space (You need 20 MB for HIQ Reader, 40 MB
for HiQ, and 60 MB for HiQ Professional.)

The following specifications are the recommended system configuration
for HIQ:

Installing HiQ

Windows NT 4.0

Pentium 90 or higher

16 MB RAM with Windows 95, 32 MB RAM with Windows 98/NT
Accelerated True Color, 1024 by 768 display

20-60 MB free disk space (You need 20 MB for HiQ Reader, 40 MB
for HiQ, and 60 MB for HiQ Professional.)

Use the following procedure to install HiQ:

1.
2.

© MNational Instruments Corporation

Insert the HiQ CD in the CD-ROM drive of your computer.
Follow theSetupinstructions you see on your screen.
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Chapter 1 Introduction to HiQ

By default, the HiQ installation program creates a new foftiéhogram
Files\National Instruments\HiQ , that contains the following items:

e Program folder—HiQ.exe , HiQ help files, and related files.

« Examples folder—Example Notebooks demonstrating many of the
analysis and visualization capabilities of HiQ, organized by category.

« Readme.txt file—Late-breaking information about HiQ, known
limitations, and corrections.

¢ Manuals folder—PDF versions of the HiQ manuals.

Note Be sure to read th®eadme.txt file for the latest information about HiQ.

Launching HiQ

Use one of the following methods to launch HiQ:
*  Use theStart Button.

1. Click on the Windowstart button and select the
Programs menu.

2. Select thNational Instruments HiQ submenu.
3. Click on the HiQ icon.
e Use Windows Explorer.
1. Locate the HiQ executablgiQ.exe , in Windows Explorer.
2. Double click orHiQ.exe .

The HiQ Notebook

HiQ uses a notebook as the basic interface metaphor. Thilét&Dook
has features that you normally associate with a real engineering or
scientific Notebook, such as pages, sections, and tabs. Figui¢iQ@-1,
Environmentlabels all of the interface elements in the HiQ environment.

An Organizational Tool

On a single page you can arrange information in a free-form manner much
like in a typical drawing program. Each piece of information that you place
on a Notebook page is known asdject As with a real notebook, you

can put many types of objects on a page: text, numerics, graphs, and more.
HiQ offers these objects plus some that you do not find in a regular
notebook. In fact, you are not limited to placing HiQ objects on your
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Notebook. You also can place any ActiveX control or object on a Notebook
page, significantly increasing your flexibility within the HiQ environment.

You can interact with objects on a Notebook page in many ways. For
example, if you have a three-dimensional graph on a Notebook page, you
can rotate it, zoom in or out, and make any number of other changes to how
that graph looks.

As your Notebook grows, you can add more pages. You also can group your
work in sections to better organize a project.
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Figure 1-1. HiQ Environment

An Interactive Analysis Environment

The HiQ Notebook includes an object known as the HiQ-Script object.
HiQ-Scriptis the built-in programming language that allows you to access
the HiQ library of analysis and visualization functions.

With a script object on a Notebook page, HiQ emerges as a documentation
tool and an interactive analysis environment. You can build a Notebook

© MNational Instruments Corporation 1-3 Getting Results with HIQ



Chapter 1 Introduction to HiQ

Getting Results with HiQ

documenting what you have done and bring the analysis to life for your
audience.

HiQ provides an extensive library of analysis and visualization functions.
With these functions, you can visualize data in 3D objects, solve systems
of ordinary differential questions, and solve many other analytical and
visualization problems. Often, you can obtain your results using only HiQ
built-in functions; however, when you need something more, you can create
your own HiQ-Script functions to perform the exact analysis needed for
your project.

HiQ also includes a comprehensive set of functions from the mathematical
disciplines listed in this section. For a complete list of all functions, their
usages, and descriptions as shown in Figure 1-2, refer to the HiQ online
help or Chapter #unction Referengef theHiQ Reference Manual

Linear Algebra

HiQ provides comprehensive linear algebra functionality including the
following items.

e Complete vector and matrix algebra using the natural, intuitive linear
algebra syntax in HiQ-Script

« Vector and matrix norms such as Euclidean, Lp, and infinity

« Eigenvalue and eigenvector analysis

¢ Linear system solvers

¢ Matrix decompositions such as LUD, SVD, QRD, Schur, and others
¢ Vector and matrix transformations

Data Fitting and Interpolation

Data fitting and regression are excellent tools for gaining insight into
real-world data. HiQ offers a flexible suite of data fitting and interpolation
tools including the following items.

e Line, exponential, polynomial, and Gauss function data fitting
¢ Single- and multiple-dimension nonlinear data fitting

¢ Linear data fitting using a set of basis functions

¢ Polynomial interpolation

« Spline interpolation including cubic splines, b-splines, and
polynomial splines
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% HiQ Online Help Hi=] E3
File Edt Bookmark Options Help

Helplnpicsl Back | Frint | DOptions | About | £ | b33 |

inv

See Also Examples

Purpose

Computes the inverse of a matrix or polynomial.
Usage

E = inwv(d)
Computes the inverse of a matrix.

g = inwvip, aszlogres)
Computes the inverze of a palynomial.

Parameters

Name Type Description

A t atrix The square matrix bo invert,

D Palynormial The polpramial to invert,

maxDegres  Integer Scalar The maximum degree of the polynomial inverse.

[Optional, Default = 128)

=} F atrix The inverse of the input matrix,

T Palynormial The inverze of the input polynorial
Comments

The input matrix & must be sguare and non-singular. If it is numerically deficient an error is generated.
For matrices that are not square or are numerically singular, use pinwv .

The imv function is equivalent to the following syntax for matrices:

B =41

The accuracy of the computed inverse is closely related to the condition number of the input
matrix. Refer to the function solve for mare information. Solving a linear system using the inverse

of a matrixis usually impractical. The functions LUD and solwve are quicker and more accurate. The
computational requirements for calculating the inverse of & matrix are O(n3).

For polynomials, vou can limitthe maximum degree of the computed inverse with the parameter
mnaxDegres .

Figure 1-2. HiQ Online Help Describing the inv Function
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Optimization

With HiQ optimization routines, you can minimize the cost of producing a
product, maximize the capital gains in a financial portfolio, or minimize
time required to perform a task. HiQ optimization capabilities include the
following items.

¢ Nonlinear single- and multiple-dimension optimization
e Linear programming

Statistics

HiQ offers a complete set of descriptive statistics you can use to analyze a
set of data.

« Mean, standard deviation, variance, covariance, correlation, and more

e Cumulative distribution and probability density functions of several
types
e Histogram, quartile, and range

Differential Equations

Dynamic systems such as the motion of an object, the results of a chemical
reaction, and the reaction of complex economic systems can be described
by a set of differential equations. HiQ can solve several types of differential
equations including the following types.

¢ Nonlinear initial-value problems including stiff systems
¢ Linear and nonlinear boundary-value problems

Nonlinear Analysis

HiQ nonlinear analysis capabilities include the following items.
* Roots of polynomials and nonlinear functions

¢ Solving a system of nonlinear equations

Integration

HiQ integration capabilities include the following items.
« Data integration

¢ Nonlinear function integration

e Polynomial integration
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Differentiation

HiQ differentiation capabilities include the following items.
*  Numeric multiple derivatives and partial derivatives

e Gradient, Laplacian, Jacobian, and Hessian

» Polynomial derivatives

Polynomials

HiQ has a native polynomial object that makes polynomial algebra as easy
as linear algebra. With this object you can work with polynomials without
worrying about the degree. Polynomial algebra and functions return
polynomial objects and include the following items.

e Complete polynomial algebra using the natural, intuitive polynomial
syntax in HiQ-Script

* All polynomial math including inverse, greatest common divisor, least
common multiple, and more

* Integration
» Differentiation

ActiveX Environment

HiQ supports ActiveX technologies that allow you to customize Notebooks
and increase productivity. For example, using drag-and-drop you can place
objects on a Notebook from the Notebook Explorer, plot a vector or matrix
in a graph, or print a Notebook without launching HiQ. You also can drag
data from Excel into HiQ to create 3D graphs in HiQ. These ActiveX
technologies let you work in your favorite environments and then collect all
of your work in one place—a HiQ Notebook.

Because HiQ is an ActiveX container, you can embed ActiveX objects,
such as Word documents and Excel Workbooks, and ActiveX controls,
such as National Instruments ComponentWorks, to increase the
functionality of a HiQ Notebook. Using ActiveX automation from
HiQ-Script, you can take advantage of the capabilities of a control. Using
ComponentWorks ActiveX controls, you can acquire data directly into a
HiQ Notebook.

Because HiQ Notebooks are ActiveX objects, you can embed a Notebook
as an object in other ActiveX containers. If you must prepare a lengthy,
written technical report and prefer using Microsoft Word, you can embed a
HiQ Notebook directly in your Word document.
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Because HiQ is an ActiveX automation server, you can control HiQ from
any ActiveX automation client such as LabVIEW, Visual Basic, or your
own C programs. You can create and print customized reports with analysis
and graphs directly from another application.

Because HiQ is an ActiveX automation client, you can control other
applications from HiQ. For example, your Notebook can directly open an
Excel Workbook, extract data, perform analysis, and create a 3D graph.

Putting It All Together

Experimenting

Imagine preparing a management study for a water reservoir. To report the
results of your study you might use text to describe the problem, tables of
data to support your claim, graphs to analyze the data, analysis to formulate
projections or solutions, and conclusions to suggest ways to better manage
the reservoir in the future. HiQ handles all these reporting, analysis, and
visualization tasks. Furthermore, you can include an interactive script and
graph so your audience can observe the effect of changing variables on
inflow and outflow water levels. This interactive Notebook also becomes a
tool for managing the reservoir in the future.

with Example Notebhooks

Looking at and experimenting with some example Notebooks gives you an
idea of what you can accomplish with HiQ. In this manual, you learn how
to use and create Notebooks to visualize and analyze data. You can browse
theExamples folder, which contains a variety of Notebooks illustrating

the analysis and visualization capabilities of HiQ.

Working with Multiple Windows

A HiQ Notebook uses the standard Multiple Document Interface (MDI)
that Microsoft Office products like Word and Excel use. A main window
exists within which multiple HiQ Notebooks may reside. From the
Windows menu, you can maximize, overlay, or tile the Notebook windows
you open.

Interacting with a Notebook and Running Scripts

Getting Results with HiQ

A well designed Notebook should be self-documenting, describing how to
interact with the Notebook. Interaction might be as simple as entering a
start time and a stop time for simulation of a system of differential
equations. Or a Notebook might instruct you to select a data file to import
in order to calculate and graph the amount of rainfall in a particular area.
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Most Notebooks include scripts that you can run to solve the type of
mathematical or visualization problem the Notebook was designed to
handle.

5 Note To execute a script, right click on the script object and selah.

Accessing Online Help

HiQ offers tooltips, context-sensitive help, and online help that you can
access in the following ways.

You can access the Highline help by selectingiQ Help Topics

from theHelp menu. There you find information not available in this
manual, such as complete function reference and answdosto

Do I...? questions.

Tooltips appear when you move the mouse cursor over a button in any
toolbar. The text of the tooltip indicates the function of the button.

A help topic appears in the status bar at the bottom of a HiQ Notebook
as you move the mouse pointer over the menu items.

You can click on the Help buttof, in other areas of the HiQ user
interface, such as dialog boxes, to access context-sensitive help for the
next item on which you click.

Note Use the <F1> key to access context-sensitive help for a selected item or for an area
where the cursor is located. For example, when your cursor is located in a script
within the name of a HiQ built-in function, help for that function appears when
you press <F1>.

© MNational Instruments Corporation
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This chapter introduces the fundamental features of the HiQ Notebook
interface and shows you how to interact with existing Notebooks.

Notebook Examples

This section presents two different HiIQ Notebooks—a data fitting example
and an expression evaluator Problem Solver—to demonstrate the use of the
HiQ Notebook. The data fitting example, Population Fit, demonstrates how
a Notebook performs a single data analysis, and the Expression Evaluator
Problem Solver demonstrates how a Notebook can solve a class of
problems. A Problem Solver Notebook accepts varied input from users
without requiring them to alter the contents of the script.

Data Fitting Notebook

In this example, you work with a Notebook that performs data fitting
analysis. The purpose of this example is to present the fundamental
interface elements in HiQ, general parts of a Notebook, and common
objects.

This Notebook demonstrates how HiQ analyzes a set of data, in this case
population data, and graphically displays it. More specifically, the
Population Fit Notebook graphically presents the change in U.S.
population over time.

This Notebook contains a script and a graph. The script object contains
HiQ-Script code that performs the data fit. The graph object displays the
data fit after the script executes.
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Opening a Notebook
1.
2.

To open a Notebook, use thile»Opencommand.
Open theexamples folder within theHiQ folder.

TheExamples folder contains Notebooks grouped by category. Later
you can explore the different examples to get a feel for HiQ
capabilities.

From theExamples folder, open th®ata Fitting folder and select
Population Fit.HIQ

Click onOpen. The Population Fit Notebook appears, as shown in
Figure 2-1.
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Figure 2-1. Population Fit Notebook
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Running a Script

To run the script, click on theerform Population Fit run button. The
output of the script appears as a plot within the graph and represents the
increase of U.S. population over time, as shown in Figure 2-2.
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Figure 2-2. Running a Script in the Population Fit Notebook

Four objects are visible on the Notebook page: the graph, two text boxes,
and the script. However, these are not the only objects in this Notebook, as
you will learn in the next section.

Right click on the run button, sele¢tew Source and scroll through the
script at the bottom of the page to get a feel for how HiQ performs analysis.
In this example, a single functidin performs the data fitting analysis.

You can access most analysis capability in HiQ through calls to single
functions likefit
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Viewing an Object List

Many, but not all, objects in a Notebook appear on the Notebook page. To
see all objects in the Notebook, perform the following steps in the
Notebook Explorer.

1. Click on the plus sign (+) to the left of the Notebook name (in this
example Population Fit.HiQ ) to expand the contents of the
Notebook.

2. Click on the plus sign (+) to the left of the w@djectsto expand the
Object List, as shown in Figure 2-3.

-] Command Window
=--§# Population Fit il
|_:_||E_T;| Objects
10 b
B graph
LinearProjectiondfPopulations
10 m
- T population2000Results
- [t] populations
T Tewt 1
o [1] pears
-7 Sections

Figure 2-3. Expanding the Object List

The Object Listcontains all objects in the active Notebook. With the
exception of the graph and HiQ-Script objects, all the objects in the list
resulted from the execution of the script. As you can see, objects do not
have to be visible to exist within a Notebook.

Note Any object created by a script exists in the Notebook and appears in the Object List
after that script runs. The only exception is objects with local scope. Seletaé
section of Chapter 6, HiQ-Script Referende the HiQ Reference Manualfor
information about local scope.

When HiQ-Script objects are generated, they appear only in the Object List.
If you want the object on the Notebook page, select it in the Object List and
drag-and-drop it on the page.

Expression Evaluator Problem Solver Notebhook

Problem solvers are HiQ Notebooks designed to interact with users to
analyze or solve a wide range of problems belonging to a certain class. The
previous example Notebook, Population Fit, does not qualify as a problem
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the option to fit populations from different countries or different time

ranges. In order to analyze a different set of data you would need to modify
the script. A problem solver is a HiQ Notebook that allows the user to enter
a different set of data or analysis problem without having to modify script.
The Expression Evaluator Notebook illustrates the problem solver features
you can use in HiQ. Perform the following steps to learn more about the

Expression Evaluator Notebook.
1. To open a Notebook, use thige»Opencommand.

2. Open theExamples\Problem Solvers
folder.

3. SelecExpression Evaluator.HiQ

folder within theHiQ

and clickOpen. The

Expression Evaluator Notebook appears, as shown in Figure 2-4.
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Entering Data and Running Scripts

This Notebook can evaluate any mathematical expression and display its
behavior graphically. Unlike the Population Fit Notebook, objects in the
Expression Evaluator Notebook expect input from a user. The user enters a
mathematical expression, the number of points to plot, and the interval of
the domain. In this example, all objects have default values so you can just

run the Notebook.

1. Click on theevaluate button to evaluate the expression. The Notebook
evaluates the expression over 128 points, starting at 1 and ending at 4.

The graph displays the result.
2. Enter the mathematical expresssinx)*cos(x) into the text

object labeledr(x) =.

3. Click on theEvaluate button to evaluate the expression.
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Figure 2-5. Evaluating Expressions with the Expression Evaluator Notebook
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The expression you entered is fed into the numerical algorithm in the script.
The plot that appears when you run the script is a graphical representation
of the mathematical expressisin(x)*cos(x) that you entered. To

observe the role of the numeric input of this Notebook, enter various values
for the domain interval and number of plotted points and rerun the script.

Enter other mathematical expressions and run this Notebook to see how
they display. Keep in mind that you must use valid operators and valid HiQ
built-in functions. In this example, your expression must be in terms of
Consult the HiQ online help or ChapterFunction Referencef theHiQ
Reference Manudbr complete descriptions of operators and built-in
functions.

Understanding Objects

All the items on a Notebook page are called objects. Notice that any object
you click on becomes active and displays a border, as shown in Figure 2-6.
You can interact with any activated object directly on the Notebook page.

Figure 2-6. Object in Active Mode

What is an object in HiQ? Anything contained within a Notebook is an
object. The following list includes some useful facts about objects.

* An object is associated with a Notebook but is not necessarily visible
on the Notebook page until you place it there.

« Allinteractive tools of HiQ involve either the Notebook or its objects.

» HiQ uses several major categories of objects: numeric, graphic,
HiQ-Script, text, and ActiveX. Each of the objects in these categories
has a distinct purpose in HiQ.
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Deleting Objects and Object Views

Obijects in your HiQ Notebooks can exist without being visible on the
Notebook page. For example, you might want to display the plot of a data
set without displaying the numeric object that is the source of the data.

Note Remember the distinction between objects and object views when deleting. You can
delete an object entirely from the Notebook or delete only a view of that object from
the Notebook page.

Getting Results with HiQ

Deleting the View of an Object from a Page

Deleting the view of an object from the Notebook page is not the same as
deleting the object. When you delete a view, the object remains in the
Notebook Object List. You can still access the object through a script or in
the Object List.

