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Preface

This Document

This manud is intended to both teach and serve as a user's manual for SIMGRAPHICS II.
SIMGRAPHICS |1 is a graphical tool kit built on MODSIM I11. Using SSIMGRAPHICS Il you
can eadly incorporate animation, presentation graphics and graphical user interfaces into your
MODSIM |11 programs. Some familiarity with MODSIM 111 is assumed.

Free Trial & Training
SIMGRAPHICS 1l is available exclusively from CACI Products Company. MODSIM I11 can be
sent to your organization for afreetrial. We provide everything needed for a complete evauation

on your computer: software, documentation, sample models, and immediate support when you
need it.

Training courses in MODSIM 111 are scheduled on arecurring basis in the following locations:

La Jolla, California
Washington, D.C.
L ondon, United Kingdom

For information on free trials or training, please contact the following:

In the U.S. and Pacific Rim: In Europe:

CACI Products Company CACI Products Division

3333 N. Torrey Pines Ct. Watchmoor Park, Riverside Way
LaJolla, CA 92037 Camberley, Surrey GU15 3YL
(619)824.5200 United Kingdom

Fax (619) 457-1184 1276 671 671

Fax 1276 670 677
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Chapter 1: Introduction to SIMGRAPHICS Il

The MODSIM Il Graphics package allows easy access to animation, presentation
graphics, and user-interface toolkits using a graphics editor (SIMDRAW) to smplify
construction.

Animation is produced by drawing objects usng SIMDRAW and then animating them
within aMODSIM I1I program. Operations such as scaling, rotating, and positioning can
be performed. The animated objects or images can have subcomponents which move
along with the whole object, but can be manipulated individualy. For example, a dump
truck can have a bed subcomponent which is rotated independently of the base of the
truck.

Presentation graphics or graphs such as pie charts, level meters, bar graphs, etc. are also
created usng SIMDRAW, and are then used within the MODSIM I11 program by asking
the graphs to plot values. The visual appearance of the graph is updated automatically.

Access to the user-interface toolkits or forms allows input using menu bars, dialog boxes
and palettes. The appearance of the forms conforms to the style of the system
MODSIM 11l is running on. On workstations, MOTIF diadlog boxes are used; on
Microsoft Windows systems, Windows dialog boxes, pull down menus and palettes are
produced.

All elements of the MODSIM Il graphics library are portable, which means if you take a
MODSIM 111 Graphics program which runs on one system and move it onto a new system
it will run, without modifying any code. The forms will change their appearance to
conform to the new system they are running on. The images and graphs will have the
same appearance as on the previous system.

1.1 SIMGRAPHICS Il Environment

The world in which SIMGRAPHICS 11 lives can be described in terms of a screen and
windows. The computer screen can have multiple windows. Each window can contain
images, graphs, and forms.

The windows are provided by the system and can be moved and resized. When the
window is resized, its contents always maintain the same height to width relationship or
aspect ratio.

Graphic images created in the editor can be placed inside the window. The images can be
used to provide a background or they can be animated.

Each window can have a menu bar for making menu selections, and multiple dialog boxes
for accepting input of various types, such as numerical values, yes/no responses and text.
Windows can also contain palettes for changing modes or selecting ogrons.
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1.2 Interface

Since MODSIM Il is an Object Oriented Language, the graphica interface is
implemented using objects. Images, graphs, and forms are associated with MODSIM |11

objects. Therefore, using graphics involves creating and manipulating objects. Many basic
objects have aready been provided. The most important are :

W ndowObj —Standard system window which can be moved, resized, etc. Acts
as acontainer for all graphical objects

| mmgeCbj —Basic object used for static icons and bakgrounds.
Dynl mageObj —Basic graphic object used for aimation.

Di al ogBoxObj —Receives various types of input from the user. Controls, such
as buttons, check boxes, list boxes, radio boxes, value boxes and text boxes can be
part of a dialog box.

MenuBar Obj —Receives simple menu selections.
Pal et t eCbj —Receivesinput from two-state pal ette buttons.

Since there can be multiple windows on the screen, images, dialog boxes, and menu bars
must be added to a specific window. Thisis done using the AddG- aphi ¢ method of the
window. For instance, to add an image to a window the method call would be:

ASK MyW ndow TO AddG aphi c( Myl mage) ;
To make an object visible on the screen you must ask it to draw:

ASK MyW ndow TO Dr aw;
ASK Myl mage TO Draw,

To erase an object:

ASK Myl mage TO Er ase.

All of the objects created by the editor can be saved in a single file. This single file is
cdled a Library file and has an associated object in MODSIM Il called a
G aphi cLi bObj . It is used to re-create the objects built in the editor so they can be
used within the MODSIM I11 program.

To use an image, graph or form created by the editor you must do the following:
1. Create awindow:
NEW Wi ndow) ;
2. CreateaG aphi cLi b object:
NEW G aphi cLi b) ;
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3. Ask it to read the file containing the objects created in the editor:
ASK GraphicLib TO ReadFrontFil e("graphics. sg2");

4. Create instances of objects you want:
NEW Tr uckl mage) ;

5. Ask the instances to customize their appearance by copying an object in the

library:

ASK Truckl mage TO LoadFronLi brary(G aphi cLi b,

"truck");

6. Add the instances to the window:

ASK wi ndow TO AddG aphi ¢( Tr uckl mage) ;

7. Draw either the window or object:
ASK wi ndow TO Dr aw;

1.3 A Simple Program

MAI N MODULE Exanpl el;

{ This programgets a "truck" created in the editor and

displays it for 10 seconds. }

FROM OSMbd | MPORT Del ay;

FROM Graphi c | MPORT Graphi cLi bQbj ;
FROM W ndow | MPORT W ndow(bj ;
FROM Ani mat e | MPORT Dynl nageQbj ;

VAR
G aphicLib : G aphicLi bQbj;
W ndow . W ndow(bj ;
truck : Dynl mageQbj ;
BEG N
NEW Wi ndow) ;

NEW G aphi cLi b) ;

ASK GraphicLib TO ReadFrontFil e("graphics.sg2");

NEW t r uck) ;

ASK truck TO LoadFronLi brary(G aphicLi b,

"truck");
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ASK wi ndow TO AddG aphi c(truck);
ASK wi ndow TO Dr aw,
Del ay(10);

END MODULE.
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2.1 SIMDRAW Overview

SIMDRAW is an interactive menu based program for creating and editing
SIMGRAPHICS 1l objects. These objects can be used for animation, presentation
graphics, and interactive graphical input. Types of objects include images, dialog boxes,
menu bars, palettes, and various charts and graphs. These objects are saved to and |oaded
from SIMGRAPHICSI1 " sg2" files that can be accessed by aMODSIM Ilprogram.

Animation graphics or images can are built by drawing lines, circles, polygons, arcs,
sectors, bitmaps, and text. These primitives can be grouped together to form more
complex images containing parts that can be manipulated independently by the application
program. Images are built by themage Editor.

Presentation graphs are constructed by setting attributes such as titles, minimums,
maximums, etc. Severa different graph types can be built. They include 2-D plots, level
meters, pie charts, trace plots, clocks, dials, text displays, and digital displays. All graph
types are built with theGraph Editor.

A Layout Editor is available for sizing and positioning multiple graphs and images within
the same window.

Using the Dialog Editor, dialog boxes can be constructed for receiving interactive modal
or modeless data input. The dialog box can contain buttons, check boxes, text boxes,
combo boxes, list boxes, and radio button fields. A dialog box can aso contain the more
complicated multi-line text boxes and 2-D tables. Tabbed dialog boxes can be created.

Menubars can built with the Menubar Editor for receiving modeless command input.
Menus can be attached to other menus producing any desired level of depth. Menu option
keyboard accelerators and mnemonic keys can be defined.

Palettes are built with the Palette Editor for receiving smple command input. They can be
initidly docked on any edge of the window or can be floating. A palette contains palette
buttons and separators.

2.2 Running SIMDRAW

SIMDRAW can be started from within the MODSIM 11l Workbench, or from the
command line. Upon execution a main window containing a palette and toolbar is
displayed (figure 2-1). The window will contain a listing in the currently loaded
SIMGRAPHICS Il library. The palette on the left is used to add new objects to the
library.
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Figure 2-1. Main Window

2.3 Loading and Saving SIMGRAPHICS Il files.

The File/Open... menu option will load an existing SIMGRAPHICS |1 library file and show
its objects in the list window. Use the File/Save or File/Save As menu option to save all
objects shown in the list window, including objects being edited. Use the Options/Binary
File menu optionto toggle between saving the filein ASCII or binary format.

2.4 Editing an Existing Object

To edit one of these objects, select its name in the listing, and use the Edit/Properties
menu option or the Properties toolbar option. A new window containing the appropriate
editor will appear showing its graphical representation. After moving, resizing, or
changing attributes of the object and its sub-components, select the File/Save or File/Save
As menu option to write this object to its IMGRAPHICS 11 library file. To end editing of
this object, close its editor's window using the "go away" button in the top left corner of
the window's header bar
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2.5 Adding an Object to the Library

Objects can be added to this library file by clicking on one of the "create" buttons on the
left palette, or by using the File/Insert menu option. Creating an object will automatically
invoke the editor for that object.

2.6 Removing an Object from the Library

To remove an unwanted object from the current library, select the object's name in the
listing, then use the Edit/Clear menu option. The library must be saved using File/Save
before this change is permanent.

2.7 Making a Duplicate of an Object

Any graphical object in the library can be duplicated by selecting its name in the main list
and then using theEdit/Duplicate menuoption. The library must be saved usingrile/Save
before this change is permanent.

2.8 Changing the Name of an Object

To change the name of an object shown in the man list, sdlect it and use the
Edit/Properties menu option to bring up its editor. Use the Edit/Properties menu option of
this editor to obtain a dialog box showing the object's attributes. Change the Library Name
text field to the new name,and save the object with therile/Save menuoption.

2.9 Adding an Object from Another Library

If you want to add object(s) contained in a different SIMGRAPHICS |11 file, use the
File/Merge... menu option. Once a file is selected, a list box containing the names of al
objects in this source library will be displayed. Choose the objects you wish to copy to
your library. The shift and Ctrl keys can be used in conjunction with the mouse to select
multiple objects.

2.10 Editing Images and Graphs in Same Window

Sometimes a set of images and/or graphs must be displayed in the same context to get
their size and position correct. Multiple objects can be positioned and resized from within
one window using the Layout Editor. Select the Layout button on the far right hand side of
the toolbar. Using the shift and Ctrl keys, select the set of images and graphs to be resized
and positioned from the list box. Use the File/Save menu option to save all edited objects
to the SIMGRAPHICS 11 file.

2.11 Listing of Objects

All objects contained in the current SIMGRAPHICS |1 library file are shown in a list
window. Objects shown in this window can be ordered through the Options menu option
in one of the following three ways:
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Natural Order -- Objects are ordered based on time of creation. The objects last
added to the library are show at the bottom of the list.

[1.  Alphabetical Order -- Alphabetical order based on name.

[11.  Typed Order -- Objects are listed categorically. The categories are: Image, Graph,
Dialog Box, Menu Bar, and Palette. A "heading" is created for each category,
with the objects listed alphabetically under the appropriate heading. Click on the
(-) to the left of the heading to expose the names of the objects.

2.12 Command Line Arguments
SYNOPSIS

simdraw [-| file_nane] [-S sys_pat h_nane]

[-B sys _path _nane] [-sin [-e] [-dimxlo ylo xhi yhi]

[ -nodi al og] [-noi mage] [-nograph][-nomenu] [-nopalette]
[ -Wpat h_nane] [object nanes]

The following command line arguments are recognized by SSIMDRAW:

-1 file_nane Specifies the name of the SIMGRAPHICS Il graphics file
to edit.

-e, -single Specifies "single edit" mode. The specified objects will be
edited with no control window containing library
infarmation.

- nodi al og Eliminates editing of the specified object types

- nogr aph

- noi mage

- nomenu

-nopal ette

- d! m xl o ylo Specifies the default real world coordinate space used by

xhi ylo the Image Editor.

- B pat h_nane Specifies the path to bitmap files used by SSMDRAW

-S pat h_nane Specifies the path to system files needed to run
SIMDRAW (trailing delimiter '/ or '\' must be included).

- W pat h_nane Specifies path to user Simgraphics 11 files

2.13 Using the Image Editor

The Image Editor is used to create and edit primitives such as lines, polygons, circular
objects, and bitmaps. Primitives can be grouped hierarchically into images. The editor
window contains three palettes: Mode, Style, and Color. The Mode palette on the left side
of the window is used for adding primitives.
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Figure 2-2. Image Editor

2.13.1 Mode, Style, and Color Palettes

The Style palette contains the set of dash styles, hatch styles, line widths, and text fonts
that can be applied to the primitives. The Color palette contains 64 colors that can also be
applied to the primitives. When a primitive is selected, the Style and Color palettes will be
updated to reflect the style and color of that primitive. Style and Color palette changes will
also be applied to the selected primitive.

The Mode palette is shown on the left hand side of the Image Editor window. Use it to
add primitivesto your drawing. Refer to paragraph 2.13.4.
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2.13.2 Selecting, Moving, and Resizing

o o
u] o

Shapes are selected by clicking the mouse button over the desired shape. For example,
polylines must be selected by clicking on the line itself, NOT in the line's bounding box.
Multiple shapes are selected by holding down the shift key and clicking on several shapes.
Multiple shapes may also be selected by clicking in the background of the window and
dragging the mouse over the shapes you want to select.

A group of shapes or images is selected by clicking on one of the objects in the group.
Subsequent clicks over the group will select shapes within that group. Primitives inside a
group can be selected directly by holding down the Ctrl key and clicking on the shape.
Using the Ctrl key, subsequent clicks will select the groups containing the currently
selected shape.

Selected shapes are marked by a bordering green or cyan box. Sides and corners of this
box contain eight small square resize handles. Resizing is performed by clicking down and
dragging aresize handle.

Click and drag a shape to move it to the desired position. Be careful not to click on the
resize or point handles.

2.13.3 Using the Clipboard (Cut, Copy, Paste Commands)
b 4 2

The Image Editor supports the standard cut, copy, and paste operations found under the
Edit menu. The Cut option deletes selected shapes and places them in the clipboard. The
deleted item remains on the clipboard until the next time a Cut or Copy is performed. Use
the Paste option to paste as many copies as desired from the clipboard into the image.
Shapes can be deleted without changing the clipboard by using timelete option.

The clipboard is shared among all active Image Editor sessions. You can copy graphics
from one image into another by activating the source edit window, using the Copy option,
and activating the destination editor and using theaste option.

2.13.4 Creating Primitives

The Image Editor supports creating and editing seven different primitive types. The
primitives are polygons, polylines, circles, arcs, sectors, text, and bitmaps.

10
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Polylines

¥ ©

Polylines are created by clicking either the freehand or polyline buttons on the Mode
palette. To create a polyline, select the polyline button on the mode paette. Point to
where you want to start the line and drag to draw a line segment. Continue pointing and
clicking until al but the last line segment has been defined. Double click to create the last
vertex and return toSelect mode.

To create afreehand polyline press the freehand line button on the Mode palette. Drag the
mouse around the canvas area to draw the line. Releasing the mouse button will return
you to Select mode.

Use the Style palette to define dash style and line width. There are eight dash styles and
six line widths to choose from.

Another attribute of the polyline is rounding. Corners defined by intersecting line
segments can be given a rounded edge by selecting the polyline, and using the
Edit/Properties... menu option. The Round Corners By vaue box contains the length of
segment adjacent to each vertex to be replaced by a rounded corner. This vaue is
specified with respect to the real world coordinate space or dimension of the editor (the
default dimension is [0, 0, 32767, 32767]). A value of 1000.0 is reasonable for rounding
corners.

Polygons
A @

Polygons are created by clicking either the freehand, polygon, or rectangle buttons on the
Mode palette. To create a polygon, press the Polygon button on the Mode palette. Point
and click in the window to define vertices. Double click to create the last vertex and r eturn
to Select mode.

To create a freehand polygon press the Freehand button on the Mode palette. Drag the
mouse around the canvas area to draw the shape. Release the mouse button to return to
Select mode.

To create a rectangle press the Rectangle button on the Mode palette. Point to where you
want the lower left hand corner of the rectangle to start, and drag the mouse to the desired
top right corner. Release the mouse button to return toselect mode.

Use the style palette to definea hatch pattern. There are eight patterns to choose from.

11
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Circles

Circles are added by pressing the Circle button on the Mode palette. In Circle mode, point
to where you want the center of the circle and drag the mouse to define the radius.
Release the mouse button to draw the circle and return tdhe Select mode.

Use the Style palette to give the circle a hatch pattern. There are eight patterns to choose
from.

Sectors

=

A sector is a filled semicircular shape smilar to a pie dice. Sectors are composed of a
center point, a starting point and an ending point, and are drawn counter clock-wise from
the starting point to the ending point. To draw a sector, first press the Sector button on
the Mode palette. Point to where you want the center point of the sector, and drag the
mouse. Release the mouse over where you want the starting point of the arc. Drag the
mouse to where you want the sector to end and release to return t®elect mode.

Use the style palette to give the sector a hatch pattern. There are eight patterns to choose
from.

Arcs

)ﬂ

Anarc isacurved line contained on the circumference of a circle. Arcs are composed by a
center point, a starting point and an ending point, and are drawn counter clock-wise from
the starting point to the ending point. To draw an arc, first press the Arc button on the
Mode palette. Point to where you want the center point of the arc, and drag the mouse.
Release the mouse over where you want the starting point of the arc. Drag the mouse to
where you want the arc to end and release to return taselect mode.

Use the Style palette to define dash style and line width. There are eight dash styles and
six line widths to choose from.

12
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Text

T

Single line text primitives can be created and added to your image. To create a text
primitive, press the Text button on the Mode palette. Point to where you want the center
of the text to go and click the mouse button. Use the Edit/Properties... menu option to
define the text string to be displayed.

There are two different types of text, vector text and system text. Vector text fonts are
fully scaleable in any dimension and are portable between MS Windows and X Windows
platforms. A vector text font can be assigned to a primitive by pressing any of the eight
Style palette buttons showingAb.

System text fonts are "built-in" to the tool kit on which your server is running. Text
defined using a system font is non-scaleable and can only be resized by changing the font.
A system font is defined by font name, point size, and whether or not i t uses italic and/or
boldface caligraphy. To assign a system font to a text primitive select the primitive, and
press the Dialog Box button on the lower right hand corner of the Style palette. The
resulting Font box will display al fonts, point sizes, and calligraphy styles loaded on your
server. The font you select will be applied to the selected text primitive. This same font
can now be applied to other primitives using the ST button at the lower left corner of the
Style palette.

Text alignment with respect to the image can also be defined. For example, if you wanted
a text primitive defined with a system font to remain centered as an image is scaled, its
alignment should be centered horizontally and vertically using the Edit/Properties... menu
option.

Bitmaps

%

Bitmaps or "snap shots' are not created directly by the Image Editor, but can be created
using another drawing tool and imported. On MS Windows systems, Windows bitmap"
files with the ". bnp" extension can be imported and added to your image. On X
Windows systems, X Windows dumpfile formats ending in ' xwd" can be imported.

To add araster file to your image use the Edit/import... menu option. Select a™. bnp" or
". xwd" file from the dialog box and press the©k button to import the bitmap.

Once in the Image Editor, bitmaps can be resizeable or non-resizeable. To change the
scalability, select the bitmap and use the Edit/Properties... menu option. Remember that
resizeable bitmaps may take longer to render the first time, and can loose meaningful
pictorial information if made smaller.

13
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Alignment can be applied to bitmaps as well as text primitives. For example, if you wanted
a non-scaleable bitmap to remain centered as an image is scaled, its aignment should be
centered horizontally and vertically from theroperties dialog.

2.13.5 Creating Images

¢

An image represents a grouping of primitives and/or other images. Images can contain
other images forming a hierarchy. To create an image, select the shapes to be grouped
using the shift key, and use the Layout/Group menu option. The resulting group will be
shown bounded by the green selection box. Use the Layout/Ungroup menu option to
destroy an image.

An image is selected by clicking on one of the primitives within it. Repeated selections of
an image will select the shapes within it. Select primitives directly by clicking on them
while holding down thectrl key.

Shapes can be removed from an image by selecting the shape and using the
Layout/Remove from Group menu option. You can also add shapes to an existing image
by selecting first the shapes, then an image, and then using the Layout/Add to Group menu
option.

2.13.6 Editing the Root Image

m
3R

The editor's window shows all objects contained by the image being edited or the root
image. To change properties of thisimage (such as its name), de-select all shapes and use
the Edit/Properties menuoption.

To resize the root image, use Edit/Select All to select all of its shapes, and then use
Layout/Group to make a group. The image can be resized by dragging the square resize
handles on the green selection box. When the root image is appropriately sized, use
Layout/Ungroup to eliminate the grouping.

To reset the center point of the root image, deselect al shapes by clicking in the
background, and use the Edit/Recenter menu option. Select a new center point for the
imageand then select theOK button on the Recenter dialog.

14
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2.13.7 Editing Points on a Primitive
Ne A

The vertices defining a primitive can be moved, added and deleted using Image Editor.
Clicking on a selected primitive will enable point editing for that primitive. A primitive in
point edit contains a green skeleton which connects its vertices. Representing each vertex
point is a hollow green square or point handle. The currently selected point is shown by a
blue point handle.

To move a point, select and drag the appropriate point handle. To delete a point, select its
point handle and use the Edit/Delete menu option (or press the Delete key). To add a new
point to the primitive, click on the green skeleton and drag the mouse. When the mouse
button is released, a new point is inserted between the indicated vertices.

To leavePoint Edit mode, click on the background or another shape.

2.13.8 Defining Stacking Order or Priority

¥

You can specify how shapes are stacked when they overlap (stacking order). To move
shapes in front of or behind other shapes, use the Bring to Front or Send to Back options
from theLayout menu.

Stacking order is with respect only to other shapes in the same group or image. In other
words, the Bring to Front menu option will bring the selected shape to the front of all
other shapesin that group, but not necessarily to the front of all shapesin the window.

2.13.9 Defining the Center Point of a Shape

A

The center point of any image or primitive can be changed by selecting the shape, then
using the Edit/Recenter menu option. A set of green cross-hairs will appear showing the
current center point. Point to where you want the center point of the object to be, and
click. To leave the Recenter mode, press either the OK or Cancel buttons on the dialog
box.

You can reset the center point of the entire drawing (root image) by de-selecting all
shapesand then using theEdit/Recenter menu option.

15
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2.13.10 Using the Flip and Rotate Tools

Any selected shape can be rotated about its center point by any amount. To do this, select
the shape(s) and then use the Edit/Rotation/Clockwise Of the Edit/Rotation/Counter-
Clockwise menu options. If you want to set the angle by which an object is rotated, use to
Edit/Rotation/Set Angle menu option.

To flip an object about its x-axis use the Edit/Flip/Horizontal menu option. To flip an
object about the y-axis use Edit/Flip/Vertical menu option. Remember that the intersection
of the x-axis and y-axis of a shape is its center point (defined using the Edit/Recenter
menu option). Before flipping or rotating a shape, first make sure that its center point is
defined appropriately.

2.13.11 Align and Distribute

Multiple shapes can be aligned either verticaly or horizontally to the primary selection
(shown enclosed by green selection handles). They can be aigned verticaly with respect
to either their left edge, right edge or center. Shapes can be aligned horizontally with
respect to their top edge, bottom edge, or center. To align, first select multiple objects
using the shift key, and then use the Layout/Align menu option. Select an alignment
scheme from the resulting dialog box.

The Layout/Distribute menu option alows you to distribute three or more shapes in
relation to each other. Shapes can be distributed horizontally so that the same space exists
between left and right edges of adjacent shapes. Distributing vertically will reposition the
shapes so that the same space exists between bottom and top edges of adjacent shapes.
Shapes can be distributed uniformly along the circumference of acircle.

2.13.12 Using Grid Lines

s

A grid can be used to perform precise positioning and sizing of shapes, by breaking the
editor window up into divisons. You can show (or hide) grid lines by toggling the
View/Grid menu option.

Y ou can change the color of the grid by selecting a color from the Color palette and then
using the View/Grid Color menu option. The granularity of the grid can be adjusted using
the View/Grid Spacing menu option. Granularity can be Fine, Medium, or Coarse. The
distance between grid lines for Fine graduation is 500.0, for Medium is 1500.0, and for
Coarse i54500.0.

By toggling the View/Snap menu option, you can restrain positioning and resizing of
shapes to the intersections of the grid.
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If the Snap mode is active, the View/Snap From menu option alows you to specify which
corner of a shape's bounding box will be aligned to the grid intersections during
repositioning. If View/Snap from/Center is selected, a repositioned shape's center point will
be glued to the grid intersections.

2.13.13 Changing Views (Panning and Zooming)

Q,

If working on a highly detailed portion of the image, you may want to magnify a portion
of the window. To zoom in to some area of the window, select the View/Zoom In menu
option. Drag out a rectangle with the mouse over the area of detail. When the mouse
button is released, the area inside the rectangle will be expanded to encompass the entire
window. To zoom back out, use theview/zoom Out menu option.

When zoomed in, you can pan to other areas of the window using the horizontal and
vertical scroll bars.

Return to the default view by using the View/View [1:1] menu option. Unless the window
IS square, the top or bottom portion of the view may not be visble. To see the entire
coordinate space, use the View/Fit in Window menu option. This viewing mode will leave
dead space off to the right of the window, but guarantee the entire coordinate space will

be seen.

2.13.14 Changing Dimension (Coordinate Space Boundaries)

Coordinate space boundaries or dimension can be assigned to the editor window. The
default coordinate space is the common Normalized device coordinates or (xlo=0, ylo=0,
xhi=32767, yhi=32767). These dimensions determine an object's coordinate system when
it is saved. The dimension should be set to match the world coordinate system used within
the program. This ensures that the positions of shapes defined from the image editor will

remain the same when they are displayed within that program. Use the Layout/Dimension
menu option to change the dimensionn the Image Editor.

The Allow Icons to Scale... check box specifies the rule defining how the image is scaled
when used in the application program. If this item is checked, the image will automaticaly
be scaled according to the world coordinate system defined by the application pr ogram. If
thisitemis not set, the shape will stay the same size no matter what world it is attached to.

To see the current location of the pointer with respect to the editor's dimension, toggle the
View/Coordinates menu option. The pointer's (x,y) location will be displayed in the status
bar at the lower right hand corner of the editor window.

2.13.15 Changing the Layout Size and Color

To change the editor window's background color, select the desired color from the Color
palette and then use theLayout/Layout Color menuoption.
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If you want to increase the size of the editing area beyond what is defined by the
boundaries of the world coordinate system, use the Layout/Layout Size menu option. A
dialog will be displayed alowing you to increase the number of "screens' thereby adding
gpace to the right and bottom sides of the editing area. This new space can be scrolled to
using the right and bottom scroll bars attached to the editor window.

2.13.16 Program Access

Any image or primitive added to the root image can be accessed from inside an applic ation
by specifying a Reference or Field name and/or Id through the Properties dialog box. The
image'slibrary nameshould be specified for loading the image into your program.

2.14 Using the Graph Editor

The Graph Editor can be used to create and edit a variety of graphical objects whose
purpose is to depict a single vaue or set of numerica values. 2-D Plots, pie charts,
clocks, level meters, dials, and digital displays are some of the graph objects that can be
created. Graphs are not built as in the Image Editor. Instead you start off with a template
which can be modified as necessary.

2.14.1 Style, and Color Palettes

The style palette on the right hand side of the window contains the set of dash styles,
hatch styles, line widths, and text fonts that can be applied to the selected graph
components. The Color palette on the bottom of the window contains 64 colors that can
be applied to a component. When a component is selected, the Style and Color palettes
will be updated to reflect the style and color of that graph part. At this time, Style and
Color palette changes will be applied to the selected part.

2.14.2 Selecting, Moving, and Resizing

Graph parts are selected by clicking the mouse button over a visible portion. Selected
parts are marked by a bordering green or cyan box. Multiple components can be selected
by holding down the shift key and clicking on severa parts. You can also select multiple
components by clicking in the background of the window and dragging the mouse over
the parts you want to select.

For resizing, it is necessary to select the entire graph. Use the Edit/Select All menu option
or drag the Select rectangle over the whole graph. Sides and corners of the selection box
contain eight small, square resize handles. Resizing is performed by clicking on and
dragging the appropriate resize handle.

To move the graph, select the graph or any of its components and drag it to the desired
location
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2.14.3 Charts (2-D Plots)

Ll

A chart isa2-D plot used to display one or more data sets represented as histograms, bar
graphs, surface charts, or smple plots of 2-D data. Charts have one x-axis, one or two y
axes, data sets, atitle, and an optional legend.

2.14.3.1 Modifying Chart Attributes

To modify thetitle, legend display, or any attribute of the chart itself, select the title. Then
use the Edit/Properties menu option. The Chart Detail dialog box will be displayed. It
contains the following information:

» Library Name — The name used to load the chart into your application program.
= Title — Thetitle shown on the top of the chart.

» Axes on Edges — If checked, numbering and tic marks will be forced to appear
on the edges of the plot area. For better visual reference, two extra axes will be
drawn on both the top and right sides of the plot area.

= Time Trace Plot — Setting this item implies that the chart is a time trace plot.
Whenever a variable being monitored by the chart is modified, its new value is
plotted along the Y -axis and the current simulation time is plotted along the X-
axis.

» Show Legend — Chart will show alegend below the plot area. The fill style and
color of each data set is shown preceding its name.

» Show Border — A chart can be defined to draw a rectangular background
underneath.

» Data Sets — A data set can be added using the Add button, or removed by
selecting its name in the list box and then pressing the Remove button. To change
the name of a data set, select its current name in the list box and then press the
Edit button. (see “Attributes of a Data Set’)

» Handling of Multiple Data Sets — If “stacked”, all discrete data sets will be
stacked on top of each other. In other words, the value plotted in a data cell is
reflected as the height of the bar, not itstop. Therefore, stacking meansthat the
bottom of a cell in data set n is equal to the top of the same cell in data set n-1.
|.e. higher numbered data sets are stacked onto the lower numbered ones.

2.14.3.2 Modifying the X-Axis

To change the range, numbering interval, or any other property associated with the X-
axis, double click on the axis or choose the axis (or one of its components), and use the
Edit/Properties menuoption. The X-axishas the following properties.

= Title — Label for X-axis displayed below numbering.
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» Rescaleable — Specifies whether the x-axis will be re-numbered (scaled) when
one of the data points extends beyond its limit. In this case, the Compress Data
item determines whether a scrolling window is used, and whether old data is
discarded, or the range of the graph is to be expanded showing al data. Note
that re-scaling may modify the tic mark, numbering, and grid line intervals to
maintain a similar visual representation of the chart. If this item is not checked,
data points falling beyond the limits of the axis will be discarded.

= Show Grid Lines — If this item is on, grid lines will be shown crossing the X -
axis.

= Tics Centered, Tics Inside, Tics Outside — Defines the tic mark alignment with
respect to the X-axis line. Tics marks can be attached to the X -axis from their
center, left or right sides.

= Compress Data — When this item is set, re-scaling the X-axis will increase the
coordinate area of the chart enough to encompass the offending data point. Asa
result, existing data will shrink in size. Clearing this item will have data scrolled
along the X-axis during axis rescale. In this case, data scrolled out of view will
be discarded.

= Minimum, Maximum — Defines the initial X-axis data range of the chart.

» Tic Interval (Major & Minor) — Defines the distance along the X-axis between
consecutive tic marks. If aninterval is zero, tic marks will not be displayed.

» Numbering Interval — Defines the distance aong the X-axis between consecutive
number labels on the axis.

» Grid line Interval — Defines the distance along the X-axis between consecutive
grid lines.

= Y Intersection Point — Defines the point (in x-axis coordinates) along the X-axis
where the Y -axis intercepts.

= Y2 Intersection Point — Defines the point (in x-axis coordinates) along the X-axis
where the second Y -axig ntercepts.

» Data Scaling Factor — Defines the factor multiplied to the X component of all
data plotted to the chart at runtime.

2.14.3.3 Modifying the Y-Axis

To change the range, numbering interval, or any other property associated with the Y-
axis, double click on the axis or choose the axis (or one of its components), and use the
Edit/Properties menuoption. The Y -axishas the following properties.

= Title — Label for Y-axis displayed to the left of its numbering.

» Rescaleable —Specifies whether the Y-axis will be re-numbered (scaled) when
one of the data points extends beyond its range. Note that re-scaling may modify
the tic mark, numbering, and grid line intervals to maintain a sSmilar visua
representation of the chart. If this item is not checked, data points falling beyond
the limits of the Y-axis will be clipped.
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Show Grid Lines — If this item is on, grid lines will be shown crossing the Y -
axis.

Tics Centered, Tics Inside, Tics Outside — Defines the tic mark alignment with
respect to the Y -axis line. Tics marks can be attached to the Y -axis from their
center, left or right sides.

Minimum, Maximum — Defines the initial Y -axis data range of the chart.

Tic Interval (Major & Minor) — Defines the distance aong the Y-axis between
consecutive tic marks. If aninterval is zero, tic marks will not be displayed.
Numbering Interval — Defines the distance along the Y -axis between consecutive
number labels on the axis.

