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I ntroduction

This document provides an introduction to using the SciWare 3D Viewer.

Tutorial 1: Getting Sarted

From the 3dViewer menu select File then New, you should be presented with a blank graph as
shown below.
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Fig 1: A new graph.

Figure 1 shows a blank default graph. The graph just showsthe X, Y and Z axis but contains no
plots. The next step is to add some data to the graph, lets add a surface to plot.



From the 3D Viewer menu select Edit then Plots... the following dialog will appear.
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Fig 2: Add or delete plots dialog.

The add delete plots dialog allows the user to add or remove plots from the graph. Navigate to 3D
Viewer\Tutorial\SurfacePlotData then select and add the plot “ Surface.srf”. Immediately after
adding the plot the graph will display the data as shown below.
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Fig 4: 3D plot of asurface.



The file Surface.srf is a tab delimited text spreadsheet file that contains the Surface datain a user
friendly format that can be created and edited with Excel. Opening Surface.srf with Excel shows the
following format.

X/Y |0 1 2 3 4 5
0.071 0.058 0.019 -0.029 -0.067 -0.088
1 ]0.058 0.013 -0.042 -0.081 -0.091 -0.074
2 10.019 -0.042 -0.084 -0.088 -0.054 -0.001
3 |-0.029 -0.081 -0.088 -0.046 0.022 0.085
4  |-0.067 -0.091 -0.054 0.022 0.095 0.128
5 |-0.088 -0.074 -0.001 0.085 0.128 0.1
6 |-0.091 -0.042 0.052 0.121 0.111 0.019
7 |-0.081 -0.007 0.09 0.128 0.061 -0.075
8 |-0.068 0.022 0.112 0.115 0.007 -0.145
9 |-0.058 0.04 0.121 0.1 -0.033 -0.182
10 |-0.0%4 0.046 0.124 0.094 -0.047 -0.192
11 |-0.058 0.04 0.121 0.1 -0.033 -0.182
12 |-0.068 0.022 0.112 0.115 0.007 -0.145
13 |-0.081 -0.007 0.09 0.128 0.061 -0.075

Table 1: Section of the file Surface.srf

From table 1 the way that the datais organized is the first row describesthe Y spacing of the data
and the first column describes the X spacing.

To change the view direction place the cursor over the plot then hold the left mouse key down, then
drag the mouse around until the desired view is obtained.

To zoom in or out simply use your mouse scroll wheel while the cursor is over the plot. If your
mouse does not have a scroll wheel then hold down the Alt key and the left mouse key and zoom in
and out by moving the mouse back and forth.

To pan the plot hold down the Shift key and the left mouse key and move the plot around with the
mouse.

To move the plot relative to the axis hold down the left mouse key and either the X Y or Z keys,
depending on what direction you want to move the plot and move the mouse accordingly.

To make the plot bigger or smaller smply drag the frame to the desired size, as you would any
other windows application. The following graph shows the above plot adjusted to obtain a desired
view.
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Fig 4: Plot after Rotate, Pan Zoom and Resize.

Tutorial 2: Opening, Saving, Printing and Saving as Image.

The 3D Viewer has the facility to save or load graphs devel oped with the 3D Viewer. Using the
graph developed in Tutorial 1 go to File then SaveAs, at the prompt save your graph to 3D
Viewer\Tutorial\SurfacePlotData\Tutorial 2.cwx. By using Open you can re load this graph, for
example go to File Open and load the file 3D Viewer\T utorial\SurfacePlotData\SampleSurface.cwx,
you will see the following graph.
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Fig 5: SampleSurface.cwx.

Note that you can perform all of the operations that you learnt in Tutorial 1 on this graph.
To print this graph simply go to File then Print.

If you wish to save this graph as ajpg, bmp or png so that you can embed it in a document or edit
the image within a graphics package then simply go to File then Save As Image.