To delete a view, right click on the object on the Notebook page and use the
View»Deletecommand. Alternatively, you can select the object view and
press the <Delete> key. The selected view is removed from the Notebook
page, but the object remains in the Notebook.

Deleting an Object from a Notebook

To entirely delete an object from a Notebook, right click on the object and
use theDbject»Deletecommand. Alternatively, you can select the object
view and press <Shift-Delete>. The object and all of its views are removed
completely from the Notebook.
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This chapter presents the Command Window. It explains how to navigate
the Command Window, get help from the Command Window, create and
modify notebooks from the Command Window, and get immediate results
using the Command Window.

For more information about the HIQ Command Window, see Chapter 2,
HiQ Command Windavin theHiQ Reference ManuakFor information
about HiQ-Script, see Chaptert5iQ-Script Basicsin theHiQ Reference
Manual

Navigating the Command Window

The Command Window provides immediate access to all analysis and
visualization functions in HiQ-Script. If you are looking for quick answers
or you are performing exploratory analysis, use the Command Window to
display your results immediately.

To experiment with the Command Window, open a new Notebook. By
default, the Command Window is attached to the bottom of the HiQ
window. You can adjust the position of the Command Window by clicking
on the double gray border on the left and dragging it. The window detaches
from the bottom frame and becomes a floating window, as shown in
Figure 3-1.

Note To return the Command Window to its default position, click in the Command
Window title bar and drag the window toward the bottom of the HiQ window. As
you drag the window, notice the gray frame. When the window is in a position
where it can be docked in the HiQ window, the frame becomes thinner. When you
see the thin frame, release the mouse button. This procedure works for the
toolbars and other detachable windows, such as the ActiveX Object Browser and
the Explorer.
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Figure 3-1. Floating Command Window

The Command Window prompt, >, indicates that the Command Window is
ready to receive a command. You can create different objects at the prompt.
For example, you can create a matrix object nafieygltyping the

following command at the prompt:

>A={1,2,3;4,5,6;7,8,9}

Notice that the Command Window echoes the result:

A=
1 2 3
4 5 6
7 8 9
Note If you do not want the Command Window to display the results, include a

semicolon after the command.

You can create a polynomial object namduly typing the following
command at the prompt:

> p = {poly:"x"2+2x+1"}
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The value for the polynomial objegets echoed by the Command Window:
p=x"2+2x+1

If an object is too large to view in the Command Window, HiQ displays the
object in an individual floating window. For example, create a graph by
typing the following command at the prompt:

> MyGraph = createGraph(A)

Note HiQ highlights all built-in functions, such asreateGraph , in blue to indicate
that you have correctly entered the function name.

HiQ creates a graph namgGraph of the matrix A and displays the graph
in its own window.

Notice that each HiQ-Script command assigns a new object name, such as
p, A, orMyGraph. All objects in HiQ have a name; however, you do not
have to name every object you create in the Command Window. For
example, you can quickly determine the norm of a matrix by typing in the
following command at the prompt:

> norm(A)

The Command Window echoes the result:
ans = 16.848103

Because you did not specify the object name, HiQ chose a default name. In
this case, the default object namauis .

Note You can change the default name in the Command Window property pages. Right
click in the Command Window and edit théame option in theDefault Object
Assignmentarea.
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Because the Command Window allows multiline commands, you can issue
commands over several lines to help you visually create a matrix or
organize a script, as in Figure 3-2.

Hill Cammard *indow
*B = {1,3,5; =]
Z,4,6;
78,9
=for i = 1 to E.coluuns do
®¥[*,1i] = golwve (i, EB[*,i]);
end for

. P
[ Command {Tog §

Figure 3-2. Multiline Commands in the Command Window

You can recall and edit previous commands by using the arrow keys. The
Command Window accepts all special Command Window commands and
all HiQ-Script built-in functions.

Getting Immediate Results with the Command Window

The Command Window offers access to all of the analysis and
visualization capabilities of HiQ-Script. The following two examples show
you how to use the Command Window to quickly compute answers. The
first example computes the solution of a linear system of equations. The
second example simulates a system of ordinary differential equations.

Solving a Linear System of Equations

Linear algebra is a widely used area of analysis for describing linear
dynamic systems, computing the best fit to a set of data, optimizing
equations, and many other areas. One of the most common operations in
linear algebra is solving a system of linear equations.

Consider a set of three linear equations with three unknowns:
Ix; +2X,+3X; =6

4X, + 5%, +6X3=2
X +8X, + X3 =7
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These equations can be represented in linear algebra syntax as
Ax =b

whereb is a vector containing the values on the righthand side of the
equationsA is a matrix containing the values of the coefficients on the
lefthand side of the equations, anis a vector of unknown quantities.

To create the matriA and the vectob, type the following at the prompt:
>A={1,2,3;4,5,6;7,8,9};
>b={v:6,2,7};

One obvious way to solve this linear algebra equation for the veddo
multiply the vectob by the inverse of the matrix:

>x=inv(A) *b

This method works only if the matrix has an inverse. In this cagejs
singular, and, therefore, it is not invertible. HiQ displays the following
message to convey this informatidie matrix is not invertible

because it is numerically singular

Multiplying the vectorb on the left by the inverse &f, as above, is
semantically equivalent to dividing the vechoon the left by the matri&.

HiQ uses the backslash operator (\) to indicate left division and chooses an
appropriate method for solving the equation:

>x =A\b

In this case, the left divide operator is equivalent to calling the built-in
functionsolve :

> x = solve(A, b)

Both of the solutions share the same result:
x=—2.027778 0.0555556 2.1388889

Solving a System of Ordinary Differential Equations

Scientists and engineers use differential equations in many areas to
describe the dynamics of a physical, chemical, or electrical system. HiQ
contains a set of methods for numerically solving first-order ordinary
differential equations for both initial values and boundary values.
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For example, consider a second-order, initial-value system described by the
following equations:

dx;

— = —-b5x,+5
dt !

dx,

— = —-10x,+ 10
dt 2

These equations describe how two stateandx,, change in time. This
example solves for the statesandx, as timet moves from 0 to 2. The
initial value for the states, andx, at time = 0 are 4 and 9, respectively.

ODEIVPis the HiQ built-in function for solving ordinary differential
equations (initial value problems). To get started, typeIVP at the
Command Window prompt and press <F1> to display the online help for
this function. Study the first function listed under theageheading:

[tOut, X] = ODEIVP(fct,x0, start, stop, stepSize,
IVPAIg , absTolr , relTolr , outStep , callback )

= Note A HiQ function call consists of a list of input parameters enclosed by parentheses
to the right of the function name and a list of output objects enclosed by square
brackets to the left of the equal sign.

The first five parameters for tl@DEIVP function are required and consist

of a user function that describes the differential equations, a vector
representing the initial values of the states, a starting value, a stopping
value, and a step size for the solution. The remaining parameters are
optional. (As a convention, all optional parameters appear in an italic font.)

To create the user function for the differential equations, click on the
parametefct in the online help parameter table to view a detailed window
with a template for the user functiém , as shown in Figure 3-3.

In the Command Window, press the <Esc> key to clear the current
command. Copy this function (by selecting the text Bditb>Copy) and
paste (by selectingdit»Pastg it at the Command Window prompt.
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>'HiQ Online Help =] E3
File Edt Bookmark Options Help

Helplnpicsl Bach | Frint | DOptions | About | £ | 3 |

ODEIVP

See Also Examples

Purpose :I

Solves a set of ordinary differential equations given initial conditions.
Usage

[tOut, X] = ODEIVF(fct. =0, =tart. stop., =tepSize. JFIF&ls.
Fh=findr, relifolfr, outsSren, oafihack )

[tOut. HyS
P WEELE Pl E xample =10l x|
Solves 4| Help Topics Back Options £ 2>
Parame]| fct
Name . - ' . . .
The function defining the set of n first order differential equations.
fot function fotit, =)
0 7t — real scalar
=
~<® — real wector
start
=top
. return =dot
ztepSizg
<<zdot - real wector
IVPilg

end function:

<CoCy =l

Figure 3-3. Accessing the fct Function Template

Complete the function as follows. Insert the cursor in the last line and
press <Enter>.

> function fct(t, x)
/It — real scalar
/Ix — real vector
xdot[1] = -5*x[1] + 5;
xdot[2] = —=10*x[2] + 10;
return xdot;
/Ixdot — real vector
end function;

If you have already pressed <Enter> and need to edit what you typed, recall
the function with the up-arrow key and then edit it. After you make your
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Getting Results with HiQ

edits, insert the cursor at the end of the function and press <Enter>. HiQ
creates a user function nanfed .

To create the vector of initial values of the states of the two differential
equations, type the following command:

>x0 ={v: 4, 9};

To solve the differential equations starting at 0, ending at 2, and with an
output step size of 0.2, type the following command:

> [t, X] = ODEIVP(fct, X0, 0, 2, .2);

HiQ solves the differential equation and returns the independent solution
values in the vectar and the solutions to the two differential equations in
the first and second columns of the maxix

Finally, visualize the results using tbeateGraph  andaddPlot
functions:

> g = createGraph(t, X[*,1])
> addPlot(g, t, X[*,2])

The first line creates a new graph nargevdth a new plot. The second line
adds a new plot to the graphHiQ creates a floating view of the graph, as
shown in Figure 3-4.

When you save this Notebook, all of the objects you have created are saved
with it. You can load the Notebook later and change the parameters in the
differential equations, alter the starting and stopping values of the solution,
or place the objects on the Notebook page to create a document. You do not
have to recreate results because you save them as you save the Notebook.
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xdot [E] = -10*x[Z] + Ll0: o.o 0.4 0.8 1.2 1.8 z.0

return xdot;
FExdot - praal weactor

end function;

=x0 = {w: 4, 9};

=[t, X1 = ODEIVP(fct, x0, O, 2, .Z);:
=g = createGraphit, X[*, 11},
=addPlot (g, t, XH[*,Z1);

=

i o
r Command! Log,‘
[ Page1of1 [ al [B0 [CAFS [NOM [N

Figure 3-4. Creating an Object View
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Getting Help from the Command Window

When working in the Command Window, you can access the online help
using any of the following methods.

e Press the <F1> key when you are in the Command Window, and the
help for the Command Window is displayed.

« Type a function name at the prompt, place your cursor in the function
name, and press <F1>. The online help opens the topic information for
that function.

e Typehelp atthe command prompt, and the help for the Command
Window is displayed.

e Typehelp keywordat the command prompt, wheteywordis the
function, script keyword, or help file entry for which you are looking.
The online help opens the topic information related to the keyword.

Getting Notebook Information from the Command
Window

A Notebook is an organizational tool as well as a documentation tool. HiQ
saves all objects created in a Notebook with the Notebook so you can
access them in a later session to continue your analysis.

This section describes how you can use the Command Window with an
existing Notebook to quickly find answers to questions about Notebook
data. For this discussion, open and refer taCthvemand Window.HiQ
example in th&xamples\Getting Results folder. This Notebook
contains a matrix of data and a 3D graph representing seismic data
collected at a seismographic station, as shown in Figure 3-5.
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Figure 3-5. Command Window Notebook
In this example, you create a 2D graph of a signal and compute its average.

Suppose you want to know what happened thirty seconds into the seismic
experiment. Specifically, you want to graph the data and calculate the
average. First, you need to extract the desired data from the Seismic matrix.
Type the following command at the command prompt to create a new
vector of data from row 30 of the Seismic matrix:

> slice = Seismic[30,*]

This line of HiQ-Script creates a new vector object nastieel using

row 30 and all of the columns of the Seismic matrix. This object is visible
in its own window floating above the Notebook. You can scroll down to
view all elements of the vector.
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Although a tabular view of this data is useful, a graph can convey this
information faster and more effectively. Type the following command at the
prompt to create a graph slfce

> myGraph = createGraph(slice)

With this command, you have created a new graph object nap@dph
that displays a plot of the objegtice . If you need to make this graph
larger, resize the window.

To compute the average, or arithmetic mean, of the elemediitein, type
the following command at the prompt:

> ave = mean(slice)

The new scalar objeate represents the average of all elements in the
vectorslice . Notice that you can see thee object in the Command
Window immediately after you type the command. To viewatleeobject
in its own window, type the following command at the prompt:

> view ave

To dismiss the floating window view, click on the close box in the title bar
of the view. Theview command is one of several Command Window
commands you can use to manipulate objects from the Command Window.
In the next section, you use the Command Window to modify this
Notebook.

Modifying a Notebook from the Command Window

The Command Window is a convenient place to create or modify a
Notebook as you generate results. For example, you can place notebook
views of the objects created in the previous section by usingattee
command. Place the new objects on the page by typing the following
commands:

> place slice
> place myGraph

> place ave
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These commands place three new views on the Notebook: one view for
slice , one view fomyGraph, and one view foave .

Use the following procedure to move objects on the Notebook page:

1. Rightclick on the object you want to move and drag the object to a new
position.

2. When you have the object positioned where you want it, release the
right mouse button.

Use the following steps to resize an object:

1. Click on the object to activate it.

2. Position the mouse on the object corner to activate the resize cursor, as
in the following figure.

43
33
- [
\
13 \.\
3
=7
=iT= L L L I
o 20 40 &0 80 100
.

Figure 3-6. Resizing an Object

3. Click and drag the object border to the appropriate size.
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Figure 3-7 shows the modified Notebook, which now analyzes and
documents the results of a seismic experiment. To print this Notebook for
a report or hardcopy documentation, useRite>Print command.

mHiﬂ - [Command Window_Hid] [_ (O] =]
@ Fie Edit “iew Notebook ‘window Help = Elll
Dl2|E| 8] ¢ =2 of-] @] B |
— - -
ﬂ =] Command windaw 16 17 18 B R
ﬁ_|:| EQ Command *window. Hitl - 10 s £l 451 T
FE & Obiects 32 0.71 1.8 3.32 E
E 23 048 1.08 1.95 Z
I% a4 0.88 0.94 1.07 E
ﬁ 35 0.98 0.58 0.0 7
— 36 0.45| -0.32| -1.38 m
Seiomic Wl
T
1| o.0s m
z| o0.os L2
IEJ o0 (9]
[ 4| .05 [#])
% 5 -0.13 43+ JLal
i 6| -0.31 o plz]
i ] =]
| sf— =
slice 134 g
i 5,
338 ]
=
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o | ,

Al >place slice
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=
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Figure 3-7. Modifying a Notebook from the Command Window
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This chapter explains how you can get different types of data into HiQ. In
this chapter, you build two Notebooks—the Climate Notebook and the
Seismic Notebook—and use the Import Wizard to get your data into HiQ.
You enhance these Notebooks over the next several chapters.

Many Notebooks you create with HiQ involve analyzing and visualizing
data. Usually this data exists in a file on your hard drive. When you need to
import text or binary data from a file, you can take advantage of the HiQ
Import Wizard.

Although you can use the default import settings in most cases, the Import
Wizard allows you to define the data format in your file. When you change
any of the import setting options in the Import Wizard, the data Preview
window automatically updates to indicate the format of the imported data.

Climate Notebook: Importing Data

Over the next several chapters, you build a Notebook that performs a data
fit on climate data from a file. As you conclude each task, save the
Notebook to use it in the next chapter. If you forget to save, you can start
with a prebuilt Notebook at the beginning of each chapter.

Consider a meteorological data set containing yearly rainfall and
temperatures. To get this the data into HiQ, imgoniate.dat  using the
following steps.

1. Open a new fileRile»New) and save the new notebook as
climate.HiQ (File»Save A$.

2. Selecimport Wizard from theNotebookmenu, and click on the
Browse button.
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3. Select the filelimate.dat in theExamples\Data folder and click
onOpen. The Preview window displays the raw, unformatted contents
of the file, as shown in Figure 4-1.

Chooze the zource that you wish to import from. 1t can be a file or the clipboard. Faor the clipboard
you will need to choose the type of data that pou wizh to import.

climate. dat Browse... |

Format |Datalbject j

Presiew More |

Temp

70,

[=E:]

s7.
57,
==
57,
70,

70

B8
s7.
57,

Import Wizard: Importing

r— Impart Fram

" File

" Clipboard
Frewiew:
Tear Bain
1927 34,83
1528 2675
139 28.07
1330 3574
1531 31.61
1932E 2. 46
1333 3044
1934 F2.78
1935 4301
1336 35,9
1337 351

1

LUt N e |

-1

FY

N

™ Preview in Hexadecimal Format

< Bank e | Cancel I Help |

Figure 4-1. Importing Climate Data with the Import Wizard

In this example, the contents of the file are readable because the data
was saved in ASCII format.

4. Click onNext>. On the second page of the Import Wizard, HiQ
imports a portion of the file and displays the data in the Preview

window.

On this page, you can change the name of the object (HiQ uses the
filename by default). You also can start importing the data on a row
other than 1, which is useful if the data file contains a header that you
do not want to import. In this example, HiQ ignores the first line
because it does not contain any numbers.

Getting Results with HiQ

4-2 © National Instruments Corporation



Chapter 4 Getting Your Data into HiQ

5. SelectGenerate Scriptand name the scriptportData , as shown in
Figure 4-2. Although this script is not required to import the data, later
you use it to complete the Notebook as a problem solver.

Import Wizard: Importing climate as Numeric Data

Select the import options for your datazet:

—Format

* General Mumeric

i~ Custam

" Predefined: | rumenc [text]

-

Options

Object Mame Iclimale

Start Impart at B o |1 3:

¥ TGenerate Script

IImpoltData

Preview:  C:\Program FilestMational

Freview Maore |

1327 3483 0.1 -

lazs ZE.75 [ I—

1329 28,07 67,7

1330 3574 67.1 —

1931 2l.61 62,9

1332 3z 46 67.9

1933 20,44 0.8

1934 az_ 7k 70

1335 4301 6a._7

1938 3.9 67.2

1937 35.1 687.7

1938 z7.0% 63,3 ;'
[ Preview Original File

< Back I Finish I Cancel | Help |

Figure 4-2. Generating a Script with the Import Wizard

6. Click onFinish to import the data.
7. Save the Notebook.

Figure 4-3 shows the Climate Notebook with the imported data. The
climate data, which was imported as a matrix object, is visible on the
Notebook page. The script generated as a result of the import is not visible
on the Notebook page, but it is listed in the Explorer Object List.

