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Introduction to System Classes

Overview

Built in to all versions of APLX (excluding console-only versions) is a rich set of System Classes,
which implement windows, dialogs, graphics, movies, and other user-interface components which you
can use from your APL applications. They also include more advanced components, such as a chart-
drawing class for business and scientific graphs, an image-manipulation class, and some non-visual
classes for networking, e-mail and web access. As far as possible, these classes work cross-platform,
so that, with a few exceptions, the same APL user-interface code will run under APLX for Windows,
MacQOS or Linux.

The syntax for using these System Classes is similar to the syntax for user-defined classes (which you
write yourself in APL), or external classes (for example, classes written in C# or Java). There is also
an alternative syntax (based on the T Y Bystem function) which is retained for compatibility with other
APL interpreters and with earlier versions of APLX, and which is sometimes useful in itself.

The workspaces 10 HELPSYSCLASSand 10 SAMPLESSYSCLASS ontain examples of using System
Classes. If you take a look at these examples, you will see that the basic steps which you typically
need to carry out are as follows:

1. Create a top-level object (for example, a Dialog, Form, Window, or Document), using TP G Y

2. Create controls such as edit boxes, buttons, or rectangles on the top-level object, using the Newor
Create method which is implemented for all System Classes.

3. Provide APL functions known as callbacks which get run when certain events occur (such as when
a Button is pressed).

4. Call the T Y system function which waits for events, and where appropriate executes your callback
functions.

Each object you create is an instance of a pre-defined class of objects which are built into APLX (or
accessible as an external OCX class). You tailor the appearance and behavior of an object by setting
properties for it, and you find out about an object's current state by reading its properties. Properties
include things like the size and position of an object, its title, its color and font, the current text
displayed in it, and so on. In most cases, when you set a property, the object immediately reacts
accordingly (for example, if you change its size property, it is immediately re-sized). Some properties
(such as the data property, an arbitrary APL array associated with the object) are valid for all objects.
Many properties (such as size ) are valid for several classes of object, and a few (such as the text
property) for certain specific classes only. Most properties can be both set and read by your program,
but some are read-only.

You can also call built-in functions associated with objects from APL (these are known as methods).
These carry out operations such as hiding or closing the object.
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Creating instances of System Classesusing T P GY

The first stage in using System Classes is to create a top-level object (i.e. an instance of a class such as
Window, GetMail or Image ) using T P G Yhe right argument is the name of the class, and the left
argument should be ) T Yo indicate that this is a System Class (rather than a user-defined or external
class).

For example, you might create a window with the standard Dialog border and appearance:

fnig)T)"TPGY")Fkcngqgi)

This has created a new object, and returned a reference to that object which has been placed in the
variable dig .

You can then set and read properties, or call methods, of this new object using dot notation, where you
refer to the property or method using a compound name in the form ObjectRef.PropertyName or
ObjectRef.MethodName . For example, to set the caption  property of the window (which sets the title
of the window):

dig.capton ¢g) O{ " hktuv"ykpfqy)

Reading the value of a property is similar:

dlg.caption
My first window

To call a method which takes no arguments, you simply refer to the object and method:

dlg.Show

To call a method which takes arguments:

dlg.Clien  ttoscreen 8 12
158 180

Not all System Classes can be created as top-level objects. For example, a Button can be created only
as the child of a window or similar container, as described below. The classes which can be top-level
objects are either windows, pre-defined dialogs, or invisible classes. The full list is:

APL ChooseColor ChooseDir ChooseFont Dialog Document Form GetMail HTTPClient Image
ImageList Menu MsgBox OpenFile Printer SaveFile SendMail Socket System Timer
Window OLE (COM) Server

Creating Child controls

Once you have a top-level object (such a window or form), you can typically create child controls
(such as buttons, list boxes, and so on) on it. Because these controls cannot exist independently of the
parent object, you cannot use T P Gt@ create them. Instead, you use the Newor Create methods. These
take a right argument which is the name of the System Class which you want to create. The name of
the control is specified using dot notation.
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for example, to create an object called Lst1 , of class List , on the window which we have just defined,
you would enter:

dlg.Lstl.New 'List'

When you create a control in this way, the system chooses defaults for properties such as size and
position. You can change these using dot notation in the normal way. For example, to set the size
property of the list you just created to be 5 standard rows high and 30 columns wide (the object will
immediately be re-sized):

fni ONuv3Ouk| gg7"52

Put a set of choices (contained in the variable NAMES) into the list box by setting its list  property:

fni ONuv3OnkuvgPCOGU

Read back the selection which the user has made by reading the value property of the list box:

dlg.Lstl.value
2

Rules for Object Names

As can be seen in the above examples, the dot-notation syntax is hierarchical in that the first part (up
to the first dot) represents the reference to the top-level object, created using T P G Yhe next part
represents the child object name (created using the Newor Create method of the System Class sub-
system), if there is one. Potentially there may be further levels of hierarchy separated by further dots -
for example, a menu item may be a child of a sub-menu which is a child of a menu-bar item. The
maximum length of each part of an object's name is 32 characters. Apart from the special significance
of dots, names follow the normal APL symbol-naming rules. Object names are case-sensitive.

Finally, the last part of the dot-notation sequence is the property or method name. The valid property,
method, and class names are pre-assigned and are documented separately. APLX ignores case when
searching for these pre-assigned names, but it is recommended that you enter them as shown for future
compatibility with other systems.

Responding to events

The processing of events which occur in your program (such as a button being pressed) is handled by
the system function T Y @& conjunction with callback properties which you set. These callback
properties tell the system 'If this event occurs for this object, then you should execute the following
APL expression'. For example, if you want to run a function called HITME when a button is pressed,
you would set the oncClick handler for that button as follows:

O{YkpOO{DwvvgpOgpEnkemg) JKVOG)

The actual execution of the HITME function takes place during an event loop, invoked by the function
T Y GDhis is described in detail separately.
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Drawing pictures, shapes and text

As well as placing controls and text or graphic objects on your windows, you can also use the Draw
method to display text, geometric shapes such as polygons and ellipses, and pictures or bitmaps.

Implementing Drag-and-Drop

If you want to use drag-and-drop for specific functionality in your application, you can do this very
simply. In outline, all you need to do is the following. First define the sourceformats  property for the
control which can be dragged. Then define the targetformats property for the control or controls on
to which it can be dragged. If the two formats match, the user will now be able to drag the source
control on to the target control. Your program will be notified when a drag-drop occurs using the
onDragDrop callback for the target, and the onDragend callback for the source control.

Note: Under Windows, APLX Edit and RichEdit controls have built-in drag-and-drop capability for
text editing, and you do not need to do anything for users of your application to take advantage of this.

Deleting objects

In order to free up memory used by an object, you must make sure it is deleted when you are finished
with it. As with user-defined APL classes, a top-level object will be deleted when the last reference to
it is deleted from the workspace. Thus, if the variable dig in the above example was erased (either
explicitly, or because the name was localized in a function header, and the function completed), then
the window would be closed (if it were still open), and it would be deleted. All child objects on the
window are automatically deleted when the parent is deleted.

You can also delete an object explicitly using the Delete method (note that this is not the same as
closing the object). This closes the object (and any children it has), and frees up any memory which it
was using. However, this does not erase any references to the object in your workspace, if it is a top-
level object:

dlg.Delete
dig
[ T:UNKNOWN OBJECT]

As a convenience, windows which have no onClose callback defined are automatically deleted if the
user closes the window.

Alternative syntax using T Y K

As an alternative to using T P Gand dot-notation, you can interface to System Classes by means of the
system function T Y KThis syntax usually less readable than dot-notation, but is retained for
compatibility with earlier versions of APLX and with some other APL interpreters. In a few cases, it is
preferable to dot-notation.

When you use T Y to create objects, there is no object reference held in the workspace. Instead, you
provide a name for the object, which is held in the System Class sub-system, and you use a character
vector to identify the object.
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The left argument of T Y ks the name of the object, and the right argument names the property or
method you wish to access, and if appropriate also provides the value you wish to assign to the
property or pass to the method. When you create an object, you can optionally set properties at
creation time, otherwise the system chooses defaults. You can use the Newor Create methods to
create a new object. The following examples show how this works:

Create a top-level object called Example, in this case a window with the standard Dialog border and
appearance:

) Gzcorng) "TYK")Pgy)")Fkcngi)

Create an object called Lst1, of class List Box, on the window Example (the system chooses defaults
for things like size and position):

) GzcorngONuv3)"TYK")Pgy) ") Nkuv)

Set the size property of the list you just created to be 5 standard rows high and 30 columns wide (the
object will immediately be re-sized):

)y GzcorngONuv3)"TYK")uk|g)"7"52

Create an object called Lst1, as above, but this time set the size property at the time you create it:

'"GzcorngONuv3)"TYK")Pgy)")Nkuv)"*)uk|] g)"7"52+

Put a set of choices (contained in the variable NAMES) into the list box by setting its list  property:

) GzcorngONuv3)"TYK")nkuv)"PCOGU

Read back the selection which the user has made by reading the value property of the list box:

) GzcorngONuv3)"TYK")xcnwg)
2

The exact syntax of T Y Kor the three possible cases is as follows:
Setting a property:

Qdl gevPcog"TYK"Rtgrgtv{Pcog" Xcnwg

ObjectName and PropertyName are character vectors, and Value can be any APL array valid for the
particular property in question. The right argument to T Y s thus a two-element nested vector.
However, as a convenience T Y &ccepts any length of nested array vector and treats the first element as
the property name and the rest of the argument as the property value, so that the following two
statements are both valid and do exactly the same thing:

4" 4-lerBehtveetor” " " " " " 6" Vy q

) Y ")yjgtg)"*3
yjgtg)"34" 42" 8&lémedtvector” " """ 6" Hk x g

kp30Dwv) " TYK
) Ykp30Dwv)"TYK")

QQ

(You can also use the New, Create and Set methods to set multiple properties in one line.)
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Reading a property:

Xcnwg" g" Qdl gevPcog"TYK"Rtqrgtv{Pcog

ObjectName and PropertyName are character vectors as before, and the current value for the property
is returned as the explicit result of T Y KFor example:

) Ykp30Dwv)"TYK")yjgtg)
122038

) Ykp30Dwv)"TYK")ecrvkqgp)
Cancel

Invoking a method:

} Tguwnv" g "Qdl gevPcog"TYK"OgvjgfPcog"}Ctiwogpyv
ObjectName and MethodName are character vectors, and Argument is an optional argument to the
method. It can be any APL array valid for the particular method in question. Again, T Y Eccepts any
length of nested array vector and treats the first element as the method name and the rest as the
argument to the method. In addition some methods return a result.

