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MeshTV Getting Started Manual

1.0 Introduction

1.1 Overview

This document introduces you to the MeshTV Graphical User &aeeiiGUI). You will
begivenabrief overvien onhow MeshTVworksandthenbeshavn how to startMeshTV
and use thearious controls in th#eshTV Main and popup windes.

1.2 Conventions Used in this Document

References to other documents and sections are in “guotation”’marks.
Namesof windows, buttons,labels,text fields,scrollinglists, etc.arein italics.
Names of menu options are in “quotation marks.

Keyboard leys are in<courier bold>

User input is ircourier bold

1.3 What You Need to Know to Use MeshTV

Before starting to use MeshT¥ou should beamiliar with your windaving system and
the basics of treersing a UNIXM directory structure.

If you are imiliar with using MOl

F™ vou can skip Sectiod.1 "Using Menus"

through Sectior3.3 "Using Ext Fields". These sections mention manOTIF features
thatthecasualsermightbeunfamiliar with; soevenif youarefamiliarwith MOTIF, you
might want to read these sections.
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Understanding How MeshTV Works

2.0 Understanding How MeshTV Works

MeshTV supports up to 16 visualization wimdg also called vis windes. Each vis
window is independentof theothervis windows. MeshTVusesanactive window concept;
all changes made in tiMeshTV Mairnwindow or one of its popup winaes apply to the
currently actre windaw.

MeshTV can be manipulated through the graphical userace(GUI) or through the
command line intedce, which can be accessed fromNteshTV Mairwindow. All

changes made through the GUI cause commands to be generated that are interpreted by
the command line inteaite. Commands that are sent directly to the command line
interface are not interpreted by the GBecause of this, the GUI will natftect banges

made though the command line interface

TheMeshTWain window hasa Busyindicator, in the shapeof aclock,in theupperright
handcorner The Busyindicatorappearsvhendatafiles arebeingopenedplotsarebeing
generated, and at other times when MeshT\Ws/brou can continue to manipulate the
MeshTWain window andall of its associategopupwindows while the Busyindicatoris
present. Havever, actions that result from the changes will not occur immediately

will not be able to manipulate the vis wid®while theBusyindicator is present.

3.0 StartingMeshTV

You can inoke MeshTV from the command line by typing:
mesht v

When you first start MeshTW will generally open tw windows that fill as much of the
screeraspossible Figurel containghemostcommonlayout.If you have everflippedthe
MeshTV Mairwindow and then szed your settings, thigleshTV Mainwvindow will lay
out 2 visualization windes. Howvever, for purposes of this tutorial, we will assume you
are using aertical layout.
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Sarting MeshTV
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Figure 1: MeshTV Main window and visualization window
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Sarting MeshTV
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Using Menus

3.1 Using Menus

At the top of the main control window, you will see the main menu bar which contains
severa pulldown menus. These give you access to many popup menus used to control
MeshTV. To access a menu:

» Pressthe left mouse button over the pulldown menu. You will see alist of the
menu entries.

«  While holding down the mouse button, move the cursor down the list of entries
to the desired choice. As you move the cursor, you will highlight individual
entries.

« To make aselection, release the mouse button while the desired choice is high-
lighted.

« If you decide not to make a selection, ssmply move the cursor out of the menu
area and release the mouse button.

Some menu choices have atriangle pointing to the right. The triangle indicates a pullright
menu. To access a pullright menu:

« Pressthe left mouse button over a pulldown menu.

« Slidethe cursor to the right while a pullright menu entry is highlighted. This
will bring up a pullright menu.

« Slide the cursor down the pullright menu and make a selection just as you
would with a pulldown menu.

If you press and rel ease the | eft mouse on a pulldown menu, the pulldown will stay visible.
To make a selection, ssimply click the left mouse button over the desired entry. To hide the
pulldown menu without making a selection, click the left mouse button outside the menu
area.

3.2 Using Scrolling Lists

In the MeshTV Main window and several of the popup windows, you will see scrolling
lists. These alow you to make selections from alist where the number of elements may
change intime. To scroll ascrolling list:

« Toscroll down ascrolling list, move the cursor over the down facing trianglein
the scroll bar. The scrolling list will scroll down aslong as the left mouse but-
ton is depressed.

« Toscroll up ascrolling list, move the cursor over the up facing triangle in the
scroll bar. The scrolling list will scroll up aslong as the left mouse button is
depressed.

« To scroll to an absolute position in the scrolling list, move the cursor over the
center area of the dlider. Press the |eft mouse button, as you move the slider the
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Using Scrolling Lists

list will scroll to the position of the slide®nce you hee reached the desired
location release the mousetton.

« To scroll up a page in the scrolling list, wmeathe cursor into the scroll bar
above the slider and press and release the left mausanb

« To scroll davn a page in the scrolling list, m®the cursor into the scroll bar
below the slider and press and release the left mouiserb

« To scroll to the top of the list, press and hold<Bift> key and press the
left mouse htton with the mousewver the up-&cing triangle in the scroll har

« To scroll to the bottom of the list, press and hold<tBa&ift> key and press
the left mouse itton with the mousever the davn-facing triangle in the
scroll bar

There are tw types of scrolling lists within MeshTV — one alls you to mak a single
selectionfrom alist andanotherallows youto make multiple selectiongrom alist. To use
single selection in the scrolling list:

« Position the mousever the desired entry and press and release the left mouse
button. If another entry has already been selected, it will become unselected.

To use multiple selection in the scrolling list:

« To select a single entrgnove the mousewer the desired entry and press and
release the left mouseitbon. Ary previous selections will become unselected.

« To select a continuous range of entries, position the maesedle first entry
in the range. Ay previous selections will become unselected. Press the left
mouse bitton and drag the mousees the remaining entries in the desired
range. Once the last entry in the desired range is selected, release the mouse
button.

