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Overview of Lidskjalv

Lidskjalv! is an platform independent object-oriented user interface construction
framework for constructing user interfaces that are easily portable between the
Macintosh window system, the X Window System (based on Motif Widgets), and the
Microsoft Windows (Windows NT or Windows 95).

This document contains the object-oriented model for Lidskjalv, along with an
overview of the interface filesfor Lidskjalv.

The Lidskjalv model is based on previous experiences in developing object-oriented
user interface construction frameworks for the Macintosh window system, and the X
Window System (based on Athena and Motif Widgets). It has been an important
design criterion to make a model that deals with the construction of portable user
interfaces in such a way that the details of the look-and-feel of the Lidskjalv
applications will conform to the standardised |ook-and-feel at the specific platform;
I.e. the interface will appear to the user as a genuine Motif interface when running in
a Motif environment, and will appear as a genuine Macintosh application when
running in a Macintosh environment, etc. However, not all issues can be dealt with
without the co-operation from the application programmer. To give an example: if the
application programmer decides that the windows in the application should contain
individual menubars, there is no way this application can conform with the Macintosh
User Interface Guidelines. However, Lidskjalv will allow the application programmer
to specify individual window menubars on a Macintosh. However, the application
programmer might use other facilities of Lidskjalv to deal with this issue of window-
specific menubars, such that the code is purely portable across look-and-feel.

Lidskjalv defines abstractions for al commonly used interface objects, such as
window, menubar, menu, button, text fields, figure items, scrolling lists, etc. Each
interface object takes care of the interactions related to itself, and it is the
responsibility of the entire framework to ensure that the user interactions (such as
mouse button presses, key presses, etc.) are taken care of and converted internally
into invocations of virtual procedures of the appropriate interface object - that is, no
application programmer needs to handle user interaction at the event level of the
underlying platform.

Lidskjalv is realised in the form of a class, guienv, whose instance acts as the
framework for the user interface, taking care of al platform dependent event
handling, etc.

1 Lidskjalv is the name of the Odin's high throne, from which he is able to look into all Worlds and

see everything that happens.
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The Lidskjalv Libraries

The Lidskjalv libraries consists of 15 libraries (fragments):

e Qguienv

e stddial ogs
« control

« fields

« figureitens
 scrolllist
 graphmath

e graphics

* styl edtext

e guienvactions
 control sactions
« fieldsactions

e guienvall

* gui envsyst enenv

The gui env library defines the basic facilities of the Lidskjav framework (as
described above). All Lidskjav programs must include at least the gui env fragment.

The st ddi al ogs library includes a few predefined patterns for simple, standard
dialogs, such as fileSelectionDial og.

The control library  includes facilities for  specifying  control
I nt erfaceQbj ect s (suchasbut t ons etc.) as described above.

The fi el ds library includes facilities for specifying field i nt er f aceQbj ect s
(such as static text fields, editable textfields, etc.)

The figureitens library includes facilities for specifying basic graphics
i nt erfaceQoj ect s (such aslines, ovals, etc.)

The scrolllist library includes facilities for specifying scrolling
I nt erface(hj ect s (such asscrolling lists etc.)

The graphmat h library includes facilities for graphics computations, such as
definition and manipulation of point, rectangle, etc.)

The gr aphi cs library includes facilities for ssimple graphics, such as line drawings.

The st yl edt ext library includes facilities for working with styled text (i.e text in
different fonts and styles). Currently only available on Macintosh platforms.

The guienvactions library defines the actions related to the
I nt erfacehj ect s, defined inthe gui env library (more on actions later).

The control sactions library defines the actions related to the
I nt erface(oj ect s, defined inthecont r ol s library.
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The fieldssactions library defines the actions related to the
i nterface(oj ects, definedinthefi el ds library.

The gui enval | library is a very simple library, including al the above libraries.
Used for easy access to the entire suite of facilitiesin gui env.

The gui envsyst enenv library is a very simple library that enables concurrency
and gui env to work perfectly together.

Utilities
Besides these libraries, the Lidskjalv user interface framework includes a number of
utility libraries. These libraries are located in the utils sub-directory of the Lidskvalv

directory tree. It should be noted, that these libraries contains many very useful
facilities, but these libraries are not described in this manual.

Event handling

One of the strengths of the Lidskjalv libraries is the ease with which the event
handling is conducted. Essentially, the Lidskjalv libraries takes care of all the details
of the event dispatching and handling. The Lidskjalv libraries essentially converts all
event occurrences into invocation of special virtual patterns within the appropriate
user interface object (e.g. the one below the mouse pointer). In the Lidskjalv docu-
mentation, these virtual patterns are often referred to as the event patterns (or ssimply
events). The application programmer only has to further bind these event patterns of
the individual user interface objects to specify the actions to be taken in response to
user interaction.
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Qui env isthe most basic library of the Lidskjalv libraries. Gui env implementsthe
most often used elements of a graphical user interface, such as menus, windows, etc.
along with alot of supporting facilities.

The prime elements of gui env isthe definition of the menu system and the facilities
for defining windows along with facilities for handling the events (such as mouse
button press), originating from the user interface (menus, windows, etc.).

The most important classes, defined in gui env are:

 interface(bject istheroot of the hierarchy of interface components in
Lidskjalv.

* nmenuBar isaclass, defining the facilities for defining menubars. The global
menubar (if any) is accessed through the appl i cat i onMenubar attribute.

St andar dMenubar  defines the standard menubar, used by most
applications.

* nenu is a class, defining the facilities for menus, both menus of menubars,
menus associated with buttons, and popup menus.

* W ndowdefines the facilities for defining and manipulation windows.

The rest of the attributes defines various other facilities for accessing different other
aspects of the window system.

The most important class in Lidskjalv is i nterfaceCbj ect. It defines the
facilities available for controlling all interface componentsin gui env.

I nt er f aceQoj ect implementsthe basic facilitiesfor all interaction:

* open and cl ose is invoked when the i nt er f ace(hj ect is opened and
closed on the screen.

* enabl eEvent Type and di sabl eEvent Type are used to control which
interactions, this interfaceObject is willing to respond to (default is that all
event types are enabled).

* Most atributes relate to event handling. Event is the superpattern for al
event patterns (such as nouseDovn and r ef r esh). These events are invoked
by the underlying system as the result of, e.g. user interactions.

Event handling in gui env is handled through defining virtual further bindings in
which the actions to be executed as the result of an event, is specified. Each
i nt erfaceQoj ect type defined a series of event virtuels in the event handl er
virtual pattern, and users of these i nt er f aceChj ect s may then further bind this
event handl er, and in this further binding specify the actions to be executed for
the particuler events, defined for that type of i nt er f aceChj ect .

The basic event handl er (defined ini nt er f aceCbj ect ) defines the following
events. onMbuseDown, onMbuseUp, onKeyDown, onRef r esh, onActi vat e,
and onDeact i vat e. Some of these events carry global information on the state of
the keyboard and mouse.

Menus, windows,
interfaceObjects,
basic event
handling

InterfaceObject

MenuBar

Menu

Window

InterfaceObject

Event Handling

Event handling in
interfaceObject
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In order to support more dynamic event handling, it is also possible dynamically to
attach actions before or after the predefined actions for an event. This is done by
specifying an instance of (a subpattern of) acti on and then either prepend or
append it to the aready attached actions (using the prependAction or
appendActi on operations). An action can be retracted again by the
del et eAct i on operation.

Parallel to the event hierarchy is an action hierarchy. An action (eg.
nouseDownAct i on and r ef r eshAct i on) can be associated with an event, such
that the actions will be invoked either before or after the events itself. These actions
are defined in separate libraries, see chapters 10-12.

In order to control thei nt er f aceChj ect' s sensbility to individuel event types,
the operations enabl eEvent Type and di sabl eEvent Type are available.

Menu facilities

The menu facilities are centred around the concept of menubars. In gui env, there
may be any number of menubars: an application menubar, and a menubar associated
with each window. In both cases, these menubars are specified as instances of the
nmenubar pattern:

menubar implements the facilities for defining menubars.

e append, del ete and cl ear are used for manipulating the menus in the
menubar.

* appendMenubar, repl aceMenubar, and del et eMenubar is used for
manipulating a menubar as part of another menubar (e.g. appending all menus
in one menubar to another menubar).

» scan facilitates scanning all menus associated with this menubar.

The application menu can be specified by further binding the menubar Type virtual.
If a standard application menubar is what you want, just further bind to
st andar dMenuBar .

St andar dMenubar defines the following important attributes:

st andar dFi | eMenu and st andar dEdi t Menu defines the standard file
and edit menus. f i | eMenu, t heFi | eMenu and edi t Menu, t heEdi t Menu
are facilities for specifying different file and edit menus.

The application menubar can be changed and accessed through the
appl i cati onMenubar attribute.

The individual menus in a menubar is specified as instances of the pattern menu.
menu defines the following important attributes:

* nane defines the name of this menu.

* onSel ect isinvoked when selecting in the menu. Further bind this attribute
(defined in the local event handl er virtual) to specify the actions to be
executed when this manu is selected in the menubar.

 nmenul temand dynam cMenul t emare used to define the individual menu
items, and act i on is used to specify actions to be associated with dynamic
menultems (see later).

* append, del ete, cl ear and scan are used for manipulating the menu
items of this menu.

e popUp isused to pop-up this menu.

« enabl e and di sabl e is used to control whether the menu is enabled or
disabled in the menubar.
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The pattern menul t emis the facility for defining the individua items in a menu.
Most attributes (name, key, checked, etc.) define the visual appearance of the
menu item. Besides the following important attributes are defined:

onSt at us isused to define when the menu item is selectable.

onSel ect isused to specify the actions to be executed when the menu item is
selected.

subMenu is used to attach an entire menu to a menu item (i.e. creating a
hierarchical menu).

The separ at or pattern is a specia nenul t emthat inserts a vertical line in the
menu to separate groups of items.

The menul t empattern assumes that the same actions always must be executed when
amenu item is selected. If however, we want a more dynamic behaviour, the pattern
dynam cMenul t emmust be used. This pattern allows actions to be associated
dynamicaly with the particular menu item. dynam cMenul t em idefines the
following important attributes:

The actions to be associated with a dynam cMenul t emmust be instances of the

attach and detach is used to associate the actions with this
dynam cMenul t em

nmenuAct i on pattern.

Window facilities

wi ndow defines the means for creating windows in applications. It defines the
following important attributes:

The events. onAbout Tod ose, onActi vat e, etc. are the facilities for
specifying actions to be executed as consequence of user interactions.

t heMenubar and nmenubar Type are the means for associating a menubar
with this window. And nenubar Vi si bl e controls whether the menubar
should be visible.

titl e isused for specifying the window title.

position, frame and size are used to control the location of the
window.

fl oati ng controls whether this window will float on top of all other
windows.

showand hi de isused to control the visibility of the window.
showMbdal specifiesthat this window will be shown as a modal window.

bri ngToFront, bri ngBack and bri ngBehi nd is used to control the
stacking order of this window.

t ar get isused to control the keyboard focus within this window.

wi ndow t em is the central facility for defining the contents of windows.
Windowltems can be attached to windows (more details later).

t ype controls the appearance of the titlebar of the window: palette, dialog or
normal.

canvas is a subclass of windowltem, implementing a local coordinate
system. Just as windows, more than one windowltem may be associated with a
canvas. Canvas function as a mean for grouping windowltems within windows
(or other canvasses).

Menultem

Menu Separator

Dynamic
menultem

MenuAction

Window



Lidskjalv User Interface Framework

Windowltem

Canvas

Other libraries

Guienv pattern

Lidskjalv
application

Separate
fragments

wi ndowl t em is the central class for specifying the contents of windows (and
canvasses). The contents of windows are one instance of canvas, simplifying the
design.

» the events. onVi si bi | i t yChanged, onFraneChanged, onFat her -

Fr ameChanged, onMouseUp, etc. are the means for specifying actions to be
executed as the consequence of user interactions (directly or indirectly).

» father isareference to the canvas (and thereby possibly the window), this
wi ndowl t emis associated with.

« frane, position, nove and si ze is used to control the location of the
wi ndow t emwithinthef at her canvas.

e bindLeft, bi ndRi ght, bi ndBot t omand bi ndTop is used to control the
behaviour of thiswi ndow t emwhen thef at her canvas has changed frame.

« showand hi de is used to control whether thiswi ndowl t emisvisible on its
f at her canvas.

« enabl e anddi sabl e is used to control whether thiswi ndow t emreactsto
mouse and keyboard interactions.

* theCursor and cursor Type is used to control the cursor to be displayed
within thiswi ndowl t em

» drag andresize are facilities to be used for interactive manipulations of
thiswi ndowl t em

canvas is the only wi ndow t em subclass that allows attachment of other wi n-
dow t ens. In this respect, canvasses resemble windows (that uses a canvas to
contain the windowlItems of the window).

Using the guienv Library

The Lidskjalv libraries consists of a number of BETA fragments, where the fragment
gui env describes the basic patterns of the library.

The fragments control, fields, scrolllist, figureitens etc. contan
additional facilities to those defined in gui env. This chapter and the next chapters
gives a thorough description of each of these fragments. Along with the descriptions,
examples are given to illustrate the intended use.

The gui env fragment consists of a single pattern gui env where the attributes of a
graphical application are described. Patterns like wi ndow and nmenu are described
inside gui env.

By specializing gui env, the user can develop a Lidskjalv application using the
predefined patterns and objectsin gui env.

A Lidskjalv application is invoked by executing an instance of the gui env
specialization. Any Lidskjalv application must therefore have the following outline:

ORI G N ' ~bet a/ gui env/ v1. 6/ gui env’
- program descriptor ---
gui env
(# ...
do ...
#)

In order to reduce the complexity of simple applications, more advanced facilities of
Lidskjalv are located in separate fragments. To utilize these facilities, the above
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outline of atypical Lidskjalv application must be augmented by specifying the addi-
tional facilities used. This is done by including the fragment containing the facility.
The facilities are located in separate fragments, such as control, fiel ds,
scroll'list andfigureitens. Thesefragments can beincluded asfollows:

ORI G N ' ~bet a/ gui env/v1. 6/ gui env'
I NCLUDE ' ~bet a/ gui env/ v1. 6/ control
- program descriptor ---
gui env
(# ...
do ...
#)

where, in this case cont r ol , is the name of the desired fragment. If more than one
additional facility is needed, the | NCLUDE line is simply repeated with the names of
the other fragments.

The basic pattern in gui env is i nterfaceQbj ect, which is the common
superpattern for all patterns describing interaction with the user.

When gui env executesi nner , aglobal event handler is started. This event handler
loops until the attribute t er m nat e is executed. When an event occurs, the global
event handler distributes the event to the i nt er f aceCoj ect in question. It could
be amenu or the active window.

Examples of Use of the guenv
Fragment

The demo programs in this manual can be found in the reference demo subdirectory
in the guienv directory. The location of the directory in installation-dependent — ask
the systems administrator — the default location is :

~bet a/ gui env/ v1. 6/ deno/ Ref er enceDenos

The demo directory contains many more demo programs than is included in this
manual. Please inspect the demo directory for other illustrative demo programs.
Appendix A contains a short overview of the demos in the demo directory.

This demo program is nearly the simplest possible Lidskjalv program. It opens one
window and prints activate (resp. deactivate) each time the window is made active
(resp. inactive).

ORI G N ' ~bet a/ gui env/ v1. 6/ gui env'
(* This denb shows how to create a very sinple wi ndow and it
* illustrates the activate/deactivate event.
*
)
-- program descriptor ---
gui env
(# sinpl eWndow. @i ndow
(# event Handl er:
(# onAbout Tod ose:: (# do terminate #);
onActivate::
(# do 'activate' -> putline #);
onDeacti vate::
(# do 'deactivate' -> putline #)
#) ]
open: :
(# do (400,400) -> size #)

Demo programs

Simple window

simple-
window.bet
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Standard menu
and events

windowWithStan-
dardMenubar.bet

#)
do si mpl eW ndow. open
#

) J1kBfraxinus:users/betasguiene/vl, 3/ demos/Referencellemoz> simplewindow
activate 00— = ———
deactivat s[[=——"———— simplelllindow EI
activate
deactivat,
activate
deactivat,
activate
deactivat,
activate
deactivat,
activate
deactivat
activate

This demo program illustrates the use of standard menubar where the file menu only
has one menultem. It aso illustrates how to further bind noMouseUp,
onMouseDown and onKeyDown event patterns.

ORI G N ' ~bet a/ gui env/vl. 6/ gui env';
(* This denp shows how to create a sinple windowwith a
* standardMenubar where the file nmenu only has one nenuitem It also

* jllustrates how to further bind the onMbuseDown, onMuseUp,
* onKeyDown event patterns.
*)

--- program descriptor ---
gui env
(# theWndow @ ndow
(# nenubar Type:: standardMenubar
(# fileMenu::
(# quititem @renuitem
(# open::
(# do '"Qit' -> name #);
event Handl er : :
(# onSel ect: :
(# do term nate #)
#)
#);
open: :
(#
do 'File'" -> nane;
quitlitemopen; quitlten{] -> append
#)
#)
#);
event Handl er : :
(# onAbout ToCl ose:: (# do terminate #);

onMbuseDown: :
(#
do ' MouseDown: ' -> puttext;

buttonState -> putint;
(if doubledick then

' doubl eclick' -> puttext
if);
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newLi ne

#);

onMouseUp: :

(#

do 'onMbuseUp ' -> puttext;
buttonState -> putint;
(if doubledick then

doubl ecl i ck' -> puttext

if);
newLi ne

#) ]

onKeyDown: :

(#

do 'onKeyDown: ' -> puttext;
ch -> put;
newLi ne

#)

#)
#)
do t heW ndow. open
#)

thelllindow

P







Interface Descriptions of the guienv
Library

ORIGA N ' ~beta/basiclib/vl. 6/ betaenv';
| NCLUDE ' ~beta/containers/v1l.6/1ist';
| NCLUDE ' graphmat h' ;

BODY ' private/gui envbody'

(*

* COPYRI GHT

* Copyright (C) Molner Informatics, 1991-96
* Al rights reserved.

*)

-- lib: attributes --

GUl env:

(# <<SLOT gui envLib: attributes>>;

onStart Application: <
(* is called when this application is started with no
* docunents. You can for exanple further bind this to show a
* splash screen
*)
(# do | NNER #);

onOpenDocunent : <
(* is called whenever a user opens a docunent created by this
* application
*)
(# fileNane: “text;
enter fileNanmge[]

do | NNER
#);
onQuit:<

(* is called when application is going to quit, either
* pecause ternminate is called or because the systemare
* are going to shut down.
* |f okToQuit is set to false the application wll
* not quit.
*)
(# okToQuit: @ool ean;
do true -> okToQuit;
| NNER;
exit okToQuit
#)
term nate:
(* will terminate the entire application if invoked
* Terminate calls onQuit and will only quit if
* onQuit returns true.
*)
(# ... #);
appl i cati onMenubar :
(* applicationMenubar is used to install a nmenubar with
* functionality that is comon for all parts for the
* application.

*)
(# theMenubar: “nenubar Type
enter (# enter theMenubar[] ... #)

13
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exit (# ... exit theMenuBar[] #)
#);
menubar Type: <
(* if further bound, an instance of nenubarType is
* automatically installed for the application. Further bind it
* to standardMenubar if you want the standard nenubar (file
* and edit nenu)
*)
menubar ;
i nterface(hject:
(* superpattern for all objects used for interaction with the
* user
*)
(# <<SLOT interfaceCbjectLib: attributes>>;
t heEvent handl er:
(* The only instance of the eventhandler virtual *)
@vent handl er;
event handl er: <
(* Encapsul ates the patterns related to event handling *)
(# <<SLOT eventhandl erLib: attributes>>;
event:
(* the abstract superpattern of all events *)
(# <<SLOT eventLib: attributes>>;

#) (* event *);
basi cEvent: event
(* abstract superpattern for all events
* originating directly fromthe OS
*)
(# <<SLOT basicEventLib: attributes>>;
shi ft Key: bool eanVal ue
(* true if the shiftkey was the down, when
* THI S(basi cEvent) occurred
*)
(#
#)
al t Key: bool eanVal ue
(* true if the altkey was the down, when
* THI S(basi cEvent) occurred
*)
(#
#),;
nmet aKey: bool eanVal ue
(* true if the netakey was the down, when
* THI S(basi cEvent) occurred
*)
(#
#),
control Key: bool eanVal ue
(* true if the control key was the down, when
* THI S(basi cEvent) occurred
*)
(#
#),
buttonState: integerVal ue
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(* the nunmber designating the button, which was
* pressed down, when THI S(basi cEvent) occurred
* - 0 neans 'no button'. This val ue depe nds
* on the nunber of buttons on the nouse -
* Typically 1, 2 or 3.
*)
(#
#)
when: i nteger Val ue
(* the tick count when THI S(basi cEvent)
* occurred. 1 tick = 1/60 sec.
*)
(#
#)
gl obal Posi ti on:
(* gl obal coordinates of the nouse, when
* THI S( basi cEvent) occurred
*)
(# p: @oint;
exit p
#);
| ocal Posi ti on:
(* local coordinates of the nouse, when
* THI S(basi cEvent) occurred - relative to
* THI S(i nt eef aceCbj ect)
*)
(# p: @oint;
exit p
#) ;
do | NNER;
#)
nouseEvent: basi cEvent
(* abstract superpattern for events related to the
* nouse
*)
(# <<SLOT nouseEventLib: attributes>>;
doubl ed i ck: bool eanVal ue
(* true if TH S(mouseEvent) is a doubl eclick
* For a nouse click to qualify as doubl eclick
* it rmust happen close in tinme and space, and
* with the sane nouse button
*)
(#
#)
do | NNER,
#);
keyEvent: basi cEvent
(* abstract superpattern for events related to the
* keyboar d.
*)
(# <<SLOT keyEventLib: attributes>>;
ch:
(* the key on the keyboard, related to
* TH S(keyEvent)
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*

(# theChar: @har;

exit theChar
#);
do | NNER
#);
nmouseDown: mouseEvent
(* This event occurs when the user presses any npuse
* putton down on THI S(interface(hject)

*
)
(# <<SLOT nmpuseDownLi b: attri but es>>;
del ay:
(* used to wait for period ticks to pass, while
* mpuse.isStillDown is true, and then execute
* INNER. |If nouseStill Down becones fal se
* pefore period ticks, INNER is not executed
*
)
(# period: @nteger
enter period
#)
do | NNER
#);

onMouseDown: < nouseDown;
mouseUp: nouseEvent
(* This event occurs when the user rel eases any
* mouse button after having pressed it on
* THI S(i nt erfaceCbj ect)
*
)
(# do I NNER #);
onMouseUp: < nouseUp;
keyDown: keyEvent
(* Occurs when the user presses a key, related to
* THI S(i nterfaceCbj ect)
*
)
(# do I NNER #);
onKeyDown: < keyDown;
refresh: basicEvent
(* This event tells THI S(interfaceobject), that it
* needs to redraw itself. UpdateRect is the
* rectangle that needs to be updated expressed
* in the coordinate system of this(interface(hject).
*
)
(# updat eRect :
(# val ue: “rectangl e;

exit value[]
#)
do | NNER
#);
onRefresh: < refresh;
activate: basicEvent
(* Send when THI S(i nterfaceCbject) becomes active *)
(# do INNER #);
onActivate: < activate;
deacti vate: basicEvent
(* Send when THI S(i nterfaceCbject) becomes inactive

*)
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(# do INNER #);
onDeacti vat e: < deacti vat e;
#)
action:
(* Actions is a means of subscribing to events. The
* desired event is specified by further binding
* event Type. Actions can be prepended or appended to
* THI S(i nterfaceobject). Wen some event is called, the
* prepended actions for the event is called *before* the
* | NNER and the appended actions are called after.
*
)
(# <<SLOT actionLib: attributes>>;
event Type: < t heEvent handl er. event;
t heEvent: “event Type;
enter theBEvent[]
do | NNER;
#)
pr ependActi on:
(* Prepends the action, so it will be executed before the
* event is subscribes to
*
)
(# theAction: ~action;
enter theAction[]
#)
appendActi on:
(* Appends the action, so it will be executed after the
* event is subscribes to.
*
)
(# theAction: ~action;
enter theAction[]
#);
del et eActi on:
(* Renpbve the action *)
(# theAction: ~action;
enter theAction[]
#)
open: <
(* must be called before any other operation on
* THI S(i nterfaceObject).
*
)
(# create:< (# ... #);
#)
cl ose: <
(* closes TH S(interfaceChject) and di spose all related
* structures
*)
(# ... #);
enabl eEvent Type: <
(* makes THI S(interfaceCbject) sensible to the specified
* type of events
*)
(# ev: ##theEvent handl er. event
enter ev##

#);
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di sabl eEvent Type: <
(* makes THI S(interfaceObject) insensible to the
* gspecified type of events
*
)
(# ev: ##theEvent handl er. event
enter ev##
#),
i nterfaceQObj ect Exception: exception
(* abstract superpattern for exceptiosn related to
* TH S(i nterfaceCbject).
*)
(#
#);
not OpenedExcepti on: interfaceObject Exception
(# location: ~text
enter |ocation[]
#);
not QpenedError: <
(* this exception is raised if any operation is perforned
* on THI S(interfaceObject) is called before open is
* called. This will also happen if "close" is called
* twce
*)
not OpenedExcepti on;
private: @..;
do | NNER
#) (* interfaceCbject *);
menubar: interfaceObject
(* menubar is a bar containing the titles of the contained
* menus. A nenu is pulled down by clicking at the title,
* allowing the user to select a nenuitemin the nenu. A
* menubar is only visible if it is installed - either as the
* gl obal nenubar or as the nenubar in sone w ndow.