Tutorial 3: Editing the Graph Options

Open the graph that you Saveed in Tutorial 2 using File then Open ie 3D
Viewer\Tutorial\SurfacePlotData\Tutorial 2.cwx. Then go to Edit then Options, you will be
presented with the Options dial og.
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Fig 6: Options dialog.

The options dialog is arich configuration utility that alows you to edit the look of your graph. First,
go to the Graph then General Tab and add a caption to the graph, smply type in your desired
caption in the caption field. Y ou can edit the font of the caption if you wish by pressing the Font
button. Y ou can also place aframe around your plot and change its color. Y ou can enable or
disable dithering, which enables colors to approximate selected colors that cannot be directly
displayed because of alimited number of display colors on the system. Y ou can enable or disable
3D acceleration, enabling this option forces the rendering of 3D graphs directly to the display
adapter, which maximizes rendering performance. Seeif you can get your graph to look like the
following.
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Fig 7: Graph after caption and frame modifications.

Next go to the 3D options your Options dialog should now look like the following.
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Fig 8: Graph 3D Options.



This page allows you to edit the 3D view and the projection. Experiment with selecting different
projections and view directions. Investigate setting your own user defined view direction. Auto will
set the view distance to an appropriate value so that the entire plot can be viewed. If enabled Clip
Data to Axes Ranges forces the graph to only display data that falls within the plot range. Fast Draw
for Pan/Zoom/Rotate, when enabled, draws a reduced representation of the graph and its plots.
When disabled, draws the entire graph and its plots. If you use this mode for complex graphs, you
might notice unresponsive interaction due to the large amount of data. Enable Fast Draw and

mani pulate the graph as discussed in Tutorial 1.

Next go to the Grid Planes tab ( we will come to Light later), your Options dialog should look like
the following.
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Fig 9: Graph Grid Planes Options.

Experiment with the Grid Planes options and see if you can get your graph to look like the
following.



=l 3D Viewer M[=] E3
File Edit Help

Fig 10: Graph with modified Grid Planes.



Tutorial 3: Modifying the Plot Properties.

Open anew Graph and add the Surface plot asyou did in Tutorial 1. Go to the menu Edit then
Options and at the Options dialog select the Plots page as shown.
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Fig 11: Plot Options.

The Plot list lists dl plotsin the graph, the only one present is Surface.srf. Note that [ Template]
refers to a default template for a plot and allows the user to edit the default properties of the plot.

Select the Surface.srf plot then select the Style page as shown in figure 11. Experiment with the
different Plot Styles, seeif you can generate the following plot styles.



Fig 12: Surface plot styles

Coordinate system allows you to set the appropriate coordinate system for your plot, you have the
option of selecting Cartesian, Cylindrical or Spherical. Cache dataimproves the drawing
performance by caching intermediate cal culations when enabl ed.

Clear the graph by selecting Menu then New, then add all of the plots from the directory
Tutorial\LinePlotData, your graph should look like figure 13.




Fig 13: Line plots.

As can be seen the 3D Plot Viewer is capable of plotting line data. A line plot fileisjust asimple
tab delimited spreadsheet text file that has three columns for X,Y and Z data, open any of the line
fileswith Excel to see the format.

Open the options dialog and experiment with the Plot, Style, Point and Line pages and see if you
can re-create the following Graph.



Fig 14: An example of line and point styles.

Again clear the graph by selecting Menu then New, then add the following plot to the graph,
Tutorial\ParametricSurfaceData\Torus.par, you should see the following.



Fig 15: Plot of aTorus.

The Torusisan example of a Parametric Surface plot, Again open the Torus.par file with Excel to
see the format of the data. The file consists of three Matrices X Matrix, Y Matrix and Z Matrix
which are used to compile the plot. Each row of the each matrix defines aline, the set of lines
defined by all rows maps the surface of the plot.

Now go back to the options dialog and experiment with the Plot Style, Fill, Contour and Projection
to generate the following graphs.



Fig 16: Examples of Different Plot Styles, Fill, Contours and Projection.

