GuIrit Introduction
The GuIrit package is developed at the Technion and serves as a graphical user interface (GUI) for the Irit solid modeling kernel (see www.cs.technion.ac.il/~irit and www.cs.technion.ac.il/~GuIrit for more). GuIrit is based on wxWidgets (see http://www.wxwidgets.org/), and is ported to Windows, Unix/Linux, and Mac environments.

This very short document provides some minimal information regarding the use of the GuIrit modeling environment.  Every GUI widget typically has a short tool-tip, when pointed at, which will provide a context-sensitive help.   GuIrit is developed so this minimal help might suffice.  Also provided, aside from this document, are documents that discuss the compilation and installation process (GuIritInstall) given all the source code, and the shared libraries’ extension user interface (GuIritSharedExtensions).

Functionality in GuIrit could be divided into built-in or extended.  The extended functionality is provided via shared libraries (DLLs in Windows, SO in Unix/Linux, etc), and typically provides extensions to modeling operations.  All modeling extension functions are loaded as separated shared libraries during the initialization of the program (See more on shared libraries extension in the GuIritSharedExtensions document).  Everything else is built in.  In addition, you have the following on-line help, in your GuIrit disposal:

· A list of all built in functions, by selecting "Show built-in funcs" [image: image1.png]


 tool under the "Help" top tabs menu. 

· A list of modeling functions, by selecting "Show modeler funcs" [image: image2.png]


 tool under the "Help" top tabs menu.
· A list of all mouse/key bindings, by selecting "Show key/mouse bindings" [image: image3.png]


 tool under the "Help" top tabs menu. 
All functions, built-in or modeling, have a unique name that could be used so a binding to a keystroke or a mouse event, a menu item, or a toolbar’s icon, could be made.  See the guirit.cfg for defining such new bindings.  In fact, the entire top tabs menu and the entire set of tools in the tools bar are fully configurable via the guirit.cfg file.  The guirit.cfg file is one file per system and is installed in the same location where the executable is.  In addition, a GuIritGui.cfg file on windows (.GuIritGui.cfg on Linux/Unix/Mac) can be used to store user-specific setups such as windows sizes and locations.
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Working in GuIrit

The GuIrit environment consists of several main modules:

1. The top tabs menu

2. The Tool bars

3. The graphics display window(s). 
4. Notebooks of panels.

5. Input/Output area.

The position of all widgets (following wxWidgets support) is fully configurable by simply selecting and dragging the relevant (title of the) widget.  In fact, your current windowing configuration of GuIrit could always be saved by using "Save Configuration" under the "File" top tabs menu.

The toolbars are colored differently based on the class these tools belong to (most of this is again fully configurable in guirit.cfg and assumes the default configuration as GuIrit is coming with, in the installation package). 
Almost without exception, modeling panels (of new geometry) cannot co-exist. If you opened a panel to create a sphere, opening a second panel to create a cylinder will close the first panel.  This behavior is to reduce confusion, might change in the future, and is not related to modifying/re-editing existing geometry.  General control panels can co-exist with other panels as modeling panels that do not create geometry.  For instance, see the fineness [image: image4.png]16
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 in the CSG tab that controls the resolution of polygonal primitives.

Virtually all GuIrit functions, built-in or not, can be bind to key, mouse or gestures events and/or the top down main menu. A gesture is simply a mouse sequence of left/right/up/down motions. See guirit.cfg for more. While the vast majority of key/mouse/menu/toolbar bindings could be fully configured, a few are hard-coded at this time:

· In the (Open GL) display window, scene rotation/translation/scale is hard-coded to mouse-left/mouse-right/mouse-middle-click-and-drag, respectively.  On some hardware platforms, the cursor will change accordingly.

· In the (Open GL) display window, Single Object / Polygon can be selected via a left-mouse-click / Shift-Alt-left-mouse-click, respectively.
· In the (Open GL) display window, Multiple objects / polygons selection can be performed in two ways. The first is via Alt-left-mouse-click / Shift-left-mouse-click, respectively. 
· Alternatively, one can activate the graphics ‘Selection’ modeling function (typically under the ‘Object’ tab) and then select all entities inside a rectangular or a freeform sketched region in the (Open GL) display window with Ctrl-left-mouse-click-and-drag / Shift-left-mouse-click-and-drag, respectively.
The Geometry type selection (objects / polygons) can be set by the specific function parameter in the panel.
   In this case, the objects’ selections in the Hierarchy window will change accordingly. The selected objects will be optionally colored in the selection color (See highlight/selection options in the "Configuration control panel") in both windows.