« To select all the entries in the list, position the mowse the first entry and
then press the left mousatton and drag the mousewdwo the list past the bot-
tom. Keep holding the mouse, with thetton davn, until the list has scrolled
to the bottom. (This will occur after a short pause.) Once the list is selected,
release the mouseitbon.

« To modify an &isting selection, press and hold #@hift> key while mov-
ing the mouse to a meend point, then press the left mousédn. The items
between the initial start point and the current entry wilv ibe selected. The
selection proceeds as alo

« If you have already selected files, and yoanwto add more to your selection,
move the mousewer the entry you ant to add. Press and hold &@&trl>
key, andthenpressheleft mousebutton. Thenew itemwill beaddedandary
previously selected items will be urfatted. You can add a continuous range
of entrieshby pressingandholdingthe<Ctrl> key, selectinghefirst entryby
pressing the left mouseitbon, and dragging the mouseso the remaining
entries. Once the last entry in the desired range is selected, release the mouse
button.

6 MeshTV Getting Sarted Manual



Using Text Fields

« Todeleteanitem or multipleitemsfrom anexisting selectionmove themouse
overthefirst entryto bedeselectedpressandholdthe<Ctrl>  key, thenpress
the left mouse itton. The entry under the mouse will become deselected.
Additional entries may be deselected by dragging the maeseaagange of
entries. Releasing the mousdtbn ends the deselection.

3.3 Using Text Fields

Several of the popup windes contain tet fields. These alle you to enter information
from the leyboard.

To insert tet into a tet field:

« Move the cursor to the position in thettevhere you vant to insert tet.

« Press the left mouseaitton. An insertion cursor should appear in the field
— this is the insertion point.

« Text typed from the &/board will be inserted after the insertion point.

To delete tet from a tet field:

« Move the cursor to the end of thett¢éhat you vant to delete.

« Press the left mouseitton. An insertion cursor should appear in the field
— this is the insertion point.

« Press th&Back Space> key to remae characters immediately in front of
the insertion point.

To replace tet in a tet field:

« Highlight the section of e that you vant to replace.
« Type the replacementxie

To highlight text:

» Position the cursoner a character and click the left mousgtitin once to
highlight a single character

« Position the cursornver a word and click the left mouseution twice to high-
light a single word.

« Position the cursoner a line of t&t and click the left mouseukton three
times to highlight the entire line.

« Move the cursor to the ganing of the tgt that you vant to highlight. Press
the left mouse itton. Move the cursor across thetdo the end of the x¢ to
be highlighted. Release the mousgtdn. The tgt will now be highlighted.
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Using the Mouse in the Vis window

You do not alvays hae to press theReturn> key to get the a popup windoto
recognizehechangeyou have madein thetext field. Pressinghe Apply or Make default
buttons in an attribte windav will cause all the te lines in the windw to be read.

34 UsingtheMousein the Viswindow

Visualization windas support seeral modes that determinevihonouse actions are
interpreted.

If the vis windav contains a 2D image, then theadable modes are:

« Zoom

« Navigate
e Line-out
e Pick

If the vis windav contains a 3D image, then theadable modes are:

« Zoom

« Navigate

« Pick

« Slice Pick

Themodecanbesetusingthe popupmenuin thevisualizationwindow, or by pressinghe
appropriate btton in the toolbar
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Using the Pop-up Menu

3.5 Usingthe popup Menu

Figure 3: The popup menu in the vis window

The popup menu can be used to set the mouse mode (via the “Mode” entry), clear the
window, reset the vie, redrav the windav, choose the center of rotation, print the image
in the windav, save the image in the wingg flip the X and Y ag&s, and produce the

largest picture possible. Options in the “@dpntry allov you to coy various attribites

from other windas. Options in the “Display” entry alloyou to irvert the background

and forground colors, place a bounding box around an image when rotating to increase
speed, switch to perspeativien, keep an image spinning on rotation, and set the stereo
mode. D use the popup menu:

« Press the right mousetbon in the vis winde. You will see a list of menu
entries.

« Using the popup menu is waequialent to using a pullden menu.
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Using the Pop-up Menu

3.6  Usingthetoolbar

]
€.
i K
>

]
Collapse/Expand Modes Reset viev Lock Activate

Figure 4: The toolbar in the visualization window

Thetoolbarappearsatthetop of all visualizationwindows. It shavs window stateaswell

as proides luttons for common actions. It can be used to set the mouse mode, reset the
view, lock windavs, and set the aggé windav. The toolbar can also be collapsed into a
tiny space in the windw or completely remeed.

The leftmost htton, the one depicting twarravs, collapses the toolbdPressing it agn
expands the toolbar

The net five luttons control the mouse mode of the wiwddhe compass rose signifies
“Navigate modé.The magnifying glass signifies “Zoom maot&he line chart signifies
“Lineout mode. The aosshair with the question mark signifies “Pick mbdad the
crosshaiandquestionrmarkwith theslice planesignifies“Slice pick mode” Thesemodes
correspond directly to the modes in the popup menu. Pressiranparof thdive huttons
switches the winde to that mode. In addition, theitbon that appears “pressed-in”
reflects the winde’s current mode.

Thebuttonwith theeye performsa“resetview” operationyesettingheviewpointto what
it was when you first loaded the dataset.

The lock lutton allavs windaws to be “locled together”. This is a more ahced topic.
See the Uses’Manual for more information.

Thebuttonwith thelight bulb is the“Activate” button.Only onewindow maybe active at
ary time. Thatwindow is signifiedby having alit light bulb. All otherwindows have unlit
light bulbs. 1o male a windav the actve windaw, press its unlit light tlb.
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Manipulating 3D images with the Navigate Mode

3.7  Manipulating 3D imageswith Navigate M ode

-4
Rotating about the Rotating about the Rotating about the
z-axis of the screen. y-axis of the screen. x-axis of the screen.

