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About This Manual

About This Manual

This manual describes how you develop an application using GBtud®, focusing on the
programming and higher level aspects of application development. You should read the
Introducing OmnisStudiomanual before this one to learn how to create libraries and add
classes and components to your libraries. To find out how to add web and mobile
capabilities to your application you should readExéending Omnisnanual.

In addition to these manwlthere are th®mnis Referencmanuals, and a comprehensive
Help system describing the Omnis Studio commands, functions, and the notation, available
from within the Omnis Studio development environment using the F1 key.



Chapter 18 Omnis Programming

Chapter 10 Omnis
Programming

Omrnis Studio has a powerful programming environment that lets you create almost any type
of enterprise or web application. The Omnis programming environment contains hundreds
of 4GL commands and functions, as well as allevel scripting language, call€dmns

Notation that allows you to manipulate objects dynamically in the runtime environment. To
program in Omnis, you must consider the following things:

10

¢

Variables

variablesare the principal data container in Omnis; most objects in Omnis can contain
varialles, but their scope and the kind of data they can contain dependstypetbie
variable; you can use the method editor to add variables to an object; the definition and
dynamic manipulation of variables is at the heart of programming

Methods

methodsare pieces of Omnis code contained within the objects in your application,
each performing a particular operation specific to the object or the application as a
whole; creating and modifying methods in your library is key to creating an application.

Events

almost all user actions in Omnis generat@aenf when an event occurs@essagées
sent to the object in which the event occurred; you need to write mdtabuhel the
objects in your library to handle the events.

Tasks

when your application runs in Omnis many object instances are created, such as
windows, reports, and web forms; these instances are opened and handledtadtkin a
Omnis creates a default task, but you can create your own tasks that allow you to
handle theobjects in your application.

All the above topics are covered in this chapter. You create and modify methods in Omnis
using themethod editar



Variables

Variables

Variables can hold different types of data and are visible in different parts of your
application depending on their data type and scope. For example, if you create a variable of
list data type in a window class, the list variable and hence its data is visible within the
window class and all its instances, but is not accessible elsewhgyerilibrary. The data

types available in Omnis are described in detail innb@ducing Omnisnanual.

Declaration and Scope

A variable may be global, accessible from all parts of youriegtjdn, or it may have its

scope restricted to certain areas so that it cannot be referred to from elsewhere. By declaring
variables in the proper scope, you limit the potential for arbitrary connections across your
application and thus reduce the potehtbr error and the complexity of your application.

The following table lists the different kinds of variables and their scope. It also shows when
they are initialized and destroyed.

Variable When Initialized When Destroyed Scope

Parameter on caling the returning to the calling | the recipient method
method method

Local on running the on terminating a the method
method method

Instance on opening an on closing the instance a single instance of a
instance class

Class on opening a on clearing class the class, and all
library variables or closing a | instances of the clasg

library

Task on opening an on closing the task the task, and all its
instance of the tasH instance classes and instance|

Hash on starting Omnis | on quitting Omnis global

Apart from hash variables which are permanently built into Omnis, you must create all
variables with the appropriate type and scope in the objects in your library using the method
editor. After you have declared them, variables that aredpesare listed in the Catalog.

You can remove a variable using the Delete Variable option in the variable pane context
menu. Declared variables are removed from memory when they are destroyed.

11
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Parameter Variables

You can use a parameter variable to receive a value in a method, for example, a value that
has been passed to the method usindthenethod You would normally do something

with the value in the method and pibdg return a new value. Parameter variables are

visible within the called or recipient method only. They are initialized when the method is
called, and cleared when the method returns to its caller.

Local Variables

Local variables are local to the method. You can refer to the variable within that method
only. Local variables are initialized when the method begins execution, and are cleared
automatically when the method terminates.

Instance Variables

Instance variables are visible to the instance only, that is, all methods and objects in the
instance. You can define an instance variable only for classes that can be opened or
instantiatedthatis, tasks, tables, windowsgmote forms, remote taskgports, menus,

toolbars and objeatlasss. Note that you cannot declare instance variables in code classes.
There is a set of the declared instance variables for each instance of a class: these are
initialized when the instance is constructed and cleared when the instance is destructed.

Class Variables

Class variables are visible within the class and all its instances. You can diedare ¢
varigblesfor tasks, tables, windows, reports, menus, toolbars, and code classes. Any object
or method in the class can refer to a class variable, and all instances of the class also have
access to the class variable.

Class variables are not automatically cégafrom memory. You can remove them from
memory by closing the library containing the class, or usingtear class variables
command.

Task Variables

Task variablesre visible within the task, all its design classes and instances. In practice,

you can refer to a task variable from any method within any class or instance that belongs to
the task. Omnis initializes task variables when you open the task: for theoStaask this

is when the library opens. Note that you cannot declare a task variable for a class until you
have set th&designtasknameproperty for the class.



Variables

Hash Variables

Omnis has a builin set of global variables, calldédsh variablesince they start with the
symbol "#". You can view them in the Catalog (F9/Ca)dHash variables are global,
unlike any other variables, so all libraries have access ta fhieenadvantage of having
global variables is that you can use these variables to pass data between libraries in an
application. The disadvantage is that any data you place in hash variables remains there
when you switch between libraries or combine lilegrwith potentially unpredictable
results.

Adding a Variable

You add variables to a class or object in the variable pane of the method editor. If the
variable pane is not visible yaan show it using the View>>Show Variable Panes menu
option on the method editor menu bar.

The tabs in the variable pane let you define task, class, instance, local and parameter
variables; note that the local and parameter tabs only appear after yoacdukd or

selected a method in the method editor. You can add up to 400 variables of each type to the
current object, including 400 local and parameter variables for each method in the current
object. The name, type, subtype, and initial value of eaghblaris listed in the variable

pane. You can size the columns in the variable pane by sizing the column headers.

You cannot declare a task variable within a class until you have set the $designtaskname
property for the class: see the section beloviddng Task Variables

To add a new variable

Open the class in which you want to add the variable

Right-click on the background of the class to open the class context menu
Select the Methods option to open the method editor

Choose the tab for the type\@riable you require

Click in the blank field under the Variable column header

Enter the name of the variable

=A =2 =2 =2 =4 =4

Right-click in the variable pane to open the variable context menu

9 Choose Insert New Variable and click in the variable name to edittitpe over the
new variable name if it is selected (see Variable naming below)

13
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I Tabtothe Type box and choose the type from the droplist using the mouse or arrow
keys

or when the focus is in the Type box

q Type the first letter(s) of adatatypetoseledt, f or exampl e, you ¢
select the Number data type, or #fAbo for

For Number and Date Time variables

I Tabtothe Subtype box and choose a subtype; again, you can type the first letter(s) of a
subtype, forexam| e, f or Numbers you can type HALEZ¢

You can enter an initial value or calculation for all types of variable. The initial value
allowed for a variable depends on its type. Bagable Valuedelow.

Variable Naming

Variable names can be up to 255 characters long, although in practice you should keep them
as short but descriptive as possible. When you name a variable you should prefix its name
with one or more letters to indicate its scope. For exanparameters variables can begin
with the | etter Apodo, | ocal wvariables Al vo
|l etter Ai 0, and so on.

When two or more types of variable use the same variable name, a reference to that variable
could be ambiguous. In a situation where more than one variable of the same name exists,
Omnis automatically uses the variable with the smallest scope. Therefore, it is possible,
though not good practice or recommended, to have local, class, and task vaebbies
"MYNAME". As Omnis resolves ambiguity, a reference to MYNAME will refer to the

local variable if it exists for the current method. To avoid all ambiguity you should use a
naming convention similar to the one described above

Adding Local and Parameter Variables

Local and parameter variables are inserted into the currently selected method. Therefore to
insert these variabdefor a particular method, you need to select the method before inserting
local and parameter variables.

Parameter variableeceive values from a calling method in the order that they appear in th
variable pane. You can reorder parameter variables by dragging them into position in the
variable pane. Click and drag the fixkdt column or row number for a parameter variable

in the list.

Normally you must declare all types of variable, includimgpl variables, in the variable

pane before you can use them in your code. However you can declare a special type of local
variable in your code without first declaring it in the method editor. To declare such a
variable, prefix the variable name with %#@&ocreate a string variable, or prefix the variable
name with %for a numeric variable of Floating point type. You can type such variable
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names directly into your code in the method editor, at whioh their names are added to
the Local variables pane.

Deleting Unused Variables

The context menu of the Variable pane has the odaate Unused Variables.,.

available by Rightlicking on he variable pane away from a variable line. When selected,
it opens a dialog from which you can select variables to delete. The dialog displays the
variables of the current type displayed in the variable pane, whigfotartially unused

This means theariables could still be in use, for example, they could still be used in
subclasses or notation.

Adding Task Variables

To add a task variable for a class ymveto set its flesigntasknameproperty. In most

cases, the design task for a class is specified as the Startup_Task by default. You can change
it using the Property Manager or the notation. The design task for a class is ignored at
runtime.

To set up the design task for a class

ﬂ Click on the class in the Browser
ﬂ Display the Property Manager or bring it to the top (F6/ci®)hd

ﬂ Click on the droplist in thedesigntasknameproperty to view the current tasks
The list of tasks will contain a Startup_Task, and any tasksngyuhave created.

ﬂ Select the design task by clicking on it

You will now be able to define task variables for this class.

Changing the Scope of Variables

You can change the scope of a variable at any time by dragginvgtiable from one

variable pane to another. For example, you can change a class variable into an instance
variable by dragging and dropping it onto the instance variable tab. Note you cannot change
the scope of task variables.

Variable Values

When you declare a variable in the variable pane of the method editor you can assign it an
initial value. The first time a variable is referenced in a method, Omnis assigns the specified
initial value tothe variable. You can set the initial value to be a number, string, calculation,
some notation, an Omnis constant, or another variable name. In the latter case, when you
first use the variable it gets the value in the other variable, regardless of¢h@ford
declaration.

15
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For class variables only, tl@&ear class variablesommand clears the current values in all
class variables and resets them to their initial values.

You can set the initial value of parameter vagabwhich in effect gives them a default
value, but when and if a value is received in the method the initial value is overridden. For
example, you may want to assign an initial value of zero to a parameter value to avoid it
being null if a value is noeceived.

Variable Context Menu

You can lookup and edit the value of any variable or constant in Omnis at any time using its
context menu. You can Rightick on a variable name wherever it appears in Omnis to

open its context Bnu and view its current value. The Variable context menu displays the
variable name, its current value, which group of variables or class it belongs to, and its type
and length. You can also perform various debugging functions from this menu as well.

If you select the first option in the Variable context menu, Omnis opens a variable window
containing the current contents of the variable which you can edit. Note that you cannot edit
binary variables.

Variable Tips

You can pass the moaigver a variable or constant andaaiable tipwill pop up

di splaying the variableds current value.
appear in Omnis including the method editor and Catalog. However, they are not available
if Help tipsare enabled for the tool containing the variable. For some variable types, such as
l'ist or binary wvariables, the tip may say
but it is too long to display.

Viewing Variables in the Catalog

You can view the variables in your library and the current class using the Catalog (press
F9/Cmnd9 to open it). The Variables pane shows all the Task, Class, and Instance variables
for the curent class, plus all Local and Parameter variables for the currently selected
method. Following the Event Parameters group, the Catalog also lists any file classes in
your library. You can enter the name of any variable that appears in the Catalog into you
code either by doublelicking on the name in the Catalog (assuming the cursor is at a
position that can accept input), or by dragging the variable name out of the Catalog into the
method editor.

When you drag a variable from the Catalog, Omnis showswmat type of variable it is
and its name. Note that you can also drag variables from the Catalog and drop them onto
window and report classes to create a data field for the variable.

You can also drag a variable from the variable pane in the method &dény calculation
or entry field in the command palette. To drag a variable name you need to click and drag
the fixedleft column or row number in the variable list.

16

\



Methods

Auto Fill Variable Option

When you want to enter a variable in the method editorecommd  pal et t e and
remember its full name, you can type the first few characters of the variable, wait a short
while for a list to appear, and choose the variable from the list that pops up. The list
contains all the variables beginning with thereleters you typed. The time it takes for the
autofill option to work is set in the $notationhelptimer Omnis preference (the default is
1000 milliseconds).