) Ykp30Ogxkg)' '[YK )Tgykpf) "6" Ogvjqf"yk
) YkDSODWV) T K ) ng) ) DWVqu) " n " n n n n n " " " 6" Ct i Wogpvll
)Ykp3OTkej f v) '[YK ) Nk pgngpientjsp"6"""""" 6" Ctiwo

3 9 n n n n n n n " n n n n n n n n " " " n n n n n n " n " " n n n 6 n Og VJ qf n

Mixing dot-notation and T Y K

If you create a top-level object using T Y Kyou cannot access it using dot notation because there is no
reference to the object held in the workspace. However, if you create a top-level objectusing TP G Y
then you can access it (and its children, if any) using T Y.RWhen an object is created using TP G Y
APLX automatically assigns a name in the form SYSOBJ NNNto the object, and you can use this name
in the left argument to T Y .KThe easiest way of doing this is to reference the self property, which
gives the fully-qualified name:

fnig)T)"TPGY")Fkcnaqgi)
dig.self
SYSOBJ 1
dlg.Lstl.New 'List'
dlg.Lstl.self
SYSOBJ 1.Lstl
dig.Lstl Ougnh" TYK") Nkuv)"TY

This is particularly useful for a few cases where T Y Krovides an easier syntax than dot-notation.
These include accessing array properties in OCX/ActiveX controls, and dynamically determining the
source of an eventusing T Y UGNH

Converting T Y Kyntax to dot-notation

If you have written code using T Y Byntax in previous versions of APLX, it will continue to work.
However, if you wish, you can convert the syntax to use T P Gand dot-notation. The workspace 10
CONVERTQWhelps to automate this.
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Special considerations for Client-Server versions of APLX

In Client-Server implementations of APLX, the front-end which implements the user-interface (the
"Client™) runs on one machine, and the APLX interpreter itself (the "Server™) can run on a different
machine. The two parts of the application communicate via a TCP/IP network. Typically, the Client
will be the APLX front-end built as a 32-bit Windows application running on a desktop PC, and the
Server will be a 64-bit APLX64 interpreter running on a 64-bit Linux or Windows server.
Alternatively, the Client and the Server may run on the same physical machine (this is the case if you
are running APLX64 on a 64-bit desktop machine).

In this environment, it is important to bear in mind that the whole of the System Class sub-system
runs on the Client machine as a 32-bit application. This is nearly always transparent to your
application, so for example a workspace originally written for a 32-bit Windows desktop machine
should continue to work unchanged in a Client-Server configuration where the Client executes on a
32-bit Windows desktop and the APLX interpreter (Server) executes on a 64-bit server machine.
However, you should be aware that any file or path names used in your objects always relate to the
Client machine, never to the Server.

In such an environment, when you make a T Y kall, the parameters are passed over the network from
the Server to the T Y Bub-system on the Client machine. If the Server is a 64-bit APLX64 interpreter,
the data will be converted to 32-bit form before it is sent over the network. (This means that any data
you associate with an object using the data property or a 'delta’ variable will be held on the Client
machine, and must be representable as a 32-bit variable).

See also the description of the APL (Child Task) object for special considerations applying to multiple
tasks in a Client-Server environment.

23
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System Classes by category

Windows and Menus

To create a top-level window on which other controls will be placed, you normally use the Window or
Form class. The Dialog class is similar, but is automatically preset with the default appearance and
behavior suitable for a dialog box. You can add menus to your windows using the Menu class.

The Document class is a convenience class which comprises a window with a built-in text-edit
capability.

Buttons, Combos, and List Boxes

Simple controls which you will use on many dialogs include the Button class for standard action
buttons, the Check and Radio buttons which allow users to select options, and the Combo box. The
List class implements standard List boxes, for selecting one or more items from a list.

The ToolButton class can be used as an alternative to Buttons, Check boxes and Radio buttons. It
allows you to specify an image to be displayed on the button, and is particularly suitable for
implementing a toolbar.

Displaying and inputting text

You can use the Label class to place static text on your windows. For editable text, use the Edit class;
this can handle both single-line and multi-line text input and editing.

For more sophisticated text display and editing, with full control over formatting, you can use the
powerful RichEdit class.

(See also the Draw method, which provides an alternative way of placing text on windows).

Selecting or displaying a numeric value or position

The Spinner class allows the user to select a numeric value using a pair of up-down or left-right
arrows. The Trackbar class displays a slider, which the user can move to select a value. The Scroll
class implements a scroll bar.

The Progress class implements a progress bar; it is typically used to show the progress of a long
operation.

Trees and Grids

Two of APLX's built-in classes provide more complex user-interface functionality, although they are
still easy to use. These are the Tree object class, for displaying and manipulating hierarchical tree-
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views of data, and the Grid class, which provides a spreadsheet-like interface for handling arrays of
data.

Shapes and Icons

These controls provide simple decorative elements for your dialogs. They include the Line, Rectangle,
RoundRect, Arc and Icon classes. (You can also use the Draw method for more sophisticated
geometric drawing.)

Pictures, Images and Movies

You can display pictures, such as JPEG and BMP files, using a Picture object. This can also be used to
display APL arrays of pixel values.

For more sophisticated image handling, APLX provides an interface to the ImageMagick package,
encapsulated as the Image class. This provides the capability for loading and saving graphics images
in a very wide range of formats, as well as providing facilities for scaling, transformation, color
adjustment, and image enhancement. It can also be used in conjunction with the Draw method for
creating or adding graphics elements to images.

Movies can be played using the Movie class.

The ImageList class is a special non-visual class which holds images displayed in menus and other
controls. It is not available under MacOS.

Charts

The Chart object class, together with the related Series class, makes it very easy to add business and
scientific graphs to your APLX applications. It can display Line, Area, Scatter, Stair, High-Low-
Open-Close, Candlestick, Bar, Stacked Bar, and Pie charts.

Geometry management and tabs

The Bevel and Frame classes allow you to group controls together visually. For complex dialogs, you
can use a Splitter control to allow the user to expand or contract regions of the dialog. You can also
use the Selector and Page classes to implement tabbed dialogs.

Pre-defined dialogs

APLX includes a number of pre-defined dialogs, which encapsulate all of the necessary functionality
for common tasks such as displaying message boxes (MsgBox), selecting files and directories
(OpenFile, SaveFile and ChooseDir), selecting colors (ChooseColor), and (under Windows and Linux
only), selecting fonts (ChooseFont). These are top-level objects, which should not be created as a child
of a window, but can be used directly.
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Non-visual classes

A few special classes do not represent visible controls or windows. These include the System class
(which is created automatically as the parent of all top-level objects, and which can be used to return
information about the system APLX is running on and for accessing the Clipboard), the Timer class
(which runs APL callbacks at specified intervals), and the Printer class (for printing text and graphics).

Networking classes

Another set of non-visual classes allows your APLX applications to exchange data over a local-area
network or the Internet. These include classes for sending and retrieving e-mails (SendMail and
GetMail), for retrieving web pages and other documents using the HTTP protocol (HTTPClient), and
the low-level Socket class.

OCX/ActiveX (COM) classes

Under Windows, as well as using the APLX built-in classes such as Button and MsgBox, you can also
use external OCX/ActiveX controls (also known as COM controls). You can also embed or link to
documents belonging to other applications in an OLEContainer control, or invoke a separate
application such as Microsoft Excel and exchange data with it. See the section on OCX/ActiveX
Controls and OLE Automation for more information.

Multi-tasking

Using the APL class, your applications can create and communicate with new APL child tasks. These
can either be background tasks, or have their own Session windows.
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Positioning controls in windows

Setting the initial position of a control

When you create a control on a window, you normally set its position using the where property. This
defines the initial position of the control relative to the top left of the window, in units set by the

scale property of the parent. This example creates a window with a multi-line text-edit box taking up
most of the window, and an OK button in the right-hand corner:

Ykp3g)T)"TPGY")Ykpfqy)"|l"Ykp30yjgtgg6"6"36"4:
Ykp30Gf Ong")Gf kv) "l "gY3k"p33"0G'f407y"JIg"thkp30Gf Ouv{ngg 3; €
Ykp30DwvOPgy" )Dwvvqp)"!"Ykp3ODvayJgtggSZ 38" ] "Ykp

Caution: For compatibility with other APL systems, the scale property defaults to 1, ‘character’ units,
which is not necessarily the most convenient scale to use. You can change this to 5 (pixels) for more
precise positioning, or to values expressed in physical units such as points or millimetres. The scale
property for a given object is inherited from its parent when you create it, so it is often best to set the
scale of the System object (which is the ultimate parent of all objects) at the beginning of your
program. See the description of the scale property for more details.

If you want to query or change the size of a control but not its position, you can use the size or
extent properties. These are the same, except that size is expressed in the object's own scale
whereas extent IS in the scale of its parent.

Handling re-sizing

If the window or dialog can be re-sized by the user, you need to consider what should happen to the
control positions and sizes as the window size changes. The default is for the controls to remain at
their initial positions, and to stay the same size. For some controls, that may be what you want. In
many cases, however, you will want controls such as text-edit fields to get larger or smaller as the
window changes size. You may also want controls such as buttons to move so that they remain
anchored to the right or bottom-right of the window. In our example above, we want the OK button to
remain at the bottom-right of the window, and we want the edit field to grow or shrink with the
window.

One way of achieving this is to write an onResize callback, i.e. an APL function which gets called
when the window is resized. Your APL function can then read the new window size, and move the
controls around as necessary.

However, a much easier way is to use the anchors property. This defines which edges of the window
the control is anchored to. It comprises a vector of four boolean values, which govern whether the
control is anchored to the top, left, bottom and right of the window respectively. The defaultis 110

0, meaning that the control is anchored to the top and left of the window. As the window is resized, the
position of the control remains fixed relative to the top left.
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If you set the anchors propertyto 0011 , the control will be anchored to the bottom and right of the
window. This means that, as the window is resized, the control will remain at a constant distance from
the bottom right corner of the window (its where property will change accordingly). This is exactly
what we want for our OK button in the above example:

Winl.But.anchors ¢g2" 2" 3" 3

If a control is anchored to both the left and the right, then as the window is re-sized, the left edge of
the control will remain at a fixed distance (as initially set by the where property) from the left edge of
the window, and the right edge of the control will remain at a fixed distance from the right edge of the
window. Thus the control will grow or shrink horizontally with the window. Similarly, if the control is
anchored to both the top and the bottom, it will grow or shrink vertically with the window. This is
what we want for our text-edit field in the above example:

Winl.Ed.anchors ¢g3" 3" 3" 3

Forcing a control to align with an edge of its parent

Another way of managing control positions and sizes is to use the align property. This is somewhat
like the anchors property, in that it governs the position of a control by reference to the edge of the
parent. However, unlike the anchors property, it overrides the where property, and forces the control
to be positioned hard against the edge. It also forces it to expand or contract to be the same height or
width as the parent. You can set it to one of five values:

0 No alignment (default)

1 The control is aligned along the top edge of its parent

2 The control is aligned along the left edge of its parent

3 The control is aligned along the bottom edge of its parent
4 The control is aligned along the right edge of its parent
~1 The control fills the whole client area of its parent

If, instead of the above example, you wanted the text edit control to fill the whole window, you could
write:

" TKPEGEYd W)Y | " Ykp30yjgtgg6" 6" 36" 4:

9) T)
fOPgy")Gfkv)"|"Ykp30GfOcnkipgl3"|"Ykp30Gfouv

Ykps3
Ykp30G
Using Splitter controls

A special case arises with the Splitter control. This is a vertical or horizontal line control, which allows
the user to change the relative sizes of the controls on a window. For example, you might have a list
box and a text edit, and use a Splitter to allow the user to move the boundary between them.