Figure 5: Mouse motions to perform rotations about various axes in Navigate
mode

You can manipulate 3D images iniigate mode as folles:

« Enter the Naigate mode by selecting “Negate” from the “Mode” pullright
menufrom the popupmenuin thevis window. The shapeof the cursorwill be
anS.

« To rotatetheimageaboutthe centerof the 3D datalimits, presstheleft mouse
button. The cursor will change shape from an S awaws in a circle. The
image will rotate by mang the mouse as siwa in Figure5b.

« To pan the image, press and hold<Adt> key. Press the left mouseitbon.
The cursor will change shape from an S to an up anth @orav and left and
right arraw joined like a plus sign. The image will wdollow the cursar

« To zoom the image, press and hold the middle mouserb The image will
zoom as long as you holdwn the middle mouseutton. The cursor will
change shape from an S to a Z in a circle.

« Tode-zoontheimage pressandholdthe<Alt> key. Presgshemiddlemouse
button. The image will de-zoom as long as you holrdboth leys. If you
release th&Alt> key, the image will start zoomingoTstop zooming and de-
zooming, release the middle mousgtbn. When de-zooming, the cursor will
change shape from an S to a Z in a circle.

« The visualization windwe will stay in Navigate mode until it is changed.

These rules apply when using a standard mouse. MeshTV also supports a 3D mouse
known as the Magellan Space Mouse, and the rules deeeattif for this pointing dece.
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Using the Space Mouse in the Vis window

3.8  Using the Space Mousein the Viswindow

Side Button

Figure 6: The Magellan Space Mouse

The Magellan Space Mouse is a sixjeie of freedom input dee that allevs for
translation and rotation in three dimensions. In Meshhi& Space Mouse can be used to
navigate and zoom on three dimensional images. There armbales of interaction in
bounding box mode. The first mode vae the bounding box as soon as the cap starts
moving. Whenthecapstopsmaoving, theimageis redravn. The secondnodeis startedoy
pressing one of the sidetons. When the cap mes, the bounding box also wes, lut

the image is not rednan if the cap stops nwing. Pressing the sidaitton a second time
causes the image to redraBoth modes of interaction arenalys enabled.

Because the space mouse is samsisBome meements are made easier by placing the
space mouse in dominant mode. This is done by pressing the *" angtt8hb on the
device at the same time. While in dominant mode, only the inputgésamagnitude is
processed. Dominant mode may be turnédbppressing the *’ and ‘3’ bttons agin.

3.9 Manipulating 2D images with Navigate M ode

You can use Nagate mode to manipulate 2D images in the fellg manner:

« Enter the Naigate mode by selecting “Negate” from the “Mode” pullright
menu from the popup menu in the vis wind@ he cursor shape will be a P

« To pan the image, press the left mougttdm. The cursor will change shape
from a P to an up and 9o arrav and left and right arm joined like a plus
sign. The image will n@ follow the cursar

12
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Manipulating 2D images with the Zoom Mode

To zoom the image, press and hold the middle mouerb The image will
zoom as long as you holdwn the middle mouseutton. The cursor will
change shape from a P to a Z in a circle.

To de-zoomheimage pressandholdthe<Alt> key. Presgshemiddlemouse
button. The image will de-zoom as long as you holrboth leys. If you
releasghe<Alt> key it will startzooming.To stopzoomingandde-zooming,
release the middle mousatton. When de-zooming, the cursor will change
shape from a P to a Z in a circle.

The visualization windwe will stay in Navzigate mode until it is changed.

3.10 Manipulating imageswith Zoom Mode

You can use the Zoom mode to zoom in on a section of an image asfollo

Enter the Zoom mode by selecting “Zoom” from thdode” pullright menu
from the popup menu in the vis windoThe shape of the cursor will be an
arron.

Press the left mouseitton in one corner of the rectangulagios that you
want to be the used as thennglot boundaryThe shape of the cursor will
change to an arnvopointing into a corner

As youmove the cursorarectanglewill appeasshaving theregionthatwill be
used to define the meplot boundaries.

Release the mouseaitton when the rectangle defines thevipdot boundaries.
The visualization winde will stay in zoom mode until it is changed.

3.11 Making ReferenceLinesand Curvesfrom 2D imagesviathe Line-out M ode

The line-out mode is used to producalte vs. distance” cuevplots from a 2D image.
Theseplotsarereferredto ascurve plots,or sometimeseferencecurves.In actuality two
lines are draen when you are in line-out mode. One is the line yowdcalled the
reference line plot) on the visualization wimg@nd the other is the cuplot, which
must appear in a separate visualization wmdihis requirement means that you must
have at least tw vis windavs for line-outs to function properlyo male a reference line

plot:

If you already hee two visualization windars, you can skip this part. Add a
second vis windw by selectingMndowfrom theMeshTV Mairnwindow and
then selectingAdd?”

Enter the line-out mode by selecting “Line-out” from the “Mode” pullright
menufrom the popupmenuin thevis window. The shapeof the cursorwill be
an arrov.

Press and hold the left mousdton at the first end point of the line.
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Making Reference Lines and Curves from 2D images via the Line-out Mode

« As you mae the cursor a line will be displayed shiog the line that will be
dravn when you release the mouse. This is the reference line plot.

« Release the mousetton when the second end point is in the correct location.

« A curve plot, which represents thanable \ersus distance along the selected
line, will appear in another visualization wirdolhe deéult windawv for this
output is vis windw 2, tut that windev must &ist before you use this mode.

¢ You may continue creating lines as long as you are in line-out mode. The vis
window will stay in line-out mode until it is changed.

Sectiond "Tutorial 1: The Basics" and SectiériTutorial 2: Using Multiple Vihdows"
contain tutorials to help you learnado use MeshTVFor more information about
reference plots, please see Sechah"Performing the Line-out Operation” imtbrial 2.

