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1 Introduction

1.1 Overview

GLUI isaGLUT-based C++ user interface library which provides controls such as buttons, checkboxes, radio
buttons, spinners, and listboxes to OpenGL applications. It is window-system independent, relying on GLUT to
handle al system-dependent issues, such as window and mouse management. Features of the GLUI User Interface
Library include:

- Completeintegration with GLUT toolkit
Simple creation of anew user interface window with asingle line of code
Support for multiple user interface windows
Standard user interface controls such as:

Panels for grouping sets of controls

Rollouts (collapsible panels)

Separator linesto help visually organize groups of controls
Controls can generate callbacks when their values change

Variables can be linked to controls and automatically updated when the value of the control changes (live
variables)

Controls can be automatically synchronized to reflect changesin live variables
Controls can trigger GLUT redisplay events when their values change

Layout and sizing of controlsis automatic

User can cycle through controls using Tab key

= Buttons

= Checkboxes for boolean variables

= Radio Buttons for mutually-exclusive options

= Editabletext boxes for inputting text, integers, and floating-point values
= Spinnersfor interactively manipulating integer and floating-point values
= Arcbal controllersfor inputting rotation values

= Trandation controllersfor inputting X, Y, and Z values

= Listboxes

= Satictextfields

1.2 Background

The OpenGL Utility Toolkit (GLUT) isapopular user interface library for OpenGL applications. It provides a
simpleinterface for handling windows, a mouse, keyboard, and other input devices. It hasfacilities for nested pop-up
menus, and includes utility functions for bitmap and stroke fonts, as well as for drawing primitive graphics objects
like spheres, tori, and teapots. Its greatest attraction is its window system independence, which (coupled with
OpenGL's own window system independence) provides a very attractive environment for devel oping cross-platform
graphics applications.

Many applications can be built using only the standard GLUT
input methods - the keyboard, mouse, and pop-up menus. However, as { GLUI [_ o]
the number of features and options increases, these methods tend to be I wWireframe
greatly overworked. It isnot uncommon to find glut applications where ¥ Lit
almost every key on the keyboard is assigned to some function, and [ e
where the pop-up menus are large and cumbersome. d

The GLUI User Interface Library addresses this problem by Radius[10.3518 | 2]
providing standard user interface elements such as buttons and Ohject Type

checkboxes. The GLUI library is written entirely over GLUT, and
contains no system-dependent code. A GLUI program will therefore
behave the same on SGIs, Windows machines, Macs, or any other
system to which GLUT has been ported. Furthermore, GLUI has been
designed for programming simplicity, allowing user interface elements Gt
to be added with one line of code each.

Sample GL Ul window



1.3 What's New in Version 2.0?

GLUI version 2.0 includes the following new features and controls:

- GLUI controls within the main graphics window. This makes GLUI compatible with single-window
graphics cards. These GLUI subwindows can be docked to the top, bottom, Ieft, and/or right of the main
graphics window, and they can be stacked as well (i.e., multiple subwindows may be docked to the top, left,
etc.).

- Functions for cleanly destroying GLUI windows and subwindows.

- Functions for hiding and showing GLUI windows and subwindows.

- A sync_live_all ()forautomatically synchronizing all live variablesin all GLUI windows
simultaneoudly.

- Rollouts — collapsible panel s for reducing screen clutter.

- Listboxes— allowsthe user to choose an item from alist of strings.

- Rotation and trand ation controllers— for easily receiving 3D interaction input from the user.

2 Overview

GLUI is intended to be a ssimple yet powerful user interface library. This section describes in more detail its main
features, including aflexible API, easy and full integration with GLUT, live variables, and callbacks.

2.1 Simple Programming Interface

GLUI has been designed for maximum programming simplicity. New GLUI windows and new controls
within them can be created with asingle line of code each. GLUI automatically sizes controls and places them within
their windows. The programmer does not need to explicitly give X, Y, width, and height parameters for each control -
an otherwise cumbersome task.

GLUI provides default values for many parameters in the API. This way, one does not need to place NULL
or dummy values in the argument list when some feature are not needed. As an example, there are several ways to
create a checkbox:

GLuU *glui;

gl ui - >add_checkbox("Click me"); Adds a simple checkbox with
the name "Click me"

gl ui - >add_checkbox("Cick me", &state );
Thevariablest at e will now be
automatically update to reflect the state of
the checkbox (seelive variables below).

gl ui - >add_checkbox( "Click me", &state, 17, callback _fn );
Now we have alive variable, plus a calback function
will be invoked (and passed the value '17") whenever
the checkbox changes state.

Note how a default size and position for the checkbox was never specified - GLUI automatically lays out
controlsin their window.

2.2 Full Integration with GLUT



GLUI is built on top of - and meant to fully interact with - the GLUT toolkit. Existing GLUT applications
therefore need very little change in order to use the user interface library (these changes are outlined in Section 2.5
below). Onceintegrated, the presence of a user interface will be mostly transparent to the GLUT application.

2.3 Live Variables

GLUI can associate live variables with most types of controls. These are regular C variables that are
automatically updated whenever the user interacts with a GLUI control. For example, a checkbox may have an
associated integer variable, to be automatically toggled between one and zero whenever the user checks or unchecks
the control. A editable text control may maintain an entire character array as a live variable, such that anything the
user types into the text box is automatically copied into the application's character array. This eliminates the need for
the programmer to explicitly query each control's state to determine their current value or contents. In addition, a
GLUI window can send a GLUT redisplay message to another window (i.e., a main graphics window) whenever a
valueintheinterface is changed. Thiswill cause that other window to redraw, automatically using the new values of
any live variables. For example, a GLUI window can have a spinner to manipulate the radius of an on-screen object.
When the user changes the spinner's value, alive variable (say, f | oat r adi us) isautomatically updated, and the
main graphics window is sent aredisplay message. The graphics window then redraws itself, using the current (that
is, the updated) value of r adi us - unaware that it was changed since the last frame. Live variables help make the
GLUI interface transparent to the rest of the application.

Live variables are automatically updated by GLUI whenever the user interacts with a control, but what
happens if the user directly changes the value of variable? For example, what if the application changes the radius
with aline such as:

radi us = radius * .05; /' Updatesvariable, but not control
instead of going through the GLUI API:
radi us_control ->set _float_val ( radius * .05 ); //Updatescontrol also

Clearly, the first method will leave the variable and the on-screen control out-of-sync. To remedy this, one
can synchronize live variables. This procedure will check the current value of al live variables in a GLUI window,
and compare them with the controls current values. If apair does not match (that is, the user changed alive variable
without telling GLUI), then the control is automatically updated to reflect the variable. Thus, one can make a series
of changes to variables in memory, and then use the single function call sync_| i ve() to synchronize the user
interface;

radi us = radius * .05; /I Make changesto a group of variablesthat
aperture = aperture + .1; /l are linked to controls

num segment s++;

gl ui ->sync_live(); /' Update user interfaceto reflect these changes

If a pointer to alive variable is passed to a control creation function (e.g., add_checkbox()), then the

current value of that variable will be used as the initial value for the control. Thus, remember to aways properly
initialize live variables (including strings), before passing them to a control creation function.

2.4 Callbacks

GLUI can aso generate callbacks whenever the value of a control changes. Upon creation of a new control,
one specifies afunction to use as a callback, as well as an integer ID to pass to that function when the control's value



changes. A single function can handle callbacks for multiple controlsby usingaswi t ch statement to interpret the
incoming ID value within the callback.