To do this, you first set up the leftmost (or topmost) control or controls, using the align property to
align to the left (or top). You then create the Splitter, defining its position with the where property.
Then you create the rightmost (or bottom) control, setting its align property to fill the remaining
client area of the parent:

Ykpfay)
kvvagt

FGOQQY) T) "TPGY"
g) U "Gzcorng)"|] "FGOQOuecngg?

)
FGOQOvkvnge¢ rn
DEMO.Listl.New 'List'

f
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FGOQONkuv3Ocnkipgda"| " FGOQONKkuv3Ouk| gg72"42"] FGOQON
FGOQOO{UrnkvvgtOPgy")Urnkvvgt)"|] "FGOQO0OO{UrnkvvgtoOoyj
DEMO.Editl. Pgy " ) Gf kv) " | " FGOQOGf kv30uv{ngg58"| " FGOQOGTf kv 3

Setting constraints on the maximum and minimum window size

Often, you may want to put limits on the maximum or minimum height and width of a window, so that
the user cannot make it so small that it becomes unusable, or so large that it wastes screen space. The
maxsize and minsize properties allow you to specify the maximum and minimum sizes respectively.

Automatic adjustment of control sizes for MacOS Aqua

The new look-and-feel (known as 'Aqua’) which Apple introduced in MacOS X can sometimes require
controls to be slightly larger than they were in the ‘classic' MacOS environment. For example, Buttons
have a more rounded look, which for some dialogs can mean that text which used to fit in the button is
now partially obscured. If you have code designed for the 'classic' MacOS which you now want to run
under MacOS X, the sizes therefore may need adjustment. Obviously, you can go through your code
and adjust the sizes of the controls on each dialog, but this can be very time-consuming. APLX
provides a quick method of reducing the conversion effort. If you set the aquaadjust  property for the
System object, all subsequent Buttons, Radio buttons and Checkboxes which are created will be
adjusted in size slightly (although some additional manual adjustment may still be needed). This
property is inherited by window objects, as well as the individual controls, so you can set it on or off
individually for particular dialogs or controls. The property is ignored under Windows and Linux.
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Events and Callbacks

Concepts

Windowing systems such as MacOS and Windows are event-driven, which means that your program
has to be able to respond to events such as a key stroke or new data being available. An event
(sometimes called a message) can arise from a number of sources. It can be directly triggered by a user
action - for example, Mouse Down or Key Down. It might be indirectly triggered by a user action -
for example, if the uses presses the mouse button over a button in a dialog, a Mouse Down event
occurs, and this in turn causes a Clicked event for the button. Events can also be triggered by the
system software - for example, to indicate that a window needs to be redrawn - or by another program
Or even your own program.

Much event handling is automatic, and you do not normally need to deal with it. For example,
redrawing of windows is usually handled automatically by APL. For events which you do need to
know about, such as a Click event in a button, you define an APL callback, which is an APL
expression (usually a function) which will be run if the event occurs. You assign a character vector
containing the expression or function name to the appropriate callback property of the object. This is a
special property (whose name begins with ‘on..") which creates the association between the event and
your callback function or expression.

For example, this code creates a dialog with an OK button, and associates the APL function
ENDDIALOGwith the Click event for the button:

DEM@ ) T) "TPGY" ) Fkcngqgi)
FGOQOvkvngg) Dwvvgp" Gzcorng)
DEMO.OK.New 'Button'
FGOQOQMOgpEnkemg) GPFFKCNQI )

The APL callback function is actually run during execution of the system function T Y @wait for
event).

How APLX handles events

When an event occurs, APLX looks to see if the event refers to a user-defined window, or to one of
APL's own windows (such as a session or edit window). In the latter case, the event is handled
internally and you do not normally need to be aware of it. If the window was user-defined, however,
then your APL application might need to be informed of the event. For every event, there is a default
system action (which may be to do nothing), and there might in addition be an APL callback function
which you have defined for that event. Often, the default system action is to create another, higher-
level event. At the lowest level, events take place in windows, but where appropriate are passed to a
control (such as an Edit text or Check box) to produce a higher-level event.
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When events are handled

APLX calls the operating system for the latest event at two main points in the code. These are:
(a) When APL is requesting input

(b) During execution, the APL interpreter many times a second to see if any events need to be
handled.

The system handler for an event is invoked immediately the event is retrieved from the operating
system. This means that events continue to be processed even if your application is busy (doing a long
calculation, for example), which helps APLX applications appear responsive to window updates and
user actions. In contrast, your APL callback functions are executed only when you call T Y G0

Where you have defined an APL callback for an event, the event is placed in a queue, and callbacks in
the queue are run in turn when your program next calls T Y G¥You can either call T Y & an 'event loop’
(with a long or infinite timeout value), in which case all processing takes place by T Y &oping
internally and executing your callback functions as events happen, or you can call T Y @ith a small or
zero timeout value, in which case it will return almost immediately and you can continue with other
APL processing. Where your program needs to carry out processing which will take a long time, it
should call T Y &om time to time (preferably at least two or three times a second), bearing in mind
that when it does so events may cause other callbacks to be invoked.

Note that, when APL is in desk-calculator mode (for example, if an untrapped APL error occurs in
your program), your APL callback functions will not be run. When you next call T Y Gthere may be
quite a few callbacks queued up. You can flush these from the event queue by passing a left argument
of LtoTYGO

Information about events

When your APL callback function runs, you can find out information about the event using the niladic
system function T G.XThis returns the system clock, keyboard state and mouse position at the time of
the event, a number which identifies the event type, and sometimes extra information associated with a
particular type of event.

31
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Modal Dialogs

Making your own modal dialogs

The default behaviour of all windows you create (even Dialog objects) is non-modal, which means
that the user can activate other windows and menus. Often, this behaviour is preferred, since it gives
the user more control over the application. Sometimes, however, you may wish a dialog to be modal,
which means that the user must close the dialog (typically by clicking in an OK or Cancel button)
before continuing with other tasks. In addition, you might want your program to wait until the dialog
has been closed before proceeding. These two features are logically separate, but often go together.
You make the dialog modal by invoking the wait method on it, and you cause your program to wait
for the dialog to be closed by calling T Y @ith a right argument which is the name of the window. The
following is a complete example of a function which puts up a modal dialog containing a label and
two buttons. The function then waits until the user has responded, and returns 1 if the user presses the
"Yes' button or O if he presses the 'No' button.
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In this function, line [9] causes the dialog to be modal, and line [11] causes the function to wait until
the Dialog object MyDlog has been closed (or hidden), executing any callbacks which are invoked as
a result of events that come in. The Dialog object can be closed under program control, by calling the
Close method. In this example, this happens when either of the Yes or No buttons is clicked, which
causes the onClick handler to be invoked, as set up in lines [7] and [8].  If the user presses the "Yes'
button, the APL function behaves very much as though line [11] was:

[11] n) T§g3" | "O{ Fngi OEnqug)

which has the effect both of setting the explicit result of the function and closing the dialog.

Pre-defined modal dialogs

As an alternative to creating your own modal dialogs, you can often use one of the pre-defined dialog
objects which are built-in to APLX. These include MsgBox, ChooseFont, ChooseDir, ChooseColor,
OpenFile and SaveFile. To use these, you create an instance of the object, set the properties you want,
and then call the Show method. This displays the dialog modally, and returns an integer indicating
which button was used to exit. Where appropriate, you can then read the properties to see what the
user selected. The above example can be written more simply as:
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Section 2. List of APLX System Classes

This section lists the System Classes implemented by APLX, in alphabetical order.
Subsequent sections list the properties, methods and events which APLX supports.
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APL (Child task) Object

Description

The APL object allows you to create APL child tasks under program control. They can either be
background tasks (with no session window), or alternatively they can be ordinary tasks with their own
session windows, although these might be hidden. Child tasks may be terminated in the same ways as
top-level tasks, but in addition they can be terminated under program control by the parent task. They
will also terminate automatically if their parent task terminates. Child tasks can themselves create
further child tasks.

Each task has its own separate memory allocation for the workspace, of a size which you can specify.
The tasks execute independently, but you can use signals to allow parent and child tasks to
communicate with one another. In addition, variables can be shared between tasks. The niladic system
function T wketurns the number of APLX tasks which are currently running.

If you are running a Client-Server implementation of APLX, you can set the host property of the APL
object to specify on which machine the new APL task should run.

See the separate section on APLX Multi-tasking for more details.

Example

hFGOQaCRN Ej knf Vcum

] 3_ "6"Ucorng'hwpevkqp fgoqpuvtcvkpi"wug"qh"vjg"CRN"qd
] 4 _ "EjknfVcumg) T)"TPGY") CRN)
]5_ "EjknfVcumOyuuk| gg322222
[4] ChildTask. Open
[5] ChildTask.Execute "There are now $.*OTWN+. $"CRNZ"vcumu"twppkpi $)
]8 """2"28TFN"7
]9 _"""6"EjknfVcum"yknn"dg"fgngvgf"yjgp"hwpevkqgp"gpfu
h
Properties

background children class data events extent host methods name opened port properties scale self size
status taskid text tie visible where wssize

Methods

Close Create Delete Execute Hide Interrupt New Open Send Set Show Signal Trigger

Callbacks

onClose onDestroy onError onExecute onOpen onReady onSend onSignal



APLX System Classes & User-Interface Programming 38

Arc

Description

The Arc class implements the circles, ellipses and arcs. They can be filled or just outlined.

These objects are normally used for display purposes only. The where or size property is used to
define the enclosing rectangle.

The angle property defines the start and end angle; if this is 0 0, a complete circle (or ellipse) is
drawn.

You can set the filled ~ property to indicate that you want the object filled with the foreground color.
You can set the foreground color using the color property. (The background color is ignored). The
pensize property changes the thickness of the lines.

Note: Remember that the default scale is in character units. See the scale property for details.
See also the braw method which allows you to draw geometric shapes on your windows and controls.

Example

hFGOQaCte—FGOQ
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5] DEMO.ARC.New 'Arc'
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Properties

align anchors angle aquaadjust autodraw children class color data dragsource droptarget enabled
events extent filled maxsize methods minsize name opened pen pointer properties scale self size
sourceformats targetformats tie units visible where
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Methods

Click Clienttoscreen Close Create Delete Hide New Open Paint Resize Screentoclient Send Set Show
Trigger

Callbacks

onClick onClose onDbIClick onDestroy onDragDrop onDragEnd onDragEnter onDragLeave
onDragOver onDragStart onHide onMouseDown onMouseMove onMouseUp onOpen onSend
onShow
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Bevel

Description

The Bevel class implements bevelled boxes and lines, typically used as separators and layout panels in
dialogs. Use the where property to define the rectangle containing the bevel, and style property to set
the type and appearance:

The entire client area appears lowered or raised

The client area is outlined by a lowered or raised frame.

The bevel displays a line at the top of the client area.

The bevel displays a line at the bottom of the client area.
The bevel displays a line at the left side of the client area.

The bevel displays a line at the right side of the client area.

The bevel is an empty space.

OO wWNE O

You can also optionally add 8 to this value, to make the bevel raised rather than lowered.

Note: A Bevel is a purely geometric object. It cannot be the parent of other controls.