You can move, resize, and modify the appearance of any object on a
Notebook page. For example, to quickly expand the matrix to display all of
its data, right click on the matrix and sel&ttow All Elements
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Figure 4-3. Climate Notebook with the Imported Data

Seismic Notebook: Importing Data

Getting Results with HiQ

Over the next several chapters, you create a Notebook that visualizes and
analyzes seismic data from a file. As you conclude each task, save the
Notebook to use it in the next chapter. If you forget to save, you can start
with a prebuilt Notebook at the beginning of each chapter.

Consider a file of binary data representing data collected from a seismic
event. Because a raw binary data file contains no format information,
you must know the structure of the data to successfully import it. In this
example, the data represents a matrix of values with 100 rows and

100 columns and was written in IEEE Real 64 format. To import this
data, perform the following steps.
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1. Open a new fileRile»New) and save the new notebook as
seismic.HIQ . (File»Save A3.

2. Selecimport Wizard from theNotebookmenu and click on the
Browse button.

3. Select theseismic.bin  file from theExamples\Data folder and
click onOpen. The Preview window displays the raw, unformatted
contents of the file, as shown in Figure 4-4. Scroll through the Preview
window to view the binary data.

Note You might need to seled&ll Files from theFiles of typelist to display all
available files.

Import Wizard: Importing EHE
Choose the source that pou wizh b import from. IF can be a file or the clipboard. For the clipboard
vou will need to choose the type of data that vou wizh to import,

r— Impart From

& File |5 sismic. bin Brawse... |

€ Clipboard Farmat | text j
Presvigm: Frewview Morel
000000C0: ESECZEFE SYEETIEF ELEESSETY ELAZAT4EF ... g, ...t |a
000000 : PR N - DR
QO0000ED: =.E~..{..J..%nl.
Q00000 Fd: L ,-TEY.Q+ LB
oooooLo0: Lol m. 2.0 fC.
oo0o0oL1o: I <1 P e U L O
aoooolzEo: I alImml. .. ~7?
oo0o00L1z0: G..s..~%_ _F;n.}?
ao000140: "POOH.|MT.W. .. =¥
oo0o00LED: R R R M
a00001e&: W .. mlr? __x' . n?
oooooL7o: P - TR -

¥ Preview in Hexadecimal Format

< Eank Hent s | Cancel I Help

Figure 4-4. Importing Raw Seismic Data with the Import Wizard

In this example, the file is not readable because the data is saved in an
unreadable binary format. You must first tell HiQ how to format the
data before the Preview window is readable.

4. Click onNext. HiQ recognizes that the file is binary and automatically
selectPredefined: numeric (binary) for the format.
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Click onNext. On the third page, HiQ imports a portion of the file and
displays the data in the Preview window. To verify that the data is
correct, scroll through the column of numbers. If the data had been
written using a different binary format, you would have set the correct
Data Type andByte Ordering options to specify the format.

Click onNext. Import this data as a matrix with 100 columns, as shown
in Figure 4-5.

Import Wizard: Importing Seismic as Numeric Data

Enter a name for the new object and select the type of object ta create:

Creation O ptiong

Object Mame |Seismic " Create a vector

% Create a matrix with I'IEID columin(z]

™ Transpose matris
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Figure 4-5. Importing Formatted Seismic Data

Click onFinish to import the data.

8. Save the Notebook.

Figure 4-6 shows the Seismic Notebook with the imported data. The
seismic data, which was imported as the matrix Seismic, is visible on the
Notebook page.
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Figure 4-6. Seismic Notebook with Imported Data

Importing Data as Different Objects

Using the Import Wizard, you can import data in different formats as
different objects. This section contains procedures for importing data in a
text file as a text object or numeric object, importing data in a binary file as
a numeric object, and importing data in a custom format with the custom
import option.

Note The Import Wizard dialog box includes advanced settings for formatting data. Use
the Next and Back buttons to access all of the options. Click on fri@ish button
in the last option panel to accept all your settings.
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Importing a Text File as a Text Object
To import a text file into your Notebook, use the following procedure.

1.

Selecimport Wizard from theNotebookmenu and click on the

Browse button.

Navigate to the text file you want to import, select it, and €ipkn.
From the Import Wizard, select the appropriate import options.

a. Ifthefile has atxt extension, click offrinish when you are

ready to import the file.

b. Ifthe file is not atxt file, click on thePredefined option and
selecttext from the list of predefined formats. Click &mish
when you are ready to import the file.

Your text file is now imported as a text object and is accessible through the
Object List.

Note Use the data Preview window of the Import Wizard to inspect how HiQ will import
the data. You might need to modify the import settings to obtain a special format.

Importing a Text File as a Numeric Object

To import a text file into your Notebook as a numeric object, use the
following procedure.

Getting Results with HiQ

1.

Selecimport Wizard from theNotebookmenu and click on the
Browsebutton.

Navigate to the text file you want to import, select it, and @ipkn.

Use the Preview window to ensure that your data is going to import
correctly. If your data appears correctly in the Preview window, click
on Finish. Otherwise, follow the remaining steps to customize the
formatting of your data.

To customize the formatting of your text file, click on Bredefined
option and selegtumeric (text) from the list of predefined formats.

Click onNext> to select the appropriate delimiter method.

Click onNext> again to select the appropriate type of numeric object
to create.

When your settings are complete, clickFanish in the last panel of
the Import Wizard.

Your text file is now imported as a numeric object and is accessible through
the Object List.
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Importing a Binary File as a Numeric Object

To import a binary file to your Notebook as a numeric object, use the
following procedure.

1. Selectmport Wizard from theNotebook menu and click on the
Browse button.

2. Navigate to the binary file you want to import, select it, and click
Open.

3. Click on thePredefinedoption and selectumeric (binary) from the
list of predefined formats.

Click onNext> to select the type and byte ordering of your data.
5. Click onNext> again to select the appropriate type of object to create.

6. When your settings are complete, clickFonish in the last panel of
the Import Wizard.

Your binary file is now imported as a numeric object and is accessible
through the Obiject List.

Importing with the Custom Import Mode Option

The custom import option is useful when you know how to write import
formats in HiQ-Script. Refer to the documentation onitip@rt  built-in
function in the online help.

Note If you need to export data from HiQ, use the Export Wizard, which works similarly
to the Import Wizard. To access the Export Wizard, right click on the object you
want to export and seleéxport.
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Visualizing Data with 2D and
3D Graphs

This chapter describes data visualization, which is an indispensable tool for
communicating results, interpreting your analysis, and gaining an intuitive
understanding of what your data represents. In this chapter, you enhance
the Climate and Seismic Notebooks with 2D and 3D graphs displaying the
data you imported in the previous chapter.

Climate Notebook: Visualizing Rainfall and
Temperature Data in a 2D Graph

You can graph most data in two dimensions, where the data is plotted
against a single, independent variable. In this example, you plot
temperature and rainfall data on a 2D graph.

Creating a Graph
1. Open thelimate.HiQ  Notebook if you completed the Notebook
example in Chapter 4etting Your Data into HiQOtherwise, open
climate5.HiQ  from theExamples\Getting Results folder.
2. To add a 2D graph object to the Notebook, click on the 2D graph tool
in the HiQ Tools toolbar.
Note You also can create objects using tNetebook»Createcommand. For this

example, seledtiotebook»Create»2D Graph
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3. Click and drag on the Notebook page where you want the new graph
to appear, as shown in Figure 5-1.
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Figure 5-1. Clicking and Dragging to Place a 2D Graph Object on a Notebook Page

4. Change the name of the graph object in the Explorer. Select the object
in the Object List, place the cursor in the object name, and replace
Graph2D_1 with graph to rename the object.

Plotting a HiQ Data Object

Add a new plot to the graph as described in the following steps. After
completing the first six steps, compare your New 2D Plot dialog box with
Figure 5-2, which shows the correct settings.

1. Right click on the graph and selé&w Plot

2. SelectData as theRangeoption for your graph and click on the
Browse button to the right. The range is the y data to plot.

Getting Results with HIQ 5-2 © National Instruments Corporation



Chapter 5 Visualizing Data with 2D and 3D Graphs

3. Selectlimate from theFrom Matrix option, choos€olumn, and
type2. Click OK.

4. SelectData for thex Domain option for your graph and click on the
Browse button to the right. The domain is the x data to plot.

5. Selectlimate from theFrom Matrix option, choos€olumn, and
typel. Click OK.

6. SeleciGenerate Scriptand name the scripfotl , as shown in
Figure 5-2. Although this step is not required to plot the data, you can
use this script later to complete the Notebook as a problem solver.
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Figure 5-2. Adding a Plot to a Graph

7. Click onOK to add the new plot.
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Figure 5-3 shows the graph and new line plot, which represents the yearly
rainfall for the last 71 years.
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Figure 5-3. Plotting Climate Data on a 2D Graph

Modifying the Graph and Plot

Many times the reports and presentations you create require graphs with
special formatting. With HiQ, you can format your graphs to match your
needs. In this example, rainfall data might better be represented by a bar
graph. To modify the properties of a plot and graph, use the following
procedure.
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1. Right click on the graph and sel@bpertiesto access the 2D graph
property pages, as shown in Figure 5-4.
2D Graph Properties K E2
Dbiectl Graph Plats |.-’-‘«>:es I
Pl
Style \4/-\ -
Line
General | Tite | Point | Line | Fil |
¥ Show Plot Coordinate Spstem Icartesian 'I
Azzociated ' Axis I_I,I'I Bz vI
(] I Cancel Apply Help
Figure 5-4. 2D Graph Property Pages

2. To modify plot properties, click on the Plots tab to change the plot style
to a vertical bar\(ert. Bar) in theStyle area. This style changes the
plot to a vertical bar plot.

3. To modify graph properties, click on the Graph tab.

4. EnterAustin Climate for the grapHitle.

5. To modify axis properties, click on the Axes tab.

6. IntheAxeslist box, seleckAxis and entelvear in theTitle field.

7. SetAxestoylAxis. (y1 denotes the first y-axis. Two-dimensional
graphs can have up to eight y axes. You use multiple y-axes later in
this chapter.

EnterRainfall (inches) for theTitle of the y1 Axis.
9. Click onOK.
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Figure 5-5 shows the Climate Notebook with the modified plot. The bar
graph effectively communicates the trend in rainfall totals for 71 years.
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Figure 5-5. Climate Notebook After Modifying the Plot

You can add multiple plots to this graph to view the same data in different
forms or to compare different data sets. In this example, you might want to
add a new plot containing temperature data, as the next section explains.

Working with Multiple Plots in a Graph

A HiQ graph can display multiple plots. In this section, you add a new plot
of temperature data to the same graph that you created in the previous
section.
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1. Add a second plot of the rainfall data, specifying the third column for
the range of data instead of the second column. SeleGietherate
Script option on the New 2D Plot dialog box and name the script
Plot2 . Figure 5-6 shows the correct settings for this plot.
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Figure 5-6. Adding a Second Plot to the Graph

Later you use this script to complete the Notebook. To review this
procedure, seBlotting a HiQ Data Object

The graph now has a second plot representing the average temperature
over the same time period. Because the y-axis is labeled for the rainfall
plot, we need to add a second y-axis for the temperature data. This
second axis displays the temperature scale on the right side of the
graph.

Right click on the graph object and selecbperties.

Click on the Plots tab. Select the rainfall gledndle)-2  from the
list of available plots in the Plots property page.
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4. On the General tab on the Plots property page, cly@Agis as the
Associated Y Axis as shown in Figure 5-7.
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Figure 5-7. Adding a Second Y-Axis

5. Click on the Axes property page and selectythéxis.

6. Click on the Title tab and name the y2 axsperature
(degrees F)

7. Onthe Range tab, set tilede to Manual with aMinimum of 50 and
aMaximum of 80, as shown in Figure 5-8.
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Visualizing Data with 2D and 3D Graphs

2D Graph Properties K E
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Figure 5-8. Setting Range Properties for a Y-Axis

Click onOK.
Save the Notebook alimate.HiQ

5-9
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Figure 5-9 shows the Climate Notebook with the second plot representing
temperature data. This Notebook effectively presents two related data sets
with different ranges using multiple y axes on a single graph.
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Figure 5-9. Climate Notebook with Two Related Data Plots

Seismic Notebook: Visualizing Seismic Data
in a 3D Graph

For many real-world data sets—for example, terrain contours, the motion
of an aircraft in three dimensions, the temperature distribution on a surface,
and joint time-frequency analysis—you need to visualize data in three
dimensions. In this example, you create a 3D graph of the seismic data.

Getting Results with HIQ 5-10 © National Instruments Corporation



Visualizing Data in 3D

1.

Chapter 5 Visualizing Data with 2D and 3D Graphs

Open theseismic.HIQ  Notebook if you completed the Notebook
example in Chapter 4etting Your Data into HiQOtherwise, open
seismic5.HIQ  from theExamples\Getting Results folder.

To add a 3D graph object to the Notebook, click on the 3D graph tool
in the HiQ Tools toolbar.

Click and drag on the Notebook page where you want to place the new
graph.

Drag and drop the Seismic matrix from the Object List in the Explorer
to the graph on the Notebook page. When your mouse looks like the
one in Figure 5-10, you can drop the data on the graph.
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Figure 5-10. Using Drag-and-Drop to Plot Seismic Data
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Modifying a 3D Graph and Plot

Three-dimensional graphs have all 2D graph properties plus several other
properties of their own. You can access all properties from the Properties
dialog box. For example, you might want to change the color of the surface
plot and project the data to both the XZ and YZ planes.

1. Right click on the graph and sel&rbperties.
2. Selectthe Graphtab and erSeismic Activity  for the grapitle.
3. Select the Axes tab and set the axis titles according to the following

table:
Axis Title
X Time (sec)
y Frequency (Hz)
z Magnitude
Note To switch between the axes, select the axis inAleslist. To set the title for an

axis, type the axis title in th&itle field.

4. From the Plots page, select the General tab and char@elthélap
to color spectrum, as shown in Figure 5-11.
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Figure 5-11. Setting the Plot Color Map
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5. Click on the Projections tab and seleobject to X-Z Plane and
Project to Y-Z Plane.

Click onOK.
Save the Notebook asismic.HiQ

Figure 5-12 shows a graph similar to the one you have created that displays
data regarding seismic activity as a function of time and frequency. You can
experiment with the other 3D property pages—3D and Lighting—to
become more familiar with the flexibility of display formats for 3D graphs.
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Figure 5-12. Seismic Notebook with Data Visualized in a 3D Graph
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Rotating, Zooming, and Panning a 3D Graph

After putting a 3D graph into active mode, you can change the viewing
position of it using combinations of the mouse, the <Alt> key, and the
<Shift> key.

Note Click on a graph object to put it into active mode (the mode for editing the graph);
a shaded border appears around the object. If you do not see the shaded border,
the object is probably in selected mode (the mode for sizing and moving the object
as a whole). Deselect the object by clicking on a blank space in the Notebook page
and then click on the object again to put it into active mode.

To rotate the graph, click and hold anywhere in the graph area and drag the
mouse up, down, left, or right to rotate the graph up, down, left, or right
respectively.

To zoom the graph, click and hold anywhere in the graph area while
pressing the <Alt> key. Dragging the mouse down zooms the graph in and
dragging the mouse up zooms the graph out.

To pan the graph, click and move the mouse anywhere in the graph area
while pressing the <Shift> key.

Getting Results with HIQ 5-14 © National Instruments Corporation



Analyzing Data with HiQ-Script

This chapter introduces HiQ-Script as an analysis tool. In this chapter, you
analyze the data in the Climate and Seismic Notebooks with HiQ-Script
from the Command Window or the Notebook.

HiQ-Script, a programming language built for analysis, has many advanced
features to make programming easier. With HiQ-Script, you have access
to all HiQ built-in analysis functions, plus you have the power to create
your own functions and programs using the HiQ-Script programming
environment. In the first example, you use HiQ-Script to analyze rainfall
data. In the second example, you use HiQ-Script to compute the energy in
a signal.

Climate Notebook: Analyzing Rainfall Data

In this data analysis example, your goal is to add analysis to an existing
Notebook that contains climate data to determine specific statistics, such as
the average yearly rainfall totals and the average temperatures over the past
71 years.

You can access HiQ-Script in the Command Window or from a script object
on a Notebook page. The Command Window returns immediate results.
The script object encapsulates a series of HiQ-Script statements to extend
the analysis and visualization capabilities of a Notebook.

1. Operclimate.HiQ if you completed the Notebook example in
Chapter 5Visualizing Data with 2D and 3D Graph®therwise, open
climate6.HiQ  from theExamples\Getting Results folder.

2. To quickly compute the average rainfall and temperature using the
Command Window, type the following two commands.

> averageRain = mean(climate[*,2])
averageRain = 33.042958

> averageTemp = mean(climate[*,3])
averageTemp = 68.302817

HiQ creates two new objects that contain the average of the second and
third columns of the climate matrix. The brackets denote the desired

© MNational Instruments Corporation 6-1 Getting Results with HIQ



Chapter 6 Analyzing Data with HiQ-Script

Getting Results with HiQ

indices of the matrix, the asterisk denotes all row elements, and the 2
and 3 denote the second and third columns of the matrix. You can
continue to perform any analysis from the Command Window.
Although obtaining results from the Command Window might satisfy
your information needs, you can quickly and easily document the
results on the Notebook page.

Check the Object List in the HiQ Explorer. As shown in Figure 6-1, the
objects you createdaverageRain  andaverageTemp —are now

listed. To place any object from the Object List on the Notebook page,
you can drag-and-drop the object from the Explorer to the Notebook

page.

Hill Explorer
+[E] Command window
=5 climates.Hil

SEERR ¥ [ bjects
10 averageRain
0 averageTemp
18] climate

B graph

E] ImportData
E] Platl

#- ] Sections

Figure 6-1. Climate Object List

Drag-and-drop the objeaterageRain on the Notebook page.

You can resize this object and change any properties. For example, you
might want to view exactly three decimal places of precision, including
any trailing zeros.

Right click on theaverageRain  view, and seled®roperties. On the
Numbers page, set tidecimal Placedo 3 and unchecRemove
Trailing Zeros. Click onOK.
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Setting Default View Properties

You can modify the properties of an object and make them the default
properties so that any new views of an object of that same type have those
properties.