Grid Line Interval — Defines the distance along the Y -axis between consecutive
grid lines.

X Intersection Point — Defines the point (in y-axis coordinates) along the Y -axis
where the X-axisintercepts.

Data Scaling Factor — Defines the factor multiplied to the Y component of all
data plotted to the chart at runtime.

2.14.3.4 Modifying the Second Y-Axis

To change the range, numbering interval, or any other property associated with the second
Y - axis, double click on the axis or choose the axis (or one of its components), and use the
Edit/Properties menuoption. The second Y -axis has the following properties:

Title — Label for Y-axis displayed to the left of its numbering.

Rescaleable — Specifies whether the Y-axis will be re-numbered (scaled) when
one of the data points extends beyond its range. Note that re-scaling may modify
the tic mark, numbering, and grid line intervals to maintain a sSmilar visua
representation of the chart. If this item is not checked, data points falling beyond
the limits of the second Y -axis will be highlighted.

Show Grid Lines —If thisitemison, grid lines will be shown crossing the second
Y-axis.

Tics centered, Tics inside, Tics Outside — Defines the tic mark alignment with
respect to the second Y -axis line. Tics marks can be attached to the Y -axis from
their center, left or right sides.

Minimum, Maximum — Defines the initial data range of the second Y -axis.

Tic Interval (Major & Minor) — Defines the distance along the second Y-axis
between consecutive tic marks. If an interval is zero, tic marks will not be
displayed.

Numbering Interval — Defines the distance along the second Y-axis between
consecutive number labels on the axis.

Grid Line Interval — Defines the distance aong the second Y-axis between
consecutive grid lines.
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» Data Scaling Factor — Defines the factor multiplied to the Y component of all
data plotted to the chart at runtime.

2.14.3.5 Attributes of a Data Set

You can edit individua attributes of a data set by selecting the bars or plot line of the
desired data set and using the Edit/Properties menu option. Its Detail Dialog detail

includes:

» Representation — Defines how the overall data set is structured. Y ou can choose
one of the following data set types:

1.

Bar Graph — Contains a fixed number of cells. Each new data point changes
the nearest cell's plot. Neghboring cells are NOT connected. The first cell
begins at (X_Minimum - Cell_Width / 2) units. The individua bar is centered
over the cell, and there is a small gap between bars.

Histogram — Also contains a fixed number of cells. Each new data point
changes the nearest cell’s bar. There is no connection between neighboring
cells. The bar is set at the left edge of the cell, and there is no gap between
bars. The first data cell begins at the X-axis minimum

Discrete Surface — Neighboring cells are connected to form a surface, however
there are still a fixed number of cells. Each new data point changes the nearest
“peak or valey” on the surface. The first cell begins at (X_Minimum -
Cell_Width/2) units.

Continuous Surface — Variable number of cells, i.e. a new cell is added to the
graph each time a data point is plotted at the given (x,y) location. Neighbo ring
cells are connected.

» Plot Type — A data set can be shown using a filled region or a smple surface line
with or without markers:

1.

2.

3.

Fill — Plot a data cell using afilled polygon. The fill style can be reset using
the Style palette.

Line — Plot data cell using a polyline. Use the Style palette to reset the line
width or dash style.

Marker — Use a small marker to represent the data point. The specific marker
used for the data point is determined from the Edit/Mark Style menu option.
Markers are only valid for the “continuous surface” representation.

= Cell Width — For bar, histogram and discrete surface data sets, this is the size of
each data cell. For histograms, the first data cell begins at the X-axis minimum.
For bar and surface graphs. The first cell begins at (X_Minimum - Cell_Width /
2) units.
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= Interpolate — This check box determines whether there is linear interpolation in
forming the connecting surface between consecutive data points. If this item is
NOT checked, the surface will be shown with only horizontal and vertical lines.

» Use Left Axis / Use Right Axis — Your chart can be defined to smultaneousy
show two sets of independently scaled data by using a second Y -axis (generaly
shown to the right of the plot area). Each data set in your chart can belong to
either the left or right (second) Y-axis.

» Static — This item is used to enhance performance whenever you do not intend
the plot to be modified once it has been displayed. In this case, a single polygon
(or polyline) will be used to display all cellsin the data set.

2.14.3.6 Creating a Time Trace Plot

If you want the chart to be used to plot the value of a single variable over simulation
time, atime trace plot should be used. To create atrace plot, select the graph and use the
Edit/Properties option. Set the Time Trace Plot checkbox in the Chart Detail Dialog.

2.14.4 Pie Charts

«

A pie chart can depict a fixed sized array of scalar values in relation to one another. By
selecting the Pie Chart and using the Edit/Properties menu option you can change the
names and initial values shown by each pie dice. The color and fill style of individua
dices and other components (including legend text, title, and borders) can be changed by
selecting them and using the Style or Color palettes. The Detail Dialog for a pie chart
contains the following:

» Library Name — The name of the object within the current graphics library.
= Title — Text of title displayed on top.

= Show borders — Determines whether to put borders around the legend, title, and
plot of apie chart.

= Slice List Box — This list box contains the names of all slicesin the chart.

1. Toadd adice, set the new dice’'s name and value in the Slice Name and Slice
Value text boxes and press theAdd button.

2. To remove a dice, select its name in the list box and press the Remove
button.

3. To change the name or value of a dice, select its name in the list box, and
update the Slice Name and Slice Value text boxes and press the Update
button.
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2.14.5 Clocks

@ R

Clocks are used to display simulation time within a program. Both analog and digital
varieties of clocks are available. By selecting the clock and using the Edit/Properties menu
option you can change its various attributes including axis scaling parameters as well as
whether or not to display hours, minutes and seconds. The color and fill style of
individual components (including face, title, and border) can be changed by selecting them
and using thestyle or Color palettes The Detail dialog for a clock contains the following:

» Library Name — The name of the object within the current graphics library.

=« Title — Text of title displayed on bottom.

= Interval — (Analog clock only) Distance between tic marks around the face.

= Num Interval — (Analog clock only) Distance between numbers around the face

» Max Hours — The maximum number of hours the clock (shown at the top of the
face) is capable of showing (generally 12). As this value is exceeded, the time
display will start over from @00:00.

» Show Hours, Show Minutes, Show Seconds — You can control displaying the
hour, minute and second hands with thesgtems.

= Hours Per Day — Currently, this parameter has no effect on the layout of the
clock. Itisonly used within the application program.

= Minutes Per Hour — Defines the time interval before the “hours’ are incremented
by one.

= Seconds Per Minute — Defines the time interval before “minutes’ are
incremented.

= Show Borders — (Anaog clock only) Determines whether to put borders around
the legend, title, and plot of a pie chart.

2.14.6 Dials

X

A dial can be created in the Graph Editor for displaying a single scaar value. The hand of
the dia rotates clockwise as its value gets larger. By sdlecting the did and using the
Edit/Properties menuoption you can changethe attributes shown below

» Library Name — The name of the object within the current graphics library.
=« Title — Text of title displayed on bottom.

= Minimum, Maximum — Defines the range of values shown by the dial.

= Interval — Distance between tic marks around the face.
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« Num Interval — Distance between numbers around the face

= Min Theta — Angle in degrees where the minimum value is placed around the dia
circumference.

= Max Theta — Angle in degrees where the maximum value is placed around the dia
circumference.

= Scale Factor — Factor multiplied by value before being displayed in the dial.
= Show Border — A square background can be shown under the dial face and title.

2.14.7 Level Meters
A level meter shows a single scalar numerical value. The level meter is composed of a bar
which grows and shrinks aong a vertical axis. The height of the bar reflects the

magnitude of the value being plotted. By selecting the meter and using the Edit/Properties
menu option you can changethe attributes shown below

» Library Name — The name of the object within the current graphics library.
=« Title — Text of title displayed on bottom.

= Minimum, Maximum — Defines the range of values shown by the meter.

» Interval — Distance between tic marks along the axis.

= Num Interval — Distance between numbers along the axis

= Show Grid Lines — Horizonta grid lines extending across the plot area can be
shown.

= Scale Factor — Factor multiplied by value before being displayed in the meter.

2.14.8 Digital Displays
32.3

A digital display is for showing a single scaar numerical value. The vaue is shown
explicitly as numerical text and is enclosed by a box. By selecting the display and using the
Edit/Properties menu option you can changethe attributes shown below

« Library Name — The name of the object within the current graphics library

=« Title — Text of title displayed on bottom.

= Minimum, Maximum — Defines the range of values shown by the meter.

» Field Width — Number of places alotted for the entire value (including decimal
point).

= Precision — Number of places to the right of the decima point. If zero, an
integer value is shown.
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= Scale Factor — Factor multiplied by value before being displayed in the meter.

2.14.9 Text Meters

TEXT

Thisis atitled text value enclosed by a box. The following attributes can be set:

» Library Name — The name of the object within the current graphics library.
=« Title — Text of title displayed on bottom.
= Width — Number of places allotted for the text value.

2.15 Using the Dialog Editor

The Dialog Editor (figure 2-3) provides a fast and easy to use drag and drop facilities for
creating and editing dialog boxes. A dialog box is a container for controls which accept
various types of input. A dialog box can contain buttons, single and multi-line text boxes,
combo boxes, value boxes, list boxes, radio boxes, check boxes, text labels, and tables.
Tabbed dialog boxes can also be created. Items contained by a dialog box or a dialog box
tab are calledcontrols

Controls are created and added to the dialog box viathe Mode palette on the left hand side

of the window. To create a control, first select the control type from the Mode palette.
Position the pointer over where you want the control to go into the dialog box
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Figure 2-3. Dialog Editor

and press the mouse button. The dialog box will automatically resize as needed to fit the
controls it contains. It is OK to drop a control outside of the dialog box in order to make
the box bigger.

The actual dialog box you are working on can be displayed using the Layout/Show Dialog
menu option. Double click on the "-" in the header bar of the dialog window to make it

disappear.
2.15.1 Selecting, Moving, and Resizing

Selected controls are marked by a bordering green or cyan box. Sides and corners of this
box may contain small square resize handles. A resize handle is present for each
dimension that the control can logically be resized in. Resizing is performed by clicking
down and dragging aresize handle.

To move a control, click down on it and drag to the desired location.
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2.15.2 Dialog Box Coordinate System
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Controls are positioned in font units. The width of afont unit is the width occupied by a
single digit within a dialog box. The height of a font unit is the maximum of button and
text box heights. The origin of a dialog box’s coordinate system is at its top left hand
corner with Y-values increasing downward.

2.15.3 Using the Clipboard (Cut, Copy, Paste Commands)
b 4 2

The Dialog Editor supports the standard Cut, Copy, and Paste operations found under the
Edit menu option. The Cut option deletes selected controls and places them in the
clipboard. The deleted item remains on the clipboard until the next time you use the
Edit/Cut or Edit/Copy option. Use the Edit/Paste option to paste as many copies as you
want from the clipboard into the image. Controls can be deleted without changing the
clipboard by using theedit/Delete option.

The clipboard is shared among all active Dialog Editor sessions. You can copy graphics
from one image into another by activating the source edit window, using the Copy option,
and activating the destination editor and using theaste option.

Note: The dialog box itself can never be “cut” or “deleted”. It can, however, be selected
for the purpose of changing its properties.

2.15.4 Controls

To create a control (check box, button, text box, etc. ) select the appropriate control from
the Mode palette and drag its outline to where you want it to go on the dialog box. All
controls have the following attributes:

= Y Position — Pogition in font units from the upper left hand corner of the dialog
box.

» Reference (Field) name, Id — Any control added to the dialog can be accessed
from inside an application by specifying aReference or Field name and/or Id.

Buttons

A button receives smple input and contains no data from the user. Using the
Edit/Properties menuoption you can set the following attributes of a button:

« Label — Thisisthe text shown on the face of the button
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» Default — Setting this item will make this button the “default” button. This button
will be pressed whenyou pressthe Enter key.

« Verifying — This will cause the button to check the contents of al value boxesin
the same dialog when it is pressed.

» Terminating — Setting this check box will make the button erase its dialog box
when pressed

Text Boxes

Text

Text boxes are used to receive single line text string input. Using the Edit/Properties menu
option you can set the following attributes of atext box:

Label — The text appearing on the left hand side of the box.
Wwidth — The number of characters that the text box can show.
Text — The text string initially shown in the box.

Selectable Using Return — Defines whether the application program will be
notified whenyou pressthe Return key while this text box has input focus.

Value Boxes
|9.2

A vaue box is used to receive or show a single numerical value to the user. Using the
Edit/Properties menuoption you can set the following attributes of a value box:

Label — The text on the left hand side of the box identifying value type to the
user.

Min — The minimum value the box can contain. If a value typed into the box is
out of range, the user will be informed whenever aerifyingbutton is pressed.

Max — The maximum value the box can contain.

Precision — Precision is used to format output and round input. It defines the
number of digits to the right of the decimal point. (0 = integer value, 1 =0.1, 2 =
0.01, -1 =rounded to 10’s, -2 = rounded to 100’ s etc.)

Value — The initial value displayed in the value box.

Use Scientific Notation — Indicates whether output should be formatted using
scientific notation. (i.e. 71 = 7.1e+1).

Selectable Using Return — Defines whether the application program will be
notified when the user presses theReturn key while this text box has input focus.
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Check Boxes

)

A check box is used to receive and show yes/no input. Using the Edit/Properties menu
option you can set the following attributes:
Label — The text on the right hand side of the box identifying it to the user.
Checked — Initial state of the check box.

Radio Boxes
C
C
‘

The radio box accepts input from a fixed list of alternatives. It contains a set of radio
buttons. Y ou can only select one radio button at atime; when you select a new button, the
previoudly selected button pops up automatically. Y ou can add and remove radio buttons
from the radio box using theedit/Properties menu option:

To add a button, enter its label, reference name, and id in the Radio Buttons
area of theProperties dialog, and then press theAdd button.

To remove a button, select its label in the list box and then press the Remove
button.

To change the attributes of a buttons, select its label in the list box, modify its
label, reference name, or idand then press theupdate button.

List Boxes

=

A list box is used to accept input from alist of text values. Thelist may vary in length and
will be scrollable, if needed. You can define the list to accept only single item selections,
or accept multiple item selections using the shift and/or Ctrl keys. Using the
Edit/Properties menuoption you can set the following attributes:

Width — The width in font unitsof the list (including scroll bars).
Height — The height in font unitof the list.

Allow Multiple Selections — Allows the user to select severa items in the list
using theshift and Ctrl keys.
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Multi-line Text Box

A multi-line text box can receive and show unlimited lines of text. Horizontal and vertical
scroll bars are attached, if needed. You can easily edit the text it contains using the
mouse. Using theEdit/Properties menu option you can set the following attributes:

Width — The width in font unitof the box (including scroll bar).
Height — The height in font unitsof the box (including scroll bar) .
Text — The text initially displayed in the box.

Allow Horizontal Scrolling —If checked, a horizonta scroll bar will be attached
whenever aline of text istoo long to be viewed in the text box. If not checked, a
long text lines will be truncated.

Labels & Group Boxes

T

A label is used to place explanatory text or titles in a dialog box. It can be positioned
anywhere within the didlog. A group box can be attached to the label and sized to enclose
a set of controls with some common property. Using the Edit/Properties menu option you
can set the following attributes:

Label — The text of the label

Show Group Box — Defines whether a group box will be shown
Width — The width in font unitsof the group box.

Height — The height in font unitof the group box.

Combo Boxes

o

A combo (combination) box is a text box containing a small “drop down” button. When
that button is pressed, a scrollable list of choices for the text field is displayed. The combo
box can be defined to alow only those alternatives shown in the list to entered, or to be
fully editable like a text box. Using the Edit/Properties menu option you can set the
following attributes:

Label — The text on the left hand side of the box identifyinthe box.
width — The width in font unitsof the text box plus the drop down button.
Height — The number of visible itemsin the drop down list.
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Editable — Defines whether or not you can edit the text field, or, if it is restricted,
to contain only one of the items shown in the drop down list

Sorted Alphabetically — If checked, items in the drop down list will be shown in
alphabetical order.

Tables

A table is a two dimensional array of selectable text fields or “cells’. The table can be
horizontally and vertically scrollable. All cells in the same column have the same width,
but you can define the width of this column.

A table can have both column and row headers. A row of “column headers’ is shown on
top of the array of cells. This specia row of cells will scroll horizontally with the rest of
the table, but not vertically. “Row headers’ are shown in a column to the left of the table.
This column scrolls with the table only in the vertical direction.

You can navigate through a table using the left-, right-, up- and down-arrow keys. The
program will be informed of cell selection whenever an arrow key is used to move to a
different cell. You can tell the table to automatically add a new row of cells to its bottom
row whenever theyou attempt to move past the last row using thedown-arrow key.

Use the Edit/Properties menuoption to set the following attributes:

Viewed Width — The total width in font units of space occupied by the entire
table (including row headers, and scroll bar).

Viewed Height — The total height in font units of space occupied by the entire
table (including column headers and scroll bar).

Number Columns — Number of columns of cells (not including headers).
Number Rows — Number of rows of cells (not including headers).

Column Headers — If checked, the table will contain a separate row of column
headers at the top of the cells.

- Row Headers — If checked, the table will contain a separate column of row

headers on the left of the cells.

Automatic Grow — If checked, the table will automatically add a row, if the you
attempt to move past the last row with thedown-arrow key.

The attributes of all columns in the table are shown within a separate Column Detail table
invokedby clicking on theColumns button:

Column (1,2,..) Width — The number of characters shown in the cells of a
particular column. Select the cell in the column corresponding to the one you
want to change, and type in a new width.
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Column (1,2,...) Alignment — Text in a table cell can be justified to the left or
right, or can be centered. Within the Column Detail table (I=Left justified,
c=Centered, andr=Right justified).

You can also set the initial contents of the cells in the table by clicking on the Contents ...
button. A duplicate table of the one your working on will show the initial contents of all
cells. To change the initial contents of a cell, select the corresponding cell in the Cell
Detail table, and then type in the new textand pressReturn.

Dialog Box

Although the dialog box annotation cannot be moved or resized, it can till be edited by
selecting it and using the Edit/Properties menu option. The dialog box can be defined with
the following attributes:

Library Name — The name used to access the dialog box from inside the
applicaion.

Title — The text shown on the header bar of the dialog.

Modal Interaction — Defines whether the dialog is “moda” or “modeless’. When a
modal dialog box is displayed, the user cannot interact with any other comp onent
of the application but the contents of that dialog box. Modeless diaogs can be
interacted with asynchronously.

Position with Respect to Screen — Specifies which corner of the screen the dialog
box will be offset from. For example, if Bottom Left positioning is selected, the X
Offset and Y Offset fields define the distance from the bottom left hand corner of
the screen to the bottom left corner of the dialog box. This distance is specified in
“screen coordinates’ where the width and height of the computer screen are each
100 units.

Tab Ordering of Members — If you wish to use theTab key to transfer input focus
from one control to the next while interacting with the dialog box, the order in
which this traversal takes place can be established ahead of time. A list box shows
the labels of all controlsin the dialog that can have input focus. Theder of items
in thislist isthe order in which input focus will proceed when theb key is

pressed. Use theup- and down-arrow keys to shift the tab ordering of controls.

Tabbed Dialogs

Tut!

The Dialog editor can be used to create Tabbed Dialogs oOr to convert existing dialogs to
be tabbed. Using a Tabbed Dialog you can attach sets of controls to overlapping Tab
Fields. Only the top Tab Field can be seen; al other tab fields and attached controls
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remain hidden underneath. The only visible portion of a Tab Field is a small rectangular
area containing its name, or a tab . Clicking on the tab will bring the Tab Field to the top
of the tab area and show all controls attached to it.

To create a Tabbed Dialog, you must first make sure that the area on the dialog box where
the Tab Field is to be placed is cleared of controls (they should be moved or temporarily
cut to the clipboard.) Create a Tab Field by dragging it from the palette onto the dialog
box. Any number of Tab Fields can be dropped onto the dialog box. The tab area can be
resized by resizing the toprab Field, but cannot be moved.

Dropping a control onto the top Tab Field will automatically attach it to that tab. Controls
can be dragged from the Mode palette, pasted from the clipboard, or moved onto the top
Tab Field.

The tab area is not automatically resized when controls are dropped onto the Tab Field. It
should be sized manually prior to adding controls.

To remove a Tab Field, first remove al controls it contains and then use the Edit/Cut or
Edit/Delete menu options. Using the Edit/Properties menu option you can set the
following attributes of the selectedrab Field:

Label — The text label shown on the “tab” part of th@ab Field.

Icon Name — The resource or file name (without extension) of the bitmap shown
on the front of the tab.

2.15.4.1 Converting Conventional Dialog Boxes to be Tabbed

Perform the following steps to add tabs to an existing (untabbed) dialog box.

1. Create space for the tab area by selecting all controls using the Edit/Select All
menu option and then moving them into a saved area on the dialog box (move
them down or to the right by a liberal amount.)

2. DragaTab onto the dialog box from the Mode palette. Resize the Tab according
to how much space it needs.

Move each control which must go onto thigab Field from the saved area.

Repeat steps two and three until al Tabs have been created and filled with
controls.

5. Select each Tab and use the Edit/Properties menu option to set the label on the
Tab, itsicon, etc.
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2.15.4.2 Align and Distribute

Multiple controls can be aigned either vertically or horizontally to the primary selection
(shown enclosed by green selection handles). They can be adigned verticaly with respect
to either their left edge, right edge or center. Controls can be aligned horizontally with
respect to their top edge, bottom edge, or center. To align, first select multiple objects
using the shift key, and then use the Layout/Align menu option. Select an alignment
scheme from the resulting dialog box.

The Layout/Distribute menu option allows you to distribute three or more controls in
relation to each other. Controls can be distributed horizontally so that the same space
exists between left and right edges of adjacent controls. Distributing vertically will
reposition the controls so that the same space exists between the bottom and top edges of
adjacent controls.

2.15.4.3 Using Grid Lines

A grid can be used to perform precise positioning and sizing of controls by breaking the
editor window up into divisons. You can show (or hide) grid lines by toggling the
View/Grid menu option.

Y ou can change the color of the grid by selecting a color from the Color palette and then
using the View/Grid Color menu option. The granularity of the grid can be adjusted using
the View/Grid Spacing menuoption. Granularity can beFine, Medium, or Coarse:

Fine — 1 font unit wide, 0.25 font units high
Medium — 2 Font units wide, 0.5 font units high.
Coarse — 3 Font units wide, 1 font unit high.

By toggling the View/Snap menu option, you can restrain positioning and resizing of
shapes to the intersections of the grid.

2.15.4.4 Changing Views (Panning and Zooming)

Q

You may want to magnify a portion of the didog. To zoom in to some area of the
window, first use the View/Zoom In menu option. Then drag out a rectangle with the
mouse over the area of detail. When the mouse button is released, the area inside the
rectangle will be expanded to encompass the entire window. To zoom back out, use the
View/Zoom Out menuoption.
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When zoomed in, you can pan to other areas of the window using the horizontal and
vertical scroll bars.

You can return to the default view by using the View/View [1:1] menu option. Unless the
window is sguare, the top or bottom portion of the view may not be visible. To see the
entire coordinate space, use the View/Fit In Window menu option. This viewing mode will
leave dead space off to the right of the window, but guarantee the entire coordinate space
will be seen.

2.15.4.5 Changing the Layout Size, Color and Font

To change the editor window's background color, use the Layout/Set Color... menu
option. Select the RGB values of the background color.

Use the Layout/Set size... menu option if you want to increase the size of the editing area
to alow you to create or edit very large dialog boxes. A dialog will be displayed allowing
you to increase the number of "screens' thereby adding space to the right and bottom
sides of the editing area. This new space can be "scrolled” to using the right and bottom
scroll bars attached to the editor window.

The font used to depict labels and other text shown in a dialog can be reset with the
Layout/Set Font... menu option. To have the icons representing your controls appear
smaller orlarger, simply select a smaller or bigger font.

2.16 Using the Menu Bar Editor

File Edit

A menu bar contains menus which can contain either menu items, or other menus. The
Menu Bar Editor (figure 2-4) alows you to construct a menu bar by interactively dragging
and dropping icons representing menus and mentiems onto a menu bar icon.

Menus and menu items are created and added to the menu bar via the Mode palette on the
left hand side of the window. To create a menu, first press the Menu button on the Mode
palette. Position the pointer over where you want the menu to go onto the menu bar and
press the mouse button. The menu will automatically be inserted into the menu bar.

37



SIMGRAPHICS Il User's Manual

Change Menu # Menu item

| Cut | ||:':'p-"'| |F'aste| |DEIEtE| Properties
1
TI .
= =t :
$@|ax| ="
»r i fed
' (3 Fi Edit \ Inzert Options Help m
‘g
_.- ﬁ Hew Duplicate
i Open..| Clear
Properties. .
Save
Save As___
Print. ..
Merge. .
E xit
4+
212 EN|
| v

Figure 2-4. Menu Bar Editor

Menu panes can be displayed by simply clicking on the menu labdl. Unlike a“rea” menu
bar, multiple menu panes can be dropped down at the same time allowing you to transfer
thelr menu items from one menu to another. A new menu item can be added to a menu by
first dropping down the menu pane, then dragging a menu item from the Mode palette to
the position in the pane where you want it to go.

A usable menu bar can be interacted with using the Layout/Show Menu Bar menu option.
A temporary window will be displayed containing a “test” menu bar. Double click on the
"-" in the header bar of the temporary window to make disappear.

2.16.1 Selecting and Moving (Transferring)

A menu or menu item can be selected by clicking the mouse button over its label. S elected
menus are marked by a bordering green or cyan box. Selecting the label of a menu will
drop down its pane, showing all the items it contains. Multiple items can be selected by
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holding down the shift key and then clicking on severa items. To add a menu or item to
another menu, drop it onto the menu’ s open pane.

You can aso select the menu bar and edit its properties, but the bar cannot be moved.
Y ou are not allowed to resize menus or the menu bar; they are resized automatically when
new items are added to them.

2.16.2 Using the Clipboard (Cut, Copy and Paste Commands)
b 4 2

The Menubar Editor supports the standard cut, copy, and paste operations found under the
Edit menu. The Cut option deletes selected items and places them in the clipboard. The
deleted item remains on the clipboard until the next time you use the Edit/Cut or Edit/Copy
options. You can use the Edit/Paste option to paste as many copies as you want from the
clipboard onto any open menu pane. Items can be deleted without changing the clipboard
by using theEdit/Delete option.

The clipboard is shared among al active Menubar Editor sessions. Y ou can copy graphics
from one menubar into another by activating the source edit window, using the Copy
option, and then activating the destination editor and using theaste option.

Note: The menu bar itself can never be cut, copied, or deleted. It can, however, be
selected for the purpose of changing its properties.

2.16.3 Editing the Menu Bar

File Edit

The menu bar is not movable or resizeable, but using thedit/Properties menu option you
can modify theLibrary Name of the menu bar.

2.16.4 Editing a Menu

You can add menus to the menu bar or other menus by dragging and dropping. The
menu’ s pane can be displayed or hidden by clicking on itstext label within its container. A
menu is defined by the following parameters:

Reference (Field) name, Id — Any menu added to the menu bar or another menu
can be accessed from inside an application by specifying a Reference or Field
name and/or 1d. For SIMSCRIPT [1.5 users, the field name is passed to the
callback routine whenever amenu item is clicked on.
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Label — The name identifying the menu which appears within the container menu
bar or menu.

Mnemonic — A letter in the menu’s label that can be typed from the keyboard
(while holding down the Alt key) to bring down the menu pane. The mnemonic
character will appear underscored in your application.

2.16.5 Editing a Menu Item

|item|

A menu item can only be contained on a menu pane, and cannot contain other items.
Y our application program is only informed of selections of a menu option, not of a menu
or menu bar. Double click or use the Edit/Properties menu option to change the attributes
of amenuoption:
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Reference (Field) name, Id — Any menu item can be accessed from inside an
application by specifying its Reference or Field name and/or Id. For
SIMSCRIPT 11.5 users, the field name is passed to the callback routine whenever a
menuitemis clicked on.

Label — The name identifying the menitem appearing within the container menu.
Mnemonic — A letter in the item’s label that can be can be typed from the ke yboard

(while holding down the Alt key) to activate the item. The mnemonic character
will appear underscored in your application.

Accelerator Key Name — While running the application, you can use the keyboard
to activate menu options instead of using the mouse. Any menu item can have its
own accelerator key. This attribute determines which key will be mapped to this
menu item. To use keys such as [a-Z], [0-9], and other punctuation and symbol
keys to activate the menu item, type the key character directly. The naming
convention for keys performing functions are defined below

“escape” — Namesthe Esc or Escape key.

“delete” — Names theDel or Delete key.

“return” — Names theEnter or Return key.

“backspace” — Names the € or the Backspace key.

“tab”— Names theTab key.

“f17, “f2”", ..., “fn”— Names the function keys “F1”, “F2”, ..., “Fn” @ the top of the
keyboard.

Use Alt, Use Ctrl, Use Shift — Specifies which modifier key must be held down in
conjunction with the accelerator key described above.

Accelerator Key Label — Thisis the name appended to the menu item label used to
describe how to invoke the keyboard accelerator. For example, the string
“(Ctrl+C)” could describe an accelerator activated by holding down the Ctrl key and
pressing “c”.
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Status Message — If the window containing this menu bar has a status bar, this
help message will appear in the first status bar pane. The text will be displayed
whenever this menutemishighlightedby the pointer (not necessarily advvated).

Checked — Menu items can have an “off/on” state shown by a small check mark
next to the label. The initial state is defined by the Checked attribute.

Note: This state is NOT changed automatically when the item is clicked on, but
must be updated by the application program.

2.17 Using the Palette Editor

The Palette Editor (figure 2-5) provides a fast and easy to use drag and drop facility for
creating and editing palettes, toolbars etc. A palette is usually attached to the side of your
window (but is sometimes a separate window) and contains an array of buttons. The face
of each button can contain a bitmap icon or show a color. Separator objects can be added
to the palettes to produce space between groups of buttons.

You can define the number of columns or rows that the palette contains. For palettes
attached to the left and right sides of the window, or for floating palettes, the number of
columns is specified. The number of rows is used for palettes glued to the top or bottom
window edges

Palette buttons and separators are created and added to the palette viathe Mode palette on
the left hand side of the edit window. To create a palette button, first select the Button
icon from the Mode palette. Position the pointer over where in the palette you want the
buttons to go, and click the mouse. The palette will automatically resize as needed to fit
the buttons it contains. It is OK to drop a button outside of the palette in order to make it
larger.

The actual palette you are working on can be displayed and tested using the Layout/Show

Palette menu option. Double click on the “-* in the header bar of the palette test window
to make it go away.
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Figure 2-5. Palette Editor

2.17.1 Selecting and Moving (Rearrangement) of Buttons

A palette button or separator item can be selected by clicking the mouse button over the
top of it. Selected buttons are marked by a bordering green or cyan box. Multiple items
can be selected by holding down the shift key and clicking on severa items. To move a
palette button from one place to another, drop it over the top of the button whose position
you want it to occupy. You can select the palette and edit its properties, but it cannot be
moved.

You are not alowed to resize palette buttons or the palette. All palette buttons are sized
equally based on the size of the “first” button (at top left hand corner of the palette). This
“first” palette button is automatically made big enough to contain its bitmap icon.

However, palette separators can be resized. Resizing a separator has the effect of

adjusting the space between palette buttons. To resize the separator, select it and drag the
green resize handle shown on a side of the selection rectangle.
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2.17.2 Using the Clipboard (Cut, Copy and Paste)

& i

The Palette Editor supports the standard cut, copy, and paste operations found under the
Edit menu. The Cut option deletes selected items and places them in the clipboard. The
deleted item remains on the clipboard until the next time you use the Edit/Cut or Edit/Copy
options. You can use the Edit/Paste option to paste as many copies as you want from the
clipboard onto any open menu pane. Items can be deleted without changing the clipboard
by using theEdit/Delete option.

The clipboard is shared among al active Palette Editor sessions. You can copy graphics
from one palette into another by activating the source edit window, using the Copy option,
and then activating the destination editor and using theaste option.

Note The paletteitself can never be cut, copied, or deleted. It can, however, be selected
for the purpose of changing its properties.

2.17.3 Editing the Palette

A palette contains an array of selectable palette buttons. Palettes can be attached to any
edge of the application window, or be floating (not unlike a modeless dialog box.) On MS
Windows systems, palettes can be dockable meaning they can be moved from one edge of
the window to another while running the application. Palettes cannot be resized; they are
automatically sized to fit their contents. Double clicking on a paette will display the
following detail:

Library Name — The name of this palette in the graphics library.
Title — Title text displayed in the header bar of afloating palette.

# Columns for Left/Right Dock — Number of columns of palette buttons and
separators whenever the palette is docked on the left or right edges of the window,
or the palette is floating.

# Rows for Top/Bottom Dock — Number of rows of palette buttons and separators
wheneverthe palette is docked on the top or bottom edges of the window.

