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Introduction

Overview

This introduction provides an overview of the capabilities and
purpose of NCSA X DataSlice and directs you to sources that offer
detailed information regarding the X Window System. The
organization and purpose of this manual are described and
notational conventions explained.

About NCSA X DataSlice

NCSA X DataSlice is a color imaging and data analysis tool based
on the X Window System. It was developed for analysis of three-
dimensional 32-bit floating-point scientific data stored in NCSA
HDF file format. The current release of NCSA X DataSlice
features:

 color raster display of 2D slices from 3D datasets

» display of actual data values in spreadsheet form

 synchronized selection between corresponding image and data
windows

* continuous and single-step animation of color raster images

« manual frame control, frame skipping, auto-reverse, and

asynchronous discontinuation animation capabilities

tiling of multiple images in a single window

arbitrary slicing and dicing

3D visible volume rendering

interpolation of color raster images

support for user-defined, raw palettes, such as those created

in NCSA PalEdit

L] L] L] L] L]

System Requirements

In order to run NCSA X DataSlice, you must have (1) a system
and server that support color X Windows—such as Sun 2, 3, and
4 systems, and the IBM RT, and (2} installed X version 11 and
server release 2 or later on your system.
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Use of This Manual

Manual Contents

Form of Presentation

This section describes the organization of this manual, and the
conventions and nomenclature used in developing it. Although the
instructions in this manual should enable you to successfully use
NCSA X DataSlice, a working knowledge of your window manager
is presupposed. For detailed information regarding the X Window
System, refer to the guides listed in the section entitled
"Suggested Reading."

This manual is organized into the following chapters:

Chapter 1, "Getting Started," explains how you should install and
invoke NCSA X DataSlice. The chapter contains a tutorial that
introduces you to the basic procedures involved in using the
application, explains similarities among the program's windows,
and familiarizes you with the program's user interface:

Chapter 2, "File Formats in NCSA X DataSlice," describes the
basic file formats used in NCSA X DataSlice, how the program
reads and displays data files, and how to specify the dimensions of
raw files. Information is included for obtaining HDF software
from NCSA.

Chapter 3, "Planes Along Axes," describes options available in
the Planes Along Axes window. It oulines the various options
available to manipulate and view both 2D and 3D planes.

Chapter 4, "Arbitrary Planes," outlines the options available in
the Arbitrary Planes window which permits you to manipulate,
view, and animate 2D oblique slices of data.

Chapter 5, "Cartesian Dicer," outlines the options available in
the Cartesian Dicer window.

Chapter 6, "Animate 8bit Raster and Process SDS," describes the
use of animation controls and how 3D SDSs may be enlarged by
pre-processing.

The material in this manual is presented in text, screen displays,
or command line notation.
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Text

In explaining various features and commands, this manual often
presents a word within a paragraph in italics to indicate that the
word is defined within the paragraph.

Portions of this manual refer to other sections or chapters of the
manual where related topics are discussed. These cross
references usually indicate the title of sections or chapters
enclosed in quotation marks, such as, See Chapter 1, "Getting
Started."

Screen Displays
Screen displays in this manual are presented in courier type.

Entry Format Notation

Throughout this manual, several explanations instruct you to
make entries by typing on the keyboard. These entry instructions
are printed in courier bold type and appear within a
screen display, paragraph, or on a separate line.

Figure 1.1 shows you how to read and enter a command line.

Figure 1.1 Reading and Entering a Command Line

hdfseq filename

Mandatory, f t Enter a filename in

enter as shown place of variable

Suggested Reading

This document is not a manual on the X Window System. If you
need detailed information regarding X Windows, refer to the
following works:

» The Definitive Guides to the X Window System, published and
copyrighted by O'Reilly & Associates, Inc., 1988.

« X Window System, by Robert W. Scheifler, James Gettys, and
Ron Newman, published and copyrighted by the Massachusetts
Institute of Technology and Digital Equipment Corporation,
1988.