1. Right click on theaverageRain  object view and choose
Defaults»Update Default Properties
2. Drag-and-drop thaverageTemp object from the HiQ Explorer to the

Notebook page near theerageRain  object. Notice that this new
view has the same size and decimal placeserageRain

Figure 6-2 shows the Climate Notebook with the calculated average
temperature and rainfall. You can print this Notebook to document the

climate statistics over the last 71 years.
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Figure 6-2. Climate Notebook After Analyzing Rainfall and Temperature Data
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Looking for Trends

Finally, it might interest you to determine if there was a trend in the yearly
rainfall data over the past 71 years. You can detect a simple trend by
performing a linear data fit of the rainfall data. With the following steps,
you can perform a data fit and graph the results.

The built-in functions in HiQ-Script are intuitively named. For example,
you used the built-in functiomean to compute the mean (or average) of a
data set. The built-in function for performing a data fit is nafited and
the function for adding a plot to a graph is naraédPlot

1. Atthe Command Window prompt, tyfie without pressing the
<Enter> key. Notice thditt turns blue, indicating that HiQ
recognizes this name as a built-in function.

2. With the cursor placed iit , press the <F1> key. HiQ displays the
online help for thdit function.

This function can perform many kinds of data fits, from simple linear
regression to complex multi-dimensional nonlinear fits. Because you
are interested in the actual fitted data points in this example, you
perform a line fit, which is the first usage listed fior .

For information about the value of each parameter, scroll down to the
Parameterssections. Notice that the fifth return value returns the
actual fitted data points.

3. To compute the fitted data, type the following script at the Command
Window and press <Enter>.
[,.,.fitData]=fit(climate[*,1],climate[*,2],<line>);

The four commas on the left indicate that you do not want the first four
values returned from the function.
Note HiQ-Script is case sensitive. Make sure you type the script exactly as it appears.

4. Close the help window.

5. To add a plot of the fitted data to your graph, type the following script
at the Command Window and press <Enter>.
fitPlot=addPlot(graph,fitPlot,climate[*,1],fitData);

The parametsiitPlot  is a plot handle you can use to refer to the plot
itself when you want to manipulate it later.

6. Save the Notebook amate.HiQ

Getting Results with HiQ
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Figure 6-3 shows the Climate Notebook, which now displays a plot
representing the trend in rainfall over the last 71 years.
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Figure 6-3. Climate Notebook Showing Rainfall Trends

ing the Notebook

This Notebook now communicates the rainfall history over the past several
years, as well as the average rainfall and average temperature. You can use
this Notebook as a report for documentation or as a visual aid for a
presentation.

If you repeat your analysis only once a year as new data becomes available,
the steps you performed while creating this Notebook might suffice;
however, if you need to repeat the analysis on a daily basis on many
different sets of data, these steps might be inefficient. Because you can
automate analysis in HiQ, you can create a Notebook that analyzes data
when you push a button. You automate this analysis in Chapter 8,
Converting a Notebook to a Problem Solver
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Seismic Notebhook: Computing the Energy in the Signal

In this example, your goal is to compute the energy present in the seismic
data at a particular point in time. Because the seismic data represents the
power of the measured signal versus time and frequency, the energy in the
signal at a specific time is the integral of the frequency signal at that time.

1. Openseismic.HIQ if you completed the Notebook example in
Chapter 5Visualizing Data with 2D and 3D Graph®therwise, open
seismic6.HiIQ  from theExamples\Getting Results folder.

2. Generate a vector representing the actual frequencies in the seismic
data. Each column in the Seismic matrix represents the time domain
data at a specific frequency. The first frequency point (the first column
in the Seismic matrix) is 4 hertz, and the frequencies (columns) are
separated by 4 hertz increments.

Type the following line of HiQ-Script in the Command Window to
create a vector of frequencies starting at four, incrementing by four,
and containing as many elements as the Seismic matrix has columns.

f = 4 * seq(Seismic.columns);
Note HiQ-Script is case sensitive. Make sure you type the script exactly as it appears.

3. Press <Enter>.

4. To compute the energy in the signal at time 30, type the following
script in the Command Window and press <Enter>.

energy = 1/(2*<pi>) * integrate(f, Seismic[30,*])
The answer is echoed back in the Command Window, as shown in
Figure 6-4.
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Figure 6-4. Seismic Notebook After Computing the Energy in a Signal

5. Tofind information about thetegrate ~ function, place the cursor in
the function name and press the <F1> key.
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6.

Click on the first usage fategrate . The help for this topic
appears, as shown in Figure 6-5.

B Usages H =] E3

Help Topics Earck DOptiohs 44 2

4] | 2w

integrate i’
z = integrate(=z, v, Jddia)
Integrates a data zet over itz entire interval.
Name Type Description
2 Real Wector A wectar containing the independent data.
v Feal Wector A wectar containing the dependent data.

idalg Hil) Constant The data integration algorithm to use. (Optional.
Default = <parabolic:]
¢z=pline>
{parabolic:»

= Real Scalar The value of the numeric inkearation.

7.

Figure 6-5. HiQ Online Help Describing the integrate Function

In this usageintegrate  is integrating a data set specified by the
second parameter with respect to the first parameter.

The data set is row 30 of the seismic data, which represents the
frequency content of the seismic signal at 30 secondsniEbeate
function allows you to optionally specify the algorithm to use for
integrating the data. By default, the parabolic method is used.

Close the help window.

Automating the Analysis
To repeat this analysis for any other time, you can recall the line of

HiQ-Script and change the value 30 to the new time, or you can automate
this analysis so that you can open the Seismic Notebook and compute the

results by pressing a button.

1. Place a new script object on the Notebook page using the Script tool
on the HiQ Tools toolbar.
2. To compute the energy at time 30, type the following script in the
Script object as shown in Figure 6-6.
energy = 1/(2*<pi>) * integrate(f, Seismic[30,*]);
Note You can copy and paste this line from the Command Window to the script object.

Getting Results with HiQ
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Figure 6-6. Adding Script to the Seismic Notebook to Automate Analysis

3. Right click on the script view and sel&bperties.

On the View page, seldgtin View and typeCompute Energy for the
Caption.

Click onOK.
Drag-and-drop a view of tremergy object on the Notebook page.
Run the script by clicking on tl@ompute Energyrun button.

© N o O

Save the Notebook asismic.HiQ
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Figure 6-7 shows the Seismic Notebook, which now computes and displays
the energy contained in the signal at the thirtieth second.

[ Hil - [seismic6.HiO]
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Kl |
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Figure 6-7. Seismic Notebook with Compute Energy Run Button
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Taking Advantage of ActiveX

This chapter explains how you can use different ActiveX technologies in
HiQ. In this chapter, you enhance the Climate and Seismic Notebooks with
ActiveX components to extend their capabilities.

See Chapter JActiveX Connectiviyin theHiQ Reference Manudbr
information about ActiveX connectivity and how you can use that
technology in HiQ to communicate with other applications, embed objects
from other applications in HiQ, embed HiQ Notebooks in other
applications, control other applications from HiQ, control HiQ from other
applications, and use ActiveX controls in HiQ

ActiveX allows you to customize your Notebook using any ActiveX control
or object. For example, you can use an ActiveX control to access the
Internet and download data from the Web or FTP sites in order to graph and
analyze them.

ActiveX technologies add flexibility and versatility to your project. HiQ
offers the following ActiveX technologies.

* ActiveX Document Containe—As an ActiveX document container,
HiQ allows you to embed documents and objects from other
applications directly into your HiQ Notebook. For example, you can
embed a Microsoft Word file, an Excel spreadsheet, or a PowerPoint
presentation directly in your HiQ Notebook. These embedded objects
are editable within the HiQ environment and can be stored within a
HiQ Notebook or linked to an external file on disk.

» ActiveX Document Server—As an ActiveX document server, HiQ
allows you to embed a HiQ Notebook into any other application that is
an ActiveX document container. For example, you can embed a HiQ
Notebook directly into a Microsoft Word document, an Excel
spreadsheet, or a PowerPoint presentation. The embedded HiQ
Notebook is editable within the other application and can be stored
within the container document.

« ActiveX Automation Client—As an ActiveX automation client, HiQ
allows you to run and control other applications from the HiQ
environment. For example, you can create a HiQ Notebook that
automatically launches Microsoft Word or Excel and then shares HiQ
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data with the Word document or Excel spreadsheet to produce an
automated report.

e ActiveX Automation Server—As an ActiveX automation server,
HiQ allows you to run and control a HiQ Notebook from within any
other application that is an ActiveX automation client. For example,
you can create a program in another application, such as Microsoft
Visual Basic, LabVIEW, or LabWindows/CVI, that automatically
launches HiQ, opens a HiQ Notebook, and sends data to HiQ for
automated analysis, visualization, and report generation.

e ActiveX Controls Container—As an ActiveX controls container,
HiQ allows you to embed ActiveX controls directly into your HiQ
Notebook. These embedded controls can be accessed both
interactively and programmatically from within the HiQ environment.
For example, you can embed a Microsoft Web Browser or National
Instruments ComponentWorks control directly into your HiQ
Notebook and then access that control to automatically gather data
from the Internet or a physical measurement device.

Note There are two types of objects in HiQ: native objects and ActiveX objects.

Climate Notebook: Adding ActiveX Objects

Because HiQ Notebooks are ActiveX containers, you can embed ActiveX
controls such as National Instruments ComponentWorks controls to extend
the capabilities of your Notebook, including the ability to perform data
acquisition from HiQ.

In this example, you add a button to the Notebook that indicates whether a
script performs a data fit on the rainfall data. When the button is on, the
script performs the data fit and plots the data fit. When the button is off, the
script removes the data fit plot.

Note To complete this example, you must have ComponentWorks installed on your
computer. HiQ Professional installs ComponentWorks (with both design and
run-time licenses), and HiQ installs the ComponentWorks demonstration version
(run-time license only).

You also can download the ComponentWorks demo version from the National
Instruments Web site atww.natinst.com
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Adding a ComponentWorks ActiveX Control

1.

Note

Operclimate.HiQ if you completed the Notebook example in
Chapter 6 Analyzing Data with HiQ-ScripOtherwise, open
climate7.HiQ  from theExamples\Getting Results folder.

To place an ActiveX control in a Notebook, useEdé@»Insert
Control menu.

SelecCWButton Control in the Insert Control dialog box, as shown
in Figure 7-1, and cliclOK. The control is placed on the Notebook

page.

Ingert Control

Object Type:

Cwha0Point Control (M ational Instlumtﬂ
| CArray Control [Mational Instrument
Ly Button Control (M ational [nstiume J
CwComplex Control [Mational Ingtrurr:
Cw/Counter Contral [Mational [nstrun:
CwDaqT ools Contral [Mational Inztru
CwDataSocket Contral [National Insti
Cw/Dl [Mational Instruments]

Cw/DIO Contral [Mational Instrumenits)
Cw/D 0 [Mational Instruments)

Cw/DSP Contral [Matiohal Instrument:
Cw/GPIB Contral [Mational Instrument:ﬂ

Figure 7-1. Insert Control Dialog Box

Resize the control as needed.

Right click on the new control and drag it if you need to reposition the
control on the page.

Right click on the control and chod®enameto name the object
switch

When you place an ActiveX control in a Notebook, the Notebook enters ActiveX

Design Mode, which allows you to set properties for the control. Some controls
only operate when ActiveX Design Mode is off. To test or operate a control, turn
off ActiveX Design Mode by uncheckingctiveX Design Modein the Notebook

menu.

7.

© MNational Instruments Corporation

Right click on the button control and cho@é&/Button Control
(National Instruments) Object»Properties

The property pages that you see vary depending on the control. HiQ
does not create the property pages for ActiveX controls. The property
pages of the ActiveX control should clearly document its properties
and methods.
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8. On the Style page, choose the On/Off Toggle button, as shown in

Figure 7-2.

CwButton Control [Mational Instruments] Properties

E Buttonl Imagesl Advancedl About I

Al @ E| @

W | =] W | =

=]

"On"#'0ff" Togale

Ok I Cancel Ao | Help |

Figure 7-2. Selecting a Style for the CWButton Control

9. On the Button page, tyerform Data Fit for theCaption
property.
10. Click onOK.

Programmatically Accessing the ActiveX Control

You can use the controls’s properties and methods to programmatically
access its capabilities from HiQ-Script. Use the HiQ ActiveX Object
Browser to explore the methods and properties available in the control, as
explained in following steps.

Getting Results with HIQ

1.

From the Command Window, typeowse switch and press
<Enter>. You also can right click on the switch object and select
Browse

The ActiveX Object Browser is displayed with two lists: the left pane
displays the list of controls in a library with the particular control
highlighted, and the right pane lists the methods and properties for the
highlighted control.

Scroll down the methods and properties list in the right pane and select
theValue property, which you will use to determine the position of the
switch.

Notice the syntax help and the property descriptiowétwe at the
bottom of the ActiveX Object Browser. Use this information to access
the control from HiQ-Script.
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3. Place a HiQ-Script object on the Notebook.

4. To perform the data fit on the rainfall data when the switch is on and
remove the plot when the switch is off, type the following HiQ-Script
in the new HiQ-Script object.

//If switch is on, calculate the fit and plot it
/lon the graph.

if switch.value == 1 then
[,...fitData] = fit(climate[*,1],climate[*,2]);
fitPlot =
addPlot(graph,fitPlot,climate[*,1],fitData);
else
//If switch is off, remove the fit plot.
removePlot(graph,fitPlot);
end if;

5. Right click on the script and seldttoperties. On the View page,
selectRun View and typeCompute Fit for theCaption, as shown in
Figure 7-3.

Script Properties 2 | x|

Object iew |Fonts|

— Frame Editing
Sty = Iembossed j' ¥ Zuto Indent
1 v| Border Color
] v| Background Calor
—Wiew
¥ Run View
Caption Il:ompute Fit
H -I Calor Change Font |

Ok, I Cancel | Apply | Help |

Figure 7-3. Setting View Properties for a Script Object

6. Click onOK.
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7. Run the script to plot and analyze the data. Notice the linear data fit on
the graph. You can remove the plot by clicking on the switch object and

running the script again.

8. Save the Notebook almate.HiQ

Figure 7-4 shows the Climate Notebook with the CWButton control.
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O E
|é - 10 averageRain z 1928| 26.75 1] awverageRain E
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= 3 l9za  38.07 57.7
— 18] climate 58,3D3| Compute Fit ’I | | | —
E‘ [t ftData 4 1930 =E5.74 £7.1 E
EE - 1 it 5| 1s31] sl.e1] ems SverageTeup [z
= - graph ~ N P i
~El ImparDta climate J %
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it £ 201 C 2 i)
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Figure 7-4. Climate Notebook with a ComponentWorks ActiveX Control

Adding a Microsoft Word Document

You also can embed ActiveX documents such as a Word document, an

Excel spreadsheet, or PowerPoint slides in your Notebook. For this

Notebook, add a Word document to summarize conclusions about this

Notebook.

Getting Results with HIQ
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To complete this example, you must have Microsoft Word installed on your

To place an ActiveX object in a Notebook, useBH#»Insert Object
menu item.

When you insert an ActiveX object, you can either link the object to an
existing file or embed a new object directly in HiQ. In both cases, the
object appears on the Notebook page. While an embedded object
stores its data in a Notebook file, a linked object does not. When a
linked object file changes, the object displayed in the HiQ Notebook
automatically updates. However, if the linked object file outside of the
Notebook is moved or deleted, the object within the Notebook is no
longer visible in HIQ.

Select aMicrosoft Word Document object and th€reate New
option, as shown in Figure 7-5.

Insert Object

Object Type:

ticrozoft PowerPoint Presentation
ticrozoft PowerPoint Slide
iMicrosoft Word Document
ticrozoft Word Picture
ticrosoft Worddt 3.0
MIDI Sequence

td ovie Clip [&41]

b5 Organization Chart 2.0 LI

ak.
(¥ Create New ;I c |
ance |
— Help |

[ Display Az lcon

" Create fram File

Fiesult
Inzertz a new Microzoft Word Document object

into pour docurment,

Figure 7-5. Insert Object Dialog Box Lists ActiveX Objects You Can Insert in HiQ

w

e
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Click onOK to insert a new Microsoft Word document.

Use the power of the embedded Word document to enter and format
text. For this example, type the following text:

The average yearly rainfall iscreasing while the average
temperature is remainirgieady

When you finish entering and formatting your text, click on the
Notebook page (outside of the Microsoft Word Document object).

Save the Notebook alimate.HiQ
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Figure 7-6 shows the Climate Notebook with the embedded Microsoft
Word Document.
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Figure 7-6. Climate Notebook with an Embedded Microsoft Word Document

Seismic Notebook: Adding a ComponentWorks Control

Note

Getting Results

In this example, you add a ComponentWorks Slide control that specifies
which algorithm to use for computing the energy in the signal.

To complete this example, you must have ComponentWorks installed on your
computer. HiQ Professional installs ComponentWorks (with both design and
run-time licenses), and HiQ installs the ComponentWorks demonstration version
(run-time license only).
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You also can download the ComponentWorks demo version from the National
Instruments Web site atww.natinst.com.

Adding an ActiveX Control

1. Openseismic.HIQ if you completed the Notebook example in
Chapter 6 Analyzing Data with HiQ-ScripOtherwise, open
seismic7.HiQ  from theExamples\Getting Results folder.

2. To place an ActiveX control in a Notebook, useEé»Insert
Control command.

3. SelectCWSlide control, and click orOK.

Right click on the slide and chodRename Rename the object
method .

5. Rightclick on the slide and drag it if you need to reposition the control
on the page.

You can specify which numerical integration algorithm you want to use
with the Slide control. HiQ uses two methods to compute the integral of a
data setspline andparabolic . Refer to théntegratetopic in the online
help for more information about these methods. Complete the following
steps to modify the Slide control properties.

6. Right click on the slide and chooS&/Slide Control (National
Instruments) Object»Properties The control generates these
property pages so you can customize the control.

7. On the Style page, choogertical Slide andValue pairs only for
the Style, as shown in Figure 7-7.
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CwSlide Control [Mational Instruments] Properties BE
Format I Images I Advanced I About
Style | Mumeric: I Painter I Ticks I Walue Pairz

=1 ]

||| t]= 1
—| u |}

Wertical Slide

Style
[ ' Mumeric &, ¢ Dﬂ-l Hl
0K I Cancel | Apply | Help |

Figure 7-7. Setting Style Properties for the ComponentWorks Slide Control

8. On the Pointer page, chodsene for Fill Style.

9. On the Value Pairs page, delete all but two value pairs in the list.
Change one of the pairs’ namestdine and value t®, and change
the other’s name tparabolic  and value td.