3.12 Picking Data from Images with the Pick and Query Mode

The pick and query mode is used to get quantégatiformation from a image. © get
information about a point in the image:

« Enter the pick and query mode by selecting “Pick” from the “Mode” pullright
menufrom the popupmenuin thevis window. Thecursorshapewill beaplus
sign.

« Press and releaseyamouse btton aver the position you ant to query

« The result of the query will appear in t@etput window.

« You may continue querying points as long as you are in pick and query mode.
The vis windev will stay in pick and query mode until it is changed.

Section4 "Tutorial 1: The Basics" and SectiériTutorial 2: Using Multiple Vihdows"
contain tutorials to help you learna®o use MeshTVFor more information about pick
and queryplease see Secti@b "Using Pick and Query" inutorial 2.

3.13 Using Slice Pick

Theslice pick and query ode outputs the same kind of information as the normal pick
mode. It salso ugdlike the normal 3D pick toetect a starting point for the Onion Peel
(or sgment) operatoiTo select a starting poinsing this mode:

« Enterthepick andquerymodeby selecting’ Slice Pick” from the“Mode” pull-
right menufrom the popupmenuin thevis window. Thecursorshapewill bea
plus sign. Yu will see a slice of your data set. The slice will be parallel to the
axis most &cing you, and it will appear in the center of the data set.

« Tomovethesliceplane pressandholdtheleft mousebutton.Move themouse
up anddown to move the planeforwardandbackwardin the problems bound-
ing box. When you release the mouse, the plane wil drats nev location.

e Press and releaseyamouse btton aver the position you ant to select.

14
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Tutorial 1: The Basics

You will see a crosshairs appealong with a label containing the zone num-
ber You can use this piekl point in later ggment operations, which are not
described in this tutorial.df more information about them, see MeshTV
User’s Manual

You may continue selecting points as long as you are in pick mode. The vis
window will stayin pick modeuntil it is changedThelast-selectegointis the
one that will be used by thegaent operator

3.14 Choosingthe center of rotation for 3d images

Choose center is used to select the center of rotation for 3d images.

You may choose the center of rotation by selecting “Choose center” from the
popup menu in the vis windo The cursor shape will be a plus sign.

Pressandreleaseary mousebuttonover the pointyouwantfor thenew center
of rotation. The n& center of rotation will correspond to the xayd z posi-
tion of the point on the front sade under the mouse.

The nev center of rotation will be displayed in tReitputwindow.
The visualization winde will go into navigate mode.

4.0 Tutorial 1; TheBasics

In thistutorial, youwill learnhow to: selecffiles, generatalifferentkindsof plots,modify
plot properties, s& an image, and print an image on a color printer

4.1  Changing the Selected File List

Oneof thefirst thingsyou mustdo afterstartingMeshTVis selectthefiles you wantwork
with. By defwult the files you can evk with are all the files in the directory you were in
when you started MeshTV that match the filter “*t dhange the selected file list, you
must bring up thé&ile selectionwindow.

Start MeshTV by typingneshtv at the prompt.

Select “Select file” from th&ile pulldovn menu on thiMeshTV Mainwin-
dow.

MeshTV Getting Started Manual 15



Changing the Selected File List

Figure 7: File selection window

TheFile selectiorwindow is used to define the list of files yoamt to use. Once the
Selected fileist contains the files youamt to work with, press th@©K button to transfer
the contents of thBelected fileBst in theFile selectionrwindow to theSelected filest
on theMeshTV Mairwindow.

To add entries to th8elected filelist:

« Highlight the entries to be added from tikes list. TheSelectoutton will
become actie.

« Press thé&electoutton. The highlighted entries will be added to $stected
fileslist.

To delete entries from tHéelected filekst:

« Highlight the entries to be deleted from thelected fileBst. TheRemae but-
ton will become acte.

« Press th&emae button. The highlighted entries will be deleted from the
Selected fileBst.

If your SILO files have directorieswithin them,you mayopenthedirectoriesfrom within
theFile selectionrwindow.

« Highlight all the entries in thBelected fileBst that contain directories.

« PresgheChed for directorieswithin file button.An entrywill appearfor each
directory within the file.
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Opening a File

TheFileslist containsall thefilesin thedirectoryspecifiedn thePathtext field thatmatch
the filter specified in thEilter text field. ThePath text field contains the current location
within your directory structure.olchange th&ath text field:

« Edit thePath text field and press theReturn>  key.

or

« Doubleclick onanentryin the Directorieslist. The Path text field will be con-
catenated with the double cled entry to form a we Path text field.

TheFilter text field recognizes the wildcard characters * and ?. The * character matches
zero or more characters. The ? character matotaeslyyone charactefo change the
Filter text field:

- Edit theFilter text field and press theReturn> key.

Changing thdPath or Filter text fields will cause th®irectoriesandFiles lists to be

updated.

« Position yourself in the MeshT¥'data directoryFor most people, this direc-
tory will be /usr/local/meshtv/data . Others might need to check
/usr/local/apps/meshtv/data . If neither of those locationxists,
go to a shell winde and typewhich meshtv , which should return a path.
Thatpathmightlook lik e /usr/local/meshtv/bin/meshtv , butin any

event,thelastpartof thepathwill be/bin/meshtv . If youtakethefull path
and replacébin/meshtv  with /data , you hae MeshTVs data directory
In the x<ample gven abee, that vould be/usr/local/meshtv/data

« Highlight all the entries in thEiles list. TheSelet button will nav become
actwe.

« Presghe Selectuttonto transferthe highlightedfiles from the Fileslist to the
Selected fileBst.

« Highlight theentryucd3d.siloin the Selectedileslist. The Remae buttonand
Ched for directories within fildoutton will nov become acte.

« Press th&emae button to delete thacd3d.siloentry from theSelected files
list.

* Press th&®onebutton.