# Columns for Floating — Number of columns of palette buttons and separators
wheneverthe palette is not docked on a window edge, but floating free.
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2.17.4 Editing a Palette Button

*

Palettes are occupied by an array of palette buttons. A palette button has the following
attributes which are adjustable via th&dit/Properties menu option:

Reference (Field) Name, Id — Any button added to the palette can be accessed
from insde an application by specifying a Reference or Field name and/or Id.
For SIMSCRIPT 11.5 users, the field name is passed to the callback routine
whenever the button is clicked on.

Icon Name — The name of the bitmap resource or file (without extension) icon
displayed on the front of the palette button. Pressing the small browse “..”
button next to this text box will alow you to browse the file system to select a
bitmap file name. Remember that the bitmap file MUST be in the same directory
asyour library ( sg2) file.

Status Message — Text displayed in pane 0 of the parent window’s status bar (if
present) whenever the pointer passes over this button.

Tool Tip — Identifies the tool tip pop up message shown at the pointer’s current
location when it passes over this button

Momentary/Draggable/Toggle — Determines the variety of input interaction. One
of three button types can be selected:

1. Momentary — Button will automatically pop back up after it is pressed.

2. Toggle — Two state button. The state (up or down) alternates with each
activation.

3. Draggable — Like Toggle but allows you to hold the mouse button down and
drag an outline of the palette button bitmap onto the window.

Icon Button/Color Button — If the Icon Button item is activated, the face of the
paette button will show the bitmap defined by the Icon Name field above. For
Color Buttons the button will be colored using the RGB parameters defined
bel ow.

Button Face Color (Red,Green,Blue) — You can set the color of the Color
Buttons through these value boxes. Color is defined by the percentage of Red,
Green, and Blue (range [0-100]).
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2.17.5 Editing Palette Separators

)

Palette separators receive no user input and cannot be seen on the test palette. They only
serve to provide a gap between buttons. This separation can be changed either by
dragging the resize tag on a selected separator, or by using the Edit/Properties menu
option. Separation is defined by percentage of button width (or height), and ranges from

0 to 100.
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Chapter 3: Graphic Objects and Methods

The MODSIM 111 graphic library provides animation, presentation graphs, and user input
forms. These three broad object categories have overlapping requirements. For instance,
you need to be able to draw and erase all of them.

The graphic library was written in MODSIM Il to take advantage of MODSIM Il1lI's
object oriented facilities. The library is built around a few objects which encapsulate the
atributes common to many different objects, and pass on these attributes to less
fundamental objects by inheritance.

A number of objects have been constructed to pass on their fundamental attributes, and
are not intended to be used directly. Such objects are termed virtual objects. One way to
recognize a virtual object is that they normally end in VObj . Virtual objects pass on their
attributes to more specific objects which you can use more easily.

All MODSIM Il graphical objects that can have a physical appearance are derived from
the G- aphi cVObj object. This object provides the capabilities of drawing, positioning,
and selection. Another property of graphical objects is the ability to contain sets of other
objects. In other words, all graphical objects can have other objects added to or removed
from them.

With an understanding of this basic object in mind we can examine the capabilities of more
useful objects that are derived from G aphi cVQbj . A W ndowCbj represents a
window in the computer screen. Since it is derived from G- aphi cVQbj, it can be
drawn, positioned, selected, or have objects added to or removed from it.

Anl mageQbj isan object appearing on the canvas of awindow. It has the ability to be
scaled, rotated, and to have color. Since it is derived from G- aphi cVQbj , it can be
drawn, positioned, and selected as well.

Graphica objects which use the vendor based tool kits to receive input are derived from
Cont r ol VObj . Controls which act as containers are derived from a For nWQbj . The
two types of forms areDialog boxes and Menu bars.

3.1 Properties of Graphical Objects

SGE2VOD]

Graphich/ Chj GraphicLibOh,

Controly O Graphic3dy o) k‘ge@bj Window Obj

Figure 3-1. Inheritance Tree for Graphical Objects
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A property of graphical objects is that they contain a set of other objects. The methods
used to add and remove objects from these sets are similar to those of a MODSIM |11
Queue@bj . The names these methods are identical to QueueCbj names but have had
the word G aphi ¢ suffixed to them.

There are three additional methods of a G aphi cVObj that are not present in a
Queuebj . These are AddChi | d, RenoveChi | d and Chi | d. AddChi | d takes a
graphical object, an | d and a Ref er enceNane asits arguments. The graphical object's
Ref erenceNane and | d fields are set to these arguments. These fields are used to
later retrieve an object from the list using the Chi | d method. This method also takes an
| d and Ref er enceNane as arguments and returns the graphical object in the list that
matches both the Ref er enceNane and | d. Note that the reference name and id of a
graphical object can be set in the graphics editor. The Chi | d() method can be used to
get a handle to this object.

The Descendant () method isidentical to Chi | d() except that if no matching child is
found, the objectsin the CHILDREN's sets will be recursively searched.

For example, suppose you wanted to add the | mageCbj “truck” to a window, get a
handle to its child with the reference name | oad, and then remove the first graphica
object in this load:

ASK w ndow TO AddG aphi c(truck);
load := ASK truck Child("load", 0);
firstlnLoad := ASK | oad TO RenoveG aphic();

Another property of graphical objects is that they can be loaded and saved from graphical
object libraries. A G aphi cLi bCbj keeps libraries of graphical objects. The
G aphi cVObj methods LoadFr onli brary() and SaveToLi brary() load and
save graphica descriptions to a library. A name (not the reference name) is given to the
objects for reference within the library. This is the same name given to the object when it
is saved in the editor. For example, this code loads in the graphical description of a
"truck” from alibrary:
VAR
truck : Dynl mageQj ;
[ibrary : G aphicLi bQbj;

ASK truck TO LoadFronLi brary(library, "Truck");

A G aphi cLi bObj isaso used to retrieve objects created within SSMDRAW. Within
SIMDRAW, you create a library of objects. SIMDRAW saves this library to a file whose
name you specify. At runtime you create an instance of a Gr aphi cLi bCbj and ask it to
ReadFr onti | e to obtain a copy of this library. Objects can be loaded from the | ibrary
with the LoadFr onLi brary ASK METHOD. As an example, suppose you have
created a library of objects within SIMDRAW and named them " MERCURY" , " VENUS" ,
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and " EARTH" . To load the graphic descriptions of these objects the following block of
code could be used:

{ Assune file "Sol ar Sys. sg2" was created by
SI MDRAW and contains the objects naned
"MERCURY", "VENUS"', and "EARTH' }

VAR library : G aphicLibQObj;
VAR nercury, venus, earth: |ImgeQbj;

NEW | i brary);

NEW ner cury);

NEW venus) ;

NEW eart h);

ASK | i brary TO ReadFronFil e(" Sol ar Sys. sg2");
ASK nercury TO LoadFronii brary(library,

" MERCURY") ;

ASK venus TO LoadFronii brary(library,
"VENUS") ;

ASK earth TO LoadFronili brary(library,
"EARTH") ;

3.2 Behaviors of Graphical Objects

When an operation is performed on a graphical object that begins with Set , the effect of
that operation is not seen visualy until the object is asked to Dr aw. Operations not
beginning with Set have immediate effect. For example, if you wanted to change the
position of a graphical object and actually see this position change, the following code
could be used:

ASK graphic TO Set Transl ati on(x,Yy);
{ sets the position }

ASK graphic TO Draw();
{ updates object display }

The Di spl ayAt method is equivaent to the code above. Since Di spl ayAt does not
begin withSet , the operation takes immediate effect:

ASK graphi c TO Di spl ayAt (x,Y);
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Whenever a graphical object is asked to Dr aw, all of its children will be asked to draw as
well. Any objects that were previously erased will now be shown in the window. To
maintain visibility status, the Updat e method should be used. This method will redraw
only those objects that are currently visible.

Another behavior common to al graphica objects is that they have an automatic
asynchronous selection capability. Whenever a leaf graphical object within the tree, is
clicked on with the mousg, its BeSel ect ed method will be invoked automatically. This
method should be overridden to obtain notification of selection. If the | NHERI TED
BeSel ect ed; statement is included in this code, then BeSel ect ed will be caled for
the object's parent. If you put the | NHERI TED BeSel ect ed statement at the top of
the selection routine for an object, then notification of selection will proceed in atop down
fashion. (The selection code for the object's parent will be executed first). Putting the
statement at the bottom of the routine will inform in a bottom up fashion. For example,
the code:

MyDynl mageCbj = OBJECT(Dynl mageQbj )
OVERRI DE
ASK METHOD BeSel ect ed;
END OBJECT,

could be used to define an object to be notified of selection. The implementation code for
such an object could look like this:

ASK METHOD BeSel ect ed; { top down selection }
BEG N
| NHERI TED BeSel ected; { inform parent of
sel ection }
QUTPUT("I was clicked on!");
END METHOD;

or likethis:

ASK METHOD BeSel ect ed; { bottomup selection }
BEG N
QUTPUT("I was clicked on!");
| NHERI TED BeSel ected; { inform parent of
sel ection }
END METHOD;

50



Chapter 4: Windows

One of the most useful objects within the MODSIM |11 graphics library isa W ndowCbj .
A W ndowObj represents a window on the screen that contains graphics. All graphic
objects including images, forms and graphs must be added to a window before they can be
displayed. AW ndowObj has the following properties:

Appearance—A W ndowObj can be made visible and invisible using the Dr aw( )
and Er ase() ask methods. You can adso change its size and position on the
screen.

Color—Y ou can change the background color of &V ndowQbj .

Contents—A W ndowObj can contain images, dialog boxes, a menu bar and
palettes.

Mouse Monitoring—A W ndowCbj can receive mouse clicks and monitor mouse
movement within its largest centered square.

Cursor—A W ndowQbj can have a cursor that tracks the mouse.

Scroll Bars—A Window can have vertical and horizontal scroll bars. The size and
position of the “thumb” on the scroll bar can be set mgramatically.

Status Bar—A multi-paned “status bar” can be contained by a window. Text in
the status bar can be programmatically changed.

4.1 Size and Positioning

The default size and position of a W ndowCObj is the largest possible centered window.
The Set Tr ansl at i on method is used to position a W ndowCbj at a specific location
on the screen. The Tr ansl at i on specifies the position of its lower left hand corner in
screen coordinates. The screen coordinate system has (0.0, 0.0) at the lower left hand
corner of the screen, and (100.0, 100.0) at the upper right corner.

The W ndowCbj ASK METHOD Set Si ze setsthe size of the window. Sizeis specified
in width and height, and is given with respect to the same coordinate system as d escribed
above. For example, to set the size of a window to 50% of the screen height and width,
and display the window in the center of the screen, the following code could be used:

VAR wi ndow : W ndow(bj ;
NEW Wi ndow) ;
ASK wi ndow TO Set Si ze(50. 0, 50.0);

ASK wi ndow TO Set Transl ati on(25.0, 25.0);
ASK wi ndow TO Draw();

51



SIMGRAPHICS User’s Manual

4.2 Background Color

The background color of a window can aso be set. This color can be set to one of the
predefined colors, or be described in terms of its RGB components. The Set Col or and
Set RGBCol or methods accomplish this. For example to set the background color of a
window to Bl ue:

ASK wi ndow TO Set Col or (Bl ue) ;
ASK wi ndow TO Draw() ;

4.3 Adding Graphical Objects to a Window

Sincea W ndowQbj inherits grouping capabilitiesfrom G- aphi cVQbj , it contains alist
of graphical objects. There are a number of graphical objects that can be added to a
window's list. These include images, menu bars, and dialog boxes. Any number of i mages
and dialog boxes can be added to a window, but it can contain only one menu bar. A
window can have up to four docked palettes.

For example, if you had a menu bar, dialog box, and an image and wanted them to appear
within awindow:

VAR wi ndow : W ndow(bj ;

VAR di al ogBox : Di al ogBox(bj ;
VAR nmenuBar : MenuBar Qbj ;
VAR rootl mge : | nmageQbj;

ASK wi ndow TO AddG aphi c(di al ogBox) ;
ASK wi ndow TO AddG aphi c(nenuBar) ;
ASK wi ndow TO AddG aphi c(r oot | mage) ;
ASK wi ndow TO Dr aw;

Note: Whenever awindow is disposed of, drawn, or erased, all of its contents are also
disposed of, drawn or erased.
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4.4 Coordinate Systems for Windows

A coordinate system can be set up for a window which its image children will obey.
Coordinate systems physicaly apply to the largest centered square in the window, or to
the largest square defined by the width of the window if XMaj or Map is used, or the
largest square defined by the height if YMaj or Map is used. (Graphics cannot be drawn
beyond the extent of the largest centered square unless the mapping mode for the window
is set to XMaj or Map or YMaj or Map). Refer to paragraph 4.5. An image that has no
ancestor image containing a coordinate system will be positioned with respect to its
window's world. The Showwbr | d method sets the world coordinate system of a
window. When this method is called, al images contained in the window will be redrawn
with respect to the new coordinate system. Images that are to be added to a window
should be saved from SIMDRAW using that window's dimensiondity. (Use the
Layout/Dimension option.) If the ShowMor | d method is never called, then the default
world is used. The boundaries of this world are found in the GTypes module. In this
world, (Wor 1 dXl o, Worl dYl o) isthe lower left-hand corner of the largest centered
square, and (Wor | dXhi , Wor | dYhi ) is the upper-right corner. The aspect ratio of
the screen may be distorted depending on how the graphica objects map to their new
distorted world.

One useful method for changing how the contents of a window are viewed isthe Zoom n
method. When given a box in real world (window) coordinates, this method will zoom the
contents of that box to become the entire window. The aspect ratio of the scene will be
distorted if this box is not square. The Zoom n method will automaticaly redraw the
contents of the window. Suppose you wanted to set the world coordinate system of a
window to (-100,-100), (100,100) and zoom in to the (0,0), (10,10) square:

ASK wi ndow TO AddG aphi c(truck);

ASK wi ndow TO Showweér | d(-100.0, -100.0, 100.0,
100. 0);

ASK wi ndow TO Zooni n(0.0, 0.0, 10.0, 10.0);
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4.5 Creating Non-square Windows

On occasion you may want to display images on a rectangular, non-square window . In
order to be able to do this and write to the entire contents of the window (not-just its
largest centered square), you must use the Set Mappi nghbde method of
W ndowObj . This method allows you to specify a magor axis of the window that will
contain the full width or height of the window's world coordinate space (e.g. O .. 32767)
while the other axis shows only a portion. The indidual modes are described as follows:

Cent er edSquar eMap
(default) The window's contents are viewed in the largest centered sgquare of the
window canvas. Graphics cannot be seen outside of this square.

XMaj or Map

Regardless of window size, the entire X-axis extent of the window's coordinate
system can be viewed in exactly the space provided by the window. If the window is
wider than it is tall, some the window's contents may be clipped aong the top. For
windows that are taler than wide, extra non-writable space will be seen at the top.
Using this mode, window contents are never clipped aong the side, nor is there ever
any non-writable space along the side.

YMaj or Map

Regardless of window size, the entire Y-axis extent of the window's coordinate
system can be viewed in exactly the space provided by the window. If the window is
taller than it is wide, some the window's contents may be clipped along the right.
For windows that are wider than tall, extra non-writable space will be seen at the
right. Using this mode, window contents are never clipped along the top, nor is
there ever any non-writable space along the top.

Note: The aspect ratio of images seen in a window is never distorted under any mapping
mode.

EXAMPLE:

Suppose we wanted to see an image move along the bottom of the entire canvas of a short
but wide window:

ASK wi ndow TO Set Transl ati on(0.0 40.0);
ASK wi ndow TO Set Si ze(100. 0, 20.0);
ASK wi ndow TO Set Mappi nghbde( XMaj or Map) ;

ASK dyni mnage TO Set Speed(1000. 0) ;
ASK dyni mrage TO Set Transl ation(0.0, 0.0);
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ASK dyni mrage TO MoveTo(32767.0, 0.0);

Using modes XMaj or Map and YMaj or Map it is possible that not al of the windows
contents can be seen. You can discover the portion the window's coordinate system that
isvisibe using the Vi ewabl eAr ea method.

EXAMPLE

VAR xl o, ylo, xhi, yhi : REAL;

ASK wi ndow TO Set Mappi nghbde( XMaj or Map) ;
ASK wi ndow TO Set Si ze(80. 0, 20.0);
ASK wi ndow Vi ewabl eArea(xl o, ylo, xhi, yhi);

You may aso want to SET the viewable portion of the window; thereby letting you
decide what part of the window's coordinate system isvisible. This can be done using the
Set Aspect Rat i o0 method. The aspect ratio of a window is its width/height. If the
mapping mode is XMaj or Map, the height of the window is modified to reflect the
aspect ratio. Otherwise, window width is changed.

EXAMPLE:

Suppose you wanted the viewable portion of the windows contentsto be xl o = 0. 0,
ylo = 0.0, xhi = 32767.0, yhi = 22000. 0:

ASK wi ndow TO Set Si ze(80.0, 80.0);

ASK wi ndow TO Set Mappi nghbde( XMaj or Map) ;

ASK wi ndow TO Set Aspect Rati o(32767.0 / 22000. 0);
{ wi ndow height is changed }

ASK wi ndow TO Dr aw,

4.6 Mouse Monitoring

Another property of awindow is that it can monitor the mouse. The window (optionally)
can be informed of both mouse movement and mouse button clicking. The default is to
monitor both. Monitoring of mouse movement is turned on and off by the method.
Monitoring of mouse button clicks is turned on and off by the Set Cl i ckMoni t ori ng
method. For example, to tell a window to monitor mouse movement only, the following
code is used:

VAR wi ndow : W ndow(bj ;

ASK wi ndow TO Set C i ckMoni tori ng( FALSE) ;
ASK wi ndow TO Set MoveMoni t ori ng( TRUE) ;
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If Ci ckMonitoring is set, the window's MouseC i ck method will be called when
the user pushes a mouse button within the largest centered square of the window.
Andogoudy, if MoveMbni t ori ng is set, the window's MouseMove method will be
called continuoudly as the mouse moves across the window. This behavior is useful if you
want to be notified of mouse movement and button clicking. Within Moused i ck and
MouseMove, you can examine severa W ndowCbj fields that give more detailed
information on the state of the mouse: But t onDown is TRUE if the mouse button is
currently down; But t on gives the number of the button that was pressed or released;
Secondd i ck is Trueif the most recent click is the second click of a double-click; and
Backgroundd i ck is TRUE unless the mouse was clicked down on a selectable
object.

To monitor mouse clicks or mouse moves, define an object that is derived from
W ndowQbj , and that overrides the MouseMove and MbuseC i ck methods. The
defintion for this object would look something like this:

DEFI NI TI ON MODULE Exanpl e4;
FROM W ndow | MPORT W ndow(bj ;
TYPE
MyW ndowObj = OBJECT(W ndowQbj ) ;
OVERRI DE
ASK METHOD MouseMove (IN x, y : REAL);
ASK METHOD Moused ick (I N nouseX, nouseyY :
REAL; | N buttonDown : BOOLEAN);
END OBJECT,

END MODULE.

.. and the implementation module like this:
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| MPLEMENTATI ON MODULE Exanpl e4;

OBJECT MyW ndowObj ;
ASK METHOD MouseMove(IN x, y : REAL);
BEG N
QUTPUT("The position of the mouse is: x =", x,

y =", y);
| NHERI TED MbouseMove(Xx, VY);
{ this sets the window fields }
END METHOD;

ASK METHOD Moused ick(IN x, y : REAL; IN
but t onDown : BOOLEAN);

BEG N
QUTPUT(" Mouse was clicked at: x =", X,

y =", v);
QUTPUT( " Mouse Button #", Button, " clicked");
QUTPUT("The state of the button is: "
ORD( but t onDown), " 0=Up 1=Down");
I F (Secondd ick) OUTPUT("A Seconddick!");
END | F;
| F (Backgroundd i ck) QUTPUT("A BackgrounddC ick!");
END | F;
| NHERI TED Moused i ck(x, y, buttonDown);
END METHOD;
END OBJECT,

END MODULE.

A simple program that used these objects to report mouse movement and clicking to the
user would look like:

MAI N MODULE Mai nEx4;

FROM Glypes | MPORT Wit For Event;
FROM GPr ocs | MPORT Handl eEvents;
FROM Exanpl e4 | MPORT MyW ndowChj ;
VAR nmyw ndow : MyW ndow(bj ;

BEG N
{ Create window with overridden nouse click and
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nmouse nove net hods. }
NEW nmywi ndow) ;
ASK nywi ndow TO Dr aw,

{ Now wait in a | oop handling user input }

LOCP

Handl eEvent s( Wi t For Event) ;
END LOCP;

END MODULE.

All mouse coordinates are specified using the world coordinate system given to the
window with the ShowWor | d method. If the world is not specified, then the default
worldisused Q. . . 32767,0. .. 32767).

4.7 Scroll Bars

W ndowQbj objects can contain both vertical and horizontal scroll bars. The size and
position of the thumb contained in a scroll bar can be set programmaticaly. Thumb sizeis
specified as a percentage of the total scroll bar size (as a REAL in the interval [0.0, 1.0]).
The horizontal scroll position is specified as the distance of the leftmost side of the thumb
from the left side of the scrollbar (as a REAL in [0.0, 1.0-ThunbWdth]).
Vertical scroll position is the distance of the top side of the thumb from the top of the
vertical scroll bar (asa REAL in[ 0.0, 1.0-ThunbHei ght]). Whenever a thumb
position is changed by the user, th&8eScr ol | ed method is called.

Note: Window contents are NOT scrolled automatically. This is the responsibility of the
programmer.

4.8 Using the Status Bar on a Window

Windows can aso have status bars. A status bar is a set of text output boxes or panes
attached to the bottom of awindow. The text in these panes can be set programmatically,

but cannot be changed by a user. Panes are numbered from left to right starting with pane
0. The Set NunmPanes method defines how many status bar panes to show. (No status
bar will appear if the number of panes is zero.) The width (in character units) of each

pane except pane 0 can be defined using the Set PaneW dt h method. To set the text
shown in a particular pane, use the&showSt at us method.

The leftmost status pane or pane O is specia for two reasons. Fird, it is used to display
status bar messages shown when the pointer passes over a menu item. (See
Menul t emObj . Set Message.) In addition, the width of this pane varies with the
width of the window. Therefore, the space for panes 1, 2, ..., n will not be truncated
unless absolutely nessessary.
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4.9 Asynchronous Notification of Window Close and Resize Events

Many toolkits provide a mechanism for closing windows while an application is running.
Whenever auser closes a SIMGRAPHICS Il window, that window's BeCl osed method
is automaticaly invoked. The default behavior of BeC osed is to terminate the
application, but you can OVERRI DE this method to do something else.

EXAMPLE

MyW ndowQbj = OBJECT(W ndowbj )
OVERRI DE

ASK METHOD Bed osed,;
END OBJECT:

OBJECT MYW ndowCbj ;

ASK METHOD Bed osed,;

BEG N
QUTPUT( "W ndow has been cl osed by the user!");
ASK wi ndow TO Er ase;

{ don't quit, just get rid of w ndow }
END METHOD;
END OBJECT,

Similarly, for resize events:

MyW ndowObj = OBJECT(W ndowbj )
OVERRI DE

ASK METHOD BeResi zed;
END OBJECT:

OBJECT MyYW ndowCbj ;
ASK METHOD BeResi zed;
BEG N
QUTPUT( "W ndow has been resized by the user!");
END METHOD;
END OBJECT,

Whenever you resize a window, that window's BeResi zed method is automatically
invoked. You may override the BeResi zed method, but you should do an inherited
BeResi zed for all of the windows contentsto be rendered.

59



SIMGRAPHICS User’s Manual

4.10 Printing the Contents of a Window

The system-specific print dialog and print mechanism allows individua SIMGRAPHICS |
image trees as well as entire windows to be dumped to any installed printer. Thisisabig
advantage under Microsoft Windows where the standard system print dialog allows
printing to a wide variety of printers. For systems that do not have native printing
facilities, a generic print dialog box is provided which generates Encapsulated Postscript
files. The followingmethod is defined in modul&x aphi c:

ASK METHOD Print Graphic (I N usedi al og: BOOLEAN)
BOOLEAN ;
This procedure prints the contents of avisble W ndowGbj or | mageQbj in
a system-specific manner. If usedi al og is TRUE, a moda system print
dialog box will appear (if appropriate for the platform) to allow printer
selection, format options, etc. If FALSE, curent defaults will be used.

Return values are TRUE for success and FAL SE for faire.
4.10.1 Rules for System Printing

1. Only W ndowObj 'sor | mageQbj s (or user-derived subclasses of them) can be
printed. For instance, ChartQbjs will not be printed if asked to
Pri nt G aphi c. However, it can be printed by attaching the chart to an image
tree and asking for anl mageCbj or W ndowObj ancestor to Pri nt Gr aphi c.

2. Any | mageObj to be printed should be attached to an image tree rooted at a
W ndowObj which has been asked to Dr aw; otherwise, certain internal scaling
information will not be computed correctly. W ndow(bj 's asked to
Pri nt G aphi ¢ should bevisible

4.11 Frame and Sub-windows

This feature is implemented for Windows NT and Windows 95 only. All windows can
now be made sub-windows of an application frame window. One common ‘frame
window will contain al sub-windows. The frame window is constructed automatically by
the application when the first sub-window is displayed. These sub-windows can be tiled,
cascaded or arranged as you desire, but they aways remain within the main frame window
of the application. (The window menu which is displayed automatically provides these
capabilities) When a sub-window is brought to the front, its palettes and menu bar will
become part of the frame. In addition, the first and last menus of the first sub-window
(usually therile and Help menus) will be shared among all other sulwindows

The following procedures are available for manipulating ttieame window

PROCEDURE Set FraneTitle(IN title : STRING;
This procedure will reset the title displayed on the header bar of the frame
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window. The procedure can be called before or after the frame window has been
made visible, and will automatically update the title.

PROCEDURE Set Fr anel conNanes(I N smal | | conNane,
| argel conNanme : STRI NG ;
Sets the icons used when the frame window is minimized. If the application
contains a frame and sub-windows, this procedure will identify either the resource
or bitmap file names of the icons representing the minimized application.

PROCEDURE Set FranmeTransl ation(IN tx, ty : PctType)
If the application contains a frame and sub-windows, this procedure will specify
the initial position of the lower left hand corner of the frame window. Position is
gpecified in "screen" coordinates (where the lower left hand corner of the
computer screen is (0,0) and the upper right corner is (100,100). This procedure
must be called before the first sub-window isdrawn.

PROCEDURE Set FranmeSi ze(I N wi dth, height : PctType)
If the application contains a frame and sub-windows, this procedure will specify
the initial size in "screen" coordinates ([0,100], [0,100]) of the frame window.
This procedure must be called before the first sub-window is drawn.

PROCEDURE Cet FranmeTransl ation(OQUT tx, ty : PctType)
If the application contains a frame and sub-windows, this procedure will retrieve
the current position of the lower left hand corner of the frame window. Position is
specified in "screen” coordinates [0,100], [0,100].

PROCEDURE Get FranmeSi ze( QUT wi dt h, height : PctType)
Gets the current size of the frame window. If a sub-windowed style application is
being used, this procedure will retrieve the current size in "screen” coordinates
([0,100], [0,100]) of the frame window.

Methods of W ndowObj and Cont r ol W ndowObj relating to sub-windows:

ASK METHOD Set SubW ndow( | N i sSubW ndow : BOOLEAN );
Enables the application frame / sub-window interaction. Instructs the window to
be a sub-window inside a frame window. The frame window does not correspond
to any particular W ndowQbj object, but is manipulated through procedures in
the moduleGPr ocs.
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ASK METHD Setlnitial Sate( I N position : Wndowst at eType );

Sets initid  sate  (minimized, maximized) of the sub-window.

Nor mal W ndowSt at e means the sub-window will appear somewhere within
the frame window at less than maximized size. M ni m zedW ndowSt at e
means the window will appear as an icon. Maxi m zedW ndowSt at e means
the window will appear maximized to the full extent of the frame window.

Implemented for Windows NT and Windows 95 platforms only. Has no effect on
other platforms.

ASK METHOD Set Aut oGeonetry( | N useDefaul t Si zeAndPosi tion
BOOLEAN ) ;
Sets flag enabling the frame window to determine initial size and position of a sub
window. IF TRUE, windowTranslation, Width, and Height fields are ignored.

ASK METHD Set | conNanes( | N sl conNane, |IconName @ STRNG);
Sets the names of icon bitmaps shown when the window is minimized.
Implemented for Windows NT and Windows 95 platforms only. Has no effect on
other platforms.

ASK METHOD BeAct i vat ed;
This method is called when the you activate a sub-window. Override this method
to be notified of when a sub-window is brought to the front.

4.12 Control Windows

SIMGRAPHICS |1 offers the ability to add controls like buttons and value boxes to
windows rather than just dialogs. A control window is a window that contains any
controls normally found inside a dialog box. Control windows are implemented via the
Cont r ol W ndowObj object found in definition module W ndow.  The following
features apply to control windove:
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1. Control windows are sized and positioned exactly like conventional windows u sing
the Set Si ze and Set Tr ansl ati on methods with the parameters given in
“Screen Space” (0,0) to (100,100).

2. Unlike diaog boxes, you can resize a control window. Y ou can also minimize and
maximize a control window.

3. Control windows do not automatically grow to fit their contents like dialog boxes.
A control window will automatically attach and manage scroll bars if there is not
enough visible areato show all of its controls.

4. A control window can be managed as a sub-window inside a frame window.

5. ThelLi st BoxMul t Qbj, Tabl eCbj, TreeCbj and Mul ti Li neBoxQbj
controls can be maximized inside a control window. In this case, the control will
occupy the full width and height of the canvas, and automatically resize with the
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window. This allows you to have “table windows”, “tree windows”, and “text
editor windows'.

Control windows handle their own mouse events. There is no notification of mouse

movement or background clicking in a control window as there is with a standard
window.
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In MODSIM |11, Images are shapes that are seen on the canvas of awindow. The image
provides many capabilities. The basic ones are:

Animation: In MODSIM 111, images are easly animated. When images in the
same window pass over the top of each other they will be automaticaly refreshed
by the runtime library.

Color: Each | mageQbj can have its own color. This color can either be defined
by an enumerated constant of type Col or Type, or be defined in terms of its
RGB intensities.

Scaling The size of an image can be scaled in both x and y dicgons.
Rotation: An image can be rotated a certain number of radians

ShapShot: For optimal animation performance, the library can optionally construct
a snapshot for an image. This can be used to draw a complicated image with no
performance penalty.

Hierarchically described: An image can have subcomponents that are scaled,
rotated and positioned with the whole image, but that can be manipulated
indivicually.

5.1 Image Tree Used in Graphics Applications

In MODSIM 11l an image can be organized into a hierarchy using | mageQbj objects.
An | mageQbj inherits the ability to contain graphical objects from G aphi cVQbj .
Since objects contained in an | mageQbj can aso contain | mageQbj objects, a
hierarchy of images (or an image tree) can be constructed to represent the system that isto
be graphically modeled. The images contained in an image are referred to as its children.
The collection of the children, the childrens children, etc., are referred to as an image's
descendants. The container of an image is called its parent. The collection of an image's
parent, its parent's parent, etc., is called its ancestors

The ability to organize an image hierarchically is a powerful feature and can be used in a
variety of ways. First of dl, it can be used to break an object down into its
subcomponents.  Suppose you wanted to depict an image of a shopping cart. This cart
could be broken down into a“body”, a“front wheel”, and a *“back wheel.” Y ou could use
a hatched polygon for the body and circles for the wheels. The image tree for the cart
would look something like this:

Cart

body front wkleel back vlheel

Figure 5-1. Image Tree for a Grocery Cart
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Another way of using an image tree is for smple grouping. Suppose you had created a
number of these carts. Y ou could group them together into a common image called carts.
Since any operation performed on an image is automatically performed on its children, this
grouping would prove useful to you if you wanted to do something to all carts at once—
like erase, move or scale them. Grouping can aso be used as an organizationa
convenience. Theimage tree that groups the carts |ooks like this:

Carts
Cal"t 1 Car|t 2 Carl 3 s Carin
|
b0|dy front viheel back|wheel

Figure 5-2. Grouping of Grocery Carts

The image tree is aso used to describe the entire model. Suppose we were modeling a
grocery store. Within the model we wanted to show shopping carts, checkout counters,
and grocery aides. The carts, counters and aides would simply be children of their
grocery store image

Grocery Store

Carts Checkout Courters Aisles

Cart 1 Cart 2 .o Cartn Counter 1 Counter 2 L Counter n Aisle 1 Alsle 2 ... Alslen

Figure 5-3. Image Tree for a Grocery Store

An image tree can be built within SMDRAW using SSIMDRAW's grouping facility, or can
be constructed dynamicaly at runtime. The Add and Renove methods inherited from
G aphi cVObj are used to build and manipulate the tree structure. For example,
suppose you wanted to graphicaly model the solar system. Y ou could do this by creating
an | mageQbj instance for the entire solar system, and then add ten | nageCbj instances
to it that represented the planets and sun:

VAR
sol ar System : | mageQbj ;
sun, nercury, venus, earth, mars : | mageQj;

{ Get or create planet and sun inages }

NEW sol ar System ;
ASK sol ar System TO AddG aphi c(sun);
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ASK sol ar System TO AddG aphi c(nercury);
ASK sol ar System TO AddG aphi c(venus);
ASK sol ar System TO AddG aphi c(earth);
ASK sol ar System TO AddG aphi c(mars);

When an operation is performed upon an image, the operation is automatically performed
upon its children in the tree. In the example above, if you were to draw the solar system
image, the planets would be drawn also. Erasing the solar system would cause al the
planets to be erased. If you scaled down the solar system in size, the planets would
automatically appear smaller, as well as having the physical distances between them shrink.