Example

hFGOQaDgxgn=FGOQ
]3_"""6"Ucorng hwpevkqp"fgoqpuvtcvkpl"Wug gh"vjg" Dgxgn"
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h
Properties

align anchors aquaadjust autodraw caption children class color data dragsource droptarget enabled
events extent maxsize methods minsize name opened pointer properties scale self size sourceformats
style targetformats tie units visible where

Methods

Click Clienttoscreen Close Create Delete Hide New Open Paint Resize Screentoclient Send Set Show
Trigger
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Callbacks

onClick onClose onDbIClick onDestroy onDragDrop onDragEnd onDragEnter onDragLeave

onDragOver onDragStart onHide onMouseDown onMouseMove onMouseUp onOpen onSend
onShow
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Browser

Exact behavior depends on operating systesee below

Description

The APLX Browser control implements a web browser, as a control which you can place on windows
which you create. You can use it to display HTML Help files in your application, or to display pages
from web sites accessed over the internet (Note: Under Linux, this is only partially implemented, as
described below).

To use the Browser control, you create a window in the normal way, and place the Browser control on
it. (If you want the Browser to fill the whole window, use the align property with a value of 71). You
tell the control to fetch an HTML page (either from the local disk, or from the internet) by using the

Load method. The user can then click on hyperlinks to load further pages, as in a normal web browser.

Browser properties

Key properties of the Browser control include:

status : (Read-only) Returns a three-element boolean vector. The first is 1 if the control is busy
fetching a page, O if it is not busy. The second is 1 if the Back method can be called (i.e. there is a
previous page in the history list), else 0. The third is 1 if the Forward method can be called (i.e. there
IS a subsequent page in the history list).

text : (Read-only) Returns a character vector (with embedded carriage returns), containing the current
text as displayed in the control, with the HTML tags stripped out.

contents : (Read-only) Returns a character vector (with embedded carriage returns), containing the
raw HTML text of the page currently displayed in the control.

caption ortitle :(Read-only) Returns a character vector containing the title of the page currently
displayed in the control.

url : (Read-only) Returns a character vector containing the URL (Uniform Resource Location) of the
page currently displayed in the control. This is not necessarily the same as the page which has been
requested using the Load method or clicked-on by the user, because the request may have been
redirected to a different location.

offine  : If the offine  property is set to 1, the Browser object will access only local files and cached
copies of pages. The default is 0, meaning that the Browser will connect via the Internet to access web
pages where necessary. Note: This property is ignored under MacOS.

Browser methods
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Key methods of the Browser control include:

Load : The Load method takes a single parameter, which is the URL of the web page you want to
display. It can be an internet address (such as 'http://www.bbc.co.uk/news' ), or a local file
address (such as ‘file://C: \ Program Files \ MicroAPL \ APLX help \ HTML ch.htm' ). You can also
just specify a local file name without the ‘file://" prefix. It is important to note that the actual loading of
the page happens asynchronously, i.e. the Load method may return before the page has been retrieved
from the internet. You can use the status property to determine whether the page is still being loaded.

Back : This method takes no arguments. It causes the Browser to go back one page in the history of
previously-displayed web pages. It does nothing if there is no previous page. (You can test for this by
reading the status  property).

Forward : This method takes no arguments. It causes the Browser to go forward one page in the history
of previously-displayed web pages. It does nothing if there is no subsequent page. (You can test for
this by reading the status  property).

Copy: This method takes no arguments. It causes the Browser to copy any selected text to the
Clipboard.

Print : This method takes no arguments. It causes the Browser to print the currently-displayed page on
the currently-selected printer. Note: The Print method is not implemented under Linux.

Stop : This method takes no arguments. If a page is loading, this method will abort the fetch.

Refresh : This method takes no arguments. It causes the current page to be reloaded from the internet
or from disk, as appropriate.

Browser events

The Browser control can trigger the following callbacks:
onReady : This event occurs when a page has been successfully loaded and displayed.

onError : This event occurs when an error occurs retrieving a page.

Platform-dependent notes

Under Windows, the APLX Browser control is a wrapper for the Internet Explorer ActiveX Control.
This means that, to use the Browser control, you must have Microsoft Internet Explorer installed. Note
that, as well as using the properties and methods documented for the APLX Browser control itself,
you can also directly access the Internet Explorer properties and methods (with names preceded by X'
or X' respectively). See Microsoft's documentation on Reusing the Web Browser Control for more
details on programming the browser directly.
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44

Under Linux, the APLX Browser control is built-in to APLX, but its functionality is very restricted. It
uses a limited HTML rendering engine which can handle simple HTML pages, but which does not
have any scripting, plug-in, form-filling or encryption capability. Unrecognised HTML elements are
ignored. In addition, the control implements only a small subset of the HTTP protocol. This means

that many web pages will not display or operate correctly. The Print  method is not supported.

However, the Browser control is still very useful for adding HTML help to an application, and for
certain accessing web pages which you know can be displayed reasonably well using only the simpler
HTML elements. (The same underlying control is used to display the APLX Help pages under Linux).

Under MacOS X, the APLX Browser control is a wrapper for Apple's Safari HTML display engine.
This is available under MacOS 10.2 and later only. Because of limitations in the Safari control, it may

not operate correctly if the window contains Edit fields and other input controls.

Under MacOS 9, the APLX Browser control is not available.

Example
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align anchors aquaadjust autodraw caption children class color contents data doublebuffered
dragsource droptarget enabled events extent handle maxsize methods minsize name offline opened
order pointer properties scale self size sourceformats status tabstop targetformats text tie units url

verbs visible where winptr

Methods

Back Click Clienttoscreen Close Copy Create Delete Draw Focus Forward Hide Load New Open

Paint Print Refresh Resize Screentoclient Send Set Show Stop Trigger

Callbacks

onClick onClose onDbIClick onDestroy onDragDrop onDragEnd onDragEnter onDraglLeave
onDragOver onDragStart onError onFocus onHide onKeyDown onKeyPress onKeyUp

onMouseDown onMouseMove onMouseUp onOpen onReady onSend onShow onUnFocus
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Button

Description

The Button class implements the command button objects, like the OK and Cancel buttons found in
many dialogs. You typically set the caption property which indicates the caption associated with the
control, and you might set the enabled property to 1 or 0 depending on whether a particular option is
valid (for example, an OK button might be disabled unless the user has entered some valid text in an
Edit field)

For Buttons, you will always want to define an onClick  callback, which is invoked when the button is
pressed, and which in many cases will close the dialog. For most dialogs, you should define one of
your buttons (typically the OK button or equivalent) to have a style  property of 1, which means that
it is the default button which ends the dialog. Buttons with a style of 1 are outlined in a heavy line,
and respond to the Enter or Return key as well as to mouse clicks. In addition, you may wish to have a
second button with a style  of 2, which means that it is a Cancel style button which responds to the
Escape or (under MacOS) Command-period key.

To provide help text when the user moves the mouse pointer over the control and pauses, you can use
the tooltip  property.

See also the ToolButton class, which provides a different kind of button on which you can place an
image as well as or instead of text.
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Properties

align anchors aquaadjust autodraw caption children class color data doublebuffered dragsource
droptarget enabled events extent font handle maxsize methods minsize name opened order pointer
properties scale self size sourceformats style tabstop targetformats tie tooltip units visible where
winptr

Methods

Click Clienttoscreen Close Create Delete Draw Focus Hide New Open Paint Resize Screentoclient
Send Set Show Trigger

Callbacks

onClick onClose onDbIClick onDestroy onDragDrop onDragEnd onDragEnter onDragLeave
onDragOver onDragStart onFocus onHide onKeyDown onKeyPress onKeyUp onMouseDown
onMouseMove onMouseUp onOpen onSend onShow onUnFocus
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Chart

Description

The Chart object is a control which can display a range of different business, statistical and scientific
graphs. The actual data which is displayed in the graph is held in one or more Series objects.

The types of chart which can be displayed include Line, Area, Scatter, Bar, Stacked Bar, Horizontal
Bar, Horizontal Stacked Bar, High-Low-Open-Close, and Candlestick graphs. You can also mix
different graph types on a single Chart.

For full details, see the separate section on the Chart and Series Objects

Example

hFGOQaEJctv:ncdgnu:Y
]3_" 6" Ucorng"dct"ejctv"*Ugg"ygt murceg"32"UCORNGUEJCTV
] 4 _ "Y§)T)"TPGY" ) Ykpfqgy)"|l "YOvkvngg) Dggt "Eqpuworvkgp)"
]5_ YOEj OPgy")Ejctv)"|"YOEjOcnkipgl3"|"YOEjOv{rgg)dct
] 6 _ YOEjOvkvngg)Vjktuv{"rgqrng)
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]35_""6
] 36 _"" 86" Y c khe tshrdotclose the window
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h
Properties

align anchors aquaadjust autodraw axiswidth barwidth bitmap border caption children class color
coloraxis colorgrid colorlegend colornote colortitle data doublebuffered dragsource droptarget enabled
events extent font fontaxis fontlegend fontnote fonttitle gridwidth handle linewidth margin maxsize
methods minsize monochrome name note opened order picture placelegend placenote placetitle
pointer properties scale self size sourceformats style subtitle svg tabstop targetformats tie type units
update visible where winptr workarea xaltintercept xaxislabel xintercept xlabels xlogscale xmajorticks
xminorticks xscale yaltaxislabel yaltlabels yaltlogscale yaltmajorticks yaltminorticks yaltscale
yaxislabel yintercept ylabels ylogscale ymajorticks yminorticks yscale

Methods

Chartalttopoint Charttopoint Click Clienttoscreen Close Copy Create Delete Draw Focus Hide New
Open Paint Pointtochart Pointtochartalt Print Resize Save Screentoclient Send Set Show Trigger
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Callbacks

onClick onClose onDbIClick onDestroy onDragDrop onDragEnd onDragEnter onDragLeave
onDragOver onDragStart onFocus onHide onKeyDown onKeyPress onKeyUp onMouseDown
onMouseMove onMouseUp onOpen onSend onShow onUnFocus
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Check

Description

The Check class implements the check boxes, for selecting several independent on/off options. You
typically set the caption  property which indicates the caption associated with the control, and you
might set the enabled property to 1 or 0 depending on whether a particular option is valid. The value
property (1 or 0) represents whether the check box is selected.

For Check boxes, it is not always necessary to have any callbacks defined, since when the dialog ends
or a Button is pressed you can determine the state of the Check objects using the value property. In
other cases, use of an onClick callback to detect changes in the state of these controls may be
preferable, and it is necessary if other items in a dialog need to depend on the state of the Check box.

To provide help text when the user moves the mouse pointer over the Check box and pauses, you can
use the tooltip  property.