Methods

Omnis provides a complete 4GL programming language comprising over 400 commands,
each command performing a specific function or operation. In add@mmis provides a
means to manipulate the objects in your library calledhtitation this acceses the

standard properties and methods contained in the objects in your library.

A methodcan contairup to 1024 line®f code. Each method line can contain an Omnis
command or some notation, aftena combination bthese you can also add comments to
method linesFor example, to open a window from a menu line you only need one
commandn your method, that is t®pen window instanoeommand which as the name
suggests opensanstance of arindow. A method thatannects you to a server database
requires several commands executed in a particular order. You can perform most operations
using the notation and tf& command. For example, you can open a window usin®the
command and the $open() method.

For further etails about specific commandsd notatiorused throughout this chapter, see
the OmnisHelp (press F1 to open it), or tli@gmnis Referencmanuals When you start to
program methods you will need to use the debugger which is describedialthgging
Methodschapter.

Commands

The following sections outline the more important commands or groups of commands in
Omnis. The commands that you can use in your methods are listeccontheand lisat

the bottom of the methaglitor. If the command list is not showing in the method editor
you can show it using View>>Show Command Palette, or by pressingFshiftder
Windows or ShifCmnd6 under MacOS.

Doubleclick on each group in the command list to get an idea of theafudle of
commands available in Omnis.

Each group in the command list contains a number of commands that manipulate a
particular type of object or perform related operations. For exampl€alcealations..

group contains th€alculatecommand that letgou do calculations and assign a value to a
variable, and th®o command that lets you execute and modify objects using the notation.

17
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The Constructs. group contains programming constructs sudi. aBlse If, Repeat...Until,
andFor loops.

The Flag

Some of the commands set a Boolean Omnis variable callédgher #F,to true or false
depending on the success of an operation. Other commands test the current value of the flag
and branch accordingly. Tl@mnis Studidielp documentsvhether or not a command

affects the flag.

Notation

Omnis structures its objects in an object tree, or hierarchical arrangement of objects and
groups that contain other objects. The complete tree comthithe objects in Omnis itself,
together with your design libraries, classes, and other objects created at runtime. You can
view the complete object tree in thietation Inspector.

The object at the base of the tree is caiembt. The $libgroup contains all the current

open libraries and lets you access each library and its classes at design time. The classes an
objects in each library are stored in their own separate groups; for example the $windows
group contains all the window classes in a library. Most of the other groups directly under
$root contain the objects created at runtime when you run your application; for example the
$iwindowsgroup contains all the windowstances currently opeor $iremotetasks

contains all the remote task instances currently open

When you want to reference a particular object, a class or instance perhaps, you must access
the right branch of the object tree. For example, you must attee$svindows group to

reference a window clasé/hereas,d access a window instance, say an instance of the
samewindow class, you must referentlee window instance vitne $iwindows group,

which is containedlirectly under the $root object.

To facilitate a system of naming or referring to an object in the object tree, and its
properties and methods, Omnis uses a system calledtatgon The notation for an object

is really the path to the object within the object tree. The full notation for an @bguiwn

in the status bar of the Notation Inspector. You can use the notation to execute a method or
to change the properties of an object, and you can use a notation string anywhere you need
to reference a variable or field name.

Inthe notationallppperty and standard method names |
methods are further distinguished from properties by having parentheses after their name.
Standard objects and group names also begin with a dollar sign. To write the full notation

for an dject you need to include each object and group in the path to the object, separating
each object using fA.0 a dot. For exampl e,
use the following notation

$root.$libs.LIBRARYNAME.$windows.Windowname
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This rotation includes $root as the base object, the $libs group containing all the open
libraries, the name of your library, the $windows group containing all the window classes in
your library, and lastly the name of the window itself. If you want to refargarticular

object on your window you need to add the $objs group and the name of the object

$root.$libs.Libraryname.$windows.Windowname.$objs.Objectname

You can omit certain object names from a notation string to make it shorter, and when you
have onlyone library open usually you can omit the library name as well. You can omit the
following objects: $root, $constants, $clib, $hashvars, $libs, $extobjects, $tvars, $datas,
$cvars, $files, $lvars, $vals. In most cases therefore, you can refer to aroobgestndow

as

$windows.Windowname.$objs.Objectname

In addition, there are a number of shortcuts that let you reference objects, without always
referring right back to the $root object, and certain global objects that you can use to make
your code more eneric. These are described below.

Item References

To save you time and effort, and to make your code more efficient, you can create an alias
or reference to an object wh you can use in place of the full notation for the object. To

do this, you create a variable of tyipem referencand use th&et referenceommando

assign the notation to the variable. The item reference variable cdrabg scope, and the
notation can be any valid Omnis notation for an object, a group, or even an object property.
For example

; Declare variable WinRef of type Item reference

Set reference WinRef to Libraryname.$windows.Windowname

; creates a reference to the window which you can use in your code
Do WinRef.$forecolor.$assign(kBlue) ;; changes the window forecolor

You can enter the notation for an object in the initial value field for the item reference
variable. You can also find the full notation far a@bject in the Notation Inspector and drag
it to the notation field when you enter tBet referenceommand.

You can also use an item reference variable to return a reference to a new object, when
using methods to create a new class, instance, or objgthermore Omnis contains a

special property called $ref which you can use to return an item reference to an object. Both
these features are used in the section describidgdlt®emmand below.

Current Objects

Under $root, Omnis contains a number of global state variables that tell you about how
Omnis is currently executing, or what objects, instances, and methods are currently being
used. These objects provide a shortcut tacthreent objecior instance that is currently
executing. Mostly their names begin with 7
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$cclass
the current class

$cdata
the current open data file

$cinst
the current instance; usually the instance contaitiagurrently executing method

$cfield
the field where the current method is executing

$clib
the current library

$cmethod
the current executing method

$cobj
the current object within a class instance

$cparmcount
the number of parameters that the caller has passed to the current method

$crecipient
the current recipient of an event; if a custom method is being processed, $crecipient is
the recipient bthat method

$ctarget
a reference to the target field, that is, the field which currently has the focus (shows the
caret and is sent keyboard events)

$ctask
the current task; is usually the startup or default task untilopen another task

$cwind
the current window instance

$topwind
the topmost open window instance

You can use the current objects in place of the full notation for a specific object to make the
object and its code reusaldnd portable between libraries. For example, you can use $cinst
in a method within a window instance to refer to itself, rather than referring to it by name

$cinst
: rather than
$root.$iwindows.WindowlnstanceName

20
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You can refer to the current librarging $clib. For example, to make the current library
private use

Do $clib.$isprivate.$assign(kTrue)
; is more generic than
Do $libs.MyLibrary.S$isprivate.$assign(kTrue)

Do Command and Executing Methods

While you can us€alculateto change an object property or evaluate an expression, you
can use th®o command for all expressions that execute some notation. In this respect, the
Do command is the singlmost powerful command in OmnisoY can use thBo

command to set the value of a property, or to run any standard or custom methbd. The
command has several variants which include

C Do
sends a message to an object in your library, or assigns a value to an object property.
Normally you $iould execute thBo command in the current object to execute one of
its methods or assign to one of its properties. There are a number of common methods
that you can use with tHeo command including $open() to open an instance of a class,
$assign() to cange an object property, $redraw() to redraw an object, and so on

C Do inherited
executes the inherited method for the current method

C Do default
runs the default processing for a custom method

C Do redirect
redirects method execution to a custom methitk tke same name as the current
method contained elsewhere in your library

C Do method
calls a method in the current class and returns a value

C Do code method
runs a method in a code clas® returns a value

Note that you can display a list of btiitt methods for an object or object group by clicking

on the object in the Notation Inspector and opening the Property Manager. The methods for
an object are listed under the Methods tab in the Property Managédn8ee Studidelp

for a complete list of ntbods for all the objects in Omnis. The Show Runtime Properties
option in the Property Manager context menu lets you view properties that are normally
available in runtime only, that is, properties of an instance rather than a design class. When
runtime poperties are visible in the Property Manager the methods for the instance are also
shown. You cannot set runtime properties or use methods shown in the Property Manager,
they are there as a convenient reference when you are writing code.
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Do command

You can use thBo command in Omnis to do almost anything: execute some notation,
evaluate an expression, and so on. Specifically, you can use it to execute a method for an
object or assign a value to one of its properties.Dtheommand retuma value to

indicate whether the operation was successful or not, or for some methods a reference to the
object operated upon. This section shows you how you can uBe tteanmand and

introduces some of the most useful methods.

$open() method

Using theDo command with the notation you can perform many operations that are
otherwise performed with a command. For example, the class types that you can open
contain an $open() method which you can execute usingdftemmand. For example,
you can open a window using

Do $windows. WNDOWAME $ 0 p e IngTancilam®, kWindowCenter)
; opens a window in the center of the screen

The $open() method returns a reference to the instance created. For example

; Declare variable WindRef of type Item reference

Set reference WindRef to LIB1.$windows.WindowName

Do WindRef.$open('WindowlInstance’) Returns WindRef

; WindRef now contains a reference to the window instance

: 6%$root. $i windows. Windowlnstanced which you c
Do WindRef.$forecolor.$ass ign(kBlue) ;; changes the instance

You can use a null value instead of an ins
force Omnis to use the class name as the instance name. Alternatively you can use an
asterisk in place of the instance name and @ &ssigns a unique name to the instance,

using the notation CLASSNAME_number. You can return the instance name in an item
reference variable and use the reference in subsequent code. For example

; Declare variable iMenuRef of type Item reference

Do $menus.MCUSTOMERS.$open(*') Returns iMenuRef

; iMenuRef now contains a reference to the menu instance, which

coowi | be something |ike 6%root. $i menus. MCUSTC

You can close an instance using the $closegthod. For example, tlellowing method
opens a window instance, lets the user do something, and closes the instance

; initially WindRef contains a reference to the window class

Do WindRef.$open('WindowlInstance') Returns WindRef

; let the user do something

Do WindRef.$close()

You can close the current window from inside the instance using

Do $cwind.$close()
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Classes that contain the $open() methods also have the $opemoeite()l. This method

opens an instance if one does not already exist (excludirdpwimenus, window toolbars,

and cascaded menus). In the case of a window, $openonce() brings the window to the top if
it is already open. $openonce() returns an item reference to the new or existing instance,
like $open().

$assign() method

You can change the properties of an object, including the properties of a library, class, or
field, using theDo command and the $assign() method. The syntax for the $assign() method
is NoTATION.PROPERTY.$assign{aLue) whereNoTaTioN is the notation fortte object,

PropPERTYIS the property of the object you want to change,\ande is a value depending

on the context of the object being changed. Usually you can use an Omnis constant to
represent a preset value, and for boolean properties, such as pedeyen can use kTrue

or kFalse to set the property as appropriate. For example

Do $clib.$prefs.$mouseevents.$assign(kTrue)

; turns on mouse events for the current library

Do $cclass.  $closebox.$assign(kTrue)

; adds a close box to the current window clas s
Do $cfield.$textcolor.$assign(kGreen)

; makes the text in the current field green

$add() method

You can create a new object in your library using the $add() method. In the notation you are
really adding a new object to a particular gro@iplgjects. For example, to create a new

field on a window you need to add the object to the $objs group of objects for the window,
as follows

Do $cwind.$objs.$add(kPushbutton,iTop,iLeft,iHeight,iwWidth)
; adds a pushbutton to the window with the
; specif  ied size and position
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When using $add(), you can return a reference to the new object in a return field of type
item reference. You can use the reference to change the properties of the new object. For
example

; Declare variable WindRef of type Item refe rence
Do $windows.$add('NewWindowName') Returns WindRef
; now use the reference to change the new window

Do WindRef.$style.$assign(kPalette)

Do WindRef.$title.$assign('Window title’)

Do WindRef.$clickbehind.$assign(kTrue)

Do WindRef.$keepclicks.$assign(kF alse)

Do WindRef.$modelessdata.$assign(kTrue)

Do WindRef.$backcolor.$assign(kRed)

Do WindRef.$forecolor.$assign(kWhite)

Do WindRef.$backpattern.$assign(2)

$redraw() method

When you change an object or several objects on an open windapthesido command,
you often need to redraw the window. However if you change an object before $construct()

compl etes execution for the window instanc
can redraw an object, window, or all open windows using theér&ng) method. For

example

Do $cfield.$redraw()

; redraws the current field

Do $cwind.$redraw()

; redraws the current window
Do $root.$redraw()

; redraws all window instances

The $redraw() method has three parameters that allow you to specify thieoéxien
redraw for window fields and/or background objects: the parameters are:
$redraw(bSetcontents,bRefresh,bBackObjects) where bSetcontents defaults to true,
bRefresh defaults to false, and bBackObjects defaults to false.