You can change the selected files gttame while you are using MeshTV

4.2  OpeningaFile

A file can be opened in either of theotfollowing manners:

» Double click on the desired file in tis=lected fileBst on theMeshTV Main
window.
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or

« Highlight thedesiredile in the Selectedileslist onthe MeshTWain window.

e Press th®penbutton net to theSelected filest on theMeshTV Mairwin-
dow.

When a file is highlighted in thfeelected fileist, theOpenandReplacebuttons n&t to
the list become aate. This indicates that one of theohbuttons should be pressed. As
was preiously mentioned, if th®©penbutton is pressed the file will be opened. If the
Replacebutton is pressed, then in addition to opening the file, all the plots &ctha
plotslist will have the file associated with them changed sg #éne associated with the
newly opened file. The association with the original file is lost. Once either otittenb
is pressed, thyewill both become inacte.

« Double click on the entrgect2d.silo in theSelected filefst.

4.3  TheOutput Window

TheOutputwindow contains all the messages generated by Meshhi&'types of

messages that are sent include information about opened files, error messages, pick and
gueryinformation,andinformationaboutimagessavzedandprinted.Whenanewx message

is added to th®utputwindow a red border will appear around the output indicdtbe

border will remain until you display tH@utputwindow. To bring up theDutputwindowv

press on the output indicator on MeshTV Mainwindow.

« Press on the output indicator on MeshTV Mairwindow. TheOutputwin-
dow shouldcontainthe copyright messagandsomeinformationaboutthefile
you opened.

« Press th®ismissbutton. The red border on the output indicator willdndis-
appeared.

44  Error Messages

All errormessagewill bedisplayedn theError messge window thatautomaticallypops

up when an error occursol can either dismiss the windwia theDismissbutton, or

leave it up for future reference. All errors are also logged t@imgutwindow. If an

action results in more than one erramly the first one will be displayed along with a
count of the remaining errors. If you wish to see the remaining errors, you will need to
look in theOutputwindow.

« PresgheDeletebuttononthe MeshTVWain window. The Error messge win-
dow will be brought up.
« Press th®ismissbutton.

« Bring upthe Outputwindow. You shouldseethe errormessagéom the Error
messge window at the bottom of the output.

* Press th@®ismissbhutton.
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45  Selecting a Plot

To select plots to be plotted in the vis wingaise thePlots pulldovn menu in the
MeshTV Main window. Pulling right from an entry in thelots pulldovn menu will bring
up a list of all the ariables in the current file appropriate for theegiplot type.

Figure 8: The Plots pulldown

« Select'quadmesh2dfrom the pullright menufrom the“Mesh” entryfrom the
Plots pulldovn menu.

« Select “d” from the pullright menu from the “Pseudocolor” entry from the
Plots pulldovn menu.

As you malke selectiongrom the Plots pulldown menuyou will seecorrespondingntries
appear in théctive plots scrolling list. Each entry in th&ctive plots consists of a file
number a plot type, and a ploaviable.
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Figure 9: The Active plots list

Eventhoughyou have selectedglotsto drav, nothingappearsn thevis window. To make
plots appearyou must tell MeshTV that youamt them dran.

« Press th®raw button, which is located ale theActive plots list.

The net thing you will do is add a material boundary plot on top of the current plots.

« Select “matl” from the pullright menu from the “Boundary” entry from the
Plots pulldovn menu.

* Press th®raw button.

You will now hide the material boundary and then bring it back.

« First highlight the boundary plot from tiAetive plots list.
» Press thédide/Show button.

« Unhide the hidden boundary plot by selecting it inAbtve plots list and
pressing thédide/Show button agin.

Finally, you will delete the mesh plot.
« Highlight the mesh plot from th&ctive plots list.
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» Press th®e€lete button abwoe the list.

When you delete a plot, hide a plot, or unhide a plot, fleetedn the vis winde is
immediate (unlike adding a plot).

46  Replaceplots

Up to this point, whener you added a plot itag werlaid on top of apexisting plots in
the vis windav. This was becausReplace plots was turned df WhenReplace plots is
turned on, the currently aeé plots are replaced with thewlg selected plot.

» Click ontheboxbesideReplace plots. Thebox becomespushedin” andhigh-
lighted, indicating the Replace mode is on.

« Select “d” from the pullright menu from the “Pseudocolor” entry from the
Plots pulldovn menu. Notice that the boundary and pseudocolor plots were
replaced with the me pseudocolor plot.

* Press thé®raw button to mak it visible.

This mode is useful if you ant to look at one plot at a time and are frequently switching
between plots. Let’put things back theay they were.

« Click onthebox besideReplace plots. Thebox becomespushedout;’ indicat-
ing the Replace mode is turned ahd plots will werlay each other

« Select “matl” from the pullright menu from the “Boundary” entry from the
Plots pullright menu.

* Press thé®raw button.

4.7  Changing the Variable

Every plot in MeshTV has aaviable associated with it. Thanable used by a plot or

group of plots is changed by highlighting one or more plots frorAdtiee plots list and

selecting a n& variable from thé/ariable pulldovn menu on théleshTV Main window.
« Highlight the pseudocolor plot from tiAetive plots list.

« Select the entry “p” from théariable pulldown list.

Changing the plotariable taks efect immediately

4.8  Setting the Plot Attributes

In thissectionwewill changaghesmoothingor thepseudocoloplot. Smoothings based

on the “centering” of theariable being plotted. Basicallg \ariable can be either “node-
centered” (the data reside at the nodes), or “zone-centered” (the data reside at the zones.)
In this section we will change the setting for the centering ofahakhle.

MeshTV Getting Sarted Manual 21



Setting the Plot Attributes

To change the attriltes of the pseudocolor plot, you must bring upR$eidocolor plot
attributes window.

« Select “Pseudocolor” from tHélot attributes pulldovn menu.

Figure 10: Pseudocolor plot attributes window

The Pseudocolor plot attributes window contains th&entering toggle luttons, aLimits
on/off button, and tw text fields for setting the minimum and maximum limits. There is
alsoa Log on/off buttonthatallows youto plot the scalein log anda Legend on/off button
that specifies if you ant to display a gend for this plot.