Example

hFGOQaEJ gem=FGOQ
3_"""6"Ucorng"hwpevkgp"fgogpuvtcvkpi"wug"qgh"vjg"Ejgem"
4 _ FGOQg) T) "TPGY" ) Fkcnqi)"| "FGOQOuecnggs3
5 FGOQOvkvngg) Ejgem" Gzcorng)
6 "6

5] DEMO.CHECK1.New 'Check’
"FGOQOEJGEM30yjgtgg4a"5"3"52
"FGOQOEJ GE M3 OrenAPLX brgMagOS'K "
BR¢]
EMO.CHECK2.New 'Check'’
"FGOQOEJGEM
"FGOQOEJGEM
"6
MO.CHECK3.New 'Check’
"FGOQOEJGEM
"FGOQOEJGEM
"FGOQOEJGEM
"0
MO CHECK4.New 'Check’
'"FGOQOEJGEM
"FGOQOEJGEM
"FGOQOEJGEM
"0
"6"Yckv"hqgt"vjg"wugt"vg"enqug"vjg"ykpfaqy
§ WE DEMO

© oo
|

"UK)CD\ICDU-hOOI\JOI |
rn| s = =

9

FEE
[eoNe)
o<
- Q

5
pg) K"wug"c"Rquvuetkrv"rtkpvgt)

=

Oyj gtgg?"S"S"SZ
Oecr vk flo;m@pLKGBOBY i t cf gf "
Oxcnwgg

o1 01 Ol

-
ITIIIII

2
gt " Xkuwcn" Dcuke)

|
o oo

— et e e b el g e e e et g b e bl g e b e g el el e

ABAEDPPAPORWWWWRWWWT

oU'I-POOI\)

St ol

Properties

align anchors aquaadjust autodraw caption children class color data doublebuffered dragsource
droptarget enabled events extent font handle maxsize methods minsize name opened order pointer
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properties scale self size sourceformats tabstop targetformats tie tooltip units value visible where
winptr

Methods

Click Clienttoscreen Close Create Delete Draw Focus Hide New Open Paint Resize Screentoclient
Send Set Show Trigger

Callbacks

onClick onClose onDbIClick onDestroy onDragDrop onDragEnd onDragEnter onDraglLeave
onDragOver onDragStart onFocus onHide onKeyDown onKeyPress onKeyUp onMouseDown
onMouseMove onMouseUp onOpen onSend onShow onUnFocus
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ChooseColor

Alternative name: ChooseColour

Description

The ChooseColor class implements the pre-defined color-selection dialog. This is a top-level object
(i.e. it should not be opened as the child of a window).

To use the dialog, you must first create it using T P G fAlternatively, you can create it as a top-level
object using the Newor Create method of T Y X It will remain hidden at this stage. You can optionally
set the initial color selection as the first element of the color property (foreground color only).

The style property applies to Windows only (it is ignored under MacOS and Linux). It defines
whether the user can select custom colors, by selecting one of:

0 = Allow custom colours
1 = Open with custom colours displayed
2 = Disallow custom colors

You can also add the following to style

4 = Return nearest solid colour
8 = Allow any colour, dither if necessary

Under Windows and Linux, you can pre-define up to 16 custom colors by setting the custom property,
as a vector of 16 integers representing the RGB values of each color. (This property is ignored under
MacOS).

To set the color which will be selected when the dialog is shown, you can assign a value to the color
property.

When you are ready to show the dialog, call the Show method. This displays the modal dialog. The
user can then select a color; if the Cancel button is pressed, the Show method returns 0. If the OK
button is pressed, the show method returns 1. You can then read the color property to retrieve the
color selected by the user (only the first element is used); if this is "1, the user has selected an
undefined custom color. Under Windows and Linux, you can also optionally read the custom property
to retrieve the list of any custom colors which the user has defined, as a vector of up to 16 integers.

Example
hFGOQaEjgqugEgnqgt =FNI
]3_"""86"Ucor ng" hwp e v kingpse bf ghe QhpaseColar object
] 4 "ENI g)T)"TPGY")EjggqugEqnaqt)
] 5 "6" Ujgy"vjg"fkecngi 0" Kh"wugt"rtguugu"Ecpegn. " swkyv
[

4] If 1=DLG.Show
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J7_"""""6"Jg"rtguugf"QMO
]8_"""""YEqnqt"ejqugp<").O3HFNIOeqnqt
[7] :Endif

h
Properties

children class color custom data events methods name opened properties self style tie
Methods

Close Create Delete New Open Send Set Show Trigger

Callbacks

onClose onDestroy onOpen onSend
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ChooseDir

Description

The ChooseDir class implements the pre-defined directory-selection dialog. This is a top-level object
(i.e. it should not be opened as the child of a window).

To use the dialog, you must first create it using T P G fAlternatively, you can create it as a top-level
object using the Newor Create method of T Y X It will remain hidden at this stage. You can optionally
set the initial directory as the directory ~ property. You can also set the title of the dialog as the
caption property.

When you are ready to show the dialog, call the Show method. This displays the modal dialog. The
user can then select a directory; if the Cancel button is pressed, the Show method returns 0. If the OK
button is pressed, the Show method returns 1. You can then read the directory  property to retrieve the
directory selected by the user.

Example

hFGOQaEj gqugkF
_"""6"Ucorng"h
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_ "6"VUjagqy"vijg
:If 1=DLG.Show
o "6"Jg"rtguugf " QMO
[6] 'Directory selected: ',DLG.dire ctory
[7] :Endlif
h
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Properties

caption children class data directory events methods name opened properties self tie

Methods

Close Create Delete New Open Send Set Show Trigger

Callbacks

onClose onDestroy onOpen onSend
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ChooseFont

Not implemented uder MacOS

Description

The ChooseFont class implements the pre-defined font-selection dialog. This is a top-level object (i.e.
it should not be opened as the child of a window).

To use the dialog, you must first create it using T P G fAlternatively, you can create it as a top-level
object using the Newor Create method of T Y X It will remain hidden at this stage. You can set the
initially-selected font by setting the font property.

The style  property is impelemted under Windows only (it is ignored under Linux). It defines the
fonts which can be selected:

0 = Screen fonts only
1 = Printer fonts
2 = Both

You can also add the following to style

4 = Include strikeout/underline/color effects

8 = Exclude OEM fonts

16 = ANSI character set fonts only (no Symbol)
32 = Fixed Pitch only

64 = Scalable only

128 = TrueType only

If you have included 4 in the style property, you can also optionally set the initial color selection as
the first element of the color property (foreground color only).

Under Windows, if you want to restrict the range of valid font sizes, set the range property to be a
two-element vector of the minimum and maximum size, in the current scale of the object.
(Remember that the scale defaults to 1, ‘character’ units.) Setting rang e to be an empty vector means
there is no restriction. (This property is not available under Linux.)

When you are ready to show the dialog, call the Show method. This displays the modal dialog. The
user can then select a font; if the Cancel button is pressed, the Show method returns 0. If the OK button
is pressed, the Show method returns 1. The font property will contain the selected font as a 4-element
nested vector of (Font Face) (Size) (Style) (Character set). You can also read the color property to
retrieve the color (if any) selected by the user (only the first element is used).
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Example

hFGOQaEj qqugHgqpv=TKQ=XGTUKQP=FNI
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] 4 "6
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1 _ "6
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]34 _""8
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]36 _""FNIOhgpvg*)Ctkcn)"34" 3+
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[18] :If 1=DLG.Show
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[22] :EndIf
] 45 _ h2
[24] MAC:
[25] 'This demo cannot be run on th e Macintosh because the'
[26] 'ChooseFont object is not supported'
h
Properties

children class color data events font methods name opened properties range scale self style tie

Methods

Close Create Delete New Open Send Set Show Trigger

Callbacks

onClose onDestroy onOpen onSend
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Combo

Description

The Combo class implements the Combo object, a drop-down menu (or list-box) with an optional edit
field.

The style property defines the type of combo box, as follows:

0 = drop down menu with edit field
1 = simple list box (always down), with edit field
2 = drop down list, no edit field

Note: Under MacOS, only style 2 is currently supported. Under Linux, style 1 is not supported.

The list  property determines the items in the menu/list box part of the control. You can set it either
as a character matrix or as a character vector with embedded carriage returns. (If you read it back, it
will be returned as a character matrix).

Under Windows amd Linux, the text property contains the text of the edit field (which the user may
have edited), as a character vector. The selection  and seltext  properties contain the selection
start/end and selected text in the edit field. Under Windows only, the limit  property allows you to
limit the maximum number of characters in this text.

The value property is an integer containing the index into the list of the selected item, in index origin
1. It is an empty vector if there is no selection (you can also write O to achieve the same effect).

To provide help text when the user moves the mouse pointer over the control and pauses, you can use
the tooltip  property.

If you need to detect when the user changes the selection, add an onChange callback.

Example

hFGOQaEqodqg=FGOQ
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]9_"""2"28TYG" FGOQ
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Properties

align anchors aquaadjust autodraw caption children class color data doublebuffered dragsource
droptarget enabled events extent font handle limit list maxsize methods minsize name opened order
pointer properties scale selection self seltext size sourceformats style tabstop targetformats text tie
tooltip units value visible where winptr

Methods

Click Clienttoscreen Close Create Delete Draw Focus Hide New Open Paint Resize Screentoclient
Send Set Show Trigger

Callbacks

onChange onClick onClose onDbIClick onDestroy onDragDrop onDragEnd onDragEnter
onDragLeave onDragOver onDragStart onFocus onHide onKeyDown onKeyPress onKeyUp
onMouseDown onMouseMove onMouseUp onOpen onSend onShow onUnFocus
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Dialog

Description

The Dialog class is a special case of the Form or Window object, with the default properties already
set up for a typical dialog box.

It defaults to a non-resizable, standard dialog box border, and a dialog-box background color
(typically light gray for Windows and Linux, or the color from the default Aqua theme on Mac OS X).
Note that, under Linux, the Window Manager determines how the request for a particular border will
be interpreted; under some Window Managers, windows are always resizable.

You can use the wait method to make the dialog display in modal form. This means that other
windows of your application are disabled until the dialog is closed.

Example

hFGOQaFkcnqgi =FGOQ
]3_"""86"Ucor ng" hwp e v k ggusefofitiee dialogwbjecty k
]4_"""FGOQg)T)"TPGY")Fkcnqgi)"|] "FGOQOvkvngg) Fkcngi "Gzcor
]5_"""FGOQOyjgtgg6"e6
]6_"""FGOQOuecnggs3
]7_"""FGOQOuk| gg32"52
]8_"""6
]o9o_"""6"Yckv"hqt"vjg"wugt"vg"enqug"vjg"ykpfaqy
]:_"""2"28TYG" FGOQ

h
Properties

align anchors aquaadjust autodraw border caption children class color data doublebuffered dragsource
droptarget enabled events extent handle maxsize menuimagelist methods minsize name opened pointer
properties scale self size sourceformats targetformats tie units visible where winptr

Methods

Click Clienttoscreen Close Create Delete Draw Focus Hide New Open Paint Resize Screentoclient
Send Set Show Trigger Wait

Callbacks

onClick onClose onDbIClick onDestroy onDragDrop onDragEnd onDragEnter onDragLeave
onDragOver onDragStart onFocus onHide onMenu onMouseDown onMouseMove onMouseUp
onMove onOpen onPaint onResize onSend onShow onUnFocus
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Document

Description

The Document class implements a special window for displaying and editing text. It is equivalent to

an ordinary Window with a built-in multi-line edit control.

The text displayed in the window is represented by the text property, and the font used by the font
and canundo . Related methods are

property. Other text-edit properties include selection , seltext
Cut, Clear , Paste and Undo.