$root.$redraw(kTrue,kTrue)

. redraws the contents and refreshes all the field in all window
$root.$redraw(kFalse, kFalse,kTrue)

; redraws all background objects for all open windows
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$sendall() method

You can send a message to alliteens orobjects in a group usinthe Do command and

the $sendall() method. For example, you can redraw all the objects in a group, you can
assign a value to all the members of an object group, or you can hide all the members of a
group using the $sendall() method and the appropriate gesBaefull syntax for the

method is:

$sendall({message|message,condition
[,blgnoreUnrecognizedCustomAttribute=kFalse]})

wheremessagés the message you wantsend to all the objects andnditionis a
calculation which the objects must satisfy égeive the message. For example

Do $iwindows.$sendall($ref.$objs. FiELD NameS$redraw())

; redraws the specified field on all window instances

Do $cwind.$objs.$sendall($ref.$textcolor.$assign(kYellow))

; makes the text yellow for all the fields on the cur rent window
Do $cwind.$objs.$sendall($ref.$visible.$assign(kFalse),$ref.$order<=5)

; hides the first five objects on the current window; useful

; for window subclasses if you want to hide inherited objects

The optional third argument blgnoreUnrecognizadtomAttribute causes $sendall() to

ignore unrecognized custom attribute errors, which would otherwise cause a runtime error
when the library preference $reportnotationerrors is kTrue. This argument defaults to kFalse
if omitted.

$sendallref ()method

When using $sendall(), you can use $ref to refer to the group member receiving the
message. However you can use $sendallref, which is an item reference to the item currently
receiving the message sent with $sendall (note that $senda@tf supported in client
methods). Consider the case where a parameter passed to the message is evaluated by
calling another method, or a function implemented in an external component. In this case, if
you use $ref in the parameters passed to this ota#hrod or function, it will actually refer

to the item involved in making the call to evaluate the parameter. This is where
$sendallref() could be used, if you wish to pass some property of the group member
receiving the message to the other method artioimn.

For example:

Do $cinst.$bobjs.$sendall(
$ref.$text.$assign(
StringTable.$gettext(
$cclass.$bobjs.[$sendallref.$ident].$text)))

The example uses the text stored in the class as the row id in the string table, and assigns the
text stored inhe string table to the background object. In the example, $sendallref.$ident
returns the ident of the background object receiving the message. If you were to use
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$ref.$ident, the $ref would refer to the custom attribute representing the external component
function, and the call to $sendalbuld not have the desiregffect.

$makelist() method

Quite often you need to build a list containing the names of all the objects in a group, and
you can do this using the makelist() method. For exampl

Do $clib.$classes.$makelist($ref.$name) Returns cLIST

; builds a list of all the classes in the current library and

; places the result in cLIST

Do $imenus.$makelist($ref.$name) Returns cLIST

; builds a list of all the currently installed menus

Do inherited

TheDo inheritedcommand runs an inherited method from a method in a subclass. For
example, if you have overridden an inherited $construct() method, you can i the
inheritedcommand in the $construct() method of thectas to execute the $construct()
method in its superclass.

Do default

You can use thBo defaultcommand in a custom method with the same name as a standard
built-in method to run the default processing for method. For exanmple;an use thBo
defaultcommand at the end of a custom $print() method behind a report object to execute
the default processing for the method after your code has executed.

Do redirect

You can use thBo redirectcommand in awstom method to redirect method execution to
another custom method with the same name that is contained in another object in your
library. You specify the notation for the instance or object you want execution to jump to.

Inheritance and custom methodse &urther discussed in ti@bject Oriented Programming
chapter.

Calculate Command and Evaluating
Expressions

This section describes how you use @aculatecommandwith an expression. It also
discusses using square bracket notation for strings. You should also see the later section on
error handling.

The Calculatecommand lets you assign a value to a variable calculated from an Omnis
expression. Expregons can consist of variables, field names, functions, notation strings,
operators, and constants. For example

Calculate varl as var2+var3
in this case, fivar2+var30 is the expressi
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Calculate varl as con('Jon', 'McBride")

Here the expression uses tlmn()functionwhich joins together, or concatenates, the two

strings 6Jond

and

6 Mc Br i

de 6.

You

mu st

encl

See theOmnis Studidielp for a complete list of functions. In expressions, functions appear
as thefunction name followed by parentheses enclosing the arguments to the function. The
function returns its result, substituting the result into the expression in place of the function
reference. Calling a function does not affect the flag.

The Omnis operatsare shown below, in precedence order, that is, the order in which they
get evaluated by Omnis. Operators in the same section of the table are of equal precedence,
and are evaluated from lei tight in an expression.

Parentheses 0
Unary minus -
Multiplication *
Division /
Addition +
Subtraction -
Less than <
Greater than >
Equal to =
Less than or equal to <=
Greater than or equal td >=
Not equal to <>
Logical AND &
Logical OR |

When you combine expressions with operators, the order of expressions will often make a

difference in the interpretation of the expression; this is a consequence of the mathematical
properties of the operators such as subtraction and division.afogroup expressions
using parentheses to ensure the intended result. For example

Calculate Iv_Num as 100 * (2 + 7)

evaluates the expression in parentheses first, giving a value of 900. If you leave off the

parentheses, such as

Calculate Iv_Num as 100 *

2+7

Omnis evaluates the * operator first, so it multiplies 100*2, then adds 7 for a value of 207.

Square Bracket Notation
You can use a special notation in strings to force Omréxpand an expression into the

string. You do this by enclosing the expression in square brackets; Omnis evaluates the
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expression when the string value is required. You can use this in all sorts of ways, including
the technique of adding a variable vataghe text in the SQL or text buffer.

You can use square bracket notation wherever you can specify a single variable or field
name, including

C command parameters, for examp message

OK message {Your current balance is [lv_curbalance]}

C window or rgoort fields; you can include values in text objects, such as

Your current balance is [Iv_curbalance]
C variable or field names within@alculatecommand or text object
C function parameters

Square bracket notatidets you refer to a value indirectly letting you code general
expressions that evaluate to different results based on the values of variables in the
expression; this is calldddirection For example, you can include a variable name
enclosed in scare brackets in a text object to add the value to the text at runtime. However
in general, there is a significant performance penalty in using indirection.

If you need to use [ or ] in a string but do not want the contents evaluated, then use [[ and ]
to enclose the conteritsdouble up the first or opening square bracket. This is useful when

you use square bracket notation with external languages that also use square brackets, such
as the VMS file system or DDE.

Type Conversion in Expressions

Omnis tries its best to figure out what to do with values of differing data types in
expressions. For example, adding a number and a string generally isn't possible, but if
Omnis carconvert the string into a number, it will do so and perform the addition. Some
other examples are

; Declare local variable IDate of type Date D m Y

Calculate IDate as 1200

; 1200 is no. of days since 31st Dec 1900

Calculate IDate as 'Jun 5 93'

;conv  string to date in format D m Y

OK message {Answer is [jst(IDate,'D:D M CY")]} ;; reformat date

Calculate INum as IDate ;; sets INum to 1200, the no. of days

Boolean values have a special range of possibilities.
C YES, Y, or 1 indicate a true status
C NO,N, or 0 indicate a false status

FALSE and TRUE are not valid values; Omnis converts them to empty.



Methods

; Declare local variable LBOOL of type Boolean
Calculate LBOOL as 1 ;;is the same as...
Calculate LBOOL as'Y' ;; or 'YES'

; the opposite is

Calculat e LBOOL as 0 ;; or 'NO' or 'N'

OK message { The answer is [LBOOL] }
Calculate LBOOL as 'fui' ;; is the same as...
Calculate LBOOL as "

You can convert any number to a string and any string that is a number in string form to a
number.

; Declare local var iable IChar of type Character

; Declare local variable INum of type Number floating dp
Calculate IChar as 100

OK Message { [IChar], [2 * IChar], and [con(IChar,'XYZ")] }

; Gives message output 100 200 and 100XYZ

Calculate INum as IChar

Calculate IChar a s INum

OK Message { [IChar], [[Num * IChar], and [con(IChar,’ABC"] }
; Gives message output 100 10000 and 100ABC

Constants

You will often find situations in Omnis where you must assign a value thasepisesome
discrete object or preset choice. Omnis has a set of predefined constants you should use for
this kind of data. For example, a class type can be one of the following: code, file, menu,
report, schema, and so on. Each of these is representezbhgtant: kCode, kFile, kMenu,
kReport, kSchema, respectively. You can get a list of constants from the Catalog; press
F9/Cmnd9 to open the Catalog. You can use constants in your code, like this

Calculate obj1.$align as kRightJst ;; or use Do
Do obj 1.$align.$assign(kRightJst)
; aligns the object obj1 to the right

Although you can use the numeric value of a constant, you should use the predefined string
value of a constant in your methods. In addition to ensuring you're using the right constant,
your code will be much more readable. Moreover, there is no guarantee that the numeric
value of a particular constant will not change in a future release of Omnis.

Calling Methods

You can execute another thed in the current clagsingDo methodor call a method in a
code classisingDo code methadlhese commands let you pass parameters to the called
method and return a value in a return field. Fomepla, the following method named Setup
calls another method named Date and returns a value.
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; Setup method
Do method Date (INum,IDate+1) Returns IDate
OK Message {Date from return is [IDate]}

; Date method, the called method

; Declare Parameter var IpNu  m of type Number 0 dp

; Declare Parameter var IpDate of type Short Date 1980..2079
OK Message {Date from calling method is [I[pDate], number is [IpNum]}
Quit method {lpDate +12}

Note that when you call a code class method from within an instance tieeofdicinst, the
current instance, does not change. Therefore you can execute code in the code class method
that refers to the current instance and it will work.

WARNING Omnis does not stop a method calling itself. You must be careful how the
method teminates: if it becomes an infinite loop, Omnis will exhaust its method stack.

Quitting Methods

You can use th@uit command, and its variants, to quit methods at various levels.

C Quit method
quits the current method and returns a value to the calling method, if any

C Quit event handler
quits an event handling method

C Quit all methods
quits all the currently executing metls, but leaves Omnis running

C Quit all if canceled
quits all methods if you press Cancel

C Quit Omnis
exits your application and Omnis

You can also clear the method stack with@hear method stackommand, which does the
same thing as the debugger m&tack>>Clear Method Stack it removes all the methods
except for the current one. If you folldBlear method stackith Quit methodit has the
same effect a@uit all methods

The Quit methodcommand allows you to exit a method and return a value to the calling
method. For example:
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; Quit the method myMethod and return the flag
; from the Yes/No message to the calling method

; the calling method
Do method myMethod Returns IReturnFl ag

; method myMethod
Yes/No message {Continue ?}
Quit method #F

It is possible to call another method in the return value@fiia methoccommand, but this
can lead to unpredictable results, especially if the called method contd&tnsearbata
comnand, e.g.

Quit method Returns iOtherObject.$doSomeThingThatContainsEnterData

Flow Control Commands

The Constructs..group contains many commands that let you control the execution and
program flow of your methoddf statements let you test a condition and branch
accordingly; loop commands iterate based on tests or sequendgsptheentommand

lets you comment your code; and reversible blocks let you manipulate objects and values
and restoe their initial values when the block terminates.

Several commands in this command group have starting and terminating comihands (
End if, for example). You must use the correct terminating command, or you will get
unexpected results. If chromacodisgenabled, the beginning and terminating commands
for most branching and looping constructs are highlighted. You can enable chromacoding
using the View>>Show ChromaCoding menu option in the method editor.

Branching Commands

Thelf commandets you test the flag, a calculation, or a Cancel event. The Flag is an
Omnis variable with a True or False value which is altered by some commands to show an
operation succeeded, or by user input. El®command lets you take an alternative action
when thdf evaluates to fals&lse ifgives you a series of tests. You must usetie If
command to terminate dfi statements

A simple test of the flag looks likis:

If flag true
Do method Setup
End if

You can do a sequential checking of values using a calculation expression:

31



Chapter 18 Omnis Programming

32

If CollCourse ='French’
Do method Languages

Else | f Coll Course = 6Sciencebd
I f Coll SubCourse = 6Biologybo
Do method ScienceC1l
Else
Do method ScienceC2
End If
Else
OK message {Course is not available.}
End If
While Loops

TheWhileloop tests an expression at the beginning of a loopWihiee commandwill not
run the code block at all if éhexpression is false immediately. You would u¥etale
command when you want to loop while an expression is true.