*)
(# <<SLOT nenubarlLib: attributes>>;
append:
(* inserts a menu after all nenues in the nmenubar. If
* the nenu is already in the nmenu bar, nothing happens
*)
(# theMenu: "menu;
enter theMenu[]
#)
del et e:
(* deletes a menu fromthe nmenu bar. The nenu titles
* following the deleted menu will nove over to fill the
* vacancy
*)
(# theMenu: “menu
enter theMenu[]
#),
cl ear:

(* removes all nenues fromthe menu bar when you want to
* start with new nenues

*)
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(# ... #);
appendMenubar :
(* inserts all nenues in another nenubar after all nenues

* in TH S(nmenubar). This is the sane as calling
* insertMenubar with NONE as afterMenu.
*)
(# theMenubar: “menubartype;
enter theMenubar(]
#)
r epl aceMenubar :
(* replace all nenues in theMenubar with all nenues in
* repl acenment Menubar in TH S(nenubar).
*)
(# theMenubar, replacenment Menubar: “menubartype
enter (theMenubar[], replacenment Menubar[])
#)
del et eMenubar:
(* deletes all nenues in theMenubar from
* THI S(menubar). The nenu titles follow ng the nenues in
* the del eted nmenubar will nove over to fill the vacancy
*)
(# theMenubar: “menubartype
enter theMenubar(]

#)
scan:
(* iterates over all nmenues currently inserted in the
* menubar
*)
(# current: ~nenu;
#)
open: : <(# create::< (# ... #);
#)
close:: <
(#
#)
private: @..;

#) (* menubar *);
menu: interfaceObject
(* menu contains a group of nenuitens and is usefull for
* letting the user perform conmmands or set settings in the
* application. A menu can be installed in a nmenubar, as a

* submenu to sonme nenuitem or sinply be popped up on the

* screen.
*)
(# <<SLOT nenuLi b: attri butes>>;
nane:
(* the name of the nmenu as shown in the nenubar. if the
* menu is not in a nmenubar, the nanme is not visible
*)
(# theName: ~text
enter (# enter theName[] ... #)
exit (# ... exit theNane[] #)
#)

event handl er: : <
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(# select: event
(* executed when the user selects TH S(menu) (or
* pops it up) just before the nenu is shown.
*
)
(# do INNER #);
onSel ect: < sel ect;
#);
menui tem interfaceChject
(* menuitemis used for letting the user perform commands
* in the application or display the state of some option
* py checki ng and unchecking the nmenuitem It can al so
* serve as the title of a subnenu.
*
)
(# <<SLOT nenuitenlib: attributes>>;
key:
(* the key shortcut of TH S(nenuiten), allows the
* user to select TH S(nenuiten) w thout using the

* nouse.
*
(# c: @har
enter (# enter c ... #)
exit (# ... exit c #)
#);

name:

(* nodels the name of THI S(rmenuitem. Evaluate the
* enter-part to set the name. Evaluate the
* exit-part to get the nane

*)
(# t: "text;
enter (# enter t[] ... #)
exit (# ... exit t[] #)
#),;

checked:

(* when THI S(menuiten) is checked, a check mark is
* displayed at the left side the menuitem

*
)
(# checked: @ool ean
enter (# enter checked ... #)
exit (# ... exit checked #)
#)
subMenu:

(* if a submenu is attached to THI S(nenuitem, that
* menu is pulled down by selecting

* TH S(menuiten). In that case onSel ect is never

* jssued for TH S(rmenuitem

*)

(# theMenu: "menu;

enter (# enter theMenu[] ... #)
exit (# ... exit theMenu[] #)
#)

posi tion: IntegerVal ue
(* the position of TH S(nmenuiten) in its nenu,
* gseparator items are counted as well
*)
(#
#),
event handl er: : <
(# onSt atus: < bool eanVal ue
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(* executed just before TH S(menuiten) is
* shown. should return true if TH S(nenuitem
* is enabled. Default is true
*)
(# ... #);
sel ect: event
(* executed when THI S(nenuitem) is selected in

* the nenu. If a subnmenu is attached, it wll
* not be executed - instead the subnenu is

* pull ed down

*)

(# do I NNER #);
onSel ect: < sel ect;

#)
open: : <(# create::< (# ... #);
#)
private: @..;
do | NNER

#) (* nmenuitem*);
dynam cMenui tem nenuitem
(* dynam c nmenuitem does not call its own onStatus and
* onSel ect events, instead these events are called on the
* attached action, if any is attached
*
)
(# <<SLOT dynamicltenlib: attributes>>;
t heAction: “~menuActi on;
attach:
(* anAction is attached to TH S(menuiten) *)
(# anAction: “menuAction;
enter anAction[]
#)
det ach:
(* the nenuitenHandl er that is currently attached to
* TH S(menuiten) is detached, nmeaning that no action
* s attached

*)
(# ... #);
event handl er:: <(# onStatus::< (# ... #);
onSelect::< (# ... #);
#);

#) (* dynam cMenuitem *);
menuAct i on:

(* a menuAction can dynamicly be attached to

* dynam cMenuitens within THI S(nenu), meaning that the
onStatus and onSel ect events of THI S(nmenuAction) wll
be executed instead of these events of the
dynam cMenuitem The pointer "theMenuitent refers to
t he dynam cMenui tem THI S(menuAction) is currently
* attached to

(# theMenuitem
(* the nenuitem TH S(nmenuAction) is attached to *)
Adynam cMenui t em
onSt at us: < bool eanVal ue
(* this status is evaluated instead of the status of
* the actual nenuitem (theMenuitem) TH S(nmenuActi on)
* is attached to. Default returns true
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*)
(# ... #);
onSel ect: <
(* onSelect is executed fromthe hit of the actual
* dynam cMenuitem THI S(action) is attached to
*)
obj ect ;
#) (* action *);
separator: nenuitem
(* defines a menu separator, which is a unselectable line
* in the nmenu, dividing groups of menuitens.

*)
(# open::<(# create::< (# ... #);
#);
close::< (# ... #);
#)
append:

(* appends the nenuitemto TH S(rmenu) *)
(# theMenuitem ~nenuitem
enter theMenuiteni]
#)
del et e:
(* deletes the nenuitem from TH S(menu) *)
(# theMenuitem ~nenuitem
enter theMenuiteni]
#);
scan:

(* iterates over all menuitens in TH S(menu) *)
(# current: “menuitem

#);
cl ear:
(* deletes all nenuitens in TH S(menu) *)
(#
#);
noOf Menui tens: i nt eger Val ue
(* returns the nunber of nenuitens in TH S(menu) *)
(# ... #);
popUp:
(* THI S(rmenu) is popped up as follows: The nenuitem
* indexed by "popupWth" is selected (not checked but
* hilited) and popupAt is the top left corner of that
* menuitemin the coordi nate system of the popupln
* wi ndow.
*)
(# popupWth: @nteger;
popupAt : @oi nt;
popupl n: ~wi ndow. wi ndowi t em
enter (popupWth, popupAt, popupln[])
#);
get Menui t enByNunber :
(* returns a reference to the nenuitemat the specified
* position in the menu

*)
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#)

(# nunber: @nteger;
t heMenui tem “~nenuitem
enter nunber

exit theMenuiten]

#);

enabl e: (* enable TH S(nmenu) *)
(# ... #);

di sable: (* disable TH S(nmenu) *)
(# ... #);

enabl ed: < bool eanVal ue
(* should return true if TH S(menu) is enabled *)
(# ... #);

open: : <
(* the nenu is not automatically inserted in the
* menubar. You have to do this yourself

*)

(# create::< (# ... #);
#);
close::< (# ... #);
private: @..;

(* menu *);

st andar dMenubar: nmenubar

(#

#);

st andar dFi | eMenu: nenu
(# newMenuitem @ynam cMenuitem
openMenui tem @ynam cMenuitem
cl oseMenui tem @lynani cMenuitem
saveMenui tem @ynam cMenuitem
saveAsMenui tem @ynan cMenuitem
revert Menuitem @ynam cMenuitem
print Menuitem @lynam cMenuitem
pageSet UpMenui tem @lynamni cMenuit em
qui t Menui tem @ynam cMenui tem
open::< (# ... #);
#) (* standardFil eMenu *);
fileMenu: < nenu;
t heFi |l eMenu: ~fil eMenu;
st andar dEdi t Menu: nenu
(# undoMenui tem @ynam cMenuitem
cut Menui tem @ynam cMenuitem
copyMenui tem @ynam cMenuitem
past eMenui tem @lynam cMenuitem
cl ear Menui tem @lynani cMenui tem
open:: < (# ... #);
#) (* standardEditMenu *);
edi t Menu: < nenu;
t heEdi t Menu: “edi t Menu;
open: : <
(#

#);

wi ndow. interface(ject
user interaction with the wi ndow such as draggi ng and
resizing is taken care of by the w ndow nmanager. Anything
vi sible you may want to place in the wi ndow is subpatterns
of the abstract pattern windowitem which is a subpattern of

(*

*

*
*
*

i nterfaceCbject. The wi ndow can be used as a nodal

di al og by
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* means of the pattern "showhwbdal "
*
)
(# <<SLOT wi ndowLi b: attri butes>>;
event handl er: : <
(# about ToCl ose: event
(* is called whenever the user has perforned an
* action that causes TH S(wi ndow) to close. Further
* bind this to performactions before the wi ndow is
* actually closed. You can prevent the w ndow from
* closing by assigning false to the bool ean
* ' okToCl ose’
*)
(# okToCl ose: @ool ean
do true -> okToC ose
| NNER
exit okTod ose
#);
onAbout ToCl ose: < about Tod ose
onActivate:: <
(* is send to contents, which takes care of sending
* the event to all children
*)
(# ... #);
onDeactivate::<
(* is send to contents, which takes care of sending
* the event to all children

*)
(# ... #);
#);
t heMenubar :

(* is used to install a nmenubar for TH S(wi ndow), and to
* gain access to the menubar of TH S(w ndow)

*)

(# theBar: ~nenubartype

enter (# enter theBar[] ... #)
exit (# ... exit theBar[] #)
#)

menubar Type: <
(* if further bound, an instance of nenubarType is
* automatically installed for TH S(w ndow)
*
)
menubar ;
menubar Vi si bl e: <
(* Specifies if the nenubar should be visible. *)
truebj ect ;
type: <
(* The type can be one of the foll ow ng:
* wi ndowTypes. normal <- default
* wi ndowTypes. di al og
* wi ndowTypes. pal ette
*
)
i nt eger Val ue;
resi zeabl e: < bool eanVal ue
(#
do (if type=wi ndowTypes. normal then
true -> value; | NNER
1)
#),
title:
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the title of the windowis displayed in the w ndows
* th itl f th i nd is displ di h i nd
* title-bar if the wi ndow has one.

*)
(# theTitle: ~text
enter (# enter theTitle[] ... #)
exit (# ... exit theTitle[] #)
#)

posi tion:

(* the window s position is the coordi nates of the
* topLeft corner of the window s inside rectangle on the
* screen
*)
(# pt: @oint;
enter (# enter pt ... #)
exit (# ... exit pt #)
#)
si ze:
(* the size is the size of the inside rectangle of the
* wi ndow
*)
(# width, height: @nteger;
enter (# enter (width, height) ... #)
exit (# ... exit (width, height) #)
#)
frame:
(* the frame is defined as the rectangle TH S(w ndow)
* occupies on the screen = (position,position + size)

*

(# theFranme: @ ectangle;

enter (# enter theFrame ... #)
exit (# ... exit theFrame #)
#)

i nsi deRect angl e:
(* the inside rectangle is the window s content rectangle
* in terns of local coordinates in the window The top
* left corner is (0, 0) and the bottomright corner is
* the wi ndow s size
*)
(# theRectangl e: @ectangl e;

exit theRectangl e
#)
show:
(* shows THI S(wi ndow) in front of other w ndows *)
(# ... #);
showivbdal :
(* shows THI S(wi ndow) in a nodal way. Interaction with
* other windows is prevented until THI S(wi ndow) is either
* closed or hidden, and then showwbdal returns to the

* caller
*)
(# ... #);
hi de:
(* hides THI S(wi ndow), i.e. nake it invisible wthout
* destroying it. Can be nade visible again using show
*)
(# ... #);
vi si bl e:

(* The visibility of the w ndow. *)
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(# val ue: @ool ean;

enter (# enter value ... #)
exit (# ... exit value #)
#);

maxSi ze:

(* use this to set the maxi mum size TH S(w ndow) is
* allowed to get, when resized by the user. maxSize
* doesn't affect the behaviour of setSize.

*
)
(# width, height: @nteger;
enter (# enter (width, height) ... #)
exit (# ... exit (wdth, height) #)
#);
m nSi ze:

(* use this to set the m ninmumsize TH S(w ndow) is
* allowed to get, when resized by the user. mnSize
* doesn't affect the behaviour of setSize

*)

(# width, height: @nteger;

enter (# enter (width, height) ... #)
exit (# ... exit (wdth, height) #)
#)

bri ngToFront:
(* THI S(wi ndow) is brought to the front of all other
* wi ndows
*)
(# ... #);
bri ngBack:
(* TH S(wi ndow) is placed behind all other w ndows *)
(# ... #);
bri ngBehi nd:
(* THI S(wi ndow) is placed behind the wi ndow referred to
* by "theW ndow'
*
(# theW ndow. ~w ndow,
enter theW ndow ]
#);
updat e:
(* Updates the wi ndow by posting a refresh event. |If
* emmediate is true, the refresh event will be processed
* i medi atel y.
*)
(# i mredi ate: @ool ean;
enter inmediate
#);
contents:
(* The contents of THI S(wi ndow) is the father of all
* other windowitens in TH S(w ndow) .
*
)

(# theContents: ~canvas;

exit theContents[]
#);

target:
(* the window s target is a reference to the w ndowtem
* that receives keyDown. You are responsible for making
* sure the window s target is the windowitemthat is
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af fected by nenu commands. The event handl er of

wi ndowi tem has two events: "enabl eTarget" and

"di sabl eTarget”. Wen a windowitemis becomr ng the new
target, first "disableTarget” is called for the old

* target then "enableTarget" is called for the new target

E

*
)
(# theTarget: ~wi ndow tem
enter (# enter theTarget[] ... #)
exit (# ... exit theTarget[] #)
#);
wi ndowi tem interfaceCbject
(* superclass for all interfaceobjects in this window. A
* windowitemis always part of a canvas (father)
*
)

(# <<SLOT wi ndowi tenLi b: attri butes>>;
event handl er:: <
(# visi bl eChanged: event
(* is called, when TH S(wi ndowi ten) is hidden
* or shown
*)
(# do INNER #);
onVi si bl eChanged: < vi si bl eChanged,;
franeChanged: event
(* is called whenever the frame of
* THI S(wi ndowi ten) is changed
*
)
(# ol dFranme, newFrane: @ ectangle;
enter (ol dFranme, newrrane)
do | NNER
#);
onFr ameChanged: < f ranmeChanged
f at her FrameChanged: event
(* is called when the frame of the father of
* THI S(wi ndowi ten) is changed
*
)
(# ol dFranme, newFrane: @ ectangl e;
enter (ol dFranme, newrrane)
do | NNER
#);
onFat her Fr ameChanged: < f at her Fr aneChanged,;
enabl edChanged: event
(* is called, when TH S(wi ndowiten) is
* enabl ed/ di sabl ed
*
)
(# do INNER #);
onEnabl edChanged: < enabl edChanged,;
enabl eTarget: event
(* is called when TH S(wi ndowitem is becomm ng
* target in the w ndow
*
)
(# do INNER #);
onEnabl eTar get: < enabl eTar get ;
di sabl eTarget: event
(* is called when TH S(wi ndowi tem) was target
* and anot her wi ndowitemis beconm ng target
*
)
(# do INNER #);
onDi sabl eTar get : < di sabl eTar get;
bor der Vi si bl eChanged: event
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(* is called, when the border of
* TH S(wi ndowi tem) is shown or hidden
*)
(# do I NNER #);
onBor der Vi si bl eChanged: < bor der Vi si bl eChanged;
bor der St yl eChanged: event
(* is called, when the border style of
* TH S(wi ndowi tem) is changed
*)
(# do I NNER #);
onBor der St yl eChanged: < bor der St yl eChanged,;
t heCur sor Changed: event
(* is called, when TH S(wi ndowiten) is assigned
* a new cursor
*)
(# do I NNER #);
onTheCur sor Changed: < t heCur sor Changed;
hiliteChanged: event
(* I's called when TH S(wi ndowitem is hilited
* or dehilited
*)
(# do INNER, #);
onHi | i teChanged: < hil i teChanged,;
onRefresh::< (# ... #);
#);
father: ~
(* father is the canvas that TH S(wi ndowiten) is a
* child of
*)
canvas;
frame:
(* the frame is defined as the rectangle
* THI S(wi ndowi t em) occupies in the coordinate system
of the father. Wen the franme is changed
THI S(wi ndowi ten) is updated and the father is
i nforned about the change. |[If you need ot her
actions to take place, when changing the frame,
* you nust further bind the event onFranmeChanged

(# theFrane: @ectangle;

enter (# enter theFrame ... #)

exit (# ... exit theFranme #)

#);

posi tion:

(* the position of TH S(wi ndowiten) is defined as
* the topLeft corner of the bounding frane. Wen the
* position is changed, the franme is changed, so the
* onFrameChanged event is called

*)
(# pt: @oint;
enter (# enter pt ... #)
exit (# ... exit pt #)
#)

nove:

(* nmoves THI S(wi ndowitem) relative (dh, dv), by
* setting the position, neaning that the

* onFrameChanged event is called

*

(# dh, dv: @nteger;
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enter (dh, dv)
#)
si ze:
(* the size of THI S(wi ndowitem) is defined as the
* height and width of the bounding frame. \Wen the

* size is changed, the frame is changed, so the
* onFranmeChanged event is called

*)

(# width, height: @nteger;

enter (# enter (width, height) ... #)
exit (# ... exit (width, height) #)
#)

fitToContents: <

(* Adjusts the size of TH S(wi ndowitem to
* fit the contents

*)

(# donel nl nner: @ool ean;

#);
ndLeft, bindRi ght, bindBottom bindTop: @
(* these attributes specify how TH S(w ndow t em)
* shall behave when the father changes it's
* frame. If e.g. "bindLeft" is true, the leftSide
* will have the same constant distance to the
* |eftSide of the father, when the father is resized
*
)
bool ean;
si bl e:
(* an invisible windowitemw Il be ingored wr.t.
* user interaction (it is not visible on the screen)

bi

\Y

*
)
(# val ue: @ool ean;
enter (# enter value ... #)
exit (# ... exit value #)
#);
hilite:
(# val ue: @ool ean;
enter (# enter value ... #)
exit (# ... exit value #)
#)
show:
(* makes THI S(wi ndowiten) visible *)
(# ... #);
hi de:
(* makes THI S(wi ndowiten) invisible *)
(# ... #);
enabl ed:

(* if THHS(windowiten) is enabled it receives nouse
* events or key events

*
)
(# val ue: @ool ean
enter (# enter value ... #)
exit (# ... exit value #)
#);
enabl e:

(* enables TH S(wi ndowiten) so it can receive nouse
* or key events

*)
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(# ... #);
di sabl e:
(* disables THI S(wi ndowitem) so it does not receive
* any nouse or key events
*)
(# ... #);
backgr oundCol or:
(# theCol or: @olor;

enter (# enter theColor ... #)
exit (# ... exit theCol or #)
#)

border: @

(* the border around TH S(wi ndowi ten) nakes it
* apparent, where it is |located on the screen.

*)
(# visible:

(* if the border is visible, the insideRect of
* THI S(wi ndowi tem) is inset depending on the
* style of the border.

*
)

(# val ue: @ool ean;

enter (# enter value ... #)

exit (# ... exit value #)

#);

styl e:
(* the border style can be one of the
* foll ow ng:
* bor der Styl es. si npl e:
* A sinmpl e one pixel w de border.
* bor der St yl es. shadowl n:
* Draws the border so THI S(w ndow t en)
* appears inset.
* bor der St yl es. shadowQut :
* Draws the border so THI S(w ndow t en)
* appears outset.
* bor der Styl es. et chedl n:
* Draws the border using a double Iine
* giving the effect of a line etched
* into the w ndow.
* bor der Styl es. et chedQut :
* Draws the border using a double Iine
* giving the effect of a Iine conm ng
* out of the w ndow.
*
)

(# value: @nteger;

enter (# enter value ... #)

exit (# ... exit value #)

#);

#)
i nsi deRect angl e:
(* insideRectangle is the area inside the border of
* THI S(wi ndowi t em) .
*)
(# theRectangle: @ectangle;

exit theRectangl e
#);
t heCursor:
(* theCursor is used to install a cursor for
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* THI S(wi ndowi ten), and to gain access to the cursor
* of THI S(wi ndowi t em)

*)

(# theCur: ~cursor;

enter (# enter theCur[] ... #)
exit (# ... exit theCur[] #)
#)

cursor Type: <

(* if further bound, an instance of cursorType is

* automatically installed for TH S(w ndow tem

*)

cursor;
trackMuse:

(* this is a control pattern usually evaluated from

* a mouseDown eventhandler. Initially 'nmousePress’
i s evaluated, then 'nouseMve' is eval uated
whenever the nouse noves as long as the nouse is
stillDown - (h, v) will be the horizontal and
vertical distance the nouse has noved since the
| ast call to 'nouseMove'. Wien the user rel eases
t he mouse, 'nmouseRel ease' is evaluated. |If the
mouse isn't stillDown (see stillDown) when track
is called nothing will happen. Al the
coordi nates are local to TH S(W ndow tem .