 Introduction to the Window X System, by Oliver Jones,
published and copyrighted by Prentice Hall, 1988.
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NCSA Contacts

Disclaimer

Trademark
Acknowledgments

NCSA X DataSlice Version 1.0 source code and documentation are in
the public domain. Specifically, we give to the public domain all rights
for future licensing of the source code, all resale rights, and all
publishing rights.

We ask, but do not require, that the following message be included in
all derived works: Portions developed at the National Center for
Supercomputing Applications at the University of lllinois at Urbana-
Champaign.

If you want to see more software like NCSA X DataSlice, please send
us a letter, email or U. S. mail, telling us what you are doing with
NCSA X DataSlice. We need to know: (1) What science you are working
on—an abstract of your work would be fine; and (2) How NCSA X
DataSlice has helped you, for example, by increasing your

productivity or allowing you to do things you could not do before.

We encourage you to cite the use of NCSA X DataSlice, and any other
NCSA software you have used, in your publications. A bibliography of
your work would be extremely helpful.

NOTE: This is a new kind of shareware. You share your science and
successes with us, and we can get resources to share more software
like NCSA X DataSlice with you.

Mail user feedback, bugs, and Send communications via
software and manual suggestions electronic mail to one of the
to: following:

NCSA Software Development Bug Reports

X DataSlice bugs@ncsa.uiuc.edu

152 Computing Applications Bldg. bugs@ncsavms.bitnet

605 E. Springfield Ave.
Champaign, IL 61820 All Other Communications

softdev@ncsa.uiuc.edu
softdev@ncsavms.bitnet

THE UNIVERSITY OF ILLINOIS GIVES NO WARRANTY, EXPRESS OR
IMPLIED, FOR THE SOFTWARE AND/OR DOCUMENTATION PROVIDED,
INCLUDING, WITHOUT LIMITATION, WARRANTY OF MERCHANTIBILITY
AND WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE.

Alliant and Concentrix are trademarks of Alliant Computer Systems
Corporation.

Apple, the Apple logo, and Macintosh are registered trademarks, and

UNIX is a registered trademark of AT&T.

CRAY and UNICOS are registered trademarks, and CRAY X-MP and
CRAY-2 are frademarks of Cray Research Inc.

IBM PC is a registered trademark of International Business Machines
Corporation.

Sun Workstation is a trademark of Sun Microsystems Inc.

X Window System is a trademark of the Massachusetts Institute of
Technology
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Getting Started 1.1

Chapter Overview

This chapter explains how you should install and invoke NCSA X
DataSlice. The chapter contains a tutorial that introduces you to
the basic procedures involved in using the application, explains
similarities among the program's windows, and familiarizes you
with the program's user interface:

« installing and invoking the application
* loading a 3D scientific Dataset
performing basic imaging operations
loading a palette

saving generated images

exiting the application

L] L] - L]

Installing NCSA X DataSlice

Before using NCSA X DataSlice, you must install the program
somewhere within your path on the client system (the machine
on which you want to run the application) and specify your
display host (the machine from which you wish to control and
view the application). Next, define the path environment
variable to include the appropriate path, as shown below:

For example, if you were to install NCSA X DataSlice on the
CRAY-2 using C shell, you would set the path by entering a
command of the form:

set path=($path //pathname)

where /pathname is the path to NCSA X DataSlice.

Specifying a Display If you are running the program off a remote client machine, e.g.
Host Cray 2, you must first register the client machine on your X-
Window host server by typing the following on your local host:

xhost c¢clientmachinename

where clientmachinename is the name of the remote client.