: Declare Count with initial value 1
While Count <=10
OK message {Count is [Count]}
Calculate Count as Count + 1
End While

Thisloopwil output 10 messages. | f the conditi
once.

Repeat Loops

A Repeatoop lets you iterate until an expression becomes true. Repeat loops always
execute at least once, that is, the test specified iditiecommand is carried out at the

endof the loop, after the commands in the loop are executed, whereas While loops carry out
the test at the beginning of the loop.

; Declare Count of Integer type with initial value 1
Repeat
OK message {Count is [Count 1}
Calculate Count as Count + 1
Until Count >=10

This loop will output 9 messages.
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For Loops

TheFor field valuecommand lets you loop for some specific number of iterations, using a
specified variable as ¢hcounter. The following example builds a string of ASCII characters
from their codes using the functioogn()andchr().

; Declare Count

Calculate cvarl as " ;; clear the string

For Count from 48 to 122 step 1 ;; set the counter range
Calculate ¢ varl as con(cvarl,chr(Count)) ;; add char to string
Do $cwind.$redraw()

End for

TheFor each line in liscommandoops through all the lines in the current list.

Set current list LIST1

For each line in list from 1 to LIST1.$linecount step 1
; process each line

End for

Switch/Case Statements

The Switchstatement lets you check an expression against a series of values, taking a
different action in each case. You would usevatdh command when you have a series of
possible values and a different action to take for each value.

The foll owing method uses a | ocal vari abl e
fiBo, and ACO.
; Parameter pString(character 10) ;; receiv es the string
Calculate | Char as mid(pString, 1, 1) ;; takes the first char
Switch | Char
Case 6 A0
; Process for A
Case 6 B0
; Process for B
Case 6 CO
; Process for C
Default
; do default for all cases other than A, B, or C
End switch

It is agood idea to use thigwitchcommand only for expressions in which you know all the
possible values. You should always have Gasestatement for each possible value and a
Defaultstatementhat handles any other value(s).
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Escaping from Loops

While a loop is executing you can break into it at any time usingrések keycombination

for your operating system: under Windows it is @reak, under MacOS it is Cmnd

peliod, and under Unix it is CtC. Effectively, this keypress
Omnis performs any repetitive task such as building a list, printing a report, or executing a
Repeat/While loop, it tests for this keypress periodically. For Repeag\\dloips, Omnis

carries out the test at the end of each pass through the loop.

To create a more controlled exit for the finished library, you can turn oéfrttieof looptest
and provide the user with a working message wiflaacelbutton When theCancel
button is visible on the screen, pressing the Escape key under Windows cpE€riaatl
under MacOS is the equivalent to clickiGgncel For example

Disable cancel test at loops ;; disables default test for | oops
Calculate Countas 1
Repeat
Working message  (Cancel box) { Repeat loop...}
If canceled
Yes/No message {Do you want to escape?}
If flag true
Quit all methods
End If
End If
Calculate Count as Count+1
Until Count > 200

Thelf canceledcommandletects the Cancel event and quits the method. To turn on testing
for a break, you can use tB@able cancel test at loogemmand

TheBreak to end of loopommandets you jump out of a loop without having to quit the
method, and th&ntil breakprovides an exit condition which you can fully control. For
example
Repeat
Working message  (Cancel box) { Repeat loop...}
If cancel ed
Yes/No message {Are you sure you want to break out?}
If flag true
Break to end of loop
End If
End If
Until break
OK message {Loop has ended}
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If you have not disabled the cancel test at loops, aBE&hk/CmnéperiodCtrl-C
terminates all mhods and does not execute @K messageHaving turned off the
automatic cancel test at loops, you can still caulaitall methodsvhen canceled. For
example

Disable cancel test at loops
Calculate Countl as 1
Calculate Count2 as 1
Repeat
Repeat
Waking message (Cancel box) {Inner repeat loop}
Calculate Count2 as Count2 + 1
Until Count2 > 12
Calculate Count2 as 1
Working message  (Cancel box) {Outer repeat loop...}
Quit all if canceled
Calculate Countl as Countl + 1
Until Countl > 20

If the user selects Cancel in the outer loop, the method quits, but from the inner loop there is
no escape.

Optimizing Program Flow

Loops magnify a small problem into a large one dependent on the numtezatdns at
runtime, and other program flow commands can use a lot of unnecessary time to get the
same result as a simpler command.

Here are some tips to help optimize your methods.

Use theFor command instead of the equival&dhile or RepeatommandsFor has a fixed
iteration, while the other commands test conditions. By eliminating the expression
evaluation, you can save time in a long loop.

Use theSwitchcommand instead of equivaldftElsecommands where possible. Arrange
both theCasecommandsvithin a Switchand the severadf andElseif commands so that
the conditions that occur most frequently come first.

Use theQuit methoccommand to break out of a method as early as possible after making a
decision to do so. This can be a tradeoff witadability for long methods because you have
multiple exits from the method; if falling through to the bottom of the method involves
several more checks, or even just scanning through a large block of code, you can
substantially improve performance by augltheQuit methochigher up in the code.

Avoid using commands withnat | dbompdt Faoot walalmp | e
comment lines inside the loop. You can alsodwg®p to start of loopo bypass the rest of
that iteration of the loop.

35



Chapter 18 Omnis Programming

36

You can speed up a frequently called method by putfiptimize methodt the start: refer
to Omnis Studidielp for details of this command.

Reversible Blocks

A reversibleblock is a set of commands enstal byBegin reversible blockndEnd

reversible bloclcommands; a reversible block can appear anywhere in a method. Omnis
reverses the commands in a reversible block automaticalgn tte method containing the
reversible block ends, thus restoring the state of any variables and settings changed by the
commands in the reversible block.

; commands...

Begin reversible block
; commands...

End reversible block

; more commands...

Revesible blocks can be very useful for calculating a value for a variable to be used in the
method and then restoring the former value when the method has finished. Also you may
want to change a report name, search name, or whatever, knowing that the saiting

return automatically to their former values when the method ends.

TheOmnisHelp (press F1)ndicates which commands are reversible.

Consider the following reversible block.

Begin reversible block
Disable menu line 5 {Menul}
Set current list cListl
Define list {cvar5}
Build window list
Calculate INum as 0
Open window instance Window?2
End reversible block
; more commands...

When this method terminates:

Omnis closes window Window?2

Omnis restores INum to its original value

The defirition of cListl1 returns to its former definition

Omnis restores the former current list

SAREE ST R A

Omnis enables line 5 of Menul

At the end of the method, Omnis steps back through the block, reversing each command
starting with the last. If there is more than eeeersible block in a method, Omnis reverses
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the commands in each block, starting from the last reversible block. If you nest reversible
blocks, the commands in all the reversible blocks are treated as one block when they are
reversed, that is, Omnis stepeckward through each nested reversible block reversing each
command line in turn. You cannot reverse any changes that the reversible block makes to
Omnis data files or senAyased data unless you carefully structure the server transaction to
roll back & well.

Losing property values

Certain notation properties affect other properties when they are assigned, for example,
assigning $calculated kFalse clears $text for the field. Therefore, if the $calculated

property is set within eeversible block, and the state of $calculated is reversed, the value in
the $text property is not reinstated. Such relationships between properties are not supported
by the reversible block mechanism. If you wish to maintain the value of a propertyathat m

get cleared during notation execution, you should store the value in your own variable and
assign the value to the property at runtime.

Error Handling

When you enter a command, Omnis automatically chésksyntax. When a command is
executed in a method, you can getiatime error, a processing error rather than a syntax
error.Fatal errorseither display a message and stop method execution or open the
debugger at the offending command.

You can causa fatal error to occur with thgignal errorcommand which takes an error
number and text as its argument. This lets you define your own errors, but still use the
standard Omnis error handler mechanism.

In addition, Omnis maiains two global system variables #ERRCO®18 #ERRTEXT

that report error conditions and warnings to your methods. Fatal errors set #ERRCODE to a
positive number greater than 100,000, whereas warnings set it to a positive tegslilean
100,000.

You can trap the errors and warnings by adding a method to test for the various values of
#ERRCODE and control the way Omnis deals with them; this is called@nhandler

The command.oad error handletakes the name of the method and an optional error code
range as its parameters:

Load error handler Codel/1 {Errors}
; warnings and errors will be passed to handler in code class

Once you install it, Omnis calls the error handler when an error ®acthe specified
range. Please refer to tennis Studiddelp for a detailed description of thead error
handlercommand and examples of its use.

There are several commands prefixed with S&Rich stands for Set error action. Using
these commands, you can tell Omnis what to do after an error:
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C SEA continue execution
continues method execution at the command following the command that signaled the
error; if the error handling routine has not altered them, #ERRCODE and #ERRTEXT
are awailable to the command

C SEA report fatal error
if the debugger is available, it displays the offending command in the method window
and the error message in the debugger status line

C SEA repeat command
repeats the command that caused the error.

Repeating @ommand should be done with care since it is easy to put Omnis into an endless
|l oop. I f the error has a side effect, it
of memoryd condition occur s, it mmly be pos:c
memory to repeat the command successfully.

Calculation Errors

The library preference $reportcalculationerrors (default is true) specifies whether or not
calculation errors are reported. When tr@ennis will report errors that occur when

evaluating calculations, such as divide by zero errors. The report message is sent to the trace
log, containing the error and code that caused the problem.

In addition, when executing calculations usibgandCalculate Omnis enters the
debugger when the error occurs (provided debugging is allowed). This will not occur when
these commands execute in the Omnis web client.

Redrawing Objects

There are a numbef commands that let you redraw a particular object or group of objects.
The Redraw commarnths the following variants.

C Redrawfield or window
redraws the specified field or window, or list of fields or windpmate this command
with refresh all instances of the window

C Redraw lists
redraws all list fields on the current window or redraws all lists in your library

C Redraw menus
redraws all the currently installed menus

C Redraw toolbar
redraws the specified custom toolbar

You can uselte $redraw() methotb redraw a field or fields, a window or all windows, as
described earlier in this chapter.
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Refreshing window instances

You can use the $norefreslindow instance property to control the refreshingvsfdows.
When set to kTrue screen updates are disabled and the window is not refreshed. You can
use this property to improve performance, for example when setting a large number of
exceptions for a complex grid. Setting the $norefresh property to kFéllsmable screen
refreshing.

Message Boxes

There are a number of message boxes you can use in your library to alert the user. The
commands for these messages are iMbgssage boxes group. They include

C OK message
displays a message in a box and waits for the user to click an OK button. For emphasis
you can add an info icon and sound the system bell. You can use square bracket
notation in the message text to display the current valuar@bles or fields. For
example OK message {[sys(G)Wi | | di splay the userbés se
kCr constant enclosed in square brackets to force a line break in the message, e.g. 'First
line[kCr]Second line'.

C Yes/No messagandNo/Yes message
displays a message in a box and waits for Yes or a No answer from the user. Either the
Yes or the No button is the default. You can use the kCr constant enclosed in square
brackets to force a line break iretmessage, e.g. 'First line[kCr]Second line'.

G Prompt for input
displays a dialog prompting the user for input

G Working message
displays a message while the computer is processing data or executing a methad; wi
Cancel button the user can break into the processing wittBtak/Cmnd
periodCtrl-C

Events are reported in Omnisegent messagethese messages are sent to the event

handling methods as one or meneent parameterd he first parameter of an event

message, pEventCodeontains amvent codeepresenting the event. Event messages may
contain a second or third parameter that tell you more about the event. For example, a click
ona list box will generate an evCligvent plus a second parameter pRow telling you the

row clicked on. Note that all event codes
parameters are prefixed wentdodesimywurévent t er 0
handling methods to detect specific events, and the event parameters to test the contents of
event messages.
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When an event occurs thefault actiornormally takes place. For example, when the user
presses the tab key to move te tiext field on a data entry field, the default action is for

the cursor to leave the current field and enter the next field on the window, and normally
this is exactly what happens. However you could put a method behind the field that
performs any one af number of alternative actions in response to the tab. That is, the event
handling method could use the tab to trigger a particular piece of code and then allow the
default action to occur, it could pass the event to somewhere else in your librapgudd it
discard the event altogether and stop the default action from happening.