L T

*

*
)
(# nmousePress: < object;
nmouseMove: <
(# h, v: @nteger;
enter (h, v)
do | NNER
#)
nmouseRel ease: < obj ect;
curPt, prevPt: @oint;
#)
dr ag:
(* lets the user drag a gray outline of this
* wi ndowi t em
*)
(# ... #);
resize:
(* lets the user resize this wi ndow tem by draggi ng
* a gray outline
*)
(# ... #);
updat e:
(* THI S(wi ndowi tem) is updated, by posting an
* refresh event to the window If "immediate" is
* true the update is perfornmed i nmedi ately,
* otherw se the update is perforned, when there is
* no other event waiting (this is normally what you
* want)
*)
(# i medi ate: @ool ean;
enter immediate
#)
open: : <
(* initially a wwndowitemis visible and active *)
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(# create:: < (# ..

enter father[]

#);

(* no actions are performed at this |evel *)

)
close:: <

(# ... #);
private: @..;

#); (* windowtem*)
separator: w ndowi tem

(* a separator is a horzontal or vertica

*)
(# <<SLOT separatorlL
event handl er: : <
(# styl eChanged:

b: attributes>>;

event

separating |ine

(* Called when the style is changed *)
(# do INNER #);
onSt yl eChanged: < styl eChanged;

onRefresh: : <
#);
vertical: <

(# ... #);

(* Further bind to specify the orientation of

* THI S(separator) default

*)
bool eanbj ect ;
styl e:

is horizontal

(* the style can be one of the foll ow ng:

* lineStyl es.
A single
lineStyl es.
A doubl e
lineStyl es.
A dashed
lineStyl es.
A dashed
lineStyl es.
A doubl e

lineStyl es.

E I R S T R N T

*

si ngl eLi ne:

line is drawn.
doubl eLi ne:

line is drawn.
dashedSi ngl eLi ne:
single line is drawn.
dashedDoubl eLi ne:
double line is drawn.
et chedl n:

line is drawn giving

aline etched into the w ndow.

et chedQut :

*
)
(# val ue: @ nteger;
enter (# enter value ... #)
exit (# ... exit value #)
#);
open: : <(# create::< (# ... #);
#);
close::<(# ... #);
private: @..;

#);
canvas: W ndow tem

(* A canvas is a sub-

w ndow i n the w ndow.

the effect of

A double line is drawn giving the effect of
a line comm ng of of the w ndow.

Only the

* wi ndowi tens |ocated inside the frame of TH S(canvas)

*will be visible

*)

(# <<SLOT canvaslLi b:
event handl er: : <

attri but es>>;
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(# chil dFranmeChanged: event
(* is called when a child of THI S(canvas) has
* changed frane
*
(# ol dFranme, newFrane: @ ectangl e;
enter (ol dFranme, newrrane)

do | NNER
#);
onChi | dFr ameChanged: < chi | dFr ameChanged;
OonActivate::< (# ... #);
onDeactivate::< (# ... #);
onMouseDown: : < (# ... #);
onRefresh::< (# ... #);
onMouseUp: : < (# ... #);
onFranmeChanged: : < (# ... #);
onVi si bl eChanged: : < (# ... #);
#);
selection: @
(# add:
(# theWndowitem “w ndow tem
enter theWndowi ten]
#)
set:
(# theWndowi tem “w ndow tem
enter theWndowi ten]
#)
renove:
(# theWndowi tem “w ndow tem
enter theWndowi ten]
#)
enpty: bool eanVal ue
(#
#)
scan:
(# current: ~wi ndow tem
#)
cl ear:
(#
#)
#)
scan:

(* Scan operation on the children of TH S(canvas) *)
(# current: "wi ndow tem

#)
open: : <
(* The canvas is opened and displayed. *)
(# create::< (# ... #);
#)
close:: <

(* close is called for all the children of
* THI S(canvas)
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*)
(# ... #);
private: @..;

#) (* canvas *);
| ocal Tod obal
(* Translate the point from gl obal coordinates to w ndow
* coordi nat es.
*)
(# local, global: @oint;
enter | ocal

exit gl obal
#);
gl obal ToLocal

(* Translates the point to wi ndow coordi nates to gl oba
* | ocal coordinates

*)

(# global, local: @oint;

ent er gl obal

exit | ocal

#),

open::< (# create::< (# ... #);
#),

cl ose:: <

(* the wi ndows cl ose operation is normally automatically
* called fromthe content's about ToGoAway event. You can
* also call it directly. theContents.close is called to
* close all of the windows internal structures
*)
(# ... #);
<<SLOT BifrostAttributes: attributes>>;
private: @..;
#) (* w ndow *);
cursor:
(* Acursor is the raster attached to the nouse pointer *)
(# <<SLOT cursorlLib: attributes>>
private: @..
#);
pi xmap:
(* Pixmap pattern *)
(# <<SLOT pi xmapLi b: attri but es>>;
read:
(* Reads the specified file into THI S(pi xmap) .
* The type of the file are guessed by | ooking
* at the extension, or the the first few bytes,
* or the macintosh file type - all depending
* on the platform
*)
(# nanme: “text;
error: < exception
(# what: ~"text;
enter what[]
do what[] -> nsg. append;
| NNER;
#);
enter name[]
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#);
init:<
(* Intializes the raster to have the specified width
* and height. Allocates any data needed -
* you have to call dispose to free that data.
*
)
(# width, height: @nteger;
enter (w dth, height)
#)
di spose: <
(* call this to dispose the nenory occupied
* by TH S(pi xmap) when conpletely done with
* THI S( pi xmap)
*)
(#
#)
wi dt h: i ntegerVal ue
(* returns the width set by init or by
* read operations
*)
(# ... #);
hei ght: i nt eger Val ue
(* returns the height set by init or
* by read operations

*)
(# ... #);
private: @..;
#)
text Style:

(* textStyle is font, size and face. You can use this pattern
* to comunicate stylic changes to | ayout-text and

* docunent-text - or to get information about the di nension of
* text drawn in a specific textStyle

*
)
(# <<SLOT textStylelLib: attributes>>;
name:
(* nodel s the name of the font of TH S(textStyle). *)
(# theName: "text;
enter (# enter theName[] ... #)
exit (# ... exit theName[] #)
#)
si ze:
(# val ue: @ nteger;
enter (# enter value ... #)
exit (# ... exit value #)
#)
face:
(# val ue: @ nteger;
enter (# enter value ... #)
exit (# ... exit value #)
#)

ascent: integerVal ue
(* ascent is the maxi mum anount of pixels a character
* drawn in THI S(textStyle) will go above the base |ine
*)
(# ... #);
descent: integerVal ue
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(* descent is the maxi mum anmount of pixels a character
* drawn in TH S(textStyle) will go bel ow the base line
*
)
(# ... #);
| eadi ng: integerVal ue
(* leading is the vertical distance between the descent
* of one line and the ascent of the next |ine
*)
(# ... #);
I i neHei ght: integerVal ue
(* the line height (in pixels) is determ ned by adding
* the ascent, descent, and | eading

*)
(# ... #);
maxChW dt h: i nt eger Val ue
(* the greatest distance the pen will nove when a
* character is drawn
*)
(# ... #);

wi dt hOF Char : i nt eger Val ue
(* in nmost fonts the width of the characters
* differs. This nmethod returns the width of the character
* "ch" when drawn in TH S(textStyl e)

*)

(# ch: @har
enter ch
#);

wi dt hOF Text : i nteger Val ue
(* wdthO Text returns the width of the given text
* string, when drawn in TH S(textStyle), which it
* cal cul ates by adding the charWdths of all the
* characters in the string
*)
(# str: ~text
enter str[]
#);
avai | abl eSi zes:
(* an INNER i s executed for all available sizes in the
* font of THI S(textStyle)
*)
(# thisSize: @nteger;

#):
private: @..;
#) (* textStyle *);

col or:
(* A Color has three conponents: red, green and blue. *)
(# <<SLOT colorLib: attributes>>;
red, green, bl ue: @ nt eger
enter (red, green, bl ue)
exit (red,green, bl ue)
#);

timer:
(# <<SLOT tinerLib: attributes>>;
once: < bool eanVal ue;
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start:
(# interval: @nteger
enter interva
#)

st op:
(# ... #);

action: <
obj ect;

private: @..;

#)

clipboard: @
(* nodel s the clipboard, which is used to transport pictures
* and text between applications
*
)
(# <<SLOT clipBoardLi b: attributes>>
hasText: bool eanVal ue
(* returns true if the contents of the clipBoard is text
*)
(# ... #);
text Contents:
(* evaluate the enter-part to set the clipboards
* text-contents, and evaluate the exit-part to get the
* clipboards text-contents. |If the clipboard doesn't
* contain text, NONE is returned. You can call hasText,
* before calling getTextContents to determine if there is
* text to get

*)

(# txt: "~text;

enter (# enter txt[] ... #)
exit (# ... exit txt[] #)
#)

cl ear Cont ent s:
(* call this to enpty all contents of the clipboard *)

(# ... #);
#) (* clipboard *);
nouse: @

(* nodel s the nouse *)
(# <<SLOT nouseLib: attributes>>;
gl obal Posi ti on:
(* the gl obal position of the nouse is returned. You
* can't set the position
*)
(# pt: @oint;
exit pt
#)
buttonState: integerVal ue
(* the nunber designating the button, currently pressed
* down - O neans 'no button'. This value depends on the
* nunber of buttons on the nmouse - Typically 1, 2 or 3.
*)
(#
#)
busyCursor:

(* A busy cursor is a sign to the user that the
* application are doing sone processing. You will



38 Lidskjalv User Interface Framework

* normal |y use cursors.watch for this purpose. Set
* pusyCursor to none, when done processing.
*
)
(# theCur: ~cursor;
enter (# enter theCur[] ... #)
exit (# ... exit theCur[] #)
#);
#) (* nouse *);
system @
(* nodels different properties of the current system*)
(# <<SLOT systenlib: attributes>>;
screenRect angl e:
(* the rectangle of the main screen. *)
(# theRectangle: @ectangle;

exit theRectangle
#);
screenRgn:
(* the region defining the screen(s) *)
(# rgn: “region;

exit rgn[]
#);
syst enfext Styl e:
(* the textStyle used by the systemto draw nmenutitles

* etc.
*)
@ext Styl e;
beep:
(* beeps using the current beep in the system *)
(# ... #);
wai t:
(* delays the specified nunmber of ticks (1 tick = 1/60
* sec.)
*)

(# ticks: @nteger;
enter ticks
#);

#) (* system*);

transf er Modes: @

(# copy: (# exit 0 #);

i nvert Copy: (# exit 1 #);
erase: (# exit 2 #);

andBl end: (# exit 3 #);
orBlend: (# exit 4 #);
xorBlend: (# exit 5 #);
not AndBl end: (# exit 6 #);
notOrBlend: (# exit 7 #);

#);

t ext Faces: @

(# <<SLOT textFacesLib: attributes>>;
plain: (# exit 0 #);
bold: (# exit 1 #);
italic: (# exit 2 #);

#);

patterns: @

(# black, dkGray, gray, ltGay, white: “pixmap #);

cursors: @
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(# arrow, iBeam watch, cross, plus: @ursor #);

border Styles: @

(# sinple: (# exit 1 #);
etchedQut: (# exit 2 #);
etchedln: (# exit 3 #);
shadow n: (# exit 4 #);
shadowQut: (# exit 5 #);

#)

separatorStyles: @

(# singleLine: (# exit 1 #);
doubl eLine: (# exit 2 #);
si ngl eDashedLi ne: (# exit 3 #);
doubl eDashedLi ne: (# exit 4 #);
etchedln: (# exit 5 #);
etchedQut: (# exit 6 #);

#);
wi ndowTypes: @

(# normal : integerValue (# do 0 -> value #);
di al og: integerValue (# do 1 -> value #);
palette: integerValue (# do 2 -> value #);

#);

private: @..;
bifrostprivate: @..;
trace:

(* For debugging. If doTrace is true, INNER is called. *)

(#

do (if doTrace then INNER if);

#)

doTrace: @Bool ean;

debuggraphi c: @ool ean
(* If true, display verbose bifrost debug trace. Defaults to
* fal se
*);

di spl aywar ni ngs: @ool ean
(* If displayWarnings is true, various warni ngs about bifrost
* errors that are not fatal, but may affect the behaviour, is
* displayed. Defaults to true.

)

(* Additions needed for systemenv *)
doSet up:

(#

do (if not setupDone then

true -> setupDone
if)
#)
set upDone: @Bool ean;
Xsyst enEnvPresent: @Bool ean;
(* TRUE if this is a XsystenkEnv program 1In this case,
* cal | backs are executed by a separate thread as synchronisation

* via semaphores between x-call backs and other coroutines would
* not be possible otherwise. (It could |l ead to suspend of
* coroutines with C stackparts. |f TRUE,
* Xsyst enkEnvHandl eCal | back shoul d not be NONE.
*
)

Xsyst enEnvHandl eCal | backP:
(# cb: "nject; enter cb[] do INNER #);
Xsyst enEnvHandl eCal | back:
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A Xsyst enEnvHandl eCal | backP;

#j.(* QU env *)
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Chapter 2: The stddialogs
Library

This fragment contains afew standard dialogs (more will be added later):

* not eUser which brings up asimple dialog with a message, and waits for the  NoteUser
user to press the OK button.

e alertUser,smilartonot eUser. AlertUser

« fileSel ectionD al og bringsup astandard file selection dialog. FileSelection-

« fileCeationD al og bringsup astandard create/save file dialog. Pidl%ation-
Dialog

Using the stddialogs Library

Remember that in order to utilize this extension to Lidskjalv, the fragment
st ddi al ogs must beincluded as follows:

ORI A N ' ~bet a/ gui env/v1l. 6/ gui env';
I NCLUDE ' ~bet a/ gui env/ v1. 6/ st ddi al ogs'
- program descriptor ---
guienv(# ...
do ...
-> fileSelectionDialog -> ...;

Y

Examples of Use of the stddialogs
Fragment

This demo program illustrates the use of the standard file selection dialog. The name
of thefile selected in the dialog is printed on the screen.

ORI G N ' ~bet a/ gui env/v1l. 6/ gui env';
I NCLUDE ' ~bet a/ gui env/ v1. 6/ st ddi al ogs' ;
(* This denp shows how to use the fileSel ectionDi alog pattern. The
* name of the file selected in the dialog is printed on the screen.
*
)
- program descriptor --
gui env
(# theWndow. @u ndow
(# event Handl er: :
(# onAbout Tod ose:: (# do term nate #);
onMbuseUp: :

file.bet
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(# name: “text;
do theWndow[] -> fileSelectionDialog -> nange[];
(i f nane[] =NONE t hen
'Sel ected Cancel' -> putline
el se
nanme[] -> putline

if)

#)
#)
#)
do t heW ndow. open
#)




Interface Descriptions of the
stddialogs Library

ORIG N 'guienv';
BODY ' pri vat e/ st ddi al ogsbody'

(*
*
*
*
*
*
*
*
*

)

COPYRI GHT

Copyright (C) Molner Informatics, 1991-96

All

rights reserved.

The intent of this fragment is that is should contain verious
standard di al ogs, such as noteUser, alertUser, fileSel ectionbi al og,
et c.

-- guienvLib: attributes --

di al og:
(* Dialog is an abstract superpattern for activating
* nodal dialogs. In the INNER of this(dialog) you
* can assign values to owner and dialogTitle to control
* these features of the dial og.
*
* |f the dial ogwi ndow has a titlebar the title is used.
* If the owner is specified, the dialog is centered
* inside that window If owner is NONE, the dialog is centered
* on the screen.
*)
(# owner: "wi ndow,
title: ~text;
private: @..;

enter owner[]

#);

nmessageDi al og: di al og
MessageDi al og i s an abstract superpattern for dialogs with
a sinple nessage.

(*

*

* ok ok * * ok

*

*)

The message can be specified by evaluating the enter part, eg.
(NONE, ' You have new namil', 'Miil Dialog')-> noteUser;

and in

t he | NNER:

newMai | Di al og: not eUser
(# do 'You have new mail' -> nessage[] #);

(# message:

text;
nmessageDi al ogPrivate: @..;
enter (nessage[], title[])

#);
not eUser :

nmessageDi al og

(* A note user dialog are used for neutral nessages.
No additional features are defined here.

*

*)

43
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(#

#);

al ert User: nessageDi al og

"

*

*)

(#

#);

Al ertUsers brings up a sinple nmessagedi al og
with a warning icon. Use it to warn to user of
som danger ous conditi on.

fileD al og: dialog

(*

*

*
*
*
*
*
*
*
*
*
*
#

(

FileDi alog is an abstract superpattern for

file selection and file creation (On sone platforms
these two dialogs are actually the sane).

The filter is an wildcard like: "*.c'. If filter is none, "*'

i s used.

The path is the a path to the default directory in the dial og.
If path is none, the working directory is used.

Label is the label for the textfield displaying the current

sel ection.

filter, path, |abel, filename, title may be set in the do -part.

filter, path, |abel, fileName: "text;
fileDi al ogPrivate: @..;

exit fileNanme[]

#);

fileSelectionDi alog: fileD alog

(*

(# ...

brings up a standard file selection dialog *)
#)

fileCreationDialog: fileDi alog

(*

(# ...

brings up a standard file creation dialog *)
#);
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Chapter 3: The controls
Library

The cont rol s library contains a series of subpatterns of wi ndowl t em intended Buttons, check
primarily to be used in dialog boxes (e.g. buttons, check boxes, etc.). boxes, etc.

These subpatterns are called controls, and the inheritance tree of controls in the
control s library is:

wi ndow t em

control

T~

scrol I bar  button edi t Text
i conButton staticText toggleButton optionButton pushButton

r adi oBut t on checkBox

To illustrate the facilities, we have included the Macintosh graphical elements
associated with these classes. Naturaly, the graphical elements will appear
differently on the Motif and Win32 platforms:

Control pattern name| Image Description

scrol | bar e Used for various scrolling
pUrposes.

stati cText Paper: Used to specify permanent

text in the diaog (usualy
explanatory text).

Used to alow the user to
enter some text.

edi t Text

pushBut t on S A button is used to specify
m some actions to be taken.

opti onButt on : Used to specify a button
Tabloid ¥ with  associated  pop-up

menu.
checkBox <] Font Substitution? | A check box is usualy used

] together with other check
[1Text Smoothing? | poies to present the user

with a group of non-
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Control

Scrollbar

EditText

Button

PushButton

StaticText

IconButton

exclusive options.

radi oButt on (@ US Letter A raﬂio box Ls us&;ally lézed

together with other radio
(2 US Legal boxes to present the user
with a group of exclusive
options.

i conButt on An icon is used to show a
T@ minor picture in the dialog.

Cont r ol isthe superclass of al classesin thecont r ol s hierarchy. Most facilities
of this class are intended for the implementation of the subclasses, and not relevant
for most users of Lidskjalv.

Scrol | bar s are dials which the user can control to specify a value between 0 and
some maximum value. The scrol | bar pattern has attributes for controlling the
scroll step (scr ol | Anmount ) and the maximum value of the scrollbar (maxVal ue).
Thebcurrent value of the scrollbar can be obtained and changed by the val ue
attripute.

The event handling of scrollbar defines several new events, edg.
onThunbMoved which is invoked when the scroll thumb have been moved by the
user, and onPageUp which is invoked when the user presses the pageUp area in the
scrol | bar.

The orientation of the scrollbar is controlled by the verti cal attribute (binding
vertical totrueChject sets the orientation to vertical). The length of the
scrollbar is manipulated through the | engt h attribute.

Edi t Text isavery singleline text editor, primarily usable for small amounts of text
(such asfile names etc.) in dialogs. The text must be in the same text style.

» styl e isused to specify the font information to be used for the text in this
editText.

« cont ent s isareference to the text of this editText.

But t on isthe general superpattern for all controls that may act as buttons (i.e. react
to menu button clicks), and may have alabel associated with them.

Butt on has attributes for accessing and changing the label (I abel ), and for
accessing and changing the text style of the label (st yl e).

» the evnts: onLabel Changed and onSt yl eChanged are invoked when the
label or style have been changed.

* | abel isthetext displayed in (or immediately along with) the button.
* styl eisused to define the font to be used when displaying the |abel.

PushBut t on is asimple button that reacts to mouse clicks. PushBut t on does not
define additional attributes. The | abel of a pushButt on is shown inside the
button.

Stati cText isasimple text label, and mostly used for informative text in dialogs
and for labeling edi t Text fields. Stati cText does not define any additional
attributes.

| conBut t on is asimple button with aicon defining its appearance. Thel abel of
ani con button may be shown centered below the i con, The showLabel attribute
isused for controlling whether the | abel should be shown or not.
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* the event: onShowLabel Changed is invoked when the label have been
changed.

* showlLabel is used to control whether the label should be displayed along
with the icon.

Anopt i onBut t on has an associated menu, that pops up when the user clicks at the
opt i onBut t on. The button text of the opt i onButt on is automatically updated
to display the currently selected item in the menu. The currently selected menu item
Is accessible through the current|tem attribute. The menu connected to this
opt i onBut t on isan instance of thenenu pattern defined in gui env. The menu
is connected through the popUpMenu attribute.

* the events. onCurrentltenChanged and onPopupMenuChanged are
invoked when the a new item is selected in the associated menu, respectively
when the menu is changed.

* popupMenu isused to specify the menu to be popped up from this button.
e currentltemisthelast selected menu item.

Toggl eBut t on isthe general superpattern for on/off buttons.

* the event: onSt at eChanged is used to specify the actions to be executed
when the state of the toggleButton have been changed.

* st at e isused to control the state of thist oggl eBut t on.

Radi oBut t on isakind of t oggl eButt on mostly used in a radio button cluster
(severa radi oButt ons of which only one can be on at any time - this must
however be ensured by the application programmer in the current version). No
additional attributes are defined.

CheckBox is mostly used for setting options in e.g. dialog boxes. Is intended to be
used in checkbox groups. No additional attributes are defined.

Def aul t But t on is used for specifying the button to act as the default button (i.e.
be activated by a carriage return). Def aul t But t on takes a reference to the button
to be used as default as enter parameter. Currently not implemented on Maotif.

Using the controls Library

Remember that in order to utilize this extension to Lidskjalv, the fragment
cont r ol s must be included as follows:

ORI A N ' ~bet a/ gui env/ v1l. 6/ gui env';

I NCLUDE ' ~bet a/ gui env/vl. 6/ control s’
- program descriptor ---

gui env(# pb: @ushButton;

do ...
. -> pb. Il abel;

Y

OptionButton

ToggleButton

RadioButton

CheckBox

DefaultButton
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button.bet

Examples of Use of the controls
Fragment

This example .illustrates how to create a window with two pushbuttons, and give a
button a new size at runtime.

