SUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE61FLORIDA STATE UNIVERSITY6 T i m e - D e p e n d e n t D a t a Most datasets read into SciAn can be time-dependent. Because time dependence is socommon in scientific data, time is handled specially rather than as just anotherdimension, and a variety of tools allow time-dependent data to be visualized. Thischapter describes how to create and visualize time-dependent data.Time-dependent datasetsTime-dependency is done using special time-dependent datasets. Most datasets withinSciAn, including fields and geometry, can be time-dependent. A time-dependentdataset looks and for the most part acts just the same as any other dataset. It isrepresented by a single icon which can be selected, dragged, and double-clicked. Theeasiest way to tell the difference is to open up the dataset�s control panel, which willshow whether it is time-dependent or not.Each time-dependent dataset is made up of two or more timesteps. For geometrydatasets, the timesteps can be completely independent pictures. For numeric fielddatasets, the timesteps are different values of the field.Because datasets with nonstructured and curvilinear grids use additional internaldatasets to give the position of grid vertices, the grid of a dataset can be time-dependent as well. The basic grid topology, that is the number of dimensions and thesize along each dimension, may not change from timestep to timestep.Timesteps do not have to be uniformly spaced through time. Typically, the data forone particular time is used with a visualization object (see �Time and clocks� below).For geometry datasets, the closest timestep is always used. For numeric fields, a checkbox in the control panel determines whether the closest timestep is used or automaticlinear interpolation is done.Time-dependent filesBefore a time-dependent dataset can be used, it must be read in from a file. Some fileformats, such as NFF and STF, specify time within the file. (See the reference manualor the technical notes for details on each file reader.)For most other file formats, there is a naming convention which allows time-dependence even on file formats that do not naturally understand time, such as HDF.To use this naming convention, specify each timestep as a separate dataset. Give theindividual timesteps a compound name of the form name@ time. Name is the nameyou want the dataset to have and time is the time at which the timestep is sampled.

SCIAN USER�S MANUAL6 TIME-DEPENDENT DATASUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE62FLORIDA STATE UNIVERSITYFor example, let�s say you had a field named Q split up into four timesteps at 1, 2, 4,and 8 seconds. To create a time-dependent dataset, name the individual timesteps Q @ 1 ,Q @ 2 , Q @ 4 , and Q @ 8 .You can also time your samples with wall clock time. If you have a sample at 1:37and another at 2:42, you can call them Q @ 1 : 3 7 and Q @ 2 : 3 2 .Note

SciAn always stores times as the number of seconds as a floating-point number. Whenclock time is specified, it is stored as the number of seconds since midnight.Some file readers which specify the name of the dataset within the file, such as theNCSA HDF file reader which uses the first argument given to the D F S D s e t d a t a s t r s call for the name. This is the name which should be used for time dependency.However, other file readers create the dataset name from the file name after strippingoff the file name extension. For these, the file name must be in the compound formabove. For example, files named Z @ 1 . t y p and Z @ 2 . t y p represent two separatetimesteps at 1 and 2 seconds. See the reference manual to find out where each filereader gets its dataset names.Hint

Even if the name with the time code is specified inside the file, it is still a good idea tohave the file name reflect the time. This makes it easier to keep track of the files.The naming convention can be turned off if you have a dataset which really doesrequire an @ character in its name. Choose Show File Readers from the File menu tobring up icons for all the file readers. Select the one you want and press S h o w Controls. A control panel for the file reader will appear with a check box to turn offthis feature.Timesteps will be assembled into time-dependent datasets when they are read in.SciAn recognizes that two timesteps belong to each other by looking at the namewithout the time extension. It does not generally matter how you distribute timestepswithin files, as long as you read in all the ones you need. You can have each time stepin a different file, all timesteps in one file, or a fixed number of timesteps per file,depending on what you find convenient.Time and clocksSciAn understands three kinds of time: real time, video time, and space time. Realtime is the time that someone using the program interactively experiences. Video timeis the time within a video when a video is being recorded. Playing back the videowhen it is all done gives a smoother version of real time. Space time is the currenttime within the space, the time when all the datasets visualized within the space aresampled.Each space has a clock, which controls the space time within the space as well as howspace time changes with respect to real time or video time for animation. Like clocksin the real world, SciAn clocks tell the time. They can be stopped or running; they

SCIAN USER�S MANUAL6 TIME-DEPENDENT DATASUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE63FLORIDA STATE UNIVERSITYcan run fast or slow; they can be set by hand forward or backward. Like clocks offantasy, they affect the passage of time as well as report it.The clock appears in the visualization corral as an icon. Select a clock and chooseShow Controls from the Object menu to show the controls. You will see a controlpanel like Figure 6-1.