2.5 Usage for standalone GLUI windows

Integrating GLUI with anew or existing GLUT application is very straightforward. The steps are:

1.

Add the GLUI library to thelink line (e.g., glui32.lib for Windows). The proper order in which to add
librariesis: GLUI, GLUT, GLU, OpenGL.

#include thefile "glui.h" in all sourcesthat will usethe GLUI library.

Create your regular GLUT windows and popup menus as usual. Make sureto store the window id of
your main graphics window, so GLUI windows can later send it redisplay events:

int window.id = glutCreateWndow "Muin gfx w ndow' );
Register your GLUT callbacks as usual (except the Idle callback, discussed below).

Register your GLUT idle callback (if any) with GLUI _Mast er (aglobal object whichisalready
declared), to enable GLUI windows to take advantage of idle events without interfering with your
application'sidle events. If you do not have anidle callback, passin NULL.

GLU _Master.set_glutldl eFun¢ nyGutldle );
or
GLUl _Master.set_glutldl eFun¢ NULL );

Inyour idle callback, explicitly set the current GLUT window before rendering or posting aredisplay
event. Otherwise the redisplay may accidently be sent to a GLUI window.

void nyGutldle( void ) {
gl ut Set W ndow( mai n_w ndow) ;

gl ut Post Redi spl ay();
}

Create anew GLUI window using

GLU *glui = GLU _Master.create_gluf "name", flags, x, y );

Notethat f | ags, x, andy are optional arguments. If they are not specified, default values will be used.
GLUI provides default values for arguments whenever possible.

Add controlsto the GLUI window. For example, we can add a checkbox and a quit button with:

gl ui - >add_checkbox( "Lighting", & ighting );
gl ui ->add_button( "Quit", QU T_ID, callback_func );

Let each GLUI window you've created know where its main graphics window is:

gl ui - >set _mai n_gf x_wi ndow( wi ndow_id );

10. Invoke the standard GLUT main event loop, just asin any GLUT application:

gl ut Mai nLoop();



2.6 Usage for GLUI subwindows

Adding GLUI subwindowsis slightly more complicated than adding standalone GLUI windows. Sincethe
graphics application and GLUI share window space, alittle extrawork isrequired to ensure that they cooperate

appropriately.

1.Add the GLUI library to the link line (e.g., glui32.lib for Windows). The proper order in which to add libraries
is. GLUI, GLUT, GLU, OpenGL.

2.#includethefile "glui.h" in all sourcesthat will usethe GLUI library.

3.Create your regular GLUT windows and popup menus as usual. Make sureto store the window id of your main
graphics window, so GLUI windows can later send it redisplay events:

int main_wi n = glutCreateWndow "Min gfx wi ndow' );

4. Register your GLUT callbacks as usual, except for the Keyboard, Special, Mouse,Reshape, and Idle callbacks.
These four must be registered with GLUI (as described bel ow).

5.Register your GLUT Keyboard, Special, and Mouse cal | backs, using the following functions:
GLUI _Mast er. set _gl ut Keyboar dFun¢ myd ut Keyboard );
GLUI _Mast er. set _gl ut Speci al Fun¢t nmyd ut Speci al );

GLUl _Master. set _gl ut MouseFun¢ nyd ut Mouse );
GLUI _Mast er. set _gl ut ReshapeFunt nyd ut Reshape );

Wherethe® myd ut” functions are replaced by the application’s respective GLUT callbacks.

6. Register your GLUT idle callback (if any) with GLUI, to enable GLUI windows to take advantage of idle events
without interfering with your application'sidle events. If you do not have anidle calback, passin NULL.

GLUI _Master.set_glutldl eFun¢ nyGutldle );

or
GLUl _Master.set_glutldl eFun¢ NULL );

7.Inyour idle callback, explicitly set the current GLUT window before rendering or posting a redisplay event.
Otherwise the redisplay may accidently be sent to a GLUI window.

void myGutldle( void ) {
gl ut Set W ndow( mai n_wi ndow) ;
gl ut Post Redi spl ay();

}

11. CreateaGLUI subwindow using GLUl _Mast er: : creat e_gl ui _subw ndow() For example,

GLU *glui _subwin = GLU _Master.create_glui _subwi ndgwnmai n_wi n,
GLUI _SUBW NDOWRI GHT ) ;

This creates a subwindow inside the GLUT window referenced by mai n_wi n.
12.  Tel the new subwindow which graphics window it should send redisplay eventsto. For example,

gl ui _subwi n->set _mai n_gf x_wi ndow( w ndow_id );



13.

14.

15.

16.

Add controls to the GLUI subwindow.
Repest steps 11-13 to add more subwindows if needed.
For each graphics window that also contains GLUI subwindows, you need to compensate for the
subwindows when setting the OpenGL viewports. Thisis done by adding the following code inside the
Reshape callback for the graphics windows:

int tx, ty, tw, th;

GLUl _Master.get_viewport_are@ &tx, &y, &w, &h );

gl Viewport( tx, ty, tw, th );

The above code needs to be used in place of the standard gl Vi ewport( 0, 0, w, h )thatisfound
in most applications. Asashortcut to the above code, one can a so use the following code:

GLUI _Master. auto_set vi ewport();
Which accomplishes the exact same thing.
Invoke the standard GLUT main event loop, just asin any GLUT application:

gl ut Mai nLoop();



2.7 List of Controls

: GLUI M[=] E3
Static Text Listhax 1 [Option 3 J ~_Rallout {open) —|
Panel Listhox 2 Optmn 1 EdeﬂI Hi there!

Radio Group Edittext (intjl 123

¢ Radio Button 1
i Radio Buttan £
i Radio Button 3

¥ Checkbox 1
[T Checkbos 2

Buttan |

another Button |

Yet Another Buttan |

D ©

Fatation 1 Fotation 2
4 | d

Translation ¥%  Translation

z

Edittext {ﬂl:latjl 23124

Spinner (intjl 2335 —
Spinner (ﬂl:uatjl 954.56 3

C Rallout (closed) +p

© another closed rallout + |

, #
N— I
v
Translation ®  Translation ¥
Control type | Classname Used for... Set/Get values Livevar? | Callback?
Panel GLUI _Panel grouping controls into boxes - - N
Column GLUI _Col um grouping controls into columns - - N
Rollout GLU _Rol | out grouping controlsinto collapsible ) ) N
boxes
Button GLU _Button invoking user actions - -
- get _int_val .
Checkbox GLUI _Checkbox handling booleans set int _val Int
Radio Group, | GLUI _Radi oG oup, | handling mutually-exclusive get _int_val i nt v
Radio Button GLUl _Radi oBut t on options set _int_val tn
Static Text GLUl _Stati cText plain text labels set _text -
) get _int_val .
text that can be edited — and set_int_val It
. . optionaly interpreted as integers or
Editable Text | GLUI _Edi t Text floats. Upper and lower bounds gg: _; : g:: _z;: f1 oat Y
can be placed on integers and floats - -
get _text set_text t ext
Rotation QU Rotation Inputting rotation values viaan ot float arrav val float v
- archall e o ATy [ 16]
get _x fl oat
Translation GLUl _Transl ation | Inputting X, Y, and Z values get _y [1] R Y
get_z [2]
Listbox GLUI _Li st box Choosing from alist of items get _i nt _val i nt Y
interactively manipul ating numeric get_int_val int
. vaues. Supportssingleclicks, set_int_val
Spinner GLUI _Spi nner ' . Y
click-hold, and click-drag. Upper get _float_val
and lower bounds can be specified set _float _val float
ating controls with smple
GLU _S t Separding ; -
Separator _Separ at or horizontal lines N