The deéult for Centering is Natural. Natural uses whateer centering theariable
naturallyhas.If thevariableis node-centeredhe dataareplottedatthenodesandcolors
are interpolated between themyigg a smoothly-shaded plot. If thanable is zone-
centeredpnecoloris plottedfor eachzone producinga“blocky” plot. If youselectNodal
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or Zonal youinstructMeshTVto interpolateyour data(ratherthanjustyour colors)to the
nodes or zones and to plot the data accordingly
You will now switch fromNatural to Nodal

e Click theNodalbutton so it is “popped oit.
e Press thépply button.

The changes takefect as soon as thgplybutton is pressed.

Pressing thdake defaultoutton males the current setting in the wirvdthe deéult for
ary future pseudocolor plots. Pressing Resetutton changes the settings to match the
current dedult attritutes.

4.9 Usingthe Data Operators

The data operators are listed in @pemtors pulldovn menu on thdleshTV Main
window. One or more operations can be applied to the data before it is plotted by
successiely choosingoperatorgrom the Opemators pulldown menu.Theoperationdeing
applied to the data can be seen in t#eable name section of a plot entry in fetive
plotslist.

To reflect the data in the plots using theadéifreflection attribtes:

« Select “Reflect plot” from th®perators pulldovn menu.

The efects of applying a data operator will be immediate.

410 Setting the Data Operator Attributes

In this section we will change the reflect atitis to reflect the data into feifent
guadrants.

To change the properties of the reflect operator you must bring Refleet attrilites
window.

« Select “Reflect plot” from th@®pemator attributespulldovn menu.
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Figure 11: Reflect plot attributes window

TheReflectplot attributeswindow two sectionsThefirst section titled Positve Z, works
for both 2D and 3D problems, while the second section, titleggtve Z (3D only)
appliesonly for 3D problems.You canthink of the sectionasrepresentinghe problemin
thefirst quadrantlf youwantto reflectthe datainto thenegative Y sectionyou canselect
the quadrant belo the one selected in the picture. If yoanwto reflect the data into the
negative X sectionof thecoordinatesystemyou canclick onthequadranto theleft of the
one selected in the picture.

You will now reflect the plot data.

« Select the squares to the left and bottom of the currently selected square.
« Press thédpply button.

You can only change the atuties of the last operator applied of a particular type. This
means that if you are applyingdvindex select operators to the data, then you can only
change the attriies of the second inklselect operator appliedo Thange the attriltes

of thefirst onerequiresremaoving the secondndex selectoperatorchangingheattributes

of the first ind& select operatpand then reapplying the second ixdelect operator
This restriction does not apply to operators aj tlifferent types. If you apply both the

24

MeshTV Getting Started Manual



Using the Notepad

index selectandreflectoperatoryou couldchangeheattributesof eitheroneof themwith
theappropriatattributewindow. Of coursetherereally is no practicalreasorto applythe
reflect operator more than once.

4.11 Usingthe Notepad

The notepad is a scrolling windoyou can use for posting manf the popup windes.
The notepad is for frequently used windothat you vant to access quickljput dont
constantlywantto have presentAll thepopupwindowsthatcanbepostedwill have aPost
button located at the bottom of the wimddAll the plot and operator attiiibe windavs,
along with seeral other windws, may be posted to the notepad.

« Press théostbutton on thePseudocolor attrinteswindow. The windav will
be posted to the notepad, and Fost button will change to th&npostbutton.

« Press théostbutton on theReflect plot attribteswindow.
« Scroll the notepad area.

Windows canbeunpostedy pressinghe Unpostbutton. Windows canalsobedismissed
directly from the notepad by pressing ismissbutton.

« Press thé&Jnpostbutton on theéPseudocolor attribteswindow.
* Press th®ismissbutton on thdPseudocolor attribteswindow.
» Press th®ismissbutton on theReflect attrilbiteswindow.

412 Saving a Window
In this section, we will sa& the contents of a vis winddo a disk file.

To save a windev using the current sa options, simply select “8a windav” from the
File pulldonmn menuonthe MeshTWiain window. This savzesawindow usingthe default
options. Man times, havever, you might vant to modify the defults before you sa.
Let’'s change the dadllt sae options.

« Select “Set s& options” from thd-ile pulldown menu on thdeshTV Main
window.
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Figure 12: Set save options window

The Set save options window contains dName text field, aFile type setting, aFamily
on/off button, anAutosave on/off button, aSave tiled on/off button, aScreen Capture
on/off button, anx/Y resolution text field, and &anner text field. TheFile type setting
selectgheformatthatthe contentsof thewindow will besavedas.TheoptionsareRaster
postscriptM, Postscript, PPM, SG'gb, TIFF and STL. The Postscript format should
only beusedfor 2D imageswhile therasterformats,includingRastempostscriptwork for
all images. STL wrks only for 3D datasets, and it pides a vay for a special machine,
called a Stereolithograghmachine, to construct 3D replicas of the plots in the vis
window. BecauséMeshTVoutputsSTL, it's moreexactto referto savzing the“contentsof
the windav” rather than sang the “imagé,but this manual often does the latter for
simplicity’s sale.

If the Family setting is not selected (“popped out”), the name of the file used to store the
image will match that in thEile text field, else the name of the file will be tName text
concatenated with four digits. The digits start at 0000 and are incremented after each

26

MeshTV Getting Sarted Manual



Printing a Window

image is stored. If thAutosave setting is selected (“pushed inthe image on the screen

will be saved wheneer the image changes.S@vetiled is selected, MeshTV sgas all

openvis windows to oneimage.If the Screen capture settingis selectedtheimagethatis

saved is captured from the screen, otherwise an image is created from the screen at the
appropriate resolution andveal. If theScreen capture is not selected, th¢/Y resolution

text field is used to set the size of the image. If the user specifies a banndBanriere

text field, a banner will appear at the top and bottom of thedsemage. The banner only
works with Postscript files.