· In the (Open GL) display window, Gestures are hard-coded to mouse-left-and-right-click-and-drag.

· Control-left-mouse (that can also be combined with shift and alt) operations are reserved for shared extension modeling dll operations, in the graphics display window.  I.e. Insert (control) points or sketching a curve will be performed with control-left-mouse operations.  Some modeling operations also exploit other key modifiers like alt- and/or shift- but only in addition to the control-left-mouse combinations, that will always be part of it. On some hardware platforms, the cursor will change accordingly.
Some panels, first and foremost the object and window Open GL setup panels, are animatable.  This means that the values these widgets provide in those panels could be a function of time.  If you point at a widget and the tool-tip states this widget is animatable, then by control-left-mouse-click you can open a control to set the animation of this value.  Animation of this widget's value will commence once an animation is activated in the animation panel, [image: image5.png]BLAvEBQ@hH



.

GuIrit is about modeling and creating geometry.  The default environment in GuIrit (and Irit) is a working space of [-1, 1] in all three axes.  While you can construct your geometry in different scales, it is recommended to use, create, and model geometry in this unit-cube space.  As an additional tip, you can always re-center your view around an object by applying the 're-center' built in operation to it.  By default, this amounts to right-mouse-clicking on the object in the Hierarchy window (See below) and selecting 'Re-center'.
[image: image16.png]



Using the Modeling Functions 

As stated, most of tools are related to modeling functions (uploaded from DLL at init time, In fact). To create geometry, activate the desired modeling function under the top tabs menu. For instance, to create a sphere primitive, click on the "Sphere" [image: image6.png]


 tool under the ‘CSG’ tab.  A panel like the one on the right will open, in the notebooks’ area. The panel will typically create temporary geometry immediately with the default provided parameters, for reasons to be described shortly.  All the expected parameters for the desired geometry will be displayed.  Looking from top to bottom on the panel, you see:

1. The panel tab (Here has [image: image7.png]


 icon on the caption). A right mouse click on the panel’s tab is equivalent to pressing the 'Ok' button of this function. Simiarly,  a middle mouse click is equivalent to a 'Cancel' (See below (section 6) for farther explanation regarding 'Ok' and 'Cancel' functions).  
2. The panel’s title (Here “Sphere primitive”).  If the mouse is pointing on the title a tool tip with some help on this function will be displayed.  Double left-click on the title with the mouse and the same description of what this function is doing and how/what the user can/should do, will be displayed in a new popup window.  ^H is similarly reserved for this popup window, anywhere in the background of the panel.
3. The name of the object to be created (i.e. "SPHERE_000010") that you can edit and modify as you desire.  Note the default name is set to be the function's name concatenated with a unique id that is incremented all the time.

4. This specific function's parameters; a center and a radius in this case, both with real valued numbers.  Some modeling functions are more involved and require integers, (control) points, curves, surfaces, etc.  
What is interesting about real-numbers-input-widgets (seen in yellow in the panels) is that you can set them up like a slider, via right-mouse-click-and-drag:

· Vertical drag has a resolution much larger than a horizontal drag. 
·  Alt key modifier while dragging will have a smaller affect.

·  Shift key modifier while dragging will have a larger affect.
Alternatively, you can update integers-widgets and real-numbers-input-widgets by scrolling the mouse wheel upwards or downwards (for real-widgets - Alt and shift modifiers will have the same effect as was explained above).
 Needless to say, the temporary geometry, as created, will follow every change you make to the parameters (again more on this shortly).