Clock 1

11:07:00 Terrain W Z

10:00:00 11:00:00

Current time:

Animation

Advance 180

time step(s) second(s) every 1

frame (s) second(s)

Cycle at endpoints

Stop at endpoints

! $#

’& *)-,

Figure 6-1. Clock control panelAt the top is a time control with several parts. The slider at the top controls the currenttime. The current time is also shown in text format in the text box at the top left. Youcan change the current time being displayed either by dragging the slider or byentering a number into the text box and pressing the Enter key.Below the text box and current time slider is a list of datasets on the left and their timelines on the right. The cursor of the time slider runs over the time lines showing whichtime steps are displayed for each dataset. Eternal datasets, which are valid for all times,appear as horizontal blue lines. The time steps of time-variant datasets appear as bluediamonds. If a dataset is set to be interpolated through time (see Chapter 8), thediamonds are connected with solid black lines. These datasets are automaticallyinterpolated to the current time. If a dataset is not interpolated, the diamonds areconnected with dashed black lines. The clock will choose the closest available timestepto display. Vertical black marks on the time lines show the dividing points betweenthe timesteps.Once you have clicked on a time control, the left and right arrow keys will move thecurrent time back and forth by one timestep.

SCIAN USER�S MANUAL6 TIME-DEPENDENT DATASUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE64FLORIDA STATE UNIVERSITYAnimating timeBelow the time control is a group of controls which specify animation through time.There are a few basic concepts about animation that must be understood first. Theclock object controls the time in the space, or space time. In order to do animationthrough time, set the clock to advance space time at a certain rate relative to real timeor video time. Video time is used when you are in the process of recording a videoanimation; otherwise, real time is used.The animation is specified using the controls within the Animation box. The textboxes and radio buttons at the top specify the mapping of space time onto real orvideo time. To understand how they work, it is best to read them from left to right as asingle sentence. For example, the controls in Figure 6-1 can be read as �Advance0.25 seconds every 1 second.� What this means is that the clock will advance 0.25seconds in space time for every 1 second that passes in real time or video time. Thiswill effectively result in a display at one-quarter actual time.The advancement in space time can be expressed in seconds or time steps, dependingon which radio button is on. If the second(s) button is on, the rate remains constantthrough time. If the time step(s) button is on, one time step will be displayed forevery unit of real time or video time, regardless of how the time steps are spacedthrough time.Hint

Remember that you can always specify automatic interpolation between time steps in thecontrol panel of the dataset.The advancement in real time can be expressed in seconds or frames, depending onwhich radio button is on. If the second(s) button is on, the advancement in spacetime will occur in the specified number of seconds. If the frame(s) button is on, theadvancement in space time will occur for every frame that is drawn.When recording a video, the playback frame rate is fixed at 30 frames per second forNTSC video. Frame rates other than 30 fps can be set in the Video Recorder Drivercontrol panel; see Chapter 9, �Animation,� f or more information. When viewing thedata interactively, the frame rate varies depending on how long it takes to draw agiven visualization. If you want to see the data advance at the same rate as a video,though not as smooth, specify a real time rate in seconds. If you want to see everytime step and don�t care how long each time step takes to draw, specify a real timerate in frames.At the bottom of the control panel is a group of radio buttons which look like thebuttons of a tape recorder, each identified with a shape. The stop button (square)stops the animation. The play button (triangle pointing to the right) starts timeadvancing forward at the specified rate. The reverse button (triangle pointing to theleft) starts time advancing backward at the specified rate. The fast forward and fastreverse buttons (two triangles) advance forward or reverse at three times the specifiedrate.For more information on making movies, see Chapter 9.

SCIAN USER�S MANUAL6 TIME-DEPENDENT DATASUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE65FLORIDA STATE UNIVERSITYSharing clocksA space can only be controlled by one clock at a time, but a clock can control morethan one space. To have a clock control another space, drag its icon into thevisualization corral of that space. As with all other controllers, you can make a sharedclock local to a space by selecting it and choosing Make Local Copy from theObject menu.

SUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE66FLORIDA STATE UNIVERSITY7 D r e s s i n g U p V i s u a l i z a t i o n s Once a complete 3-D visualization has been produced, it is sometimes useful to dressup the visualization with additional information, such as titles, annotations, andlegends. This chapter describes a variety of 2-D tools for dressing up visualizationswithin SciAn.Space panelsEvery 3-D space in SciAn has two 2-D panels associated with it, a front panel in frontof the space, and a back panel behind it. These panels are used to store 2-D drawingobjects such as annotations and clock displays.The panels are strictly 2-D and do not use the Z-buffer of the graphics workstation.When the space needs to be redrawn, the back panel is drawn, then the 3-D spaceusing the Z-buffer, then the front panel. Objects in panels are drawn in their stackingorder. Normally, more recently created objects appear on top, but the stacking ordercan be changed using menu items described later.Panel controlsBoth front and back panels have control windows, which can be shown using ShowFront Panel Controls and Show Back Panel Controls from the Window menu. Thefront panel controls are shown in Figure 7-1.

Visualization 1 Front Panel Background

Color Value No Background

Show grid

Figure 7-1. Space Front Panel controlsThe color wheel and brightness slider control the color of the background. The backpanel always has a background, which by default gives the black background of thespace. Black seems to work well for most visualizations, but you may want to set it tosome other neutral color in particular cases. The front panel normally does not have a

SCIAN USER�S MANUAL7 DRESSING UP VISUALIZATIONSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE67FLORIDA STATE UNIVERSITYbackground so that the space is visible behind it. If you want to obscure the space,such as to have titles only, you can give it a background with the check box.Hint

When the front panel has a background, SciAn does not need to redraw the space,which can save a lot of time. This is handy when you want to set up a few titles but don�twant to wait for redraws every time you make a change. Just temporarily set the frontpanel to have a background and the drawing will speed up.DrawingsThe front and back space panels are mainly there to hold 2-D drawings, which youdraw by hand. Drawings are represented by drawing objects, which you can select andmanipulate after you have drawn them.With the exception of color palette displays, most drawing objects are created usingthe space tools at the left of each space, as shown in Figure 7-2. Which control ischosen determines the action of the mouse in the space or space panel. Choose aspace tool by pressing its icon button with the left mouse button.

Visualization 1

! $# ’& *) -, 0/

4 32 Observer 1

765_{Renderer 1}

:98_{Light 1}

:98_{Light 2}

"! _{Clock 1}

=<;_{Isosurface 1Z}

=<;_{Isosurface 2W}

@?>_{Mesh 1Terrain}

Figure 7-2. Space toolsThe tools below the flight simulator tool are all for making drawings on space panels.They are all operated the same way. First press the tool for the kind of drawing youwant to make. Then move the cursor to the place inside the space where you want onecorner or endpoint to start. Press down the left mouse button and drag the mouse tothe opposite corner or endpoint. As you drag, a red outline of the drawing willappear. Release the mouse button to create the object.

SCIAN USER�S MANUAL7 DRESSING UP VISUALIZATIONSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE68FLORIDA STATE UNIVERSITYIf you hold down the Shift key while dragging, the movement will be constrained to aregular grid on the screen. This grid is handy for lining up drawings. You can see thegrid by turning on a check box in the panel�s control window.Normally, newly created drawings appear on the top of the front panel. To find outhow to change the depth of a drawing object or send it to the back panel, see�Moving and reshaping� and �Changing depth� below.Text annotationsThe tool just below the flight simulator tool is the text annotation tool. It looks like abox with the word Text inside. When this tool is chosen, you can press in the paneland drag out a rectangular box to hold text. Once the text box is drawn, you can starttyping. You can edit the text using the mouse and keyboard as described inChapter˚1.The Tab key can be used to move the left margin over for a line or group of lines.Every time you press the Tab key, the left margin moves to the right a few spaces.Text typed after the tab starts at that point. If text is typed past the right of the textbox, it is automatically wrapped around to this new margin. The Tab key does notwork exactly like the Tab key on a typewriter, which moves to the next tab stoprelative to the current position. In SciAn the Tab key moves to the next stop relativeto the left margin or the previous tab stop.You can change the font, font size, and alignment using the Text menu. Select thetext box and choose Show Controls from the Object menu to edit other attributes ofthe annotation. A sample control panel is shown in Figure 7-3.

Annotation 1 Text

Color Value

Background

Color Value No Background

Figure 7-3. Annotation control panelThe Text group of hue/saturation and brightness controls allows you to change thecolor of the text. The Background group of hue/saturation and brightness controlsallows you to change the color of the background. By default, text boxes have nobackground.Note

When a renderer is in color map mode, the entire range of colors is not available. Instead,SciAn will try to find the closest predefined color to the color you request.