10. Click onOK.
11. Resize the control as needed.

Programmatically Accessing the ActiveX Control

To access the value of the slide, usevtdee property. Because the
integrate  function expects a HiQ Constant as the third parameter to
specify the method, you need to write a short user function to return the
appropriate HiQ Constant based on the actual value of the slide.

1. Right click on theCompute Energyrun button and choodéew
Source The object containing the HiQ-Script is now visible in its own
window.

2. To determine the HiQ Constant for the integration method using the
slide, add a user function to the end of the script object as follows.

function getMethod()
/IProject declares that the object is defined
/loutside this function.
project method;
/IChoose the appropriate HiQ constantbased on the
/Ivalue of the method object.
select method.value from
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case 0:
return <spline>;
case 1:
return <parabolic>;
end select;
end function;

To extend your analysis, you can include user functions in your
HiQ-Scripts. For example, the user functggmMethod returns the

correct HiQ constant given the position of the slide. This function is not
automatically executed when you run the script. It is executed only when
called as a function from elsewhere in your script. In fact, you can write this
function in a separate script object if you do not want to include it in the
script that computes the energy. The next step references this function in the
call tointegrate

3. To compute the energy with the specified integration method, modify
the call to the built-in functiomtegrate  at the top of the
HiQ-Script.
energy = 1/(2*<pi>) * integrate(f, Seismic[30,*],
getMethod());

The third parameter to the functionegrate  is a call to the user
functiongetMethod . In the previous step, you defined this user
function to return the HiQ constatdpline> or <parabolic>
depending on the position of the slide. Figure 7-8 shows the completed
script.

Script_T1 in zeizmic? Hid
energy = 1/(Z*%<pi>) * integrate(f, Seiswmic[30,*],gecMethodi)); ;I

function getMethaod()
FAProject declares thaet the object is defined
Sfoutside this fumctiom.
project method;
FiChoose the appropriate HiQ comskant based
flon the value of the method ocbject.
gelect method.valus from
caze [:
return <spline>;
caze 1:
return <parabolic>;
end gelect;
end function;

il 4
Figure 7-8. HiQ-Script Accessing the User Function getMethod

4. Close the Script window.
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5. Execute the script twice, using each integration algorithm to see how
the algorithms affect the energy computation.

To display more precision in the answer, chang®tmal Places
property in the property pages for the energy object.

6. Save the Notebook asismic.HiQ

Figure 7-9 shows the Seismic Notebook with the ComponentWorks Slide
control, which controls the integration method used.
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Figure 7-9. Seismic Notebook with the ComponentWorks Slide Control
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Converting a Notebook to a
Problem Solver

This chapter introduces problem solving Notebooks, which are useful tools
for analyzing different data or performing different analysis on a specific
data set. In this chapter, you complete the Climate and Seismic Notebooks
by converting them to Problem Solvers that can analyze a variety of
different data sets.

A Problem Solvers a Notebook that is flexible enough to work with
different data or perform different analysis on a specific data set when you
press a button. For example, a custom HiQ Notebook might be able to
compute the best exponential data fit to the growth of a specific stock price
in a specific file, but you would need to modify the Notebook if you wanted
a different type of fit or a different data file. A Problem Solver Notebook
allows you to choose the data file and the type of data fit to perform without
having to redesign the Notebook.

Climate Notebook: Converting to a Problem Solver

In Chapter 7Taking Advantage of Active)ou completed a Notebook that
analyzed specific rainfall data. In the following Notebook example, you
convert that Notebook to a Problem Solver that allows you to choose the
data file, graph the data, and compute the mean and standard deviation
when you press a button.

1. Operclimate.HiQ if you completed the Notebook example in
Chapter 7 Taking Advantage of Active®therwise, open
climate8.HiQ  from theExamples\Getting Results folder.

In previous chapters, you imported data, graphed the data, and finally
analyzed the data. However, you can automate this process with
HiQ-Script so you can quickly repeat your analysis with another data
file. This Notebook already contains a script object that computes a
data fit. You can modify this script to import a data file and compute
averages as well.
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2.

To edit the script represented by @@mpute Fit run button, right
click on the button and choo%é&ew Source

A floating window containing the script appears, as shown in
Figure 8-1. You can position and size this window.

Script_1 in climate8 HIQ
FAIE switeh is o, celculate the data it and plot it op the grapl. a

if

elzse

end if:;

4

switch.value == 1 then
[..,.fitData]l = fiti{climate[*,1l],climate[*,2]);
fitFlot = addPlot (graph, fitPlot,climate[*,1], ficDatal;

FSETE switel i5 off, remove fthe date Ffit plod.
removePlot (graph, ficPlot) ;

-

Ay

3.

Figure 8-1. Climate Notebook Script Displayed in a Floating Window

SelectCompile All Scripts from theNotebookmenu to compile all
the HiQ-Scripts in this Notebook. This step compiles the previously
generated script®lotl , Plot2 , andimportData , and creates three
new functionspPlotl_Run , Plot2_Run , andimportData_Run

Edit the script object to import and graph the data by typing the
following lines at the beginning of the script:

/limport the climate data file.
ImportData_Run();

/IRemove all plots from the graph.
removePlot(graph);

/IPlot the rainfall data in the second column.
Plotl_Run();

/[Plot the temperature data in the third column.
Plot2_Run();

Change the rainfall plot to a vertical bar by typing the following lines:
/IChange the rainfall plot to a vertical bar.

graph.plot(-1).style = <verticalbar>;

Associate the temperature plot with the second y-axis and change the
y-axis range:

/IAssociate the temperature plot with
/lthe second y axis.
graph.plot(-2).yaxis = 2;
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//Set the range of the second y axis.
graph.axis.y(2).range.min = 50;
graph.axis.y(2).range.max = 80;

7. Compute the mean of the rainfall and temperatures by typing the
following lines:

//Compute the average rainfall and temperature.
averageRain = mean(climate[*,2]);
averageTemp = mean(climate[*,3]);

Figure 8-2 shows the final script in the script window.

Script_1 in climal i
S Tmpord the climste datae file. ‘:J

ImportData Puani);

fARemove 211 plobs from the grapk.
removePlot (graph)

FAPlot the reinfall date in the second columm.
Plotl Puni);

FAPlot the tempersture dete in the thipd colime.
Plocz_Pun();

S Change the prainfell] plot to @ wertical bar.
graph_plot{-1).style = <wverticalBar>;

frAssoniate the temperature plot with the second y axis.
graph.plot (-2} .yvaxis = Z;

FiSet the range of the second F axis.
graph.axis.y{(Z). range.win = 50;
graph.axis.y(2) range.max = 30;

FACompute the everage reinfell and temperature.

averageRain = mean(clinate[*,2]);
averageTenp = mean(climate[*,3]);

FSAIE switelr i5 on, calculate the dete fit aend plot it om the graph.

if switch.walue == 1 then
[,.,,.fitData]l = fiticlimate([*, 1], clinate[*,Z]1);
fitPlot = addPlot (graph, fitPlot , climate[*, 1], fitData);
elze

SATE swikeh is off, remove the date Fik plob.
removePlot (graph, fitPlot);
end if;

5 AW

Figure 8-2. Climate Notebook Final Script

8. Close the script window.
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9. To test the Notebook, run the script by clicking onGbenpute Fit
run button and selecting tloémate.dat data file.

10. Save the Notebook alimate.HiQ
Figure 8-3 shows the Climate Notebook, which now imports a data file,

graphs the data, computes the averages, and optionally performs a data fit
when you press thEompute Fit run button.
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Figure 8-3. Climate Notebook as a Problem Solver
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Seismic Notebook: Converting to a Problem Solver

In Chapter 6Analyzing Data with HiQ-Scriptyou completed a Notebook
that computed the energy contained in a joint time-frequency
representation of a seismic data set at a particular time. In the following
example, you convert that Notebook to a problem solver that allows you to
choose the time value to compute the energy when you preSeitigute
Energy run button.

1. Openseismic.HIQ if you completed the Notebook example in
Chapter 7Taking Advantage of Active®therwise, open
seismic8.HIQ  from theExamples\Getting Results folder.

2. Place a new integer scalar object on the Notebook page and
rename it .

3. Right click on theCompute Energyrun button and select
View Source

4. To compute the energy at the time specified by the integer scalar
object, modify the first line of the script by replacid@witht .

energy = 1/(2*<pi>) * integrate(f, Seismiclt,*],
getMethod());
Close the script window.

6. To recompute the energy at the specified time, enter a time in the
t object. For this example, en&r and click on th€ompute Energy
run button.

The energy object updates its value according to the time you
specify int .

7. Save the Notebook asismic.HiQ
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Figure 8-4 shows the Seismic Notebook, which serves as a Problem Solver
that computes the energy at any timesing either of the integration

methods.
E HiQ - [seismic8.HiQ]
@ Fie Edit “iew HNotebook Secipt ‘Window Help = ﬁllil
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Figure 8-4. Seismic Notebook as a Problem Solver
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This chapter describes how you can distribute HiQ Notebooks to
effectively communicate your data analysis and visualization with others.

If you want to share the information in your HiQ Notebooks, you can freely
distribute your Notebooks and the HiQ Reader. The HiQ Reader enables
others to view your Notebooks and run scripts but protects your Notebook
from changes. You also can create and distribute help files for individual
Notebooks.

Note You must use the HiQ Professional version to create Notebooks that others can
view in the HiQ Reader.

About the HiQ Reader

The HiQ Reader enables users to interact with a HiQ Professional
Notebook, run scripts, and print and save the Notebook. The HiQ Reader
does not allow users to create new objects, delete objects, or modify the
format of the Notebook. Accordingly, the HiQ Reader does not have a
Command Window and several options have been disabled or removed
from the menus. You also will notice a limited Notebook Explorer window.

You can distribute the HiQ Reader for free from either your HiQ
Professional CD or from the National Instruments Web site at
www.natinst.com

If you are creating a Notebook for distribution, you can preview the file in
the HiQ Reader to make sure it looks and functions as you expect it to.

Climate Notebook: Previewing the Notebook in the HiQ Reader

In the following example, you test the Climate Notebook in the HiQ Reader
and save it as a HiQ Reader Notebook.

1. Opernclimate.hiq if you completed the Notebook example in
Chapter 8Converting a Notebook to a Problem Solv@therwise,
openclimate8.hiq from theExamples\Getting Results folder.
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I+ Note

Sharing Notebooks with Others

2. Choosd-ile»Open in HiQ Reader The HiQ Reader launches and the
Notebook is opened.

You must save Notebooks with HiQ Professional before@pen in HiQ Reader
option is available.

3. \Verify that the Notebook performs as expected. Try running the script
and viewing data.

4. Save the Notebook akmate.hqr . The.hgr extension indicates
that the Notebook is a HiQ Reader Notebook. You can still open and
modify the Notebook in HiQ Professional; however, the new extension
will launch HiQ Reader when you double click the Notebook.

Distributing ActiveX Controls in Your Notebooks

Note

Getting Results with HIQ

If you take advantage of ActiveX controls in distributable Notebooks,
remember that users need those ActiveX controls installed on their
computers to use the Notebooks as you have designed them. If the ActiveX
controls are not installed on their computers, the Notebook will open but
will not be behave as intended.

For example, the Climate Notebook uses a ComponentWorks ActiveX
Button control. For users to view the Climate Notebook correctly, they need
the ComponentWorks ActiveX user interface controls installed on their
computers. You can distribute the demonstration version of the
ComponentWorks ActiveX controls with the Notebook if users do not have
ComponentWorks.

The HiQ Reader automatically installs a demonstration version of
ComponentWorks. The demonstration version of the ComponentWorks user
interface controls is freely distributable and includes a run-time license. You also
can freely download the demonstration version from the National Instruments
Web site ww.natinst.com ).

Refer to the license agreements of all ActiveX controls that you intend to use
and/or distribute with your Notebooks to verify that you have the correct run-time
and design-time licenses and whether you have permission to distribute the
controls to others.
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Automatically Executing Functions

To make your Notebooks easier to use and prevent users from having to
perform the same steps every time they open, save, or close your Notebook,
you can include user functions that automatically execute as users open,
save, or close your Notebook. For example, if you create a Notebook that
uses a combobox control to hold a collection of options, you need to write
a function to initialize the combobox with the appropriate options every
time the Notebook is opened (combobox values are not saved when the
Notebook is saved or closed).

To automatically initialize the controls, you can write a user function called
onOpen. The following example initializes a Microsoft Forms 2.0
combobox control every time the Notebook is loaded.

function onOpen()
assume project;
myComboBox.additem("Select One...");
myComboBox.additem("Low Pass");
myComboBox.additem("Band Pass");
myComboBox.additem("High Pass");
end function;

HiQ automatically executes three user functi@m®©pen, onSave , and
onClose . When these functions exist in your Notebook, they are executed
when the Notebook is opened, saved, or closed, respectively.

Distributing Help for a Notebook

You can create and distribute help for individual Notebooks to provide
general information about the Notebook, such as its background and
purpose. The help can contain any information that you do not want to
include in the Notebook itself.

If there is a file in the same directory as the active Notebook with the same
name but with an extension ofm , .chm, or.hlp , you can access this

help from theHelp menu by selectinglelp for Current Notebook. HiQ
supports several types of help formats:

e HTML Help (htm or.html )—Use any editor or Web page creation
software to build the HTML file. When you distribute help as a Web
page, remember to include all graphics files and secondary pages that
you link to from the main help page.
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e Microsoft Compiled HTML Help .€hm and.chh , if you include a
Contents file)—Use a tool such as Microsoft HTML Help Workshop
to create a collection of Web pages and compile them into a single
distributable file.

¢ Windows Help fhlp and.cnt , if you include a Contents file)—Use
a WinHelp development tool, such as Microsoft Help Workshop, to
compile several RTF files into a single distributable file.

Note When you distribute Notebooks that have help, be sure to include all necessary
files, including graphics files. Users can access your help file through the HiQ
Reader Help menu (Help»Help For Current Notebook).

Climate Notebook: Maintaining the HTML Help File

In Chapter 8Converting a Notebook to a Problem Sojwayu completed

a Notebook that analyzed specific rainfall data. As a Problem Solver, this
Notebook can be reused to analyze new data files. In the following
example, you modify an HTML file that describes how to use this
Notebook.

1. Openclimate.hiq if you completed the Notebook example in
Chapter 8Converting a Notebook to a Problem SolM@therwise,
openclimate8.hiq from theExamples\Getting Results folder
and save it aslimate.hiq

2. ChooséHelp»Help for Current Notebook. HiQ opens the
climate.ntm  file located in the same directory as thimate.hiq
Notebook. This Web page briefly describes the purpose of the
Notebook and the format of the input data file.

3. Clickdata file to view the actual input data file. This shows an
example of the correct data file format used by the Notebook.

4. Operclimate.htm  in a text editor or Web authoring tool.

5. To add a new paragraph of text with a link to the HiQ help file, type the
following text at the bottom of the fildimate.htm

<p>Refer to the <a href="file:///C.../Program
Files/National Instruments/HiQ Pro 4.1/
Program/HiQ.hlp">HiQ help</a> to learn more
about HiIQ.
Note You need to specify the correct pathH®.hlp file in the above link.

6. Save and close the file.
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7. ChooseHelp»Help for Current Notebook. The text and a new link
are now visible at the bottom of the HTML help page.

8. Click onHiQ help to access the HiQ online help.

You can add any information to this Web page that you feel is important to
users of this Notebook.

Seismic Notebook: Viewing Compiled HTML Help

In Chapter 8Converting a Notebook to a Problem Sojwayu completed

a Notebook that computed the energy contained in a joint time-frequency
representation of a seismic data set at a particular time. As a Problem
Solver, this Notebook can be reused to analyze new data files. In the
following example, you inspect a compiled HTML help file that describes
how to use this Notebook.

1. Openseismic.hiq if you completed the Notebook example in
Chapter 8Converting a Notebook to a Problem Solv@therwise,
openseismic.hiq from theExamples\Getting Results folder
and save it aseismic.hig

2. ChoosedHelp»Help for Current Notebook. HiQ opens the
seismic.chm file located in the same folder.

The help system for this Notebook was created using Microsoft HTML
Help Workshop. Using the workshop, you can create a series of HTML
help files and compile them into a single file for distribution with your
Notebook.
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MATLAB User

This chapter summarizes the MATLAB to HiQ transitional tools—such as
the HIQ Command Window, the automated M-file to HiQ-Script translator,
and HiQ-Script for MATLAB users—and describes how MATLAB users
can use these HiQ features to leverage work they have already done

in MATLAB.

About HiQ

HiQ is designed specifically for scientists, engineers, and technical
professionals. It offers flexible graphics for data visualization and includes
a mature analysis library and scripting language that handles the rigorous
requirements of current problem solving. The intuitive, natural user
interface encourages the use of all the powerful capabilities in HiQ without
the difficulties of traditional programming packages. In fact, this
ease-of-use approach is the defining factor that separates HiQ from other
analysis and data visualization packages.

Traditionally, when you changed from one analysis package to another, you
encountered incredible obstacles, such as learning the features in the new
package, transferring all work previously done in the prior package, fixing
problems created by the transfer, and implementing functionality available
in the old version that is not available in the new version. With HiQ 4.0, you
will find transitioning to the HiQ environment easier than ever.

HiQ offers a transitional approach that allows you to continue working
while learning the HiQ environment. Features that support this approach
include the following:

¢ HiQ Command Window—The HiQ Command Window provides
two interface modes: a HiQ mode that exploits all HiQ features and a
100% MATLAB 5 compatibility mode using your installed version of
MATLAB 5 or greater.
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e Automated M-file to HiQ-Script Translator—The translator and
translation library are integral in supporting your progress in moving
from MATLAB to HiQ.

e HiQ-Script—The HiQ-Script language is a programming language
specifically designed for analysis. HiQ-Script is comparable to
MATLAB M-file programming but contains additional programming
constructs and built-in data types.

e HiQ Online Help for MATLAB Users—The online help is always
available by pressing the <F1> key.