ORI G N ' ~bet a/ gui env/v1. 6/ gui env';
| NCLUDE ' ~bet a/ gui env/vl. 6/ controls';
(* This denp shows how to create a wi ndow with two pushButtons, and
* howto give a button a new size on runtine.
*
)
--- program descriptor ---
gui env
(# theWndow. @\ ndow
(# menubar Type: :
(# testMenu: @renu
(# sizeltem @renultem
(# open::
(# do 'Set size' -> nane #);
event Handl er : :
(# onSel ect::
(# do (200, 200) - >hel | oButton. si ze #);

#);
#)
quititem @renultem
(# open::
(# do '"Qit' -> name #);
event Handl er : :
(# onSel ect::
(# do terminate #);
#);
#);
open: :
(#

do sizeltem open; sizelten{] -> append;
quitlitemopen; quitlten{] -> append

#)
#)
open: :
(#
do testMenu. open; testMenu[] -> append
#)

#);
qui t Button: @ushButton
(# event Handl er::
(# onMouseUp: :

(#
do ' Good bye, World' -> putline;
term nate
#)
#);
open: :
(#

do (40,40) -> position;
(100, 30) -> size;
"Quit' -> | abel

#)
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#)
hel | oButton: @ushButton
(# event Handl er: :
(# onlLabel Changed: :

(#
do ' hel | oButt on. onLabel Changed'
#)
onMbuseUp: :
(#

do '"Hello, Wrld - My nane is '
| abel -> putline
#)
#)
open: :
(#
do (40,80) -> position;
(100, 30) -> size;
"hello,world -> putline;
"Hell o' -> | abel
#)
#)
event handl er : :
(# onAbout ToCl ose:: (# do term nate #) #);
open: :
(#
do (400, 400) -> size;
qui t Butt on. open;
hel | oBut t on. open;
contents -> target
#)
#)
do t heW ndow. open
#)

-> putline

-> puttext;
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thelllindow

—
—




Interface Descriptions of the controls
Library

ORIG N ' guienv';
BODY ' private/control sbody';

(*

* COPYRI GHT

* Copyright (C) Molner Informatics, 1991-96
* Al rights reserved.

*)

-- windowLi b: attributes --
control: wi ndowi tem
(* a control is a graphical object in the window that the user can
* use to performactions. Al user interaction with the control
* that can result in an action should give sone kind of visual
* f eedback.

*
)
(# <<SLOT control Lib: attributes>>;
open::< (# create::< (# do ... #);
do ...
#) ]
event Handl er: : <(# onEnabl edChanged: : < (# ... #);
#) ]
close::< (# do ... #);
private: @..;

#) (* control *);
scrol Il bar: control
(* A scrollbar controls the scrolling of a textfield or picture
* etc.
*)
(# <<SLOT scrollbarLib: attributes>>;
event handl er: : <
(# thunbMoved: event
(* is called whenever a user has noved the thunb of
* THI S(scrol | bar)
*)
(# anount: @ nteger;
ent er anount
do ...;
#) ]
onThunmbMoved: < t hunbMoved;
pageDown: event
(* called when the user clicks in the page down area *)
(# do ...; #);
onPageDown: < pageDown;
pageUp: event
(* called when the user clicks in the page up area *)
(# do ... #);
onPageUp: < pageUp;
but t onDown: event
(* called when the user clicks at the down button *)
(# do ... #);
onBut t onDown: < but t onDown;
butt onUp: event
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(* called when the user clicks at the up button *)
(# do ... #);
onButt onUp: < buttonUp
pageScr ol | Amount Changed: event
(* called when the scrollamount is changed *)
(# do INNER; #);
onPageScr ol | Amount Changed: < pageScr ol | Anmbunt Changed,;
g g pag g
scrol | Amount Changed: event
(* called when the scrollamunt is changed *)
(# do INNER; #);
onScr ol | Ambunt Changed: < scr ol | Amobunt Changed;
maxVal ueChanged: event
(* called when the max value is changed *)
(# do INNER; #);
onMaxVal ueChanged: < naxVal ueChanged;
val ueChanged: event
(* called when the value is changed *)
(# do INNER; #);
onVal ueChanged: < val ueChanged;

onFrameChanged: : <(# do ... #);
onRefresh::<(# do ... #);
onMouseDown: : <(# do ... #);
onActivate::<(# do ... #);
onDeactivate::<(# do ... #);

#);
vertical:<
(* Specifies if THI S(scrollbar) is vertical, false is the
* default val ue
*)
bool eanVal ue;
scrol | Amount :
(* scroll Amount is the amount the scrollbars thunb will nove,
* when the user clicks in the up button or in the down button

*

(# val ue: @ nteger

enter (# enter value do ... #)
exit (# do ... exit value #)
#);

pageScr ol | Amount :
(* pageScrol | Amount is the anount the scrollbars thunb wll
* move, when the user clicks in the page down or page up area

*
)
(# val ue: @ nteger;
enter (# enter value do ... #)
exit (# do ... exit value #)
#);
maxVal ue:

(* this conmbines set MaxVal ue and get MaxVal ue. Evaluate the
* enter part to set the maxi mum val ue and eval uate the exit
* part to get the maxi num val ue

*
)
(# val ue: @ nteger
enter (# enter value do ... #)
exit (# do ... exit value #)
#)
val ue:

(* evaluate the enter part to set the value and eval uate the
* exit part to the maxi mumvalue. The thunmb of the scroll bar
* is drawn acording to maxVal ue and the current val ue. That
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*is, if maxValue is 100 and value is 50, the thunb will be

* drawn in the mddle of the scroll bar

*
)
(# pos: @nteger;
enter (# enter pos do ... #)
exit (# do ... exit pos #)
#)
| engt h:

(* the length is either the height or the width of the frame

* dependi ng of the orientation

*
)
(# theLength: @nteger;
enter (# enter theLength do ... #)
exit (# do ... exit theLength #)
#)
open::< (# create::< (# do ... #);
do ...
#)
close::< (# do ...; #);
private: @..;

#) (* scrollbar *);

button: contro
(* this is the abstract superpattern for al
(# <<SLOT buttonLib: attributes>>;
event handl er:: <
(# | abel Changed: event

button-like controls *)

(* is called whenever the | abel is changed *)

(# do INNER #);
onLabel Changed: < | abel Changed;
styl eChanged: event

(* is called whenever the style is changed *)

(# do INNER #);
onSt yl eChanged: < styl eChanged;
onFrameChanged: : <(# do ... #);
onRefresh::<(# do ... #);
onMouseDown: : <(# do ... #);
#) ;
| abel :

(* the label is the text displayed in TH S(button). The event
* | abel Changed is called, when the | abel is changed

*
)
(# theLabel: ~text;
enter (# enter theLabel[] do ... #)
exit (# do ... exit theLabel[] #)
#)
styl e:

(* the text style used for drawing the | abel *)

(# theStyle: "textStyle

enter (# enter theStyle[] do ... #)
exit (# do ... exit theStyle[] #)
#)

open::< (# create::< (# do ... #);
do ...
#)

close::< (# do ... #);

private: @..;

#) (* button *);
pushButton: button
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(* this is a button like the OK and Cancel buttons in dialogs *)
(# <<SLOT pushButtonLib: attributes>>;

open::< (# create::< (# do ... #);
do ...
#);
close::< (# do ... #);
event Handl er: : <
(# onMouseDown: : <(# ... #);
onRefresh: :<(# ... #);
onHi | i teChanged: : <(# ... #);
#);
private: @..;

#) (* pushButton *);
staticText: button
(* normally a staticText is used to | abel editText fields *)
(# <<SLOT staticTextLib: attributes>>;
event handl er: : <
(# onRefresh::<(# do ...#);

#)

open::< (# create::< (# do ... #);
do ...
#);

close::< (# do ... #);

private: @..;

#) (* staticText *);
i conButton: button
(* an icon has a |abel, which is drawn centered just bel ow the
* image of the icon
*
)
(# <<SLOT iconButtonLib: attributes>>
event handl er: : <
(# showLabel Changed: event
(* called when showLabel is changed *)
(# do INNER #);
onShowlLabel Changed: < showLabel Changed;
i conChanged: event
(* Called when the icon is changed *)
(# do INNER #);
onl conChanged: < i conChanged;

onRefresh::< (# do ... #);
onHi liteChanged: :< (# do ... #);
onMouseDown: : < (# ... #);
#);
showlLabel
(* if true, the label is shown centered under the inage of the
* lcon
*)
(# doShow. @ool ean
enter (# enter doShow do ... #)
exit (# do ... exit doShow #)
#),
i con:
(# thelcon: "pixmap
enter (# enter thelcon[] do ... #)
exit (# do ...; exit thelcon[] #)
#);
open::< (# create::< (# do ... #);

do ...
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#);
close::< (# do ... #);
private: @..;

#) (* iconButton *);
optionButton: button
(* a optionButton has a nmenu, which pops up, when the user clicks
* at the button. A normal way to use a optionButton is to set the
* |abel of the button to the current selected itemin the menu
*
)
(# <<SLOT optionButtonLib: attributes>>;
event handl er:: <
(# currentltenChanged: event
(* called when currentitemis changed *)
(# do INNER #);
onCurrentltenChanged: < currentltenChanged;
popUpMenuChanged: event
(* called when popUpMenu is changed *)
(# do INNER #);
onPopUpMenuChanged: < popUpMenuChanged;

onLabel Changed: : < (# do ... #);
onStyl eChanged: : < (# do ... #);
onRefresh:: (# ... #);

#)

currentltem
(* the current itemis the nunber of the item which name is
* currently shown in the popup box. You can get a reference
* to that itemby calling: currentlitem->
* theMenu. getltenByNunber -> thelten];

*
)
(# itemNo: @ nteger
enter (# enter itemNo do ... #)
exit (# do ... exit itemNo #)
#)
popupMenu:

(* evaluate the enter part to set the menu that pops up in
* THI S(optionButton). And evaluate the exit part to get the
* menu
*)
(# popupMenu: ~nenu;
enter (# enter popupMenu[] do ... #)
exit (# do ... exit PopupMenu[] #)
#)
open::< (# create::< (# do ... #);
do ...
#)
close::< (# do ... #);
private: @..;
#) (* optionButton *);
t oggl eButton: button
(* this is the abstract superpattern for all buttons that toggle
* between two states (on/off buttons)
*
)
(# <<SLOT toggl eButtonLib: attributes>>;
event handl er:: <
(# stateChanged: event
(* this event is called whenever the state of
* THI S(t oggl eButton) is changed

*

(# do | NNER #);
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onSt at eChanged: < st at eChanged;

onMouseUp: : <(# ... #);
#);
state:
(# theState: @ool ean;
enter (# enter theState do ... #)
exit (# do ... exit theState #)
#);
open: : <(# create::< (# do ... #);
do ...
#);
close::< (# do ... #);
private: @..;

#) (* toggleButton *);

radi oButton: toggl eButton
(* a radioButton is nostly used in a radi obutton cluster, where
* only one radioButton is set at a tine. A radioButton is thus
* useful to let the user choose anmpong different alternatives

*
)
(# <<SLOT radi oButtonLi b: attributes>>;
open::< (# create::< (# do ... #);
do ...
#);
close::< (# do ... #);
private: @..;

#) (* radioButton *);

checkBox: toggl eButton
(* this is useful for setting options in dialogs *)
(# <<SLOT checkBoxLi b: attributes>>

open::< (# create::< (# do ... #);
do ...
#);

close::< (# do ... #);

private: @..;

#) (* checkBox *);

edit Text: contro
(* this is a sinple version of textField. Only one textStyle is
* allowed. The purpose of this control is to build dial ogs

*
)
(# <<SLOT editTextLib: attributes>>;
styl e:
(* an editText can only have one textStyle. Evaluate the
* enter part to set the textStyle. Evaluate the exit part to
* get the textStyle
*)
(# txStyle: "textStyle
enter (# enter txStyle[] do ... #)
exit (# do ... exit txStyle[] #)
#);
contents:

(* the contents of an editText is text. Evaluate the enter
* part to set the contents, and evaluate the exit part to get
* the contents

*)

(# str: ~text

enter (# enter str[] do ... #)
exit (# do ... exit str[] #)
#);

event handl er: : <
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(# onFrameChanged: : <(# do ... #);
onKeyDown: : <(# do ... #);
onMouseDown: : <(# do ... #);
onRefresh::<(# do ... #);
onEnabl eTarget::<(# do ... #);
onDi sabl eTarget::<(# do ... #);

#)

open: : <

(* the textStyle of THI S(edit Text)
* systenis textStyle

*
)
(# create::< (# do ... #);
do ...
#)
close::< (# do ... #);
private: @..;

#) (* editText *);
def aul t But t on:

(* the defaultButton in the wi ndow reci eves a nouseUp event when

* the user presses the return-key

*)

(# theButton: ~button

enter (# enter theButton[] do ... #)
exit (# do ... exit theButton[] #)

#) (* defaultButton *);

isinitially set to the
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Text fields and
scrollers

TextField

AbstractScroller

TextEditor

Scroller

MovieField

Chapter 4: The fields
Library

The fi el ds library contains five advanced subpatterns of wi ndowl t em These
patterns are used for displaying movies and editable text fields (with and without
scrolling facilities), and for scrolling a group of wi ndowl t enrs using scrollbars.

wi ndow t em

canvas textField novieField

abstract Scrol | er

scroller textEditor

Text Fi el d is an alternative to the edi t Text control with extended facilities for
cut/copy/paste, selection handling, etc. TextFi el d contains many attributes
supporting many different text editing functions. changing text style, deleting and
inserting text, etc. Furthermore, textField has an additiona event
onText Changed which will be invoked each time the text cont ent s have been
changed.

A readonly textField can be implemented ssimply by further binding the
onBef or eChange virtual and here specify f al se- >al | ow.

Text Fi el d takes care of most interaction with the user and many applications using
text Fi el d need not do anything else but extract the text cont ents of the
t ext Fi el d instance at the appropriate time.

Abstract Scrol | er isasubpattern of canvas and implements a scrolling facility
for any W ndowl t emtype (specified through the cont ent sType virtua attribute).
An abst ract Scrol | er contains two scrollbars (one vertical and one horizontal),
and thewi ndowl t emwill scroll according to the manipulations of these scrollbars.

TextEditor is a subpattern of abst ract Scrol | er (with cont ent sType further
bound to t ext Fi el d) and is an dternative to t ext Fi el d, offering additional
scrolling facilities. Text Edi t or is a full-fledged text editor with full editing and
scrolling. No additional attributes are defined.

Text Edi t or takes care of most interaction with the user and many applications
using t ext Edi t or need not do anything else but extract the text cont ent s of the
t ext Edi t or instance at the appropriate time.

Scrol | er is another subpattern of abstract Scrol | er (with cont ent sType
further bound to canvas) that can scroll all wi ndowl t ens attached to the canvas.

Movi eFi el d isintended for displaying video (not implemented yet).
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Using the fields Library

Remember that in order to utilize this extension to Lidskjalv, the fragment f i el ds

must be included as follows;

ORI G N ' ~bet a/ gui env/v1. 6/ gui env';
I NCLUDE ' ~bet a/ gui env/vl. 6/fiel ds'

program descriptor ---
guienv(# te: @extEditor;

do ...

-> te..contents. sel ection;

#)

Examples of Use of the fields

Fragment

This demo program illustrates the facilities for constructing standard text editors.

ORIG N

' ~bet a/ gui env/vl. 6/fields';

I NCLUDE ' ~bet a/ gui env/ v1l. 6/ st ddi al ogs';
I NCLUDE ' ~beta/basiclib/vl.6/file';
(* This denpb shows how to build a sinple texteditor. *)

program descriptor ---
gui env
(# theWndow. @i ndow
(# nenubar Type: :
(# fileMenu: @renu
(# textFile:

@ile;

openltem @renultem

(# event Handl er: :

(# onSel ect::

(# theText:
do t heW ndow ]

path[];

>t heText Edi t or. contents. contents;

#)#) ;
open: :
#);

(if

if)

(# do ' Open'

@t yl edText; path: ~text;

pat h[ ] <>NONE t hen

path[] -> textFil e. nane;
text Fi | e. openRead,;
textFile.scan

(# while:: (# do true->value #);
do ch -> theText. put

#) ]

t heText[]

textFil e.close

-> nanme #)

saveltem @menultem

(# event Handl er: :

(# onSel ect::

-> fileSel ectionbial og ->

texteditor.bet
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(# theText: @ext; tenpNane: ~text;
do textFile.name -> tenpName[];
(i f tenmpName. | ength>0 then
textFile.openWite;
t heText Edi tor. contents. contents
->textFile. puttext;
textFile.close
if)
#) #) ;
open: :
(# do 'Save' -> nane #)
#);
quititem @renultem
(# event Handl er:
(# onSelect:: (# do termnate #) #);
open: :
(# do "Quit' -> nanme #)

do 'File'" -> nane;
openl tem open; openlten{] -> append;
savel tem open; savelten{] -> append,
quitltem open; quitlten{] -> append
#) #) ;
open::
(# do fileMenu.open; fileMenu[] -> append #)
#); (* menubar Type *)
event handl er:
(# onAbout ToCl ose:: (# do terminate #) #);
thetextEditor: @extEditor
(# open:
(#
do 'TextEditor' -> title;
t heW ndow. si ze -> si ze;
true -> bindBottom -> bi ndRi ght
#)
#);
open::
(#
do 'thetextEditor' -> title;
(400, 400) -> size;
t het ext Edi t or . open
#)
#)
do t heW ndow. open
#)
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TextEditor







Interface Descriptions of the fields
Library

ORI G N ' gui env'

I NCLUDE ' control s’

I NCLUDE ' styl edtext';

BODY ' private/fiel dsbody';

(*

* COPYRI GHT

* Copyright (C) Molner Informatics, 1991-96
* Al rights reserved.

*)

-- windowLib: attributes --
novie: (# #) (* ONLY defined to make this fragment conpil able *);
novi eFi el d: wi ndow t em
(# <<SLOT novi eFi el dLi b: attri but es>>;
contents:
(* the novie shown in TH S(novi eFi el d) *)
(# theMovie: ~novie

enter (# enter theMwvie[] do ... #)
exit (# do ... exit theMvie[] #)
#) ]

scal eToFit:

(* if true, contents will be scaled to fit in
* TH S(novieField). Oherwise, it will be clipped
*
)
(# val ue: @ool ean;
enter (# enter value do ... #)
exit (# do ... exit value #)
#) ]
open::< (# create::< (# do ... #);
do ...
#) ]
close:: <
(#
do ...;
#) ]
private: @..;
#) (* novieField *);
textField: w ndow tem
(* this is a sinple field that is used to edit styled text. There
* is no scroll functionality, use the textEditor pattern, if
* scrolling is required. The nornmal editing commands cut, copy,
* paste, clear are supported. TH S(textField) has to be the
* window s target, when editing is perfornmed. this can be obtai ned
*
*

by calling TH S(textField)[] -> target... this is automatically
done when the user clicks in a textField that isn't the target
* al ready
*)

(# <<SLOT textFieldLib: attributes>>;
event handl er: : <
(# textChanged: event
(* this event is called whenever the text in
* THI S(textField) is changed

63
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*
)
(# do INNER #);
onText Changed: < t ext Changed;
bef or eChange: event
(* This is called before any change is perfornmed in
* TH S(textField) If allowis set to false, then change
* is not performed. Position indicates where in the
* textfield, the text is inserted or deleted. Length
* indi cates how many characters is inserted or
* deleted. If length is negative, then the characters are
* deleted - otherwi se they are inserted.

(# position,length: @ nteger;
al l ow. @ool ean;
t heText:
(* The text beeing inserted when | enght > 0 *)
(# val ue: "text;

exit val ue[]

#)
enter (position,length)
do true -> all ow

| NNER;
exit all ow
#);
onBef or eChange: < bef or eChange;
onFrameChanged: : <(# do ... #);
onKeyDown: : <(# do ... #);
onMouseDown: : <(# do ... #);
onMouseUp: : <(# do ... #);
onRefresh::<(# do ... #);
onEnabl eTarget::<(# do ... #);
onDi sabl eTarget::<(# do ... #);
#);
past e:

(* this method pastes text fromthe clipboard into
* THI S(textField) at the current insertion point or replaces
the current selection. The text is styled according to the
style information found in the scrap; if there is none, it
is given the sane style as the first character of the

* replaced selection (or that of the preceding character if

* the selection is an insertion point)

*

)

(# do ... #);
copy:

(* the current selection is copied into the clipboard with the

* associated style information. If the current selection is an

* insertion point the clipboard is enptied

*

)

(# do ... #);
cut:

(* the current selection is first copied into the clipBoard

* and then del eted

*)

(# do ... #);
cl ear:

(* the current selection is deleted, and the clipboard is not

* affected. Calling delete is the same as pressing backspace

*)

E R
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(# do ... #);

contents:
(* the text in TH S(textField) *)
(# theText: ~styl edText;

enter (# enter theText[] do ... #)
exit (# do ... exit theText[] #)
#);

get Char:

(* returns the character at position (pos) in TH S(textField).
* The return character (ASCIl.cr) and other control characters
* count
*)
(# pos: @nteger;
ch: @har;
enter pos
do ...
exit ch
#)
| engt h: i ntegerVal ue
(* returns the nunmber of characters in TH S(textField) *)

(# do ... #);

all:
(* if you want to scan all the text in TH S(textField), use:
* all -> scanText (#...#)

(# exit (0,length) #);

scanText:
(* INNER is called for every character fromposition start to

* end in TH S(textField). The variable ch is the current
* character

*
)

(# start,end: @nteger;
ch: @har;

enter (start, end)

do ...

#);

posToPt :

(* Calculates the coordinates of the character nunber “pos' in

* the textField.
*)

(# pos: @nteger;

pt: @oint;

enter pos

do ...;

exit pt

#);

pt ToPos:

(* Calculates the character that are |located at the specified

* coordinates in the textField.

*)

(# pos: @nteger;
pt: @oint;

enter pt

do ...;

exit pos

#)

selection: @
(* selection is the current range of characters in this

* (textField) that is selected. Start is the position in the
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* text of the first character of the selection and end is the
* position of the last. |If the selection is an insertion
* point, "start" and "end" will be the position of the
* character just after the carret
*
)
(# start: integerVal ue
(# do ... #);
end: integerVal ue
(# do ... #);
contents:

(* returns the text selected in TH S(textField) *)
(# theText: "text;
do ...
exit theText[]
#);
scrol | I ntoVi ew
(* scrolllntoView makes sure the Selection is visible,
* scrolling the textField, if necesary
*)
set:
(* this makes [theStart,theEnd] the new sel ection *)
(# theStart, theEnd: @ nteger;
enter (theStart,theEnd)
do ...
#);
get: (# exit (start,end) #);
enter set
exit get
#) (* selection *);
defaul t Styl e:
(* The default style is the style that is used when the
* textfield has been conpletely enmpty and new text is entered.