5. A few additional optional parameter:

a. Update – This check box, when checked, forces that the temporary geometry will be updated automatically on every change made to any the parameter in the panel.

b. Negate (not seen here) – When checked and the geometry is orientable (i.e. a surface), negate the orientation.

c. Hide Params. (not seen here) – when checked, geometry that is a parameter of this (modeling) function, will be tagged as hidden once this operation is completed.

d. PtSize (not seen here) – some (modeling) functions requires (control) points and this widget will allow setting those points' sizes.

e. Reset Params button – will reset all parameters to default values.
6. Ok/Commit, Apply, or Cancel buttons.  Ok/Commit will activate the creation/performance of the operation and close this panel.   Apply will also create/perform the operation but will leave the panel open so you could create more geometry with similar parameters.  Cancel quits while creating nothing.  At times only a subset of these three buttons will be available.

Hierarchy window
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A panel that will always be open is the hierarch panel.  See example on the right.  A scene (yes, there can be more than one scene) consists of its light sources, cameras and obviously geometry.  Geometry could be visible or hidden, in which case the name in the hierarch is grey, like "Sphere_000069" on the right (Recall you can automatically hide geometric parameters of newly constructed geometry).  Object can also be highlighted, like “SEXTRUDE_000073_1” on the right, by having the mouse cursor hover over them (make sure “Auto Highlight” and “Highlight Selection” are enabled in the “Configuration Panel”). The icon next to the name of a regular object (without children) is the icon of the modeling function that created the object, like [image: image8.png]


 next to "Sphere_000069". The icon next to the name of object with children is a merged icon - function icon with (open / close) folder, for editable root, like [image: image9.png]


next to"CDivide_000076", The children have gray function icons (as uneditable leaves, like[image: image10.png]


next to "CDIVIDE_000076_1" . Objects can also be selected by pointing at them in the hierarchy with left-mouse-click or in the actual graphic display window (See “Working in GuIrit” above), multiple object selection is possible as well with alt-left-mouse-click). The selections in the Graphic window will change accordingly.  In both cases the selected object will be optionally colored in the selection color (See highlight/selection options in the "Configuration control panel") in both windows.

Right-mouse-click on an object in the hierarchy will popup a menu with operations that could be performed on this object (you can also right click on an object in the display window to get the same menu).  Most entries in the popup menu are quite self-explanatory and we will not discuss them here. 

The non trivial ones are:

· "Print Object" and "PRINT OBJECT" dumps a text description of the object to the "General Output" window at the bottom.  "Print Object" is a much concise version of the full dump of "PRINT OBJECT". 

· "Transform Object" activates a mode to transform that object.  More on that below. "Reset Transform Object" reset that transformation of the selected object to nothing (a unit transformation matrix).

· Under "Edit" you will find "Geometry".  This entry allows you to go back to the modeling function that created this geometry and change its parameters.
  Finally, on some platforms, a double-left-mouse-click on the name of the object will hide/show it.  A double-left-mouse-click on an icon of an object will also (de)activate "3D Transform Object".  A shift-double-left-mouse-click on an icon of an object will (de)activate "2D Transform Object".
Dependency 
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GuIrit supports the ability to create dependencies between related objects.  If you created two boxes and then subtracted the smaller one from the larger one using a Boolean subtraction operation, the resulting object depends on the two boxes.  If you apply "Edit -> Geometry" to one of the two boxes and change its dimensions, the Boolean subtraction will be reevaluated automatically, if "Object Dependency" is on (See "Configuration control panel").  You can, at any time and as seen on the right, see the dependency graph of all the objects in the current scene by clicking on the [image: image11.png]


 icon, which opens the "Dependency panel".
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Transformation
When you popup an object’s menu with a right-mouse-click on it, and select "Transform Object" related option, a transformation control frame around the object(s) (as in on the right) will show up.

  The cylindrical bars of the frame allow you to rotate the object, the small boxes in the frame to translate it, and the spheres to scale it.  All with a left-mouse-click-and-drag operation.  In addition, a control-left-mouse-click-and-drag on the boxes will non-uniformly scale the shape.  
  By default, the transformation controller operates around the center of the bounding box of the object(s) undergoing transformation. Control-left-mouse-click on the transformation controller (not on the boxes, which binds this event to non-uniform scale) will allow you to set a different origin for the transformation.  Alt-left-mouse-click-and-drag will render the transformation controller transparently while doing the transformations.
[image: image20.png]> STCONE 000074
@ BUNION 000075
&% CDIVIDE 000076
7y CDIVDE 000075 1
74 COIVIDE 000075 2
.29 Comeras
23 CAMERATORTHO 000049
23 CAMERAZPERSP 000054
& Lights
-/ LIGHT 000059
- LIGHT2,000064
F Grid/Shadows
& Aves




  You can control the transformation amounts and snap them to discrete steps. See the [image: image12.png]


 icon that opens the “Grid and Shadows control panel”.  You can also set the minimal size of a constructed transform controller (for a point, you probably do not want a zero-size controller) and set the transparency level of the rendered controller.  See the [image: image13.png]BLAvEBQ@hH



 icon that opens the “Configuration panel”.
  You can activate the transformation controller also via a double left-mouse-click on the icon of the object, in the hierarchy window.