You can optionally install an onChange callback to detect when the user edits the text.

Example

hFGOQaFqewogpv=FGOQ
]3_"""6"Ucorng"hwpevkqp fgoq
]4_"""FGOQg)T)"TPGY")Fgewogp
[3] DEMO. vkvngg) Fgewogpv" Gzcorng)
[4] DEMO.Font('Arial' 12 1)

[5] DEMO.Text '"You can edit this text (if you must).'

g
0

]8_"""FGOQOyYyjgtgg32"32
]9 _"""FGOQOuk| gg352"472
] : n n n 6
1 _ "Yckyv ‘hqt"ng"wugt"vq"enqug"
]32_""2 28TYG" FGOQ
h
Properties

align anchors aquaadjust autodraw border canundo caption children class color data doublebuffered
dragsource droptarget enabled events extent font maxsize menuimagelist methods minsize name

puvtcyv
v) " | "

kpi "wug"qgh"
GOQOuecngghs

vig"ykpfaqgy

Vi

g"

opened pointer properties scale selection self seltext size sourceformats targetformats text tie units

visible where winptr

Methods

Clear Click Clienttoscreen Close Copy Create Cut Delete Focus Hide New Open Paint Paste Resize

Screentoclient Send Set Show Trigger Undo Wait

Callbacks

onChange onClick onClose onDblClick onDestroy onDragDrop onDragEnd onDragEnter

onDragLeave onDragOver onDragStart onFocus onHide onMenu onMouseDown onMouseMove

onMouseUp onMove onOpen onPaint onResize onSend onShow onUnFocus
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Edit

Description

Where the user is expected to enter text, you typically use an Edit object. Depending on the style
property, this can be single- or multi-line, and can optionally be read-only.

The text in an Edit object is all displayed in the same font, size, style and color. (If you want to allow
multiple fonts, styles, sizes and colors, use the RichEdit control instead).

At any time, the text property contains the displayed text; it can be set either under program control
(for example, to set up an initial default) or by the user typing. In addition, the selection  property
allows you to get or set the position of the cursor and the text selection position. If you want to restrict

the maximum number of characters entered, use the limit ~ property.

You can set the font , color and enabled properties for special effects. The borde r property for Edit
texts defaults to 1, which means that a border is drawn. If you do not want this, set it to 0.

The style property for an edit control is the sum of a set of flags:

1 = Centered
2 = Right justified
4 = Multiline
16 = Vertical scroll bar
32 = Inhibit auto horizontal scroll (i.e. word wrap if multiline)
64 = Horizontal scroll bar
1024 = Show selection even when control does not have focus (Windows only)

4096 = Read only

8192 = All  ow Enter chars (multi - line only)
131072 = Allow Tab characters to be input, instead of tabbing to next control
262144 = Disable unnecessary scroll bars instead of removing them (MacOS only)

To provide help text when the user moves the mouse pointer over the control and pauses, you can use
the tooltip  property.

The cut, Copy and Paste methods can be used to cut and paste to and from the clipboard.
There are several callbacks which are often used for Edit text objects. These include:
onClick : Invoked when the cursor position or text selection is changed

onChange : Invoked when the text is modified

onFocus : The Edit text object has got input focus

onUnfocus : The object has lost focus (often used to validate user input)
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onLimit : The user has attempted to enter more characters than allowed by the limit property

Example

hFGOQaGfk =FGOQ
]3_"""6"Ucorng' hwpevkqp fgogpuvtcvkpi "wug"qgh"vjg"
]4_"""FGOQg)T)"TPGY" )chnqi)"!"FGOQkavngg)Gfkv"G
]5_"""FGOQOo{ Gf kvOPgy")Gfkv)"] "FGOQOo{ GfkvOyjgtgg
]6_"""FGOQOo0o{Gf kvOvgzvg)Uqgqog"ucorng"vgzv)
17 _ "6
] 8 _ "6 " Yc k ve'useqta closejthe window
]9_"""2"28TYG" FGOQ

h
Properties

align anchors aquaadjust autodraw border canundo caption children class color data doublebuffered
dragsource droptarget enabled events extent font handle limit maxsize methods minsize name opened
order pointer properties scale selection self seltext size sourceformats style tabstop targetformats text
tie units visible where winptr

Methods

Clear Click Clienttoscreen Close Copy Create Cut Delete Draw Focus Hide New Open Paint Paste
Resize Screentoclient Send Set Show Trigger Undo

Callbacks

onChange onClick onClose onDblClick onDestroy onDragDrop onDragEnd onDragEnter
onDragLeave onDragOver onDragStart onFocus onHide onKeyDown onKeyPress onKeyUp
onMouseDown onMouseMove onMouseUp onOpen onSend onShow onUnFocus
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Form

Alternative name: Window

Description

The Form (or Window) object is a standard window, on which can be placed other objects (such as
buttons, pictures, or edit text fields). You can determine whether or not it is resizable, has close and
zoom boxes, and the appearance of the title bar, by setting the border property when you create the
window. The basic border styles are:

0 No border

1 Standard document window, window not resizable
2 Resi zable document window

3 Modal - dialog style window

4 Movable modal - dialog style window

5 Thin title - bar, non - resizable window
6 Thin title - bar, resizable window

The optional flags which you can add to these basic values are:

16 Window includes a Close box
64 Window includes a Zoom box (under MacOS)
or Minimize/Maximize controls (under Windows or Linux)

You cannot include a Close box if the basic border type is 0, and you cannot include a Zoom box if it
is0,5or6.

Note that, under Linux, the Window Manager determines how the request for a particular border will
be interpreted, so the border style you ask for may not be honored. Under some Window Managers,
windows are always resizable.

The default value is 2+16+64 =82 for a Window object.

Window properties

The other main properties of a Window which you are likely to use are:
titte  : The title which appears in the Window's title bar.
visible  : Allows you to make the window visible or invisible

scale : Determines the units used to place controls in the window (inherits from the System object
scale when the window is created).

size : The height and width of the window, in the window's own scale .
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where : The position and size of the window, in the scale of the System object.
maxsize : Allows you to specify the maximum size of the window
minsize : Allows you to specify the minimum size of the window

bitmap : Read-only property which returns a matrix of the pixels which make up the displayed
window's contents. (Not implemented under Linux. Under MacOS 9, valid only if the window is
completely visible on screen.)

Window methods

Methods which are useful include:

Open: Open a window which you have previously closed

Close : Close a window, either conditionally or unconditionally
Wait : Makes the window modal (see below)

Draw: Draws geometric shapes and text on the window

Window events

The event handler (callback) properties which are particularly relevant to Window objects are:
onResize : Invoked when the user changes the window's size

onFocus : Invoked when the window gets focus (is activated)

onClose : Invoked when the user wants to close the window

onDestroy : Invoked when the window is destroyed

Creating and Opening of Windows

In order to avoid lots of drawing and moving while creating a window and its child objects, it is
always initially created in a hidden state. It is shown (unless explicitly hidden) on the first of the
following:

1 APL requests input

1 Youcall T Y,@r (under MacOS) one of the APLX library functions GETEVENTWAITEVENTOr
GETEVENTS

T You create another window

1 You explicitly open it using the Open or Show methods
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Using windows as modal dialogs

The wait method makes the window display in modal form, i.e. other windows of your application are
disabled until the window has closed. For modal dialogs, you should consider using the Dialog object,
which is a special case of the Form object in which the borders and background automatically take on
the appropriate appearance for a modal dialog on the system on which APLX is running.

Deleting windows

In order to free up memory used by an object, you must ensure it is deleted when you have finished
with it. If you created it using T P G it will be deleted automatically when the last reference to it is
erased from the workspace. (In the example below, this will happen automatically when the function
ends, because the variable DEMawhich hold the reference to the window is localized).

If you created the window using T Y Khere is no explicit reference to the window held in the
workspace, so it will not be deleted automatically until the APLX session ends. You therefore need to
delete it explicitly, using the Delete method (note that this is not the same as closing the object). You
normally only need to do this for the window itself, since all child objects on the window are
automatically deleted when you delete the parent.

As a convenience, windows which have no onClose callback defined are automatically deleted if the
user closes the window. If you still have a reference to the window in the workspace because you
created it using T P G the reference will become a reference to an 'Unknown object'.

Example

hFGOQaHgt o=FGOQ
]3_"""6"Ucorng" hwpevkgp"fgoqpuvtcvkpi"wug"gqgh"vjg"Hqgto"qg
]4_"""6"Ugv"dqtfgt"vg"7"*hgt"vjkp"vkvng+"rnwu" 38"~
]15_"""FGOQg)T)"TPGY")Hafg)yFr7FG8Q0d
]6_"""FGOQOvkvngg) Hqt o" Gzcorng)
]7_"""FGOQOyjgtgg6"®6
]8_"""28
]9 _"""6"Yckv"hgt"vjg"wugt"vg"enqug"vjg"ykpfaqy
] _"""2"28TYG" FGO

h
Properties

align anchors aquaadjust autodraw bitmap border caption children class color data doublebuffered
dragsource droptarget enabled events extent handle maxsize menuimagelist methods minsize name
opened pointer properties scale self size sourceformats targetformats tie units visible where winptr

Methods

Click Clienttoscreen Close Create Delete Draw Focus Hide New Open Paint Resize Screentoclient
Send Set Show Trigger Wait



APLX System Classes & User-Interface Programming

Callbacks

onClick onClose onDbIClick onDestroy onDragDrop onDragEnd onDragEnter onDragLeave
onDragOver onDragStart onFocus onHide onMenu onMouseDown onMouseMove onMouseUp
onMove onOpen onPaint onResize onSend onShow onUnFocus
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Frame
Description
The Frame class implements a frame or group box in which you can create other controls as children.
This is typically used in dialogs to group together a set of controls. For example, a set of radio buttons
defined in a Frame object form a single group in which only one radio button can be selected at a time;
a different set of radio buttons in a different Frame object will form a separate, independent group.
You can also use a Frame to contain a set of controls, such as Buttons or ToolButtons, which you want
to move together on the window (for example, so they act as a toolbar which can be positioned along
the top or bottom of the window).
Whether the group box title (caption property) is shown depends on the style  property. If style s
0, the caption is shown. If style is 1, it is not.
If you want to display geometric shapes and draw text on the frame, you can use the Draw method.
Example
hFGOQaHt cog=FGOQ
]3_"""6"Ucorng"hwpevkgp"fgoqgpuvtcvkpi "wug"qgqh"vjg"Htcog"
] 4 FGOQg)T)"TPGY")Fkcngi)"|] "FGOQOuecngg3"| FGOQOuKk]| g
]5 FGOQOvkvngg) Ht cog" Gzcorng)
] 6 "6"Etgcvg"c"ht cog"ykv1 "c"ecrvkgp"cpf"uqog"tcfkqg"dw
[5] DEMO.Framel.New ) Ht cog) " | " FGOQOHt cog30yjgtgg7"3":"44
]8_ """FGOQOHtcog30ecrvkgpg)  Tcfkg"dwvvgpu)
[7] DEMO.Framel.R1.New 'Radio'
] : "FGOQOHt cog30T30ecrvkgpg)Qrvkgp"3)"|l"FGOQOHtcog30T
[9] DEMO.Frame1.R2.New 'Radio’
]32_""FGOQOHtcog30T40ednNVKIdFLGCORXOMH cmg30T40yjgtggs507" 3" 4
[11] DEMO.Framel.R3.New 'Radio’
]34_""FGOQOHtcog30T50ecrvkqgpg) Qrvkgp"5)"] "FGOQOHtcog30T
] 35 "6"Etgcvg"c"ugegpf"htcog"ykvj" pq" ecrvkqp. "cpf"uqog
] 36 _ 6"yjkej"yknn"cnki pttdnwfwindowv gr " qt " dg
[15] DEMO.Frame2.New 'Frame'
]38 _ ""FGOQOHtcog40uv{ngg3"] " FGOQOHtcog40uk| gg6"2"1]"FGOQ
[ DEMO.Frame2.B1.New 'Button'
] 3: "FGOQOHtcog40D30ecrvkgpg) Vgr) "]l "FGOQOHtcog40D30yj g
]
[
]
]
]
]
]

h

20] DEMO.Frame2.B2.New 'Button'
3_""FGOQOHtcog4 40ecrvkqpg) Dgvvqo) "I FGOQOHtcog40D40
4 ""FGOQOHtcog4 40qgpEnkemg$FGOQOHtcog40cnkipgh5$
5_ ""6
6 _""6"Yckv"hgt"vjg"wugt"vg"enqug"vjg"ykpfqy
7 "2 285TYG" FGOQ
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Properties

align anchors aquaadjust autodraw caption children class color data doublebuffered dragsource
droptarget enabled events extent font handle maxsize methods minsize name opened order pointer
properties scale self size sourceformats style tabstop targetformats tie units visible where winptr