Position and sizing attributes of an image (such as scaling, rotation, and trandation) are
always set with respect to the image's parent in the image tree, not the window in which it
lies. If an image rotation was set to 45 degrees, this means that the image would appear
rotated 45 degrees from its parent in the tree. If the image's parent had also been rotated
45 degrees, then total rotation of the image seen in the window would be 90 degrees. In
the above solar system example, suppose we wanted to move one of the planets. We
would then specify a new position for the planet relative to the center of the solar system.
Then, if we moved the solar system around the window, the planets would automatically
move with it since their positioning relative to the solar system center hast changed.

5.2 Image Priority

Any image will appear on top of other images that come before it in its parent's list of
children. It therefore appears beneath other images that come after it in the list. In the
above block of code the Earth comes after Mercury and Venus in the solar system's list of
children. Therefore, a times when the planets overlap, the earth would appear on top of
Venus and Mercury. But since Earth comes BEFORE Mars in the list, Mars would
appear on top of Earth during an overlap.
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Title:
Creator:
CreationDate:

Figure 5-4. Image Priority

5.3 Creating and Using Images

Images can be created in one of two ways. One way is to construct them at runtime by
creating instances and setting their display-specific attributes (such as points, color and
style). This can be time consuming because there are many attributes that define what an
image will ook like. Also, the programmer cannot see what the images will look like on
the screen until the program is compiled and run. For this reason the MODSIM |l
graphics package comes with SIMDRAW, an interactive, user friendly, graphics editor.
Refer to chapter 2.

SIMDRAW can be used to construct simple primitives, or entire image trees. Within
SIMDRAW you name the images and primitives you have constructed and would like to
use in your program. SIMDRAW then creates a library of these objects and savesit to a
file. As described in Chapter 4, a Gr aphi cLi bQObj is used to obtain instances of the
objects created in SIMDRAW:

{ ... Assune file "Sol ar Sys. sg2" was created by
SI MDRAW and contains the objects naned
"MERCURY", "VENUS', "EARTH' etc. ... }

VAR library : G aphicLi bQbj;
VAR nercury, venus, earth, mars : | mgeQbj;

NEW | i brary);
NEW mer cury) ;

68



Chapter 5: Images

NEW venus) ;

NEW eart h) ;

NEW mar s) ;

ASK library TO ReadFronFil e("Sol ar Sys. sg2");

ASK nercury TO LoadFronii brary(library, " MERCURY");
ASK venus TO LoadFronLi brary(library, "VENUS");
ASK earth TO LoadFronLi brary(library, "EARTH');
ASK mars TO LoadFronii brary(library, "MARS");

The grouping facility of SIMDRAW is used to create images. When a set of images is
grouped within SIMDRAW, an image is created for that set. Components of a group are
optionaly given STRI NG reference names and | NTEGER |d tags. They are set in
SIMDRAW using the Edit/Properties menu option. These are used by the application
program to get handles to children of the image or grouping that SIMDRAW has created.
The Graphi cVQbj ask method Chi | d returns the child of the image that has this
unique name and | NTEGER | D. Suppose a solar system was created within . If the
planet groupings seen in the editor were given the reference names Mercury, Venus,
Earth, and Mars, the following block of code could be used to get handles to the planets
of the solar system:

VAR library : G aphicLi bQbj;
VAR nercury, venus, earth, mars : | mgeQbj;
VAR sol ar System : | nageQj ;

NEW | i brary);

NEW sol ar System ;

ASK library TO ReadFronFil e("Sol ar Sys. sg2");

ASK sol ar System TO LoadFronili brary(library,
"SOLAR SYSTEM') ;

mercury := ASK sol ar System Chi | d(" MERCURY", O0);

venus .= ASK sol ar System Chi | d(" VENUS", 0);
earth .= ASK sol ar System Chi | d(" EARTH', 0);
mar s .= ASK sol ar System Chi | d(" MARS", 0);

Before any image can be drawn or updated, its image tree must be added to the window in
which it is going to appear. The following code illustrates how to bring up a window and
add an image to it:

VAR wi ndow : W ndow(bj ;
VAR i mage : | nmageQj;

NEV\( w ndow) ;
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{ create the w ndow }
ASK wi ndow TO Draw();
{ bring it up on the screen }
ASK wi ndow TO AddG aphi c(i nage) ;
{ add an image to it }

The following example gets asolar systeni’ from alibrary, and draws it on the screen:
MAI N MODULE Exanpl e2;

FROM W ndow | MPORT W ndow(hj ;
FROM GTypes | MPORT Wit For Event;
FROM GProcs | MPORT Handl eEvent s;
FROM Graphi c | MPORT Graphi cLi bQbj ;
FROM | mage | MPORT | mageQbj ;

VAR par ent Wndow : W ndowQbj ;
VAR sol ar System : | nageQbj ;
VAR library : G aphicLibObj;

BEG N
NEW par ent W ndow) ;
{ create a w ndow }
ASK parent Wndow TO Draw) ;
{ bring it up on the screen }

NEW | i brary);
{ create a library }
ASK | i brary TO ReadFronFil e(" Exanpl e2. sg2");
{ read the editor file }
NEW sol ar Syst em ;
ASK sol ar System TO LoadFronili brary(library,
"SOLAR SYSTEM');
{ get a "SOLAR SYSTEM' fromlibrary }

ASK par ent Wndow TO AddG aphi c(sol ar Systen);
{ add the solar systemto the w ndow }

ASK sol ar System TO Draw() ;

{ draw the entire solar system}
LOOP
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{ wait forever }
Handl eEvent s( Wi t For Event) ;
END LOOP;
END MODULE.

5.4 Coordinate Systems

When animating graphics, you must have a knowledge of the coordinate system in which
the graphical objects live in order to specify their new positions. In MODSIM |11, a
coordinate system can be attached to any image, and the CHILDREN of the image live
within this system. This means that al real world coordinates of an image's children must
be specified in this coordinate system. Therefore, the position of any image in the image
tree is dways specified as the coordinates of its center point in PARENT coordinate
system units. The center of any image is aways point (0.0, 0.0). Coordinate
systems are specified for an image using the Set Wor | d method. If no world is set for an
image, it will use its parent's world coordinate system. If none of the ancestors of an
image contain a coordinate system, a default system isused. In thissystem (Wor | dXl o,

Worl dYl o) is the lower left-hand corner of the world, and (Worl dXhi,

Wor | dYhi ) is the upper right-hand corner. (These constants are found in the library
moduleGTypes.)

For example, suppose we wanted the positions of the planets within the solar system to be
gpecified in terms of light minutes. We also want the solar system to include Mars as the
furthest planet out, with the Sun as the solar system’s center. The world boundaries
would then be the distance of Mars from the Sun. This is illustrated by the following
block of code:

ASK sol ar System TO Set Wrl d(-12. 662, -12.662,
12. 662, 12.662);

ASK sun TO Set Transl ation(0.0, 0.0);
{ sun is center of solar system}

ASK nercury TO Set Transl ati on(3.217, 0.0);
{ merc. dist. fromsun }

ASK venus TO Set Transl ation(6.011, 0.0);
{ venus dist. fromsun }

ASK earth TO Set Transl ati on(8.310, 0.0);
{ earth dist. fromsun }

ASK mars TO Set Transl ation(12. 662, 0.0);
{ mars dist. fromsun }

{ ... assune no world is set for solar system
parent --> use default world }
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ASK sol ar System TO
Set Translation(WrldXlo / 2.0, WrldYlo / 2.0);

By default, the physical size of an image's world coordinate space is the largest centered
square of the window in which the image lies. An important note is that when a
transformation (scale, rotation, or trandation) is applied to an image, its coordinate
system's physical size and position with respect to the window is the ONLY thing that
actualy changes. This means that none of the rea world points of an image actualy
change when it is scaled or rotated, but it physicaly changes size and position because its
entire coordinate system has physically changed in size and position If the solar system
image in the above example were to be scaled by (0.5, 0.5), the distance of the earth from
the sun would remain at 8.31, but the solar system's world coordinate space would now
only accupy one quarter the size of the window.

Title:
Creator:
CreationDate:

Figure 5-5. Solar System Coordinate System

5.5 Deriving from Images

You may derive new objects from | nageCbj , however you should not use multiple
inheritance to drive from the two graphical objects such as | mageQbj and
Pol ygon(Obj or ButtonObj and | mageQbj . The most common case for deriving
from | mageQbj isto add additional fields and methods or to override the BeSel ect ed
method to obtain notification when the user has clicked on it.
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5.6 Detecting Image Selection

Often it is useful to enable a user to make a selection between a number of images. This
is done using the Accept | nput method and Last Pi cked field. Every graphical
object has a Last Pi cked field. If Last Pi cked <> NI LOBJ, it holds the highest
descendant which is Sel ect abl e, which has anon-0 | d or non-null , and which was
last clicked upon, or had a descendant last clicked upon. The method waits until such a
descendant is clicked upon, and then returns Last Pi cked. As an example, assume
Panel | mage contains two objects with " Truck" and " Car " ; assume further that
"Car" containstwo images, " Body" and " Wheel ". Then the following code waits for
amouse click on a descendant of Panel | mage and determines exactly what was clicked
upon:

sel ectedltem : = ASK Panel | mage TO Accept | nput();
CASE ASK sel ect edl t em Ref er enceName
VHEN " Tr uck"

VHEN " Car "
selectedltenk : = ASK sel ect edltem Last Pi cked,;
CASE ASK sel ectedltenk Ref erenceNane
VWHEN " Body":

WHEN " Wheel ":
OTHERW SE
END CASE;

If you need to detect image selection while a smulation is running you must override its
BeSel ect ed method and insert the code you want to execute when the image is
selected. Within BeSel ect ed you can use the methods C i ckButton() and
Cl i ckl sSecond() to find out the button used to select, and whether or not thisis a
Doubl e d i ck:

OBJECT Truck
ASK METHOD BeSel ect ed
BEGQ N

END METHOD
END OBJECT.

The BeSel ect ed method will be called automatically when the user clicks on the
graphical object.
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5.7 Getting Image Bounding Boxes

To ad in properly positioning and aligning images, the new | mageQbj method can be
used to obtain the bounding box in raw Normalized Display Coordinates (NDC). This is
the same coordinate system used for the coordinates in the W ndowCbj , MouseMove
and Moused i ck callback methods. To convert these coordinates to a coordinate
system defined by another image, use the GPr ocs module procedure "Tr ansf or nt',
specfyingNl LOBJ for the "from" image:

ASK i mage TO Get Boundi ngBox(xl o, ylo, xhi, yhi);
Transforn( NI LOBJ, image.Parent, xlo,ylo, txlo, tylo);
Transfornm( NI LOBJ, image.Parent, xli, yhi, txhi, tyhi);

5.8 Bitmapped Graphics

SIMGRAPHICS provides integrated vector and raster capabilities. Raster format files can
be displayed as backgrounds, or icons, and combined with vector icons. The raster format

supported is that of the one most commonly used on the target platform. On X Windows
based workstations, the xwd format is used; on machines running Microsoft Wi ndows, the
.BMP format is used.

A SnapShot Cbj isused to display bitmaps. The bitmap to display is loaded from the
filenamedinthe Fi | e fidd of a SnapShot Obj ; more accurately, the bitmap is loaded
from the file whose name is formed by concatenating Fi | e with a system dependent
extension.

A SnapShot Cbj aso supports (optional) bitmap masks, which are used for showing
bitmaps that allow parts of the background to shine through. A mask bitmap is the same
shape as the real bitmap, but contains only two colors. pixels colored with the minimum
color index denote pixels where the background should show through, and all other pixels
have the maximum color index. After loading a bitmap from Fi | e, the SnapShot Qbj

looks for a file named Fi | e+"nt’; if it finds one, its assumes that it contains a mask
bitmap for the bitmap in Fi | e. The bitmap is not actually read in until it is asked to
Dr aw.

The mask bitmap is used to define which areas of the bitmap should be displayed. If there
is not a mask bitmap, the entire rectangle of the bitmap is used. Masks can be used to
produce irregular shaped renderings of bitmaps, including holes.

A SnapShot Cbj can be defined as "Scalable”. If it is scalable, it can grow and shrink
likeany | mageQbj . Non-scaable bitmaps aways appear at the same size and shape. A
SnapShot Gbj never changes its appearance when asked to Rot at e. SnapShot bj
behaves like other primitives such as polygons, polylines, circles, etc., except that it ca nnot
be rotated and it scales more dowly than the vector primitives. SnapShot Cbj 's may be
added to image hierarchies along with v&or primitives.

To create a bitmap that can be used by a SnapShot Qbj , consult the platform-specific
release notes for the supported formats. Any scanning or painting package that can
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generate an appropriate format may be used to create a bitmap file. Another possibility is
to draw an object using SSIMDRAW. SIMDRAW can create an appropriate bitmap file
from any picture you can draw by sdlecting File/Export Raster menu option. A find
possibility is to write a MODSIM program that creates an | mageQbj ; then the
Wit eSnapShot () method can be used to generate an appropriate bitmap file.

The following is an example of reading in a scalable bitmap called "coast" and displaying
it. The bitmap is scaled to 1/2 the size of the window:

FROM GTypes | MPORT Poi nt ArrayType;
FROM GSnap | MPORT SnapShot bj ;

PROCEDURE ReadBi t map(! N wi ndow : W ndowQbj ) ;

VAR
bi tmap : SnapShot Obj
poi nts : Point ArrayType;

BEG N

NEW bi t map) ;

ASK wi ndow TO AddG aphi c(bi t map);
ASK bitmap TO SetFile("coast")"'
NEW poi nts, 0..1);

points[0] .x := 0.0;

points[0] .y := 0.0;

points[1] .x := 16384.0; (* 1/2 the w ndow size in
ndc' s*)

points[1l] .y := 16384.0;

ASK bitmap TO Set Poi nt s( poi nts);
DI SPOSE( poi nts) ;

ASK bitmap TO Draw,

END PROCEDURE;

5.8.1 Zooming into Bitmaps

Y ou must be careful when scaling bitmaps, since they can easily consume large amounts of
memory. This problem becomes apparent if you zoom into a section of a bitmap. The
scaling operation could produce an enormous bitmap which would take a long time to
render or would crash the program because of alack of memory.

You may use the Set Por t i on method of the SnapShot Obj to limit the area of the
bitmap that is drawn. Thisis useful when zooming to prevent the entire bitmap from b eing
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scaled.

5.8.2 Bitmap Alignment (Centering)

Normally, the position of a SnapShot Cbj object is specified with respect to its center
point at the lower left hand corner. The center point can be changed through the
Set Al i gnnment method. For example, to center a non-scalable bitmap in the window
(assuming you are using the'default” coordinate system), use the following code:

ASI.< énabShot TO Set Al i gnnent ( SnapHori zGent ered, SnapVertM ddl e);
ASK snapShot TO Set Transl ati on(Ver | dxhi /2.0, Vérl dYhi/2.0);

5.8.3 Converting Images into PostScript

Any | mageQbj object can be converted to EPS PostScript using either SIMDRAW, or
program code. | mageQbj objects can be converted to PostScript using SIMDRAW. To
do this, first save the object you wish to convert to a SIMGRAPHICS Il library file using
the SaveToLi brary and Wit eToFi | e methods described in Chapter 3. Then load
the image into the SIMDRAW Image Editor and use the File/Export menu option. The
following options are available for converon:

Use built-in PostScript fonts instead of SIMGRAPHICS 11 fonts.

Specify the number of copiesto print.

Show or not show the background.

Set background color toRGB (values between 0.0 and 100.0).

Draw awindow border and generate atitle

Specify width and height of window in inches.

Position image window on paper in inches from the lower left of the page.

© N o g s~ wDdhPRF

Convert bitmaps using color or greyscale pixel values.

A specific image or the entire contents of a window can be converted into PostScript
using program code through the EPSQbj object found the module GEPS. Use the
Set Fi | e method to set the name of the EPS file you wish to write to. Use other *‘set’
methods to set up conversion options. Pass either a W ndowObj or | mageObj object
to the Convert method to create the EPS postscript file. The following code could be
used to perform conversion:

VAR

eps : EPSQbj;
w ndow : W ndowQbj ;
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NEW eps) ;
ASK eps TO SetFile(“tenpfile.eps”);
ASK eps TO Convert (w ndow) ;

The EPSObj object provides the followingASK methods:

ASK METHOD Set Fil e(I N pat hNanme : STRI NG ;
Sets the name of the file which will be opened. If no file name is s,
Qut put Li ne() will do nothing.

ASK METHOD Convert (I N graphic : G aphi cVQbj)
Converts graphic into postscript. At this point the file is opened for writing (if
File<>"").

ASK METHOD Qut putLine(IN pstring : STRI NG
This method is caled for each postscript line that is generated. The default
behavior of this method is to write the line out to the file.

ASK METHOD Set Copi es(1 N PageCount : | NTEGER)
Sets number of copiesto print.

ASK METHOD Set Si ze(I N size : REAL)
Sets size of output copy in inches. It is always square. Equivalent to Set Si zes
(size, size).

ASK METHOD Set Si zes(I N wi dth, height : REAL)
Sets output area of page in inches. This is a new routine to support non-sguare
window output and enable full page use.

ASK METHOD SetOrientation(IN orient : PSOrientationType)
Sets orientation of image on page. This is a new routine to support non-square
window output and enables full page use. Landscape orientation will cause the X-
axis of the image to be aligned along the long dimension of the paper (the same
direction specified by theSet Si zes height argument). Defaultidortrait .

ASK METHOD Set Si zeToFit(IN flag : BOOLEAN)
Allows image to be scaed to fit drawing area. Supports non-square window
output and enables full page use. If set TRUE, the | mageCbj or W ndowQbj
graphics will be scaled (by the same amount in both x and y) to fit in the specified
output area. SeeSet Si zes.

ASK METHOD SetOffset(IN x, y : REAL)
Sets offset from lower left corner of page in inches.

Note: Width refers to the default x direction (narrow dimension of paper)
REGARDLESS of the orientation of the imageSee Set Ori ent ati on.
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ASK METHOD Set Background(INr, g, b : REAL)
Sets background color for the image that is printed. Notice that printed pages are
usualy white, while SG2 application windows rarely are. If the application's text
was white, for instance, it would be invisible on a white page. Use this method to
change the background to a contrasting color (such as black).

ASK METHOD Set ShowW ndow( | N show : BOOLEAN)
If show = TRUE displays a window around the printed image.

ASK METHOD Set W ndowName(l N nane : STRI NG
Displays name at top of image ifSet ShowW ndow = TRUE.

ASK METHOD Set PSFont (I N UseBui | t1 nFont : BOOLEAN)
If Set Font = TRUE substitutes PostScript fonts for stroked SG2 fonts.
PostScript fonts are always substituted for SystenText fonts.

ASK METHOD Set PSTarget (I N target : PSTarget Type)
Specifies how SnapShot Obj s are encoded into PostScript.  Generates
SnapShot Cbj Postscript for Level 1 black and white (PSTGr ey), color/Level
2 (PSTCaol or), or portable format for both (PSTBot h). Default is PSTBot h.
Note that the portable format will result in a larger file than the others; the
black/white/grey format is the smallest.



Chapter 6: Dynamic Objects

MODSIM Il provides for a connection between graphical objects and simulation.
Objects that form this connection are called dynamic objects. All dynamic objects inherit
the properties of | mageCbj (which inherits properties of Graphi cVQbj ). Some of
the most useful inherited methods are summarized below:

ASK METHOD Draw()
Draws a graphical object.

ASK METHQOD Er ase()
Erases a graphical object.

ASK METHOD Di splayAt (IN x,y REAL)

Displays a graphical object at (x,y).
ASK METHOD LoadFronLi brary(IN library : G aphicLi bObj; IN
name : STRI NG

L oads the description of a graphical object from alibrary.

ASK METHOD BeSel ect ed()
Automatically invoked when object is clicked on. Can be overridden to receive
asynchronous selection.

ASK METHOD AddGr aphi c(I N graphic : G aphi cVQj)
Adds an object to the end of the set of graphical objects.

ASK METHOD RenoveThi sG aphi c(I N graphic : G aphi cVQbj)
Removes a specific object from the set of graphical objects.

ASK METHOD Descendant (IN ref Nane : STRING INid :

| NTEGER)
Returns the object in the set with reference name r ef Nanme and 1.D. i d.
Recursively searches through sets of objectsin set.

Note: These are only some of the methods inherited by dynamic objects. Other methods
are outlined in chapter 15.

6.1 DynamicObj
There are severa objects which provide access to the built-in smulation features of
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MODSIM I1l. These objects are called dynamic objects and are derived from a common
object called aDynam cQbj .
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The three methods of al dynamic objects are St art Mot i on, St opMoti on and
Dynam cUpdate. A StartMtion cal will cause the object to be periodically
updated by the simulation timing routine. The St opMoti on method will stop the
object from being updated. The Dynam cUpdat e method is caled by the timing
mechanism to update the state of the object. It takes as arguments the current simulation
time, and the elapsed simulation time since the last call. You can override this method to
perform some appropriate action.

6.2 DynimageODbj

A Dynl mageQbj object combines the functionality of an | mageCbj with that of a
Dynam cQObj . It may be moved, scaled and rotated with respect to simulation time. It
inherits the properties of three other objects. Movi ngQbj, Rotati ngCbj, and
Scal i ngQbj . The functions of these objects (and hence a Dynl mageQbj ) are as
follows:

Movi ngQoj

ASK METHOD Set Course(I N course : REAL);
Sets direction which the object will travel. The course is specified in radians
measured clockwise from the positive x-axis of the world coordinate system.

ASK METHOD Set Speed(I N speed : REAL);
Sets the speed of the object in world coordinate units per time unit.

TELL METHOD MoveTo( I N XDestination, YDestination : REAL);
Moves the object to a specific point. The method finishes when the object arrives
at the destination. The object's speed should be set before invoking MoveTo.

TELL METHOD Fol l owPat h(I N path : Point ArrayType);
Moves the object along a path defined by the array of points. This method
finishes when the object has arrived at the last point in the array. Use
| nt er rupt to stop it from continuing.

Rot at i ngQbj

ASK METHOD Set Rot ati onSpeed(I N rotati onSpeed : REAL);
Sets the speed of rotation in radians per second. Negative values cause clockwise
rotation.

TELL METHOD Rot ateTo(IN theta : REAL);

Waits for an object to rotate to t het a radians using Rot at i onSpeed. The
rotation speed should be set before invoking this method.
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Scal i ngQbj

ASK METHOD Set Scal eSpeed(|I N scal eSpeed : REAL);
Sets the amount that is added to an objects scaling factor every time unit. For
example, with a scale speed of 1.0, an object will become twice as large after 1
time unit, 3 times as large after 2 time units, etc.

TELL METHOD Scal eTo(I N xScal e, yScale : REAL);
Waits for an object to scaleto’ xScal e, yScal e' usingscal eSpeed. The
scale speed should be set before invoking this method.

Note: Dynam cObj, MovingObj, RotatingObj, and Scal i ngObj are not
graphical objects and cannot be displayed. Use a "Dynl mageQbj " object which
inherits all functionality of these objects.

Animating a Dynl mageQbj can be done in one of two ways. One way is to set the
course and speed of the object and ask it to St art Mot i on. This will cause it to move
with respect to these attribute settings indefinitely. Another way isto TELL or WAI T
FOR the object to MoveTo, Scal eTo or Rot at eTo a destination. These methods
elapse simulated time and finish when the object has arrived at its destination.

6.3 DynClockVODbj

Objects derived from DynCl ockVObj (DynAC ockCbj and DynDCl ockQhj ) are
used to display smulated time. As a default, elapsed simulation time is displayed as
hours on the clock. The method Set Ti meScal e can be used to specify the number of
clock hours per unit of simulated time.

A dynamic clock must be asked to St art Mot i on() before it will show simulation
time. The following code sets up a dynamic clock that was named Anal og Cl ock in
the editor:

VAR
dyncl ock : DynAd ockQbj ;
w ndow : W ndowQbj ;
[ibrary : G aphicLi bQbj;
NEW dyncl ock) ;
ASK dyncl ock TO LoadFronLi brary(library, "Anal og O ock");
ASK wi ndow TO AddG aphi c(dyncl ock) ;
ASK dyncl ock TO Start Mtion;

Start Si nul ati on;
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6.4 Time Scaling

When using animated graphics within a ssmulation, simulation time elapsed in a WAI T
statement must also elapse real time. The global variable Ti mescal e found in module
Si mvbd specifies the number of real seconds that will pass for each unit of ssimulation

time. ltsdefault valueis 1.0.

Note: When the first graphical object is created, this variable is initialized to 1.0. Be

sureto set Ti mescal e after creating the first graphical object.

6.5 Example of a Small Graphical Simulation

The following example creates a clock to display simulation time, and moves a truck

image to the center of the window using the MoveTo method:

MAI N MODULE Exanpl e6;

FROM Ani mat e | MPORT Dynl nageCbj, DynAd ockQbj ;

FROM W ndow | MPORT W ndow(hj ;
FROM Graphi c | MPORT G aphi cLi bQbj ;

FROM Si mvbd | MPORT StartSinmul ati on; Ti nescal e;

VAR
truck : DynlmageQbj;
clock : DynAC ockQbj;
w ndow : W ndowQbj ;
lib . Graphi cLi bQoj ;

BEG N
{ create objects }
NEW Wi ndow) ;
NEW | i b) ;
NEWt r uck) ;
NEW cl ock) ;

{ load in defs. of objects }

ASK lib TO ReadFronti | e( " Exanpl e6. sg2");
ASK truck TO LoadFronLi brary(lib, "Truck");
ASK cl ock TO LoadFronii brary(lib, "d ock");

{ add objects to the wi ndow }
ASK wi ndow TO AddG aphi c(truck);
ASK wi ndow TO AddG aphi c(cl ock);
ASK wi ndow TO Dr aw,
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{ start the clock's notion }
ASK clock TO StartMti on;

{ set speed of truck }
ASK truck TO Set Speed(1000. 0);

{ move truck to w ndow center }
TELL truck TO MoveTo(16384.0, 16384.0);
{ two seconds for every tine unit }
Timescale := 2.0;

{ start animation }
Start Si nul ati on;

END MODULE.

6.6 Deriving Objects from DynlmageObj

There is a general problem of allowing the methods of an | mageQbj to be overridden
when the Image has been created by SSIMDRAW. You may need to create your own
object derived from some graphical object, but you need your new object to have al of
the information set in SIMDRAW. This is accomplished using the Associ at e()
method. The Associ at e() method copies all of the data set by SIMDRAW into the
user defined object. It will also automatically put your object into the image tree at the
timealLoadFr onli br ary isperformed.

TYPE
Turret Gbj = OBJECT(Dynl mageQbj )
TELL METHOD Poi nt To(I N angl e : DegreeType);
END OBJECT,

TankObj = OBJECT(Dynl nageQnj)
TELL METHOD Fire;
END OBJECT;

{ Assunme the turret nade in SI MDRAW has reference nane
"Turret" and id 0, Also assune it is a subgouping
attached to a "TANK" }

VAR

turret : TurretObj;
tank : TankQbj ;
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NEW t ank) ;
NEWturret);
ASK tank TO Associate(turret, "Turret", 0);

ASK tank TO LoadFronii brary(library, "TANK");

{ My "TurretObj' object will now be autonatically put
into the image tree, and have all the graphical
attributes set up in the editor. }

This is the mechanism used to substitute user defined images for images created by
SIMDRAW. All of the attributes and child images of the old image are copied to the

new image, and then the old image is disposed of.
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In SIMGRAPHICS I, graph objects are used to graphically display a dynamicaly

changing value or set of values. The generic G aphVQObj object is used to refer to a

graph object. There are a number of objects derived from G- aphVCObj and a variety of

ways that data can be displayed. A set of data can be displayed using a piechart or a 2-D

chart. Single values can be displayed using a dia, level meter or digital display, and time

can be shown with a clock. AG aphVQbj has the following properties:
Construction—A graph is built using SSIMDRAW.

Automatic rescaling—2-D graphs, dias and level meters are rescaled
automatically if one of the valuesin its data sets exceeds its range.

Easy updating—If a new vaue is set in a graph, the Dr aw method will do
whatever is necessary to redisplay this value. Because al graphs are derived from
| mmgeQbj , any operation that can be performed on an image can aso be
performed on a graph.

7.1 Objects Derived from GraphVObj

These are the presentation graphics objects:
G aphV(Obj — Generic object meaning any graph type.
Chart Obj — A chart containing a data plot, legends, anditling.
Cl ockVQhj — A generic object describing a clock.
Anal ogCl ockQbj — A graphical display of an analog clock.
Di gi tal d ockObj — A graphical display of adigital clock.
Pi echart Qbj — A piechart containing slices, legends, and titling.

Met er VObj — A generic object for any graphical display of a single value of type
REAL.

Di al Obj — A graphical display of an analog dial.

Di gi tal Di spl ayCbj — A simpledisplay of asingle value.
Level Met er Gbj — A graphical display of alevel meter.
Text Di spl ayCbj — A graphical display of atext string.

The class inheritance tree for MODSIM |11 presentation graphideoks like this:
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N
ChartObj ‘/Clock\V‘Obj MeteMeChartObj
DigitalClockObj AnalogClockObj Dialotmﬁisplayom

DynDClockObj DynAClockObj

Figure 7-1. Inheritance Tree for Presentation Graphics

7.2 Creating and Using Graphs

The above types of graphs are created using SIMDRAW. Since a GraphVQoj is
inherited from | mageQbj , all operations that can be performed upon an image can also
be performed on a graph. Therefore, loading a graph from a library is done in the same
manner as any image. For example, if you wanted to get a dial that was given the name
"Fuel CGauge" in SIMDRAW, the following code would be used:

VAR library : G aphicLi bObj;
VAR fuel Gauge : Dial Ovj;

NEW | i brary);

ASK | i brary TO ReadFronFil e("graphs.sg2");

NEW f uel Gauge) ;

ASK fuel Gauge TO LoadFronii brary(library,
"Fuel Gauge");

If not set within SIMDRAW, the size of a graph can be set using the Set Vi ewbox ask
method. Its arguments are width and height specified in parent coordinate space units.
To set the size of adial to 10000.0 units wide by 10000.0 units tall:

ASK dial TO Set Vi ewbox(10000. 0, 10000. 0);

The position of the graph is set within SSIMDRAW, but can be set at runtime in the same
manner that images are positioned, using th&et Tr ansl at i on method

ASK fuel Gauge TO Set Transl ati on(x,y);
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Set Tr ansl at i on setsthe upper left corner for all graph types.

7.3 Description of Various Graph Objects

7.3.1 ChartObj

A chart is used to present a 2-D plot containing a number of data sets. It has a title for
itself, and for each of the axes of its 2-D plot. It aso (optionally) contains legends for
each of the data sets within its 2-D plot. Within SSIMDRAW you can specify whether the
2-D plot is atrace plot or asimple plot. Y ou also specify how each of the data sets is to
be represented.

Title:
Creator:
CreationDate:

Figure 7-2. 2-D Plot

The Pl ot method is used to plot a point within one of the data sets in the chart. The
number of the data set to plot and the x and y coordinates are given to the method. If the
Y value plotted extends beyond the Y -axis boundaries, that axis is automatically rescaled.
The plot's X-axisisrescaed only if that plot is a trace plot. For example, to seey = 50.0
plotted at x = 20.0 within data set '1' the following code is used:

ASK chart TO Plot(1, 20.0, 50.0);

A chart can also be plotted with the Set Coor di nat e method. Using this method, the
change to the graph is not made visually apparent until it is asked to Dr aw. Therefore
multiple points can be plotted without seeing the effect until Br awis done.

A chart can optionally contain legends for each of the datasets. The name used in the
legend is the name given to the data set within SIMDRAW.

The data sets contained in the 2-D plot can be represented as follows:
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Histogram—Used to plot a fixed number of values. A plotted value or data cell is
shown using a rectangle. Each rectangle spans across adjacent X-axis tick marks.
Therefore, the width of each data cell is exactly th&-axis tick mark nterval.

Bar chart—This data set also contains a fixed number of cells. Each bar isarectangle
centered directly over an X-axis tick mark. When a coordinate is plotted, the bar
nearest to the given x coordinate is modified to reflect the magnitude of the given 'y
coordinate.

Discrete surface—A surface chart data set contains a fixed number of cells. A series
of polygons or lines is used to show the entire data set as a surface. Each point is
plotted directly over each x-axis tick mark.

Continuous Surface—A smple plot has a variable number of cells. Data is dways
added to this data set; in other words data cells are never replotted as in the above
representations. This representation can be useful in post-processing a large amount of
data when every piece of the data must be seen somewhere in the plot. Data sets
shown in atrace plot are always represented in this fashion.