The goal of this chapter is to present ways in which HiQ and MATLAB can
be used together. This chapter offers MATLAB-to-HiQ transition avenues
to help you migrate at your own pace while still making optimal use of your
previous work and valuable time.

HiQ Command Window

In MATLAB, you use the command line interface to interact with your
analysis results. Because you can use the HIQ Command Window exactly
as you do in MATLAB, you can get acquainted with HiQ while you
continue to use the data and M-files you have already created in MATLAB.

Accessing the HiQ Command Window

After starting HiQ, access the command line feature by opening the
Command Window. Verify that theommand Window option in the
View menu is checked. If not, select it.

If you are running HiQ for the first time, the Command Window appears in
the lower section of the HiQ window. If you have used HiQ or moved the
Command Window before, it appears in the last position it was placed.

At the top of the Command Window, you should segogaompt, which is
the prompt used by the HiQ command line while in HIQ mode. In the next
section, you switch to MATLAB mode.
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Accessing and Using MATLAB 5 Compatibility Mode

Note

Note

To complete this example, you must have MATLAB 5 or greater installed on your
computer.

At the HIQ Command Window prompt, type the following command:

> matlab
After a few seconds, the MATLAB prompt, appears.

Because the installation of MATLAB version 5.0 does not automatically register
the application with the operating system, you might see the following error
instead of the MATLAB prompt:

Error:Unable to launch MATLAB. Verify that MATLAB is
properly installed.

If you receive this error, start MATLAB from the operating system with the
following option:

MATLAB.exe /regserver

This option registers MATLAB with the operating system so other applications,
including HiQ, can communicate with it.

Exit MATLAB and return to HiQ. Execute thenatlab command again in the
Command Window to get the MATLAB prompt.

Once you enter MATLAB mode, you can work as if you were in MATLAB.
For example, you can perform all of the following tasks:

« Execute your existing M-files by typing in their name and associated
parameters.

» View the data objects by typing in their name and pressing return.

» Create and manipulate any data objects with the MATLAB
programming language.

¢ Run any command defined in the MATLAB command line interface.
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For example, try the following commands:
» X = eye(2)

» X

» size(x)

»X(2,2) = 5;

»cd

» help inv

» y=inv(x);

» sqrt(y)

Notice that information is displayed exactly as it is in MATLAB. The
andsqrt functions used in this example are also HiQ built-in functions. In
HiQ mode, the names of these functions are highlighted in blue to clearly
indicate that you are calling a HiQ built-in function.

Try experimenting with various MATLAB commands. When the HiQ
Command Window is in MATLAB compatibility mode, you have access to
all MATLAB commands and programs from within HiQ.

The next section concentrates on sharing data and programs between HiQ
and MATLAB using the MATLAB compatibility mode of the HiQ
Command Window.

Sharing Data and Functionality

Getting Results with HiQ

You have already seen an example of HiQ using MATLAB functionality
with theinv andsqrt functions. However, this capability is not limited to
functions shipping with MATLAB. Any M-file created by you or your
colleagues is accessible using the same approach. In addition to running
programs, you also can share data between HiQ and MATLAB.

To allow data transfer between applications, four commands have been
added to the MATLAB modeyet , getall , put , andputall . With these
commands, you can share any numeric or textual data created by either
application.

¢ get X—Copies the variable namé&from the current MATLAB
workspace to an object in the active HiQ Notebook.

e getall —Performs aet on all variables in the MATLAB workspace.

e put X—Copies the HiQ object namedrom the active HiQ Notebook
to the current MATLAB workspace.

e putall —Performs gut on all HiQ objects in the active HIQ
Notebook.
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At the MATLAB prompt, type the following commands.

» r = rand(50);
» h = surf(r)

Note When using MATLAB handle graphics, thget(h) function still operates as
expected.

A new window has been generated by MATLAB and nafigate 1. It
contains a static representation of the random surface. Now, get the data
from MATLAB to HiQ and graph it in HiQ with the following commands.

»getr
» hig

Thehig command switches the interface mode from MATLAB to HiQ.
Notice that the prompt changes (frento >) when you switched modes.
The remaining commands in this example are native HiQ commands.

> graph = createGraph(r)
> view graph

The result is a HiQ graph object that contains a dynamic representation of
the random surface. For comparison, change the color map for the plot to
color spectrum using the Graph property page. You can access the property
page by right clicking on the graph and selecBngperties. To rotate the

HiQ graph, click on the graph and drag.

Look at the data used to generate the graphs. In MATLAB mode, you type
in the name of the variable, and press <Enter>. If you want to see only a
portion ofr, you index the variable for the range of interest. Unfortunately,
this creates a new temporary objecta(iis ) and takes up MATLAB
workspace. In HiQ mode, however, you have two options:

* Use the command line view, which provides results similar
to MATLAB.

>r

« Create a view of the object, which creates a winddhat looks
similar to an Excel spreadsheet. You can scroll through the elements of
the matrixr using the scroll bars at the right and bottom. To edit
individual values, highlight the cell and input a new value. For
example, use this matrix view to change the corner elements of the
matrix to 5.

> view r
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After editing the matrix, send the changes back to MATLAB and regraph
the matrix to view the edits.

> matlab
»put r
» surf(r)

Notice that the four corners of the surface are spiked because the larger data
values were added to the matrix.

Accessing and Using HiQ Mode

To change the HiQ Command Window from MATLAB mode to HiQ
mode, type the following at the command prompt:

» hig

Several commands, suchals pwd, Is , anddir , are identical in the HiQ
Command Window and MATLAB. MATLAB makes no distinction in
M-files between command line commands and built-in functions. In HiQ,
commands are not built-in functions. HIQ commands are valid only in the
HiQ Command Window.

Use HiQ commands as you would operating system commands. For
examplegdelete objectName frees the resources used by the object with
the given name.

By treating commands differently from built-in functions, you can create
user-defined functions in your scripts using the same names as the
commands without limiting the use of either one in the Command Window.
If the command name is the same as an object name, command overwriting
occurs as it does in MATLAB. To continue using the command in this
situation, precede the command with the pound sign (#). The first two lines
treatcd as a scalar, while the last executesctheommand.

>cd =5;
>y =3*cd;
> #ed

Many commands in the Command Window control other features of HiQ,
such as the HiQ Notebook. The HiQ Notebook, the primary interface
element in HiQ, provides a framework for analyzing, visualizing, and
documenting solutions. You can think of the HiQ Notebook as an extension
of the project notebook kept by an engineer or scientist with sections,
pages, drawings and algorithms.
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In HiQ, you can have multiple notebooks open at one time solving multiple
problems. Each notebook has its own collection of objects and results. In
this type of environment, the Command Window must attach to a particular
notebook to allow the command line interface to alter the objects in that
notebook. You must detach the Command Window to perform work
independent of a notebook. For more information about attaching and
detaching, see Chaptert2iQ Command Windovin theHiQ Reference
Manual

Frequently Asked Questions

The following questions address issues you might encounter while in HiQ
mode. For a complete description of the HIQ Command Window and its
commands, see ChapterriQ Command Windown theHiQ Reference
Manual

How can | stop variables from displaying their contents when | execute
a statement?

HiQ offers two display modes: terse and verbose. The Command Window
is in verbose mode by default. If you prefer the MATLAB approach, you
can set th@railing semicolon implies tersanode option for the

Command Window. Right click in the Command Window, select
Properties, and set this property.

Where can | get help on a built-in function?

As in MATLAB mode, typehelp followed by the function name, or place
the cursor in the text of the function name and press the <F1> key.

How do | clear a variable from my workspace?

To remove an object created by the Command Window, you can delete it
from the Object List in the HiQ Explorer or use tledete command in
the Command Window.

How can | display the variables that were affected by the last command
line execution?

ThewhatChanged command provides a list of all HiQ objects changed by
the execution of the last line in the Command Window.
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How can | prevent the Command Window from creating variables in
my current workspace?

If you use theletach command, all HiQ objects created in the Command
Window from that point forward are not associated with the active
notebook.

How do | save variables created in the Command Window?

If the HiQ objects were created while the Command Window was attached
to an active notebook, save the notebook, and all objects are saved with it.

How do | change the precision at which variables are displayed?

Right click on the Command Window and seleobperties. In the

property page, click on the Numbers tab. In the entrpgmimal Places
verify that theAuto option is not checked and set the precision required. If
you prefer trailing zeros, uncheck tRemove Trailing Zerosoption.

Where can | find a list of available commands for the Command
Window?

Refer to Chapter 2iQ Command Windayvin theHiQ Reference Manual
for a complete list and description of HIQ Command Window commands
for both HiQ and MATLAB modes.

Where can | find a list of available built-in functions for use in the
Command Window?

Typehelp to evoke the HiQ online help. Selditilt-In Functionson the
Contents tab to display a list of all available HiQ functions listed by name
or category.

How do | view a variable in its own window?

Use theview command followed by the name of the HiQ object.

Where can | find a list of variables accessible in my workspace?
Look at the Object List in the HiQ Explorer, or typethgcts command
to get a list of available HiQ objects.

How can | tell if | am using the correct name of a built-in function?

By default, syntax highlighting is on. Syntax highlighting displays built-in
function names in bright blue letters. If the cursor is in the text of the
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function name, you can press <F1> to open the online help topic for that
function.

How can | keep a log of results generated by the Command Window?

To save the entire contents of the Command Window, right click on the
window, selecSave As and choose the name of the file in which you want
the contents to be stored. To log specific messages to the Log Window, use
thelogMessage()  function. To view this log, click on the Log tab in the
lower left corner of the Command Window.

How do | reuse previous command line statements?

Use the up and down arrow keys to access the history of commands. If you
type the initial part of the command, the arrow keys cycle through only the
commands in the history that start with what you typed.

Comparing HiQ and MATLAB Commands

Many commands in MATLAB mode are defined in HiQ mode as well.
Other commands are handled more efficiently or flexibly by other HiQ user
interfaces. Table 10-1 contains an alphabetical collection of general
commands in MATLAB mode and the best way to achieve the same results
in HiQ.

Table 10-1. HiQ and MATLAB Command Comparisons

MATLAB
Command HiQ Equivalent
cd Typecd in the Command Window.
clear Typedelete objectName in the Command Window, wheogjectName is
objectName the name of the object you want to delete.
diary Right click on the Command Window and selgatre Asto save the contents
of the current Command Window. Typlear to clear the Command
Window contents before beginning the session you want to record.
dir Typedir orls inthe Command Window.
echo Use the built-in functiotogMessage to record the supplied text in the Log
Window.

© MNational Instruments Corporation 10-9 Getting Results with HIQ
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Table 10-1. HiQ and MATLAB Command Comparisons (Continued)

MATLAB
Command HiQ Equivalent

edit Edit the contents of a HiQ-Script through a view of the script object. Thin
this view as a built-in editor provided by HiQ specifically designed for edi
HiQ-Script. Use one of the following methods to create a view of a
HiQ-Script.

e Typeview scriptName onthe command line, wheseriptName is the
name of an existing HiQ-Script you want to edit.

the Objects branch. You can double click on it or press <Shift-Enter
create a view of the script in its own window.

e Typeplace scriptName onthe command line, wheseriptName is the
name of the script you want to edit. A view of the script is placed on
current notebook page.

format Use the HiQ property pages. Right click on the Command Window, sele
Properties, and click on the Numbers tab to access the formatting prope
for displaying numbers in the Command Window.

helpwin Press the <F1> key anywhere in HiQ to bring up the HiQ online help. F
there, you have access to all help resources. You also catetypé&om the
HiQ Command Window to activate the help system.

helpdesk SelectHelp»Visit HIQ Web Pageto retrieve online product and technical
information.

load In HIiQ, all objects are stored within the Notebook. When you open the
Notebook, all objects associated with that Notebook are automatically
opened. You can open a Notebook with Eile»Opencommand.

more Because views of HiQ objects are scrollable, creating a view of a partic
object allows you to inspect any portion of the object dynamically.

To specify where you want object views to appear, right click on the
Command Window and seldétoperties. From the property pages, you ca
control which objects are displayed in the Command Window, which arg
viewed in their own windows, and the maximum size of a matrix or vect
viewable in the Command Window. Matrices and vectors larger than the
specified size are displayed in individual windows.

k of
ing

* Inthe HiQ Explorer, find the name of the script in the tree structure under

> to

the

ct
rties

fom

ular

AN

D

quit Typequit in the Command Window or seldexit from theFile menu.
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Table 10-1. HiQ and MATLAB Command Comparisons (Continued)

MATLAB
Command

HiQ Equivalent

save

In HiQ, all objects are stored within the Notebook. Saving a Notebook s
all of the objects associated with it. To save a Notebooksageor Save As
from theFile menu.

type

List the contents of a HiQ-Script through a view of the Script object. Thin
this view as a built-in editor provided by HiQ specifically designed for

inspecting and editing HiQ-Script. Use one of the following methods to cr
a view of a HiQ-Script.

» Typeview scriptName onthe command line, wheseriptName is the

name of an existing HiQ-Script you want to view.

aves

k of

eate

* Inthe HiQ Explorer, find the name of the script in the tree structure under

the Objects branch. You can double click on it or press <Shift-Enten
create a view of the script in its own window.

» Typeplace scriptName onthe command line wheseriptName s the
name of the script you want to view. A view of the script is placed o
current Notebook page.

ver

SelectAbout HiQ from theHelp menu to get version and copyright
information.

what

From theFile menu, seledDpento display the current directory storing Hi
notebooks. By default, the file filter is set to the Notebook extendiQn so
that only HiQ Notebooks show in the directory listing.

whatsnew

SelectWhat's New from theHelp menu to read about new features in thi
version of HIiQ.

who

Typeobjects in the Command Window or look at the Objects section in

HiQ Explorer.

> to

n the

the

whos
objectName

Typewhatis objectName in the Command Window or look at the Objecg
section in the HiQ Explorer.

ts

web

SelectVisit HIQ Web Pagefrom theHelp menu to visit the HiIQ Web Page.

© MNational Instruments Corporation

If you do not find a command in Table 10-1, it might be because that
command is unique to the MATLAB environment. For example, path

commands such aspath andaddpath do not have meaning in the H
environment because a HiQ Notebook contains all of the objects and
associated with it.
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Automated M-file to HiQ-Script Translator

The M-file to HiQ-Script translator is a tool you can use to convert your
M-file programs to HiQ. Its primary goal is to automate the change in
language syntax, including loops (such as while and for), conditional
execution (such as if and switch), and structure subranging. The translator
can map functions if the usage of the function is unambiguous. For
example, some MATLAB functions map directly to built-in HiQ functions
allowing the translator to replace the MATLAB function name with the
HiQ function name. Many MATLAB functions can be emulated by a
user-defined function in HiQ. In these cases, the MATLAB functions are
prefixed withM__. When a script executes, the appropriate HiQ functions
from the translation library execute to produce equivalent results.

The translation maintains the readability of the script in both function calls
and common language syntax. Some language syntax used in M-files does
not match any syntax in HiQ-Script, in which case HiQ functions are used
in place of the language syntax to produce the proper results.

Using the Translator

The Import Wizard is the standard interface in HiQ for importing any kind
of data, including M-files. Use the following procedure to import M-files
with the HiQ Import Wizard.

1. Access the Import Wizard by selectingport Wizard from the
Notebookmenu or click on the Import Wizard icon in the toolbar.

2. Inthelmport From section of the Import Wizard, select thide
option and click oBrowseto select the M-file you want to translate.

After selecting the file, notice that the contents of the beginning of the
M-file appear in the Preview window.

3. If the Preview window is displaying the M-file you want to translate,
click theNext button at the bottom of dialog box to continue.

If the file has the default MATLAB extensiomp, the Import Wizard
automatically detects it as an M-file, and Bredefinedoption in the
Format section selects the descriptid+file to HiQ-Script . In the

upper right, notice the name of the script object that will hold the
results of the translation. To see the results of the translation, look in
the Preview window.

4. Click theNext button again to view the Translation Output Options
dialog, as shown in Figure 10-1.
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r— Translation Output O ption

v Symbal Table ¥ Translation Footnotes

™ General Comments

Select options that control the type of infarmation that iz output with the tranzlation.

Import Wizard: Importing chirp as Tranzlation to Hil-Script

[ Intedeave mfile as comments

Presvigwm: Frewiew Maore |

F¢ Matlab to Hi-Secript translator wl.0 -
MU clearig):

L =M input ("Enter window length ")
dm = M input ("Enter time sampling step "1 —
M =M input ("Enter Fregquency Bins "
drn £ Mz
rate N 5 dm;
w = M input("sweeping rate "z
for m= 1. to L do
=im - 1.3 ~ 2. ; =]

< Back I Firizh I Cancel | Help |

Figure 10-1. Import Wizard—Translator Output Options

5. Selectthe translation options that you want. The following list explains
the options in more detail. Notice that the Preview window is
automatically updated to reflect the new options.

© MNational Instruments Corporation

Header Comments—Inserts a header comment at the beginning
of the translated file.

Symbol Table—Includes a list of all symbols used in the
translation. Use this option to verify the type descriptions of the
translated objects and functions.

General Comments—Includes explanations and general
comments about the details of the translation.

Interleave M-file as Comments—Interleaves each line of the
original M-file with the corresponding translated line in
HiQ-Script. Use this option to compare M-file script code with the
automatically generated HiQ-Script code.

Translation Footnotes—Appends additional translation
footnotes to the end of the translation file. Use this option to obtain
additional details about any limitations of the current translation.

10-13 Getting Results with HiQ



Chapter 10 Getting Results as a MATLAB User

6. Click onFinish to complete the translation.

You also can translate M-files through the view of a script object. Although
this approach has fewer options than the first, it provides a faster and more
automated way to translate an M-file. The results of both procedures are the
same.

1. To translate a new M-file, place a new view of a new script object on
the notebook page.

2. Right click on the view and seldgte»Import MATLAB M-file .

3. Select the M-file you want to import. After you select the file, the
translation begins and the resulting translation is stored in the current
script object.

Working with the Results

If you translated your M-file using the Import Wizard, a view of that object
is automatically placed on the Notebook page.

If you translated your M-file into an existing HiQ-Script view, the contents
of the HiQ-Script are replaced by the translated output.

Table 10-2 compares how common scripting errors are reported in
MATLAB and HiQ.