To specify your display host on your local client machine, enter a
command of the following form:

setenv DISPLAY hostname:monitornumber

where hostname is the name assigned to the desired machine, and
monitornumber is the number assigned to the monitor on which
you wish to view the program.
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1.2 NCSA X DataSlice

For example, to specify a machine named babbage as the display
host and use the first of the monitors connected to babbage as the
display monitor, you would enter:

setenv DISPLAY babbage:0

Identifying the To identify the current display host, enter:
Current Display Host
printenv  $DISPLAY

The return specifies the server that is currently set as your
display host. For example, the return message

babbage: 0

informs you that NCSA X DatasSlice will be displayed on the
machine dubbed babbage, using monitor 0—the first of the
monitors connected to babbage.

Invoking X DataSlice

To invoke NCSA X DataSlice, enter:

xds

The control window appears as the first frame (see Figure 1.1).
It contains the LogBook and several control buttons you will use
to initiate the main operations performed by NCSA X DataSlice:
loading a 3D scientific dataset, loading an 8-bit raster image set,
processing a scientific dataset, and quitting the application. Thus,
you may want to keep it in direct view. You may move the window
using mouse movements and operations that are dependent on the
type of window manager that you are currently running.

Figure 1.1 Control Window

ﬂ Quit NCW K DataSlice Tl Bar

%) NCSA M DataSlice LGBOOK #%%
plooms ta WCSA N DatsS]ies V1,0 BETR>I Log Book
onpiled an Friz08/18¢89;14:01:59
tart at Tue fug 22 1B3¢1119 19639

lick on ane of the buttone ta cpan 3 File Hindov...

Sorell Bar

Cortrol
Buttons

oad 3D SIS || Laad 8-bit RASTER | [Procesa a SE||

The LogBook records and displays every non-trivial action you
make while running NCSA X DataSlice. It provides feedback such
as instructions, explanations, or warnings regarding your

National Center for Supercomputing Applications



Getting Started

1.3

actions, and functions as a notebook in which you may record
your observations and comments for future reference.

To enter text, position the pointer in the LogBook, click once, and
begin to type. Note that once you enter text into the notebook, you
are unable to delete it.

The contents of the LogBook are preserved in the file xdsLog,
which should be stored in the same directory as the application,
even after you exit the program. Consequently, you can review a
session with X DataSlice by reading the contents of the file
xdsLog, and you can use vi or other text editors to alter the
contents of the file.

Loading a 3D Scientific Dataset

Figure 1.2 Load SDS File
Window

To load a three-dimensional scientific dataset stored in an HDF
file into NCSA X DataSlice:

1. Click the Load 3D SDS button in the control window. A file
window appears, displaying the current directory (see
Figure 1.2).

Carr.cl“ Load 8 SCIENTIFIC set
Currernt Harkirg Directorys i
anoe
I/pita/eutd\/xda/lanp]eq‘ | °
Current Filanene:
lc1owd57x57x57 Jhdlf,, |
cloud,diccr
cloud,pnl SIS #
LOAD SDS
[JLead all S1Ss

The file window and its contents depend on the particular type of
operation you are performing. In brief, if you want to save a file,
then the Load buttons are not present, and vice versa. Only one
file window may be opened at a time, so you must close the opened
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window by clicking Cancel if you decide not to use it. The file
window automatically closes after each affirmed file operation.

2. Change the current directory, if necessary, by entering the
path to a new directory in the text box labeled, Current
Directory being displayed. Click Change to access the new
directory and its file contents. If an error message appears in
the LogBook, the current directory remains unchanged.

3. Choose the desired dataset to be viewed by scrolling up or
down the file list window and clicking on its filename. The
name appears in the Current Filename text box. The LogBook
reports if the file is indeed a 3D SDS HDF file or a Raster8
HDF file. If the file is of HDF format, the message shows the
number of scientific datasets contained in the file. For this
tutorial, select cloud57x57x57.hdf, which contains three 3D
scientific datasets that depict the X, Y, and Z wind velocities
in a thunderstorm.