3 Example

#i ncl ude <G/ gl ut. h>
#i ncl ude "glui.h"

voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d

voi d main(int argc,

{

mydutlnit();

myd ut Keyboar d(unsi gned char
myd ut Menu( int val ue )

myd utldle( void )

myd ut Mouse(int button, int button_state,
myd utMotion(int x, int y)

myd ut Reshape( int x, int y)

myd ut Di splay( void );

control _cb( int ID);

Key, int x,

char* argv[])

i nt mai n_wi ndow,

/** Initialize GLUT and create w ndow - This
/** is all regular GUT code so far
glutlnitDi spl ayMode( GLUT_RGB | GLUT_DOUBLE
gl ut | ni t WndowPosition( 50, 50 );

gl ut | ni t WndowSi ze( 300, 300 );

mai n_wi ndow = gl ut Cr eat eW ndow( " GLUI
gl ut Keyboar dFunc( nyQd ut Keyboard );
gl ut Di spl ayFunc( nyQ ut Di splay );

gl ut ReshapeFunc( nyQd ut Reshape );

gl ut Moti onFunc( nyd ut Mbtion );

gl ut MouseFunc( myd ut Mouse );
myQutlnit();

/** Now create a Q.U

GLU *glui = GLU _Master.create_glu{ "G.U ",
glui->add_statictext( "Sinple GLU
gl ui - >add_separator ();

gl ui - >add_checkbox( "Wrefranme",
GLUl _Spi nner *segnent _spi nner =

&wi r ef r ame,

int y)

int x,

%[

%[

int y)

Simple GLUI Example Chject Type
&+ Sphete
™ Torus

[T Wireframe
Segments:lﬁ =
Te:-at:IHeIIn World

Cluit

| GLUT_DEPTH );

test app" );

0);

Exanpl e" );

user interface window and add controls **/

1, control _cb );

gl ui - >add_spi nner ( "Segnents:", GLU _SPI NNER_| NT, &segnents );
segnent _spinner->set_int_limts( 3, 60, GLU _LIMT_WRAP );

GLUI _Edit Text *edittext =

glui->add_edittext( "Text:", G.U _EDI TTEXT_TEXT, text );
gl ui - >add_col um(true); /** Begin new colum - 'true' indicates **/
/** a vertical bar should be drawn ** ]

GLUl _Panel *obj _panel
GLUl _Radi oGroup *groupl =

= gl ui - >add_pang{ " Obj ect Type" );

gl ui - >add_r adi ogr oup_t o_panel (obj _panel, &bj, 3, control _cb);

gl ui - >add_r adi obutton_t o_group( groupl,
gl ui - >add_r adi obutton_t o_group( groupl,
gl ui ->add_button( "Quit",

/** Tell
gl ui - >set _mai n_gf x_wi ndow( nai n_wi ndow ) ;

/** Register the Idle callback with QLU (instead of with G.UT)

GLU _Master.set_glutldl eFun¢ myGutldle );

/** Now call the regular GLUT main | oop **/
gl ut Mai nLoop() ;

" Sphere" );
"Torus" );
0, (GLUl _Update_CB)exit );

G.U  wi ndow whi ch ot her wi ndow to recogni ze as the main gfx wi ndow **/

*x [



4 API

The GLUI library consists of 3 main classes: GLUI _Mast er _Obj ect, GLUI, and GLUI _Control. Thereisa
singleglobal GLUI _Mast er _Obj ect object, named GLUI _Mast er. All GLUI window creation must be done
through this object. This lets the GLUI library track all the windows with a single global object. The
GLUI _Mast er isaso used to set the GLUT Idle function, and to retrieve the current version of GLUI.

4.1 Windows

This section describes the functions related to window creation and manipulation. The functions listed here belong to
two classes: GLUI _Mast er _Obj ectand GLUI . Keep in mind that any member function of the

GLUI _Mast er _Obj ect class should be invoked from the global object, named GLUI _Mast er, while any
function of the GLUI class should beinvoked viaaGLUI  pointer returned from

GLUI _Master. createglui (). Forexample

fl oat version = GLUl _Master.get_version();
GLU *glui _wi ndow = GLU _Master.create_glui "G.U " );
gl ui _wi ndow >add_StaticText( "Hello World!'" );

4.1.1 Initialization
get_version
Returns the current GLUI version.

Usage
fl oat GLUl _Master_Cbject::get_version( void );

Returns: Current GLUI version

create_glui
Creates anew user interface window

Usage
GLU  *GU _Master_Object:create_glui( char *nane, int flags=0,
int x=-1, int y=-1);

name - Nameof new GLUI window
flags - Initidizationflags. No flags are defined in the current version.
X,y - Initia location of window. Note that no initial size can be specified, because GLUI

automatically resizeswindowsto fit all controls.

Returns:  Pointer to anew GLUI window



create_glui_subwindow
Creates anew user interface subwindow, inside an existing GLUT graphics window.

Usage
GLU  *GLUl _Master_Object:create_glui _subwi ndow int w ndow,
int position );

wi ndow  — ID of existing GLUT graphics window
posi ti on — Position of new subwindow, relative to the GLUT graphics window it is embedded in.
This argument can take one of the following values:

GLUI _SUBW NDOW Rl GHT
GLUI _SUBW NDOW LEFT
GLUI _SUBW NDOW TOP
GLUI _SUBWNDOW BOTTOM

Y ou can place any number of subwindows at the same relative position; in this case,
multiple subwindows will simply be stacked on top of one another. For example, if two
subwindows are created inside the same GLUT window, and both use

GLUI _SUBW NDOW _TOR then the two are placed at the top of the window, although the
first subwindow will be above the second.

Returns:  Pointer to anew GLUI subwindow

set_glutldleFunc

Registersastandard GLUT Idle calback f () with GLUI. GLUI registersitsown Idle callback with GLUT, but
calsthisuser functionf () after eachidle event. Thuseveryidie event isreceived by the callback f (') , but only
after GLUI has doneitsown idle processing. Thisis mostly transparent to the GLUT application: simply register the
idle callback with this function rather than the standard GLUT functiongl ut | dl eFunc( ), andthe GLUT
application will work asusual. The only caveat isthat under the GLUT specification, the current window is
undefined in an idle callback. Therefore, your application will need to explicitly set the current window before
rendering or posting any GLUT redisplay events:

i nt mai n_w ndow,

void nyGutldle( void )

{
[* ... %
if ( glutGetWndow() != main_w ndow )
gl ut Set W ndow( mai n_wi ndow) ;
gl ut Post Redi spl ay();
}

This ensures that the redisplay message is properly sent to the graphics window rather than to a GLUI window.

Usage
voi d GLUl _Master_Object::set_glutldl eFunc(void (*f)(void));

f - GLUT Idle event callback function



set_glutReshapeFunc
set_glutKeyboardFunc
set_glutMouseFunc

set_glutSpecialFunc

Registers standard GLUT callbacks with GLUI. GLUI needsto intercept these events for its own processing, but
then passes the events to the application. These functions must be used instead of the standard GLUT callback
registration functions when GLUI subwindows are used. However, these function will aso work properly when used
with standalone GLUI windows.