Plot st acki ng is useful when multiple sets with approximately the same values are
plotted, where they would tend to obscure each other, or when it's desirable to present
each data set value in relation to the sum of al data set values for a given cell in the
manner of apie chart. Fixed width data sets with the same representation can be displayed
in stacked form, where the values plotted for each data set are added to the sum of the
previoudy plotted values. The data sets are plotted from the bottom up, in order of
increasing data set number.

For example, suppose we have two data sets plotted using a bar chart representation,
whose first cell values are 1 and 3, respectively. If st acki ng is off, the second data set
bar would cover the first data set bar completely. With st acki ng on, the first data set
value is represented as a bar extending from 0 to 1 and the second data set value is plotted
as a bar extending above the first from 1 to 4.

Data sets of the histogram and bar chart variety can be displayed side by side. In this case,
individual bars and rectangles are made thin enough to alow room for bars and rectangles
from the other datasets. Therefore, all data sets of the same representation can be seen
within a single cell. Laying data sets side by side can be useful because no data sets are
obscured.

A vaue plotted in a data set can be retrieved usng the Chart Cbj method
Y(dat aset num x) . Given adataset number and an x coordinate, they value plotted
at that coordinate is returned. If the representation of the data set is of the simple plot
variety, linear interpolation is used to get the exact y value shown at the given x vaue.
Suppose a user wanted to know what was plotted at x=20.0 in data set 2:
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VAR yval : REAL;

yval := ASK chart Y(2, 20.0);

Another property that charts have is the ability to label key parts of their 2-D plot. Labels
will automatically move with the rest of the plotted data when the graph is rescaled.
Labdling is done using the Pl ot Label method. This takes an x,y coordinate and an
object asthe label. For example, suppose you want to label the point (20.0, 30.0) with the
string " <-- Peak Val ue". You aso want this label to be rotated 45 degrees and the
" <" character in the label to rest over the (20.0, 30.0) point. The following code would
accomplish this:

VAR | abel : Text Qbj;
VAR chart : Chart Qbj;

NEW | abel ) ;

ASK | abel TO Set Text ("<—Peak Val ue");

ASK | abel TO Set Al'ignment (HorizLeft, VertMddle);
ASK | abel TO SetRotation(pi / 4.0);

ASK chart TO Pl ot Label (| abel, 20.0, 30.0);

Occasionaly, it may be necessary to change some of the attributes of a Chart OQbj (e.g.
Intervals, X-axis minimum, Y-axis minimum) to fit the set of data that will be plotted.
There are several methods of Char t Cbj that can do this:

ASK METHOD Set Ranges(I N xm n, xmax, ymn, ymax @ REAL);

Seats the maximum and minimum vaues shown on the ends of the axes of a
Chart Qbj .

ASK METHOD Setlnterval s(I N xinterval, yinterval : REAL);
Sets the X-axis and Y-axis tick mark intervals. Also sets the X-axis bar width
interval.

ASK METHOD Set Num nt erval s(I N xnum nt erval,
ynum nterval : REAL);
Sets the X-axis andY -axis numbering intervals.

ASK METHOD Set Gridlnterval s(I N xgridinterval,
ygridinterval : REAL);
Sets the X-axis andY -axis grid line intervals.

ASK METHOD Setlntercepts(IN xintercept, yintercept
REAL) ;

Sets the axis intercepts.  xi nt er cept isthe point along the X-axis where the
Y -axis crosses over. yi nt er cept isthe point where theX-axis crosses over.

91



SIMGRAPHICS Il User's Manual

Note: The above methods should only be called AFTER a chart has been loaded in from a
graphic library (e.g. the LoadFronli brary method). Refer to paragraph 7.7 for
more information concerning programmatic setting of graph attributes.

7.3.2 PiechartObj

A Pi echart Obj isagraph containing a piechart, atitle, and legends for the pie slices.
Each dlice in the pie shows a value as a percentage of the sum of all the values.

Title:
Creator:
CreationDate:

Figure 7-3. Pie Chart

The dicesin a pie chart are numbered starting with '1'. The numbering of dices begins at
the 3:00 position with respect to the pie, and continues in a counter-clockwise direction.
TheDi spl aySl i ce method is used to set the value of a pie dice given its number. The
percentage vaue of the dice is automatically computed and displayed in the legend for the
pie slice. For example, to change the value of slice numbe2*to '57. 0"

ASK pi echart TO DisplaySlice(2, 57.0);

7.3.3 ClockVODbj

A C ockVObj isageneric object describing a clock. Clocks are either analog or digital.
Time is specified in hours, minutes, and seconds. The time value seen within a clock is
bounded by the attributes MaxHour s, M nut esPer Hour and SecondsPer M nut e
(set within SIMDRAW). You can, however, set the clock to a time value that goes past
one or more of these boundaries. If you do, your value will be rolled over to the next
highest place. For example, if you specified a time value of 120 seconds to a clock with
the SecondsPer M nut e field set to 60, the clock would display 2:00. The time value
displayed in aclock is specified by thBi spl ayTi ne method:
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ASK cl ock TO Di splayTi ne(6, 45, 30);
{ set tinme to 6:45:30 (h:ms) }

Title:
Creator:
CreationDate:

Figure 7-4. Digital Clock

Title:
Creator:
CreationDate:

Figure 7-5. Analog Clock

A Digital O ockQObj isagraphica display of a digital clock. It is shown by a box
containing a readout of the time displayed in *hours:minutes.seconds’ format.

An Anal ogCl ockObj is a graphica display of an analog clock. Like a conventional
clock it has hour, minute and second hands.

If you are using the clock with a smulation you can use a DynAC ockCbj or
DynDC ockQbj instead. These dynamic clock objects are automatically updated as
simulation time advances. See pagraph 6.3 for more details.

7.3.4 MeterVODbj

A Met er VObj isageneric object used to represent asingle rea value. A meter can be a
dia, level meter, or digital display. All meters have a Max and M n field that specify their
range. They dso have a Scal eFact or (set within SSIMDRAW). The value seen in the
meter is actually the meter's value (set by the user) multiplied by its scale factor. This
value is set using the Di spl ayVal ue method. Suppose you wanted to graphically
display the value 100.0:
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VAR neter : MeterVQj;

ASK nmeter TO Di spl ayVval ue(100. 0);

Met er VObj s have a method cdled Set Range, which sets the M n and Max fields for
the meter.

One of the meter objectsisa Di al Qbj ; thisis a graphical display of adia. It can have
numbering on the inside or outside.

Title:
Creator:
CreationDate:

Figure 7-6. Dial

Title:
Creator:
CreationDate:

Figure 7-7. Level Meter

D al Obj s have methods Set Bounds, Set NunmQutside, and Set Range.
Set Bounds sets the postion in degrees of the maximum and minimum vaues on the
diad. M nTheta and MaxThet a are integer fields that specify the minimum and
maximum angular positions given in degrees.

Set Nuntut si de sets whether numbering will be outside the dial. NunmQut si de isa
Boolean field that is TRUE if numbering is outside the face of the dia, and fase,
otherwise. The default iISFALSE.
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Set Range isinherited fromMet er VQbj .

Another meter isa Level Met er Obj . A level meter is a small rectangular 1-D graph
containing a bar whose height represents the value being displayed.

Level Met er Qbj hasamethod Set Gri dLi nes, which turnsgrid lines on and off. If
the Boolean variable Gri dl i nes is TRUE, grid lines are turned on, otherwise they are
off.

Set Range isinherited fromMet er VQbj .

A Digi tal D spl ayQoj is another meter type. This is a smple box with a title
containing the value. The Fi el dW dt h attribute of the digital display specifies the tota
number of spaces that the value will occupy (including decimal point and fractional part).
The Precision atribute specifies the number of decima places displayed.
Set Fi el dW dt h sets the number of spaces in the box for the value. Set Pr eci si on
sets the number of spaces allowed for any fractional part.

Title:
Creator:
CreationDate:

Figure 7-8. Digital Display

7.3.5 TextDisplayObj

A Text Di spl ayObj contains a graphica display of avalue of type STRI NG It has a
title, and is composed of a simple box containing the string. The field w dth of a
text meter is set within SIMDRAW, and if the length of the string is greater than this field
width, then the string is truncated. This string is aways aligned to the right end of the
box. It can also be set with the method Set Fi el dW dt h. The contents of a text meter
are set by theDi spl ayText method. For example:

VAR t ext Meter : TextDi spl ayQbj ;

ASK textMeter TO DisplayText("Waiting For |nput");

Title:
Creator:
CreationDate:

Figure 7-9. Text Display
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7.4 Using Presentation Graphics to Monitor Variables

In MODSIM Il a single variable or array of variables can be monitored using a
SIMGRAPHICS |l presentation graph. A single variable can be monitored by a level
meter, dia, digital display, trace plot, chart, or pie chart. An array of variables can be
monitored by a chart or pie chart. STRI NG variables can be monitored by atext display.

Refer to the MODSM 11l Reference Manual for detailed information on variable
monitors.

7.4.1 Single Variable Monitoring
Meters

A data point is used to monitor a single changing variable. There are three monitor
objects provided by the SIMGRAPHICS Il runtime library for data points.
| Dat aPt MObj monitors an | NTEGER, RDat aPt MObj monitors a REAL, and
SDat aPt MObj monitors a STRI NG variable. A variable must be defined as being left
monitored by one of these objects before its value can be shown on a graph. The
Set G aph method of these objects makes the association between a SIMGRAPHICS |1
graph and the monitor object. The following code loads in a dia from a graphic library,
and uses it to show the montored variablef uel Rermai ni ng:

VAR
fuel Remai ning : LMONI TORED REAL BY RDat aPt Mbj ;
di al . Dal Qoj;

NEW di al ) ;

ASK di al TO LoadFronili brary(graphicLib, "dial");
ASK wi ndow TO AddGr aphi c(di al);

ASK GETMONI TOR(f uel Remai ni ng, RDataPt MObj) TO
Set Graph(dial);

fuel Remaining : = 12.0;
Histograms

A data point can also be monitored using a histogram. In this case a Char t Qbj object
must be used for the graph. This chart should be set up from the editor with the
representation Histogram, Bar Chart, or Surface Chart. In addition, the Set H st Mbde
method of the monitor object should be invoked with the parameter TRUE. The following
code monitors the variablequeuelLengt h with a histogram:

VAR
gueuelLength : LMONI TORED | NTEGER BY | Dat aPt MObj ;
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hi stogram : Chart Qbj;

NEW hi st ogram ;
ASK hi st ogram TO LoadFr onli brary(graphi cLi b,
"Queue Length");

ASK GETMONI TOR( queuelLengt h, | DataPtMbj) TO
Set G aph( hi stogram ;

ASK GETMONI TOR( queuelLengt h, | DataPt MXbj) TO
Set Hi st Mode( TRUE) ;

gueuelLength : = 12;

Trace Plots

A single variable can be monitored with respect to time using a Trace plot. The Trace plot
is shown with a Chart Cbj object, which must be set up as a Time Trace Plot in
SIMDRAW. The monitoring is set up in the same fashion as dias, level meters and digital

displays. When the value of the monitored variable changes, a point is plotted to the
chart. The variable's new valueisthey coordinate of the point and smulation time is the x

coordinate, thus producing a graph of the variable over time.

Title:
Creator:
CreationDate:

Figure 7-10. Trace Plot

7.4.2 Showing More Than One Variable in the Same Chart

In SIMGRAPHICS 11, two or more monitored variables can be shown in the same chart.
Thisis accomplished with the Set Dat aSet method of the monitor object. This method
is given the data set number the variable is to be shown in. For example, to show the
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monitored variables Posi ti on, Vel ocity and Accel erati on in the same chart,
the following code would be used:

VAR
Position, Velocity, Acceleration : RDataPt;
tracePlot : Chart Qoj;

ASK GETMONI TOR(Posi tion, RDataPtMXj) TO
Set G aph(tracePl ot);

ASK GETMONI TOR( Vel ocity, RDataPtMMXbj) TO
Set G aph(tracePl ot);

ASK GETMONI TOR( Accel eration, RDataPtMX»j) TO
Set G aph(tracePl ot);

ASK GETMONI TOR( Posi tion, RDataPtMMXj) TO
Set Dat aSet (1) ;

ASK GETMONI TOR( Vel ocity, RDataPtMj) TO
Set Dat aSet ( 2) ;

ASK GETMONI TOR( Accel eration, RDataPtMXj) TO
Set Dat aSet ( 3) ;

A single variable can also be shown as the bar on a chart, or a dice on a pie chart. The
Set El enment method takes the bar or slice number of the chart that the data point is to
be shown in. Barson achart are numbered from 1 to N going left to right. Sliceson apie
chart are numbered from 1 to N going counter-clockwise starting at the 3:00 position in
the pie. The following code would be used to show the variables bost onSal es,
detroit Sal es andchi cagoSal es in apiechart:
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VAR
bost onSal es, detroitSal es, chicagoSal es :
RDat aPt ;
pi echart : Piechartj;

ASK GETMONI TOR( bost onSal es, RDat aPt MObj) TO
Set Graph(pi echart);

ASK GETMONI TOR(detroit Sal es, RDataPtMXj) TO
Set Graph(pi echart);

ASK GETMONI TOR( chi cagoSal es, RDat aPt Mbj) TO
Set Graph(pi echart);

ASK GETMONI TOR( bost onSal es, RDat aPt MObj) TO
SetEl enment (1) ;

ASK GETMONI TOR(detroit Sal es, RDataPtMXj) TO
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Set El enent (2) ;
ASK GETMONI TOR( chi cagoSal es, RDat aPt Mbj) TO
Set El enent (3) ;

Variables of type STRI NG can be shown using a Text Di spl ayCbj object. The
variable must be defined as being monitored by an SDat aPt MObj . Setting up the
monitaring is the same as with other types of variables.

7.4.3 Showing Arrays of Variables Using Charts

An array of variables can be shown using a chart or pie chart. The array type must be of
type LMONI TORED RDat aSet BY RDat aSet MObj for REAL arrays and of type
LMONI TORED | Dat aSet BY | Dat aSet MCbj for | NTEGER arrays. Elements in
the array conform to either bars in a chart, or dicesin a pie chart. The order of the array
element determines what dice or bar will show its value. The first element in the array is
shown by the first bar or dice in the chart, the second element by the second bar, etc. To
show the arrayval ueAr r ay with achart, the fdlowing code could be used:

From Graph | MPORT RDat aSet, RDat aSet Mbj ;

VAR
val ueArray : LMONI TORED RDat aSet BY
RDat aSet Mbj ;
chart : Chartj;

NEW val ueArray, 1..10);
ASK GETMONI TOR(val ueArray, RDataSet MXbj) TO
Set G aph(chart);

val ueArray[3] := 27.0; {automatically updates
chart}

Note: Definitions for Dat aPt MObj objects are found in the module 'Gr aph'. There are
aso severa predefined types provided in this module that may be useful in defining
monitored variables.
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7.5 Graph Monitoring Table

MONITORING GRAPH MONITOR MONITOR

NEEDS OBJECTS OBJECTS METHODS
Sll\rll_?levarlable of type Di gi tal Di spl ayObj  RDat aPt MObj Set G aph
| NTEGER or REAL Di al oj | Dat aPt MObj

Level Met er Qbj
Single variable of type Text Di spl ayQbj SDat aPt Mbj Set G aph
STRI NG
His_toglram of asingle Char t Qbj RDat aPt MObj Set G aph
variablle | Dat aPt MObj Set Hi st Mbde
Single variable plotted Chart Qbj (trace RDat aPt MObj Set G aph
over time plot in editor) | Dat aPt MObj
Many single variablesin Char t Qbj RDat aPt MObj Set G aph
the same graph (each shown Pi echar t Qbj | Dat aPt MObj Set El ement
as abar or pie slice)
Histograms of 2 or more Char t Qbj RDat aPt MObj Set Gr ap
variables in the same graph | Dat aPt MObj Set Hi st Mode
Set Dat aSet

2 or more variables plotted Chart oj (trace RDat aPt MObj Set G aph
over time in the same graph plot in editor) | Dat aPt MObj Set Dat aSet
2 or more sets of many singlechar t oj RDat aPt MObj Set G aph
variables in the same graph | Dat aPt MObj Set Dat aSet
(each single variable shown Set El enent
as a bar in a chart)
Array of variables of type Chart Qbj RDat aSet MObj Set G aph
REAL or | NTEGER Pi echar t Obj | Dat aSet MDbj
2 or more arrays of variablesChart oj RDat aSet Mbj Set Gr aph
of type REAL "or | NTEGER | Dat aSet MO Set Dat aSet

on the same graph

7.6 Graph Example

Here is an example program using a chart

MAI N MODULE Exanpl e5;

{ This small

programloads in a chart froma

library, and plots a curve within it.

We assunme that the editor has created a chart

naned "Chart".
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at -2.0, XMax at 2.0, YMn at -8.0, and YMax at
8.0, and have 2 data sets. These data sets
shoul d be of the '"sinple plot' representation.
It should be saved in "Exanpl eb.sg2" }

FROM W ndow | MPORT W ndow(bj ;
FROM Graphi ¢ | MPORT Graphi cLi bQbj ;
FROM Chart | MPORT Chart Qbj;
FROM GProcs | MPORT Handl eEvent s;
VAR
w ndow : W ndow(Dbj
[ibrary : G aphicLi bQbj;
chart : Chartj;
X : REAL,
BEG N
{ create a window and open it up }
NEW Wi ndow) ;
ASK wi ndow TO Draw();
{ read a "Exanpl e5.sg2" into a library, and
get a chart called "Chart" }

NEW | i brary);
ASK library TO ReadFronFil e("Exanpl e5. sg2");
NEW chart);

ASK chart TO LoadFronLi brary(library, "Chart");
{ Add the chart to the w ndow }
ASK wi ndow TO AddG aphi c(chart);
{ Plot the curvey = x*2 1in dataset 1 and y =
x"3 in data set 2 }
X :=-2.0;
WH LE x <= 2.0
ASK chart TO Set Coordi nate(1, X, X*X);
ASK chart TO Set Coordi nate(2, X, X*X*X);

Xx :=x + 0.1;
END VWHI LE;
{ Now 'see' the chart and the results of the
plotting }
ASK chart TO Draw);
{ wait }
LOOP
Handl eEvent s( TRUE) ;
END LOOP;
END MODULE.
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7.7 Creating Graphs at Runtime

Using a set of provided ASK methods, a programmer can create any graph that can be
created by SIMDRAW. Fill styles, line styles, mark styles, colors, and fonts of graph
components can be specified. These components are identified in the enumerated type
G aphPart Type found in the GTypes module. The Chart DataSet and
Pi eSl i ce parts must be used in conjunction with an integer identifying which data set
component to modify. The following methods can be used to program the appearance of

agraph.
7.7.1 Methods to Set the Color of a Graph Component

ASK METHOD Set Part Col or
(IN part : GaphPartType; INdsid : INTEGER, IN
color : Col orType);
ASK METHOD Set Par t RGBCol or
(IN part : GaphPartType; INdsid : INTEGER, INTr,qg,b
Pct Type) ;

7.7.2 Methods to Set the Fill, Line, or Mark Styles of a Graph Component

ASK METHOD SetPartFill Style
(IN part : GaphPartType; INdsid : INTEGER, IN fs :
FillStyl eType);

ASK METHOD Set PartLi neStyl e
(IN part : G aphPartType; INdsid : INTEGER, INIs :
Li neStyl eType;
IN linePctWdth {range: 0 to 1} : REAL);

ASK METHOD Set Part Mar kStyl e
(IN part : GaphPartType; INdsid : INTEGER, IN ns :
Mar kSt yl eType) ;

7.7.3 Methods to Set the Text Fonts of Graph Components

ASK METHOD Set Part Text Font
(IN part : GaphPartType; INdsid : INTEGER, IN font
Text Font Type) ;

ASK METHCOD Set Part Text SysFont
(IN part : GaphPartType; IN dsid : | NTEGER
INfamly : STRING |IN ptSize, weight, slant
| NTEGER) ;
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7.7.4 Method to 'Hide' a Graph Component

ASK METHOD Set Part Hi dden
(IN part : GaphPartType; INdsid : |NTEGER
hi ddenFl ag : BOCLEAN);

7.7.5 Additional Methods for Programmatic Creation of a ClockVObj
The following methods are available for programmatic creation of a Clock:

ASK METHOD Set HandShow ng
(I'N showHours, showM nutes, showSeconds : BOOLEAN);
Controls the display of the hour, minute, and second indicators. Default is TRUE
for displaying each indicator.

ASK METHOD Set HandScal i ng
(I'N hour sPer Day, m nutesPerHour, secondsPerM nute :
REAL) ;

Sets the number of hours in a day, the number of minutes in an hour, and the
number of seconds in a minute. The default vaues are 24, 60, and 60,
respectively.

ASK METHOD Set MaxHours (I N maxShown : REAL);
Sets the highest hour displayed on the clock (i.e. the number at the top of an
analog clock). The default valueis 12.

ASK METHOD Set Num nterval (I N nunHour sBet weenLabel
REAL) ;
(Anal ogCl ockQnj only)

Sets the number of hours between consecutive numbering. The default valueis 3.

ASK METHOD Setlnterval (IN ticlnterval : REAL);
(Anal ogC ockQnj only)
Sets the tick marking interval in hours.

7.7.6 PieChartObj Methods
The following methods enable programmatic creation of a pie chart:

ASK METHOD AddSli ce;
Adds adliceto the pie chart. The new slice will be the last slice in the order.

ASK METHOD RenoveSlice (I N sliceNunber : SliceRefType);
Removes a pie dice from the chart given its number (order). High numbered dices
will be consecutively renumbered.
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ASK METHOD Set SliceTitle
(I'N sliceNunber : SliceRefType; IN slicelLegendText
STRI NG) ;
Sets the text shown in the legend for a particular pie dlice.

7.7.7 Methods for Programmatic Creation of a ChartObj

Generdly speaking, charts are defined through the Set Axi sFi el d, Set Opt i on, and
the Set DSOpt i on. These methods accept enumerated type constants specifying which
particular field or option of the chart isto be set.

Data sets are added and removed with the AddDat aSet and RenpveDat aSet
methods. As before, a data set is specified by its ordinal number within the chart (an
integer ranging from 1 to the total number of data sets).

7.7.8 Setting Chart Options

The Set Opt i on method given below turns on or off an option for the chart. The
options available are described by th€har t Opt i onType enumeration.

ASK METHOD Set Opti on(
I N option : ChartQptionType; (* possible val ues
listed bel ow *)
I N opti onOn : BOCLEAN);

ChartShowL egend

If TRUE, chart will show a legend below the plot area. Calling the Set DSTi t | e
method will set the data set description appearing in the legend. The default value is
FALSE.

ChartShowBox

If TRUE, numbering and tick marks will be forced to appear on the edges of the plot
area. For better visua reference, two extra axes will be drawn on both the top and
right sides of the plot area. The default value iEALSE.

ChartTimeTrace

Setting this option implies that the chart is a time trace plot. Whenever a variable

being monitored by the chart is modified, its new vaue is plotted along the Y -axis and

the current simulation time is plotted aong the X-axis. (See the paragraph on single
variable monitoring). The default value iIBALSE.

ChartStacked

If TRUE, al discrete data sets will be stacked on top of each other. In other words,
the value plotted in a data cell is reflected as the height of the bar, not its top.
Therefore, stacking means that the bottom of a cell in data set n is equal to the top of
the same cell in dataset n-1, i.e. higher numbered data sets are stacked onto the lower
numbered ones. The default value i§ALSE.
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ChartAdjacent

If TRUE, al bars mapping to the same physical cell in the plot area will be made
thinner, and shown side by side. This guarantees that any bar in a particular data cell
can not hide a shorter bar in any lower numbered data set. For this option to work
properly, al data sets should be set up with the same options. The default value is
FALSE.

ChartXTicslnside ChartYTicsl nside

These options set the tick mark alignment with respect to the axis lines for X and Y
axes. If TRUE, the bottom X-axis tick marks will be bottom justified, while top tics
are top justified. Left Y -axis ticks will be left justified, while right ticks are right
justified. The default values ard=AL SE.

ChartXTicsOutside ChartYTicsOutSide

These options set the tick mark alignment with respect to the axis lines for X - and Y -
axes. If TRUE, the bottom X-axis tick marks will be top justified, while top ticks are
bottom justified. Left Y -axis ticks will be right justified, while right ticks are left
justified. If neither or both of Inside and outside options are set, then tick marks are
centeredover the axis. The default values aré-AL SE.

ChartXGrid, ChartYGrid, ChartY2Grid
These options specify whether grid lines will be shown crossing the respective axis.
The default values areFAL SE.

ChartRescaleX, ChartRescaleY, ChartRescaleY?2

These options specify as to whether an axis will be re-numbered (scaled) when one of
the data points extends beyond its limit. Note that re-scaling will modify the tick
mark, numbering, and grid line intervals to maintain a smilar visua representation of
the chart. If Rescal eXOpt i on is FALSE, data points falling beyond the limits of
the X-axis will be discarded. A data point whose Y value is out of range of a non re-
scaleable Y-axisis highlighted. The default value of these options IERUE.

ChartCompressX

When this option is TRUE, re-scaling the X-axis will increase the coordinate area of
the chart enough to encompass the offending data point. As a result, existing data will

shrink in size. Setting the option to FALSE is equivaent to having data scrolled along
the X-axis during rescaling. In this case, data scrolled out of view will be di scarded.
The default value i~FALSE.

7.7.9 Setting Chart Data Set Options

Data set options apply only to a individua data set. Vaues in the DSOpti onType
enumeration specify the option to be changed. An option of a particular data set can be
modified only AFTER that data set has been added to the chart.
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ASK METHOD Set DSOption(I N dsNum : DSRef Type);
(* possible option's shown bel ow *)

I N option : ChartDSOptionType;

I N opti onOn : BOCLEAN);

ChartDSDiscrete

If TRUE, the data set is represented by a fixed number of data cells. The width of a
data cell is set with the Set DSI nt er val method. When a value is plotted to a
discrete data set, the data bar whose X-center point is closest to the given X-
coordinate will be modified. This type of data set can only accumulate as much data
as there are cdllsin the chart. If this option is FALSE, the data set is continuous and
will accumulate as much data as is plotted. In this case the value plotted will be the
exact point specified toSet Coor di nat e or Pl ot . The default value iSTRUE.

ChartDSStatic

Applies to continuous data sets only. This option should be enabled if the data to be
plotted to the chart is known off-line (i.e. al data is to be plotted at the same time).
Thiswill dramatically improve plotting time for charts showing large amounts of static
data. The default value i=FAL SE.

ChartDSSurface

Setting this option will show the data set as a continuous surface connecting
successive data points. Surfacing can be enabled for both discrete and continuous data
sets, (In the continuous case it should ALWAY'S be enabled). The default value is
FALSE.

ChartDSCentered

Applies to discrete data sets only. If TRUE, the center point of the bar is equal to the
center point of the data cell. Generdly, for histograms this option should be TRUE,
and for surface and bar chartsit should b&ALSE. Default value isTRUE.

ChartDSNarrow

Applies to discrete (non-surface) data sets only. Makes bars thinner so that gaps can
be seen in-between them. Should be TRUE for bar charts. The default value is
FALSE.

ChartDSY2Axis

If TRUE this data set will belong to the second (right) Y -axis. In this case, Y-
coordinate values passed to the Set Coor di nat e and Pl ot methods should fall
within the Y 2 axis boundaries. If thisoption is FALSE for al data sets, then the right
Y-axisis not shown. The default value iEALSE.

ChartDSlI nterpolate

Applies to surface charts only. If TRUE, successive data points are connected by a
graight line. Otherwise, a horizontal line will fill the gap. This line is positioned
vertically at the leftmost data point. The default value of the option iBRUE.
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ChartDSFill, ChartDSLine, ChartDSMark

These options determine which primitive types to use in showing the data set.
Usualy, only the fill option is enabled for histograms and bar charts. The default
value for Fi | | Opti on is TRUE, and for Li neOpti on and Mar kOpti on it is
FALSE.

7.7.10 Setting Chart Fields

The chart fields are values of type REAL defining various intervals and boundaries
pertaining to the axes. Numbering, tick mark and grid line intervals are expressed with
respect to the range implied by the axis boundaries. The item is not be displayed if the
interval for an item is zero. The Set Axi sFi el d method given below modifies a
particular field in the chart. The fields available are described by the Chart Fi el dType
enumeration.

ASK METHOD Set Axi sFi el d(
IN field : Chart Axi sFieldType; (* possible fields
descri bed bel ow *)
IN fieldvalue : REAL);

ChartXMin, ChartYMin, ChartY2Min, ChartXMax, ChartYMax, ChartY2Max
These are the boundaries of each axis. These values are displayed on the left and right
of the X-axis, and the top and bottom of both Yaxes.

ChartXlInterval, ChartYInterval, ChartY2l nterval
These fidlds are the tick mark intervals. The X -tick interva is used for the discrete
data set cell width if thisvalueis zero.

ChartXMinorInterval, ChartYMinorlnterval, ChartY2MinorInterval
These fields are for the smaller (minor) tick marks shown between the larger (major)
ticks. Generally speaking, the major interval should be a multiple of the minor.

ChartXNumlnterval, ChartYNumlinterval, ChartY2Numl nterval
These fields specify the interval between successive numberings on an axis.

ChartXGridlnterval, ChartYGridInterval, ChartY2Gridl nterval
These fields specify the interval between successive grid lines on an axis. Grid lines
are only shown if the appropriate option has been set td RUE.

ChartXl ntercept
Point along the X-axis where the Y-axis intersects.

ChartYIntercept
Point along the Y-axis where the X-axis intersects.
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ChartX2lI ntercept
Point along the X-axis where the second (right) Yaxis intersects.

ChartXScale ChartYScale ChartY2Scale

These fields are the scale factors applied to the data. Coordinates passed to the
Set Coor di nat e and Pl ot methods will be multiplied by these factors before being
displayed on the chart. (However, the Y() method returns the original un-modified Y
coordinate value). Default values are 1.0.

7.7.11 Chart Components Listed in the 'GraphPartType' Enumeration

ChartTitle, ChartXTitle, ChartYTitle, ChartY2Title
Specifies one of the text string labels around the plot area on the chart face. Text font,
and color can be set.

ChartXAxis, ChartYAXxis, ChartY2Axis
Refers to an axis including the axis line, and tick marks. Only the color attribute can be
set.

ChartXNumbering, ChartYNumbering, ChartY2Numbering
Refer to all numbers on an axis. Text font and color can be set.

ChartXGrid, ChartYGrid, ChartY2Grid
Refersto the grid line for a particular axis. Line style and color attributes can be set.

ChartBorder
Refers to the rectangular 'background' encompassing the entire chart. Fill style and color
attributes can be set.

ChartLegend

Refers to the text describing data set contents in all legends. Text font and color can be
set.

ChartDataSet

Refers to the primitives composing the data set specified by the 'dsnuni parameter. Line
style, fill style, mark style and color can be set.

7.7.12 Other Methods of ChartObj

Other miscellaneous attributes of a chart can be set up using the following methods:
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ASK METHOD Set Axi sTitles(IN xAxisTitle, yAxisTitle :
STRI NG) ;
ASK METHOD Set Y2Axi sTitle(IN y2AxisTitle : STRI NG ;

These methods set the text "title" display aong one of the three axes. Y -axis title
text will be automatically rotated 90 degrees while the Y 2 axis title will be rotated
270 degrees.

ASK METHOD AddDat aSet ;
Adds a new data set to the chart. Should be called once for every data set the chart
isto contain. Must be called BEFORE a new data set can be referenced.

ASK METHOD RenopveDat aSet (I N dsnum : DSRef Type) ;
Removes a data set from the chart. All data contained in the data set is discarded
and erased from the plot area. Higher numbered data sets will be consecutively
renumbered.

ASK METHOD Cl ear Dat aSet (I N dsnum : DSRef Type);
All data contained in the data set is discarded and erased from the plot area.

ASK METHOD Set DSTitl e(I N dsnum : DSRef Type; IN
dat aSet Legend : STRI NG ;

Sets the text shown in the legend for the specified data set.

ASK METHOD Set DSI nterval (I N dsnum : DSRef Type; I N
interval : REAL);

Sets the width of each data cell for a discrete data set between the successive data
cells of adiscretedata set.

ASK METHOD Cl ear Dat aSet (I N dsnum : DSRef Type);
Discards all previously plotted datain the given data set.

ASK METHOD Set DSI nterval (I N dsnum : DSRef Type; IN wdth :
REAL) ;
Sets the cell width aong the X axis for a "Discrete’ type data set. If this
parameter is 0, then the cell width will be the X tick mark interval.

ASK METHOD Set DSTitl e(I N dsnum : DSRef Type; INtitle :
STRI NG ;
Sets the data set description text shown in the legend.