*
)
(# style: "textStyle;
enter (# enter style[] do ... #)
exit (# do ... exit style[] #)
#)
i sOneStyl e:
(* this function returns a textStyle if the range of
* characters [start,end] has the sane style - in which case

* "theStyle" will be set to that textStyle - O herw se
* theStyle will be NONE
*)
(# start,end: @nteger;
theStyle: ~textStyle;
enter (start, end)

do ...
exit theStyle[]
#);

set OneSi ze:

(* this makes the range of characters [start, end] have the
* same size specified by "theSize"
*
)
(# start,end: @nteger;
t heSi ze: @ nt eger;
enter (start, end,theSize)
do ...
#);
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set OneFont :
(* this makes the range of characters [start,end] have the
* same font specified by "theFont™"
*
)
(# start,end: @nteger;
t heFont: “text;
enter (start,end,theFont[])
do ...
#)
set OneFace:
(* this makes the range of characters [start,end] have the
* same face (textFaces.italic, textFaces.bold etc.) specified
* by "theFace". If doToggle is true and the face specified
* exists across the entire selected range, that face is
* removed (turned off). Oherwise, all of the selected text
* is set to include that face
*
)
(# start,end: @nteger;
doToggl e: @ool ean;
t heFace: @ nteger;
enter (start, end,theFace, doToggl e)
do ...
#)
set OneStyl e:
(* this makes the range of characters [start,end] have the
* same continous style specified by "theStyle"
*
)
(# start,end: @nteger;
theStyle: ~textStyle;
enter (start,end,theStyle[])
do ...
#);
scanText Wt hStyl e:
(* this is a control pattern that calls an I NNER for all
* characters in TH S(textField) with the style "theStyle".
* The variable "ch" is the current character

*

(# theStyle: "textStyle;

ch: @har;
enter theStyle[]
do ...
#);
mar gi n:

(* use this pattern to set or retrieve the left- and top

* margin of the text in TH S(textField). The left marginis
the distance fromthe left bound of TH S(textField) to the
text in TH S(textField). The top margin is the distance
fromthe upper bound of TH S(textField) to the text in

* THI S(t ext Fi el d)

* Ok *

*
)
(# leftMargin,topMargi n: @ nteger;
enter (# enter (leftMargin,topMargin) do ... #)
exit (# do ... exit (leftMargin,topMargin) #)
#)
insert:

(* insert takes the specified text and inserts it just before
* the selection range in TH S(textField). Insert doesn't
* affect either the current selection range or the clipboard

*)
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(# theText: "text;
enter theText[]
do ...
#)
del et e:
(* deletes the characters in the current selection range *)
(# do ... #);

open::< (# create::< (# do ... #);
do ...
#);
close::< (# do ... #);
private: @..;
#) (* textField *);
abstract Scrol | er: canvas
(* this is an abstract superpattern for objects with two
* scroll bars. The abstractScroller consist of a canvas containi ng
* the virtual definition of contents that nodels the object that is

* scrolled and the two scrollbars. It also defines the virtua
* procedure patterns scroll and adjustscrolling
*)

(# <<SLOT abstractScrollerLib: attributes>>;
contentsType: < (* this describes the object that is scrolled *)

w ndowl t em
contents: @ontentsType;
scroll: <

(* this is a superpattern for scrolling functionality of
* THI S(abstract Scroller). The contents are scrolled "dh"
* pixels to the right and "dv" pixels down
*
)
(# dh,dv: @ nteger
enter (dh, dv)
do ..
#);
open::< (# create::< (# do ... #);
do ...
#);
close::< (# do ... #);
private: @..;
#) (* abstractScroller *);
textEditor: abstractScroller
(* this nodels a texteditor, that is a textfield with two
* scrollbars
*)
(# <<SLOT textEditorLib: attributes>>
contentsType:: <

textFiel d;

scroll::<(# do ... #);

open::< (# create::< (# do ... #);
do ...
#);

close::<(# do ... #);

private: @..;

#) (* textEditor *);
scrol l er: abstractScroller
(* this is a general scroller, which can scroll an entire canvas *)
(# <<SLOT scrollerLib: attributes>>;
contentsType:: <
canvas;
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scroll::< (# do ... #);
open::< (# create::< (# do ..
do ...
#)
close::<(# do ...; #);

event handl er: : <
(# onFrameChanged: : <

(#
do ...;
#);
#);
private: @..;

#) (* scroller *);

#);
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Interactive vector
graphics

Figureltem

Line

Shape

Oval and Rect

RoundRect

Wedge

Polygon

Chapter 5: The figureitems
Library

Thefi gureitens library isimplementing arelative ssmple vector graphics system,
sufficient for many purposes. For more advanced graphics, the Mjalner System con-
tains a full-fledged 2D graphics library, called Bifrost (see [MIA 91-13] and [MIA
91-19)).

The vector graphics patterns are all subpatternsof fi gureltem Fi gureltemisa
subpattern of wi ndowl t em and inherits al the event handling etc., allowing
figureltenstoreact to user manipulations.

wi ndowl t em

figureltem

Iineﬁ e
/D\

oval rect roundRect wedge pol ygon

Figureltem is the genera superpattern for al vector graphics patterns,
implementing the common attributes of al graphics patterns. All fi gureltens
have the attribute pen. Pen is an object used for drawing the fi gurel tem Pen
has attributes for defining the drawing pattern of pen, for defining the foreground
and background color of pen, and for defining the size (rectangle) of pen.

Li ne isused for drawing straight lines. The st art and end attributes are used for
controlling the starting (resp. ending) points of thel i ne.

Shape isthe general superpattern for al fi gur el t ensthat can be filled with some
paint. It defines one additional attribute, fi 1 1. Fi | | isan object used for modeling
the properties of the paint used for filling thefi gureltem Fi | | hasattributes for
defining the drawing pattern being used for the paint, and for defining the foreground
and background color of the paint.

Oval and Rect arevery similar in not defining any additional attributes.

RoundRect is similar to rect but with round corners. The roundness of the
corners are defined as ovals and controlled through the r oundness attribute.

Wedge defines a “piece of cake” and defines st art Angl e and endAngl e for
controlling the wedge.

Pol ygon is a collection of points defining a connected set of straight lines.
Pol ygon defines one additional attribute, poi nt s, used to control the points in the

pol ygon.
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Using the figureitems Library

Remember that in order to utilize this extension to Lidskjalv, the fragment
figureitens must beincluded asfollows:

ORI G N ' ~bet a/ gui env/ v1. 6/ gui env'

I NCLUDE ' ~bet a/ gui env/ v1. 6/figureitens'
--- program descriptor ---

guienv(# | : @ine;

do ...
psl -> |.start;
ps2 -> |.end;

#)

Examples of Use of the figureitems
Fragment

This demo program is a little more elaborate. It isasimple draw editor in which you
interactively can draw lines and polygons.

ORI A N ' ~bet a/ gui env/v1l. 6/ gui env';
I NCLUDE ' ~bet a/ gui env/vl.6/figureitens';
(* This deno gives an exanple of how you can draw |ines and pol ygons
* wWith nouse using the figureitens "line" and "polygon". dicking
* with the | eft nouse button defines a node in the polygon/line,
* clicking with the right nouse button ends the definition of the
* polygon/line and draws it on the screen.
*)
--- program descriptor ---
gui env
(# drawkdi tor: @ ndow
(# points: @
(# ps: [16] “point;
top: @nteger;

draw.bet

init:
(#
do 0 -> top;
(for i: ps.range repeat
&point[] -> ps[i][]
for)
#);
cl ear:
(# do 0 -> top #);
add:
(# p: @oint;
size: @nteger
enter p

do top + 1 -> top;

(if top > ps.range then
ps. range -> si ze;
size -> ps.extend;
(for i: size repeat
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&point[] -> ps[size + i][]
for)
if);
p -> ps[top]
#);
exit ps[l:top]
#)
pol ygonEdi tor: pol ygon
(# open:
(# do patterns.dkgray[] -> fill.tile #);
event Handl er:
(# onMouseDown: :
(#
do drag;
t hi s(pol ygonEditor)[] -> father. sel ection. set
#)
#)
#);
lineEditor: Iine
(# event Handl er:
(# onMouseDown: :
(#
do drag;
this(lineEditor)[] -> father.sel ection. set
#)
#)
#);
defi ni ngPol y: @ool ean
event Handl er:
(# onAbout ToCl ose:: (# do term nate #);
onMouseDown: :
(# ps: [0] ~point
do (if definingPoly then
(if buttonState
/11 then
| ocal Position -> points. add
/13 then
| ocal Position -> points. add;
points -> ps;
(if ps.range > 2 then
ps -> createPol ygon
el se
ps -> createline
i)
fal se -> definingPoly
£);
el se
(if buttonState=1 then
true -> defini ngPoly;
poi nts. cl ear;
| ocal Position -> points. add
if)
if)
#)
#);
cr eat ePol ygon:
(# ps: [0] ~point;
pol y: “~pol ygon
enter ps
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do &pol ygonEditor[] -> poly[];

pol y. open;
ps -> poly. points
#)
createline:
(# 1: Mine;
ps: [0] “point
enter ps
do & ineEditor[] ->1[];
| . open;
ps[1] -> I|.start;
ps[2] ->I|.end
#)
open: :
(#

do (400, 500) -> size;
contents -> target;
points.init
#)
#)
do drawEdi t or. open
#)

drawEditor







Interface Descriptions of the
figureitems Library

ORI G N ' gui env'
BODY ' private/figureitenmsbody

(*

* COPYRI GHT

* Copyright (C) Molner Informatics, 1991-96
* Al rights reserved.

*)

-- windowLib: attributes --
figureltem w ndow tem
(* superclass for all vector graphics *)
(# <<SLOT figureltenlib: attributes>>;
pen: @
(* this itemnodels the properties of the pen used to draw the
* outline of TH S(figureltemn
*
)
(# foregroundCol or:
(* sets the foreground col or of the pen used to draw
* TH S(figureltem

*)

(# theCol or: @ol or;

enter (# enter theColor do ... #)
exit (# do ... exit theColor #)
#) ]

backgr oundCol or:
(* sets the background col or of the pen used to draw
* TH S(figureltem

*

(# theCol or: @ol or;

enter (# enter theColor do ... #)
exit (# do ... exit theColor #)
#)
sti ppl e:
(* The pattern used for stippling when drawing with the
* pen
*)
(# p: "pixmap;
enter (# enter p[] do ... #)
exit (# do ... exit p[] #)
#) ]
si ze:

(* sets the size of the pen used to draw THI S(figureltemn

*

(# val ue: @ nteger;

enter (# enter value do ... #)
exit (# do ... exit value #)
#) ]
#) (* pen *);
open: : <

(* The initialy pen characteristics of TH S(figureltem) are
* stiple patterns. bl ack
* f or eG oundCol or col ors. bl ack

75
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* backG oundCol or =

* si ze =1
*)
(# create::< (# do ... #);
do ...
#);
event handl er: : <
(# onRefresh::<(# do ...; #);
#);
private: @..;
#) (* figureltem™);
line: figureltem
(* straight line defined by a startPt and a endPt
(# <<SLOT lineLib: attributes>>;
start:

(# theStart: @oint;

colors.white

*)

enter (# enter theStart do ... #)
exit (# do ... exit theStart #)
#);
end:
(# theEnd: @oint;
enter (# enter theEnd do ... #)
exit (# do ... exit theEnd #)
#);
open::< (# do ... #);
event handl er: : <
(# onRefresh::<(# do ... #);
onFrameChanged: : <(# do ... #);
onHi | i teChanged: : <(# do ... #);
#);
private: @..;

#) (* line *);

shape: figureltem
(* figures that can be filled *)
(# <<SLOT shapeLib: attributes>>;

fill: @

(* This item nodels the properties of the fill

*

)

(# tile:
(* Sets the tile raster used
(# p: "pixmap;
enter (# enter p[] do ... #)
exit (# do ... exit p[] #)
#);

f or egr oundCol or:
(* Sets the foreground col or
* THI S(figureltem.
*)

(# theCol or: @olor;

enter (# enter theColor do ...

exit (# do ... exit theColor
#);
backgr oundCol or:
(* Sets the background col or
* THI S(figureltem.
*
)

(# theCol or: @olor;

enter (# enter theColor do ...

exit (# do ... exit theColor

of THI S(shape)

to fill THI S(figureltem

*)

of the pen used to draw

#)
#)

of the pen used to draw

#)
#)
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#)
#)
open: : <
(* The fill of THI S(shape) is initially:
* col or Foreground = bl ack
* col or Background = white

*)
(# do ... #);
event handl er: : <
(# onRefresh::<(# do ... #);
onH | iteChanged: : <(# do ... #);
#);
private: @..;

#) (* shape *);

oval : shape
(* the oval is defined by a rectangle *)
(# <<SLOT oval Lib: attributes>>;

open::< (# do ... #);

event handl er: : <
(# onRefresh::<(# do ... #);
#)

#) (* oval *);
rect: shape
(# <<SLOT rectLib: attributes>>;

open::< (# do ... #);

event handl er:: <
(# onRefresh::<(# do ... #);
#)

#) (* rect *);
roundRect: shape
(* rectangul ar shape with rounded corners *)
(# <<SLOT roundRectLib: attributes>>;
open::< (# do ... #);
roundness:
(* the corner roundness is specified by nmeans of an Oval *)
(# theOval Hei ght, t heOval Wdth: @ nt eger
enter (# enter (theOval Height,theOvalWdth) do ... #)
exit (# do ... exit (theOval Hei ght,theOval Wdth) #)
#)
event handl er:: <
(# onRefresh::<(# do ... #);
#);
private: @..;
#) (* roundRect *);
wedge: shape
(* a piece of cake *)
(# <<SLOT wedgeLib: attributes>>;
open::< (# do ... #);
start Angl e:
(* evaluate the enter part to set the angle, where TH S(wedge)
* starts. Evaluate the exit part to get it

*

(# angle: @nteger;

enter (# enter angle do ... #)
exit (# do ... exit angle #)
#)

endAngl e:

(* evaluate the enter part to set the angle, where TH S(wedge)
* ends. Evaluate the exit part to get it
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*

(# angle: @nteger;
enter (# enter angle do ... #)
exit (# do ... exit angle #)
#);
event handl er: : <
(# onRefresh::<(# do ... #);
#);
private: @..;
#) (* wedge *);
pol ygon: shape
(# <<SLOT pol ygonLi b: attributes>>;
poi nt s:
(* set or get the points that represents THI S(pol ygon). There
* must be at least 3 points
*
(# thePoints: [3] “point;
enter (# enter thePoints do ... #)
exit (# do ... exit thePoints #)
#);

#);
event handl er: : <
(# onRefresh::<(# do ... #);
onFrameChanged: : <(# do ... #);
#);
private: @..;
#) (* polygon *);
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Chapter 6: The scrolllists
Library

The scrol I |'i sts library contains two subpatterns of wi ndow t emwhich imple-
ments scrolling lists:

w ndow t em
scrol | Li st

text Scrol | Li st

Scrol | Li st isagenera superpattern realizing the basic functionality of displaying
and scrolling in a list of equally sized elements (including facilities for managing
single and multiple selections of the elementsinthescrol | Li st).

Scrol | Li st contains attributes for inserting and deleting elements as well as for
managing the selections (inserting, deleting, scanning and testing).

Scrol | Li st isan abstract pattern that cannot be instantiated.

Text Scrol | Li st is aminor augmentation of scr ol | Li st to make support for
scrolling lists of text elements. Adds three additional attributes. set Text,
get Text and st yl e, which allows for accessing and changing the text and the text
style of the individual text elementsinthescrol | Li st.

Using the scrolllists Library

Remember that in order to utilize this extension to Lidskjalv, the fragment
scrol I'l'i sts must beincluded asfollows:

ORI A N ' ~bet a/ gui env/v1l. 6/ gui env';

I NCLUDE ' ~bet a/ gui env/v1. 6/scrol llists'
- program descriptor ---

guienv(# tsl: @extScrollList;

do ...
tsl.selection.first -> ...;

Y

Scrolling lists

Scro'llList

TextScrollList
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Examples of Use of the scrolllists
Fragment

This example .illustrates how to use the textscrolllist windowltem.

ORI G N ' ~bet a/ gui env/v1. 6/ gui env';
| NCLUDE ' ~bet a/ gui env/v1. 6/scrolllists';
(* This denp gives a sinple exanple of how to use the textScrollList
* wi ndowi t em
*)
--- program descriptor ---
gui env
(# theWndow @\ ndow
(# menubar Type: :
(# fileMenu: @renu
(# quititem @renultem
(# event Handl er: :
(# onSel ect::
(# do terminate #);

textscrolllist.bet

#);
open: :
(# do '"Quit' -> nanme #)
#);
open: :
(#

do 'File'" -> nane;
quitlitemopen; quitlten{] -> append

#)
#)
open: :
(#
do fil eMenu. open; fileMenu[] -> append
#)

#);
event handl er: :
(# onAbout ToCl ose:: (# do terminate #) #);
t heText Scrol | Li st: @ ext ScrollList
(# event Handl er: :
(# onMouseDown: :
(#
do (if doubledick then
selection.first -> gettext -> putline

if)
#)
#);
open: :
(# v: @oint;

noOf I tems: @ nt eger
do (5,5) -> position;
t heW ndow. si ze -> v;
(10,10) -> v.subtract;
vV -> size;
true -> bindBottom
true -> bindRight;
5 -> append;
t heText Scrol | Li st. nunberOfltens -> noOf I tens;
(noOf I tems-4,"' Abraham Lincoln 1') -> settext;
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(noO I tens- 3, "' Abraham Lincoln 2') -> settext;
(noO I tens-2," Abraham Lincoln 3') -> settext;
(noO I tens-1, ' Abraham Lincoln 4') -> settext;
(noO I tens, ' Abraham Lincoln 5') -> settext
#)
#);
open: :
(#
do (400, 400) -> size;
t heText Scrol I Li st. open;
theText Scrol I List[] -> target
#)
#)
do t heW ndow. open
#)

JlkEfraxinuz: fusers/betalguienvvl, 3/demo/Referencellenos> textscralllist

fbraham Lincaln 3
Em thellindow =—————







Interface Descriptions of the scrolllists
Library

ORIG N 'guienv';
BODY ' private/scrolllistsbody';

(*

* COPYRI GHT

* Copyright (C) Molner Informatics, 1991-96
* Al rights reserved.

*)

-- windowLi b: attributes --
scrol I List: wi ndowltem
(# <<SLOT scrollListLib: attributes>>;
number Of I t ens: i nt eger Val ue
(* returns the nunber of itens in TH S(scrollList). The itens
* in the scrollList are indexed from1l to size. That is, size
* is the index to the last item
*
)
(# do ... #);
i nsert:
(* the specified nunber of items (nuntXItens) are inserted
* before the specified item (beforeltem). The itenms in the
* scrollList are indexed from1l to value returned by "size"
*
(# beforeltem nunOfltens: @ nteger;
enter (beforeltem nunOfltens)
do ...
#) ]
prepend:
(* the specified nunber of items (nuntXltens) are inserted at
* the begi nning of THI S(scrollList). The items in the
* scrollList are indexed from1l to value returned by "size"
*
)
(# nunOf I tems: @ nt eger;
enter nuntf|tens
do ...
#) ]
append:
(* the specified nunber of items (nuntXltens) are inserted at
* the end of THI S(scrollList). The itenms in the scrollList are
* indexed from1 to value returned by "size"
*
)
(# nunOf I tenms: @ nt eger;
enter nunf|tens
do ...
#) ]
del et e:
(* the specified range of itenms are deleted from
* THI S(scrollList). Firstltemis the index of the first item
* to be deleted. The itenms in the scrollList are indexed from
* 1 to value returned by "size"
*
)
(# firstltem nunOfltems: @ nteger;
enter (firstltem nunOfltens)
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do ...
#)
del et eFirst:
(* the specified range of itens are deleted fromthe begi nning
* of THI S(scrollList). The itenms in the scrollList are indexed
* from1l to value returned by "size"
*
)
(# nunOf I tenms: @ nteger;
enter nuntfItens
do ...
#)
del et eLast:
(* the specified range of itens are deleted fromthe begi nning
* of THI S(scrollList). The itenms in the scrollList are indexed
* from1l to value returned by "size"
*
)
(# nunOf I tenms: @ nteger;
enter nuntfItens

do ...
#);
i temHei ght:
(* the height in pixels of a ltemin TH S(scrollList) is the
* same for all items. Evaluate the enter-part to set the

* height. Evaluate the exit-part to get the height

*

(# h: @nteger;

enter (# enter h do ... #)
exit (# do ... exit h #)
#)

mul ti pl eSel ecti on: <
(* if multipleSelection is TRUE the user is allowed to sel ect
* multiple elenents in the list at a tinme.
*
)
bool eanVal ue;
get | t enRect angl e:
(* returns the rectangl e occupied by the itemspecified by the
* itemindex "theltenf. The rectangle is in terms of the
* coordi nate systemof the father of THI S(scrollList)
*
)
(# theltem @ nteger;
t heRect angl e: @ ect angl e;
enter theltem
do ...
exit theRectangl e
#)
selection: @
(# clear:
(* deselects all itenms in TH S(scrollList) *)
(# do ... #);
scrol | I ntoVi ew
(* scrolls TH S(scrollList) so the selected itemare
* visible
*)
(# do ... #);
first: integerVal ue
(* returns the index to the first selected itemin
* THI S(scrol I List). There mght be itens between the
* first and the |last selected itemthat are not sel ected

*)
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(# do ... #);
| ast: integerVal ue
(* returns the index to the last selected itemin
* THI S(scrollList). There might be itens between the
* first and the |last selected itemthat are not selected

*)
(# do ... #);
sel ect:
(* selects the itemspecified by the itemindex
* "theltent. if extend is TRUE the itemis added to the
* selection, otherwise the selection is first enptied
*
)

(# theltem @nteger;
extend: @ool ean;
enter (theltem extend)

do ...
#)
desel ect:
(* deselects the itemspecified by the itemindex
* "thelten. |If the itemwasn't selected nothi ng happens
*
)

(# theltem @nteger;
enter theltem
do ...
#)
has: bool eanVal ue
(* returns whether the itemspecified by the itemindex
* "theltent. 1is selected
*
)
(# theltem @ nteger
enter theltem
do ...
#)
#) (* selection *);
scanSel ecti on:
(# current: @nteger;
do ...
#)
scan:
(# current: @nteger;
do ...
#)
open::< (# create::< (# do ... #);
do ...
#)
close::< (# do ... #);
event handl er:: <
(# select: event
(* Called, when the user selects an itemin
* this(scrollList). “Item is the index of
* the itemin this(scrollList) and "doubl edick'
* is true it the itemwas selected by a double
* click.
*)
(# item @nteger;
doubl ed i ck: @ool ean;
enter (item doubledick)
do | NNER;
#)



86 Lidskjalv User Interface Framework

onSel ect: < sel ect;
onFrameChanged: : <(# do ... #);
onRefresh::<(# do ... #);
onMouseDown: : <(# do ... #);
onActivate::<(# do ... #);
onDeactivate::<(# do ... #);
onVi si bl eChanged: : <(# ... #);
#);
private: @..;
#) (* scrolllList *);
text Scrol | List: scrollList
(# <<SLOT textScrollListLib: attributes>>;
set Text:
(* the itemspecified by the itemindex "theltent is set to
* the text "theText"
*)
(# theText: "text;
theltem @ nteger;
enter (theltemtheText[])
do ...
#);
get Text :
(* the text in the itemspecified by the itemindex "theltent
* is returned
*)
(# theText: "text;
theltem @ nteger;
enter theltem
do ...
exit theText[]
#);
styl e:
(* the style used to display the itemtexts in
* THI S(text Scrol I List). Evaluate the enter-part to set the
* style. Evaluate the exit-part to get the style
*
)
(# setText Style:
(# theStyle: “textStyle;
enter theStyle[]
do ...
#);
get Text Styl e:
(# theStyle: “textStyle;
do ...
exit theStyle[]
#);
enter setTextStyle
exit getTextStyle

#),

open::< (# create::< (# do ... #);
do ...
#),

close::< (# do ...; #);

#) (* textScrollList *);
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Chapter 7: The graphmath
Library

The graphmath library defines patterns for making graphical computations: point, Graphical

rectangle, matrix, region, etc. Each of these patterns defines several operations. computation
* poi nt isused for making calculatiuons on 2D positions. Point
* rectangl eisused for making calculations with 2D rectangles Rectangle

 matrix is used for making caculations with coordinat system Matrix
transformations.

* region isused for making calculations with 2D regions (i.e. areas in 2D, Region
bounded by a polygon.) Please note that this pattern is not implemented yet.

Using the graphmath Library

Remember that in order to utilize this extension to Lidskjalv, the fragment
gr aphmat h must be included as follows:

ORI G N ' ~bet a/ gui env/ v1. 6/ gui env'

I NCLUDE ' ~bet a/ gui env/ v1. 6/ graphmat h
- program descriptor ---

gui env(# pl, p2: @oint;

do ...
pl -> p2.inset -> ...