Note figure 16¢ was obtained by moving the plot relative to the z axis by holding down the z key
and moving the plot with the mouse. Since the Graph Options are to clip the data that passes beyond

the axis, the Torusis cut.



Tutorial 4: Lighting

Open a new graph then add the Torus as you did for Tutorial 3. Next edit the plot styleso that itisa
Surface plot with a Color map Style of None, as shown in figure 17.

Fig 17: Setup the Torus style.

The plot of the Torus will look quite featureless as shown in figure 18.

Fig 18: Torus with no color map.



Next go to the Graph page and then the Lighting Page and enable lighting and enable Light O with
its default settings as shown below.

Fig 19: Lighting options.

Latitude Longitude and distance specify the location of the light source. Attenuation controls how
the light dims as the distance from the light source changes.

The Torus ought to now ook like the following.

Fig 20: Torus with single light source.



Experiment with adding more lights with different locations, the following is afew examples of
what can be achieved.

Fig 21: Lighting examples.

Tutorial 5;: Axes

Open a new graph and load the lines that you used for Tutorial 3 so that you replicate figure 13.
Open the options dialog and open the Axes page as shown in figure 22.

Fig 22: Axes options.




Experiment with the captions page and see if you can create the following Z,Y and Z captions.

Fig 23: Caption example.

Next go to the Label page as shown below.



Fig 24: Label options.

See if you can generate the following graph.

Fig 25: Axeslabel example.

Next go to the Format page as shown in figure 26.



Fig 26: Axesformat page

Experiment with the different built in formats, note you can edit your own format string to define
your own format, see if you can generate the following graph. For more info on formats go to the
3D Viewer help available from the main menu.

Fig 27: Axesformat example.



Next go to the Range page as shown below.

Fig 28: Axesrange options.

Experiment with the range options and see if you can generate the following graph.

Fig 29: Axes range example, plots coloured for visibility.



Next go to the Grid page as shown below.

Fig 30: Axes grid options.

See if you can generate the following grid effects.

Fig 31: Axes grid options example.



Next go to the Ticks page as shown below.

Fig 32: Axestick options page.

Experiment with the tick options and see if you can generate the following graph.

Fig 33: Tick options example.



Next go to the Tick spacing page as shown below.

Fig 34: Tick spacing options.

Experiment with the tick spacing options and see if you can generate the following graph.

Fig 35: Tick spacing example.



Tutorial 6: Value Pairs and Cursors.

From the 4D Viewer main menu select File then Open, at the prompt load the file
Tutorial\MeshData\K urtFriday.cwx the following graph will be displayed.

Fig 36: A mesh plot with an XY projection.

Figure 36 is amesh plot, which was derived from an image of the author. A mesh plot can contain
non-uniformly spaced data as can be seen from opening the mesh plot file KurtFriday.msh in Excel.

Open the options dialog and go to the Value Pairs page as shown below.



Fig 37: Vaue Pairs options.

Add the value pair as shown in figure 37, the graph should look as follows.



Fig 38: Value pair example.
Try experimenting with adding more value pairs and also displaying their numeric value.

Next open the Cursor page as shown in the following.



Fig 39: Cursors options.

Add a cursor and name it Thumb as shown in figure 39. Once you have crated a cursor it will be
placed at the graph origin, you can move the cursor by placing your mouse over it then grabbing or
enter inthe X, Y and Z coordinates. Enter the details as shown in figure 39, your graph should ook

like the following.

Fig 40: Adding a cursor.



Next try editing the style of the cursor text. Go to the text page as shown below.

Fig 41: Cursor text options.

Experiment with the text styles and see if you can obtain the following graph.

Fig 42: Example showing cursor text.

Next go to the point page as shown below.



Fig 43: Cursor Point options.

Experiment with point styles until you obtain the following graph.

Fig 44: Cursor point style example.

Next go to the line page as shown.



Fig 45: Cursor line options.

Experiment with the line options and see if you can obtain the following graph.

Fig 46: Cursor line style example