4. Specify which scientific dataset you wish to load into memory

from the selected file by entering a number in the text box
labeled SDS #. Notice that the text box SDS # reads 1 by
default, indicating that the first SDS in the file will be loaded
unless you specify otherwise. Be aware that if you enter a
value above the designated number of datasets present, the
file window closes and an error appears in the LogBook:
***HDF ERROR: Cannot load SDS 4.

To load all the datasets, check the option, Load all SDSs.

NOTE: A 3D SDS usually requires a few megabytes of memory,
so although it is possible to load up to ten SDSs together, it is not
advisable to load more that three datasets into memory at any one
time,

5. Click Cancel to leave the box without implementing your
entries or LOAD SDS to continue with the imaging of your
dataset(s). The file window disappears and an Attributes
window appears (Figure 1.3).

Windows in NCSA X DataSlice

Most windows in this program, with the exception of the Control
and file windows, have certain elements in common. When
describing these similarities, this manual will use the Attributes
window (Figure 1.3) as a representative for most other windows
contained in the X DataSlice program.

In this program you issue commands by clicking buttons in
windows, turning toggle buttons on and off, selecting within or
moving scrollbars, and entering values.
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Figure 1.3 Attributes
Window

~Close, Quit, Cancel Button Title Bar—

Cloe cloudSTRE7E7 Wi, ¥z Attributes

X dim= 57, Y dim=57, Z dim=57
X: label= X, units=Meters
Y: label= Y, units=Meters
Z: label= Z, units=Heters
Max= 18,98, Min=-26.,70 P

C Planes Along Axes o Dicer Scale

K Arbitrary Planes o 3,

* Cartesian Dicer o

~Diamond Toggle Button —Display Mode Options

Dataset Information —

All windows created by X DataSlice are movable under uwm or
twm. Each contains a Close, Quit, or Cancel button at the top-left
corner for exiting and disposing of the window, and features a
title bar that identifies the window according to the following
convention:

filename, #n: function

where filename is the name of the HDF file whose 3D scientific
dataset is represented in the window, n indicates the position of
the SDS or raster image in the file in relation to any other SDSs
or raster images the file may contain, and function is the
function of the window. For example in the Attributes window,
the title bar reads, cloud 57x57x57.hdf, #1: Attributes, which
identifies an Attributes window for the first scientific dataset in
the HDF file, cloud57x57x57.

All windows other than the control and file windows are spawned
in a hierarchical format after the initial loading of a dataset. If
you close a parent window, all its children are then automatically
closed by NCSA X DataSlice, saving you the trouble of tracking
which window belongs to which dataset. Closing a window at the
bottom of the hierarchy closes only that particular window.

NOTE: Each time you close an Attributes window, you free up a
lot of memory for additional imaging options.

Most image windows in X DataSlice offer buttons for changing
palettes and saving images named Palette and Save, respectively.
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1.6 NCSA X DataSlice

Refer to the later sections of this chapter for more information
on these options.

To activate a window you are not presently in, or to bring a
background screen to the foreground, position the arrow in the
desired window and click the mouse once. Note that these actions
are dependent on the window manager that you are currently
running.

Displaying Your Dataset

The Attributes Window An attributes window (Figure 1.3) appears for each scientific
dataset successfully loaded from a specified HDF file and contains
information about that particular dataset including: the
dimensions of the dataset, the labels and units of measurement of
the respective axes, and the maximum and minimum values of the
dataset. If you have clicked the option, Load all SDSs, an
Attributes window appears for each separate dataset.

Note that when the minimum and maximum values are not
specified in the file, NCSA X DataSlice calculates them
automatically. The time required for calculation is contingent
upen the size of the dataset, so several minutes may elapse before
the values are calculated. To avoid this delay, you should pre-
calculate and store the values for your dataset, using the program
"move" in the samples directory. Instructions as to how move can
be used are given in the source file move.c itself.

Besides giving information about the current SDS dataset being
examined, the Attributes window also contains a dicer scale and
various display modes from which you may choose to view your
dataset.