7.7.13 Example of Program Code for Creating a Chart

Suppose we wanted to create a chart showing plots of the mathematical functionsy = t2
andy = 8. The following code will accomplish this:

NEW chart);
ASK chart TO SetTitl e("Exanple of two continuous data
sets");

109



SIMGRAPHICS Il User's Manual

110

ASK chart TO Set Axi sTitles("Time in seconds", "f(t)");
{ create two data sets }

ASK chart TO AddDat aSet ;

ASK chart TO AddDat aSet ;

{ set up options for chart and data set }
ASK chart TO Set Opti on(Chart ShowLegend, TRUE);
ASK chart TO Set Opti on(Chart ShowBox, TRUE);
ASK chart TO SetDSTitle(1, "Plot of y = t*t");
ASK chart TO SetDSTitle(2, "Plot of y = t*t*t");

{ set data set options }

FORi :=1TO 2
ASK chart TO Set DSOption(ChartDSFill, i, FALSE);
ASK chart TO Set DSOpti on(ChartDSLi ne, i, TRUE);
ASK chart TO Set DSOpti on(Chart DSDi screte, i, FALSE);
ASK chart TO Set DSOpti on( Chart DSSur face, i, TRUE);
ASK chart TO Set DSOpti on(ChartDSStatic, i, TRUE);
END FOR;

{ set chart fields }
ASK chart TO Set Axi sField(ChartXMn, -1.0);
ASK chart TO Set Axi sField(ChartYMn, -1.0);
ASK chart TO Set Axi sFi el d(Chart XMax, 1.0);
ASK chart TO Set Axi sFi el d(Chart YMax, 1.0);

ASK chart TO Set Axi sField(ChartXinterval, 0.1);
ASK chart TO Set Axi sField(ChartYinterval, 0.1);
ASK chart TO Set Axi sFi el d(Chart XNum nterval, 0.5);
ASK chart TO Set Axi sFi el d(Chart YNum nterval, 0.5);

{ plot values to the chart }
FOR i := -100 TO 100
t := FLOAT(i) * 0.01;
ASK chart TO SetCoordinate(1, t, t * t);
ASK chart TO Set Coordinate(2, t, t *t * t);
END FOR;

{ finally display the chart }
ASK wi ndow TO AddG aphi c(chart);
ASK chart TO Set Scaling(0.5, 0.5);
ASK chart TO Displ ayAt (8192. 0, 8192.0);

{ wait for user to click on sonething }
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The MODSIM |1l Graphical User Interface (GUI) provides a connection to the
underlying vendor toolkit. Each control is associated with an object and is used to accept
user input. Different control types are provided to alow various types of input to be
accepted.

CONTROL TYPES:
But t onObj —Receives simple selection.

CheckBox(bj —Receives YES/NO input.

ConmboBoxbj —A combo box that allows you to either select from alist or typein
your own selection.

Di al ogBoxObhj —Modal or modeless container of controls.

Fi | eD al ogBoxObj —Allows you to browse the file system and select afile.
Font Di al ogBoxCbj —Allows you to browse and select installed text fonts.
Label Qbj —Displaysa STRI NG or a group box.

Li st BoxI t enObj —Label inside alist box which can be selected.

Li st BoxCbj —Allows selection of exactly one item out of many. Contains list box
items.

Li st BoxMul t Obj —Allows selection of a variable number of items. Contains list
box items.

MessageDi al ogBox(Cbj —Receives simple yes, no input, or alerts users.
MenuBar Cbj —Contains menus.

Menul t enObj —Receives simple selection.

MenuObj —Contains menu items.

Mul t i Li neBoxObj —Receives multi-line text input.

Pal et t eObj —Allows modeless selection from an array of one or two state
buttons.

Pal et t eBut t onObj —Receives simple selection or YES/NO input from inside a
palette.

Pal et t eSepar at or Cbj —Separates groups of palette buttons.

popMenuCbj —Contains menu items.
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Radi oBox(hj —Contains a group of radio buttons.

Radi oBut t onQbj —Receives YES/NO input which is mutually exclusive among a
group of radio buttons.

Tabl eQbj —Receives row/column input.

Text Box(Qbj —Receivestext string input.

Tr eeCbj —Allows selection of one item out of many.
Treel t enObj —Label insideaTr ee(bj .

Val ueBoxObj —Receives numeric input.

Several objects are used as intermediate object types. They should not be used directly.
These intermediate types include:

Cont r ol VObj —Basic control object which all specific controls are derived from.

For mVCObj —Object which is a parent to other controls but does not have a parent
control. The MenuBar Cbj and Di al ogBox(Qbj are derived from this object.

Toggl eVObj —Object used to receive ON/OFF input. CheckBoxCbj and
Radi oBut t onObj are derived from this object.

The control inheritance tree is as shown in figure 8-1.
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8.1 Creating Controls

Chapter 8: Controls

CheckBoxObj
ToggleVODbj 4 RadioButtonObj

ButtonODbj File DialogBoxObj
SysFormVObj _ _

FormVObj < FontDialogBoxObj
DialogBoxObj _ _

TableObj MessageDialogBoxObj

LabelObj

ListBoxItemObj

ListBoxMultOBj — ListBoxObj
MenuObj

MenultemObj

PaletteObj

PaletteButtonObj
PaletteSeparatorObj
PopupMenuObj

RadioBoxObj

TabOb)j

TreeObj

TreeltemObj
ComboBoxObj

TextBoxObj
< MultiLineBoxODbj

ValueBoxObj

Figure 8-1. Inheritance Tree for Controls

Controls are created interactively using the SIMGRAPHICS |1 editor. SIMDRAW stores
a description of the controls it has created in alibrary file. Part of the control description
includes a reference string and 1D value which form a unique concatenated “key” used to
identify the control within a MODSIM Il program. Using the controls created by
SIMDRAW involves loading the library description and finding the individua controls
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using the reference string and ID. A control can be found using the following method:

control := ASK di al ogbox Chil d(ReferenceNane, id);

8.2 Retrieving Synchronous Input from Controls

After a Di al ogBoxObj has been asked to Accept | nput, the user may click on
check boxes to change their state, enter text into text boxes, enter values into value boxes
and press on buttons—in any order. At some point you will want to find out what the
user has selected. Accept | nput () does not return until the dialog box is erased,
which usually happens because a terminating button is pressed. Accept | nput ()
returns the contents of the Last Pi cked field after the selection has been made.

If you ask a menu bar to Accept | nput () the program will stop execution until one of
the menu items has been selected:

item = ASK MenuBar to Acceptlnput()
CASE ASK item Ref erenceNane
VWHEN "“fil e":
CASE item Last Pi cked. Ref er enceNane
When "exit": HALT,

END CASE;

To examine the state of a control, you interrogate a field of the object which contains its
state information. Please note that the Text Box and Val ueBox BeSel ect ed
methods are not called (unless their Ret ur nSel ect abl e field is TRUE). You must
usethe Text () method of the text box to return its contents. Val ue() must be used to
return the contents of a Val ueBox.

8.3 Receiving Asynchronous Input from Controls

If your program needs immediate notification of control interaction (without waiting for
Accept | nput () to return after a terminating button has been pressed) you can
OVERRIDE the BeSel ect ed method of the Di al ogBoxChj, Pal etteCbj, or
MenuBar Obj . The BeSel ect ed method is called automatically when one of the
following events happens.

1. The user clicks on a button, palette button, check box, radio button, list box item,
tree item, or menu item.

2. The user presses Return inside a text box, combo box, or value box whose
Ret ur nSel ect abl e field is TRUE.

3. Theuser clickson acell inside atable.
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Within the BeSel ect ed method you can check the L astPicked field to see which
control was just clicked on. To do thisyou’ll need to create your own variety of
D al ogBoxQbj, MenuBar Qbj or Pal etteObj. For example:

MyDi al ogBoxQhj = OBJECT(Di al ogBoxQbj )
OVERRI DE
ASK METHOD BeSel ect ed;
END OBJECT;

The implementation of BeSel ect ed could look something like this:

OBJECT MyDi al ogBox(bj ;
ASK METHOD BeSel ect ed;
BEG N
{ “browse”, “itemist” and “radi obox” are nanes
assigned within S| MNDRAW }
CASE Last Pi cked. Ref er enceNane
VWHEN “ br owse” :
QUTPUT(“Browse button sel ected”);
WHEN “itemist” :
OUTPUT(“Li st box item sel ected”);
VWHEN “r adi obox”
OUTPUT(“Radi o button sel ected”);
END CASE;
END METHOD;
END OBJECT,

8.4 Drawing and Erasing

Any control may be drawn or erased using the Gr aphi cVObj Draw and Er ase
methods. If the For nVQObj containing the control has not been drawn then drawing and
erasing a child control has no effect.

8.5 Deactivating and Activating
All controls can be activated or deactivated. If a control is deactivated it will not accept

user input and is dimmed. A control is deactivated by the following set/ dr aw
methods:

ASK control TO Set Sel ect abl e( FALSE) ;
ASK control TO Draw,

or by the shortcut:

ASK control TO Deacti vate;
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Export is (Ctrl 1
. Tl +
deactivated Save... [Ctrl + 5]
Import 3
Export 3

Manage Library...

Exit... [Esc)

Figure 8-2. Deactivated Control

The control can be reactivated using the Set /Dr aw methods:

ASK control TO Set Sel ect abl e( TRUE) ;
ASK control TO Draw,

or by the shortcut:
ASK control TO Activate;

Activating a control which is already activated, or deactivating a previously deactivated
control has no effect.

8.6 Setting the Control's Label

A control can have its optional label set using the Set / Dr aw methods:

ASK control TO Set Label ("I abel ");
ASK control TO Draw,

8.7 Disposing Controls
Any control can be disposed using the DI SPOSE procedure. Disposing a control

automatically disposes of al the controls attached to it. In addition, disposing a window
or adialog box causes all of the controls attached to it to be disposed.

8.8 Updating Controls

Any control can be asked to draw. Dr aw causes the attributes of the control and any
control attached to it to take effect.
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8.9 Buttons

Figure 8-3. Button

A button is used to receive a simple input event. Clicking on the button selectsiit. It is
also used to verify controls, and terminate dialog boxes.

Buttons can be verifying and/or terminating. A verifying button causes all value boxesin
the dialog box to check their contents when it is pressed.

Buttons can also be terminating. A terminating button causes its parent dialog box to be
erased when it is selected.

8.10 Check Box

...................................

Figure 8-4. Check Box
The check box is used to receive YES/NO input. The Checked field shows the state of

the check box. You can set the state of the check box using the Set Check method as
follows:

ASK checkbox TO Set Check( TRUE);
ASK checkbox TO Draw,

or by the shortcut:

ASK checkbox TO Di spl ayCheck( TRUE) ;

8.11 Text Box

Hame IFquus T. Firefly

Figure 8-5. Text Box
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The text box is used to receive a string of characters.
The contents of the text box can be read using the following method:

textstring : = ASK textbox Text();

The contents of atext box can be changed using the Set /Dr aw methods.

ASK textbox TO Set Text (" new contents");
ASK textbox TO Draw,

or by using the shortcut:

ASK textbox TO Di spl ayText ("new contents");

8.12 Value Box

Tare Weight [Ibs] |32?E1

Figure 8-6. Value Box

A value box receives numeric data between a specified minimum and maximum. The
data can be entered in standard or scientific notation. If the entered value does not fall
within the valid range or is non-numeric, and the verify attribute has been turned on, the
window will beep and a < sign will be placed next to the invalid value.

The contents of the value box can be read as follows:
val ue : = ASK val uebox Val ue();
Val ue() returnsaREAL number.

The content of a value box can be set using the Set /Dr aw methods:

ASK val uebox TO Set Val ue( 1. 222);
ASK val uebox TO Draw,

or by using the shortcut:

ASK val uebox TO Di spl ayVal ue(1.222);
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8.13 List Box and List Box Item

router.icn *

hone.icn +

switch.icn
tapeunit.icn
yax.icn

Figure 8-7. List Box

The list box allows list box items to be selected. Any number of list box items may be
attached to the list box control. There are two types of list boxes: aLi st BoxMul t Cbj
alows any number of Li st BoxltemObj s to be selected; a Li st BoxCbj alows
exactly oneLi st Box| t enCObj to be selected.

List box items are added and removed from the list box using the standard
G aphi cSet Qbj , AddGr aphi ¢ and RenoveG aphi ¢ methods. The order of the
list box items in the list box is determined by their order in the graphical set. The
following code creates, initializes, and adds several itemsto alist box:

NEW Li st BoxIteml) ;
NEW Li st BoxI t en®) ;
NEW Li st BoxI t enB) ;
NEW | i st box) ;

st Boxltenl TO Set Label ("item nunber 1");
st Boxlten2 TO Set Label ("item nunber 2");
st BoxltenB TO Set Label ("item nunber 3");

ASK L
ASK L
ASK L

ASK |istbox TO AddG aphi c(Li stBoxltentl);
ASK |istbox TO AddG aphi c(Li st BoxltenR);
ASK | i stbox TO AddG aphi c(Li st BoxltenB);
ASK | i stbox TO Draw,

Items can be removed using the standard RenmoveG  aphi ¢ or RenoveThi sGr aphi ¢
methods as follows:

ASK | i stbox TO RenoveThi sG aphi c(Li st Boxltent);
ASK | i stbox TO Draw,

If the items are added using the AddAlI pha() method, then the items in the list box will
appear in sorted order:

ASK | i stbox TO AddAI pha(Li stBoxltem;

All itemsin alist box can be removed by doing the following:
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ASK | i stbox TO RenpveAl |l ;

The selection status of aniteminaLi st BoxMul t Qbj can be set using either the
listbox's or the listbox item's Set | sSel ect ed() method:

ASK |istbox TO SetlsSel ected(ListBoxltenl, TRUE);

ASK ListBoxlten2 TO Setl sSel ect ed( FALSE) ;
ASK |istbox TO Updat e;

You can find out which itemsin alist box are currently selected by iterating through the
children of the list box and examining their | sSel ect ed fields:

VAR anltem : ListBoxltenbj;

anltem:= ASK |istbox FirstGaphic();
WH LE (anltem <> NI LOBJ)

| F (ASK anltem | sSel ect ed)

END | F;

anltem:= ASK |istbox Next G aphic(anltem;
END WHI LE;

The current list box selectioninali st BoxCbj can be set asfollows:

ASK listbox TO Set Sel ect edl ten(Li st Boxltenl);
ASK listbox TO Draw,

or by the short cut:
ASK | i stbox TO Di spl aySel ectedl tenmLi st Boxltendl);
The current selection inalLi st BoxCbj can beretrieved as follows:

currentitem:= ASK |istbox Sel ectedltem

Detection of double clicks on list box items is usually used as a short cut for selecting an
item, and then picking an edit button. Li st BoxCbj has the following field:
SecondCick : BOOLEAN, { TRUE iff last item sel ected
was doubl e clicked on }
To use this, the Li st BoxObj or its parent Di al ogBoxObj should be subclassed and
have its BeSel ect ed method overridden. When the BeSel ect ed method is called,

the listbox's Secondd i ck field will be TRUE if the last item selected was double-
clicked.
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8.14 Radio Box and Radio Button

Figure 8-8. Radio Box

The radio box is a container for radio buttons. The position of the radio buttons are
determined by the position of the radio box. Each of the radio buttons appears in a
vertical column starting at the radio box position.

The currently selected radio button can be retrieved from either the radio box or from the
individual radio buttons. The following retrieves it from the radio box:

currentbutton := ASK radi obox Sel ect edButton;

The selected button in aradio box can be set using the Set / Dr aw method:
ASK radi obox TO Set Sel ect edButt on( button);

ASK r adi obox TO Dr aw,

or by the shortcut

ASK radi obox TO Di spl aySel ect edButt on(button);

8.15 Tree View Control

Treeview control (figure 89) isaspecial list boxcontrol that displays a set of objects as
an indented outline based on their logical hierarchical relationship. The control includes
buttons that allow the outline to be expanded and collapsed. Y ou can use atree view
control to display the relationship between a set of containers or other hierarchical
elements. (See the Windows95 Explorer for an exaple).

The tree view control itself isimplemented by creating® eeCbj (found inGt r ee).
TheTreeQbj containsTr eel t enObj objects representing each item in the list. Each
item is shown with atext label and a bitmap iconThe hierarchy is built by adding

Tr eel t enObj sto other Tr eel t enObj objects. ATr eeCbj isdefined below:

Selectedltem : Treelten(bj
{ Currently selected list box item };
Wdth : INTEGER { Wdth of the list box in font units. };
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Hei ght : INTEGER { Height of the list box in font
units. };
Maxi m zed : BOOLEAN { Tree will be maxi m zed upon
creation };
SecondClick : BOOLEAN { Was | ast Treeltenmj
sel ection a double click? };

= Tree Window M
— [ SIMGRAPHICS Icans
R Toolhar lcons
[ FILENEW S
& FILEOFEN_&
E FILESAVE_S
$ CUT_S
COPY_S
B PASTES
¥ CLEAR_S
DETAIL_S

+- [ Simulationlcons

+- [ Miscellansous lcans
+- [ METAEDITOR lcans
+- [ SIMFLOWY lcons

Figure 8-9. Tree View Control

ASK METHOD SetlsSelected(INitem: Treeltenmj;
I N isSel ected : BOOLEAN);
Set | sSel ect ed of item. Assumesitem isin the graphical set.

ASK METHOD Di spl ayl sSel ected(IN item: Treeltenj;
IN isSelected : BOCLEAN);
Selects an item in the tree and updates the tree display. Assumes item is in the
graphical set belonging to the Tr eeCObj and the TreeCbj has aready been
displayed.

ASK METHOD Set Si ze(I N wi dth, height : | NTEGER);
Sets the width and height of the tree in font units.
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ASK METHOD Set Maxi m zed(I N maxi m zed : BOOLEAN);
Sets the tree to become maximized within a Cont r ol W ndowQbj . This method
only has an effect when the tree is attached to a Cont r ol W ndowCbj . This
method invalidates any callstéet / Si ze.

A Treel t enObj defines the following fields and methods:

| sSel ected : BOOLEAN { TRUE if this itemis currently
sel ected. };

| conNanme : STRING { lcon name to appear in the
TreeCbj adjacent to this Treeltenthj. };

ASK METHOD Set | conNane( I N iconnane : STRI NG

Sets the resource or file name of the bitmap to be used in the face of the button. In
MS Windows systems, this refers to the name of the resource containing the
bitmap data. On X Window systems, it is the name of the window dump (" . xwd")
file containing the bitmap. A path can be prepended to this file name, but the
extention should NOT be included.

ASK METHOD SetlsSel ected(IN isselected : BOOLEAN);
Notify the parent tree and show thisitem as either selected or not-selected.

ASK METHOD Set Expanded(1 N expand : BOCLEAN);
Expands or contracts the list of associated child items. There is no effect if the
tree item has no children.

8.16 LabelObj

A Label Qo) displays anon-user editable STRI NGin adialogbox. You can set the text
of aLabel Qbj using the Set Label () method. The position of a label can be set
with the Set Transl ati on() method; the Transl ati on corresponds to the
location of the upper left corner of the label.

8.17 ComboBoxObj

SIMGRAPHICS Il supports a combination box control (figure 8-10). A combo box
resides in a dialog box, and is composed of an editable text field and a drop down list.
When the button to the right of the text field is clicked on, the list of choices for that field
appears allowing the user to make a selection. The selected list item is then displayed in
the text field.

The list of options can be defined programmatically or from within SSIMDRAW. This

list can be sorted aphabetically and the text field is optionally editable. A
ConmboBox(bj isderived from a Text BoxQbj and is described below.
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Figure 8-10. Combo Box

ASK METHOD Set Options(I N options : OptionListType);
Sets the items in the drop down option list to the text values contained by the
given array of STRI NGs.

ASK METHOD Set Hei ght (I N hei ght : | NTEGER);
Sets the number of option items that can be concurrently viewed in the drop down
list. If the number of items exceeds " hei ght " then thelist will be scrollable.

ASK METHOD Set Edi tabl e(I N editable : BOOLEAN);
Sets whether or not the text shown in the text field can be edited by the user. If
edi t abl e is FALSE, then this field can only be set by selecting one of the
displayed options.

ASK METHOD Set Sorted(I N sorted : BOOLEAN) ;
Sorted sets whether of not the items in the option list will appear
alphabetically.

The following Text BoxQObj methods are useful for a ComboBox(bj :

ASK METHOD SetWdth(IN width : | NTEGER);

ASK METHOD Text () : STRI NG

ASK METHOD Set Text (I N text : STRING;

ASK METHOD Set Ret urnSel ect abl e(I N sel ect Wt hEnt er
BOOLEAN) ;

The BeSel ect ed method is caled whenever an item in the option list is

selected. The currently selected/displayed item can be retrieved using the

Text () method.

Note: If the Ret ur nSel ect abl e flag is TRUE, then BeSel ect ed will be called
whenever the user presses the Return key while the text field has input focus.

8.18 MultiLineBoxObj

A fully editable multi-line text box can be created and added to your dialog box. It can
contain any number of lines of readable / writable text. Text box contents can be set by
passing an array ofSTRI NGs to the Set Text Buf f er () method. For example:
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= Multi-line Text
The quick, brovwn (iR X | ak I

jurnped ower

the lazy dog's back.

Figure 8-11. Multi-line Text Box

FROM GTypes | MPORT Text Buf f er Type;
VAR

buffer : TextBufferType;

mul ti Li neBox : Ml tiLi neBoxQbj;

NEW buffer, 1..3):

buffer[1] := “The quick brown foxes”;
buffer[2] := “junped over”;
buffer[3] := “lazy dog's back.”;

ASK mul ti Li neBox TO Set Text Buf fer (buffer);
ASK mul ti Li neBox TO Dr aw,

You can get the current contents of the box with the Text Buf f er () method. Do not
DISPOSE of the array returned by this method. Use the CLONE operation if the contents
are to be saved after the multi-line box has been destroyed. For example:

buffer := CLONE(ASK mul tiLi neBox TextBuffer()):

FOR I := LONbuffer) TO H GH(buffer)
oQutPUT(i, “ : *, buffer[i]);
END FOR;

ASK METHOD Set Si ze(| N nuntCol utms, nunRows : | NTEGER)
Sets the width and height (in character units) of the text box. This includes the
size of the scroll bars

ASK METHOD Set TextBuffer(IN Ilines : TextBufferType)
Sets the entire contents of the Multi-line box. Each element in the given array
corresponds to aline of text.

ASK METHOD TextBuffer() : TextBufferType
Returns the text buffercontaining all current text.

CAUTION: The buffer will be DISPOSEd of when this object is disposed. Use
CLONE if thisdata is to be saved.
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ASK METHOD Set Hori zontal Scrol I'i ng(IN HorzScrol 1ing : BOOLEAN
Selects between horizontal scrolling or automatic line wrapping. If TRUE, a
horizontal scroll bar will be added to alow viewing long lines. FALSE will cause
long lines to automatically wragat word boundries.

ASK METHOD Set Maxi m zed(I N maxi m zed : BOOLEAN)
Sets the control to become maximized within a Cont r ol W ndowCbj when it is
created. This method only has an effect when the parent window is a
Cont r ol W ndowQbj . This method invalidates any callst&et Si ze.

Note: The BeSel ect ed() method is not called when the user presses the Return key.
However, the BeModi f i ed() method will be called whenever any change is made to
the text contents by the user. The multi-line text box can be maximized to create a text
edit window, if it has been added to a Cont r ol W ndowCQbj object. This is performed
viatheSet Maxi m zed() method.

8.19 TableObj

A “Table’ is atwo dimensional array of selectable cells or text labels. The number of
columns and rows of cells can be defined both programmatically and through
SIMDRAW. Also definable is the width of each column and the size of the visible
portion. If the table size exceeds its visible size in width or height, the table is
automatically made scrollable in that direction. The left most column is numbered "1"
while the top most row is numbered "1".

= Mean Temperature and Rainfall

January February | March April
62 64 65 67
2.2 2.0 1.6 1.2

K1 —EY

Figure 8-12 Table

A table can also have row and/or column headers. Column headers are shown by arow of
cells on top of the table. Column headers scroll in the horizontal direction but remain
fixed vertically (referred to asrow 0). The row headers are a column of cells attached to
the left side of the table which scroll s in the vertical direction only (referred to as column
0). Cellsfor the column and row headers can be selected and defined just like cellsin the
table content area.

The user can use the keyboard arrow keys (left, right, up, down) to navigate through a
table. Eachtimefocusis changed to a different cell using the arrow keys, the method will
be called. If the Verti cal G ow option is turned on and the DOWN arrow key is
pressed when the focus is on the last row in the table, a new row will automatically be
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added to the table. At this time the BeExpanded method is caled to inform the
program that the table has increased in height. If a non-arrow key is pressed when the
focusison atable cell, the Keypr ess method iscaled. This method can then be used to
change focus to a text box alowing you to set the text of the selected cell without the
user having to use the mouse. The following code can be used to aid in implementing a
mechanism for allowing a user to easily set the contents of atable:

{ OVERRI DE the Keypress() nethod on a Tabl ehj }
ASK METHOD Keypress(IN in keyPressed : STRI NG ;
BEG N

ASK textbox TO Di spl ayText (keyPressed);

ASK textbox TO Recei veFocus;
END METHOD;

{ OVERRI DE t he BeSel ected() nethod on the Tabl eCb) }
ASK METHOD BeSel ect ed;
BEG N

| NHERI TED BeSel ect ed;

ASK textbox TO Di spl ayText ( Text ( Sel ect edCol umm,

Sel ect edRow) ) ;
END METHOD;

{ OVERRI DE the BeSel ected nethod on a Text BoxQbj
whi ch accepts the text }

ASK METHOD BeSel ect ed;

BEG N
| NHERI TED BeSel ect ed;
ASK table TO Set Text (Text(), table. Sel ectedCol um,
t abl e. Sel ect edRow) ;

END METHOD;

= Table with headers
Cell [3.2] contents |32 [Lox ]

[o [o[e]-
1 21 a1 41 &1
2 22 32 4282
3 23 33 43 B3
4 24 34 44 54
- [ [+

Figure 8-13. Table with Headers
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Tabl eQbj definesthe following ASK METHODs:

Set Text(IN text : STRING IN colum, row : |NTEGER);
Sets the text shown in the cell at the given column and row.

Text (IN row, colum : |INTEGER) : STRI NG
Returns the text in the cell at the given column and row.

Set Si ze(I N nunCol ums, nunRows : | NTECGER);
Sets the number of columns and rows of cellsin the table.

Set Vi si bl eSi ze(I N wi dt h, height : I NTEGER);
Sets the size (in font units) of the visible portion of the table (not including
scrollbars).

Set Col umW dt h(I N col umNunber, width : | NTEGER);
Sets the width (in font units) of the given column number.

ASK METHOD Set Col utmAl i gnrent (
I N col umNunber : | NTEGER;
IN align : TextHorizType)
Sets the text alignment of all cellsin the specified column. Only call this method
after Set Si ze.

ASK METHOD Set Headi ngs(
I N haveRowHeadi ngs, haveCol utmHeadi ngs : BOCOLEAN)
Sets whether special scrolling panes containing row or column headings will be
included with the table. The default is 'no headings'.

ASK METHOD Set Vertical G owm | N addRowsWthScrol | : BOOLEAN
Sets whether rows will be automatically added to the bottom of the table when the
user attempts to scroll vertically past the last row. The default is'no headings' .

ASK METHOD Keypress(I N keyPressed : STRI NG
Callback for when a key is pressed. Called automatically whenever a character is
typed while focus is set to one of the table cells. A string representing the
activated key is provided. (Generally, this string will be of length '1'.)

ASK METHOD BeExpanded
Called automatically whenever an expandable table is increased in size through the
use of the down arrow key.

ASK METHOD Set Maxi m zed(I N maxi m zed : BOOLEAN)
Sets the table to become maximized within a Cont r ol W ndowObj when it is
created. This method only has an effect when the parent window is a
Cont r ol W ndowQbj . This method invalidates any callst&et Si ze.

128



Chapter 8: Controls

The BeSel ected method is caled whenever a cell is clicked on. The
Sel ect edCol umm and Sel ect edRow fields can then be used to take the appropriate
action.

8.20 Calling BeSelected for the TextBoxObj, ValueBoxObj and
ComboBoxObj

The BeSel ect ed method of a Text Box(Cbj , Val ueBoxQbj , and ComboBoxbj

will be called whenever the Return key is pressed while typing into a field, if the
Ret ur nSel ect abl e field is set to true. If this behavior is desired, call the
Set Ret ur nSel ect abl e method passing TRUE, or set the Ret ur nSel ect abl e
checkbox from within SSIMDRAW

8.21 Dialog Box

The dialog box is a container for buttons, check boxes, list boxes, radio boxes, and
labels. The size of the dialog box automatically adjusts to just fit its contents. The dialog
box appears centered in its parent window by default.

The dialog box is attached to a window by:
ASK wi ndow TO AddG aphi c(di al ogbox) ;

After adialog box is attached to a window and drawn it can receive input from the user.
Thisisdone using the Accept | nput method:

button : = ASK di al ogbox TO Accept | nput();

After aterminating button is selected the dialog box is erased and the terminating button
IS returned.

To receive dialog box selections while a simulation is running perform the following
steps:

1. Create your own dialog box object and override its BeSel ect ed method:
NEW MyDi al ogBox) ;
2. Ask the dialog box object to load its graphic description from alibrary:
ASK MyDi al ogBox TO LoadFronii brary(lib, "D al ogBox");
3. Attach the dialog box to the window:
ASK wi ndow TOAddG aphi c(MyDi al ogBox) ;

4. Start the ssmulation:

StartSi nmul ati on.
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5. The BeSel ect ed method of MyDi al ogBox will be called whenever thereis a
control selection, and the Last Pi cked field of the dialog box will point to the
control which was selected. The BeSel ect ed method should be overridden to
look something like this.

ASK METHOD BeSel ect ed;

VAR
control : Control VQbj;
BEG N
control := LastPicked,

CASE ASK control ReferenceNane
WHEN " MyCheckbox"

WHEN " MyRadi oBox"

OTHERW SE
END CASE;
END METHOD,

Dialog boxes are positionable independently of their parent window's position. It is not
necessary to use dummy windows to position dialog boxes at various screen positions.
Di al ogBoxQbj has the following method:

ASK METHOD Set Positioning (IN align : DBPositionType)
{ Sets the Positioning field.

Cent er ed -> Dialog box is centered within its

parent w ndow.

O her values -> Dialog box is positioned relative

to its Transl ation.

BottonlLeft positioning neans the bottom | eft corner
will be |ocated at the position of the screen specified by
the Translation. Note that the Translation is specified
in screen coordinates, as is done for WndowObj's; that
is, (25.0, 75.0) would refer to the point on the display
1/4 of the screen width right of and 3/4 of the screen
hei ght up of the bottomleft corner of the screen.

Positioning default value = Centered. }

Use methods Set Tr ansl at i on and Set Posi ti oni ng to specify a reference point
on the screen and an alignment relative to that point, respectively. Note that the units
used in Set Tr ansl at i on are screen units, as used when positioning W ndow(bj s.
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8.21.1 User-controlled Dialog Box Fonts

Microsoft Windows users can specify the font used for dialog box labels and controls,
using a command line argument of the form:

-font <font famly> [<size> [bold]]

where<f ont fam | y> isastring (quoted with double quotes if it contains embedded
spaces), <si ze> is an optional integer point size and bol d is optional. It is currently
not possible to specify bold without specifying the point size also. The following are all
valid examples:

-font "MS Sans Serif"

-font "MS Sans Serif" 14
-font "MS Sans Serif" 12 bold

8.21.2 Tabbed Dialogs

An application can define multiple logical pages or sections of information within a single
dialog by using fonts. This will help reduce the clutter in a diaog, and also cut down on
the multiple levels of dialog nesting otherwise needed. Pages of controls in a Tabbed
Dialog can be brought to the front by selecting it$ab at the top of the page.

= Tabbed Dialog
:ti Generall «ﬂ’ Fesources ﬁ& Expressions
Texthox #3 I

[0]'3 || Cancel I

Figure 8-14. Tabbed Dialog

Tabbed Dialogs can be created in SIMDRAW or programaticaly. In SSIMGRAPHICSII a
tab page is implemented through a TabObj object found in the module GTab. TabObj
objects are added directly to the Di al ogBoxCbj while controls are added to the
appropriate TabObj . The tab area of the dialog box is dways positioned at the top left
hand corner and cannot be moved. However, the tab area’s size can be changed using the
following method of theDi al ogBox(bj :

131



SIMGRAPHICS Il User's Manual

ASK METHOD Set TabSi ze( INwidth : REAL; I N height
REAL) ;

Sets the height and width in font units of the tab area.

Fields and methods of theTabQbj (found in the module& ab) are defined as follows:

| conNanme : STRI NG
Name of the bitmap shown in tab part othe page.

ASK METHOD Set |l conNane (IN Nane : STRI NG ;
Sets the name of the icon that appears to the left of the text in the tab. In MS
Windows systems, this refers to the name of the resource containing the bitmap
data. On X Window systems, it is the name of the window dump (".xwd") file
containing the bitmap. A path can be prepended to this file name, but the
extention should NOT be included. (Path names will be ignored on MS
Windows).

The Set Label method is used to set the text appearing in the tab.