Usage
void GLU _Master_(bject::set_gl ut ReshapeFunc(
void (*f)(int width, int height) );

void GLU _Master_bject::set_gl ut Keyboar dFunc(
void (*f)(unsigned char key, int x, int y) );

void GLU _Master_Object::set_gl ut MouseFunc(
void (*f)(int, int, int, int) );

void GLU _Master_QObject::set_gl ut Speci al Func(
void (*f)(int key, int x, inty) );

f - GLUT event calback function

set_main_gfx_window
Tellsa GLUI window which other (standard GLUT) window to consider the main graphics window. When a control
in the GLUI window changes value, aredisplay request will be sent to this main graphics window.

Usage
voi d GLUl ::set _mai n_gfx_w ndow int w ndow_.id );

wi ndow_i d - ID of main graphicswindow. Obtained astheresult of gl ut Cr eat eW ndow( ), or with
gl ut Get W ndow( ) immediately after the main graphics window is created.



4.1.2 Viewport Management

get_viewport_area

Determines the position and dimensions of the drawable area of the current window. Thisfunction is needed when
GLUI subwindows are used, since the subwindows will occupy some of the area of awindow, which the graphics app
should not overwrite. This function should be called within the GLUT reshape callback function. See Section 2.6 for
an example of using thisfunction

Usage
voi d GLUl _Mast er_Cbject::get_viewport_area(
int *x, int *y, int *w, int *h);

X, Y, w, h - Whenthefunction returns, these variableswill hold the x, y, width, and height of the
drawabl e area of the current window. These values should then be passed into the
OpenGL viewport command, gl Vi ewport ().

auto_set_viewport

Automatically sets the viewport for the current window. Thissingle functionis equivaent to the following series of
commands:

int x, y, w, h;
GLUl _Master.get_viewport_areé &, &y, &w, &h );
gl Viewport( x, y, w, h);

Usage
voi d GLUl _Master_CObject::auto_set_viewport( void );

4.1.3 Window management

get_glut_window_id
Returns the standard GLUT window ID of a GLUI window.
Usage
i nt GLUl ::get_glut_w ndow_id( void );

Returns:. GLUT window ID of the GLUI window

enable, disable

Enables or disables (grays out) a GLUI window. No controls are active when a GLUI window is disabled.
Usage

voi d GLUl : : enabl e( void );

voi d GLUI : : di sabl e( void );

hide
Hides a GLUI window or subwindow. A hidden window or subwindow cannot receive any user input.
Usage

voi d GLUI : : hide( void );



show
Unhides a previously-hidden GLUI window or subwindow.

Usage

voi d GLUI : :show( void );
close
Cleanly destroys a GLUI window or subwindow.
Usage

voi d GLUl ::close( void );
close_all

Cleanly destroys all GLUI windows and subwindows. Thisfunction iscalled by the following example code:

GLUl _Master.closeall();
Usage
voi d GLU _Master_Object::close_all( void );

sync_live

Synchronizes all live variables associated with a GLUI window. That is, it reads the current value of thelive
variables, and sets the associated controlsto reflect these variables. More information on live variables and
synchronization, see Section 2.3 above.

Usage
voi d GLUl ::sync_live( void );

sync_live_all
Synchronizes every live variable in every GLUI window. This function steps through each GLUI window and
subwindow, and invokesitssync _| i ve() function. Thisfunctioniscaled from the global object,
GLUI _Master:
GLU _Master.sync_liveall();

Usage
voi d GLUl _Master_Object::sync_live_all( void );

4.2 Controls

All controls are derived from the base class GLUI _Cont r ol. Assuch, they all are created and operated
similarly. Section 4.2.1 listsfunctions that are shared by some or al controls, while the rest of Section O liststhe
specific functions used to create or manage each type of control.

There are two functionsto create each type of control. Onewill benamedadd_cont r ol () (where
cont r ol isreplaced by the name of the specific control), while the other follows the form
add_control _to_panel (). Thesecond form neststhe control within apanel, while thefirst form placesthe



control at thetop level of thewindow. Panels are used to group related controls togethers, and panel s can be nested
within other panels.

Many controls accept live variables (Section 2.3) and/or callbacks (Section 2.4). To uselive variables
(application variables that are automatically updated by the GLUI library), simply pass a pointer to the variable (int,
float, or character string) to theadd__cont r ol function asthe control is created. To use callbacks, passin both an
integer 1D and a callback function. The callback function will be called - with the ID asits single parameter -
whenever the control value changes. Multiple controls can share a callback function, which should then use theID to
determine which control invoked it.

Within acallback or at any other time, the current value of a control can be retrieved with one of the
functionsget _i nt _val (),get _fl oat_val (),orget _text (), depending onthetype of control. For
example, a checkbox stores integer values only, while an editable text box may stores afloat, an integer, or plain text,
depending on what type of text box it is. The values of controls can be set usingoneof set _i nt _val (),
set _fl oat_val (),set _text (). Thedocumentation for each specific control below list which of these
functionsit supports.

4.2.1 Common Functions

set_name
Setsthe label on abutton, checkbox, etc.

Usage
void GLU _Control::set_nanme( char *nanme );
name - New labe for control

set_w, set_h

Sets new minimum width/height for acontrol. set _w( ) isespecialy useful to increase the size of the editable text
areain an editable text control or spinner.

Usage
void GLU _Control::set_w int new_size );
void GLU _Control::set_h( int new_size );
new_si ze - New minimum width or height for control
get, set

Gets or setsthe value of acontrol. Refer to theindividua control descriptions below to see which values can be read
and set for each control.

Usage
i nt GLUl _Control::get_int_val( void );
Returns: Current integer value of control

float GLU _Control::get_float_val( void );
Returns: Current floating-point value of control

voi d GLUl _Control::get_float_array_val ( float *float_array_ptr );

Returns: Thereisno returnvalue, but thearrayat f | oat _array_pt r will be set with a series of
floating-point values. Caremust betakenthat f | oat _array_pt r pointsto an array of the
proper size (e.g., 16 floats for a Rotation control).



char *@G.U _Control::get_text( void );
Returns: Pointer to string value of control. Do not modify thisstring directly - useset _t ext () instead.

voi d GLU _Control::set_int_val( int int_val );

void GLU _Control ::set_float_val ( float float_val );

voi d GLUl _Control::set_float_array_val ( float *float_array_val );
voi d GLUl _Control::set_text( char *text);

i nt_val - New integer valuefor control

fl oat _val - New floating-point value for control

float _array_val -New floating-point array valuesfor control

t ext - New text for control. Thisisthe editable text in an editable text box or a spinner,

not the label on abutton or checkbox - useset _nane( ) for that instead.

disable, enable

Disables (grays out) or enables anindividual control. A disabled control cannot be activated or used. Disabling a
radio group disables al radio buttonswithinit, and disabling a pand disables all controlswithinit (including other
panels). Enabling behaves similarly.

Usage
voi d GLUl _Control::enable( void );
voi d GLUl _Control::disable( void );

set_alignment
Setsthe alignment of acontrol to |eft-aligned, right-aligned, or centered.

Usage
voi d GLU _Control ::set_alignment( int align );

align - Newaignment. May beoneof GLUI _ALI GN_CENTERGLUI _ALI GN_RI GHT or
GLU _ALI GN_LEFT



4.2.2 Panels

Panels are used to group controlstogether. An embossed rectangleis drawn around al controls contained within the
panel. If the panel isgiven aname, it will be displayed in the upper-l€eft of the rectangle. Panels may be nested.