Event Handling Methods

You can write an event handling method for each field and object containgadow,

menu, toolbar, and report classes. The other class types do not generate events. You add the
event methods for window and report fields in Eield Methodgor the class. For menu

classes you can add an event mettooitheLine Methoddor a menu line, and for toolbar

classes you can enter an event method i tted Methoddor each toolbar control.

Events for remote forms and web components are describedbetedoping Web
Applicationschapter in this manual.

Window fields, toolbar controls, and menu lines contain a default event handling method
called $event()and report fields contain a default event handling method called $ptint()
you open the field methods for a window field, toolbar control, or menu line you will see an
$event() method, and for each report field you will see a $print() method for the object.
These are the default event handling methods for those objects.

To view the event handling method for a field or object

ﬂ Show the design screen for the class
ﬂ Right-click on the field, menu line or toolbar control

ﬂ Choose Field Methods, Line Methods, or Tool Methods, as appte

The method editor opens showing the first method in the list for the field or object. If this is
not the $event() method, select it from the list to view it. Some event handlers will contain
code to handle a range of possible events in the object.

The event handling method for some types of field may be empty, because there is only one
possible event for the object. For example, the event handling method for a menu line is
empty since you can only select a menu line. Therefore any code you putbievent()

method for a menu line runs automatically when you select the line.
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To enter the code for an event handling method

q Assuming you have opened a default $event() method for a field, click on the next
command line after th&n command

or, for an empty $event() method

ﬂ Select the first line of the method

For example, you can open the event method for a pushbutton, that contains @rsingle
evClickcommand which will detect a click on the button.

ﬂ Enter the code you want to run fivat event

You could use th®o command and some notation in your event handling method, or you
can use th®o method commantb run another method in the current class or instance, or
theDo code methodommando run a method in a code class; in all cases, you can put
literally any code in an event handling method and it will run given the right event.

The On Command

You can use th®On commandad detect events in your event handling methods. Fields from
the Component Store may contain a default event handling method with one édmore
commands to detect different events. For example, an entry field contains the method

On evBefore ;; Event P arameters - pRow ( ltemreference )

On evAfter ;; Event Parameters - pClickedField,
pClickedWindow, pMenuLine,
pCommandNumber, pRow

These lines detect the eventdBeforeandevAfter, which are the event codesntained in

the message sent when the user enters or leaves the field, respectivelylinéhe in

comments indicate which event parameters Omnis supplies for that event. In most cases, the
event parameters are references containing values to do with teataafrthe event: the

field clicked on, the list row number, the menu line number, and so on.

When you select th@n command in the method editor, the list of possible events changes
to reflect the events supported by the object to which $event bel¥ogscan also view
events divided into categories, by using the Events tab of the Catalog.

You can use the default event handling method for a field or add your own. The following
event handler for a data entry field detects an evBefore as the usetlenfertsl and
performs a calculation changing the value of the field.

On evBefore ;; user tabs into date field
Calculate cDate as #D  ;; cDate is the dataname of the field
Redraw {DateField} ;; the current field

Quit event h andler
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Code which is common to all events should be placed at the start of the event handling
method beforeanyOn commands. You can use t@m defaultcommando handle any
events not covered by an earli@n command line. The geral format is

; code which will run for all events
On evBefore
; code for evBefore events
On evAfter
: code for evAfter events
On default
; code for any other events

When you enter th®n command in an event handling method, it displays a list ¢l
available event codes in the command palette. You can click on the one you want, or you
can enter more than one event code for a sidgleommand, for examplen evClick,
evDoubleClickOn commands cannot be nested or contained ifi @nloop consuct

When you have entered tl:n command line for a particular event and selected the next
command line, you can open the Catalog to view the event parameters for that event code.

ﬂ Click on the lineafter anOn evClickcommand line
9 Open the Catalog (F@mnd-9)

9 cClick on Event Parameters under the Variables tab

For example, a®n evClickcommand displays the parameters pEventCode and pRow in

the Catalog. You can use these event parameters in your event handling methods to test the
event message. A cliadn a list box generates an evClick event message containing a
reference to the row clicked on, held in the pRow event parameter. You can test the value of
pRow in your code

On evClick ;; method behind a list box
If pPRow=1 i if row 1 was cl icked on
: Do this...
End If
If pPRow=2 ;; if row 2 was clicked on
; Do that...
End If
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All events return the parameter pEventCode, which you can also use in your event handling
methods.

On evAfter,evBefore :» method behind field
; Do this code for both events
If pEventCode=evAfter
; Do this for evAfter events only
End If
If pEventCode=evBefore
; Do this for evBefore events only
End If

The parameters for the current event are returned kgy#{86)unction which you can use
while debugging or monitoring which events are handled by which methods. For example,
you could use th8end to trace logommandand the functionsys(8) andsys(86)to

report the current method and events, in the $event() method for a field

; $event() method for field 10 on the window

Send to trace log {[sys(85)] - [sys(86)]}

; sends the following to the trace log when you tab out of the field
WindowName/10/$event - evAf ter,evTab
WindowName/10/$event - evTab

You can use any of the parameters reported for an event in your event handling methods.
However, if you enter an event parameter not associated with the current event, the
parameter will be null and lead to a runtiereor.

Mouse Events

Mouse events allow you to detect user mouse clicks inside fields and the background of a
window. Mouse and righitmouse button events are generated only if the $mouseevents and
$rmouseevents liry preferences are enabled. Under Mac OS,-righise events are
generated when you hold down the Ctrl key and click the mouse.

C evMouseDoubleandevRMouseDouble
the mouse, or rightnouse button is doubldicked n a field or window

C evMouseDownandevRMouseDown
evMouseUpandevRMouseUp
the mouse, or righthouse button is held down in a field or window, or the mouse
button is released; for the meedown events you can detect the position of the mouse,
se below

G evMouseEnterandevMouseleave
the mouse pointer enters, or leaves a field
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¢

evDrag
the mouse is held down in a field and a drag operaiabout to start; the parameters
report the type and value of the data

evCanDrop
whether the field or window containing the mouse can accept a drop; the parameters
reference the object being dropped, the type and value of the data

evWill Drop
the mouse is released at the end of a drag operation. The parameters reference the
object being dropped, the type and value of the data

evDrop

the mouse is released over the destination field or window at the endagf a dr

operation. The parameters reference the object being dropped, the type and value of the
data

For the evMouseDown, evMouseUp, evRMouseDown and evRMouseUp events you can
return the position of the mouse as th&' Xoordinates relative to the window bacignd
or field.

¢

¢

¢

pMouseX
Mouse x coordinate

pMouseY
Mouse y coordinate

pMouseHwnd
window identifier of the hwnd receiving the mouse event; the mouse coordinate
parameters are relative to this hwnd

The coordinate origin is the tdpft of the hwnd.

The Quit event handler Command

If you want to discard or pass an event you can us@tiiteevent handlecommand to
terminate arOn construct. A field event handling meith might have the following
structure.

; general code for all events
On evBefore

; code for evBefore events

On evAfter

; code for evAfter events

On evClick,evDoubleClick

; code for click events
Quit event handler (pass event)

On default

; code for an y other events
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The Quit event handlecommand has two options

C Discard event
for some events you can discard the event and stop the default action taking place

C Pass to other handlers
passes th event to the next handler in the chain

Discarding Events

In certain circumstances you might want to detect particular events and discard them in
order to stop the default action fnooccurring. You can discard or throw away events using
the Quit event handlecommand with the Discard event option enabled. Note however, you
cannotdiscard some events or stop the default action from taking place since the event has
already occurred bthe time it is detected by an event handling method. In this c&adt a
event handler (Discard evertas no effect for some events.

Being able to discard an event is useful when you want to validate what the user has entered
in a field and stop the csor leaving the field if the data is invalid. The following method
displays an appropriate message and stays in the field if the user does not enter the data in
the correct format.
On evAfter :; as user leaves the field
If len(CustCode <> 6) ;; check a value has been entered
If len(CustCode = 0) ;; field left blank
OK message {You must enter a customer code}

Else ;; wrong length code entered
OK message {The customer code must have 6 digits}
End If
Quit event handler (Discard event) ;; stay in the field
End If

You can also handle or discard events usinghié¢ methoccommandwith a return value
of kHandleEvent or kDiscardEvent, as appropriate.

Window Events

So far the discussion has focused on field events, which you would normally handle in the
field using an event handling method. However you can enter methods to handle events that
occur in your window as well. Like fields, tiewent handling method for a window class is
called $event(), and you enter this method inGless Method$or the window class.

Window classes do not contain an $event() method by default, but you can insert a method
with this name. You enter the coftg a window $event() method in exactly the same as for
fields using theéOn commando detect events in your window.

Window events affect the window only and not individual fields. They include clicks on the
window background, bringing ¢hwindow to the front or sending it to the back, moving it,
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sizing it, minimizing or maximizing the window, or closing it. For example, when you click
on a windowbs c | osamewWloseventsaregeneratedtheonsndo® o x
indicating that the close box has been clicked and the window has been closed. You could
enter an $event() method for the window to detect these events and act accordingly.

The following window $event() method detects a click on a windownethie current
window, and discards the click if the user is inserting or editing data.

On evWindowClick :; user has clicked on a window behind
If cInserting | cEditing ;; vars to detect current mode
OK message {You cannot switch windows w hile entering data}
Quit event handler (Discard event) ;; keep window on top
End If
Quit event handler

The following window $event() method checks for events occurring in the window and runs
the appropriate methods elsewhere in the class. Note yoatdasym an evResize and

discard it since the resizing has already occurred, but you can reverse the resizing by setting
the size of the open window back to the size stored in the class.

On evToTop
Do method Activate
Quit event handler
On evWindowClick
Do method Deactivate
Quit event handler
On evClose
Do method Close
Quit event handler
On evResized
Do $cwind.$width.$assign($cclass.$width)
Do $cwind.$height.$assign($cclass.$height)
Quit event handler (Discard event)

Window Event Handling (OS X)

Under Mac OS X, whenever the ender clicks on a window title bar (or a button on the
window title bar) the evWindowClick event is generated. The event parameter
pStayingBehind is true if the window receiving the click will not come to the front as a
resultof the click (this event can only ever be true on OS X). For example, when the user
clicks on the zoom box of a window that is not on top, the window will zoom or restore, but
will not come to the top.
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Key events

You can detect which keor key combination is pressed by trapping the evisnt. The
evKey event is sent to the target field when a key is pressed, and has three parameters as
follows:

C pEventCode
The event code

C pKey
The key pressed

C pSystemKey
The system key pressed represented by a code, as follows:

0 Letter/Number 26 End

1..12 | F1..F12 27 Tab

17 Up Arrow 28 Return

18 Down Arrow 29 Enter

19 Left Arrow 30 Backspace
20 Right Arrow 32 Esc

21 Page Up 34 Delete

22 Page Davn 35 Insert

25 Home 53 Context Menu

Control Methods and Passing Events

As already described, you handle events fald§ using an event handling method

contained in the field, but you can add a further level of control over field events by adding
a method called $control() to your window. This method is callwtheow control methad

To allow this method to handle exsryou must pass events to it from the field event
handling methods. You do this by including in your field event handleQtlieevent
handlercommandwith thePass to next handleioptionenabled.

As a further level of control, you can add a $control() method to your tasks. This method is
called atask control methadEvents are passed to the task control method from the window
control method contained in the window belonging to the fBlskrefore, an event may be
generated in the field, passed to the window control method, and then passed to the task
control method.

Window events that are handled in the $event() method for a window can be passed to the
task $control() methods well.
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At each level an event handling method can discard the event or pass it on to the next event
handler. At the task level, the highest level of control, the event can be processed and the
default action takes place, or the event canibeadded and no further action occurs.

The Omnis event processing mechanism gives you absolute control over what is going on in
your application, but it also means you need to design your event handling methods with
care. It is important not to pass onerent to higher levels unnecessarily and to keep

control methods short, to limit the time spent processing each event.

In the following example, the $control() method is contained in an Omnis data entry
window. It sets the main file for the window wheiisiopened or comes to the top, and does
not let the user close the window if Omnis is in data entry mode.