Precise transformation of objects can also be done by using the object  transformation panel settings:
1. Select one of 'Rotate', 'Translate', Scale'.
2. Set the desired transformation amount.
3. (Shift/Alt/Control) right-mouse click-and-drag on the numeric data (in yellow) will allow interactive changes.
4. Apply the transformation by pressing 'Apply'.
5. 'Reset' will reset the transformation of this object to an initial state.

Using the Animations Manager
The following information can be viewed and edited with the Animations Manager:

1) Animations of a particular geometric object, including:

a. Motion animations (involving rotation, translation and scale operations)
b. Display properties animations (object color, transparency and virtually any display property available in the “Render Options” panel of the object).  To activat ane animation of a rendering property, control-mouse-click on the property.
The objects “Animation Manager” can be activated via a right-mouse-click on an object and selecting “Animation Manager” uder ‘Edit’.

2) Animations of graphics display window properties (background color, fog and any other property available via "Window OpenGL Properties Panel"). To activate an animation of a Window OpenGL property, control-left-mouse-click on the property. Right-mouse-click on the top-level icon of the current scene in the hierarchy tree and select "Animation Manager".
The Animations Manager displays a list of items (geometry objects or animations, depending on operation mode). Any animation can be selected by left-mouse-click.  Multiple selection is also supported, with a Ctrl-left-mouse-click. After at least one object is selected (in All Objects view mode), the following operations can be performed on it:
1) Edit - the 'Edit' button will open a window for animation editing, through which it is possible to update animation property and/or change its bounds.
2) Remove - the 'Remove' button will clean the selected animation(s) from the object.
3) Test Animation/Stop Animation – to active or close the animation playing panel.

4) Move - dragging the animation interval horizontally will shift its start and end time accordingly, in the graphs’ window of the animation manager.
5) Resize - holding mouse pointer over one of animation interval's endpoints and dragging will resize the interval and change its start or end time, respectively, in the graphs’ window of the animation manager.
New animations can be added to a geometry object or to a scene in one of the following ways:

1) Open “Rendering  Options” to add a new display property animation. From there, a new animation can be added by pressing Control-left-mouse-click on a property to be animated. For animating a Window OpenGL Properties, a new animation can be added in a similar way in the windows option’s panel.
2) In the “animation Manager”, click the 'Create Anim’ to either create a 'Transformation’ (rotation etc.) animation or ‘Display Property’ animation.
Viewing properties of the Animation Manager can be modified in one of the following ways:

1) Pressing '+' or '-' will horizontally zoom the displayed theanimation graph in or out, either increasing or decreasing the time scale bounds by the factor of 2.
2) Clicking 'Set Domain' button will enable to explicitly specify the visible domain of the time scale. 
3) Whenever there are too much objects displayed (relatively to window size), only part of them will be shown and up and down arrows will be displayed in the lower left corner. Clicking these arrow will scroll the list of items up or down.
Clicking the 'Test Animation' button will open the Animations panel, which can be used to play the new defined animations. The Animations panel can be closed by clicking 'Stop Animation' button.

Animation Manager can be explicitly closed by clicking 'Close' button.

Final words

Obviously there is much more to GuIrit than this introduction.  You can handle animations (but little create) in GuIrit, you can finally control the way objects are rendered, you can import/export geometry in a variety of file formats in addition to the built in IRIT file format, you can execute in the 'Input' window any IRIT interpreter command from within GuIrit (while not tightly coupled in this version;  See also www.cs.technion.ac.il/~irit), work remotely with another GuIrit program anywhere in the world (See [image: image14.png]


 NetCom tool under "System" top tabs menu) and much more.