8.21.3 Dialog Box Example Program

The next example accepts input from a dialog box created by SIMDRAW. The dialog
box contains OK and Cancel buttons. It is displayed until one of the buttons is selected.
"Ck was sel ected" or"Cancel was sel ected" isoutput.

MAI N MODULE Exanpl e7;
{ Sinple dialog box. }

FROM W ndow | MPORT W ndow(hj ;
FROM Graphi c | MPORT Graphi cLi bQbj ;
FROM For m | MPORT Di al ogBoxObj ;
FROM Button | MPORT ButtonQbj;
FROM Val ue | MPORT Val ueBoxQbj ;

VAR
w ndow : W ndowQbj ;
di al og : D al ogBox(bj ;
button : ButtonQoj;
[ibrary : G aphicLi bQbj;
val uebox : Val ueBox(bj ;

BEG N
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{ Initialize graphics and create a w ndow. }
NEW Wi ndow) ;
ASK wi ndow TO Dr aw,

{ Load description of nmenu bar fromthe library. }

NEW | i brary);
ASK | i brary TO ReadFronFil e(" Exanpl e7.sg2");
NEW di al og) ;

ASK wi ndow TO AddG aphi c(di al 0og);
ASK di al og TO LoadFronLi brary(library,
"Di al ogBox");
val uebox := ASK dialog Child("capacity ", 0);
ASK val uebox TO Set Val ue(47. 3);
{ Wait for termnating button to be sel ected
before exiting. }
button : = ASK dial og TO Accept I nput();

CASE ASK button ReferenceNane
WHEN " ok™ :
QUTPUT(" Capacity : ", valuebox. Val ue());
OUTPUT(" Ck was sel ected);
VHEN " cancel "
QUTPUT(" Cancel was sel ected");
OTHERW SE
END CASE;

DI SPOSE(w ndow) ;
END MODULE.

8.21.4 System File Browser Dialogs

The System File Browser dialog boxes take on the look and feel of the underlying
graphical environment. It provides an easy method for saving and loading files, allowing
the user to browse the file system. Below are the detailed descriptions of this object.

SysFor mvVCbj = OBJECT( For mVQbj )

ASK METHOD Accept Sysl nput () : BOOLEAN;
{ Accepts input on a systemdialog box. Control wll not
be returned until the user selects the OK or CANCEL
buttons on the form TRUE is returned on selection of the

133



SIMGRAPHICS Il User's Manual

X button, FALSE neans that the CANCEL button was pressed.
}

Fi | eDi al ogBoxCbj = OBJECT( SysFor nvQbj )
File : STRING { Nanme of file selected during |ast
interaction. }

FilterList : NaneListType { List of filter groups };
ASK METHOD SetFilterList (INfilterList : NaneListType)
{ Set a list of filter strings. Supplies an optional
list of filters and associated descriptive text. The
effect is system dependant. For Exanpl e:
NEWIlist, 1..3);
list[1] := “Wndows bitmap, *. bnp”;
list[2] := “Wndows netafile,*.wf”;
list[3] := “AutoCAD dxf,*.dxf”;

ASK fileD alog TO SetFilterList(list);
}

Path : STRING { Path to selected file }
Filter :STRING { File nane sel ection mask for browse}

ASK METHOD SetFilter(INfilterODefaultFile : STRING ;
{ Sets the string that will be used as an initial file
name "filter" for browsing through the file system The
"*' can generally be used as a wild card, but sonme systens
may al so support regular expressions. A default file nane
can be given instead of the filter. }

Notice that a method, Accept Sysl nput , isprovided in module form for use with both
System Save and Load Dialog boxes, and Font Browser Dialog boxes. Use this routine,
instead of Accept | nput ; it returns a boolean value indicating whether OK or Cancel
was selected.

8.21.5 System Font Dialog

The standard system font selection dialog is available. On Motif and OPEN LOOK a
generic font specification dialog is provided. The Font Di al ogBoxQbj isincluded in
the module Form:

SysFormvObj = OBJECT( For mvQbj )
ASK METHOD Accept Sysl nput () : BOOLEAN;
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{ Accepts input on a systemdi al og box. Control wll
not be returned until the user selects the OK or CANCEL
buttons on the form TRUE is returned on sel ection of
the OK button, FALSE neans that the CANCEL button was

pr essed.

}

Font Di al ogBoxCbj = OBJECT( SysFor nvVQbj )
{ Thi s object represents a systemspecific font
browser dialog box. Famly, Size, Wight and Sl ant
can be set using the Setlnitial Font nethod before
asking the dialog box to Accept Syslnput; the dial og
box selection |listboxes will be positioned to these
val ues when it appears initially. [If Famly is a ni
string, the dialog box |istboxes will cone up in a
default configuration.

When interaction is conpleted, the Famly, Weight,
Size and Slant fields be used in the Text Cbj nethod
Set SysFont. }

Famly : STRING; { Systemfont famly }

Si ze : INTEGER ; { System font size, in points }
Weight : INTEGER ; { System font weight;

0 = lightest,

50 = normal; 100 = bol dest }
Slant : INTEGER ; { Systemfont slant; 0O = normal;

1 =italics }

ASK METHOD Setlnitial Font (INfamly : STRI NG ;
IN size : INTEGER ; I N weight : |INTEGER ;
IN slant : INTEGER ) ;
{Use this nethod to set the initial font to be
di spl ayed in the browser when it is next drawn. }

Notice that the method Accept Sysl nput is provided for use with both System Save,
Load Dialog, and Font Browser dialog boxes. Use this routine, instead of
Accept | nput ; it returns a boolean indicating whether OK or Cancel was selected.

8.22. Alert Boxes

SIMGRAPHICS |l supports interfaces to the standard built-in aert, information, and
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guestion message boxes found under the MS Windows and X Windows toolkits. These
are implemented through the MessageDi al ogBoxCbj . The message box can be of
the oK Only, OK/Cancel, Yes/No, Yes/No/Cancel, Retry/Cancel, Or Abort/Retry/lgnore
variety. Any of the buttons on a message box can be the default button. The
Accept Sysl nput () method should be used to display the dialog and wait for areply.
This method will return TRUE if ether the Ok, Yes or Retry buttons are clicked. A
Selected Button field contains the enumeration value of the selected button after returning
from Accept Sysl nput (). Message dialogs are modal, thereby requiring a response
before mouse or keyboard interaction with any other objects can proceed. Figure 8-15 is
an example of aMessageDi al ogBoxQbj .

9 Do you want to overwrite existing file "temp.sg2"?

Cancell

Figure 8-15. Alert Dialog Box

MessageStyl eType = { use the “Set St yl e” method to set which box to

display} (PlainMessage, StopM essage, QuestionMssage, AlertM essage,
InformationM essage);

MessageResponseType = { use the “Set Responses” method to set buttons
to show } (OkResponse, OkCancelResponse, YesNoCanceResponse,
Y esNoOResponse,

RetryCancel Response, AbortRetrylgnoreResponse);

MessageBut t onType = { use the “Set Def aul t Butt on” method to set
default} (OkButton, Cancel Button, Y esButton, NoButton, AbortButton,
RetryButton, IgnoreButton);

MessageDi al ogBoxCbj defines the followingASK METHOD:s:

ASK METHOD Set Text (I N nmessage : STRI NG
Sets the message to be displayed in the dial og.

ASK METHOD Set Text Buf fer (1IN nessageli nes :
Text Buf f er Type)

Sets the message to be displayed in the didog. The message is provided as an
array of text Each element isaline of text in the message.
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ASK METHOD SetStyle (IN style : MessageStyl eType)
Sets the nature of the message. An icon may be subsequently shown with the
dialog alerting the user asto this nature. Appearance is system dependant.

ASK METHOD Set Responses (I N buttonSet
MessageResponseType);
Defines the set of response buttons on dialog.

ASK METHOD Set Def aul tButton (I N defButton :

MessageBut t onType) ;
Defines which of the buttons is default.  The default button can be activated by
pressingReturn.

EXAMPLE:

The following code will show how to create and display a Smple Yes/No/Cancel
box, possibly responding to a user’s request to exit the application.

VAR
messageBox : MessageDi al ogBox(bj ;

NEW nmessageBox) ;

ASK nmessageBox TO Set Text (“Save changes to file
“’junker.dat”””?);

ASK nmessageBox TO Set Styl e( Questi onMessage) ;

ASK nmessageBox TO Set Responses(YesNoCancel Response);
ASK nessageBox TO Set Def aul t Butt on( Cancel Button);
ASK wi ndow TO AddG aphi c( nmessageBox) ;

bool := ASK nessageBox TO Accept Sysl nput ();
CASE nessageBox. Sel ect edBut t on
WHEN YesButton : OUTPUT(“Exit and save the

changes!”);
WHEN NoButton : OUTPUT(“Exit, but dont save the
changes!”);
WHEN Cancel Button: OUTPUT("“Forget it. Don't
exit”);

END CASE

8.23 Menu Bar, Menu, Menu Item

The menu bar (figure 8-16) is a container for menus. Menus are containers for menu
options. Selecting a menu causes the menu options to appear. The menu bar is attached
to awindow by:

ASK wi ndow TO AddG aphi c( nmenubar);
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Figure 8-16. Menu Bar

After a menu bar is attached to a window and drawn it can receive input. This is done
using the Accept | nput method:

item:= ASK nmenubar TO Accept ! nput();

Accept | nput returns the menu option which was picked. You may perform various
actions depending on which item was sel ected.

CASE ASK item ReferenceNane
WHEN "Exit" : HALT;
VWHEN " Redo" : GoAgai n;

OTHERW SE
END CASE;

To receive a menu selection while a simulation is running you can do the following:

1. Create your own menu bar object and override the menu bar's BeSel ect ed
method:

NEW MyMenuBar ) ;
2. Ask the menu bar object to load its graphic description from the library:
ASK MyMenuBar TO LoadFronLi brary(lib, "MenuBar");
3. Attach the menu bar to the window:
ASKw ndow TOAddG aphi c( MyMenuBar ) ;
4. Start the simulation:

StartSi nul ati on.
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5. The BeSel ect ed method of MyMenuBar will be called whenever there is a
menu selection, and the Last Pi cked field of the menu bar will point to the
item which was selected. The BeSel ect ed method should be overridden to
look something like this:

ASK METHOD BeSel ect ed:;

VAR
BEG N
CASE ASK Last Pi cked Ref erenceName
WHEN "Exit" : HALT;

WHEN " Redo" : GoAgai n;
END CASE;
END METHOD;

8.23.1 Mnemonics

Mnemonics are one character keystrokes that enable you to pull down a menu, or select a
menu option, using the keyboard while the menu or menu option is visible. On most
systems, the mnemonic that activates a menu or menu option is displayed by underlining
the mnemonic character in the menu string. On most systems, you would press Alt plus
the mnemonic to pull down a menu, and then another mnemonic to select one of the
items in the menu. Both MenuCbj and Menul t emObj can be assigned mnemonics,
either using SIMDRAW or using the SIMGRAPHIC' s method, Set Mhenoni c() . Of
course, no two Menul t emObj s in the same MenuQbj should be assigned the same
mnemonic. If your toolkit does not support mnemonics, then assigning them has no
effect. The following code assigns the File menu the mnemonic "f", and the Save item in
the File menu the mnemonic "s":

ASK Fil eMenu TO Set Mhenonic("f");
ASK Saveltem TO Set Mhenonic("s");

8.23.2 Check/Uncheck Menu options

A small check mark can be displayed next to the right of the label on a menu option.
This is useful for indicating to the user whether an option in your program is currently
“on” or “off”. Check marks are displayed and hidden using the Set Check and
Di spl ayCheck methods. The following code puts a check mark next to a menu
option label:

ASK nmenultem TO Di spl ayCheck( TRUE) ;
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8.23.3 Accelerators

Menul t emObj can be assigned an Accelerator, a set of keys that selects a menu choice
even when the choice is not visible. Of course, no two Menul t embj s in the same
MenuBar Cbj should be assigned the same accelerator. Accelerators are usually
displayed in a menu option by displaying a descriptive string to the right of the menu
string. If your toolkit does not support accelerators, then assigning them has no effect.

The key press that makes up the accelerator can be any combination of the Alt key, the
Ctrl key, and a printable ascii character or one of the function keys, written as f1, f2, etc.
You must also specify the descriptive string that appears to the right of a menu string.
The following code assigns an accelerator for iteml and item2; to activate iteml, you
would hold down the Ctrl key while typing a; to activate item2 you would pressf 2.

ASK itenl

TO Set Accel erat or (FALSE, TRUE, "a", "ctrl+a");
ASK itent
TO Set Accel erat or (FALSE, FALSE, "f2", "funkey 2");

8.23.4 Menu Bar Example Program

The following example accepts input using a menu bar created by SSIMDRAW. When
print is chosen "Print was sel ected" is output. Selecting exit terminates the
program.

MAI N MODULE Exanpl e6;

{ Sinple nmenu bar. }

FROM W ndow | MPORT W ndowQbj ;
FROM G aphi ¢ | MPORT G aphi cLi bObj ;

FROM Menu | MPORT MenuBar Qbj, Menul tenbj ;
VAR

wi ndow : W ndow(bj ;

menubar . MenuBar Qbj ;

item . Menul tenbj ;

l'ibrary : Graphi cLi bQbj ;

Done . BOOLEAN;
BEGQ N

{ I'nitialize graphics and create a w ndow. }

NEW wi ndow) ;
ASK wi ndow TO Dr aw;
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{ Load description of nmenu bar fromthe library.}

NEW | i brary);
ASK library TO ReadFronFil e("Exanpl e6. sg2");
NEW nmenubar) ;

ASK nmenubar TO LoadFronLi brary(library, "MenuBar");

{ Add nenubar to wi ndow and display it. }
ASK wi ndow TO AddG aphi c(nenubar);
ASK nmenubar TO Draw;

{ Wait until exit is selected before exiting. }
VWH LE NOT Done

item:= ASK nmenubar TO Accept | nput ();

CASE ASK item Ref erenceNane

VWHEN "Exit" : Done := TRUE;
WHEN "Print" : OUTPUT("print selected");
OTHERW SE
END CASE;
END WHI LE;

{ Di spose wi ndow and all attached objects. }
DI SPOSE(w ndow) ;

END MODULE.

8.23.5 Cascadable Menus

Menus in SIMGRAPHICS Il can be arranged hierarchically with an unbounded depth.
In other words, a MenuCbj can contain menu options and other menus. A menu
contained in another menu will usually be shown with a small arrow (==>) and can be
brought down by dragging the mouse over this arrow and to the right. When a menu
option contained by one of the menus is selected, the BeSel ect ed methods for all
container menus will be called in a bottom up fashion. Cascadable menus can be created
programmatically with the AddG aphi ¢ and AddChi | d methods, or by using
SIMDRAW.

8.23.6 Popup Menus

A single-click on an object in the canvas of a W ndowCObj can bring up a pop-up context
menu containing commands that apply to the object. Examples for commands appearing
on this menu would be Print, Cut, Copy, Paste, Delete, Rename and Properties. A popup
menu is implemented through a PopupMenuQbj object (found in the Menu module) and
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contains Menul t enObj objects. A popup menu can be displayed alowing user
interaction with the Accept | nput () method. This menu will be displayed until the
user either selects a menu option or clicks in the background. A popup menu in a window
isshownin figure 8-17

| Convoy - [Convoy] —
=| File Edit VYiew Simulation Window Help

0|z 1| &)

A

o]
&

=

B | (€3]] 0|

1217 1s] ] € | @] ||| o

Figure 8-17. Pop-Up Menu Example

Here is an example of how to use a popup menu:

{ override I mgeCh] BeSel ected() nethod }
ASK METHOD BeSel ect ed;
VAR
popupMenu : PopupMenuQbj ;
cutltem copyltem pasteltem pickedltem: MenultenObj;

BEG N
I F wi ndow. Button > 1 { only respond to right nouse button }
NEW popupMenu) ;
NEWcutltem; NEW copyl ten) ; NEW pastelten;

{ set the | abels appearing in the nenu; build the
menu }

ASK cutltem TO Set Label (“Cut”);

ASK copyltem TO Set Label (“ Copy”);
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ASK pasteltem TO Set Label (“Paste”);

ASK popupMenu TO AddChild(cutltem “cut”, 0);

ASK popupMenu TO AddChi | d(copyltem *“copy”, 0);
ASK popupMenu TO AddChi | d(pasteltem “paste”, 0);

ASK wi ndow TO AddG aphi c( popupMenu) ;
pi ckedl tem : = ASK popupMenu TO Accept | nput();
CASE pi ckedl t em Ref er enceNane
WHEN “cut” ASK SELF TO Cut;
WHEN “copy” : ASK SELF TO Copy;
WHEN “del ete” : DI SPOSE( SELF) ;
END CASE;

DI SPOSE( popupMenu) ;
END | F;
END METHOD;

8.24 Palettes, Pallette Buttons, Palette Separators

Palettes (Pal et t eQbj ) can be created and attached to the sides of a SIMGRAPHICS 11

window. A palette contains rows and columns of selectable square palette buttons
(Pal ett eButt onCbj ). Each palette button shows a bitmap icon on its face. On MS
Windows systems, palettes can be dockable. At runtime you can reattach a dockable
palette to a different side of its window. Palettes not docked to any edge of the window

are caled floating and behave like modeless dialog boxes. Figure 8-18 shows a window
containing two palettes docked on the top and left, amenu bar and a status bar.

A palette can be created in SIMDRAW or programmatically. To use a palette, define a
new type of object derived from Pal ett eCbj and override the BeSel ect ed()
method. This method will be invoked whenever the user presses one of the palette
buttons. TheLast Pi cked field will point to the last palette button dected.

To receive palette selections while a simulation is running do the following:

1. Create an instance of your own palette object:

NEW MyPal ette);

2. Ask the palette to load its description from the library:

ASK MyPal ette TO LoadFronii brary(li b,
“Pal etteLi bNane”) ;

3. Attach the palette to the window:
ASK wi ndow TO AddGr aphi c(My/Pal ette);

4. Draw the window (or the palette) to display the palette:

ASK wi ndow TO Dr aw;
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Figure 8-18. Palette Example

PALETTE EXAMPLE PROGRAM

MAI N MODULE Exanpl e8;
{ Sinple Palette }

FROM W ndow | MPORT W ndowbj ;
FROM GPal et | MPORT Pal ettej ;
FROM GProcs | MPORT Handl eEvent s;
FROM Gr aphi ¢ | MPORT Graphi cLi bQoj ;

TYPE
MyPal etteCbj = OBJECT(Pal ette(bj)
OVERRI DE
ASK METHOD BeSel ect ed,;
END OBJECT;
VAR

nyPal ette : MyPal ettej;
w ndow : W ndowQbj ;
l'ibrary : G aphicLi bQoj;
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done : BOOLEAN:

OBJECT MyPal etteQuj ;
ASK METHOD BeSel ect ed;
BEG N
CASE ASK Last Pi cked Ref erenceNane
VWHEN “cut” : OUTPUT("“Cut operation selected”);
VWHEN “copy” : OUTPUT(" Copy operation selected”);
VWHEN “paste” : QUTPUT(“Paste operation
sel ected”);
VWHEN “quit” : done := TRUE;
END CASE;
END METHOD;
END OBJECT,

BEG N
{ I'nit graphics and create w ndow }
NEW Wi ndow) ;
ASK wi ndow TO Dr aw;

{ load description of palette fromthe library file
created by S| MDRAW }
NEW | i brary);
ASK | i brary TO ReadFronFil e(* Exanpl e8.sg2”);

NEW nyPal ette);
ASK nyPal ette TO LoadFronii brary(library, “Palette”);

{ Add palette to the wi ndow and display it. }
ASK wi ndow TO AddGr aphi c(myPal ette);
ASK nyPal ette TO Draw,

{ Get input fromthe palette }
VWH LE NOT( done)
Handl eEvent s( TRUE) ;
END VWHI LE;
END MODULE.
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Appendix A: Common Pitfalls

The following is a list of DOs and DON'Ts to keep in mind when programming a
SIMGRAPHICS |1 application. Violating these rules may result in crashes which are
difficult to diagnose.

DO NOT:
Attempt to draw a graphical object that is not attached to an imagéree or window.
Attempt to draw a control that is not attached to a control tree or window.

Set an attribute of an ancestor, and then ask one of its descendants in the treeto Dr aw
without first asking the ancestor to Dr aw. The results of this type of operation areiill-

defined. However, it is OK to set an attribute of a child and then ask its parent to

Dr aw.

Set the Rot ati onSpeed or other speed methods of dynamic image objects to
extremely high values such as 999999999.9 or a floating point exception call will be
generated.

Set any of the attributes of a graphical object directly. Alwaysinvoke the correct Set
method to set any attribute.

DO:

Remember to invoke the INHERITED behavior of any graphical object's method you
have overridden, especially th&bj | ni t method.

Remember that the default behavior of the BeSel ect ed method is to invoke an
object'sparent'sBeSel ect ed method.

Remember that when a graphical object is disposed of, al of the child objectsinitslist
are automatically disposed of.
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Appendix B: SIMGRAPHICS Il - 3D

B.1 Lights, Cameras, Action!!
Note: 3-D is presently available on Windows NT Revision 3.51 or higher.

SIMGRAPHICS |l - 3D is capable of red-time 3-D solids animation with multiple light
sources and cameras. It takes advantage of 3-D hardware accelerators to animate 3-D
simulation dojects.

The interface to 3-D graphics is similar to the 2-D interface. 3-D image objects provide
roughly the same capabilities as their 2-D counterparts. Primitives including polygons,
polylines, text, and triangular meshes can aso be created within a program and added to a
3-D window.

Camera objects provide an intuitive interface to viewing. They can be positioned and
aimed at objects or in specified directions. In addition, cameras can be attached to 3-D
images and move with their parent.

B.2 Building a 3-D Model

Constructing a simulation using 3-D is similar to building it using 2-D graphics. Like the
2-D library, the 3-D interface is provided through objects. You must create 3-D objects,
add at least one light to make the objects visible, and add a camerato view the scene. The

following is a summary of the steps and objects involved in creating a 3-D simulation
model:

1. Create objects for background and animation using SIMDRAW in 3-Bhode.
2. Create a 3-D window object W ndow3dbj
3. Create alibrary object and load the file created by SIMDRAW:

G aphi cLi bQbj

4. Create static and dynamic 3-D images and load their graphic representations from
the library. Add them to the 3-D window

| mrage3dQbj, Dynl mage3dbj
5. Create and position a light to illuminate the 3-D wortdLi ght Qbj

6. Create and position a camera and direct it to look at alocation or object in the 3-D
world. Add it to the 3-D window Caner aQbj

7. Ask the 3-D window to draw.

8. Start the simulation.
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To animate the 3-D objects, give them a speedand then ask them to:
1. Moveto aspecific coordinate
ASK obj TO MoveTo( x, Yy, 2z)
2. Follow apath defined by an array of 3-D points
ASK obj TO Fol | owPat h( poi nts)
3. Rotateto an angle
ASK obj TO Rot ateTo(xangl e, yangle, zangle )
4. Scaetoasize

ASK obj TO Scal eTo( xsize, ysize, zsize )

B.3 Objects Used

W ndow3dQbj

The 3-D Window object acts as a container for al 3-D images, dynamic images and
primitives. The 3-D window is created, positioned and sized identically to the 2-D
window object. The rendering mode for all graphics drawn in the window can be set to
wireframe, solid, or solid with shading modes. The 3-D window object also controls the
lighting equation by setting the amount of ambient, diffuse, and specular reflection. The
defaults for the lighting equation work for most situations.

Note: Not al lighting and shading options are supported on all 3-D platforms.

| mrage3dCbj and Dynl mage3dQbj

3-D Images are similar to the 2-D images. They can be positioned, rotated, and scaled.
They can also be instructed to aim at a point, or to track another 3-D object. Like 2-D
images, 3-D images can be hierarchical. A 3-D image can contain sub-images which in
turn contain sub-images. For example, a 3-D tank can have a 3-D turret attached to it as a
separate object, which moves, rotates, and scales along with the tank. Dynamic 3-D
images can move to a 3-D point in the modelling space, scale to any size, and rotate to any
angle over simulation time. It can also follow a path defined by an array of 3-D points.

Camrer a(bj

A least one camera must be Cued to view the 3-D world. Cameras are positioned in 3-D
space and are oriented either by rotation, or by aming at a location. Cameras can aso
Track 3-D objects. A tracking camera will automatically adjust itself to point at the
tracked object whenever the tracked object changes location. Cameras can be attached to
any moving or rotating 3-D object, enabling youo see from the object's vantage point.
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Any number of cameras can smultaneously view a scene. The output of each camera goes
to a section of the 3-D window described by the camera's “view port.”

Cameras also have a depth of field and can zoom in and out. The depth of field for the
camera controls the near and far viewing limits. Objects and parts of objects which lie
closer than the near distance or greater than the far distance are not displayed.

The camera's zoom factor controls the viewing angle. You may zoom in or out. Zooming
in decreases the viewing angle and enlarges the scene. Zooming out decreases the vie wing
angle and reduces the scene.

Li ght Qbj

Light objects can be created to help illuminate a scene. Light objects can be positioned
and oriented in 3-D space. Any number of lights up to the maximum allowed by the 3-D
hardware can be created. 3-D images are automatically shaded using the lights color and
position.

The three different types of lights available are directional, positional, and spot lights.

Directiona lights are similar to sunlight and are often the only lights used to illuminate a
3-D scene. Directional lights shine on all objects with the same intensity regardless of the
object's location. The light's position and its aim point determine a vector which repr esents
the light's direction.

Positional lights are similar to uncovered light bulbs. They illuminate in all directions with
intensity diminishing with distance. A pogitional light will illuminate an object di fferently
depending upon the position of the object and the light source. The attenuation field
determines how the light will fade with distance.

Spot lights are smilar to a covered lights. They produce cones of illumination which
diminish with distance. The spot light's position and am point determine the line of
maximum illumination. Its spread angle determines the width of the illumination cone and
its concentration determines how the light varies as distance is increased from the center
of the illumination cone. Attenuation determines how the light fades with distance. Spot
lights can aso track 3-D objects to keep maximum illumination focussed on the tracked
object.

Lights can be oriented through rotation, or can be asked to aim at a point. Like cameras,
alight can be attached to a hierarchy of 3-D images, and automatically moves and rotates
with its parent.

B.4 Combining 2-D and 3-D Graphics
One application can have both 2-D and 3-D graphics windows, but only 2-D graphic

objects can be displayed in the 2-D window and only 3-D objects can be displayed in the
3-D window.
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B.5 3-D Primitives

There are three 3-D primitives available: Pol yl i ne3dObj , Pol ygon3dObj , and
Tri angul ar MeshObj . SSMDRAW builds objects using only Pol yl i ne3dCbj and
Pol ygon3dQbj 's. However, all three primitives can be created programmatically.

Pol yl i ne3d(bj

The 3-D polyline object alows a line with an arbitrary number of line segments to be
drawn. The number of points that a polyline can contain is limited only by the display
hardware.

Pol ygon3dQbj

The 3-D polygon primitive allows a polygon with an arbitrary number of vertices to be
drawn. The points in the polygon must be planar. (i.e al points should line up in a plane)
The pol ygon3d object can be used build complex objects by adding polygons to a 3-D
image or dynamic image objects.

Tri angul ar MeshQbj

The triangular mesh primitive is the most efficient primitive in terms of rendering speed
and memory usage. Each new point in the points array for the triangular mesh defines a
new triangle using itself and the two points immediately preceding it in the array. See
figure B-1.

Old Triangle
(1-2-3)--

-

aw Triangle

| (2-3-4)

Figure B-1. New Triangle Formed by Point 4 in the Triangular Mesh Array

B.6 Tips for 3-D Simulation

Setting up a 3-D smulation modd is a little more difficult than it is for two dimensions,
because there are cameras and lights to consider. It is easy to overlook a detail and not
get anything to appear on the screen. If this happens make sure a Canmer aCbj has been
created and added to the either the window or the graphics hierarchy. The cameras depth
of field must be set so that the objects being viewed are between the near and far clipping

154



Appendix B: SIMGRAPHICS 1l 3-D

planes (see figure B-2). Also make sure the camera is pointing toward the objects you are
viewing.

Mearchpping plans Far cipping plans

==

S

Diapth of Fald

Figure B-2. The Camera Can See the Palm Trees, but not the Lunar Module
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Appendix C: Canvas and System Cursors

A window can optionaly have a system or canvas cursor. A canvas cursor is an object
derived from | mageQbj that tracks with the mouse. A system cursor can be the normal
system pointer, or a busy cursor such as an hourglass or watch.

C.1 Using Canvas Cursors

Since a canvas cursor is an object derived from | mageQbj , any object can be used as a
cursor. If awindow's MoveMoni t ori ng flag is set, this cursor will automatically move
with the mouse pointer. If the Moni t ori ngQ i cks flag is set the cursor will appear at
the pointer position every time the mouse button is pressed. The Set Cur sor method is
used to set the cursor of awindow.

Any object derived from | nageQObj can be used as a cursor. However, the Cur sor
module contains several predefined cursor objects derived from Pol yl i neCbj that
provide for efficient rubberband cursors. The line cursor is the simplest of them. It draws
a line from an anchor point to the current cursor position. The following code sets the
anchor point for the line cursor and initiates tracking

FROM Cur sor | MPORT Li neCursorQbj;
VAR | i necursor : LineCursorQbj;

NEW | i necur sor);
ASK |inecursor TO Set Anchor (Worl dXl o, Worl dvl o);
ASK wi ndow TOSet Cursor (| inecursor);

Note: User-defined cursors must be attached to a window or image tree before being set
as the window's cursor. However, the special predefined cursors should NOT be attached
to a window or image tree. This is because the specia cursors bypass the standard
graphics library to perform drawing and therefore can not be safely added to an image
tree.

If you do not want the | mageQbj or rubber band cursor to be displayed exactly at the
current cursor position, you can specify an x,y offset from the mouse position to where it
will be drawn. Thisisdone using the Set Cur sor O f set method. The following code
fragment causes any cursor attached to the window to be drawn at (pointer x coordinate)
+ 5000.0, (pointer y coordinate) + 2000.0 .

ASK wi ndow TO Set Cursor O f set (5000. 0, 2000.0);
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There are five cursor objects which provide efficient rubber band cursors. These are
Li neCur sor bj , Rect Cur sor Qbj , Fi xedAspCur sor (bj
Fi xedCur sor Qbj and Dual Li neCur sor Qbj . Each of these has an anchor point
from which the base of the rubber band line is drawn. The Set Anchor method sets the
anchor point. Hereis adescription of each:

Li neCur sor Qbj —The Li neCursor Qbj is used to draw a rubber band line
from an anchor point to the current mouse position.

Rect Cur sor Cbj —The Rect Cur sor Cbj isused to draw arubber band rectangle
from an anchor point to the current mouse position.

Fi xedAspCur sor Gbj —The Fi xedAspCur sor Qbj is used to draw a rubber
band square or other rectangle with a fixed aspect ratio from the anchor point to the
current mouse position. The aspect ratio of the cursor remains constant by using the
maximum of the horizontal or vertica distances from the anchor point as the
dimension for the side of the rectangle. The ratio is specified using the Set Rati o
ASK method. Theratio is given as width / height.

ASK fixedcursor TO SetRatio(2.0);

Fi xedCur sor Obj —The Fi xedCur sor Qbj is used to draw a fixed rectangle
with its lower left corner placed at the current mouse position. The size of the
rectangle is specified using thé&et Si ze method:

ASK fixedcursor TO Set Si ze(w dt h, height);

Dual Li neCur sor Gbj —The Dual Li neCur sor Obj isused to draw two rubber
band lines from two anchor points to the current pointer position. The second anchor
point is specified using theset Dual Anchor method:

ASK dual I i necursor TO Set Dual Anchor (x, Yy);

C.2 Using System Cursors

An hour glass, stop watch, etc., can be displayed instead of the system cursor. See the
modules For m and W ndow. The following field and method are new in both the
W ndowObj and Di al ogBox(Cbj objects

SysCursor : SysCursorType ; { Current system cursor
type }
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ASK METHOD Set SysCursor (I N cursorType : SysCursorType);

{ Changes the system cursor used when the pointer is
within this wi ndow or dial ogbox. See GIypes for a |ist
of supported cursor types. }

To use the system cursor, ask each window or dialog box tdSet SysCur sor :

FROM GlIypes | MPORT ALL SysCursor Type ;

ASK wi n TO Set SysCur sor (BusyCursor) ;
ASK db TO Set SysCur sor (BusyCursor) ;

ASK wi n TO Set SysCur sor ( Nor mal Cursor) ;
ASK db TO Set SysCur sor ( Nor mal Cursor) ;
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Appendix D: Creating Images at Runtime

Although images can be created within SSIMDRAW, a user may occasionaly want to
create them dynamically at runtime. This can be done for al primitives. Doing this
involves performing a NEWon the object, setting its attributes, and then drawing the
object. All attributes of a visible object can be reset at runtime with changes being seen at
the time aDr awis done.

Creating primitives dynamicaly is quite smple. It involves setting the fields of the
primitive, and then adding it to a window or image.