BBl Fanel 1
{Panel Z

Panel without name

Panel with name
Two nested panels

add_panel, add_panel_to_panel
Adds a new panel to a GLUI window, optionally nested within another panel .

Usage
GLUl _Panel *@LUl: : add_panel ( char *nane,
int type = GLU _PANEL_EMBOSSED) ;

GLUl _Panel *@LUl: : add_panel _to_panel ( GLUl _Panel *panel, char *nane,
int type = GLU _PANEL_EMBOSSED) ;

name - Label to displayinthepanel. If stringisempty, no label is displayed
type - How todraw thepanel. Theoptionsare:
GLUI _PANEL_EMBOSSED - Draw the panel as a sunken box (default)
GLUI _PANEL_RAI SED - Draw asaraised box. Nameis not displayed.
GLUI _PANEL__NONE - Does not draw abox. Usethisfor organizing
controlsinto groups without surrounding them with a
box.
panel - Existing pane to nest new panel in

Returns: Pointer to anew panel control



4.2.3 Rollouts

Rollouts are collapsible panel's, used to group together related controls. By collapsing, they can greatly reduce on-
screen clutter. Rollouts pcan be used interchangeably with Panels. That is, every function of the form
add_control _t o panel () canaccept either apointer to aPanel or to aRollout. A rollout can be nested inside
another rollout, or inside apanel. Likewise, panels can be nested inside rollouts.

Rollout = C Rollout + p [ Rollout — |
V¥ wireframe ¥ ‘Wireframe
HESD|UtIDﬂ|35|:| : Rollout, collapsed Hesnlutiunl 128 =

Render | Dptions —
¥ antialiasing
Rollout, expanded [T Shadows

¥ rdation blur

Render

Nested rollouts

add_rollout, add_rollout_to_panel
Adds anew rollout to aGLUI window, optionally nested within another rollout or panel.

Usage
GLU _Rol | out *QLU: :add_rol l out( char *nane, int open = true );

GLU _Rol | out *QLUl: : add_rol | out _to_panel ( GLU _Panel *panel, char *nane,
int open = true);

name - Label to displayinthepanel. If stringisempty, no label is displayed
open - Iftrue,rolloutwill initiadly beopen. If f al se, rollout will initially be collapsed.
panel - Pand (or rollout) to place columnin.

Returns: A pointer to anew Rollout control.



4.2.4 Columns

Controls can be grouped into vertical columns. Thefunction GLUI : : add_col umm(') begins anew column, and
all controls subsequently added will be placed in this new column (until another column isadded). Columns can be
added within panels, allowing arbitrary layouts to be created.

Examples:
gl ui - >add_checkbox("f 00" )
gl ui - >add_checkbox("bar"); ¥ fon [~ Hello
gl ui - >add_col um(true); ™ har ¥ Warld!

gl ui - >add_checkbox("Hel | 0");
gl ui - >add_checkbox("Worl d!");

gl ui - >add_checkbox("foo"); CELUI M= EE
gl ui - >add_checkbox("bar"); T

GLUl _Panel *panel = gl ui->add_pane( "Panel" ); i
gl ui - >add_checkbox_t o_panel (panel, "Hello");

gl ui - >add_col um_t o_panel (panel, true); ENE | ey
gl ui - >add_checkbox_t o_panel (panel, "World!"); [l_ Hella | W arld!

gl ui - >add_checkbox( "A" )
gl ui - >add_col um( fal se )
gl ui - >add_checkbox( "B" )
)
)

:
fa B WC

gl ui - >add_col um( fal se
gl ui - >add_checkbox( "C"

add_column, add_column_to_panel
Begins anew columnin a GLUI window, optionally within a panel.

Usage
void G@GuU::add_colum( int draw_bar = true );
void G@GuU::add_colum_to_panel ( GLU _Panel *panel,
int draw_bar = true );

draw_bar - Iftrue,avertical barisdrawn at the column boundary.
panel - Pand (or rollout) to place columnin.

Returns. Pointer to anew button control



4.2.5 Buttons
Buttons are used in conjunction with callbacks to trigger events within an application

Button |
Button

Buttan

[Panm

Button nested within panel

add_button, add_button_to_panel
Adds a new button to a GLUI window, optionaly nested within a panel (or rollout)

Usage

GLUl _Button *Q@G.Ul::add_button( char *nane, int id=-1,
GLUl _Update_CB cal | back=NULL) ;

GLUl _Button *Q@G.U:add _button_to_panel ( GLU _Panel *panel,
char *name, int id=-1,
GLUl _Update_CB cal | back=NULL);

name Name of button

id If cal | back isdefined, it will be passed thisinteger value

cal | back - Pointer to callback function (taking singlei nt argument) to be called when the buttonis
pressed

Existing pand (or rollout) to nest buttonin

panel

Returns. Pointer to anew button control



4.2.6 Checkboxes

Checkboxes are used to handle boolean variables. They take on either the value zero or one. The current value of a
checkbox can beread with GLUI _Checkbox : get _i nt _val (), or set with

GLUI _Checkbox: :set _i nt_val ()

[ Checkbox Panel
Checkbox [I_ Checkhox

Checkbox nested within panel
add_checkbox, add_checkbox_to_panel

Usage
GLUI _Checkbox *G.UL : add_checkbox( char *nane,
int *live var=NULL, int id=-1,
GLUl _Update_CB cal | back=NULL);

GLUI _Checkbox *GLUI::add_checkbox_to_panel ( GLU _Panel *panel,
char *nane,
int *live var=NULL, int id=-1,
GLUl _Updat e_CBcal | back=NULL) ;

name - Name of checkbox

live_var - Anoptiona pointer to avariableof typei nt. Thisvariable will be automatically
updated with the value of the checkbox (either zero or one) whenever it istoggled.

id - If cal | back isdefined, it will be passed thisinteger value

cal | back - Pointer to callback function (taking singlei nt argument) to be called when the
checkbox state changed is pressed. The callback will be passed thevaluei d, listed
above

panel - Existing pand (or rollout) to nest checkbox in

Returns. Pointer to anew checkbox control



4.2.7 Radio Buttons

Radio buttons are used to handle mutually exclusive options. Radio buttons exist only in conjunction with an
associated radio group. First agroup is created, then buttons are added to it. Radio buttons are assigned a number
in the order in which they are added to the group, beginning with zero. The currently selected button can be
determined with GLUI _Radi oG oup : get _i nt _val (), or set with

GLUl _Radi oGroup: :set _int_val ()

" Choice 1 Fanel

& Choice 7 " Choice 1

¢ Choice 3 " Choice 2
Radio group with 3 radio buttons * Choice 3

Radio group with 3 radio buttons, nested
within panel

add_radiogroup, add_radiogroup_to_panel

Usage
GLUl _Radi oGroup *GLUL : add_r adi ogroup( int *lIive_var=NULL,
int user _id=-1,
GLUl _Update_CB cal | back=NULL);

GLUl _Radi oGroup *GLUL : add_r adi ogroup_t o_panel (
GLUl _Panel *panel,
int *live_ var=NULL, int user_id=-1,
GLUl _Update_CB cal | bachgLL );

panel - Pandl (or rollout) to nest radio groupin

live_var - Anoptiona pointer to avariableof typei nt. Thisvariable will be automatically
updated with the number of the currently selected radio button. Buttonsare
numbered from zero in the order in which they are added to the group

id - If cal | backisdefined, it will be passed this integer value when anew radio
button is selected

cal | back - Pointer to calback function (taking singlei nt argument) to be called when
different radio button is selected. The callback will be passed thevaluei d, listed
above. UseGLUI _Radi oGroup : get _int_val () todeterminewithinthe
callback which button is selected.