Table 10-2. Common Error Messages in MATLAB and HiQ

M-file Error Message HiQ-Script Error Message

Assignment using a variable that does not exist: y = X;

??? Undefined function or variable The object "x" hasn't yet been
' assigned a value.

X'

Calling a function that is not defined: y = x(5);

Warning: Reference to uninitialized "X" is not a function or polynomial.
variable 'x'.

Performing a language operation with incompatible object types:

??7? Function '<op>' not defined for Invalid operand types.
variables of class '<variableType>'.

Getting Results with HiQ 10-14 © National Instruments Corporation



Chapter 10

Getting Results as a MATLAB User

To successfullgxecute a script, all functions in the script must biéineel
and compiled in the notebook. If you are translating afildvthat calls
functions in other Miles, you need to translate thddes to HiQ-Script
and compile them to make thewrilable to all scripts in the current
Notebook.

HiQ-Script for MATLAB Users

Working in a new scripting language involves learning new syntax as well

as new functionality. Tabl10-3,HiQ-Script for MATLAB Uses,
compares Miles and HiQ-Script to help you learn the HiQ syntax and
functionality in the following categories:

Script Comments

Initializing Matrices

Subscripting Matrices

Expressions (foexample, x = a + b/2; v = u.*w; E = B-C;)

Operators (foexample, ., -, .\)

Flow Control (forexample,if , fo r, andwhile )

Function Déinitions

Function Calls

Table 10-3. HiQ-Script for MATLAB Users

MATLAB

HiQ-Script

Script Comments

% A comment in an Mile

/I A comment in HiQ-Script

Initializing Matrices

M1 =[1];
M2=[12345]

M3 =11; 2; 3; 4; 5];
M4=[123;456;789]

M1={1}

M2={1, 2, 3, 4, 5};

M3 ={1; 2; 3; 4; 5};

M4 ={1,2,3;4,5,6;7,8, 9}

© MNational Instruments Corporation
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Table 10-3. HiQ-Script for MATLAB Users (Continued)

MATLAB HiQ-Script
Subscripting Matrices
x = A(L,1); x =A[1,1];
v=A1,); v =A[1];
u=A(1); u=A[1];
y =A(5); y = (toVector(A))[5];
p = A(1:5,4); p = A[1:5,4];
q=A(2,3:7); q=A[2,3:7];
M = A(3:5,4:9); M = A[3:5,4:9]

Expressions

r = 1+sqrt(5)/2;

s = abs(5-7i);

Z = (4+2i)*(3-8i);

x = exp(log(1e10*r));
y = log(exp(1e10*s));

r = 1+sqrt(5)/2;

s = abs(5-7*<i>);

z = (4,2)%(3,-8);

x = exp(In(1e10*r));
y = In(exp(1e10*s));

Operators

s =5; s =5;

v =1:.55; v =seq(l, 5, .5);
M=[v; v, v; V], M={v;v;v; v}
r=sts; r=sts;
t=s.r, t=s.r;
u=Vv.*y, u=Vv.*y,

A= MIM; A= MIM;

B = M.\A; B = M.\A;
C=A"B; C = A’B;
D=C. D = trans(C);
E=D, E=D,
W=Uu-v, W=Uu-V;
n=v, n=v,

p=[n,n."2,2.Mj

p={n,n."2,2.Mn};

Getting Results with HiQ
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Table 10-3. HiQ-Script for MATLAB Users (Continued)

MATLAB

HiQ-Script

Flow Control

if errCode <0

disp(‘Invalid error code.”);
elseif errCode ==

disp(‘No errors occurred.’);
else

warning(‘An error has

occurred.”);

end

if errCode < 0 then
message(“Invalid error code.");
else if errCode == 0 then
message("No errors occurred.");
else
warning("An error has
occurred.");
end if;

switch errCode

select errCode from

while j <= size(A, 2)
absSum = absSum + abs(A(, j));

case 0 case O:
disp(‘No errors reported.’); error("No errors reported.”);
case 1 case 1:
error(‘Error 1 occurred.’); error("Error 1 occurred.");
case 2 case 2:
error(‘Error 2 occurred.’); error("Error 2 occurred.");
otherwise default:
error(‘Unhandled error code.’); error("Unhandled error code.");
end end select;
i=1, i=1,
absSum = 0; absSum = 0;
while i <= size(A, 1) while i <= A.rows do

while j <= A.columns do
absSum = absSum + abs(Al[i, j]);

=i+ =i+ 1

end end while;

i=i+1; i=i+1;

if absSum == inf if absSum == <inf> then
break; exit while;

end end if;

end end while;
© MNational Instruments Corporation 10-17 Getting Results with HiQ



Chapter 10 Getting Results as a MATLAB User

Table 10-3. HiQ-Script for MATLAB Users (Continued)

MATLAB

HiQ-Script

continue = 1;
absSum = 0;
fori= 1l:size(A, 1)
for j = l:size(A, 2)
absSum = absSum + abs(A(, j));
if absSum == inf
continue = 0;
break;
end
end
if ~continue
break;
end
end

/l multiple exits avoid ‘continue’
absSum = 0;
fori=1to A.rows do
for j=1to A.columns do
absSum = absSum + abs(A(i, j));
if absSum == <inf> then
/I multiple-exit support
exit 2 fors;
end if;
end for;
end for;

Function Definitions

function m = slope(P1, P2)

% SLOPE Slope between two points.
% SLOPE(P1) computes the slope
% between two points stored in
% the columns of P.
% SLOPE(P1, P2) computes the
% slope between two points stored
% in column vectors P1 and P2.
if nargin ==

m = P1(2,2)-P1(2,1);

m =m/(P1(1,2)-P1(1,1));
else

m = P2(2,1)-P1(2,1)

m =m/(P2(1,1)-P1(1,1));
end

function slope(P1, P2)

/I Compute the slope of two points
/I where the points are given in

/I columns of P1 or in two vectors,
/I P1 and P2.

if _ins==1then

m = P1[2,2]-P1[2,1];

m = m/(P1[1,2]-P1[1,1]);
else

m = P2[2]-P1[2];

m = m/(P2[1]-P1[1]);
end if;

return m;
end function;

function [xmin, xmax] = minmax(x)
% MINMAX Compute the minimum and
% and maximum values in x.
xmin = min(min(x));
if nargout ==
xmax = max(max(x));
end

function minmax(x)

/I Compute the minimum and
/l maximum values in Xx.

xmin = min(x);

if __outs == 2 then

xmax = max(x);

end if;

return xmin, xmax;
end function;

Getting Results with HiQ
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Table 10-3. HiQ-Script for MATLAB Users (Continued)

MATLAB

HiQ-Script

Function Calls

matrix = abs(matrix);

matrix = abs(matrix);

matrix = chol(matrix);

matrix = choleskyD(matrix);

scalar = cond(matrix);

scalar = cond(matrix);

scalar = cond(matrix, inf);

scalar = cond(matrix, <Li>);

vector = eig(matrix);

vector = eigen(matrix);

vector = eig(matrix, matrix);

vector = eigen(matrix, matrix);

[V,D] = eig(matrix);

[d,V] = eigen(matrix); D = diag(d);

[v,d] = eigs(matrix, 1);

[d,v] = eigenDom(matrix);

[v,d] = eigs(matrix, 1, scalar);

[d,v] = eigenSel(matrix, scalar);

matrix = eye(scalar);

matrix = ident(integer);

scalar = fmin('cos', 3, 4);

[,scalar] = optimize(cos,
toVector(3.1));

scalar = fmins(‘fct', vector);

[,scalar] = optimize(fct, vector);

scalar = fzero('sin’, [a b]);

scalar = root(sin, a, b);

scalar = fzero('sin’, 3);

scalar = root(sin, toVector(3));

matrix = inv(matrix);

matrix = inv(matrix);

scalar = max(max(matrix));

scalar = max(matrix);

scalar = mean(mean(matrix));

scalar = mean(toVector(matrix));

scalar = norm(matrix);

scalar = norm(matrix);

scalar = norm(matrix, 'fro");

scalar = norm(matrix, <frob>);

scalar = norm(matrix, 1);

scalar = norm(matrix, <L1>);

scalar = plot(vector,vector);

[graph, integer] =
createGraph(vector, vector);

R = gr(matrix);

R = QRD(matrix);

[Q.R] = gr(matrix);

[R,Q] = QRD(matrix);

vector = rand(6, 1);

vector = createVector(6, <random>);

© MNational Instruments Corporation
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Table 10-3. HiQ-Script for MATLAB Users (Continued)

MATLAB

HiQ-Script

matrix = rand(5, 4);

matrix = createMatrix(5, 4,
<random>);

matrix = randn(3);

matrix = createMatrix(3, 3,
<random>, <normal>);

scalar = rank(matrix);

integer = rank(matrix);

scalar = rank(matrix, le-4);

integer = rank(matrix, 1e-4);

vector = roots([1 2 3 4]);

vector = roots({poly:
"XN3+2x"2+3Xx+4"});

[vector, ivector] = sort(vector);

[vector, integerVector] =
sort(vector);

matrix = sqrt(matrix);

matrix = sqrt(matrix);

scalar = surf(matrix);

graph = createGraph(matrix);

vector = svd(matrix);

vector = sv(matrix);

[U,S,V] = svd(matrix);

[U,S,V] = svd(matrix);

HiQ Online Help for MATLAB Users

HiQ offers online help specifically designed to help MATLAB users work
in HiQ. You can access the online help in either of the following ways:

¢ Press <F1> and select any of the MATLAB topics from the Index tab.

e Typehelp matlab in the Command Window.
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Customer Communication

For your convenience, this appendix contains forms to help you gather the information necessary
to help us solve your technical problems and a form you can use to comment on the product
documentation. When you contact us, we need the information on the Technical Support Form and
the configuration form, if your manual contains one, about your system configuration to answer your
guestions as quickly as possible.

National Instruments has technical assistance through electronic, fax, and telephone systems to quickly
provide the information you need. Our electronic services include a bulletin board service, an FTP site,
a fax-on-demand system, and e-mail support. If you have a hardware or software problem, first try the
electronic support systems. If the information available on these systems does not answer your
guestions, we offer fax and telephone support through our technical support centers, which are staffed
by applications engineers.

Electronic Services

Bulletin Board Support

National Instruments has BBS and FTP sites dedicated for 24-hour support with a collection of files
and documents to answer most common customer questions. From these sites, you can also downloac
the latest instrument drivers, updates, and example programs. For recorded instructions on how to use
the bulletin board and FTP services and for BBS automated information, call 512 795 6990. You can
access these services at:

United States: 512 794 5422
Up to 14,400 baud, 8 data bits, 1 stop bit, no parity

United Kingdom: 01635 551422
Up to 9,600 baud, 8 data bits, 1 stop bit, no parity

France: 01 48 65 15 59
Up to 9,600 baud, 8 data bits, 1 stop bit, no parity

FTP Support

To access our FTP site, log on to our Internet Hipstatinst.com , asanonymous and use
your Internet address, suchjassmith@anywhere.com , as your password. The support files and
documents are located in thapport  directories.
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Fax-on-Demand Support

Fax-on-Demand is a 24-hour information retrieval system containing a library of documents on a wide
range of technical information. You can access Fax-on-Demand from a touch-tone telephone at
512 418 1111.

E-Mail Support (Currently USA Only)

You can submit technical support questions to the applications engineering team through e-mail at the
Internet address listed below. Remember to include your name, address, and phone number so we can
contact you with solutions and suggestions.

support@natinst.com

Telephone and Fax Support

National Instruments has branch offices all over the world. Use the list below to find the technical
support number for your country. If there is no National Instruments office in your country, contact

the source from which you purchased your software to obtain support.

Country Telephone Fax

Australia 03 9879 5166 039879 6277
Austria 0662 4579900 0662 45 7990 19
Belgium 02 757 00 20 02 757 03 11
Brazil 011 288 3336 011 288 8528
Canada (Ontario) 905 785 0085 905 785 0086
CanadaQuébeg 514 694 8521 514 694 4399
Denmark 45 76 26 00 45 76 26 02
Finland 09 72572511 09 725 725 55
France 0148142424 0148142414
Germany 089 741 31 30 089 714 60 35
Hong Kong 2645 3186 2686 8505
Israel 03 6120092 03 6120095
Italy 02 413091 02 41309215
Japan 035472 2970 03 5472 2977
Korea 02 596 7456 02 596 7455
Mexico 5520 2635 5520 3282
Netherlands 0348 433466 0348 430673
Norway 32848400 32 84 86 00
Singapore 2265886 2265887
Spain 91 640 0085 91 640 0533
Sweden 0873049 70 08 73043 70
Switzerland 056 200 51 51 056 200 51 55
Taiwan 02 377 1200 02 737 4644

United Kingdom
United States

Getting Results with HiQ
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A-2

01635 523154
512 794 5678
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Technical Support Form

Photocopy this form and update it each time you make changes to your software or hardware, and use
the completed copy of this form as a reference for your current configuration. Completing this form
accurately before contacting National Instruments for technical support helps our applications
engineers answer your questions more efficiently.

If you are using any National Instruments hardware or software products related to this problem,
include the configuration forms from their user manuals. Include additional pages if necessary.

Name

Company

Address

Fax(__ ) Phone (__ )

Computer brand Model Processor
Operating system (include version humber)

Clock speed MHz RAM___  MB Display adapter

Mouse ___yes __ no Other adapters installed

Hard disk capacity  MB Brand

Instruments used

National Instruments hardware product model Revision
Configuration

National Instruments software product Version
Configuration

The problem is:

List any error messages:

The following steps reproduce the problem:




HiQ Hardware and Software Configuration Form

Record the settings and revisions of your hardware and software on the line to the right of each item.
Complete a new copy of this form each time you revise your software or hardware configuration, and
use this form as a reference for your current configuration. Completing this form accurately before
contacting National Instruments for technical support helps our applications engineers answer your
questions more efficiently.

National Instruments Products

Hardware revision

Interrupt level of hardware

DMA channels of hardware

Base I/O address of hardware

Programming choice

National Instruments software

Other boards in system

Base I/0O address of other boards

DMA channels of other boards

Interrupt level of other boards

Other Products

Computer make and model

Microprocessor

Clock frequency or speed

Type of video board installed

Operating system version

Operating system mode

Programming language

Programming language version

Other boards in system

Base I/0O address of other boards

DMA channels of other boards

Interrupt level of other boards




Documentation Comment Form

National Instruments encourages you to comment on the documentation supplied with our products.
This information helps us provide quality products to meet your needs.

Title: Getting Results with HIi®
Edition Date: January 1999
Part Number: 321886B-01

Please comment on the completeness, clarity, and organization of the manual.

If you find errors in the manual, please record the page numbers and describe the errors.

Thank you for your help.
Name
Title
Company
Address

E-Mail Address

Phone (__ ) Fax(___ )

Mail to: Technical Publications Faxto: Technical Publications
National Instruments Corporation National Instruments Corporation
6504 Bridge Point Parkway 512 794 5678

Austin, Texas 78730-5039



Glossary

Prefix Meanings Value

p- pico 1012

n- nano- 10°

- micro- 1066

m- milli- 10-3

k- kilo- 103

M- mega- 10

G- giga- 10

t- tera- 102
A
ActiveX A programming system and user interface that lets you work with
(Microsoft ActiveX) interactive objects. Formerly called OLE.
ActiveX control A standard software tool that adds additional functionality to any

compatible ActiveX container.
ActiveX Control object  An object in HiQ that represents an inserted ActiveX control.

ActiveX embedded An object placed into a container and unconnected to any other object or
object application.See alsembedded.

ActiveX Interface object An object in HiQ that represents an interface to an ActiveX automation
server application. See theeatelnterface function in Chapter 7,
Function Referencef theHiQ Reference Manual

ActiveX linked object An object placed into a container and connected to another object or
application in the same container or in a separate contdeealsdinked.

ActiveX object An object in HiQ that represents an inserted ActiveX object.

argument Seeparameter.
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Glossary

assignment

attribute

built-in function

C

caret

cell

Color object
Command Window
comment

compiled script

ComponentWorks

constant

cursor

D

data type

debug

declaration

Getting Results with HIQ

A script statement that sets a value to a variable.

Seeproperty.

One of many programming utilities in HiQ-Script that perform analysis,
graphical, or utility operations.

Seeinsertion point.

In a matrix or vector, the intersection of a row and column that contains a
numerical value.

A HiQ object that sets the color attributes of graphs and plots.
SeeHiQ Command Window.
An explanatory line or portion of a line in HiQ-Script.

A HiQ object containing HiQ-Script language that has been converted to
code that a computer uses to execute the program.

A collection of 32-bit ActiveX controls designed for building virtual
instrumentation systems.

A predefined value in HiQ-Script.

The pointer or other image that displays on screen to show the location of
your mouse, trackball, or other pointing device.

Seenumeric type.

To check and correct invalid code in a HiQ script in order to eliminate errors
during the compilation or execution of the script.

A HiQ-Script statement that defines the scope of variables. Can be either
project or local.
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dialog box
dock

drag-and-drop

E

embedded

error message

Explorer

expression

F

Font object

function

function call

Function Object

G

grab handle

Graph object
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Glossary

A window containing a message, interactive options, and buttons.
To attach a detachable window or toolbar to the HiQ window.

To move an object to a specific location, using the mouse to click on, drag,
and release the object. Depending on the location of release, a specific
action can occur.

Inserted into a container object and unconnected to any other object or
application. Compare this term to linkegke alsdctiveX embedded
object.

An information box that appears when HiQ cannot complete an action due
to an internal error, compile error, run-time error, or user error.

SeeHiQ Explorer.

A mathematical operator and its operands.

A HiQ object type used to set the font attributes of graphs and plots.

A block of code that performs a specific task in HiQ-Script; can be a HiQ
built-in function or a user-defined function.

Specific HiQ-Script syntax that calls a user or built-in function with given
parameters.

An object that represents the executable pseudocode of a complied Script
object.

A site on a selected object that you click on and drag to move, size, or
reshape the object.

The HiQ object that contains a two-dimensional or three-dimensional
collection of plotsSeeplot.

Getting Results with HiQ



Glossary

H

handle

Seegrab handle.

HiQ Command Window An intuitive window where you type HiQ-Script to get immediate results.