Methods

Click Clienttoscreen Close Create Delete Draw Focus Hide New Open Paint Resize Screentoclient
Send Set Show Trigger

Callbacks

onClick onClose onDbIClick onDestroy onDragDrop onDragEnd onDragEnter onDragLeave
onDragOver onDragStart onFocus onHide onKeyDown onKeyPress onKeyUp onMouseDown
onMouseMove onMouseUp onOpen onSend onShow onUnFocus
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GetMail

Description

The GetMail object allows your APLX applications to retrieve and manipulate e-mail messages on a
mail server, using the POP3 protocol supported by most Internet Service Providers (ISPs) for reading
e-mails. (A more complex protocol, IMAP, is sometimes used instead, but is not currently supported
by APLX.) It complements the SendMail object, which can be used to send e-mails from your APLX
application.

You can use the GetMail object for a number of purposes. For example, you might have an APLX
application for which you set up a special mailbox, to which data is sent in e-mail form, analysed, and
the reply sent back automatically using the SendMail object. Or you might use it to help process and
organise your standard personal e-mails in a way which is more sophisticated than that provided by
the filtering and scripting rules provided by ordinary mail programs such as Microsoft's Outlook
Express; this might include automatically deleting certain unwanted e-mails before they are
downloaded from the server.

Connecting to the mail server

The GetMail object should be created as a top-level object, i.e. not as the child of a Window or other
control. You then need set up the following properties, to define the address of the POP3 mail server
you are using, your username, and your password (all this information should be available from your
ISP or network administrator):

host : This is a character vector, to which you should assign the Internet address of the POP3 server. It
can be specified either as a domain name (such as 'pop3.myisp.com' ), or directly as an internet node
address (such as '168.9.211.53' ).

port : You can use this property to change the port used by the POP3 connection. For most
applications you should leave this set to the default value of 110.

user : The user name for the account should be assigned to this property.
password : The password for the account should be assigned to this property.

You will probably also want to set up the path property. This is a character vector specifying the
directory where APLX should place any attachments associated with messages you download.

Next, you need to call the Open method, which establishes the connection with the server. (Note:
Whilst you have this connection open, the mailbox will be locked. You should aim to close the
connection as soon as you can; if you fail to do so, the POP3 server will eventually time out, close the
connection, and abort any pending requests to delete messages). The Open method returns an integer
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scalar, which indicates whether the connection succeeded. The returned value will be one of 0 = OK, 1
= Could not find host, 2 = Authentication error (i.e. incorrect username or password), 3 = Other error.

For example:

)
3
3
3
Mail1.0Open
0

Retrieving information about available messages

Once you are successfully connected to the POP3 server, the following read-only properties give
information about the messages available for download:

count : The count of messages on the server, as an integer scalar.

messages : Returns a nested matrix describing the messages on the server, with one row per message.
The columns (in Index Origin 1) are:

1. The 'From' field, i.e. the sender of the message, as a character vector.

2. The 'To' field, i.e. the recipient or recipients of the message, as a character vector. If there are
more than one, they will delimited by commas.

The 'Date’ field, as a character vector, in the format 'Fri, 14 Jan 2005 10:31:00 +0000',
The 'Subject' field, as a character vector.
The Size of the message in bytes, as an integer.

A Boolean scalar indicating whether the message has multiple parts.

N o o B~ w

The unigue Message ID, as a character vector.

The messages are listed in order, so you can retrieve them by index position using the GetMessage or
GetSummary methods. Message indices always start at 1, so the e-mail associated with the first row of
the messages matrix can be retrieved as message number 1.

Retrieving individual messages or headers

Whilst you have the POP3 connection open, you can retrieve the full contents of an individual
message (into properties of the GetMail object) by calling the GetMessage method. Alternatively, you
can call the Getsummary method which retrieves the message headers only, and thus executes much
faster, especially if the message is long or has large attachments. Both methods take an integer scalar
argument, which is the index (in origin 1) of the message you want to retrieve. (This will be a number
in the range 1 to the value of the count property, or the number of rows in the messages property).
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Having successfully called GetMessage or GetSummary, you can then access the following read-only
properties, which will now contain details of the retrieved e-mail message:

Valid after calling either GetMessage or GetSummary:

subject : The subject of the e-mail, as a character vector.
from : The e-mail address of the sender of the e-mail, as a character vector.

id : The ID of the e-mail, as a character vector. This can be used to identify the e-mail. If the Internet
mailing standards have been followed correctly, this should be unique to this particular e-mail
message.

header : The raw header of the e-mail, formatted as a character vector, with embedded carriage return
(T 7 characters separating lines. Each item in the header comprises a keyword, ending in a colon,
followed by a text string which is the value associated with the keyword. See the description of the
header property for more details.

size : An integer scalar giving the size of the e-mail in bytes.

Valid after calling GetMessage only:
to : The recipients of the e-mail, specified as a comma-delimited list of e-mail addresses.
cc: The list of e-mail addresses to which the message is copied, specified as a comma-delimited list.

replyto : The e-mail address to which any reply to an e-mail should be sent. It is a simple character
vector.

date : The timestamp of an e-mail, as a character vector. It is normally formatted in the form 'Tue, 16
Nov 2004 12:17:40 +0000', where the last part is the offset from Greenwich Mean Time as HHMM.

body : The main text of the e-mail in plain text, as a simple character vector with carriage return (T 7
characters separating paragraphs. If the message has been correctly formatted by the program which
sent it, this property should always contain the plain-text version of the message. However, some e-
mail applications, and many senders of 'spam’ (junk) mail, place HTML text here.

html : The main text of the e-mail as HTML, if the message as sent in HTML form. If the message was
sent in plain-text form only, this property will be an empty vector. (Note: You can write the HTML
text to a temporary file and use the Browser object to display it.)

attachments : A list of file names which correspond to the attachments of the mail message, as a
nested vector of file names. The GetMessage method will have retrieved the attachments and written
them out to these files. They will be placed in the directory specified by the path property. If there is a
name clash, i.e. an attachment has the same name as an existing file, APLX will append .1, .2 etc to
distinguish the different files. If for some reason the attachment cannot be written (for example, if the
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path property is invalid, or the disk is full), APLX will report a FILE /0 ERROR when you run the
GetMessage method.

For example, assuming you have a reference to a GetMail object in Mail1 and have successfully
connected to the server, the following function would fetch the Nth e-mail from the server, and display
the message in the Session window. Any attachments would also be retrieved and saved to local files.

hl gvOckn"P

]3_""6"lgv"cpf"fkurnc{"oguucig"P
[2] Maill.GetMessage N
[8] 'To: " Maill.to
[4] 'From: " Maill.from
[5] 'CC: " Maill.cc
[6] 'Subject: ' ,Maill.subject
]9 """)Cvvcejogpvu<").OOckn30cvvcejogpvu
] _ "7'28)
[9] Maill.body
]32_""7'28)
h

Caution: Before calling the GetMessage method, consider whether you want the message to be
deleted, or left on the server, as described in the next paragraph.

Deleting messages on the server

The DeleteMessage method marks a message on the server for deletion. It takes an integer scalar
argument, which is the index number of the message to be deleted.

Alternatively, you can set the deleteonread ~ property of the GetMail object to 1. This causes
messages which are retrieved using the GetMessage method to be marked for deletion automatically.

The server will not actually delete the messages until the session is successfully completed and you
call the Close method. If an error occurs, or if the connection is lost, the message will be left
untouched. They will also not be deleted if you call the Reset method.

Closing the connection

Finally, you should call the Close method to terminate the POP3 session. This releases the mailbox
lock, and causes the server to remove any messages which have been marked for deletion.

Error reporting and diagnostics

If an error occurs when calling the GetMessage or GetSummary methods, an APL /0 ERROR will be
generated. If an error occurs when the connection is being established using the Open method, it will
return a non-zero result, as described above. In either case, you can use the status property to find
out more about the error. This returns a two-element integer vector. The first element is 1 if the
connection to the POP3 server is active, else 0. The second element is the latest error code returned by
the underlying operating-system networking code. (See for example, the Windows documentation and
include file ‘winsock.h' for details on these error codes.)
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Another useful diagostic tool is the ser verreply  property. This returns a character vector containing
the status message which the server sent back after a call such as GetMessage or Open. Usually it will
begin "+OK..." to indicate success, but if there is a problem (for example, if the mailbox is already

locked) it will contain an error message. This can comprise several lines, separated by carriage returns.

Other properties and methods

Reset : This is a method which takes no arguments. It resets the connection to the server. Any pending
deletes are cancelled.

timeout : This is an integer scalar property, which allows you to set the timeout for mail operations, in
milliseconds.