Returns: Pointer to anew radio group

add_radiobutton_to_group

Usage
GLUl _Radi oButton *GLUL:add_radi obutton_to_group(
GLUl _Radi oG oup *group, char nane );

group - Radiogroupto add buttonto
name - Namefor radio button

Returns. Pointer to anew radio button



4.2.8 Static Text

Static text controls are used to display simpletext labelswithin a GLUI window. The text to display can be
changedwithGLUI _St ati cText: : set _text ()

Static Text Fanel
Static text [Static Text

Static text nested within panel
add_statictext, add_statictext_to_panel
Usage
GLUl _StaticText *GLU::add_statictext( char *nane );

GLUl _StaticText *GLUL:add_statictext_to_panel (
GLUl _Panel *panel, char nane );

name - Texttodisplay
panel - Pand (or rollout) to add static text to

Returns. Pointer to anew static text control



4.2.9 Editable Text Boxes

Editable text boxes can be used to input plain text, integer values, or floating point values. An EditText box
designated for integer values will only accept numbers and a preceding minus sign. An EditText box designated
for floating-point values will accept numbers, a minus sign, and adecimal point. One can jump ahead or back a
word using the Control key in conjunction with the Left or Right keys. Home and End will jump the cursor to the
first or last character. EditText controls support text sel ection using the mouse, or using the Shift key in
conjunction with the Left, Right, Control, Home and End keys. The current text of an EditText box can be
retrievedusing GLUl _Edi t Text: : get _t ext (). If thecontrol storesaninteger value, it can be retrieved via
GLUI _Edi t Text: : get _i nt _val (), or afloating-point value using

GLUI _Edit Text::get _float_val () ThesecanadsobesetusingGLUl _Edi t Text: : set _t ext (),
GLUI _EditText::set_int_val ()orGLU _EditText::set_float_val ()

Text:l@penGL! Fanel
Int: {457 Text: I CipeniGLl

Float:[3.14 int[457
: Float [3.14
Editable text boxes |

Editable text boxes nested within panel

il

add_edittext, add_edittext_to_panel
Usage

GLU _EditText *@.Ul::add_edittext( char *nane,
int data_type=CGLU _EDI TTEXT_TEXT,
void *live_var=NULL, int id=-1,
GLUl _Update_CB cal | bacNgLL );

GLU _Edi t Text *G.Ul::add_edittext_to_panel (

GLUl _Panel *panel, char *nane,
int data_type=GLU _EDI TTEXT_TEXT,
void *live_var=NULL, int id=-1,

GLUl _Update_CB cal | backdLL );

name - Label to display | eft of text box
dat a_t ype - Thetypeof input the EditText control will accept. The following values are accepted:
GLUI _EDI TTEXT_TEXT - Thedefault: regular text input

GLUI _EDI TTEXT_I NT - Integer input
GLUI _EDI TTEXT_FLOAT - Floating-point input
live_var - If specified, thismust be apointer to either acharacter array [of length at |east equal to

si zeof (GLUI _Stri ng) ,avariableof typei nt, or avariable of typef | oat,
depending onthevaueof dat a_t ype. Thestring, integer, or float will be modified
when the user changes the text in the EditText control

id - If cal | backisdefined, it will be passed thisinteger value when the text is changed

cal | back - Pointer to callback function to be called when text is changed. Callback will be passed
thesinglei nt argument ‘i d', listed above.

panel - Pand (or rollout) to add spinner to

Returns: Pointer to anew editable text control



set_int_limits, set_float_limits
These functions define upper and lower limits on the integer or float values that an editable text box can accept.

Usage

void GLU _EditText::set_int_limts( int low, int high,

int limt_type = GLUI_LIMT_CLAWP );

void CGLU _EditText::set float_limts( float |low, float high,

| ow
hi gh

int linmit_type = GLUI_LIMT_CLAWP );

- Lower bound for acceptable values
- Upper bound for acceptable vaues

limt_type - How tohandeout-of-boundsvalues. If GLUl _LI M T_CLANMR then out-of-bounds

values are simply clamped to the lower or upper limit. If GLUl _LI M T_WRAR then
valuesthat aretoo low are set to the upper bound, while values that are too high are set
tothelower bound. GLUI LI M T_WRAP isof limited usefor editable text boxes, but
can be used with spinners to provide continuous cycling over arange (e.g., to
continuously increase a rotation amount over the range 0 - 360).



4.2.10 Spinners

A spinner isan integer or floating-point editable text box with two attached arrows, which increase or decrease the
current value of the control. The arrowswork in three ways: click an arrow once to increase or decrease the
spinner's value by asingle step, click and hold to continuously increase or decrease the spinner value, or click and
drag the mouse to increase and decrease the val ue as the mouse moves up and down. The rate at which the spinner
changes can be varied with the SHIFT and CONTROL keys. Hold SHIFT while initialy clicking an arrow to
increase the step amount by afactor of 100, or CONTROL to decrease the step amount to 1/100™ its usual value.

The current value can be retrieved with either GLUI _Spi nner: : get _i nt _val ()or
GLUI _Spi nner::get_fl oat_val () depending on the type of datastored. It can be set using
GLUI _Spi nner: :set _int_val () orGLU _Edit Text::set_fl oat_val ()

Fanel
Int:lEIZ =
j Int:|1Ea1r §|
Flnat:|14?.849 i]

Fl t:|—1.E|3EIE -
Int and float spinners 02 =

Int and float spinners nested within panel

add_spinner, add_spinner_to_panel
Add a new spinner to a GLUI window.

Usage

GLUl _Spi nner *@LUl: : add_spi nner( char *nane,
int data_type=GLU _SPI NNER_I NT,
void *live_var=NULL, int id=-1,
GLUl _Update_CB cal | backELL );

GLUl _Spinner *@.Ul:: add_spi nner_to_panel ( GLU _Panel *panel, char *nane,
int data_type=GLU _SPI NNER I NT,
void *live_var=NULL, int id=-1,

GLUl _Update_CB cal | backgLL );

name - Labe to display

dat a_t ype - Thetypeof input the Spinner control will accept. The following values are accepted:
GLUI _SPI NNER_I NT - Integer input
GLUI _SPI NNER_FLOAT - Floating-point input

live_var - If specified, thismust be apointer to either avariable of typei nt or avariable of type

f | oat, depending onthevalueof dat a_t ype. Theinteger or float will be modified
when the user changes the value

id - If cal | backisdefined, it will be passed thisinteger when the spinner'svalueis
modified

cal | back - Pointer to callback function to be called when spinner'svalueis modified. Callback will
be passed thesinglei nt argument'i d', listed above.

panel - Panel (or rollout) to add spinner to

Returns: Pointer to anew spinner control



set_int_limits, set_float_limits
These functions define upper and lower limits on the integer or float values that an editable text box can accept.