On evToTop
; window comes to the top or is opened
Set main file {FCUSTOMERS}
Quit event handler
On evClose
If cinserting | cEditing ;; va rs to detect current mode
; User closes window when in enter data mode
OK message {You can't close in enter data mode}
Quit event handler (Discard event)
End If

Event Processing and Enter Data Mode

Normally, the default processing for an event takes place when all the event handler
methods dealing with the event have finished executing. It is not possible to have active
unprocessed events when waiting for user input so the default processing is carried out fo
any active events after &nter datacommanchas been executed or at a debugger break.
Therefore if required, you can use tPecess event and continaemmando owerride the
default behavior and force events to be processed allowing an event handling method to
continue.

TheProcess event and contin(Riscard eventpption lets you discard the active event.
For example, in an event handler for evOK the followindecwould cause the OK event to
be thrown away before the subsequent enter data starts.
On evOK

Process event and continue (Discard event)

Open window instance {window2}

Enter data
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Container Fields and Events

Container fields are fields that contain other fields; examples of container fields include
subwindows, tab panes, page panes, scroll boxes, and complex grid fields. The logic for
handling and passing events viitla container field is the same as for simple fields, it just
has more levels of control.

For the purposes of event handling, you can regard the container field as both a field on the
parent window, and a window since it contains other fields. In thjsect, a container field

can have an $event() method that handles events for the container field itself, and a
$control() method that handles events passed to it from the individual fields inside the
container field. Each field in the container field ha&eaent() method to handle its own

events. If the control method for your container field allows it, events are passed to the
parent window control method, which in turn can be passed onto the task control method or
discarded as appropriate.

You can nestontainer fields such as subwindows and tab panes, but nested container fields
do not pass events.

Queuing Events

Some user actions generate a single event which is handled as it occurs &yeybu

handling methods. The event may be dealt with completely in the field or it may be passed
up the event chain as required. However some user actions generate a whole series of
events, one after another. These events are placecireahqueueEach event is handled

by your event handling methods strictly in turn on a4insfirst-out basis. For example,

when the user tabs from one field to another the current field is sent an evAfter and then an
evTab event, then the new figklsent an evBefore event: all these events are placed in the
event queue in response to a single user action, the tab. Similarly when you close a window,
the current field is sent an evAfter, the window is sent an evCloseBox event, then it is sent
an evCbse event. Each one of these events is sent to the appropriate object and is handled
by your event handling methobtieforethe next event in the queue is handled.

In addition to events generated by user actions, you can append an event to the event queue
using theQueuecommandsn the Events..group.
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Queue bring to top
Queue close

Queue cancel

Queue set current field
Queue click

Queue double - click
Queue keyboard event
Queue OK

Queue scroll (Left|Right|Up|Down)
Queue tab

Queue quit

These commands let you simulate user actions such as key presses and clicks on buttons or
windows. For example, th@ueue bring to top\MNDOWNAMB command brings the

specified window instance to the top and simulates a user clicking behind et cu

window. Events generated by these commands are handled after those that are currently
queued. You can queue several events in succession.

Using Tasks

50

Omnis contains two environmentsgdesign modand aruntime male In design mode, you

can create and store classes in your library. In runtime mode, various objects or instances
are created as you run your application. You can group and control the runtime objects in
your application by opening @mstantiating them in task You can manipulate whole

groups of instances by manipulating their task, rather than having to deal with each separate
instance. You define a task in your library aask class.

Task classes can contain variables and methods, and you can define custom properties and
methods for a task class aell. When you open a task you create an instance of that task
class. The task instance is unique in Omnis in that it can contain other instances including
window, report, toolbar, and menu instances. Task instances cannot contain other tasks.
When you @en an instance from within a taslbé&longs tor isowned bythat task.

By opening and closing different tasks, or by switching from one task instance to another,
you can control whole groups of objects. Omnis provides certain default actions which
hampen as the task context switches. You define exactly what happens in the task by
creating methods in the task class. For example, in the task you can specify which windows
are opened and which menus are installed using commands or the notation.

Each libray contains a group of task classes called $taskd Omnis has a group
containing all open task instances called $root.$itasitse order that they were opened.

For web applications, Omnis providesnote task$o handle cknt connections and remote
form instancesThese are described later in this chapter.
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Default and Startup Tasks

When Omnis opens, iteates a task instance for the IDE to run in. This task is called the
default taskand is represented in the notation as $root.$defaulfThsk task instance
contains all the IDE objects such as the Browser, Catalog, Property Masadjsg on.

When you create a new library, it contains a task class caflatup_Tasky default

When you open a library, an instance of the startup task is created automatically. From
thereon all instances opened in the ligrare owned by the startup task. You can delete the
startup task, or you can create other tasks for your application components to run in.

$defaulttask instance

Browser

. Catalod
Startup task instance -

AlboutW indow
nstance

ainMenu
ihstance

Mytaskl instance

W indow
instance

Menu
instanceA

It is not essential to add tasks to your library, your library will safely execute in thepstartu
task, or the default task along with the IDE objects.

The startup task instance has the same name as your library. For a simple application, the
startup task will probably be all you need, with all the other class instances belonging to it.
The startugask remains open for as long as the library is open, but you can close it at any
time using a command or the notation. You can change the name of the task to be opened on
startup by setting the library preference $startuptasknfomall new libraries this is set to
Startup_Task by default.

If you have an application that spans multiple libraries, often only the library used to start
the application will have a startup task. If a library is opened usin@plea library
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commandwith the optionDo not open startup taskhe startup task is not instantiated. In
design mode, you c an frantrunmpng idyod holthdownrthed s st ar
Alt/Option key as you open your library.

Handling application focus events

You can control application focus events generated by the Operating System using the task
methods $omnistofront() and $omnistoback(). These methods can be added to the Startup
task in yourdibrary.

C $omnistofront()
called when Omnis is brought to the front by the Operating System as a result of a user
action such as a mouse click ortab key combination. On Mac OS X, an extra
boolean parameter is passed to $omfnstd(). If the value of this parameter is kTrue,
the user has clicked on the Omnis Icon in the Dock. If a user clicks on the Omnis Dock
Icon, $omnistofront() will be called twice. The first call will be generated as a result of
an OS AppActivated event drthe parameter value will be kFalse. The second call will
be generated as a result of the Dock click and the parameter value will be kTrue.

C $omnistoback()
called when Omnis is sent to the back by the Operating System as a rasusieof
action such as a mouse click ortalb key combination. For $omnistoback() you
should only use Omnis code which produces avisual result. Attempting to open
windows, and so on, while Omnis is losing the application focus may have undesirable
affects and is not supported.

Creating Task Classes

This section describes how you create a task class from the Browser.

To create a task class

q Open your library and select it in the Browser
9 Click on New Class and then the Task option
9 Name the new task

9 Doubleclick on the task class to modify it

You modify a task class in the method editor. You can place in the $constnettQd any
code that you want to run when the task is opened. For the Startup_Task, the $construct()
method is executed when you open your library. You can add any other custom properties
and methods to the task, as well as any type of variable.
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Opening Tasks

Apart from the startup task instance, which is opened automatically when you open your
library, you can open a task using tBpen task instanceommand or the $open() method
Any parameters you supply with the commanoca

Open task instance MyTask/TaskInstance2 (p1,p2,...)
; opens the task, assigns an instance name, and sends parameters

Alternatively you @n open a task instance using the $open() method.

Do MyTask. $open(6Tasklnstance2d6,pl,p2,...) Ret
: does the same as above & returns a reference to the task instance

Current and Active Tasks

Omnis keeps references to two different tasks, dbéve taskand thecurrent taskto keep

track of the tasks that own the topmost instance or GUI object and the currently executing
method. The active task is the task that owns the topmost open window, insiatledor
toolbar currently in use. The current task is the task that owns the currently executing
method.

A task context switchccurs when Omnis changes the current or active tasks. As Omnis
runs your library, the current andtave tasks may point to different task instances

depending on the userdéds actions.

The Active Task

The active task is affected by the user, and is typically the task containing the topmost open
window. Whenan instance belonging to another task is selected, Omnis performs a task
context switch. As part of the context switch, messages are sent to both tasks. The active
task gets sent a $deactivat@ssage, and the new active task is apractivate()

message.

When the active task changes, you can use the $activate() and $deactivate() messages to
perform other relevant actions such as hiding other windows, installing menus, and any
other requirements your applicatioash

In order for Omnis to perform an automatic task context switch when the user selects an
i nstance belonging t o anpmdpértg mustbeasetko kTrieh e t &

Omnis can install and remove menus and toolbamnaatically during task context

switches. Menu and toolbar instances each have a fogadrty that you can set. When set
to true, the menu or toolbar instance is made local to the task that owns it. When a task
context swith occurs, local menus for the previously active task will be removed from the
menu bar, and any local menus instances owned by the new active task will be installed.
Toolbars behave similarly. If the tasks use different docking areas, Omnis will nohéide
docking areas, only the toolbars.
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You can change the active task using the notation, rather than waiting for the user to initiate
a task context switch. To do this, you can set the property $root.$activetask to a different
task instance name to swittdsks.

The Current Task

The current task is under the control of Omnis itself, and is the task instance which contains
the currently executing method. When a custom attribute or event is sent to aceingta
current task is switched to the task which owns the instance, and when control returns from
that attribute or event, the previous task is restored.

When the current task changes, messages are sent to both tasks. The current task is sent a
$susped() message, and the new current task gets a $resomesgpge. If the new current

task is being instantiated for the first time, it gets a $construct() message rather than the
$resume().

In order to avoid endless recunsia task does not get suspend or resume messages during
the execution of a suspend or resume method.

Since $suspend() and $resume() are likely to be called frequently, it is important that the
code for them should be kept as short and efficient as pessidlshould not:

C alter the user interface
C open or close an instance
C switch tasks

You can find out the name of the current task using the notation $ctask().$name, and the
task that owns the instance by using InstanceName.$task().$name.

Closing Tasks

You can close a task instance using@hese tasicommandor the $close(jnethod. When
you close a library all its task instances are closed, and yedhequit Omnis the default
task is closed and all instances belonging to the default task are closed.

When you close a task, all instances belonging to that task are closed or destructed
providing they can be closed. When instances are closed, a messagetd the instance

asking it to confirm whether or not it can be closed. If the instance returns a false message,
Omnis will not close that instance. For tasks, each instance belonging to the task is sent the
message, and then the task itself is demtessage. If any of the instances belonging to the
task cannot be closed, none of the instances nor the task instance are closed.

Task Variables

Task classes can contain both classiasthnce variables of any standard Omnis data type.
Tasks can also contaiask variableswhich are accessible to any instance owned by the
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task. As with other variables, you create task variables in the variable pane of the method
editor.

When two or mee types of variable use the same variable name (this is not recommeded), a
reference to that variable may be ambiguous. In this situation, Omnis uses the variable with
the smallest scope automatically. All other variable scopes have precedence over task
variables.

When a method in a code class is called from another class or instance uBlngtiue
methodcommand the current task continues to point to the calling method. This allows
methods in a code class to have acae#lse task variables from the calling method.

The Design Task

In order for task variables to be available to you for use in design mode, you must establish
a connection between a class and the task whose variables yoo wec¢$s. You do this

by setting the design taskd@signtaskname propertigr the class. The design task

determines which task variables are available to the class: if no design task has been set, the
method editor does not let you declare or see akywta$ables.

Setting the design task for a class doesni
when you open your class, nor will Omnis automatically create an instance of the task. The
design task is simply a way to give you access td afgask variables while you create the
classes in your library.

You can also access task variables without setting a design task by referring to the variable
as $ctask.variablenam€his assumes that the variable will always belong tslagad can
therefore default to the current task.

If you attempt to access a task variable in an instance, and that variable is not available in
the task, a runtime error of oO6Unrecogni zec
will have a NULLvalue.

If you rename a task variable, any references to it are not renamed. Also if one with that
name ceases to exist, references to it which were entered as VariableName are shown in
design mode as $ctask.VariableName. Similarly, if some code cogtainask variable is
pasted into a different class, any task variables used by that code are not copied into the
destination class.

Private Instances

Normally an instance is visible to other tasks and you can reference it using the notation
from anywhere in your library. However you can override this default behavior by making
an instancerivateto the task that ownsit. Yomecn do t hi s by setting
S$isprivateproperty to kTrue.

When you make an instance private, you cannot destruct it, make references to it, or even
see it unless you are within the task that owns it. A task can eveivate o itself, so it
can be closed only when it is the current task. If access to a private instance is required from
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outside of the task, an item reference can be set to the instance, and the item reference can
be passed outside of the task. Oncehlsoccurred, the item reference can be used to
manipulate the instance.