SCIAN USER�S MANUAL7 DRESSING UP VISUALIZATIONSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE69FLORIDA STATE UNIVERSITYRectanglesThe next tool down is the rectangle drawing tool, which looks like an outline of arectangle. When this tool is chosen, you can press in the panel and drag out arectangular box.Select a rectangle and choose Show Controls from the Object menu to show itscontrol panel. A typical control panel is shown in Figure 7-4.

Rectangle 1 Border

Color Value

0 1 2 3 4 56 7 8 910

Border

3 Pixel

Beveled

Interior

Color Value No Interior

Shadow

Black

Alpha Gray

Dithered Gray

None

Figure 7-4. Rectangle control panelThe Outline and Center groups of color controls allow you to change the color ofthe outline around the edges and the center of the rectangle. The Line Width sliderand check box allow you to change the width of the lines around the edges. If theBeveled check box is checked, the edges are displayed as beveled edges lit from theupper left instead of as solid lines.The Shadow group of controls allow you to specify a shadow to the lower right ofthe rectangle. The None radio button specifies no shadow. The Black button specifiesa solid black shadow which obscures everything behind it. The Dithered Gray andAlpha Gray buttons both specify gray shadows which do not entirely obscure theobjects behind them.The difference between alpha gray and dithered gray is subtle, much like thedifference between transparency and translucency. Dithered gray shadows are drawnin black using a screen door pattern which only draws every other pixel. Theadvantage of dithered shadows is that they always work, regardless of the hardwarecapabilities of the computer or the color mode of the window. The disadvantages arethat they entirely obscure translucent objects and may look funny on videodepending on the recording hardware. Alpha shadows use the alpha blendingcapabilities of the workstation. The advantage of alpha shadows is that they appearsmoother and gently obscure all objects, translucent or not. The disadvantages are thatthey only work on workstations with alpha plane hardware and they do not work incolor map mode.

SCIAN USER�S MANUAL7 DRESSING UP VISUALIZATIONSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE70FLORIDA STATE UNIVERSITYHmmm

When more than one object casts an alpha shadow on an area, the area is darkened morethan when a single object casts a shadow. This isn�t physically accurate, but strangelyenough, it looks very realistic.LinesThe next tool below the rectangle tool is the line drawing tool. The tool looks like ashort diagonal line. When this tool is chosen, you can press in the panel and drag outa straight line.Select a line and choose Show Controls from the Object menu to show the controlsof the line. A typical control panel is shown in Figure 7-5.

Line 1 Line

Color Value

0 1 2 3 4 56 7 8 910

Line Width

5 Pixels

Arrowhead At Start At End

Shadow

Black

Alpha Gray

Dithered Gray

None

Figure 7-5. Line control panelThe Line Color and Line Width controls control the color and width of the line. Theywork like the Outline controls in the rectangle control panel. The Shadow controlswork the same way as the Shadow controls in the rectangle control panel.The Arrowhead controls allow you to put an arrowhead on one or both ends of theline. (The size and shape of these arrowheads are not editable.)Clock displayBelow the Line drawing tool is the Clock tool. To display the time given by the clockin the space itself, choose the Clock tool and drag out a rectangle in the space panel.The current time will be displayed in a text box similar to the text boxes used todisplay annotations. The text font, size, and color as well as the shape and position ofthe text box can be changed. The text in the box, however, is not edited directly.Instead it comes from the current time of the clock.The control panel of a clock display object looks very much like the control panel ofan annotation object with one addition: an editable Format box at the bottom whichgives the format used to print the time.

SCIAN USER�S MANUAL7 DRESSING UP VISUALIZATIONSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE71FLORIDA STATE UNIVERSITYThe format used is very much like the format required by the C p r i n t f function. (Infact, the actual printing of individual numbers is implemented using a modified stringpassed to p r i n t f .) The main differences are the conversions used. This descriptionwill only give a general overview of the formatting, concentrating on the differencesbetween the time format and p r i n t f . It should be sufficient for most uses, but moredetails on p r i n t f are available by entering m a n p r i n t f on the console of your workstation.

TextPrinted as isTextPrinted as isTime%#4.1seconds:s

Numeric formats begin with %OptionalflagsOptionalprecisionOptionalfield widthConversionTypeFigure 7-6. Example time formatAn example of a typical time format is given in Figure 7-6. Most characters aresimply printed as they appear. Embedded in the string are numeric formats, whichbegin with a percent sign (% ). There can be several numeric formats within one timeformat, and they all refer to the same time. (If you want to print a percent sign as is,include % % in the string.)Following the % are optional flags:# Causes any zeroes following the decimal point to be printed.Normally, trailing zeroes are truncated.— Causes the result to be left justified within the field.+ Always prints a sign (+ or —).blankAlways prints a minus (—) sign or a blankFollowing the optional flags is an optional field width. The field width is theminimum number of characters used to print the number. The number may beprinted using more characters than this width, but this will only happen whenabsolutely necessary when the given field width is too small. If this number beginswith a zero, the result will be padded with zeroes.Following the optional field width is an optional precision. This consists of a decimalpoint and the number of digits to print following the decimal point. If the precision isomitted, the decimal point must be omitted as well.