Usage

void CGLU _Spinner::set_int_limts( int low int high,

int linmit_type = GLUI_LIM T_CLAWP );

void GLU _Spinner::set_float |limts( float |ow, float high,

| ow
hi gh

int linmit_type = GLUI_LIM T_CLAWP );

- Lower bound for acceptable values
- Upper bound for acceptable vaues

limt_type - How to handleout-of-boundsvalues. If GLUl _LI M T_CLANMR then out-of-bounds

set_speed

This function adjusts the rate at which the spinner changeswhen it is clicked or when the button is held down. This
function is used to adjust the spinner responsiveness to either fast or ow machines. That is, for very fast machines,
the speed may need to be set to avalue less than 1.0, to prevent the spinner from increasing or decreasing too
quickly when the button is held down. Likewise, for very slow machines or for applications with aslow update rate,
the speed may need to be set to some high value to increase the perceived responsiveness of the interface.

Usage

speed

values are simply clamped to the lower or upper limit. If GLUl _LI M T_WRAR then
valuesthat aretoo low are set to the upper bound, while values that are too high are set to
the lower bound. This can be used to provide continuous cycling over arange (e.g., to
continuously increase a rotation amount over the range 0 - 360).

void GLU _Spinner::set_speed( float speed );

- Rate at which spinner changes. It defaultsto 1. 0. Higher valuesindicate faster change,
and low valuesindicate slower change.



4.2.11 Separators
Separators are ssmple horizontal lines that can be used to divide a series of controlsinto groups.

Fanel

Separator

Separator nested within panel

add_separator, add_separator_to_panel
Adds a separator to a GLUI window

Usage
voi d GLUI : : add_separator( void );
voi d GLUl : : add_separat or _to_panel ( GLU _Panel *panel );
panel - Panel (or rollout) to add separator to

Returns. -



4.2.12 Rotation Controls

Rotation controls allow the user to input rotations into an application by manipulating an arcball control. The
control displays as a checkerboard-textured sphere, which the user manipulates directly. The current rotation of the
control is passed to the gpplication as an array of 16 floats, representing a4’ 4 rotation matrix. Thisarray can be
passed to OpenGL directly to rotate an object, using the function gl Mul t Mat ri x( ). Notethat becausethis
control dealswith purerotations only (no trandation or scaling), the transpose of the4” 4 matrix isthe same asits
inverse.

The 16 floats can be retrieved from within an application in two ways. The easiest method isto have GLUI set a
live array automatically, with an optional callback to the application. That is, the application gives GLUI a 16-float
array at thetimethe rotation control is created. Then, every time the user rotatesthe arcball, thisarray is
automatically updated. The second way to retrieve the rotation matrix — without using live variables— is by using
thefunctionGLUI _Rot ati on : get _fl oat_array_val () (seeSection4.2.1). Likewise, the current
rotation of the control canbeset usngGLUl _Rot ation :set _fl oat _array_val () whichtakesasa
parameter a pointer to an array of 16 floats.

If a16-element float array is passed to anew Rotation control asalive variable, the control will takeitsinitia
rotation from this array (interpreted asa4” 4 matrix). Therefore, the live array needs to be initialized to the identity
matrix before being passedtothe GLUI _Rot ati on : add_rot ati on() function:
fl oat array[16] = { 1.0, 0.0, 0.0, 0.0, 0.0, 1.0, 0.0, 0.0,
0.0, 0.0, 1.0, 0.0 0.0, 0.0, 0.0, 1.0 };
Alternatively, the control and its associated live array can beinitialized to the identity matrix by calling
GLUI _Rot ation :reset () aftertherotation control iscreated.

The rotation control can be constrained to horizontal-only movement by holding the CTRL  key, or to vertical
rotation by holding the AL T key.

Rotation controls can optionally keep spinning once the user rel eases the mouse button. To enablethis, use the
functionGLUI _Rot ati ot : set _spi n(). Notethat spinning should be disabled in performance-critica

applications (it is disabled by default).

Rotation
Rotation control

add_rotation, add_rotation_to_panel
Add anew rotation control to aGLUI window.

Usage
GLUl _Rot ation *@LUl: : add_rotation( char *nane,
float *live_var=NULL, int id=-1,
GLUl _Update_CB cal | bachdLL );

GLUl _Rot ation *QLUl: : add_rotation_to_panel ( GLU _Panel *panel,
char *nane,
float *live_var=NULL, int id=-1,
GLUl _Update_CB cal | bachdLL );

name - Labe to display



live_var - If non-null, thismust beapointertoaf | oat array of size16. NOTE: If an array
smaller than 16 floatsis specified, the application will crash. Thisarray istreated
internally asa4” 4 rotation matrix.

id - If cal | backisnon-null, then the callback function will be passed thisinteger id
whenever the user rotates the control

cal I back - If non-null, must point to afunctionwithasinglei nt parameter and no return value.
Thisfunction will be called (and passed the single valuei d given above) whenever the
control isrotated.

panel - Anexisting GLUI pandl (or rollout) to add the control to.

Returns: A pointer to anew GLUI_Rotation control

get_float_array val, set_float_array_val
Get/set the current rotation.

Usage
voi d GLU _Rotation::get_float_array_val ( float *array_ptr );
voi d GLU _Rotation::set_float_array_val ( float *array_ptr );
array_ptr - Pointerto al6-element array of typef | oat .
Returns: —

set_spin

Set the damping factor when the arcball is spinning. Higher values indicate less damping. By passing in the
maximumvaueof 1. 0, the arcball will exhibit no damping, and will rotate indefinitely once spun by the user. By
setting thevalueto 0. 0, spinning is disabled altogether. Typica vauesfor the damping factor are. 95 —. 99.
Note that spinning is disabled by default, since it may slow down performance-critical applications.

Usage
voi d GLU _Rotation::set_spin( float danping_factor );
danpi ng_f act or - Floating-point value between zero and one. Zero disables spinning, while one
makes the arcball spinindefinitely with no slowdown.
Returns: —
reset

Resets therotation of the control (sets the rotation matrix to the identity matrix). The damping factor (see
set _spi nabove) isnot changed by this function.

Usage
voi d GLU _Rotation::reset( void );

Returns. —



4.2.13 Translation Controls

Trand ation controls alow the user to manipulate X, Y, and Z values for 3D objects by clicking on on-screen arrows.
The rate of change of trandlation can be varied by holding down SHIFT for fast movement (100 times faster), or
CTRL for dow movement (100 times slower). Thefunction GLUI _Tr ansl ati on : set _scal i ng()canbe
used to set an overall movement scaling factor.

The four types of trandation controls are shown below. When using the XY control (on the | eft), movement can be
restricted to asingle axis (either X or Y) by holding down ALT and clicking on either the horizontal or the vertical
arrows.
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add_translation, add_translation_to_panel
Add anew trandlation control to a GLUI window.

Usage
GLU _Translation *G.U::add_translation( char *name, int trans_type,
float *live_var=NULL, int id=-1,
GLUlI _Update_CB cal | bachNdLL );

GLU _Translation *G.U::add_translation_to_panel ( GLU _Panel *panel,
char *nane, int trans_type,
float *live_var=NULL, int id=-1,

GLUI _Update_CB cal | bacNdLL );

name - Label to display
trans_type - Specifiesthetypeof trandation that this control should provide. Choicesare:
GLUI _TRANSLATI ON_XY — Provides X and Y trandation
GLUI _TRANSLATI ON_X - Trandationin X only
GLUI _TRANSLATI ON_Y - TrandationinY only
GLUI _TRANSLATI ON_Z - TrandationinZ only
live_var - If non-null, thismust be apointer to af | oat array. Thesize of thisarray will depend
onthetrandationtype. If thetranslation typeis XY, then the array must be of size two
(the first element will correspond to the X position, and the second to the Y position). If
thetrandation is not XY, then the array must be of size 1 (asingle-element array). This
element will correspond to either an X, Y, or Z position — depending on the type of the
translation control.

id - If cal | backisnon-null, then the callback function will be passed thisinteger id
whenever the user trandates the control.
cal I back - If non-null, must point to afunctionwithasinglei nt parameter and no return value.