Note: Fields of a primitive are always initialized tan appropriate default value

D.1 Objects
PrimtiveVQbj

All primitives are derived from this object. Primitives include polylines, polygons
polymarks, text, arcs, circles and sectors. Primitives are not hierarchical: you should not
ask a primitive to AddG aphi ¢ another primitive or | mageQbj . The only attribute of
aPrimtiveVQObj isitsPointsaray. The Points field is of type Poi nt ArrayType
which isaone dimensiona array of Poi nt Type records. (These types are found in the
Glypes module) The points of a primitive define what its shape will be. The
Set Poi nt s method sets the points of a primitive. The number of points defining the
primitive is determined by the size of the given points array. All primitives are drawn
using the color attributes derived from | mageQbj . Primitives cannot hold other
primitives. Do not try to add to polygons, polylines, arcs, circles, snapshots, etc.

Pol yl i neQnj

A polyline; isaline that connects the points of the Points array. One of the attributes used
indrawing alineisits St yl e, which determines the line style to be used in drawing. This
attribute's type is Li neSt yl eType, which is defined in the GTypes module and can
take on the following values:

Li neStyl eType = (Soli dLi ne, LongDashedLi ne, DottedLi ne,
DashDot t edLi ne, DashedLi ne, DashDot Dot t edLi ne,
Shor t DashedLi ne, AlternatelLine);

Two more attributes of a polyline are its W dt h and Pct W dt h. The W dt h attribute
determines the line's width in terms of real world x,y coordinate space. If aline's W dt h
is set, then the line width will be scaled whenever the line or one of its ancestor images is
scaled. The Pct W dt h attribute determines a lin€'s width in terms of percentage of
window size. When you set the Pct W dt h attribute of a line, its width is NOT scaled
when the line is scaled or an ancestor is scaled; the line will stay the same width regardiess
of what itssizeis.
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Ar cQbj

Since ArcQbj and Pol yl i neCbj are derived from a common object Li neVQbj , an
arc contains the same style and width attributes as a polyline. An arc is defined by 3
points in the points array. The first point identifies the center of the arc. The second
point, a point on the circumference, is the beginning of the arc. The arc is drawn
counterclockwise to the third point (also on the circumference). Any points after the third
are ignored.

Pol ygonQbj

The rea world points in the points array describe the boundaries of an area to be filled.
Fill primitives (polygons, sectors, and circles) have a St yl e attribute identifying the fill
style used in drawing. This attributeisof type Fi | | St yl eType which is defined in the
GTypes module asfollows:

Fill StyleType = (HollowFill, SolidFill,
Nar r owDi agonal Fi | I, Medi unDi agonal Fill, WdeD agonal Fill,
Nar r owCr osshat chFi | I, Medi unCrosshat chFi | |,
W deCrosshatchFill);
Circl e(nj

A circleis described by the first two pointsin the pointsarray. The first point is the center
of the circle, and the second is any point on its circumference.

Sect or (bj

A sector is a sector of acircle. It isafill primitive like a circle, but is described in the
same way as an arc.

Text Qbj
A Text Qbj primitiveisagraphical display of atext string. It has attributes describing its

alignment, size, font, and the string value displayed. The font attribute is the font in which
the text value will be drawn. The following fonts are available:

Text Font Type = (Systenfont, SinpleFont, RomanFont,
Bol dRomanFont, ItalicFont, ScriptFont, G eekFont,
Got hi cFont, SystenText);

162



Appendix D: Creating Images at Runtime

D.2 System Text

Previously only vector-based fonts could be displayed in a graphics window. System text
provides access to al system fonts avallable on the underlying graphics system. An
optional trandation file provides the capability to remap fonts when the application is
moved to a different graphical environment. See the libraary module Text. These are the
Text Qbj fields and methods relating to system text:

Famly : STRING; { Systemfont famly }

Weight : INTEGER ;{ Systemfont weight, 0 = lightest,
50 = normal; 100 = bol dest }

Size : INTEGER ; { Systemfont size; in points }

Slant : INTEGER ; { Systemfont slant; O = normal; 1 =
italics }

SysFontStatus : INTEGER ; { 0 = bad system font spec;

1 found font }

PROCEDURE LoadSFontFile (IN filename: STRI NG

Fil eStatusType ;
{ Attenpts to load the specified file of systemtext font
name translations. Each entry in this file consists of a
pai r of double-quoted (") strings on each line - the
first is a nane to be translated, the second is the
translation. The intent is that font nanes for one
platformw ||l be translated to an appropriate nane on
another. Note that there are built-in translations; any
transl ati ons | oaded by LoadSFontFile will be searched
before the built-in translations. }

ASK METHOD Set SysFont (IN Fam |y : STRING ;

IN Size : INTEGER ; IN Weight : INTEGER ;

IN Slant : INTEGER ) ;
{ Sets the systemtext font to use if the Font field is
Systenifext. An appropriate font specification can be
obtai ned fromthe Form nodul e Font Di al ogBoxCbj object.}

ASK METHOD Set NoFont Error (I N i gnoreSysFontErrors

BOOLEAN) ;
{ If ignoreSysFontErrors is TRUE, the 'SysFont Status'
variable wll be set without a runtinme error being

gener at ed whenever the specified font can't be | oaded.
Default is TRUE. }
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D.3 Using System Text

Here are the stepsinvolved in using system text:

1. SetthefonttoSyst enlext (Set Font).

2. Set the font alignments (Set Al i gnnment ). This determines the position of the
text relative to the reference point and translation.

3. Set Transl at i on to move the text to the desired position. Note that the text
will be positioned relative to the specified point according to the alignments
selected.

4, Setthe Fam |y, Si ze, Wi ght and Sl ant fieds using Set SysFont. The
most direct way to get these is by using the system font browser dialog box. Note
that, by default, if the specified font cannot be found, a default system font will be
used. Using method Set NoFont Er r or , this behavior can be changed so that an
error will occur if the font cannot be found.

EXAMPLE

NEW t ext) ;

ASK text TO Set Font ( Syst enilext)

ASK text TO Set Transl ati on(6000.0, 8000. 0)

ASK text TO Set Alignnment (HorizLeft, VertM ddle)
ASK text TO Set SysFont ("Ti nes Ronan", 12, 100, 0);

D.4 Portability Issues

1. For Unix/X Windows platforms the Family field can be a complete X11 font name,
as might be obtained from the xfontsel or x|l sfonts programs usudly
included with the X Windows release. In this case, the size, weight and dant fields
will beignored. If only the foundry and font family names are used (separated by a
hyphen), the size, dant and weight fields will be used to construct a standard X11
font specification. The following are all possible Family strings for X11 platforms:

"fixed"
"adobe- new century school book"
"-adobe-tines-nediumi-*-*-*-140-*-*-*-*-1508859-1"

2. Any rotation can be specified; the text will be rendered at the nearest increment of
PI1/2.

3. The size of system text is determined by the font selected, and so, unlike stroked
text, does not change with resizing of windows or setting the scaling factor of
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ancestors in the image tree. Therefore, when the window is resized, the bounding
box (in Normalized Display Coordinates or NDCs) will change. See the note on
bounding boxes above.

4. To enhance portability, afont trandation file can be created, which provides aliases
for the font's Family field. This file is read in usng the Text module procedure
LoadSFont Fi | e. Thisis atext file conssting of pairs of strings, enclosed in
double quotes and separated by white space; the first is a string that may be
specified as the Family field of a Text Qbj , the second is a trandation that will be
substituted by the graphics library when searching for fonts to use to render the
text. Note that the aliases are substituted and searched for until a valid font is
found, and there can more than one trandation for a given dias, so that a single
trandation file can be used on more than one platform. For example, loading a
translation file containing these lines:

"Ti nes" "adobe-ti mes"
"Ti mes" "Ti nes Roman"

and setting Family to "Times' will match an Adobe Times font on an X11
platform, and a Times Roman font on Microsoft Windows.

The Set Al i gnment method specifies how the text is to be aligned upon its position.
Text can be aigned horizontally and vertically. Vertica text aignment is based on a
character cell which extends both above and below the actua character. Horizontal
alignment is done with respect to the length of the entire string. The aignments available
are:

Text Hori zType = (HorizLeft, HorizCentered, HorizRight);
Text Vert Type = (VertBottom VertM ddl e, VertTop,
Vert Cel | Bottom VertCell Top);

Text szing can be specified in one of two ways. You can use the Set Si ze method to
gpecify a “box” to fit the text string into. This box's width and height are given in rea
world coordinate space. Text with sizing specified in this manner will be scaled in size
whenever the object is scaled. The Set Pct Hei ght method is another way of giving
text size. This method specifies text height as a percentage of window height. Text with
thistype of sizing is notscaled thereforeit will always appear the same size.

Text can be rotated using theSet Rot at i on method.

D.5 Markers

Pol ymar kQnj
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A polymarker is a set of small graphica markers drawn at every point in the points array.
The markers have both a size and style. The style of a marker identifies what shape the
marker has. The following styles are available:

Mar kSt yl eType = (Dot Mark, CrossMark, StarMark,
Squar eMar k, Xwmark, D anondMark);

Marker sizeis specified much the same way astext size. The Set Si ze specifiesaszein
real world x,y coordinates. This method will scale marker size with the object it's attached
to. Set Pct Si ze method gives a percentage of window height. After this method is
called, amarker will not scale in size. These methods have the following format:

ASK METHOD Set Si ze(I N hei ght O Mar ker : REAL);
ASK METHOD Set Pct Si ze(I N pct O Wndow : Pct Type);
{ 0.0 to 100.0 }

D.6 SnapShot Object

The SnapShot Qbj is a bitmapped graphic primitive that can be attached to an image
like any other primitive. The file containing bitmap data (files with extensons“ . xwd” on
XWindowsand “. bnp” on MS Windows) is given using the Set Fi | e method. The first
point in the Points array field is the lower left hand corner of the bitmap and the second
point is its upper left hand corner. If the bitmap is non-scalable these points will be
defined automatically by SSIMGRAPHICS I1. For scalable bitmaps the programmer must
define these points. See chapter 5 for more information on using tHenapShot Cbj .

D.7 Example Program

The following example creates a small “cart” dynamically:
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MAI N MODULE Exanpl e7;

{ This nodule creates a 2 level 'Cart' and displays it on
the screen. Its first wheel is then renoved, then its
second wheel is renoved. }

FROM GTypes | MPORT Poi nt ArrayType,
FillStyl eType(SolidFill, MediunD agonal Fill),
Col or Type( G een, Yellow);
FROM W ndow | MPORT W ndow(bj ;
FROM Fill 1 MPORT CircleChj, Polygon(hj;
FROM | mage | MPORT | mage(bj ;

VAR
wi ndow : W ndow(bj ;
wheel 1, wheel 2 : CrcleQj;
cart : I mageQbj;
body : Pol ygonQbj;
wheel points : Poi nt ArrayType;
bodypoi nts : Poi nt ArrayType;

BEG N
{ bring up the w ndow }
NEW Wi ndow) ;
ASK wi ndow TO Draw();

{ assign points for all wheels }
NEW wheel points, 0..1);
wheel poi nts[0].x := 0.0;
wheel points[0].y := 0.0;
wheel poi nts[1].x := 1500. 0;
wheel points[1].y := 0.0;

{ assign points for body imge }
NEW bodypoi nts, 0..3);
bodypoi nts[0].x := 0.0;
bodypoints[0].y := 0.0;
bodypoi nts[ 1] . x : = 10000. 0;
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bodypoints[1].y := 0.0;
bodypoi nts[2].x := 10000. O;
bodypoi nts[2].y := 6000. 0;
bodypoi nts[3].x := 0.0;
bodypoi nts[3].y := 6000. 0;

{ create a body primtive }
NEW( body) ;
ASK body TO Set Poi nt s( bodypoi nts);
ASK body TO Set Col or (Yel | ow) ;
ASK body TO SetStyle(SolidFill);

{ create a wheel primtive }
NEW wheel 1) ;
ASK wheel 1 TO Set Col or (G een);
ASK wheel 1 TO Set Styl e( Medi unDi agonal Fil l);
ASK wheel 1 TO Set Poi nt s(wheel poi nts);

{ nmake a copy of it }
wheel 2 : = ASK wheel 1 TO Copy();

{ now build the tree, and add it to the root
NEW cart);
ASK wi ndow TO AddGraphic(cart);
ASK cart TO AddG aphi c(body);
ASK cart TO AddG aphi c(wheel 1);
ASK cart TO AddG aphi c(wheel 2);

{ set position of wheels in }

{ relation to their parent. }
ASK wheel 1 TO Set Transl ati on(2000.0, 0.0);
ASK wheel 2 TO Set Transl ati on(8000.0, 0.0);

{ Draw the cart }
ASK cart TO Di spl ayAt (16383.0, 16383.0);

LOCP

END LOOP
END MODULE
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SIMGRAPHICS |1 is designed for fast and smooth animation. It contains some features
that can be used to obtain even faster animation. Certain rules can aso be followed to
obtain maximum performance.

E.1 Real-time Animation Mode

A red-time animation mode adds faster, smoother animation during a simulation. The
time taken for each animation movement is compared to the elapsed wall-clock time ; if the
simulation begins to fall behind, graphical updates are skipped as required to keep up. To
invoke real-time animation:

FROM Dynam ¢ | MPORT Real Ti neAni mati on;

BEG N
Real Ti meAni mati on : = TRUE;

StartSi nul ati on;

E.2 SetSnapShot

A snapshot can be taken of an image and used for animation. This snapshot can be drawn
to the window faster than the vector representation of the image. A complicated snapshot
is drawn in the same time as a Smple snapshot. The Set SnapShot method marks an
image so that snapshots are taken automatically.

ASK truck TO Set SnapShot ( TRUE) ;

SnapShot should only be used on images whose appearance remains static. An image
that is continually scaled and rotated or an image whose children are continually modified
or repositioned should not set snapshot. (When the description of an image changes, the
library must throw away its snapshot and construct a new one. This can be expensive if
the image's description is continually changing.)

E.3 SetRedrawable

When the Redr awabl e flag of an image is s, it will be automatically repainted if
another image on top of it is erased. This is why you need not worry about redrawing
images that have been “run-over” by another image. Images are created with the
Redr awabl e flag set to TRUE, but this flag can be cleared using the Set Redr awabl e
method. Images that will never be run over by another image can have the Redr awabl e
flag set to FALSE and some animation speed improvement may be seen. For example,
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suppose you had an image named shor eLi ne that could never be obscured by another
image:

ASK shoreLi ne TO Set Redr awabl e( FALSE) ;

This flag could aso be cleared if you wanted to see an image be eaten away by another
image.

E.4 Exclusive OR Drawing Mode

SIMGRAPHICS |1 provides an “exclusive-or” drawing mode. When using this mode the
graphics library does not have to “repair” parts of the scene that are run over by a moving
image, thus leading to faster animation. This mode is recommended only for smple scenes
and is best suited for images that are composed of polylines. The W ndowCbj method
Set Fast Dr aw sets the exclusive-or drawing mode. Note that the mode appliesto ALL
objects in the window.

E.5 Miscellaneous Tips on Faster Animation

Remember that the time it takes to draw an image is proportional to the size of the
bounding box (the smallest rectangle that encloses the image). A big image takes much
longer to draw than a small one. Therefore, if you had an image whose children were
positioned far apart from each other, this image would take a long time to draw, since the
bounding box of the image is huge. In this case it is advisable to draw the children of the
image instead of theimage itself. For example, suppose bi gl mage was composed of the
two images f ar Chi | d1 and f ar Chi | d2 and that these children were trandated to
opposite corners of the window. The code:

ASK farChildl TO Draw);
{ farChildl at (0.0, 0.0) }
ASK farChild2 TO Draw);
{ farChild2 at (32767.0, 32767.0) }

is preferable to:
ASK bi gl mrage TO Draw();
E.6 Command Line Options
Two command line optionsnay be passed to SIMGRAPHICS |1 executables:

- nogr ap This option causes your executable to run without displaying any graphics,
including user input dialog boxes and menu bars.
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- noi mage This option causes the executable to run without displaying animation,
but it will display dialog boxes and menu barsto allow user input.

In both cases, Ti neScal e isset to run the simulation as fast as possible.
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Appendix F: Complete Solar System Example

Title:
Creator:
CreationDate:

Figure F-1. Solar System

MAI N MODULE Exanpl e3;
{ Exanpl e3 -- Conpl ete nodel of solar system

The foll owm ng exanpl e graphically nodels the solar system
and the rotating planets. Planets spin on their axis while
rotating around the sun. Every earth hour, the pl anet
positions and rotational spins are updated. }

FROM GTypes | MPORT Wor | dXhi, Worl dYhi ;
FROM Graphi c | MPORT Graphi cLi bQbj ;
FROM W ndow | MPORT W ndow(bj ;

FROM | con | MPORT | conVQbj ;

FROM | nage | MPORT | mage(bj ;

CONST
MercuryYear = 87. 784,
{ # earth days in a nercury year }
VenusYear = 224.013;
{ # earth days in a venus year }
Eart hYear = 365. 25;
{ # earth days in an earth year }
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Mar sYear = 685. 15;
{ # earth days in a mars year }

MercuryDay = 1416.0;

{ # earth hours in a nercury day }
VenusDay = 6000. O;

{ # earth hours in a venus day }
Eart hDay = 24.0;

{ # earth hours in an earth day }
MarsDay = 24. 616;

{ # earth hours in a mars day }

MercDi st = 3.217;

{ mercury light mnutes fromsun }
VenusDi st = 6. 011;

{ venus light mnutes fromsun }
Eart hDi st = 8. 310;

{ earth light mnutes fromsun }
MarsDi st = 12. 662;

{ mars light mnutes fromsun }

Syst Si ze = 15. 0;
{ radius in light mnutes of this nodel }

VAR
[ibrary : G aphicLi bQbj;
w ndow : W ndowQbj ;
sol ar System : | mageQbj ;
sun, mercury, venus, earth, mars : | nmageQj;
mercuryOrbit, venusOrbit, earthObit,
marsObit : | mageoj;
mer curyRot, venusRot, earthRot, marsRot : | NTEGER
mercuryOrbitRot, venusOrbitRot, earthOrbitRot,
marsOrbit Rot : | NTEGER;
eart hHours : REAL;
BEG N
{ create a window for the solar system and
bring it up on the screen }
NEW wi ndow) ;

ASK wi ndow TO Draw();
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{ create a library and have it read the saved
[ibrary "Exanpl e3.sg2" }
NEW | i brary);
ASK library TO ReadFronFil e("Exanpl e3. sg2");
{ get planets fromthe library. Assune they have
been saved using the nanmes "SUN', "MERCURY",
"VENUS", "EARTH' and "MARS' in S| MDRAW }

NEW sun) ;
NEW ner cury);
NEW venus) ;
NEW eart h);
ASK sun TO LoadFronili brary(library, "SUN");
ASK nercury TO LoadFronii brary(library, "MERCURY");
ASK venus TO LoadFronili brary(library, "VENUS");
ASK earth TO LoadFronili brary(library, "EARTH');
ASK mar s TO LoadFronii brary(library, "MARS");
{ Build the solar system Special 'Obit
i mges' are added as parents of the pl anets.
Rotating these will cause the planets to
rotate around the sun. Rotating the planets
t hensel ves causes themto spin on their axes }

NEW sol ar System ;
{ create the solar system}
NEW nmercuryOrbit);
{ create new orbit inmages }
NEW venusOrbit);
NEW eart hOrbit);
NEW mar sOrbit);
ASK sol ar System TO AddG aphi c(nercuryOrbit);
{ add the orbit imges to the }
ASK sol ar System TO AddG aphi c(venusOrbit);
{ solar system}
ASK sol ar System TO AddG aphi c(earthOrbit);
ASK sol ar System TO AddG aphi c(marsOrbit);
ASK sol ar System TO AddG aphi c(sun);
ASK nercuryOrbit TO AddG aphi c(nercury);
{ add the planets to their orbit }
ASK venusOrbit TO AddG aphi c(venus);
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{ imges }
ASK earthOrbit TO AddG aphic(earth);
ASK marsOrbit TO AddG aphi c(mars);

{ add sol ar systemto the universe }
ASK uni verse TO AddG aphi c(sol ar System ;

{ Now set the world coordinate system of the
solar system Positioning of the solar system
is then given with respect to to the default
worl d, and positioning of planets is given
Wth respect to the solar systemworld. }

ASK sol ar System TO Set Wr | d(- Syst Si ze, -SystSi ze,
Syst Si ze, Syst Size);

ASK sol ar System TO Set Tr ansl ati on(Wor | dxhi / 2. 0,
Wor I dYhi / 2. 0);

ASK nmercury TO Set Transl ati on(MercDi st, 0.0);

ASK venus TO Set Transl ati on(VenusDi st, 0.0);

ASK earth TO Set Transl ation(EarthDi st, 0.0);

ASK mars TO Set Transl ati on(MarsDi st, 0.0);

{ draw the entire solar system}
ASK sol ar System TO Draw() ;

{ Each earth hour, conpute the anount of
rotati on of each planet and planet orbit, then
rotate planets and orbits }
LOOP
{ conpute rotations of planets }
mer curyRot = TRUNC((earthHours / MercuryDay) *

360. 0);

venusRot := TRUNC((earthHours / VenusDay) *
360.0);

earthRot := TRUNC((earthHours / EarthDay) *
360. 0);

mar sRot : = TRUNC( (earthHours / MarsDay) * 360.0);

{ conpute rotations of orbits of planets }
mercuryOrbit Rot : = TRUNC((earthHours / (EarthDay *
MercuryYear)) * 360.0);
venusOrbitRot := TRUNC((earthHours / (EarthDay *
VenusYear)) * 360.0);
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earthOrbitRot := TRUNC((earthHours / (EarthDay *
EarthYear)) * 360.0);

marsOrbitRot : = TRUNC((earthHours / (EarthDay *
MarsYear)) * 360.0);

{ rotate the planets }
ASK nercury TO Set Rotati on(nercuryRot);
ASK venus TO Set Rot ati on(venusRot);
ASK earth TO Set Rotation(earthRot);
ASK mars TO Set Rot ati on(mar sRot) ;

{ rotate the planets around the sun }
ASK nmercuryOrbit TO Rotate(mnmercuryO bitRot);
ASK venusOrbit TO Rotate(venusOrbitRot);
ASK earthOrbit TO Rotate(earthOrbitRot);
ASK marsOrbit TO Rotate(marsOr bitRot);

{ update every 6 earth hours }
earthHours := earthHours + 6.0;
END LOOP;
END MODULE.
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Appendix G: Utility Procedures

G. 1 Utilities

There are some procedures available to perform various functions regarding graphical
objects. These procedures are found in the modul&Pr ocs and are listed below:

PROCEDURE Handl eEvents (I N waitFor Event : BOOLEAN);
This procedure cals the low level event handler for a system. It is used to detect
mouse clicks, mouse movement, image selection and form input. It is caled
automaticaly if you peform an Accept | nput method or are running a
simulation. It must be called at least four times a second to recelve mouse input
from the user ifwai t For Event isFALSE.

PROCEDURE CGet RGBCol or
(I'N color : Col orType;
QUTr,qg,b : PctType);
Given a predefined color, itsred, green, and blue triple is computed and returned

PROCEDURE ScreenRatio() : REAL;
Returns the ratio of screen width to screen height on a given system.

PROCEDURE Tr ansform
(I' N sourcel mage, destlmge : | nageQbj;
I N sourceX, sourceY : REAL;
OQUT dest X, destY : REAL);

This procedure transforms a point given under sour cel nage's world coordinate
system to one given in dest | mage' s coordinate system. If NI LOBJ isgiven as
the source or destination image, the Def aul t Wor | d is used as the coordinate
system for thisimage. Both images must be attached to the same tree at the time
this procedure is called. Referring to the solar system example of Appendix F,
suppose we had a point in Earth coordinate system units that we wanted to
transform into Mars coordinates:

Transfornm(earth, mars, earthPt.x,
earthPt.y, marsPt.x, marskPt.y);

Or to transform a default world coordinate into Earth coordinates:

Transforn( NI LOBJ, earth, nouseX, nouseY,
earthPt.x, earthPt.y);
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PROCEDURE SnapShot Fi | eExtension() : STRI NG
Returns the extension of a SnapShot (raster) filein the form . xwd, . bnp, etc.
depending on which toolkit the host machine is running under.

PROCEDURE | s3DGr aphi csAvai | abl e() : BOOLEAN
Returns TRUE if 3-Dimensiona Graphics is available. The machine must support
the OpenGL Graphics library in order for SIMGRAPHICS Il 3-D support to
function.

PROCEDURE Set FraneTitle(INtitle : STRING;
Sets the title displayed on the frame window. This procedure will reset the title
displayed on the header bar of the frame window. The procedure can be called
before or after the frame window has been made visible, and will automatically
update the title.

PROCEDURE Set Fr anmel conNanes(I N smal | | conNane,
| argel conNanme : STRI NG ;

Sets the icons used when the frame window is minimized. If the application
contains a frame and sub-windows, this procedure will identify either the resource
or bitmap file names of the icons representing the minimized application.

PROCEDURE Set FranmeTransl ation(IN tx, ty : PctType)
If the application contains a frame and sub-windows, this procedure will specify
the initial position of the lower left hand corner of the frame window. Position is
gpecified in "screen" coordinates (where the lower left hand corner of the
computer screen is (0,0) and the upper right corner is (100,100). This procedure
must be called before the first sub-window isdrawn.

PROCEDURE Set FranmeSi ze(I N wi dth, height : PctType)
If the application contains a frame and sub-windows, this procedure will specify
the initial size in "screen" coordinates ([0,100], [0,100]) of the frame window.
This procedure must be called before the first sub-window is drawn.

PROCEDURE Cet FranmeTransl ation(OUT tx, ty : PctType)
If the application contains a frame and sub-windows, this procedure will retrieve
the current position of the lower left hand corner of the frame window. Position is
specified in "screen” coordinates [0,100], [0,100].

PROCEDURE Get FranmeSi ze( OUT wi dth, height : PctType)
Gets the current size of the frame window. |If a sulwindowed style application is
being used, this procedure will retrieve the current size in "screen" coordinates
([0,100], [0,100]) of the framewindow.
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GRAPHI CS ERROR 200: Unexpected NIL arg to nethod
Make sure you have created an instance of a graphic object before adding it.

GRAPHI CS ERROR 201: Repl acenent nust invol ve object of
sane type

Only objects of the same type may be replaced.

GRAPHI CS ERROR 202: Attenpt to update or draw a control
whi ch has not been attached to a
cont ai ner control

Check to see if a control has been added to a container control such as a dialog
box, menu bar, list box, or radio box before asking it to update or draw.

GRAPHI CS ERRCR 203: Attenpt to update or draw a control

whose parent control has not been
dr awn

The dialog box or menu bar must be drawn before attempting to draw a control it
contains. The sameistrue for list boxes and radio boxes.

GRAPHI CS ERROR 204: Attenpt to attach an object to a
non-cont ai ner contr ol

There are restrictions on the type of objects which can be attached. Menu bars can
add menus only, menus can add menu items only, etc.

GRAPHI CS ERROR 205: Attenpt to attach a control which
is already attached

Y ou must remove a control before you can add it again.

GRAPHI CS ERROR 206: Attenpt to reset course while
nmovi ng to a destination

Y ou must stop motion before changing the course.
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GRAPHI CS ERROR 207: Attenpt to 'MoveTo' while noving to
a destination

Y ou must stop motion before changing course.

GRAPHI CS ERROR 208: Attenpt to 'FollowPath' while noving to
a destination.

Y ou must stop motion before changing the destination.

GRAPHI CS ERROR 209: Path array nust contain at |east 2
poi nts

Make sure at least two points that have been defined in the array passed to
Fol | owPat h.

GRAPHI CS ERROR 210: Attenpt to perform' RotateTo' while
rotating to an angle

Y ou must stop motion before changing the angle to rotate to.

GRAPHI CS ERROR 211: Attenpt to perform' Scal eTo' while
scaling to a factor

Y ou must stop motion before changing the size you are scaling to.
CGRAPHI CS ERRCR 212: Form nust be attached to a visible
w ndow before updating or draw ng
it
Y ou must add the menu bar or dialog box to a window before drawing it.

GRAPHI CS ERROR 213: Attenpt to add invalid object to
di al og box

Make sure the dialog box is a container for the type of object you are trying to add
toit.

GRAPHI CS ERROR 214: Graph not attached to tree

You must attach the graph to a window or an image object before drawing or
updating.

GRAPHI CS ERROR 215: Attenpt to replace a N L object

Only non-nil objects may be replaced.
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GRAPHI CS ERROR 216: Attenpt to re-associ ate object

Y ou must disassociate an object before associating it again.
GRAPHI CS ERRCR 217: (bj ect not associ ated

Object which you are trying to disassociate has not been associated.
GRAPHI CS ERROR 218: Attenpt to save to a NIL library

Y ou must create an instance of the library by performingSEWbefore saving it.
GRAPHI CS ERROR 219: Attenpt to load froma NL library

Y ou must create an nstance of the library by performing &lIEWbefore saving it.
GRAPHI CS ERROR 220: nject not found in library

Make sure the object name you passtd_oadFr onLi br ary isin thelibrary.
GRAPHI CS ERROR 221: Library object of wong type

Make sure the type of object asked to LoadFr onli br ary matches the type of
object created in SIMDRAW. Also make sure that you perform the | NHERI TED
Qobj I nit for any graphic objects which have Qbj | ni t overridden, otherwise
the object type is not defined.

CGRAPHI CS ERRCR 222: Image's tree not attached to w ndow

An icon's parent or ancestor must be attached to a window before the icon is
drawn or updated.

GRAPHI CS ERRCR 223: Image not attached to tree
Anicon must be attached to a window or an image before drawing or updating it.
GRAPHI CS ERROR 224: 1 mage's w ndow not drawn

An image must be attached to a window that is visible before drawing or updating
theicon.

GRAPHI CS ERROR 225: Low worl d boundary equal to high

Make sure the Set Wor | d call for the image does not set the low vaues equal to the
high values.
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GRAPHI CS ERROR 226: Attenpt to add non-icon to an | nage
Only images and their derived types may be added to an image.
GRAPHI CS ERRCR 227: Attenpt to add icon already in tree

Y ou must remove the image before adding it again.

GRAPHI CS ERROR 228: Attenpt to add non-list box itemto
l'i st box

Only list box items may be added to alist box.

GRAPHI CS ERRCR 229: Attenpt to add non-nmenu itens to
menu bar

Only menus may be dded to a menu bar.

GRAPHI CS ERRCR 230: Attenpt to add non-nmenu itemto
menu

Only menu items may be added to a menu.
GRAPHI CS ERROR 231: Slice nunber not found

Pie dice numbers start a 1. Make sure you have created as many dices in
SIMDRAW as you are trying to access from the program.

GRAPH CS ERROR 232: Data set nunber not found

Data set numbers start at 1. Make sure you have created as many data sets in
SIMDRAW as you are trying to access from the program.

CGRAPHI CS ERRCR 233: Attenpt to add non-radi o button
object to radi o box

Only radio buttons may be added to a radio box object.

GRAPHI CS ERROR 234: Non-existent library file <file
name>

You tried to read in a library file that does not exist. This error does not occur if
the library is asked toSet NoEr r or ( TRUE) .

GRAPHI CS ERROR 235: Bad version library file

You tried to read in alibrary file created by a version of the editor newer than the
runtime library you are using.
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CGRAPHI CS ERRCR 236: Snap shot file “filenanme” could not be
read

An attempt was made to load in a bitmap file that was either non-existant, read
protected, or of the wrong format. To disable printing of this error, use the
SnapShot Qbj . Set NoEr r or method, or set the | gnor eSSLoadErr ors
variable in the module GSnap to TRUE. Inthiscase, the Fi | eSt at us fidd will
contain the status of the last “Read” attempt.

CGRAPHI CS ERRCR 237: Attenpt to add a control to a file
di al og box.

The structure of the file, font, and message dialog boxes is defined by the toolkit.
Y ou are not allowed to add controls to these objects.

GRAPHI CS ERROR 238: Systemfont famly <famly nane> size:
<pt _si ze> wei ght: <wei ght> could not be found

A font matching the given font desciption could not be found on the server. The
Text Obj . Set NoFont Er r or method can be used to disable printing of this
error message. In this case the SysFont St at us field will contain the status of
the last attempt to display the text. See appendix D.

CGRAPHI CS ERRCR 239: (bject to convert not a WndowCbj or
| mageQbj

Only objects deririved from | nageCbj can be converted to EPS PostScript.
Dialogs, menus and pal ettes cannot be converted.

GRAPH CS ERROR 240: Pane nunber exceeds total nunber of
st at us panes

When using the ShowSt at us or Set PaneW dt h methods of W ndow(bj ,
the given pane number must be 0 and the number of panes - 1.

GRAPHI CS ERROR 241: Button face icon <path_nant could not be
| oaded

An attempt was made to load in a bitmap file for a palette button that was either non-
existant, read protected, or of the wrong format. To disable printing of this error, use the
Pal et t eBut t onObj . Set NoEr r or method, or set thel gnor eSSLoadErr or s
variable in the moduleéGSnap to TRUE. Inthiscase, theFi | eSt at us field will contain
the status of the last “Read” attempt.
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