#)

Examples of Use of the graphmath
Fragment

This example gives an example of how to use the containsPoint operation of a
rectangle.

ORI G N ' ~bet a/ gui env/v1. 6/ gui env';
(* This denp gives an exanple of how to use the contai nsPoint
* operation of a rectangle.
*

)

- program descriptor ---
gui env
(# theWndow. @u ndow

(# hitZone: @ ectangl e;

containspoint.bet



88 Lidskjalv User Interface Framework

open: :
(#
do ' Graphmath Denp' -> title;
(40,40) -> position;
(300, 300) -> size;
((0,0), (30,30)) -> hitZone
#)
event Handl er:
(# onAbout ToCl ose:: (# do term nate #);

onMouseDown: :

(#
do (if local Position -> hitZone. containsPoint then
' Mouse down in Ht Zone.' -> screen.putline

if)
#)
#)
#)
do t heW ndow. open

#)

Jlklfraxinus: uzeras/betasguienvdyl, 34demno/Referencell
Mouse down in Hit Zone,

Graphmath Demo




Interface Descriptions of the
graphmath Library

ORIG N ' ~bet a/ basi cli b/v1l. 6/ bet aenv'
BODY ' pri vat e/ graphmat hbody' ;
(*
* COPYRI GHT
* Copyright (C) Molner Informatics, 1991-96
* Al'l rights reserved.
*
)
-- lib: attributes --
poi nt :
(* Apoint is defined as the intersection between a vertical |ine
* and a horisontal line in the coordinate plane
*
)
(# <<SLOT pointLib: attributes>>;
v, h: @nteger;
add:
(* adds the coordinates of p to the coordinates TH S(point) *)
(# p: @oint
enter p
do ...
#) ]
subtract:
(* subtracts the coordinates of p fromthe coordi nates of
* THI S(poi nt)
*)
(# p: @oint
enter p
do ...
#) ]
i sEqual : bool eanVal ue
(* conpares THI S(point) to p and returns true if they are
* equal or false if not
*
)
(# p: @oint
enter p
do ...
#) ;
enter (h, v)
exit (h, v)
#) (* point *);
rect angl e:
(* rectangles are used to define areas on the screen, to assign
* coordi nate systems to graphic entities, and to specify the
* |l ocation and sizes for various drawi ng conmands. A rectangle is
* defined by two points topLeft, bottonRi ght, which denote the
* top-left corner and the bottomright corner of the rectangle
*
)
(# <<SLOT rectangl eLib: attributes>>;
topLeft:
(#
enter (left, top)
exit (left, top)

89



90 Lidskjalv User Interface Framework

#)
bott onRi ght:
(#
enter (right, bottom
exit (right, bottom
#)
left, top, right, bottom @ nteger

set:
(* assigns the four boundary coordinates to THI S(rectangle) *)
(# left, top, right, bottom @ nteger
enter (left, top, right, bottom
do ...
#);
set FronPoi nt s:
(* sets THI S(rectangle) to the smallest rectangl e that
* encl oses the two given points pl, p2
*
)
(# pl, p2: @oint;
enter (pl, p2)
do ...
#);
si ze:
(* evaluate the enter part to set the wi dth and height.
* Evaluate the exit part to get the width and hei ght

*
)
(# w, h: @nteger;
enter (# enter (w, h) do ... #)
exit (#do ... exit (w, h) #)
#);
of f set:

(* nmoves THI S(rectangle) by adding delta.h to each horizonta
* coordinate and delta.v to each vertical coordinate

*

(# delta: @oint

enter delta

do ...
#);

i nset:

(* shrinks or expands THI S(rectangle). The left and right

* sides are noved in by the ambunt specified by delta.h; the
* top and bottom are noved toward the center by the anpunt
* gpecified by delta.v. |If delta.h or delta.v is negative,
* the appropriate pair of sides is noved outward instead of
* inward

*

(# delta: @oint

enter delta

do ...

#);

i ntersection: bool eanVal ue

(* calculates the rectangle that is the intersection of srcl
* and src2, sets THI S(rectangle) to the intersection. Result
* is set to true iff srcl and src2 indeed intersect

*
)

(# srcl, src2: @ectangle

enter (srcl, src2)

do ...

#);
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uni on:
(* calculates the smallest rectangle that encloses srcl and
* src2, and sets THI S(rectangle) to the result
*
)
(# srcl, src2: @ectangle
enter (srcl, src2)
do ...
#)
cont ai nsPoi nt: bool eanVal ue
(* determ nes whether the pixel below and to the right of the
* given coordinate point is enclosed in the specified
* rectangle, and returns true if so or false if not
*
)
(# p: @oint
enter p
do ...
#) ;
pToAngl e:
(* calculates an integer angle between a line fromthe center
* of the rectangle to thePoint and a line fromthe center of
the rectangle pointing straight up (12 o' clock high). The
angle is in degrees fromO to 359, neasured cl ockwi se from
12 oUcl ock, with 90 degrees at 3 o'clock, 180 at 6 o' clock
and 270 at 9 o' cl ock

(# thePoint: @oint; angle: @ nteger
enter thePoint
do ...
exit angle
#);
i sEqual : bool eanVal ue
(* conpares theRectangle to TH S(rectangle) and returns true
* if they are equal or false if not. The two rectangl es nust
* have identical boundary coordinates to be considered equa
*
)
(# theRectangle: @ectangl e
enter theRectangle
do ...
#);
i SEnpty: bool eanVal ue
(* returns true if THI S(rectangle) is an enpty rectangle or

* false if not. A rectangle is considered enpty if the bottom

* coordinate is less than or equal to the top or the right
* coordinate is less than or equal to the |eft
*
)
(# do ... #);
enter (topLeft, bottonRi ght)
exit (topLeft, bottonRi ght)
#) (* rectangle *);

mat ri x:
(# << slot matrixLib: attributes>>;
(*a b O
*c¢c d O
*tx ty 1
*)

a, b, ¢, d, tx, ty: @eal;

i nverse: “matrix;

mult: (* Miltiply two matrices *)
(# A, B, res: "matrix;
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enter (Al], B[])
do ...

exit res[]
#);
transformPoint: @
(# p, result: @oint;

enter p

do ...

exit result
#);

i nverseTransformPoint: @
(# pl, p2: @oint;

enter pl
do ...
exit p2
#);

transfornRectangle: @
(# r, result: @ectangl e;

enter r

do ...

exit result
#);

i nver seTr ansf or nRect angl e:
(# r, result: @ectangl e;

enter r
do ...
exit result
#);
getl nverse: @
(# get: @..;
do get;
exit inverse[]
#)
enter (a, b, c, d, tx, ty)
do | NNER;
exit (a, b, c, d, tx, ty)
#);
| Dmat ri x:
(# 1D “matrix
do ...
exit D]
#);

noveMatri x: matrix (* Amatrix specifying a translation *)
(# itx, ity: @nteger;
enter (itx, ity)
do ...
#);
scaleMatrix: matrix (* A matrix specifying a scaling *)
(#
enter (a, d)
do ...
#);
rotateMatrix: matrix (* A matrix specifying a rotation *)
(# theta: @eal;
enter theta
do ...
#);
oval Angl e:
(* Returns the angle a (in radians) and cos(a), sin(a), assum ng
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* that (x,y) is a point on the oval with center in (cx,cy) and

* horizontal radius hr and verticalradius vr, i.e.
* (x,y) = (cx,cy) + (hr*cos(a),vr*sin(a))
*)

(# cx, cy, hr, vr, x, y: @nteger
a, cos_a, sin_a: @eal;

angle: @..;
enter (cx, cy, hr, vr, x, vy)
do angl e
exit (a, cos_a, sin_a)

#);
circl eAngl e:

(* Returns the angle a (in radians) and cos(a), sin(a), assunng
* that (x,y) is a point on the circle with center in (cx,cy) and
* radius r, for somer i.e. (x,y) = (cx,cy) + (r*cos(a),r*sin(a))
*

)
(# cx, cy, X, y: @nteger;

a, cos_a, sin_a: @eal;

angle: @..;
enter (cx, cy, X, Y)
do angl e
exit (a, cos_a, sin_a)
#)
regi on:

(* Aregion is a collection of spatially coherent points *)
(# <<SLOT regionLib: attributes>>;
bounds:
(# theRectangl e: @ ectangl e;
do ...
exit theRectangl e
#);
al | ocat e:
(* allocates space for a new, variabl e-size region,
* initializes it to the enpty regi on defined by the rectangle
* (0, 0)(0, 0)
*)
di spose
(* releases the nmenory occupied by TH S(region). Use this only
* after you are conpletely through with a tenporary region

*)

enpty:
(* destroys the previous structure of the given region, then
* sets THI S(region) new to the enpty region

*).

set FronRect angl e:
(* destroys the previous structure of THI S(region), and then
* sets the new structure to the rectangle specified by
* theRectangl e
*)
(# theRectangle: @ectangl e
enter theRectangle
do ...
#)
of f set:
(* nmoves THI S(region) on the coordinate plane, a distance of
* delta.h horizontally and delta.v vertically
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*

(# delta: @oint
enter delta
do ...
#);
i nset:
(* shrinks or expands THI S(region). Al points on the region
* poundary are moved i nwards a di stance of dv vertically and
dh horizontally; if dh or dv is negative, the points are
noved outwards in that direction. It |eaves THI S(region)
centered at the same position, but noves the outline in -
for positive values of dh and dv - or out - for negative
* values of dh and dv
*
)
(# delta: @oint
enter delta
do ...
#);
i ntersection:
(* calculates the intersection of two regions srcl and src2,
* and sets TH S(region) to the intersection. This does not
* create THI S(region); space nust al ready have been all ocated
* for it. TH S(region) can be one of the source regions, if
* desired
*)
(# srcl, src2: “region
enter (srcl[], src2[])
do ...
#);
uni on:
(* calculates the union of two regions srcl and src2, and sets
* THI S(region) to the union. This does not create
* THI S(regi on); space nust already have been allocated for
* THI S(region). THI S(region) can be one of the source
* regions, if desired
*)
(# srcl, src2: “region
enter (srcl[], src2[])
do ...
#);
di fference:
(* subtracts src2 fromsrcl and sets THI S(region) to the
* difference. This does not create THI S(region); space nust
* already have been allocated for it. THI S(regi on) can be one
* of the source regions, if desired
*
)
(# srcl, src2: “region
enter (srcl[], src2[])
do ...
#)
synmDi f f:
(* calculates the difference between the union and the
* intersection of srcl and src2 and places the result in
* dstRgn. This does not create THI S(region); space nust
* al ready have been allocated for it. THI S(regi on) can be one
* of the source regions, if desired
*
)
(# srcl, src2: “region
enter (srcl[], src2[])

* %k X X
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do ...
#)
cont ai nsPoi nt: bool eanVal ue
(* checks whether the pixel below and to the right of pt is
* within TH S(region), and returns true if so or false if not

*)

(# pt: @oint
enter pt

do ...

#)

cont ai nsRect angl e: bool eanVal ue
(* checks whet her theRectangle intersects the specified
* region, and returns true if the intersection encl oses at
* | east one bit or false if not
*
)
(# theRectangle: @ectangl e
enter theRectangle
do ...
#);
i sEqual : bool eanVal ue
(* conmpares THI S(region) to theRegion and returns true if they
* are equal or false if not. THI S(region) and theRegi on nust
* have identical sizes, shapes, and locations to be considered

* equal. If THI S(region) and theRegion are enpty regions true
* is returned as well
*)

(# theRegi on: ~region
ent er theRegi on
do ...
#);
i SEnpty: bool eanVal ue
(* returns true if TH S(region) is an enpty region or false if

* not
*)
(# do ... #);
private: @..;
enter (# r: “region enter r[] do ... #)
exit (#r: "“region do ... exit r[] #)

#) (* region *);
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Simple
lightweight
graphics

drawbitmap.bet

Chapter 8. The graphics
Library

The gr aphi cs library is defining a simple drawing system (without any event
handling facilities). G- aphi cs is intended for lightweight drawings in canvasses,
dialogs, etc., where user interaction with the drawings are not important.

G aphi cs definesapen for controlling the color, size, etc. of the lines and pointsto
be drawn. Furthermore, gr aphi cs defines seleval drawing operations, such as
noveTo, dr awTo, dr awSpot , dr awLi ne, €tc.

Using the graphics Library

Remember that in order to utilize this extension to Lidskjalv, the fragment
gr aphi cs must be included as follows:

ORI G N ' ~bet a/ gui env/v1. 6/ gui env';

I NCLUDE ' ~bet a/ gui env/ v1. 6/ graphi cs'
- program descriptor ---

gui env(# pm @i xmap;

do ...
-> pmread,

#)

Examples of Use of the graphics
Fragment

This exampleillustrates reading a pixmap from afile and display it on the screen.

ORI G N ' ~bet a/ gui env/vl1. 6/ gui env';
| NCLUDE ' ~bet a/ gui env/ v1. 6/ graphi cs';
(* This denmp is an exanple showing how read a bitnmap froma file, and
* using the graphics pattern to draw the bitmap on the screen.
*)
-- program descriptor ---
gui env
(# pm @i xmap;
t heW ndow. @i ndow
(# event handl er::
(# onAbout ToCl ose:: (# do terminate #) #);
obj: @i ndowtem
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(# open:
(#
do (50,50) -> position;
(pm wi dt h, pm hei ght) -> size
#)
event Handl er : :
(# onRefresh:

(#
do graphics
(#
do (pri], (0, 0), (O, 0),
-> drawRast er
#)
#)
onMbuseDown: :
(# do drag #)
#)
#)
open::
(#
do (400, 400) -> size
obj . open
#)

#)
do 'picture' -> pmread,
t heW ndow. open
#)

pm w dt h, pm hei ght)

=lI=————— thelllindow







Interface Descriptions of the graphics
Library

ORIG N ' guienv';
BODY ' pri vat e/ graphi csbody'

(*

* COPYRI GHT

* Copyright (C) Molner Informatics, 1991-96
* Al'l rights reserved.

*)

-- windowitenlib: attributes --

gr aphi cs:

(* The graphics pattern is intended to inplenent a basic draw ng
* facility for canvases.

THIS | S A PROPCSAL FOR EXTENDI NG " GUI ENV', based on previous
di scussions in the "GU ENV' design "teani.

The intended usage it for tenporary draw ngs (i.e. non-pernanent
in the sence of not automatic refresh etc., and non-interactive).
Can be used e.g. in the definition of borders, etc. on
interfaceCbjects (if you nmake the graphics drawn on each refresh
of the interfaceject). Can be used for decorations, and for
grouping interfaceCbject by enclosing themin a box etc.

I S S S

*

*)
(# <<SLOT graphicsLib: attributes>>;

overrideChildren: <
(* I'f overrideChildren is furtherbound to return
* TRUE, the drawings will overlay the children
* of THI S(wi ndow tem
*
)
bool eanVal ue;
pen: @
(* defines the besic characteristics of the pen used for
* drawi ng
*)
(# size:
(# val ue: @ nteger;
enter value do ...
#) ]
f or egr oundCol or:
(# theCol or: @ol or;
enter theCol or do ...
#) ]
backgr oundCol or:
(# theCol or: @ol or;
enter theCol or do ...
#) ]
sti ppl e:
(# b: ~pi xmap;
enter b[] do ...
#) ]
node:
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(* The transfer node use specifies how new graphics are
* mxed with the graphics already in the w ndow

*)
(# m @nteger;
enter m
do ...
#);
#);
styl e:

(* The textstyle used for drawi ng text.*)
(# theTextStyle: "textStyle
enter theTextStyle[]

do ...;
#);
nove:
(* nove the pen to current position"+"p, w thout draw ng
* anyt hi ng
*)
(# p: @oint
enter p do ...
#);
nmoveTo:
(* nove the pen to position p, wthout draw ng anything *)
(# p: @oint
enter p do ...
#);
dr aw.

(* nove the pen to current position"+"p, drawing a straigh
* line between current position and the new position

*)
(# p: @oint
enter p do ...
#);

dr awTo:

(* nove the pen to position p, drawing a straigh |ine between
* current position and the new position
*
)
(# p: @oint
enter p do ...
#);
dr awSpot :
(* Draws a single point *)
(# p: @oint
enter p do ...
#);
dr awLi ne:
(* draws a line frompl to p2. The pen position is not
* affected
*)
(# pl, p2: ©@oint
enter (pl,p2) do ..
#),;
dr awText :
(* Draws the text fromthe current pen-position, using the
* drawi ng characteristics of the pen (tile, color etc.)
*
)
(# t: "text
enter t[] do ...
#),
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dr awPol ygon:
(# points: [3] “point
enter points do ...
#);
dr awRect :
(# r: @ectangle
enter r do ...
#);
dr awRoundRect :
(# r: @ectangle; roundness: @ectangle
enter (r, roundness) do ...
#)
drawOval :
(# r: @ectangle
enter r do ...
#)
drawsl i ce:
(# r: @ectangle; fromAngl e, toAngle: @ nteger
enter (r, fromAngle, toAngle) do ...
#);
I 1 Pol ygon:
(# points: [3] “point
enter points do ...
#);
Il Rect:
(# r: @ectangle
enter r do ...
#);
I I RoundRect :
(# r: @ectangle; roundness: @ectangle
enter (r, roundness) do ...
#);
Il Oval :
(# r: @ectangle
enter r do ...
#);
I'1Slice:
(# r: @ectangle; fromAngl e, toAngle: @ nteger
enter (r, fromAngle, toAngle) do ...
#);
drawRast er:
(# p: "~pi xmap;
fromto: @oint;
wi dt h, hei ght: @ nt eger;
enter (p[],fromto,w dth, height) do ...
#);
private: @..;
do ...;
#)

f

f

f

f

f
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Text in multiple
fonts

Chapter 9: The styledtext
Library

The styl edt ext library is a very small library, implementing the interface to
styled text (text in multiple fonts etc.). It is not intended for regular Lidskjalv users,
since these facilities are more easily available through other patternsin Lidskjalv (e.g
the text editors).

The st yl edt ext library is only available on Macintosh versions. Future releases
of Lidskjalv will include some styl edt ext library on all platforms, however,
possibly with a different definition.

Using the styledtext Library

Remember that in order to utilize this extension to Lidskjalv, the fragment
st yl edt ext must beincluded asfollows:

ORI G N ' ~bet a/ gui env/v1. 6/ gui env' ;
| NCLUDE ' ~bet a/ gui env/ v1. 6/ styl edt ext"'
- program descriptor ---
gui env(# st: @tyl edText;
do ...
. -> st.put;

"

Examples of Use of the styledtext
Fragment

No demoes, since this extension is not implemented yet.



Interface Descriptions of the graphics
Library

ORIG N ' guienv';
BODY ' pri vat e/ graphi csbody'

(*

* COPYRI GHT

* Copyright (C) Molner Informatics, 1991-96
* Al'l rights reserved.

*)

-- windowitenlib: attributes --

gr aphi cs:

(* The graphics pattern is intended to inplenent a basic draw ng
* facility for canvases.

THIS | S A PROPCSAL FOR EXTENDI NG " GUI ENV', based on previous
di scussions in the "GU ENV' design "teani.

The intended usage it for tenporary draw ngs (i.e. non-pernanent
in the sence of not automatic refresh etc., and non-interactive).
Can be used e.g. in the definition of borders, etc. on
interfaceCbjects (if you nmake the graphics drawn on each refresh
of the interfaceject). Can be used for decorations, and for
grouping interfaceCbject by enclosing themin a box etc.

I S S S

*

*)
(# <<SLOT graphicsLib: attributes>>;

overrideChildren: <
(* I'f overrideChildren is furtherbound to return
* TRUE, the drawings will overlay the children
* of THI S(wi ndow tem
*
)
bool eanVal ue;
pen: @
(* defines the besic characteristics of the pen used for
* drawi ng
*)
(# size:
(# val ue: @ nteger;
enter value do ...
#) ]
f or egr oundCol or:
(# theCol or: @ol or;
enter theCol or do ...
#) ]
backgr oundCol or:
(# theCol or: @ol or;
enter theCol or do ...
#) ]
sti ppl e:
(# b: ~pi xmap;
enter b[] do ...
#) ]
node:
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(* The transfer node use specifies how new graphics are
* mxed with the graphics already in the w ndow

*)
(# m @nteger;
enter m
do ...
#);
#);
styl e:

(* The textstyle used for drawi ng text.*)
(# theTextStyle: "textStyle
enter theTextStyle[]

do ...;
#);
nove:
(* nove the pen to current position"+"p, w thout draw ng
* anyt hi ng
*)
(# p: @oint
enter p do ...
#);
nmoveTo:
(* nove the pen to position p, wthout draw ng anything *)
(# p: @oint
enter p do ...
#);
dr aw.

(* nove the pen to current position"+"p, drawing a straigh
* line between current position and the new position

*)
(# p: @oint
enter p do ...
#);

dr awTo:

(* nove the pen to position p, drawing a straigh |ine between
* current position and the new position
*
)
(# p: @oint
enter p do ...
#);
dr awSpot :
(* Draws a single point *)
(# p: @oint
enter p do ...
#);
dr awLi ne:
(* draws a line frompl to p2. The pen position is not
* affected
*)
(# pl, p2: ©@oint
enter (pl,p2) do ..
#),;
dr awText :
(* Draws the text fromthe current pen-position, using the
* drawi ng characteristics of the pen (tile, color etc.)
*
)
(# t: "text
enter t[] do ...
#),
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dr awPol ygon:
(# points: [3] “point
enter points do ...
#);
dr awRect :
(# r: @ectangle
enter r do ...
#);
dr awRoundRect :
(# r: @ectangle; roundness: @ectangle
enter (r, roundness) do ...
#)
drawOval :
(# r: @ectangle
enter r do ...
#)
drawsl i ce:
(# r: @ectangle; fromAngl e, toAngle: @ nteger
enter (r, fromAngle, toAngle) do ...
#);
I 1 Pol ygon:
(# points: [3] “point
enter points do ...
#);
Il Rect:
(# r: @ectangle
enter r do ...
#);
I I RoundRect :
(# r: @ectangle; roundness: @ectangle
enter (r, roundness) do ...
#);
Il Oval :
(# r: @ectangle
enter r do ...
#);
I'1Slice:
(# r: @ectangle; fromAngl e, toAngle: @ nteger
enter (r, fromAngle, toAngle) do ...
#);
drawRast er:
(# p: "~pi xmap;
fromto: @oint;
wi dt h, hei ght: @ nt eger;
enter (p[],fromto,w dth, height) do ...
#);
private: @..;
do ...;
#)

f

f

f

f

f
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keyboardactions.
bet

Chapter 10: The
guienvactions Library

As described in chapter 1, the event handling facilities in gui env includes facilities
for attaching actions before and after the predefined actions of an
i nterface(oj ect. These actions are created as instances of the act i on pattern.
However, in order to be able to access the informations related to the specific event,
specialized action patterns are defined for each event type. These actions are defined
in thislibrary (and those described in chapter 12 and 13).

Using the guienvactions Library

Remember that in order to utilize this extension to Lidskjalv, the fragment
gui envact i ons must beincluded as follows:

ORI G N ' ~bet a/ gui env/ v1. 6/ gui env';
I NCLUDE ' ~bet a/ gui env/ v1. 6/ gui envacti ons'
- program descriptor ---
gui env(# bef or eKeyDown: @eyDownActi on
(# do '"Hell o' -> putText #);

do ...
bef or eKeyDown[] -> prependActi on;

#)

Examples of Use of the guienvactions
Fragment

Using keyboard actions

This demo program illustrates the action facilities by attaching actions to be executed
before and after onKeyDown eventsin a edittext control.