SCIAN USER�S MANUAL7 DRESSING UP VISUALIZATIONSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE72FLORIDA STATE UNIVERSITYFollowing the optional precision is the conversion type. This is where the time formatmost differs from p r i n t f . The conversion type assumes that the time is stored as anumber of seconds or timesteps and prints according to this table:t The number of the current timestep.T The number of the current timestep.s The integral number of seconds, restricted to lie between 0 and 59.This is useful for hours, minutes, seconds format.S The real number of seconds, unrestricted.m The integral number of minutes, restricted to lie between 0 and 59.This is useful for hours, minutes, seconds format.M The real number of minutes, unrestricted.h The integral number of hours, restricted to lie between 1 and 12. Thisis useful for hours, minutes, seconds format.HThe real number of hours, unrestricted.i The integral number of hours, restricted to lie between 0 and 23. Thisis useful for hours, minutes, seconds format.a �am� or �pm� depending on the value of the clock.A �AM� or �PM� depending on the value of the clock.For example, a time of 43440 seconds past midnight, or 12:04 PM, would be printedwith various formats like this:FormatResultExplanation% . 0 43440Seconds with no decimal places% 2 . 0 h : % 0 2 . 0 m % a 12:04 pm12-hour format with lower case am/pm.% . 2 M 724.00Minutes with 2 decimal placesColor palette legendsYou can display color palette legends in any space by dragging the palette icon intothe space. The icon is available from the control panel of the dataset. The palettelegend appears with a border and handles similar to an annotation object.To show the controls of a palette legend, select the palette legend and choose ShowControls from the Object menu. A window like the one in Figure 7-7 will appear.

SCIAN USER�S MANUAL7 DRESSING UP VISUALIZATIONSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE73FLORIDA STATE UNIVERSITY

Palette Display 1 Text and Lines

Color Value Color Text by Palette

Background

Color Value No Background

Show Missing Show Over and Under Show Minor Tics Numbers Only

Figure 7-7. Palette Display control panelTwo color wheels and sliders allow you to set the color for the background and forthe text and lines of the legend. If you check the Color text by palette check box,the text will be colored by the actual values each number represents.Four check boxes at the bottom of the control panel set other options of the legend.The Show Over and Under and Show Missing check boxes allow you to show orhide missing or over and under entries. The Show Minor Tics check box allows youto show or hide the minor tic marks. The Show Numbers Only check box is usefulin conjunction with the Color Text by Palette check box to show a palette consistingonly of colored numbers.Palette displays which are taller than they are wide are displayed vertically. Displayswider than tall are displayed horizontally.Moving and reshapingWhen you select a drawing using the space selection tool, a number of square handleswill appear over the object. Lines have two handles, one on each end. Rectangularobjects have an outline box with eight handles. Press and drag a corner handle tomove a corner of the drawing. Press and drag a handle in the middle of an edge toresize in one dimension only. Press and drag on the outline box between handles oron the body of a line to move the entire object without resizing. Press and drag anendpoint of a line to move just that endpoint.There is a regular grid overlaying the space panels which can help you line upobjects. When you hold down the Shift key, mouse motions will be constrained to thegrid points. To show the grid, bring up the controls for the front panel and turn theShow Grid check box on.Changing depthObjects within the space are drawn in order from back to front, with the closer onesobscuring farther ones. If an object has a shadow, it will partially obscure the objectsbelow it. Each new object is created on top of all the other objects in the front panel.

SCIAN USER�S MANUAL7 DRESSING UP VISUALIZATIONSSUPERCOMPUTER COMPUTATIONS RESEARCH INSTITUTE74FLORIDA STATE UNIVERSITYWhich panel an object is on and the order of objects on that panel can be changedusing items from the Arrange submenu in the Object menu.To move a drawing from the front to the back panel, select it and choose Move toBack Panel from the Arrange submenu. To move from the back panel to the frontpanel, choose Move to Front Panel instead.To change the stacking depth of drawings within one of the panels, select them anduse Bring to Top and Push to Bottom from the Arrange menu.