The $root object has a series of object groups, one for each instance type, that are
represented in the notation as $iwindows, $imenus, $itoolbars, $ireports, $itasks. Each of
theseobject groups displays all public instances, as well as instances which are private to
the current task. As the current task changes, the contents of these groups may change to
reflect the private instances present in your library.

Private Libraries

Libraries can be private to a task, and both the library and its classes are visible only to that
task.

The group of open libraes, $libs, contains a private library only when the task which owns
that library is the active task. The Browser does not display classes from a private library.
Standard entry points to the debugger such asdluk on a menu line do not enter the
debwgger if the menu belongs to a private library.

As with private instances, if an item reference to any object within a private library is
passed to an object outside the library, it is able to access the library using notation.

You can make a library prate by setting its $isprivate property to true. This is normally
done immediately after opening the library, but can be done at anytime as long as the task
which owns the library is the active task. Libraries also have the $alwayspioaierty,

which, if set, means they are always and immediately private to their startup task.

Private libraries have an additional property, $nodelnch keeps the debugger from
being entered for any reason when crden that library is executing, including errors,
breakpoints, and the stop key. Code from a private library with $nodebug set does not
appear in the stack menu or the trace log.

When a task is closed, it closes all its private libraries unless thegtdamclosed. This
can occur if, for example, the library has instances belonging to other tasks. If a private
library cannot be closed, it will become nprivate.
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Multiple Tasks

When defgning an application, you might want to partition your library by creating

modules containing all of the windows, reports and methods of like functionality. Each
module can have its own menus and toolbars. An example containing such modules might
be an acounting package, with General Ledger, Accounts Payable and Accounts
Receivable modules.

In a totally modal application, where the user switches between modules, it is easy to ensure
that the user sees the correct menus and tools for the current modufaotleless, mudti

window environment, controlling this can sometimes be difficult. Tasks automate the
process of creating modular applications by providing all the management of menus and
tools for you.

Consider the following example in which a singlgary is running three tasks: the
Startup_Tasland two user taskBasklandTask2 The startup task, which opens
automatically when the library opens, contains an About window. The other two tasks each
contain a window, a menu, and a toolbar. When thesedects a window from either Taskl

or Task2, you may want Omnis to display the correct tools and menus for that window
automatically.

‘Menu 1 . Menu 2
‘Toolbar 1 . Toolbar 2
About window : P
Window 1 Do Window 2
Startup’ Tasl? Taskj Task:é

When the library opens, the startup task opens and displays the About window and then
openghe other tasks, each of which opens its window and installs its menu and toolbar. The
startup task can close itself once the Abc

To open the two tasks, you should execute the following in the $construdidradtthe
startup task

Open window instance AboutWindow

Open task instance MyTaskClass1/Taskl

Open task instance MyTaskClass2/Task2

Close task instance LibraryName ;; close Startup_Task instance

Every task has a property $autoactivate, that allowsagleto take control whenever the

user tries to bring a window it owns to the front. If the property is set to false, the window
wonb6t come to the front. To activate each
following in the $construct() of each task

Do $ctask.$autoactivate.$assign(kTrue)
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To ensure that your menus and toolbars show and hide appropriately as the tasks change,
you need to set the $local property for each class. By making each menu and toolbar local
to the task that owns it, Omnis hgdand shows them automatically as the task context
changes.

In the $construct() for a task, you can install your menu and toolbar, and set their $local
property. For example

; $construct() for taskl...

Do $menus. MyMenuCl assl. $open(6M®Ehuld) Returns
Do iMenuRef.$local.$assign(kTrue)

Do $tool bars. MyTool barClassl. $open(6Tool bar 106)
Do iToolRef.$local.$assign(kTrue)

Do $windows. MyWindowCl assl. $open(6Windowld) Re

You can do the same for the other task.

; $construct() fo r task2...

Do $menus. MyMenuCl ass2. $open(6Menuld) Returns
Do iMenuRef.$local.$assign(kTrue)

Do $tool bars. MyTool barCl ass2. $open(6Tool bar 106)
Do iToolRef.$local.$assign(kTrue)

Do $windows. MyWindowCl ass2. $open( 6Réi ndowld) Re

This functionality will change menus and toolbars as you switch from one window to the
other.

Mac OS X Preferences

TheMac OS X application menu has a Preferences itdéou can arrange for Omnis to call
a method in a task, when the user selectatibisu item.To do this, define a method called
$prefs in your taskWhen the user selects Preferences from the application menu, Omnis
callsthe $prefsmethod

If more than one task defines $prefs, Omnis installs a hierarchical menu on the Preferences
menu item.Each task has an item in the hierarchical mémthis case, each task must also
contain a method called $prefsmenutéttis method must return the text to display for the
taskds item in the hierarchical menu, for

Quit Method riaMy oLi b
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External Component Notation

The $componentgroup under $root contains all the installed external components available
in your XCOMPfolder. Yau can view the contents of the $components group using the
Notation Inspector.

Note that you manipulate an external component via its custom field properties, as shown
below, not via the $root.$components...$compprops or $compmethods groups for the
contrd. The groups under $root.$components is simply a convenient way of viewing the
contents and functions of any external library or control.

The $components group has the standard group properties and methods, including $add()
and $remove(), and you cantlthe components using the $makelist() method.

; declare variable cComplList of type List
Do $root.$components.$makelist($ref.$name) Returns cCompList

You can drag a reference to any of the components from the Notation Inspector to your
code, in the samway as other buiin objects. You can click on a component library in the
Notation Inspector and view its properties in the Property Manager. Each component library
has the following properties

C $name
the name of the component which must bigua

C $pathname
the name and path of the external library file; this will vary across different platforms

C S$functionname
the name of the external function

C $controlhandler
Boolean that indicates witieer the external is a control handler, for example, an
ActiveX is a control handler

C S$constprefix
String used as a prefix for all constants within the external

C $flags
indicates the external flags, for example, whether libdded

C $usage
Current number of controls that are using this external

C $version
the version information

You can view the contents of an external library in the Notation Inspector. Each component
library has a group called $contraigntaining all the controls in the library. Some libraries
may contain only one control, for example, the Slider Component Library contains the

59



Chapter 18 Omnis Programming

60

Slider Control only. A control contains its own events, functions (or methods), and
properties in theiown respective groups, as follows

C $compevents
group of events for the control

C $comprops
group of properties for the control

C $compmethods
group of methods for the control

In the notation you treat an external component property or function as you would a
standard buiin property or method, that is, you can use property and method names in the
notaton to manipulate and send messages to an external component field. Note that
property and method names should include a dollar sign when you use them in the notation.

Do $cwind.$objs.ClockField.$facecolor.$assign(kBlue)

; assigns a color to the face of a clock component
; using the $facecolor property

Do $cwind.$objs.QTfield.$Play()

; executes the $Play() function for a QuickTime component

In general, the properties of an external component are unique to the object and their names
will not clash withstandard Omnis field properties. However when an external component
property has the same name as an Omnis property, you must access the external property
using a double colon (::) before its name. For example, the Icon Field control has the
property $backolor which you must refer to using

Do $cinst.$objs.iconfield.$::backcolor.$assign(kRed)
; would not work without the ::

At runtime you can add an external component to an open window using the $add() method.
You need to specify the kComponerject type, external library name, external control

name, and the position of the field. For example, the following method adds the Marquee
Control to the current window instance, positions the new object, and sets some of its
properties

; declare local variable Objref of type item reference

Do $cinst.$objs.$add(kComponent,'Marquee Library','Marquee
Control',0,0,15,100) Returns Objref

Do Objref.$edgefloat.$assign(kEFposnStatusBar)

; repositions the object at the bottom of your window

Do Objref.$  message.$assign('l hope you can read quickly!")
Do Objref.$steps.$assign(20) ;; number of pixels to step

Do Objref.$speed.$assign(20) ;; lower number is faster
Do Objref.$::textcolor.$assign(kBlue) ;; note :: notation
Do Objref.$::backcolor.$ass ign(kRed)
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Version Notation

All external components have the $verspraperty. To get the version of an external
component you must access it via the $root.$components group, not the externalesdmpo
field on a window or report. For example

Do $root.$components.Marquee Library.$version Returns lvXversion
; returns fAl.20 for exampl e

If you have created any external components of your own to run under Stuadie
version 1.x, you must recompilleem for OmnisStudio 2.0.

Java Beans

The Java Bean external component has commands that let you control it in a Runtime
Omnis. Note the Java Beans external is available under Windows only.

You requesa command using the $cmd() method as follows:
$root.$components.JavaBean.$cmd(parameter list)

The parameters can be:

Parameter list Command

"GetPaths", List Populates the specified single column list with the Java Bear|
search paths; no return value

"AddPath", NewPath | Adds the specified path to the Java Bean search paths; retuf
true for success, or if the path is already present in the searc
paths

"DeletePath", DelPath | Deletes the specified path from the Java Bean search paths;
returns true fosuccess

"EnumBeans" Enumerates Java Beans; returns the number of Beans foung

"StartVm" Starts the Java virtual machine (to test if Java is installed);
returns a string containing an error, or an empty string to indi
success

"SetupDialog". Opers the Java Bean component setup dialog

"RequestPath" Opens the APrompt for Java

containing the new path; empty if none selected
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Debugging errors in the OCX handler

If you experience problems while using an Onadmponent due to errors in the OCX
handler (OCXHNDLR) you should report this problem to Omnis Support. The problem is
usually caused by a faulty External DLL, but it may be difficult to detect which one is
causing the problem.

To diagnose the problem, ette a text file called OCXHNDLR.LOG and place it in the
XCOMP folder. This file will log all the activity in the OCX handler during the lifetime of
the Omnis session, including the load status of each external DLL that Omnis attempts to
load.

If you contact Omnis Support, please include the OCXHNDLR.LOG file so we can
diagnose the problem. Ensure that you delete the file when logging is no longer required, as
performance will be affected.
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Chapter 20 Debugging
Methods

You addvariables and methods to the objects in your library usinlylgtbod Editor You
can edit and debug the methods in your library using the Omnis debuggerisvuich
integral part of the method editor. Using the method editor, sou ¢

¢

O 0 0 0 0 0

Insert and Edit methods

Run and step through methods

Set breakpoints

Trace the execution of method lines and field values
View and alter fields and variables

Inspect the method stack

Debug your code using the debugger commands

The Omnis debuggerovides several tools to help you monitor the execution of a method,
including the ability to create watch variables, interrogate and edit the contents of variables
during execution, and place a variety of breakpoint conditions, which when met will
interrupt execution.

The debugger operations are controlled from the Debug and Options menus on the method
editor menubar. The debug options are also on the toolbar, which you can show using the
View>>Toolbar menu option. The hierarchy of methods callingratiethods is saved in
themethod stacknd shown on the Stack menu.

You can also check your code using iethod Checkeravailable under the Tools menu
and described in this chapter.
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Inserting and Editing Methods
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You can insert, edit and debug the methods in your library using the @tatlied Editor
You can access the method editor in a number of ways, depending on the type of object
youdre wor king re@damOmaimd where you a

To open the method editor for a class

q Open your library and view its classes in the Browser
9 Rightclick on the class

ﬂ Select the Methods option from the context menu
or for window, report, menu, and toolbar classes you can

ﬂ Open the desigscreen for the class from the Browser
ﬂ Right-click on the background of the class design screen

ﬂ Select the Methods option from the context menu

Code, task, table, and object classes contain methods only, so when you modify these
classes you go straightto the method editor. To add methods to these classes you can
doubleclick on the class name in the Studio Browser.

The method editor has several different areas, each doing a different job. These are

C Menubar andToolbar
let you add, edit, and execute methods, in addition to debugging the methods in your
application

C Variables panes
lets you add variables to the class or method, for example, instance or local variables

C Method namesandMethod definition
lets you add methods to the object, lists existing methods for the object, lets you add
the code for a method, or view the code for an existing method; the method tree list
shows he methods for the class and the individual objects in the class.
You can Righiclick on the method tree list to insert a new method (at the end of the
list, or before/after the currently selected method), delete or rename a method, Cut or
Copy a methodpr Expand/Collapse the entire method tree.