ORI G N ' ~bet a/ gui env/v1. 6/ gui env' ;

| NCLUDE ' ~bet a/ gui env/vl1l. 6/ controls';

| NCLUDE ' ~bet a/ gui env/ v1. 6/ gui envacti ons';

(* This demp shows how to prepend/ append actions to keyDown events in
* an editText control.

*
)
-- program descriptor ---

gui env

(# theW ndow. @u ndow
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(# menubar Type: :
(# testMenu: @renu
(# quititem @renultem
(# open::

(# do "Qit' -> nane #);

event Handl er : :
(# onSel ect ::
(# do term nate #)

#)
#)
open: :
(# do quitlitemopen; quitlten]
#)
open: :

(# do testMenu. open; testMenu[] -> append #)

#);
event handl| er: :

(# onAbout ToC ose:: (# do term nate #) #);

edi t Text 1: @dit Text
(# bef oreKeyDown: @eyDownAction
(# do "MWy ' -> puttext #);
af t er KeyDownl: @eyDownAction
(# do "is ' -> puttext #);
af t er KeyDown2: @eyDownActi on
(# do "EditText1l" -> putline #);
open: :
(#
do (40,40) -> position;
(100, 30) -> size;

bef or eKeyDown[] -> prependActi on;
af t er KeyDownl[] -> appendActi on;
af t er KeyDown2[] -> appendAction

#)
event Handl er : :
(# onKeyDown: :
(# do "name ' -> puttext #)
#)
#)
open: :
(#
do (400, 400) -> size;
edi t Text 1. open;
contents -> target
#)
#)
do t heW ndow. open
#)
My name iz EditTextl
My name iz EditTextl

-> append #)

D§U§ thellindow

testMenu

hr






Interface Descriptions of the
guienvactions Library

ORI G N ' gui env

(*

* COPYRI GHT

* Copyright (C) Molner Informatics, 1991-96
* Al rights reserved.

*)

-- interfaceobjectlLib: attributes --

basi cEvent Acti on: action
(# event Type:: < t heEvent handl er. basi cEvent ;
do | NNER
#) ]

nouseEvent Acti on: basi cEvent Acti on
(# event Type:: < t heEvent handl er. nouseEvent ;
do | NNER
#) ]

nouseDownAct i on: nouseEvent Acti on
(# event Type:: < t heEvent handl er . nrouseDown
do | NNER
#) ]

mouseUpAct i on: nouseEvent Acti on
(# event Type:: < t heEvent handl er. mouseUp
do | NNER
#) ]

keyEvent Acti on: basi cEvent Acti on
(# event Type:: < theEvent handl er. keyEvent;
do | NNER
#);

keyDownActi on: keyEvent Acti on
(# event Type:: < t heEvent handl er. keyDown;
do | NNER
#) ]

refreshActi on: basi cEvent Acti on
(# event Type:: < theEventhandl er.refresh
do | NNER
#) ]

activateAction: basi cEventAction
(# event Type:: < theEventhandl er. activate
do | NNER
#) ]

deacti vat eActi on: basi cEvent Acti on
(# event Type:: < theEvent handl er. deactivate
do | NNER
#) ]

-- windowLib: attributes --

about ToCl oseAction: action
(# event Type:: < t heEvent handl er. about ToC ose
do | NNER;
#) ]

-- nmenuitenLib: attributes --
109
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sel ect Action: action
(# event Type:: < theEvent handl er. sel ect;
do | NNER
#);

-- nmenulLi b: attributes --

sel ect Action: action
(# event Type:: < theEvent handl er. sel ect;
do | NNER
#);

-- window tenLi b: attributes --

Vi si bl eChangedActi on: action
(# event Type:: < t heEvent handl er. vi si bl eChanged
do | NNER
#);

f raneChangedActi on: action
(# event Type:: < theEvent handl er. f r ameChanged
do | NNER
#);

f at her Fr ameChangedActi on: acti on
(# event Type:: < theEvent handl er. f at her Fr aneChanged
do | NNER
#);

enabl edChangedActi on: action
(# event Type:: < t heEvent handl er. enabl edChanged
do | NNER
#);

enabl eTar get Acti on: action
(# event Type:: < theEvent handl er. enabl eTar get
do | NNER
#);

di sabl eTarget Action: action
(# event Type:: < t heEvent handl er. di sabl eTar get
do | NNER
#)

bor der Vi si bl eChangedActi on: action
(# event Type:: < theEvent handl er. bor der Vi si bl eChanged,;
do | NNER
#)

bor der St yl eChangedActi on: action
(# event Type:: < theEvent handl er. bor der St yl eChanged;
do | NNER
#);

t heCur sor ChangedActi on: action
(# event Type:: < t heEvent handl er. t heCur sor Changed;
do | NNER
#)

hi |l i t eChangedActi on: action
(# event Type:: < theEvent handl er. hiliteChanged
do | NNER
#);

-- separatorLib: attributes --

styl eChangedActi on: action
(# event Type:: < theEvent handl er. st yl eChanged,;
do | NNER
#);
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-- canvasLib: attributes --

chi | dFr ameChangedActi on: action
(# event Type:: < theEvent handl er. chi | dFr anmeChanged
do | NNER
#)



112 Lidskjalv User Interface Framework
Chapter 11: The
controlactions Library
Actions for The cont rol acti ons library defines the actions related to the events, related to
controls thei nt er f acebj ect s, described inthe cont r ol library.

buttonactions.bet

Using the controlactions Library

Remember that in order to utilize this extension to Lidskjalv, the fragment
contr ol act i ons must be included as follows:

ORI G N ' ~bet a/ gui env/v1. 6/ gui env';

| NCLUDE ' ~bet a/ gui env/ v1. 6/ control acti ons'
--- program descriptor ---

gui env(# | ca: @ abel ChangedActi on;

do ...
I ca[] -> appendActi on;

#)

Examples of Use of the controlactions
Fragment

This example illustrates how to use the labelChangedAction to adjust the size of a
pushButton to the length of its label.

ORI G N ' ~bet a/ gui env/v1. 6/ gui env' ;

| NCLUDE ' ~bet a/ gui env/vl1. 6/controls';

| NCLUDE ' ~bet a/ gui env/v1. 6/ control sactions';

(* This demp shows how to use the | abel ChangedAction to adjust the
* size of a pushButton to the length of its |label. The action is
* created by renpte access to show that actions can be added wi t hout
* gpecializing the button.

*
)

--- program descriptor ---

gui env

(# theW ndow. @i ndow

(# thelLabel Changed: @Button. | abel ChangedActi on
(# theTextStyle: "textStyle; w dthO Label: @ nteger;
lw, | h: @nteger
do aButton.size -> (lw1h);
aButton.style -> theText Style[];
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aButton. |l abel -> theTextStyle.w dthO Text ->

wi dt hOf Label ;
(if (lw< widthO Label + 6) then
wi dt hOf Label + 6 -> |w
if);
(if (Ih <theTextStyle.lineHeight + 2) then
theText Style.lineHeight + 2 -> |h
if);
(Iw,1'h) -> aButton. size
#)

aButton: @ushButton;
event handl er: :
(# onAbout ToCl ose:: (# do term nate #) #);
open: :
(#
do (40,40) -> position;
(300, 300) -> size;
aBut t on. open;
(10,10) -> aButton. position;
(50, 16) -> aButton.si ze;
"Buttonl' -> aButton.l abel;
t heLabel Changed[] -> aButton. appendActi on;
"A Long Button Label' -> aButton. | abel
#)
#)
do t heW ndow. open
#)

thelllindow
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ORIG@ N 'control s’
I NCLUDE ' gui envacti ons'

(*

* COPYRI GHT

* Copyright (C) Molner Informatics, 1991-96
* Al rights reserved.

*)

-- scrollbarLib: attributes --
t humbMovedActi on: action
(# event Type:: < t heEvent handl er. t hunbMved
do | NNER
#) ]
pageDownAction: action
(# event Type: : < t heEvent handl er. pageDown
do | NNER
#)
pageUpAction: action
(# event Type: : < t heEvent handl er. pageUp
do | NNER
#) ]
but t onDownActi on: action
(# event Type:: < t heEvent handl er. but t onDown
do | NNER
#) ]
but t onUpAction: action
(# event Type:: < theEvent handl er. buttonUp
do | NNER
#) ]
pageScr ol | Anount ChangedActi on: action
(# event Type:: < t heEvent handl er. pageScr ol | Anount Changed
do | NNER
#);
scrol I Amount ChangedActi on: action
(# event Type:: < t heEvent handl er. scrol | Anount Changed
do | NNER
#) ]
maxVal ueChangedActi on: action
(# event Type: : < t heEvent handl er. maxVal ueChanged
do | NNER
#) ]
val ueChangedAction: action
(# event Type:: < t heEvent handl er. val ueChanged
do | NNER
#) ]

-- buttonLib: attributes --

| abel ChangedAction: action
(# event Type:: < t heEvent handl er. | abel Changed
do | NNER;
#) ]

styl eChangedActi on: action
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(# event Type:: < theEvent handl er.

do | NNER
#);

-- iconButtonLib: attributes --
showLabel ChangedActi on: action

(# event Type:: < theEvent handl er.

do | NNER
#);
i conChangedAction: action

(# event Type:: < theEvent handl er.

do | NNER
#);

-- optionButtonLib: attributes --
current|tenChangedAction: action

(# event Type:: < theEvent handl er.

do | NNER
#);
popUpMenuChangedActi on: action

(# event Type:: < theEvent handl er.

do | NNER
#);

-- toggleButtonLib: attributes --
st at eChangedActi on: action

(# event Type:: < theEvent handl er.

do | NNER
#);

st yl eChanged

showlLabel Changed;

i conChanged

currentltentChanged

popUpMenuChanged,;

st at eChanged,;
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Chapter 12: The
fieldsactions Library

The fi el dsact i ons library defines the actions related to the events, related to the  Actions for fields
I nt erfaceQoj ect s, describedinthef i el ds library.

Using the fieldsactions Library

Remember that in order to utilize this extension to Lidskjalv, the fragment
fi el dsacti ons must beincluded asfollows:

ORI A N ' ~bet a/ gui env/v1l. 6/ gui env';

I NCLUDE ' ~bet a/ gui env/vl. 6/fiel dsacti ons'
--- program descriptor ---

gui env(# bca: @eforeChangeActi on;

do ...
bca[] -> appendActi on;

#)

Examples of Use of the fieldsactions
Fragment

This example illustrates how a beforeChangeAction can be udes to 'eat’ every second
keystroke in atextField.

textfield-

ORI G N ' ~bet a/ gui env/v1l. 6/ gui env'; actions.bet

I NCLUDE ' ~bet a/ gui env/vl.6/fields';
I NCLUDE ' ~bet a/ gui env/v1.6/fiel dsactions';
I NCLUDE ' ~bet a/ gui env/vl. 6/ control s';
(* This is a silly denmp that shows how a bef oreChangeActi on can be
* used to 'eat' every second keystroke in a textField.
*
)
--- program descriptor ---
gui env
(# allowEdit: @ool ean;
t heW ndow. @ ndow
(# theTextField: @extField
(# aBef oreChangeAction: @ef oreChangeAction
(# do not allowkdit -> allowkdit #);
event Handl er : :
(# onBef or eChange: :
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(# do allowEdit -> allow #);

do true -> bindBottom -> bi ndRi ght;
aBef oreChangeAction[] -> appendAction
#)
#)
event handl er: :
(# onAbout ToCl ose:: (# do term nate #) #);
open: :
(#
do ' BeforeChangeActi on Demd' -> title;
(40,40) -> position;
(300, 300) -> size;
true -> all owEdit;
t heText fi el d. open;
(300, 300) -> theTextfield.size
#)
#)
do t heW ndow. open
#)

BeforeChangeAction Demo




Interface Descriptions of the
fieldsactions Library

ORIG N 'fields'
I NCLUDE ' gui envacti ons'

(*

* COPYRI GHT

* Copyright (C) Molner Informatics, 1991-96
* Al rights reserved.

*)

- textfieldLib: attributes --
t ext ChangedActi on: action
(# event Type:: < t heEvent handl er. t ext Changed
do | NNER,
#) ]
bef or eChangeAction: action
(# event Type:: < t heEvent handl er. bef or eChange;
do | NNER,
#) ]
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Chapter 13: The guienvall
Library

The entire "The gui enval | library is a utility fragment, including all the Lidskjalv fragments.
Lidskjalv This library might be useful for the first-time user of Lidskjalv, since he then avoids
framework being concerned with in which library a particular facility is defined. However,

please remember, that using the gui enval | library will increase your executable,
since far to many facilities will be linked into your application.

Using the guienvall Library

Remember that in order to utilize this extension to Lidskjalv, the fragment
gui enval I must be included as follows:

ORI G N ' ~bet a/ gui env/ v1l. 6/ gui enval | ' ;
- program descriptor ---
gui env(# pb: @ushButton;

do ...
. -> pb. Il abel;

o



Interface Descriptions of the guienvall
Library

ORIG N 'guienv';

I NCLUDE ' st ddi al ogs';

| NCLUDE ' control s';

I NCLUDE 'fields';

I NCLUDE ' figureitens';

I NCLUDE 'scrolllists';

| NCLUDE ' graphmat h' ;

I NCLUDE ' gr aphi cs';

I NCLUDE ' styl edtext';

I NCLUDE ' gui envactions';
| NCLUDE ' control sactions';
I NCLUDE 'fi el dsactions';

(*

* COPYRI GHT

* Copyright (C Molner Informatics, 1991-96
* Al rights reserved.

*)

[[ (* deliberate enpty fragment file *)
---11
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Chapter 14: The
guienvsystemenv Library

Concurrency and  The gui envsyst enenv library isintended to be used by application, utilizing both
Lidskjalv Lidskjalv and concurrency. Please refer to the proper manuals for more information
on the concurrency facilities.

Using the guienvsystemenv Library

Remember that in order to utilize this extension to Lidskjalv, the fragment
gui envsyst emenv must be utilized as follows:

ORI G N ' gui envsystenmenv' ;
- program descriptor ---

syst enknv
(# set Wndowknv::< (# do nyWndowenv[] -> theW ndowEnv[] #);

nyW ndowEnv: @uienv (# ... #);

#)



Interface Descriptions of the

ORI

guienvsystemenv Library

G N ' ~bet a/ basi cli b/ v1. 6/ basi csyst enenv'

VDBODY nt i " private/w nnt/gui envnt syst enenvbody

k kK ok ok ok k% ok ok ok kK ok ok k% ok ok ok kK ok ok ok F K ok

*)
[l

ppcrmac ' privat e/ maci nt osh/ gui envsyst enenviac. bet
default 'private/ X11/ gui envxsyst enenvbody' ;

COPYRI GHT
Copyright (C) Molner Informatics, 1991-96
Al rights reserved.

GUI ENVSYSTEMENV

Use this fragment as the ORIA@ N for concurrent prograns
using the GU ENV libraries.

The program shoul d | ook sonething like:

ORI G N ' gui envsyst enenv'
--- program descriptor ---

syst enkEnv

(# setWndowEnv: : < (# do nmyW ndowenv[] -> theW ndowEnv[] #);
nyW ndowEnv: @uienv (# ... #);

#)

The 'set WndowEnv' virtual and 'theWndowknv' reference are
decl ared in basi csystenenv.

The gui env instance (nyW ndowkEnv) assigned to theW ndowkEnv is
used for scheduling purposes to all ow BETA coroutines to
cooperate with the event driven user interface.

For concurrency details, see basicsystenenv.

(* deliberate enpty fragment file *)
1]
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Overview of the
available demo
programs

Appendix A: Demo

Programs

The demo programs in this manual can be found in the reference demo subdirectory
in the guienv directory. The location of the directory in installation-dependent — ask
the systems administrator — the default location is :

~bet a/ gui env/ v1. 6/ deno/ Ref er enceDenvs.

The demo directory contains many more demo programs than is included in this
manual. Please inspect the demo directory for other illustrative demo programs. The
following is a short description of the demos in the demo directory:

1)

2)

3)

4)

5)

6)

7)

8)

9)

si npl ewi ndow. bet

This demo shows how to create a very simple window and it illustrates the
activate/deactivate event.

wi ndowW t hSt andar dMenubar . bet

This demo shows how to create asimple wi ndowwith ast andar dMenubar
where the file menu only has one nenui t em It also illustrates how to further
bind the onMbuseDown, onMouseUp and onKeyDown event patterns.
file.bet

This demo shows how to use the fil eSel ecti onDi al og pattern. The
name of the file selected in the dialog is printed on the screen.

but t on. bet

This demo shows how to create awi ndow with two pushBut t ons, and how
to giveabut t on anew size on runtime.

t ext edi t or. bet

This demo shows how to build asimplet ext edi t or .

dr aw. bet

This demo gives an example of how you can draw lines and polygons with
mouse using the figureitems | i ne and pol ygon. Clicking with the left mouse
button defines a node in the polygon/line, clicking with the right mouse button
ends the definition of the polygon/line and draws it on the screen.
textscrolllist. bet

This demo gives a simple example of how to use the t ext Scrol | Li st
windowitem.

cont ai nspoi nt . bet

This demo gives an example of how to use the cont ai nsPoi nt operation of
arectangle.

dr awbi t map. bet

This demo is an example showing how read a bitmap from afile, and using the
gr aphi cs pattern to draw the bitmap on the screen.
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10)

11)

12)

13)

I conbut t on. bet

This demo shows how to use the pi xmap pattern when creating an
i conBut t on control. Each time you click in the window a new iconButton is
created and positioned at the point where you click.

keyboar dact i ons. bet

This demo shows how to prepend/append actions to keyDown events in an
edi t Text control.

but t onact i ons. bet

This demo shows how to use the | abel ChangedAct i on to adjust the size of
a pushBut t on to the length of its label. The action is created by remote
access to show that actions can be added without specializing the button.

textfi el dacti ons. bet

This is a silly demo that shows how a bef or eChangeAct i on can be used
to 'eat’ every second keystrokein at ext Fi el d.






Appendix B: Implementation
Design
The implementation design for the Lidskjalv framework mostly consists in selecting

the widgets and gadgets for implementing the various Lidskjalv components. Below
is atable, showing these correspondences for the three target platforms for Lidskjalv:

Design
considerations
on multiple

Motif, Macintosh, and Windows (Win32 API).

Lidskjalv Motif Macintosh Win32 API
interfaceObject | widget superclass for menus,
windows, controls,
etc.
menuBar RowColumn menubar Menubar
created asa
menubar
menu RowColumn menu Pop-up Menu
created as a menu
window TopLevel Shell- window window
WidgetClass
menuitem CascadeButton/ menuitem menuitem
PushButton/
ToggleButton
windowitem DrawingArea superclass for ChildWindow
controls, texteditors, | (except for
etc. figureltems)
canvas simple object defining a object defining a
specialization of local coordinate local coordinate
Composite system with clipping | system with clipping
scroller ScrolledWindow acanvas with acanvas with
scrollbars scrollbars
textEditor ScrolledText texteditor MultiLine EDIT
Control
control simple control (scrollbars, CONTROL
specialization of buttons, etc.)
Core
button simple superclass for Button Control
specialization of pushbutton,
Core checkbox, etc.
pushButton PushButton pushbutton PushButton
iconButton PushButton an icon with aname
showing animage, | underneath (like the

127
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but with alabel

finder icons)

optionButton

OptionButton

popupmenu control

STATIC CONTROL
+ DROPDOWNLIST

staticText L abel statictext item Specialized window
item
toggleButton abstract class superclass for superclass for
checkbox and checkbox and
radiobutton radiobutton
radioButton ToggleButton with | radiobutton Button Control with
indicatorType = BS RADIO-
ONE_OF MANY BUTTON style
checkBox ToggleButton with | checkbox Button Control with
indicatorType = BS CHECKBOX
MANY_OF MANY style
scrollbar Scrollbar scrollbar SCROLLBAR
Control
editText Text without edittext item (used SingleLine EDIT
scrollbars for dialogs) Control
configured asa
singlelinefield
textField Text without multiline textfield MultiLine EDIT
scrollbars with no scrollbars Control
configured as a
multiline field
scrollList abstract class superclass for LISTBOX Control
scrolllists
textScrollList | List scrolllist with one LISTBOX Contral

scrollbar, likein the
standard file dialog

in interfaceObject:

event callback callback functions callback functions
called when different | called when different
events occurs events occurs
action eventHandler callback functions callback functions
called when different | called when different
events occurs events occurs
open init creating and creating and
(XtCreateWiget/ displaying the object | displaying the object
XtManageChild)
close destroy removing the object | removing the object
(XtDestroyWidget) | from the screen from the screen
mouseDown buttonPress mouseDown WM_LBUTTOMDOWN,
WM_MBUTTOMDOWN,
WM_RBUTTOMDOWN
mouseUp buttonRelease mouseUp WM_LBUTTOMUP,

WM_MBUTTOMUP,
WM_RBUTTOMUP
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in menu:
name The LabelString of | The name of the The name of the
the CascadeButton | menu, asit appearsin | menu, asit appearsin
themenuis the menubar the menubar
connected to
in window:
refresh exposure update event WM_PAINT
target keyBoardFocus the object that the object that
handles the keydown | handles the keydown
events events
showModal the window shown | the window used as a | the window used as
as modal dialog an application modal
SYSTEM_MODAL dialog
in windowitem:
position X,y the topleft corner of | X,y
the objects bounding
box
size width,height the width and height | nWidth,nHeight
of the bounding box
bindLeft, etc. | geometry resize constraints resize constraints
constraintsin Form
show map show SW_SHOW
hide unmap hide SW_HIDE
in scrollbar:
scrollAmount | increment how much the how much the
scrollbar scrolls when | scrollbar scrolls when
the arrows are the arrows are
pressed pressed
pageScroll- pagel ncrement how much the how much the
Amount scrollbar scrolls when | scrollbar scrolls when
the page area are the page area are
clicked clicked
in button descendants:
label label String name Text of Control
textStyle fontList font,face,size of the | font,face,size of the
name TEXT Control
in toggleButton descendants:
state set state check state
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Index

The entries in the index are the identifiers defined in the public interface of the
libraries: The minor level entries refer to identifiers defined local to the identifier of
the major level entry. For those index entries referring to patterns with super- or
subpatterns within the library, these patterns are specified in special sections of the
minor level index for that identifier.