Thisfunction will be called (and passed the single valuei d given above) whenever the
control istrand ated.
panel - Anexisting GLUI pandl (or rollout) to add the control to.

Returns: A new Trandation control



get_x, get vy, get z

set_Xx, set_y, set_z

The X, Y, or Z values of a particular transation control can be read or written directly by using these specia get
andset functions. These should be used instead of the standardget _f | oat val () andset _fl oat _val ()
functions that are used for other types of controls. Notethat get _x() should only be used with either a

GLUI _TRANSLATI ON_Xor aGLUI _TRANSLATI ON_XYcontrol, and similarly for get _y(). Theget _z()
function should only be used witha GLUI _ TRANSLATI ON_Zcontrol. The same appliesfor theset functions.

Usage
fl oat GLUl _Transl ation::get_x( void );
fl oat GLUl _Transl ation::get_y( void );
fl oat GLUl _Transl ation::get_z( void );
voi d GLUl _Transl ation::set_x( float x );
voi d GLUl _Transl ation::set_y( float y );
voi d GLUl _Transl ation::set_z( float z );
set_speed

This function determines how fast atrand ation control changesin response to user mouse movement. All

trand ations reported to the user arefirst multiplied by this speed factor before being passed on to the application.
Applications that need trandations to vary slowly should set the speed to asmall nhumber below 1.0. Applications
that need large trandl ations should set this scaling factor to some large number. The speed value defaultsto 1.0.

Usage
void GLU _Transl ation::set_speed( float speed_factor );

speed_factor - Vauetomultiply al trandations by before passing them on to the application



4.2.14 Listboxes

Listbox controls allow the user to choose from a set of text options. When the user clicks on alistbox, alist of text
entries drops down, from which the user selectsone. The currently-selected text entry is then displayed in the
listbox.

Listhos

Listbox I Crange 'I pple
Orange
Listbox
Banana

Listbox, selected

Each text entry in alistbox is associated with anumerical ID. ThisID is explicitly assigned when the text entry is
added to the listbox. The currently-selected entry can be determined with GLUI _Li st box : get _i nt _val (),
or set withGLUI _Li st box: :set _int_val ()

add_listbox, add_listbox_to_panel

Add anew listbox to a GLUI window.

Usage
GLUl _Li st box *QLUl: : add_Il i stbox( char *nane,
void *live_var=NULL, int id=-1,
GLU _Update_CB cal | backELL );
GLUl _Li st box *QLUl: : add_I| i stbox_t o_panel ( GLUl _Panel *panel,
char *nane,
void *live_var=NULL, int id=-1,
GLU _Update_CB cal | backELL );
name - Labe to display
live_var - Anoptiona pointer to avariableof typei nt. Thisvariable will be automatically
updated with the numerical ID of the currently-selected text entry within the listbox.
id - IDfor thislistbox. If cal | backisdefined, it will be passed thisinteger value when a
new listbox entry is sel ected.
cal | back - Pointer to callback function (taking singlei nt argument) to be called when a different
entry isselected. The callback will be passed thevaluei d, listed above. Use
GLUI _Li stbox : get_int_val () todeterminewithin the callback which entry
was sel ected.
panel - Anexisting GLUI pandl (or rollout) to add the control to.
Returns: Pointer to new Listbox control
add_item

Add a new entry to an existing Listbox.
Usage
i nt GLUl _Listbox::add_item int id, char *text );

id - Numerical ID for thisentry. Thisistheinteger valuethat isreturned by the function
GLUl _Listbox :get_int_val (),orsetwithGLUl _Li st box::set_int_val ()



t ext - Text label for thisentry. This string must be less than 300 characters long.

Returns: t r ue if the entry was added to the listbox. Otherwise, f al se.

delete_item
Delete an entry from an existing Listbox. The entry can be referenced by either its numerical ID or by its text.

Usage

i nt GLUl _Listbox::delete_item( int id);

i nt GLUl _Listbox::delete_iten( char *text );

id - Numerical ID for thisentry. Thisistheinteger valuethat isreturned by the function
GLUl _Listbox :get_int_val (),orsetwithGLUl _Li st box::set_int_val ()

t ext - Text label for thisentry. This string must be less than 300 characters long.

Returns: t r ue if the entry was found in the listbox, and succesfully removed. Otherwise, f al se.



5 Usage Advice

Register your Idle callback with GLUI, not with GLUT. Otherwise, GLUI will be unableto receiveidle events
(do not register your idle callback with both GLUI and GLUT, since one will override the other). Also, check
the current window in your Idle callback before rendering or posting a GLUT redisplay event, and set it to the
main graphics window if necessary, since GLUT does not guarantee which will be the current window when an
Idle callback function is called.

If you do not have an Idle callback, passNULL to GLUl _Mast er. set _gl ut 1 dl eFunc()

If livevariables are used, GLUI will take their value astheinitial valuefor acontrol. Always initialize your
live variables to some appropriate val ue before passing them to GLUI. For example, the following code may
initialize a checkbox to an invalid value (neither one or zero):

i nt sone_var; // Thisvariable may contain any integer value
gl ui - >add_checkbox( "Sone Var", &some_var );

Instead, the code should be written as:
int sone_var = 1; //Or zero,if appropriate
gl ui - >add_checkbox( "Sone Var", &some_var );

String buffers passed to editable text controls must be at least of sizesi zeof (GLUI _St ri ng). Otherwise, a
segmentation fault may occur as GLUI overwrites the buffer.

Do not passin astatic string asalive variable in an editable text control, as GLUI will attempt to use that space
as abuffer for user-typed text:

gl ui ->add_edittext( "Text", GLU _EDI TTEXT_TEXT, "Hello!" );
/I Thisisincorrect, as" Hello!" isa static string

char buffer[sizeof (GLU _String)];
gl ui ->add_edittext( "Text", GLU _EDI TTEXT_TEXT, buffer );
/I Thiswill work without crashing

GLUl _String buf f er 2;
glui->add_edittext( "Text", GLU _EDI TTEXT_TEXT, buffer2 );
/I Thiswill also work

Also, do not passin apointer to alocal variable asalive variable, asthis pointer will beinvalid outside the
local function, and a segmentation fault will likely occur.

Thevarious set/get functions(set _i nt _val , set_float_val, set_text, get_..).dterthe
current value of a control, and also update any associated live variables. They will not generate a callback.

Remember to call GLUI : : set _mai n_gf x_w ndow() to link astandard GLUT window (typicaly the
main graphics window) to each GLUI window. Thisalows GLUI to generate aredisplay event for the graphics
window whenever a control vaue changes.

During a GLUI callback, the current GLUT window is set to the main graphics window, provided one has been
defined with GLUI : : set _mai n_gf x_wi ndow( ). If none has been defined, then the current window is
undefined - be sure to explicitly set it to the desired window before executing any OpenGL functions.