Example

hFGOQal gvOckn=jquv=wugt =rcuuyqtf=gtteqfg=oguucigu=eq
]3_"""6"Ucorng"hwpevkqgp"f gbthpGetMailabjedt pi " wug" q
1 4 _ "6"Vg"twp"vjku"hwpevkgp. "{gw"pggf"cp"Kpvgtpgyv
]5_ "6"c" RQR5"ockn"ugtxgt."cpf"{gw"pggf"vg"mpqgy"
] 6 _ """ wugt "pcog"cpf"rcuuyqtf"hqgt"vjku"ceeqwpvO0
17 _ "6
] 8 _ """ Cum"vjg"wugt"hqgt"vjg"ockn"ceeqwpv"fgvcknu
] 9 _ "E®J) Gpvgt"ockn"ugtxgt"*RQR5+"jquv"pcog<")"I|"
| "E®jJ) Gpvgt"wugt"pcog<"" " R
], _"""@®)) Gpvgt"rcuuyqtf<” )
1]32_""28
]33_""6"Etgcvg"vjg"lgvOckn"qdl gev"cpf"ugv"wr"eqpp
]34_""6"Fqp)v"fgngvg"oguucigu"qp"vjg'ugtxgt"yjgp"
]35_""10¢g)T)"TPGY" )l gvOckn)"| | O0f gngvggptgcf g2
]36_""100jgquvgjgquv"|l "1 O0Owugt gwugt " | | O0Orcuuyqt f
]37_""28
]38_""06"Qrgp"vjg"eqppgevkgp"vg"vjg"RQR5"ugtxgt
]39 ""gttegfggl O0Qrgp
[18] :If er teqfgl 2
[19] :Select errcode
[20] :Casel
[21]  'Could not find host'
[22] :Case?2
[23]  'Authentication error'
[24] :Else
]47_"""""")YEqoou"gttqt."gttqt"eqgfg"?"). O3HI OOuvcvwu
[26] :EndSelect
[27] :Return
[28] :EndIf
]4; _""6
[30] 6 Get list of messages and display them in a Grid object
]53_""TKQg3
]54_""eqwpvgl O0Oeqwpyv

[33] :If count>0
[34] 'Fetching list of messages from server...'

] 57 _ "oguucigugl O0Ooguucigu
]58_""""6"Enqug"eqppgevkgp"cu"ugqp"cu"rquukdng

]59_"""" 6" Kp applicatiapncyou'would fetch or delete selected messages here

[38] GM.Close

]5; _""""§6

] 62 _ "Yg)T)"TPGY")Ykpfqgy)"|l"Y0ecrvkgpg) Oguucigu)"|"YO
[

41] W.Show
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] 64 "YOltkfOPgy")ltkf)"]"YOltkfOcnkipgl3
] 65 "YOltkfOjg¥beghugR2gytigeqwpv" | "YOl tkfOegqnug?
] 66 _ "YOltkfOeqnuk| gg*38§2+372
167 _ "YOltkfOvgzvg*l 3+*S7+*)Htqo)")Vg)")Fcvg)")Uwdlge
] 68 _ "YOltkfOxcnwgg*Seqwpv+*S7+*oguucigu]=5S7_+
] 69_ "6"Yckv"hgt"vjg"wugt"vg"enqug"vjg"ykpfaqgy
] 6: _ "2"28TYG"Y
[49] :El se
[50] 'You have no messages available'
] 73_" "6" Enqug"eqppgevkaqgp
[52] GM.Close
[53] :EndIf
]76_""6
h
Properties

attachments body cc children class count data date deleteonread events from header host html id
messages methods name opened password path port properties replyto self size status subject tie
timeout to user

Methods

Close Create Delete Deletemessage Getmessage Getsummary New Open Reset Send Set Trigger

Callbacks

onClose onDestroy onOpen onSend

Licensing (Windows and Linux versions

In the Windows and Linux versions of APLX, the GetMail object is based on the Indy networking
classes. The following notices apply to these versions:

Built with

-2
Portions of this software are Copyright (c) 1993 - 2003, Chad Z. Hower (Kudzu) and
DM the Indy Pit Crew - http://www.IndyProject.org/.

o —— hl-.: T

11 | L
wWww.Indypropect.ong

THIS SOFTWARE IS PROVIDED BY Chad Z. Hower (Kudzu) and the Indy Pit Crew "AS IS" AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS
BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER
IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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Grid

Introduction

The Grid object allows the display, optionally with editing, of two-dimensional data in a form similar
to that of a spreadsheet. By placing Grid objects on a Page object within a tabbed Selector, you can
add further dimensions to the data.

The Grid is made up of a rectangular array of cells, which can contain either text or numeric data. At
the top and left of the grid you can optionally have header (non-scrolling) cells.

In this example, we create a grid with 4 rows and 3 columns of scrolling (data) cells, and one row and
column of header cells:

W) T)" '[PGY")Ykpfqy)" "YOecrvkqu)Itkf'gzcorng)

YOIt kfOPg )Lt kf ) "YOItkacnklngS | "YOltkfOtqyug6
YOItkavgzv"*I3+"*85+"*)ch)")Hgd)")Oct)+

YOIl tkfOvgzv"*S6+"*13+"*)Gwtqrg)")PO"Cogtkec)")UO"Co
FCVCg67.5:@4319212212914274717923328

YOl tkfOxcnwg"*S6+"*S5+"FCVC

This produces the following effect:

%/ Grid example

Europe 17.3 14.4 19.2
N. America 12.2 129 14.2
5. America 74 7.1 7.9

Asia 2.3 3 28

Cell Properties

As well as ordinary properties, a Grid object has properties which are associated with individual cells,
known as cell properties. In the example above, we have used the text cell property to set the text
within the header cells. We have also used the value cell property to set the contents of the data
(scrolling) cells, in this case to be numbers. Cell properties are set with the special dot-notation syntax
(rather as though they were methods):

WindowRef.ControlIName.PropertyName Rows Cols Array

where Rows is a scalar or vector of the row indices you want to change, Cols is a scalar or vector of
the column indices you want to change, and Array is an array of the data you want to assign to the

cells. As with normal APL indexed assignment, the shape of Array must match the number of rows
and columns specified, or be a scalar (in which case the data is assigned to all the cells specified). If
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either Rows or Cols has only one element, a vector can be used for Array instead of a one-row or one-
column matrix.

If you are using the older T Y Byntax, the equivalent is:
) YkpfqyPcogOEgpvtgnPcog) "TYK")Rtqgrgtv{Pcog)"Tqyu"Eq
The syntax for reading back cell properties is similar, simply omitting the Array parameter:
TgYkpfqyTghOEgpvtgnPcogORtgrgtv{Pcog"Tgyu"Eqgnu
or the equivalent
Tg) YkpfgyPcogOEgqpvtgnPcog)"TYK")Rtqgqrgtv{Pcog)"Tgyu"
The result will be an array of shape* § Tqy u+" * §Eqnu +

Rows and columns in the data (scrolling) region are numbered starting from 1. Rows and columns in
the header (non-scrolling) region are numbered "1, 72 etc, where 1 means the row or column
nearest to the data area. In some cases, you can specify a row or column of 0, which means "apply to
the whole row/column’.

Using our example above:

W.Grid.text (12) (' 1)
Europe
N. America

TDIS

2
=
>

>

v—+
Q
o
—
@
S X
-
Sut o~
[E
N
~
[EEY
~

= oo
z e =
=+

L T R

R

aad —|(—|<—|(—|(—|<:|If-t
o O St et
v—+ u—+

e alie bak e Rl
P ade K T
v v+ (O vt v (O v v K
v+t —+ o+ Cz_k_Hw—ré
v+ v+ Su— oz oz y
v ()

—t ) vt

- CikH FC

W.Grid.value (1 2) (1 3)
17.319.2
12.214.2

or, using T Y Byntax, something like this (assuming win is the name of the window):

Y YkpOltkf)"TYK")vgzv)"*3"4+"*] 3+
Europe
N. America

) YkpOl tkf)"TYK")xcnwg) "*3"4+"*3"5+
17.319.2
12.2 14.2
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Numeric versus Text cells

Each cell can be of type Text or Numeric. Text cells contain simply character vectors; when you read

either the text or value property of the cell, you get the text shown in the cell, possibly edited by the
user, as a character vector.

Numeric cells contain numbers. If you read the value property of a Numeric cell, you get a numeric
scalar, which is the current value of the cell. If the cell does not currently contain a valid number
(because the user has edited it), you get a special numeric value to indicate an invalid number (by
default this is a very large negative number; you can change it using the conversionerrorvalue

property). If you read the text property of the cell, you get the actual text shown in the cell, which is
usually the text representation of the cellns value, but may be different if it has been edited by the user
and is not a valid value. You can also read the valid cell property, which tells you whether the cell
contains a valid value.

With our example above:

W.Grid.valid (1 2) (1 3)

11
11

X TDISPLAY W.Grid.value (1 2) (1 3)
thttagagg T 5
H3905"3; 04T
T3404"3604T
titttttttt U

A TDISPLAY W.Grid.text (1 2) (1 3)
thtttttttttttttet T
H*thtttF " thtttF"T
T"T3905T"T3; 047" 7
Tretttt Uttt U T
T"thtttFf " thtttF+"T
T"T3404T"T3604T"T
T ettt uUTetttt Ut T
tlhtttttttttttttt U

In this example, the text property returns a 2 by 2 nested array of character vectors, but the value
property returns a 2 by 2 numeric matrix.

Initially, all cells default to type Text. A cell becomes of type Numeric if you write a numeric value to
its value property, or if you write a format string to its format property, which determines how it is
formatted in the cell.

Properties of the Grid object

style : (Integer) The style property is the sum of a set of flags which determine how the Grid
behaves:

1 If set, user can sel ect a range of cells (Default: Off)
To allow the mouse to be used to select the range,
you should also set autoeditstart to 0.

76
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2 If set, a whole row is selected together (Default: Off)
4 |If set, user can us e the Tab key to move between cells (Default: On)
8 Reserved

16 If set, vertical scroll bar is shown if the Grid's contents will not
fit between the top and bottom of the visible area (Default: On)

32 Reser ved

64 If set, horizontal scrollbar is shown if the Grid's contents will not
fit between the left and right of the visible area (Default: On)

128 If set, user canre - size rows (Default: Off)
256 If set, use rcanre - size columns (Default: On)
512 If set, user can move rows to re - arrange their order (Default: Off)
1024 If set, user can move columns to re - arrange their order (Default: Off)
2048 If set, the contents of the grid u pdate as the scroll - bar is moved
(Default: Off. Under MacOS, this flag is ignored since the grid

always updates immediately).

4096 If set, unnecessary scroll bars are disabled instead of being
hidden (MacOS onl y)

borderstyle  : (Integer) The borderstyle ~ property is the sum of a set of flags which determine the
appearance of the Grid (the defaults are all On):

1 Header cells have separator horizontal line

2 Header cells have separator vertica I'line
4 Data cells have separator horizontal line

8 Data cells have separator vertical line

16 Use 3D effect (Windows and MacOS only, ignored under Linux)

autoeditstart - (Integer) Determines whether the data in the Grid can be edited, and if so how the
edit process starts. It can be one of:

0 Editing of a cell is possible only when the program calls Editstart

1 Editing is automatically enabled when the cell is selected; the user
can immedia tely type

2 The user must press Enter (or, under Windows and Linux, F2) to start
editing a cell

The default is 1.



APLX System Classes & User-Interface Programming 78

color or colour : (1, 2,3 or 6 element numeric) The color or colour property for a Grid is set in the
same way as for other controls. The foreground color you set determines the default color of the text
shown in the Grid (you can change this for individual cells using the colortext  cell property). The
background color is used as the background for the data part of the Grid (you can change this for
individual cells using the colorback  cell property).

colornead  Or colourhead : (1 or 3 element numeric) The colorhead or colourhead property for a
Grid can be set as either a single RGB encoded integer (4 7 8 "Blue Green Red) or as three Red Green
Blue values, each 0 to 255. It determines the background color used for header cells. The special value
1 means use the Grid c