theCursorChangedAction, 110
thumbMovedAction, 115

A valueChangedAction, 115
visibleChangedAction, 110
a, 91, 93 action, 6, 106, 112, 117, 128
aboutToClose, 24 activate, 16
super pattern: super pattern:
event, 24 basicEvent, 16
aboutToCloseAction, 109 activateAction, 109
superpattern: super pattern:
action, 109 basicEventAction, 109
abstractScroller, 68 add, 33, 89
subpatterns: dertUser, 44
scroller, 68 super pattern:
textEditor, 68 messageDialog, 44
superpattern: adertUser, 41
canvas, 68 al, 65
AbstractScroller, 58 alocate, 93
action, 17, 37 adlow, 58
subpatterns: atKey, 14
aboutToCloseAction, 109 super pattern:
basicEventAction, 109 booleanValue, 14
beforeChangeAction, 119 andBlend, 38
borderStyleChangedAction, 110 angle, 93
borderVisibleChangedAction, 110 append, 18, 22, 83
buttonDownAction, 115 append, 6
buttonUpAction, 115 appendAction, 17
childFrameChangedAction, 111 appendAction, 6
currentitemChangedAction, 116 appendMenubar, 19
disableTargetAction, 110 appendMenubar, 6
enabledChangedAction, 110 applicationMenubar, 13
enableTargetAction, 110 applicationMenubar, 5, 6
fatherFrameChangedAction, 110 arrow, 39
frameChangedAction, 110 ascent, 35
hiliteChangedAction, 110 superpattern:
iconChangedAction, 116 integerValue, 35
|abel ChangedAction, 115 Athena, 1
maxV alueChangedAction, 115 attach, 21
pageDownAction, 115 attach, 7
pageScrollAmountChangedAction, 115 availableSizes, 36
pageUpAction, 115
popUpMenuChangedAction, 116 -
scroll AmountChangedAction, 115 B
selectAction, 110
showL abel ChangedAction, 116 b, 91
stateChangedAction, 116 backgroundColor, 30, 75, 76, 99, 103
styleChangedAction, 110, 115 basicEvent, 14

textChangedAction, 119 super pattern:
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event, 14
basicEventAction, 109
subpatterns:
activateAction, 109
deactivateAction, 109
keyEventAction, 109
mouseEventAction, 109
refreshAction, 109
superpattern:
action, 109
beep, 38
beforeChange, 64
super pattern:
event, 64
beforeChangeAction, 119
super pattern:
action, 119
Bifrost, 70
bifrostprivate, 39
bindBottom, 29
bindBottom, 8
bindLeft, 29
bindLeft, 8, 129
bindRight, 29
bindRight, 8
bindTop, 29
bindTop, 8
black, 38
blue, 36
bold, 38
border, 30
borderStyleChanged, 28
superpattern:
event, 28
borderStyleChangedAction, 110
super pattern:
action, 110
borderStyles, 39
borderVisibleChanged, 27
super pattern:
event, 27

borderVisibleChangedAction, 110

super pattern:
action, 110
bottom, 90
bottomRight, 90
bounds, 93
bringBack, 26
bringBack, 7
bringBehind, 26
bringBehind, 7
bringToFront, 26
bringToFront, 7
busyCursor, 37
button, 53
subpatterns:
iconButton, 54
optionButton, 55
pushButton, 53
staticText, 54
toggleButton, 55
superpattern:
control, 53
Button, 46, 127

button text, 47
buttonDown, 51
superpattern:
event, 51
buttonDownAction, 115
super pattern:
action, 115
buttonState, 14, 37
superpattern:
integerValue, 14, 37
buttonUp, 51
super pattern:
event, 51
buttonUpAction, 115
superpattern:
action, 115

C

c, 91
canvas, 32
subpatterns:
abstractScroller, 68
super pattern:
windowitem, 32
canvas, 7, 8, 58, 127
ch, 39
ch, 15
checkBox, 56
super pattern:
toggleButton, 56
checkBox, 45, 47, 128
checked, 20
checked, 7
childFrameChanged, 33
super pattern:
event, 33
childFrameChangedAction, 111
superpattern:
action, 111
circleAngle, 93
clear, 18, 22, 33, 64, 84
clear, 6
clearContents, 37
clearMenuitem, 23
clipboard, 37

close, 17, 19, 23, 32, 33, 34, 51, 53, 54, 55, 56, 57,

63, 68, 69, 85, 86
close, 5, 128
closeMenuitem, 23
color, 36
Concurrency and Lidskjalv, 122
containsPoint, 91, 95
super pattern:
booleanVaue, 91
containsRectangle, 95
superpattern:
booleanValue, 95
contents, 26, 56, 63, 65, 66, 68
contents, 46, 58
contentsType, 68
contentsType, 58
control, 51
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subpatterns:
button, 53
editText, 56
scrollbar, 51
super pattern:
windowitem, 51
control, 3, 46
control, 127
controlactions, 112
controlKey, 14
super pattern:
booleanValue, 14
controls, 45
controlsactions, 3
copy, 38, 64
copyMenuitem, 23
cos_a, 93
cross, 39
curPt, 31
currentltem, 55
currentltem, 47
currentitemChanged, 55
super pattern:
event, 55

currentitemChangedAction, 116

super pattern:
action, 116
cursor, 34
cursors, 38
cursorType, 31
cursorType, 8
cut, 64
cutMenuitem, 23
cx, 93
cy, 93

D

d, 91
deactivate, 16
super pattern:
basicEvent, 16
deactivateAction, 109
superpattern:
basicEventAction, 109
debuggraphic, 39
defaultButton, 57
DefaultButton, 47
defaultStyle, 66
delay, 16
delete, 18, 22, 68, 83
delete, 6
deleteAction, 17
deleteAction, 6
deleteFirst, 84
deletel ast, 84
deleteMenubar, 19
deleteMenubar, 6
Demo Programs, 124
descent, 35
super pattern:
integerValue, 35
deselect, 85

detach, 21
detach, 7
diaog, 39, 43
subpatterns:
fileDialog, 44
messageDialog, 43
super pattern:
integerValue, 39
difference, 94
disable, 23, 30
disable, 6, 8
disableEventType, 18
disableEventType, 5, 6
disableTarget, 27
superpattern:
event, 27
disableTargetAction, 110
super pattern:
action, 110
displaywarnings, 39
dispose, 35, 93
dkGray, 38
doSetup, 39
doTrace, 39
doubleClick, 15
superpattern:
booleanValue, 15
doubleDashedLine, 39
doubleLine, 39
drag, 31
draw, 100, 104
drawLine, 100, 104
drawLine, 96
drawOval, 101, 105
drawPolygon, 101, 105
drawRaster, 101, 105
drawRect, 101, 105
drawRoundRect, 101, 105
drawSlice, 101, 105
drawSpot, 100, 104
drawSpot, 96
drawText, 100, 104
drawTo, 100, 104
drawTo, 96
dynamicMenuitem, 21
superpattern:
menuitem, 21
dynamicMenultem, 6, 7

E

editMenu, 23
editMenu, 6
editText, 56
super pattern:
control, 56
editText, 45, 46, 58, 128
empty, 33, 93
superpattern:
booleanValue, 33
enable, 23, 29
enable, 6, 8
enabled, 23, 29
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super pattern:
booleanValue, 23
enabledChanged, 27
super pattern:
event, 27
enabledChangedAction, 110
super pattern:
action, 110
enableEventType, 17
enableEventType, 5, 6
enableTarget, 27
super pattern:
event, 27
enableTargetAction, 110
superpattern:
action, 110
end, 66, 76
super pattern:
integerValue, 66
end, 70
endAngle, 77
endAngle, 70
erase, 38
etchedin, 39
etchedOut, 39
event, 14
event, 128
Event handling, 5
eventhandler, 14, 19, 20, 21, 24, 27, 32, 51, 53, 54,
55, 56, 63, 69, 76, 77, 78, 85
eventhandler, 5

diaog, 44

fileMenu, 23
fileMenu, 6

fileName, 13
fileSelectionDialog, 44

super pattern;
fileDialog, 44

fileSelectionDialog, 41
fill, 76

Fill, 70

fillOval, 101, 105
fillPolygon, 101, 105
fillRect, 101, 105
fillRoundRect, 101, 105
fillSlice, 101, 105

first, 84

super pattern:
integerValue, 84

fitToContents, 29

floating, 7

foregroundColor, 75, 76, 99, 103
frame, 25, 28

frame, 7, 8

frameChanged, 27

super pattern:
event, 27

frameChangedAction, 110

superpattern:
action, 110

=

face, 35
father, 28
father, 8
fatherFrameChanged, 27
superpattern:
event, 27
fatherFrameChangedAction, 110
super pattern:
action, 110
fields, 3, 58
fieldsactions, 3, 117
fieldssactions, 4
figureltem, 75
subpatterns:
line, 76
shape, 76
superpattern:
windowitem, 75
figureltem, 70
figureitems, 3, 70
fileCreationDialog, 44
superpattern:
fileDialog, 44
fileCreationDialog, 41
fileDialog, 44
subpatterns:
fileCreationDialog, 44
fileSelectionDialog, 44
superpattern:

G

get, 66

getChar, 65

getlnverse, 92
getltemRectangle, 84
getMenuitemByNumber, 22
getText, 86

getText, 79

global, 34

globa Position, 15, 37
globaToLocal, 34
graphics, 99, 103

graphics, 3, 96

graphmath, 3, 87

gray, 38

green, 36

GUlenv, 13

guienv, 3,5

guienvactions, 3, 106
guienval, 3, 4, 120
guienvsystemenv, 3, 4, 122

H

h, 89
has, 85

superpattern:
booleanValue, 85

hasText, 37

super pattern:
booleanValue, 37
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height, 35
superpattern:
integerValue, 35
hide, 25, 29
hide, 7, 8, 129
hilite, 29
hiliteChanged, 28
superpattern:
event, 28
hiliteChangedAction, 110
super pattern:
action, 110
hr, 93

iBeam, 39
icon, 54
iconButton, 54
superpattern:
button, 54
iconButton, 46, 127
iconChanged, 54
super pattern:
event, 54
iconChangedAction, 116
superpattern:
action, 116
ID, 92
IDmatrix, 92
Implementation Design, 127
init, 35
insert, 67, 83
inset, 90, 94
insideRectangle, 25, 30
interfaceObject, 14
interfaceObject, 5, 106, 112, 117, 127
interfaceObjectException, 18
superpattern:
exception, 18
intersection, 90, 94
super pattern:
booleanVaue, 90
inverse, 91
inverseTransformPoint, 92
inverseTransformRectangle, 92
invertCopy, 38
isEmpty, 91, 95
super pattern:
booleanValue, 91
isEqual, 89, 91, 95
superpattern:
booleanValue, 89
isOneStyle, 66
italic, 38
itemHeight, 84
itx, 92
ity, 92

key, 7
keyDown, 16
superpattern:
keyEvent, 16
keyDownAction, 109
super pattern:
keyEventAction, 109
keyEvent, 15
superpattern:
basicEvent, 15
keyEventAction, 109
subpatterns:
keyDownAction, 109
superpattern:
basicEventAction, 109

L

label, 53
label, 46
label, 129
label Changed, 53
superpattern:
event, 53
label ChangedAction, 115
superpattern:
action, 115
last, 85
superpattern:
integerValue, 85
leading, 36
superpattern:
integerValue, 36
left, 90
length, 53, 65
super pattern:
integerValue, 53
length, 46
Lidskjalv, 1, 127
Lidskjalv application, 8
Lidskjalv framework, 120
lightweight drawing, 96
line, 76
superpattern:
figureltem, 76
Line, 70
lineHeight, 36
super pattern:
integerValue, 36
local, 34
local Position, 15
local ToGlobal, 34
I1tGray, 38

K

key, 20

M

Macintosh, 127
margin, 67
matrix, 91
subpatterns:
moveMatrix, 92
rotateMatrix, 92
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scaleMatrix, 92
matrix, 87
maxChWidth, 36
superpattern:
integerValue, 36
maxSize, 26
maxValue, 52
maxValue, 46
maxV alueChanged, 52
superpattern:
event, 52
maxV aueChangedAction, 115
super pattern:
action, 115
menu, 19
superpattern:
interfaceObject, 19
menu, 5, 6, 127
menuAction, 21
menuAction, 7
menubar, 18
superpattern:
interfaceObject, 18
menuBar, 5, 6, 127
menubarType, 14, 24
menubarType, 6, 7
menubarVisible, 24
menubarVisible, 7
menuitem, 20
super pattern:
interfaceObject, 20
menultem, 6, 7, 127
messageDialog, 43
subpatterns:
dertUser, 44
noteUser, 43
super pattern:
diaog, 43
metaKey, 14
superpattern:
booleanValue, 14
Microsoft Windows, 1
minSize, 26
mode, 99, 103
Motif, 1
mouse, 37
mouseDovn, 5
mouseDown, 16
super pattern:
mouseEvent, 16
mouseDown, 128
mouseDownAction, 109
super pattern:
mouseEventAction, 109
mouseDownAction, 6
mouseEvent, 15
superpattern:
basicEvent, 15
mouseEventAction, 109
subpatterns:
mouseDownAction, 109
mouseUpAction, 109
superpattern:
basicEventAction, 109

mouseMove, 31
mousePress, 31
mouseRelease, 31
mouseUp, 16
super pattern:
mouseEvent, 16
mouseUp, 128
mouseUpAction, 109
superpattern:
mouseEventAction, 109
move, 28, 100, 104
move, 8
moveMatrix, 92
superpattern:
matrix, 92
moveTo, 100, 104
moveTo, 96
movie, 63
movieField, 63
superpattern:
windowltem, 63
MovieField, 58
mult, 91
multiple platforms, 127
multipleSelection, 84

N

name, 19, 20, 35
name, 6, 7
name, 129
newMenuitem, 23
noOfMenuitems, 22
superpattern:
integerValue, 22
normal, 39
super pattern:
integerValue, 39
notAndBlend, 38
noteUser, 43
super pattern:
messageDialog, 43
noteUser, 41
notOpenedError, 18
notOpenedException, 18
superpattern:

interfaceObjectException, 18

notOrBlend, 38
numberOfltems, 83
superpattern:
integerValue, 83

O

offset, 90, 93

okToQuit, 13
onAboutToClose, 24
onAboutToClose, 7
onActivate, 16, 24, 33, 52, 86
onActivate, 5, 7
onBeforeChange, 64
onBeforeChange, 58
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onBorderStyleChanged, 28
onBorderVisibleChanged, 28
onButtonDown, 51
onButtonUp, 52
once, 36
onChildFrameChanged, 33
onCurrentltemChanged, 55
onCurrentltemChanged, 47
onDeactivate, 17, 24, 33, 52, 86
onDeactivate, 5
onDisableTarget, 27, 57, 64
onEnabledChanged, 27
onEnableTarget, 27, 57, 64
onFatherFrameChanged, 27
onFatherFrameChanged, 8
onFrameChanged, 27, 33, 52, 53, 57, 64, 69, 76, 78,

86
onFrameChanged, 8
onHiliteChanged, 28, 54, 76, 77
onlconChanged, 54
onldle, 5
onKeyDown, 16, 57, 64
onKeyDown, 5
onLabelChanged, 53, 55
onL abel Changed, 46
onMaxV aueChanged, 52
onMouseDown, 16, 33, 52, 53, 54, 57, 64, 86
onMouseDown, 5
onMouseUp, 16, 33, 56, 64
onMouseUp, 5, 8
onOpenDocument, 13
onPageDown, 51
onPageScroll AmountChanged, 52
onPageUp, 51
onPageUp, 46
onPopUpMenuChanged, 55
onPopupM enuChanged, 47
onQuit, 13
onRefresh, 16, 28, 32, 33, 52, 53, 54, 55, 57, 64, 76,

77,78, 86
onRefresh, 5
onScrollAmountChanged, 52
onSelect, 20, 21, 22, 86
onSelect, 6, 7
onShowL abel Changed, 54
onShowL abel Changed, 47
onStartApplication, 13
onStateChanged, 56
onStateChanged, 47
onStatus, 20, 21

superpattern:

booleanValue, 20, 21

onStatus, 7
onStyleChanged, 32, 53, 55
onStyleChanged, 46
onTextChanged, 64
onTextChanged, 58
onTheCursorChanged, 28
onThumbMoved, 51
onThumbMoved, 46
onValueChanged, 52
onVisihilityChanged, 8
onVisibleChanged, 27, 33, 86
open, 17, 19, 21, 23, 31, 32, 33, 34, 51, 53, 54, 55,

56, 57, 63, 68, 69, 75, 76, 77, 78, 85, 86

open, 5, 128
openMenuitem, 23
optionButton, 55
superpattern:
button, 55
optionButton, 45, 47, 128
orBlend, 38
oval, 77
super pattern:
shape, 77
Ovdl, 70
ovalAngle, 92
overrideChildren, 99, 103

P

pageDown, 51
super pattern:
event, 51
pageDownAction, 115
super pattern:
action, 115
pageScroll Amount, 52
pageScroll Amount, 129
pageScroll AmountChanged, 52
super pattern:
event, 52
pageScroll AmountChangedAction, 115
super pattern:
action, 115
pageSetUpMenuitem, 23
pageUp, 51
super pattern:
event, 51
pageUpAction, 115
super pattern:
action, 115
palette, 39
super pattern:
integerValue, 39
paste, 64
pasteMenuitem, 23
patterns, 38
pen, 75, 99, 103
Pen, 70, 96
pixmap, 34
plain, 38
plus, 39
point, 89
point, 87
points, 78
points, 70
polygon, 78
super pattern:
shape, 78
Polygon, 70
popUp, 22
popUp, 6
popupMenu, 55
popUpMenu, 47
popUpMenuChanged, 55
super pattern:
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event, 55 right, 90
popUpMenuChangedAction, 116 rotateM atrix, 92
superpattern: superpattern:
action, 116 matrix, 92
position, 20, 25, 28 roundness, 77
super pattern: roundness, 70
IntegerValue, 20 roundRect, 77
position, 7, 8, 129 superpattern:
posToPt, 65 shape, 77
prepend, 83 RoundRect, 70
prependAction, 17
prependAction, 6
prevPt, 31 S
printMenuitem, 23
private, 18, 19, 21, 23, 32, 34, 35, 36, 37, 39, 51, saveAsMenuitem, 23
53, 54, 55, 56, 57, 63, 68, 69, 76, 77, 78, 86, 95, saveMenuitem, 23
101, 105 scaleMatrix, 92
pToAngle, 91 superpattern:
ptToPos, 65 matrix, 92
pushButton, 53 scaleToFit, 63
super pattern: scan, 19, 22, 33, 85
button, 53 scan, 6
pushButton, 45, 46, 127 scanSelection, 85
scanText, 65
scanTextWithStyle, 67
Q screenRectangle, 38
screenRgn, 38
quitMenuitem, 23 scroll, 68, 69
scrollAmount, 52
— scrollAmount, 46
R scrollAmount, 129
scroll AmountChanged, 52
radioButton, 56 super pattern:
super pattern: event, 52
toggleButton, 56 scroll AmountChangedAction, 115
radioButton, 46, 47, 128 super pattern:
raster, 3 action, 115
read, 34 scrollbar, 51
rect, 77 superpattern:
super pattern: control, 51
shape, 77 scrollbar, 45, 58, 128
Rect, 70 Scrollbars, 46
rectangle, 89 scroller, 68
rectangle, 87 super pattern:
red, 36 abstractScroller, 68
refresh, 16 Scroller, 58, 127
super pattern: scrollIntoView, 66, 84
basicEvent, 16 scrollList, 83
refresh, 5 subpatterns:
refresh, 129 textScrollList, 86
refreshAction, 109 super pattern:
super pattern: windowltem, 83
basicEventAction, 109 scrolllist, 3, 79, 128
refreshAction, 6 scrolllists, 79
region, 93 select, 20, 21, 85
region, 87 super pattern:
remove, 33 event, 20, 21, 85
replaceMenubar, 19 selectAction, 110
replaceMenubar, 6 superpattern:
resize, 31 action, 110
resizeable, 24 selection, 33, 65, 84
super pattern: separator, 22, 32
booleanValue, 24 super pattern:

revertMenuitem, 23 menuitem, 22
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windowitem, 22
separatorStyles, 39
set, 33, 66, 90
setFromPoints, 90
setFromRectangle, 93
setOneFace, 67
setOneFont, 67
setOneSize, 66
setOneStyle, 67
setText, 86
setText, 79
setupDone, 39
shadowlIn, 39
shadowOut, 39
shape, 76

subpatterns:

ovd, 77

polygon, 78

rect, 77

roundRect, 77

wedge, 77

superpattern:

figureltem, 76
Shape, 70
shiftkey, 14

superpattern:

booleanValue, 14
show, 25, 29
show, 7, 8, 129
showL abel, 54
showL abel, 47
showL abel Changed, 54

superpattern:

event, 54

showL abel ChangedAction, 116

super pattern:
action, 116

showModal, 25
showModal, 7
showModal, 129
simple, 39
singleDashedLine, 39
singleLine, 39
sin_a, 93

size, 25, 29, 35, 75, 90, 99, 103

size, 7,8, 129
standardEditMenu, 23
super pattern:
menu, 23
standardEditMenu, 6
standardFileMenu, 23
super pattern:
menu, 23
standardFileMenu, 6
standardMenubar, 23
superpattern:
menubar, 23
StandardMenubar, 5, 6
start, 37, 66, 76
super pattern:
integerValue, 37
start, 70
startAngle, 77
startAngle, 70

state, 56
state, 47, 129
stateChanged, 55
superpattern:
event, 55
stateChangedAction, 116
super pattern:
action, 116
staticText, 54
superpattern:
button, 54
staticText, 45, 46, 128
stddialogs, 3, 41
stipple, 75, 99, 103
stop, 37

style, 30, 32, 53, 56, 86, 100, 104

style, 46, 79
styleChanged, 32, 53
super pattern:
event, 32, 53

styleChangedAction, 110, 115

superpattern:
action, 110
styled text, 102
styledtext, 3, 102
subMenu, 20
subMenu, 7
subtract, 89
symDiff, 94
system, 38
systemTextStyle, 38

T

target, 26
target, 7, 129
terminate, 13
textChanged, 63
superpattern:
event, 63
textChangedAction, 119
super pattern:
action, 119
textContents, 37
textEditor, 68
superpattern:
abstractScroller, 68
TextEditor, 58, 127
textFaces, 38
textField, 63
superpattern:
windowltem, 63
TextField, 58, 128
textScrollList, 86
super pattern:
scrollList, 86
TextScrollList, 79, 128
textStyle, 35
textStyle, 129
theAction, 21
theButton, 57
theCursor, 30
theCursor, 8
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theCursorChanged, 28
superpattern:
event, 28

theCursorChangedAction, 110

superpattern:
action, 110
theEditMenu, 23
theEditMenu, 6
theEventhandler, 14
theFileMenu, 23
theFileMenu, 6
theMenubar, 13, 24
theMenubar, 7
theMenuitem, 21
theName, 19
theta, 92
thumbMoved, 51
super pattern:
event, 51
thumbMovedAction, 115
superpattern:
action, 115
tile, 76
timer, 36
title, 24
title, 7
toggleButton, 55
subpatterns:
checkBox, 56
radioButton, 56
super pattern:
button, 55
ToggleButton, 47, 128
top, 90
topLeft, 89
trace, 39
trackMouse, 31
transferModes, 38
transformPoint, 92
transformRectangle, 92
tx, 91
ty, 91
type, 24

vertical, 32, 52
vertical, 46
visible, 25, 29, 30
visibleChanged, 27
super pattern:
event, 27
visibleChangedAction, 110
superpattern:
action, 110
vr, 93

U

undoM enuitem, 23
union, 91, 94
update, 26, 31

\%

v, 89
value, 52
value, 46
valueChanged, 52
superpattern:
event, 52
valueChangedAction, 115
super pattern:
action, 115
vector graphics, 70

w

wait, 38
watch, 39
wedge, 77
super pattern:
shape, 77
Wedge, 70
when, 15
superpattern:
integerValue, 15
white, 38
width, 35
super pattern:
integerValue, 35
widthOfChar, 36
superpattern:
integerValue, 36
widthOf Text, 36
super pattern:
integerValue, 36
Win32 API, 127
window, 23
super pattern:
interfaceObject, 23
window, 5, 7, 127
windowitem, 27
subpatterns:
control, 51
figureltem, 75
movieField, 63
scrollList, 83
textField, 63
superpattern:
interfaceObject, 27

windowltem, 7, 8, 45, 58, 70, 79, 127

Windows, 127
Windows 95, 1
Windows NT, 1
windowTypes, 39

X

X, 93
X Window System, 1
xorBlend, 38

XsystemEnvHandleCallback, 39
XsystemEnvHandleCallbackP, 39

XsystemEnvPresent, 39
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y, 93