HiQ Constant object

HiQ Explorer

HiQ Log Window

HiQ Object Browser

HiQ Tools toolbar

HiQ-Script

I
IEEE

initialization

insertion point

K

keyword

Getting Results with HIQ

A HiQ object that represents a constant in HiQ-Script.

An interactive window displaying the objects, sections, and pages of an
open Notebook.

A window to which you can post messages from HiQ-Script.

A browser window in which you can view all the interfaces for ActiveX
servers, objects, and controls installed on your computer.

Part of the HiQ user interface that contains icons for objects you can place
in a Notebook. Depending on your preference, the toolbar can appear on
any edge of the interface, or as a floating palette.

The intuitive HiQ programming language for mathematics.

Institute of Electrical and Electronic Engineers.

In HiQ-Script, a designated syntax which creates a particular type of object,
for example, vector, matrix, color, and others.

The location where text will be inserted (also referred to aarbie

A reserved word in HiQ Script, suchifasthen , orwhile , thatis used for
constructing specific types of programming statements.
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L

LabVIEW

LabWindows\CVI

linked

local

Log Window

loop

M
MATLAB

Matrix object

message box

Notebook

Numeric object

numeric type
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Glossary

Laboratory Virtual Instrument Engineering Workbench. Program
development application based on the programming language G used
commonly for test and measurement applications.

An integrated ANSI C environment designed for engineers and scientists
creating virtual instrumentation applications.

Inserted into a container object and connected with another object or
application. Compare this term to embeddgele alsdActiveX linked
object.

Describes the scope of an object. An object with local scope is not
associated with the Notebook.

SeeHiQ Log Window.

A statement in HiQ-Script consisting of keywords and nested statements
that performs a repetitive function. Also known as an iteration statement.

Third-party software product for programming and working with data.

A HiQ numeric object containing an array of elements with rows and
columns.Seevector.

A secondary window that appears containing information about the status
of a HiQ operationSeedialog box.

The workspace in HiQ that stores, organizes, and displays all the
components of an analysis and visualization problem.

A HiQ object type that is defined in terms of a numeric type (integer, real,
or complex) and an object type (matrix, vector, polynomial, or scalar).

One of three types of a numeric object (integer, real, or complex).
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Glossary

object

Object Browser
Object List
object view

OLE (Microsoft OLE)

operand

operator

P

parameter

Plot object

Polynomial object

pop-up menu

Problem Solver

Getting Results with HIQ

An entity in a HIQ Notebook that contains data of a specific type, for
example, numeric, graphic, text, or HiQ-Script. Objects work together in a
Notebook to generate and display solutions to analysis and visualization
problems. Objects are always stored in a Notebook, but are not always
visible on a Notebook pagBeeobject view.

SeeHiQ Object Browser.
A window in HiQ that displays all the objects in a HiQ Notebook.
A HiQ object that is visible on a Notebook page.

Object Linking and Embedding. A programming system and user interface
that lets you work with interactive objec&eeActiveX.

An object (or objects) modified by an operator.

Code in HiQ-Script that is specific to basic mathematical operations and
structure of HiQ-Script language. Often represented as a symbol, for
example, I'" represents division.

An independent variable passed to a user-defined or built-in function call in
a parameter list.

A HiQ object type that graphically represents a 2D or 3D function or data
set used in conjunction with a graph obj&stegraph.

A HiQ numeric object represented by an equation in the polynomial form
ax? + bxr4+cx2 + .

A context-sensitive menu that you can access by right clicking with your
mouse on an object or on the Notebook.

A HiQ Notebook containing objects, including HiQ-Script, that allows you
to interactively perform analysis of data and display results for a broad class
of problems. For example, the expression evaluator problem solver can
display the results of any expression.
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project

Properties dialog box

property

property page

S

Scalar object

scope

script

Script object

section tabs

selection handle

selection tool

shortcut key

Standard toolbar

statement
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Glossary

Describes the scope of an object. An object with project scope is saved with
the Notebook.

A window in HiQ with tabbed pages (property pages) where you can
quickly set a wide variety of attributes for a given object.

Attributes of a HiQ object. Examples include the color of a plot, the size of
a matrix, and the type of any object.

A tabbed subsection of a property dialog box containing a collection of
object attributes.

A HiQ numeric object represented as a nui@bevector and matrix.

In HiQ-Script, a HiQ-object declaration that specifies whether the object is
available to the entire Notebook (project) or is temporarily available (local).

A block of code that performs a certain té&&keHiQ script and compiled
script.

A HiQ object type containing HiQ-Script and from which you compile and
execute your program.

An organizing tool in a HiQ Notebook that lets you label and quickly access
different parts of your Notebook.

A graphical control point of an object that provides direct manipulation
support for operations of that object, such as moving, sizing, or scaling.

The mouse cursor in HiQ shaped like a standard pointer arrow that lets you
select, move, and manipulate objects on the Notebook.

A key or combination of keys that you press to invoke a command.

Site on the user interface of HiQ that contains basic utility tools, for
example Save Open, Cut, Paste and,Print. Depending on your
preference, the toolbar can appear on any edge of the interface, or as a
floating window.

In HiQ-Script, a line of code consisting of various keywords, functions,
and/or operators that performs a certain task.
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status bar

symbol

T

Text object

toolbar

tooltip

type

U

Untyped object

user-defined function

v

Vector object

Getting Results with HIQ

A region, usually the bottom of a window, containing information about
HiQ and any selected object.

The name fasbjectsin HiQ for the Macintosh.

A HiQ object type where you can enter and edit text.

Site on an application interface that contains various buttons and other
controls. Depending on your preference, a toolbar can appear on any edge
of the interface, or a floating window.

A small, descriptive pop-up window that appears when you position the
mouse cursor over a toolbar icon.

A classification of an object based on its characteristics, behavior, and
attributes.

A HiQ object that has not been assigned a value.

A function that a user creates in HiQ-Script to perform customized
analysis, graphical, or utility operations.

A HiQ numeric object containing an array with one row or column.
Compare with matrix.
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Index

Symbols
> prompt, 3-2, 10-2
» prompt, 10-3

Numerics
2D graphs, 5-1to 5-10
automatically generating HiQ-Script with
new plots, 5-3
Climate Notebook example, 5-1 to 5-10
creating, 5-1 to 5-2
modifying graph and plot, 5-4 to 5-6
plotting data, 5-2 to 5-4
working with multiple plots, 5-6 to 5-10
3D graphs, 5-10 to 5-14
creating, 5-11
modifying graph and plot, 5-12 to 5-13
panning, 5-14
rotating, 5-14
Seismic Notebook example, 5-10 to 5-13
zooming, 5-14

A

ActiveX automation client, 1-8, 7-1
ActiveX automation server, 1-8, 7-2
ActiveX controls
accessing programmatically, 7-4 to 7-5,
7-10to 7-12
adding ComponentWorks ActiveX controls,
7-3t0 7-6, 7-8 to 7-12
distributing with Notebooks, 9-2
ActiveX controls container, 1-7, 7-2
ActiveX design mode, 7-3
ActiveX document container, 7-1
ActiveX document server, 7-1
ActiveX environment, 1-7 to 1-8
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I-1

ActiveX Object Browser, 7-4
ActiveX objects
adding Microsoft Word Document objects,

7-6t0 7-8
analyzing data with HiQ-Script, 6-1 to 6-10
automatic generation of HiQ-Script, 4-3, 5-3
automatically executing functions, 9-3
automating HiQ-Script analysis, 6-8 to 6-9

backslash operator, 3-5
binary files
importing as numeric object, 4-9

C

Climate Notebook
adding ActiveX, 7-2to 7-8
ComponentWorks ActiveX controls,
7-3t0 7-6
Microsoft Word Document object,
7-61t0 7-8
analyzing data with HiQ-Script, 6-1 to 6-5
converting to Problem Solver, 8-1 to 8-4
importing data, 4-1 to 4-4
maintaining help file for, 9-4 to 9-5
previewing in HiQ Reader, 9-1 to 9-2
visualizing data in 2D, 5-1 to 5-10
creating graphs, 5-1to 5-2
modifying graph and plot, 5-4 to 5-6
plotting data, 5-2 to 5-4
working with multiple plots,
5-6 to 5-10
Command Window, 3-1 to 3-14
> prompt, 3-2
adjusting the window, 3-1
changing default name for objects, 3-3
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copying and pasting, 3-6
default position, 3-1, 10-2
floating Command Window, 3-1 to 3-2
for MATLAB users, 10-2 to 10-11
» prompt, 10-3
accessing, 10-2
comparison of HiQ and MATLAB
commands, 10-9to 10-11
frequently asked questions,
10-7 to 10-9

MATLAB compatibility mode,
10-3to 10-6
sharing MATLAB data and

functionality with HiQ,

10-4 to 10-6
getting help, 3-10
hiding results using semicolon, 3-2
modifying Notebooks from, 3-12 to 3-14
multiline commands, 3-4
navigating, 3-1to 3-4
recalling and editing commands, 3-4, 3-7
saving objects, 3-8
syntax highlighting, 3-3
using with Notebooks, 3-10 to 3-12

ComponentWorks ActiveX controls
adding to Climate Notebook, 7-3 to 7-6
adding to Seismic Notebook, 7-8 to 7-12
distributing with HiQ Notebooks, 9-2
property pages, 7-3
creating Notebooks

Climate Notebook example, 4-1
Seismic Notebook example, 4-5

D

data fitting and interpolation functions, 1-4
data fitting Notebooks, 2-1 to 2-4

data importingSeeimporting data.

data visualizationSeevisualizing data
detach command, 10-8

differential equation functions, 1-6

Getting Results with HIQ -2

differentiation functions, 1-7
distributing Notebooks, 9-1 to 9-5
documentation
about this manuaki to xiv
conventionsxiii to xiv
getting results with this manu&i, to xii
organization of this manualiji to xiii
related documentatiorjv

E

examples

addPlot function, 3-8, 6-4, 7-5

arithmetic mean, 3-12, 6-1, 8-3

associating plots with second y-axis,
8-210 8-3

automatically executing functions, 9-3

backslash operator, 3-5

comments, 10-15

converting existing script to Problem
Solver script, 8-5

createGraph function, 3-3, 3-8, 3-12

creating a matrix, 3-2, 3-5, 3-8

creating a polynomial, 3-2

creating a vector, 3-5, 3-11, 6-6

Expression Evaluator Problem Solver,
2-4t0 2-7

expressions, 10-16

fct function, 3-7

fit function, 6-4, 7-5

flow control, 10-17 to 10-18

function calls, 10-19 to 10-20

function definitions, 10-18

importing and graphing data, 8-2

initializing an ActiveX control, 9-3

initializing matrices, 10-15

integrate function, 6-6, 7-11

MATLAB, 10-15 to 10-20

modifying plot styles, 8-2

ODEIVP function, 3-8

onOpen function, 9-3
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operators, 10-16
placing objects on the Notebook, 3-12
Population Fit Notebook, 2-1 to 2-4
programmatically accessing
ComponentWorks ActiveX controls,
7-5,7-10to 7-11
removePlot function, 7-5, 8-2
solve function, 3-5
solving a linear system of equations,
3-4t0 3-5
solving a system of ordinary differential
equations, 3-5to 3-9
subrange operator, 6-1
subscripting matrices, 10-16
user functions, 7-10to 7-11, 10-18
viewing objects, 3-12
Examples folder, 1-2, 1-8, 2-2
Export Wizard, 4-9
Expression Evaluator Problem Solver
Notebook, 2-4 to 2-7
entering data, 2-6 to 2-7
opening, 2-5
running scripts, 2-6 to 2-7

F

functions
automatically executing, 9-3
data fitting and interpolation, 1-4
differential functions, 1-6
differentiation, 1-7
integration, 1-6
linear algebra, 1-4
mathematical, 1-4 to 1-7
nonlinear analysis, 1-6
optimization, 1-6
polynomial, 1-7
statistics, 1-6
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Index

G
graphs, 5-1to 5-14
automatically generating HiQ-Script with
new plots, 5-3
Climate Notebook example, 5-1 to 5-10
creating, 5-1to 5-2, 5-11
modifying graph and plot, 5-4 to 5-6,
5-12 to 5-13
panning, 5-14
plotting data, 5-2 to 5-4, 5-11
rotating, 5-14
Seismic Notebook example, 5-10 to 5-13
visualizing data, 5-1 to 5-4, 5-11
working with multiple plots, 5-6 to 5-10
zooming, 5-14

H
help.Seeonline help.
HIiQ
environment, 1-2 to 1-8
installing, 1-1 to 1-2
launching, 1-2
system requirements, 1-1
HiQ ActiveX Object Browser.
SeeActiveX Object Browser.
HiQ Command Window.
SeeCommand Window.
HiQ Notebook.SeeNotebooks.
HiQ Reader, 9-1t0 9-2
HiQ-Script
See als@xamples.
analyzing data with HiQ-Script,
6-1to 6-10
automated M-file to HiQ-Script
translator, 10-12 to 10-15
translation options, 10-13
using the translator, 10-12 to 10-14

working with translated results,
10-14 to 10-15
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built-in functions, 6-4

case sensitivity, 6-4

compiling all scripts in a Notebook, 8-2

definition, 1-3

generating with Import Wizard, 4-3

generating with new 2D plots, 5-3

syntax comparison for MATLAB users,
10-15to0 10-20

View Source, 2-3

Import Wizard
about, 4-1
advanced options, 4-7
Climate Notebook example, 4-1 to 4-3
generating HiQ-Script, 4-3
importing M-files, 10-12 to 10-14
Seismic Notebook example, 4-5 to 4-6
importing data, 4-1 to 4-9
binary files, 4-9
Climate Notebook example, 4-1 to 4-4
custom import mode option, 4-9
formatting options, 4-7
M-files, 10-12 to 10-14
Seismic Notebook example, 4-4 to 4-7
text files, 4-8
installing HiQ, 1-1to 1-2
integration functions, 1-6

L

launching HiQ, 1-2
linear algebra functions, 1-4

manual.Seedocumentation.
Manuals folder, 1-2

Getting Results with HIQ 1-4

MATLAB compatibility, 10-1 to 10-20
» prompt, 10-3
accessing MATLAB compatibility mode,
10-3t0 10-4
automated M-file to HiQ-Script
translator, 10-12 to 10-15
translation options, 10-13
using the translator, 10-12 to 10-14
working with the translated results,
10-14 to 10-15
frequently asked questions, 10-7 to 10-9
get and getall commands, 10-4
getting help, 10-7, 10-20
hig command, 10-6
HiQ-Script syntax, 10-15 to 10-20
leveraging MATLAB work in HiQ,
10-1to 10-2
matlab command, 10-3
put and putall commands, 10-4
sharing MATLAB data and functionality
with HiQ, 10-4 to 10-6
using the Command Window,
10-2t0 10-11
accessing, 10-2
comparison of HiQ and MATLAB
commands, 10-9 to 10-11
working in MATLAB compatibility
mode, 10-3 to 10-6
Microsoft Word document
embedding as ActiveX object, 7-6 to 7-8
multiline commands in the Command
Window, 3-4
Multiple Document Interface (MDI), 1-8

National Instruments technical support,
A-1to A-2

navigating the Command Window, 3-1 to 3-4

nonlinear analysis functions, 1-6
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Notebooks, 2-1 to 2-7

See alsd’roblem Solvers.

as ActiveX objects, 1-7

creating help files for, 9-3 to 9-5

definition, 1-2 to 1-3

distributing to others, 9-1 to 9-5

examples, 2-1to 2-7

help for current Notebook, 9-3 to 9-5

interacting with, 1-8 to 1-9

modifying from Command Window,
3-12t0 3-14

opening, 4-1, 4-5

as organizational tools, 1-2 to 1-3

sharing with others, 9-1 to 9-5

working with multiple windows, 1-8

Index

opening Notebooks, 2-2
optimization functions, 1-6

P
panning 3D graphs, 5-14
plots.Seegraphs.
polynomial functions, 1-7
Population Fit Notebook, 2-1 to 2-4
opening a Notebook, 2-2
running a script, 2-3
viewing the Object List, 2-4
previewing Notebooks, 9-1 to 9-2
Problem Solvers
Climate Notebook example, 8-1 to 8-4
definition, 2-4, 8-1
entering data, 2-6 to 2-7

0 Expression Evaluator Problem Solver,
Object List, 2-4 2-4t0 2-7
objects, 2-7 to 2-8 Seismic Notebook example, 8-5 to 8-6

changing default name in Command
Window, 3-3
definition, 1-2 to 1-3
deleting, 2-8
deleting views, 2-8
importing binary file as numeric
object, 4-9
importing text file as numeric object, 4-8
importing text file as text object, 4-8
placing on Notebook page
from Command Window, 3-12
from the Object List, 6-2
saving objects created in Command
Window, 3-8
setting default view properties, 6-3
views, 2-8

online help

accessing, 1-9

Command Window help, 3-10
distributing with Notebooks, 9-3 to 9-5
MATLAB compatibility, 10-7, 10-20
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Program folder, 1-2
properties
setting default view, 6-3

R

ReaderSeeHiQ Reader.

recalling and editing commands, 3-4
requirementsSeesystem requirements.
rotating 3D graphs, 5-14

running scripts, 1-8 to 1-9, 2-3

S

script. SeeHiQ-Script.
Seismic Notebook
adding ComponentWorks ActiveX
controls, 7-8 to 7-12
analyzing data with HiQ-Script,
6-6 to 6-10
automating analysis, 6-8 to 6-10
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converting to Problem Solver, 8-5 to 8-6
importing data, 4-4 to 4-7
viewing help for, 9-5
visualizing data in 3D, 5-10 to 5-13
creating graphs, 5-11
modifying graph and plot,
5-12t0 5-13
panning, 5-14
rotating, 5-14
zooming, 5-14
semicolon
hiding results in Command Window, 3-2
sharing Notebooks with others, 9-1 to 9-5
starting HiQ, 1-2
statistics functions, 1-6
system requirements, 1-1
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T

technical support, A-1 to A-2
terse mode, 10-7
text files
importing, 4-8
three-dimensional graphSee3D graphs.
two-dimensional graph&ee2D graphs.

v

verbose mode, 10-7

View Source, 2-3

viewing the Object List, 2-4
visualizing data, 5-1 to 5-14

Z

zooming 3D graphs, 5-14
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