When you are séng an image with th&creen capture settingOn, you should not hee
ary other windevs obscuring the windoyou are sang because tlyewill appear in the
saved image.

« Change théile type setting toTiff.

« Press thé\pply button.

« Press th®ismiss button.

« Select'Save window” from theFile pulldown menuon the MeshTV Main win-
dow or “Save image” from the popup menu in the vis windo

TheBusy indicator will appear while the image is beingesh The image will hae been
saved in the directory from which MeshTVas started, and the name of the file will be
“meshtv0000.tif".

You can display the gad image using the xv utility

«  Typexv meshtv0000.tif in a shell windav.
« Press the key to exit xv.

413 Printing a Window
In this section, we will print the contents of a vis windo

To print usingthe currentprint options,simply select‘Print window” from File pulldovn
menu on théVleshTV Main window. Mary times, havever, you might vant to modify the
defaults before you print the windo Let’'s change the dadilt print options.

« Select “Set print options” from tHe&le pulldovn menu on théleshTV Main
window.
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Figure 13: Set print options window

The Set print options window containsa Printer command selectionaPrinter text field, a
Printer type setting, &rint tiled on/off button, aScreen Capture on/of button, anX/Y
resolution text field, and @anner text field. ThePrinter command selection indicates
whetherto uselpr or Ip for your printercommandpnceset,this shouldnot normallyneed
to be changed. Therinter text field specifies the name of your print€hePrinter type
setting specifies the format of the image files that it prints. The options are Raster
postscriptandPostscriptThe Postscripformatshouldonly be usedfor 2D imageswhile
Raster postscript will ark for all images. Therint tiled andScreen capture settings, as
well as theX/Y Resolution andBanner text fields, function the same as on et save
options window.

When you are printing a windowith the Screen capture setting selected (“pushed in”),
you should not hae ary other windevs obscuring the windo you are printing because
they will appear in the printed image. In addition, when capturing the image from the
screenyou shouldmake thewindow aslarge aspossiblebeforeprinting to getthehighest
resolution image possible.

« Change thérinter text field to the name of a color printer
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« Set thePrinter type setting to the correct type.
« Press thé\pply button.
« Press thd®ismiss button.

« Select'Print window” from theFile pulldowvn menuonthe MeshTV Main win-
dow or “Print image” from the popup menu in the vis windo

The Busy indicator will appear while the image is being printed.

414 Exiting

You are nw ready to git MeshTV.

« Select “Quit” from theFile pulldovn menu on thdleshTV Main window.

5.0 Tutorial 2: Using Multiple Windows

In this tutorial you will learn he to use multiple windes, hav to male reference plots,
how to use pick and querfion to use the command line intacke, and ho to define
expressions.

51  Startingthe Tutorial

To start the tutorial you will open a datafile and display an initial plot in the vis windo

« Start MeshTV by typingneshtv at the prompt.

« Bring up theFile selection window and select all the files in the directory
/usr/local/meshtv/data matching the filter.silo

» Select the filaicd3d.silo

« Select a pseudocolor plot of *& mesh plot of “ucdmesh3dind a boundary
plot of “matl”

« Select the “Orthogonal slice” operator from tgerators pulldovn menu.
« Make the plots visible by pressing tbeaw button.

5.2  Opening Three Windows
You are nw ready to open three winds. You will create four windes and then delete
the fourth one so that you are left with the desired three wisdo

« Select “2 x 2" from thea.ayout pullright menu from th&indow pulldovn
menu on théleshTV Main window.
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Four smallerwindows will now appeaionthescreenlaid outin a2 by 2 grid in theupper
right hand corner of the screerowrcan nw delete the fourth winda
« Select “4” from theActive ihdowsetting on thévleshTV Mairwindow.

« Select “Delete” from th&\indow pulldovn menu on théleshTV Mainwin-
dow.

The fourth windav will now be deleted.

5.3  Changing the Current Window

You will now make windaw 2 current.

« Select2” from theActive Wihdow setting on théleshTV Mainwindow.

Sincethisis thefirst time thatyou have referencedvindow 2, the propertiefrom window
1 were copied to winde 2.

You are nw going to remwe the mesh and change the pseudocolor pliabie.

« Highlight the mesh plot from th&ctive plotsscrolling list.

« Press th®eletebutton abwee theActive plotsscrolling list.

« Highlight the pseudocolor plot from tietive plotsscrolling list.
« Select “p” from theVvariable pulldovn menu.

« Press th®raw button.

54  PerformingtheLine-out Operation

MeshTV’sline-outfunctionalityallowsyouto draw lines(calledreferencdines)onaplot
with themousethatgeneratea curve thatcontainghevaluesof avariableasafunctionof
distance along the reference line. Théues vs. distance line that MeshTVwisan a
secondvis window is calledacurve plot. Thevisualizationwindow thatrecevesthecurve
plot is specified in theine-outwindow accessible from th€ontrols menu on the
MeshTV Main window. Thevariablebeingplottedis the variableassociateavith thefirst
highlighted plot in théActive plotdist.

30 MeshTV Getting Started Manual



Performing the Line-out Operation

Figure 14: Line-out window

You will nov make some line-outs of theaxable “p” from windov 1.

Select‘Line-out” from the Controls pulldovn menuonthe MeshTWain win-
dow.

Change thé®©utput Vihdowtext field from2 to 3.

Press thé\pply button.

Press th®ismissbutton.

Select 1” from theActive Vithdow setting on théMeshTV Mairwindow.
Highlight the pseudocolor plot in thctive Plotsscrolling list.

Place the mousever the vis windw (the windav with the image.) When you
hold davn the right mouseuiton, a menu will pop up. Put your mouseio
the “Mode” selection and mve it over the arra to the right of the wrd.
Another menu will pop up. Select “Line-out” from that.