Dicer Scale

The value you enter in the dicer scale text window determines the
size of the generated dicer image and its surrounding window. 1

is the smallest number you may enter, and although there is no
maximum limit for the scale, 10 is the recommended upper
limit. The generation time for the image is contingent upon the
dataset and the dicer scale; the larger the dataset and scale, the
longer the program takes to generate the image. Note that you
should enter the dicer scale value before choosing the Cartesian
Dicer display mode. If you fail to enter a number, the scale
defaults to 3.

National Center for Supercomputing Applications



Getting Started

1.7

Cartesian Dicer
Display window

Display Modes

Display modes available to the user are: Planes Along Axes,
Arbitrary Planes, and Cartesian Dicer. Planes Along Axes, which
portrays 2D slices of data along the three major cartesian
coordinate axes, also contains an option to view 3D images
generated from a V-Buffer Algorithm. The Arbitrary Planes mode
presents arbitrarily selected 2D oblique slices, while the
Cartesian Dicer displays a 2D volume slice of data as shown in its
relative location in the 3D matrix. For this tutorial, the
Cartesian Dicer mode is examined.

To generate a small image with the Cartesian Dicer:
1. Enter a 2 in the text box labeled, Dicer Scale.

2. Click the diamond toggle next to Cartesian Dicer. Notice that
all of these diamond-shaped buttons toggle on and off.

The Cartesian Dicer Display window opens.

The Cartesian Dicer window appears as shown in Figure 1.4. The
Cartesian Dicer permits you to view 2D slices of data in their
relative positions in the 3D matrix and to manipulate their axes
for the particular view you desire. You may also designate the
thickness of your slice. To choose a thickness of one, simply click
once on a particular point of the designated slider. To choose a
thickness greater than one, click on the Frame Control Slider,
and drag to the desired position. For instance, if your plane
begins at point 25 on the Y axis and ends at point 56, your
dataslice will have a thickness of 31. In both instances, the text
boxes labeled Start and End reflect the range of your dataslice.
For a more detailed discussion on the Cartesian Dicer mode, refer
to Chapter 5, "Cartesian Dicer."

For this demonstration, you will manipulate the y slider to
identify a data slice with a thickness greater than one.

1. Click and drag to a desired point within the Frame Control
Slider text box for the Y axis. Notice the text boxes labeled
Start and End reflect the beginning and ending point of your
plane, illustrating the thickness of your slice.

2. Click the View button. You must always click View after each
slice selection. X DataSlice now generates a new slice visible
in the Cartesian Dicer window as shown in Figure 1.5.
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1.8 NCSA X DataSlice

Figure 1.4 Empty
Cartesian
Dicer
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Working with Palettes

You can change the palette in your Dicer window, or in any
window which contains a generated dataset image (raster image)
by clicking the palette button. A file window labeled, Load a color
map, opens.

Changing Palettes in To change the palette in a single raster window:

One Raster Window

Figure 1.6 Load a «

map
File Window

1. Change the current directory, if necessary, by entering the
path to a new directory in the text box labeled Current
Directory being displayed.

2. Click Change to access the new directory and its file contents.
If an error message appears in the LogBook, the current
directory remains unchanged.

3. Choose the desired palette to be activated by scrolling up or
down the file list window and clicking its filename, in this
case, carl.pal. The name appears in the Current Filename text
box (see Figure 1.8).

Cance Load a color nap Titla Bar

Current borking Directory;
/pita/eutoh/xde/sanplag,

Changs

Current Filenane:
Ir.:ar-l pal

Henry TS @ Gpiantifi
MakeFile B 0, ;;T:t;re‘f

Readne 0 Window
ax.pnl

barb.pal
bridge.pal LOAD PALETTE

cheryl.pal [JGlobal Thage
cloud.arb
claud.dicar

LG1lobal Pelette Toggla
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