You are nw ready to ma& some line-outs.

Move the cursor into windwe 1 over the plots.
Press and hold the left mousgtion at the first end point of the line.

As you mave the cursgra line will be displayed skong the line that will be
used for the reference line plot.
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Release the mouseton when the second end point is in the correct location.

A curve plot of the ariable \ersus distance along the selected line will appear
in window 3.

You can create geral more lines in winde 1, resulting in more cues in
window 3. Window 1 will stay in Line-out mode until it is changed.

You can change theay the line-out is done.

55 Us

Select‘Line-out” from the Controls pulldovn menuonthe MeshTV Main win-
dow.

Click on the Logical toggleuiton so that it is “pressed’in.
Press thé\pply button.
Press th®ismiss button.

Make sure windw 1 is still the actie windav and highlight the pseudocolor
plot in theActive Plots scrolling list.

Move the cursor into windwo 1 over the plots.
Press and hold the left mousdgton at the first end point of the line.

As you mae the cursqra line will be displayed skong the line that will be
used for the reference line plot.

Releasehe mousebuttonwhenthe secondendpointis in the correctlocation.
Notice that the line mas so that it follevs the mesh. This is because we

switched the line-out mode into “logical” mode (fallmg the mesh) rather
than using “absolute” mode (a straight line betweemdaordinates).

A curve plot of the ariable \ersus distance along the selected line will appear
in window 3.

ng Pick and Query

The pick and query feature alle the users to inquire about data within computational
zones within the mesh. The data is presented assisen the datafile without
interpolation or manipulation. Thearable being pickd is the sameaviable that is
associateavith thefirst highlightedplot in the Active plotslist. You canusepick to inquire

about mat

erial, mesh, and scalariables It not \ectors.
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Figure 15: Pick attributes window

You will now pick the wariable “d” from windaev 1.

« Select “Pick” from the “Mode” pullright menu from the popup menu from vis
window 1.

You are nw ready to queryalues.

« Move the cursor into windw 1 over the plots.

« Press and releaseyamouse htton orer the position you ant to query
« The result of the query will appear in @etput window.

« Query sgeral more points in the plot.

« You may continue querying points as long as you are in pick and query mode.
The vis windev will stay in pick and query mode until it is changed.

56  Usingthe Command Line Interface

Commands can be sent directly to the command line aaterbypassing the graphical
userinterface(GUI), by typing into the Command Line Interface text field onthe MeshTV

Main window. Any commands that the command line irded accepts can be entered in
the tet field. The commands are not interpreted by the GUI, and therefore, the GUI will
notreflectchangesnadethroughthe commandine interface.Commands that will impact

the state of the GUI should only be used with great caution.

Thefollowing is alist of commandshataresafeto usein thecommandine interface. The
syntaxof thecommandganbefoundin the“MeshTV Command.ine InterfaceManual”
document.

alias - Define or list command aliases.

area - Define area properties for 3D plots.

cat - Print the contents of thevgin file to Output windw.

clear - Remae all plots from the gin vis windaev.

ct - Set the color table for the current wimdo

end - Exit from the MeshTV session and reraall subordinate winduws.
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help - Print a command list or a brief summary of one command.
ing - Inquire the current database atités.

latitude - Set the 3D vieing parametedatitude.

longitude - Set the 3D viring parameterlongitude.

matcol - Assign the material-color correspondence.

minmax - Print a @ariables minimum and maximum datalues.
pan3 - Perform a relatie pan 3D vieiing operation.

panf3 - Perform an absolute pan 3Dwiag operation.

printwin - Print the current vis wingwoon the netwrk color printer
rotx - Rotate a 3D object about the X-axis.

roty - Rotate a 3D object about theaXis.

rotz - Rotate a 3D object about the Z-axis.

sh - Execute an operating system (shell) command.

source - Process a command input file.

unalias - Remae the definition of a command alias.

wp - Set the 2D plotting windw using plysical coordinates.

wp3 - Set the 3D plotting winde using plysical coordinates.
zoom3 - Set the 3D relate zoom &ctor

zoomf3 - Set the 3D absolute zooiactor

5.7 Using the Expressions window

TheExpressionswindow is usedto definenew variablesrom existing variables.To define
anew expressionyou mustspecifythevariablename the expressiorthatdefineshenew
variable, and the type of thawnable. The operators used in definirgressions can be
found in the section on the dafvcommand in the “MeshTV Command Line Index
Manual” document. A short list is prinled belav.

Function or .

operator Meaning

{} The grouping operatotsed for hilding vectors.
+, -5 LN The standard arithmetic operators.

absv Absolute alue.

sqrt Square root.

In Natural log.

log Base-10 log.
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The \ariable type is used to check errors and determine which plots can display the
variable.

Variable type Plots that use the variable type

Constant None(A constanexpressiorthatcannotbe plotted,
e. g. 3.14159)

Material Boundary Filled boundary

Mesh Mesh

Point Point

Scalar Contour PseudocolgiSuriace

Vector Vector

You will now define some ne variables.

Select “Expressions” from th@ontrols pulldovn menu on th&leshTV Main
window.

Enterd2 into the second ¢ field under théName label and press the
<Tab> key.

Enter2 *d and press theTab> key.
Entermomand press theTab> key.

Enterd * {u, v}

Set thelype to “Vector’

Press thé\pply button folloved by theDismiss button.

You have now definedtwo new variablesIf you bring up thevariablepullright menufrom
the “Contour” entry from th@lot pulldovn menu on théleshTV Main window, you
shouldseeanentryfor “d2.” If you bringupthevariablepullright menufrom the“Vector”
entry from thePlot pulldovn menu, you should see an entry for “mbm.

5.8  Exiting the Tutorial

You can nw exit MeshTV.

Select “Quit” from therile pulldovn menu on théleshTV Main window.
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