C Command palette
lists all the commands, and the parameters for the current command
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C Watch variablespane
lets you monitor variable vaés while debugging

To insert a method

i Right-click on the method list and select Insert New Method, Insert New Method
Before, or Insert New Method After

or

9 Click on theModify menu in the method editor toolbar and select Insert New Method
or

9 Press Ctritmndl while the focus is on the method list

When you have entered the new method name, you can begin to add the code for the
method in the righhand pane of the method editor.

Line Numbers

You can display a line number feach method line in your code. You can enable line
numbers using the View menu in the Method Editor.

Debugging Methods

You can open most class and field methods and run them from the debugger menu bar or
toolbar. Note that event handling methods will not run fromQheommandwithout the

event, but you can try out most types of methods whileag@in design mode. You cannot
execute methods that contain instance or task variablesighdime since these variables
areonly available when the objects are instantiated.

To run or execute a method

M select Debug>>Go from the debugger menu bar
or

9 click on the Go button on the debugger toolbar

Execution will begin from the selected lin&hen you first open the method editor the first
line of the first method is selected. You can halt execution by pressing the stop key
combination CtABreak/CmnédperiodCtrl-C. When you break into a method the debugger
completes the current command anttshexecution.

The basic debugging operations on the Debug menu are

C Goexecutes from the Go point
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C Stepexecutes from the Go point to the next method line, stepping into recipient
methods

0

Step Overruns from the Go point to the next method line, exeguthethod calls, but
not stepping into them

Trace steps automatically through the method

Set Go Pointsets the current method line as the Go point

Go Point Not Setindicates the method with the Go point when one is set

From Line andTo Line runs, stepsr traces from the current line or to the current line

To Return runs or traces to the return address in the calling method

O O 0 0 0 0

Read Only Modeprevents editing of methods

The Go Point

A method normally runs from theast, but you can start execution from any method line by
setting it as the Go Point.

To set the Go point

9 Doubleclick on the line

or

ﬂ Select the method line and choose the Debug>>Set Go Point menu option
or

ﬂ Select the method line and click the Set @mnPbutton on the toolbar

The debugger highlights this line and puts a yellow arrow in the left margin pointing to the
method line where execution will begin. You can move around the program, changing the
code, without changing the go point, which isépdndent of the current line. The name of

the method containing the Go point is shown in the Debug menu and choosing this option
from anywhere returns you to the Go point. You can clear the Go point using Stack>>Clear
Method Stack.

Commenting Methods

You can add comments to your code using, tBiemmentommand. Comments are useful
to document your methods, or temporarily f
blocks of code. The latter is useful whesuyare debugging methods.
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To enter a new comment i n a medlbnpwhiethenser t
focus is in the Command list in the method editor to locat€tdmmentommand. Enter
your comment text in the text box provided.

To fAnmceonnt out 0 existing commands, select toh
press Ctrl/Cmnd (semic ol on) . To Auncommentod code, t he
marks, select the line or lines of code and press Ctrl/@nndl apostrophe) . Yo

Right-click on selected lines of code to Comment or Uncomment them.

Execution Errors

When an error occurs in a running method, Omnis takes you into the debugger. The
offending method is displayed with the go point at the melinedhat encountered the

error, and an error message is shown in the status area. Error messages include the error
number and text, for example AE108139: Set
You can use the various inspection tools to findvay the error occurred, fix it, and

continue.

You can use the Debug>>From Line submenu to run the method from the currently selected
line rather than the go point. The submenu items let you Go, Step, Step Over, or Trace from
the current line instead afdm the go point. The To Line submenu lets you Go or Trace

from the go point to the current line, which becomes atone breakpoint.

Stepping through a Method

Normally when debugging you will want to step throtly@ code rather than just run it.

This gives much more control over when to start and stop methods and lets you examine
fields, variables, and the method stack at specific points in the program. You use stepping in
conjunction with breakpoints to contrdig debugging of your code.

To step through a method
ﬂ Choose Debug>>Step from the debugger menubar, or click on the Step In button

Every time you click on the Step In button, Omnis executes the line at the go point and sets
the go point to the next linéf.a command at go point calls another method, the debugger
loads the recipient method on the method stack and sets the go point to the first line in that
method.

The Step In option steps into a recipient method. You can avoid this with Step Over where
the debugger executes the recipient method without stepping into it. This speeds up
debugging if you have a lot of method calls.
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Tracing a Method
As well as stepping through your code, you can record or trace method execution.
To trace a method

9 Choose Debug>>Trace from the debugger menubar, or click on the Trace button

The debugger steps through your code automatically, including stepping into recipient
methods, and adds each method line and its parametetismit® d0g You open the log
from the Tools menu.

The first column in the trace log shows the name of the currently executing method, and the
class it belongs to. The second column shows the method line and parameters of the
currently executing comman@hen you doublelick on a line in the trace log, the

debugger goes to and highlights that method line.

You can open the trace log from within a method usinghen trace loggommand For
example, you can place tlapen trace logcommand in the startup task of your library to
trace method execution immediately after your library opens.

You can specify the maximum number of lines in the log in the Max lines entry field. When
the log contains that many lines, it discardsediest lines when new ones are added.

Contents of the trace log

The sys(193) function returns the contents of the trace log. It works in both the development
and runtime version of Omnis.

Private Methods

When you step arace through the methods in your library the debugger will normally

enter each method that is called, even if a method is in a private library. However if you set
the library property $nodebug true, the debugger will not display methedsitained in

private libraries. You need to set this property each time you open the library.
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Inspecting Variable Values

You can inspect the value of a variable or field usirggvariable context menu. This menu
gives you full information about the variable or field and the class it belongs to, if any. You
can display the variable context menu for any variable or field by-clgiking on its name

in a method or the Catalogol¢ that you cannot inspect the value of instance or task
variables in design mode since the variables do not exist: in this case, the variables context
menu is grayed out.

To display a variable context menu

9 Rightclick on the variable or field

This menucontains the variable name, value, parent group and data type, and a series of
debugging options you can apply to the variable. If you click on a variable name in the
variable pane of the method editor, the context menu has the Insert New and Delete
Variable options as well. The other options at the bottom of the context menu are discussed
under Breakpoints. The first option Variable opens the Variable Value window, except that
for Item References with a value, it opens the Notation Inspector.

This windowshows the variable name and type at the bottom and displays the value, which
you can edit. Omnis updates the value in the window whenever you bring the window
containing the method to the top, but you cannot observe the value change dynamically
through tlis window.

On the Variable Value window6s View menu
C Redraw Values redraws the variable on any window
C Single Window Mode shows subsequent variable values in the same window

You can show and edit a list variable in a value window in just the same wiayydlo
cannot edit the binary variable.

The value window for a variable is valid only for as long as the variable is current.

The Values List

In addition to the Value window for an individual variable you can show a Values List for
wholegroups of variables such as task variables, class variables, and local variables.

To show the Values List for class variables

q Right-click on a class variable name in a method or in the catalog

9 Select the Class Variables option from the variable contemtime
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The Values List for class variables appears with the different variable types on tabbed
panes.

On the View menu for the window
C Redraw Value redraws the variable wherever it occurs on a window
C Show Full Value opens a scrolling Value window belowtfa selected variable

The Variable popup menu for a file or schema class lets you modify the class, and for file
classes only the Values List shows the current values for the file class.

Watching Variable Values

You can monitor or watch the value of a variable by makinguvatched variableYou can

add task, class, local, instance and parameter variables to the Watch variables pane in the
method editor. Whegiou run the debugger you can see the value of a watched variable
change in the Watch variable pane.

To set a watch variable

9 Rightclick on the variable name and choose Watch Variable

or

9 Inthe method editor, drag the variable from the variable pandhiatawatch pane

The Watch Variable item on the context menu is now checked. You can enlarge the watch
pane by dragging its borders. The watch variable value is only updated when stepping,
unless the method redraws it.

To remove a watch variable

ﬂ Right-click on the variable name and uncheck Watch Variable on the popup menu

Breakpoints
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A breakpointis a marker on a method line. When the debugger reaches that line, it stops
execution and makes that lirfreetgo point.

To set a breakpoint

ﬂ Select the method line

9 Choose the Breakpoint>>Breakpoint or click on the Breakpoint button
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When you set areakpointfor a line, a red dot appears in the left margiron&time
breakpointis a breakpoint that the debieggemoves immediately after you break on it. It is
marked by a blue dot in the margin.

When you close a library, you lose all breakpoints in the methods in that library. You can
use theBreakpointcommandn a method to set perment breakpoints.

The Breakpoint menu lets you create and clear breakpoints.

C Breakpoint (Ctrl/CmndShift-B)
sets a full breakpoint at the current line

C One-time Breakpoint (Ctrl/CmndShift-O)
sets a ong¢ime breakpint at the current line

G Clear Breakpoints (Ctrl/CmndShift-C)
clears all the breakpoints

C Clear Field Breakpoints (Ctrl/Cmnd Shift-F)
clears all the field change breakpoirdalculation breakpoints, and min and max
settings (see below)

The rest of th@reakpoint menu is a list of all the current breakpoints. Choosing a
breakpoint from this menu displays the line in the debugger.

You can also set breakpoints and from linéirte execution, by rightlicking in the left
margin of the method line or by using the appropriate tools on the toolbar.

Breaking on Variable Change

In the second half of the variable context menu, there iewgpgf breakpoint options that
let you set breakpoints based on variable or field values.

The debugger only tests for variable or field breakpoints when methods are running, so a
variable change during an enter data suspension of a method will be inelyediported if

there is a control method and delayed otherwise. If there are several variable breaks at the
same command, the debugger only displays one. Setting a variable value breakpoint slows
down method execution considerably.

The menu optioBreak on Variable Changetells the debugger to stop the method when

the variable value changes. The debugger puts a check mark against the line. Reselecting
the same | ine toggles the break off. The s
change (field) when the break occurs.

TheOne-Time Breakpoint option puts a singlstop variable change breakpoint on the
line.
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Breaking on Calculation

You can also create a variable value breakpoint with a calculation. For lexaongtop a
method when a local variable IvLines becomes equal to the number of lines in list cvList,
the calculation is entered as

IvLines = Ist(cvList,cvList.$linecount)

The menu optioBreak On Calculation sets the breakpoint, and the followingdiget
Calculation prompts for the calculation. The debugger treats the calculation value as a
boolean value where zero corresponds to No and anything else corresponds to Yes.
Execution breaks when the calculation evaluates to Yes, but with a qualifitaédmeak
happens only when the calculation changes from No to Yes. This means that if the
calculation is always Yes, the break never happens; it also means that the break happens
only when the change is from No to Yes, not every time the calculatiomesgeslto Yes.

For example, the calculation break
(IvNumber<10) | (IvNumber>20)
ensures that local variable IvNumber stays within the rang2010

Each variable or field can have one calculation breakpoint. There is no requirement that the
calculationrefers to the variable.

The Store Min And Max option adds the minimum and maximum variable values to the
end of the menu as execution proceeds, along with thedtear Min and Max that lets
you turn off the feature. If you choose either menu item, Omariiss a line to the trace log.
Turning onStore Min And Max slows down the debugger a good deal.

The Method Stack
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A stack is a list of things that you can access in aitagirst-out manner. Wheyou call a
method, Omnis pushes the current method onto the metack of executing methods. The
debugger adds each new method toStaeck menu in the method editor. The tomst

menu item is the latest method, the one below it called it, and so @n &u#mnethod

returns, Omnis removes the top item, also known as popping the stack, and goes to the
calling method. You can examine any method on the stack by selecting it. You can also
move up and down the stack with tBack menu itemsviove Up StackandM ove Down
Stack

If you select a method in a different class while holding dowrsthi#t key, the debugger
opens a new method design window.

When you stop in a method with a breakpoint, an error, a step, or an explicit stop, Omnis
sets the go point to ¢hnext method line and saves the stack. It marks the commands in the
methods on the stack that will execute when you return to that method with a gray arrow in
the left margin pointing to the method line where execution will resume.
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A method can appear nothan once in the method stack with a completely different set of
local variables.

Debug>>To Returnruns or traces the method from the go point or current line until it
returns control to the method that called it. If the only method on the stack igrteetc
method, this option is grayed out.

There are times when you may want to throw away the current stack and start over. For
example, if you follow a problem to its conclusion and everything freezes up, you can
restart by clearing the stack. You do thith Stack>>Clear Method Stack which also

grays out th&@o Return item and removes the Go point.

Method stack list

The sys(192) function returns a list representing the current method call stack, with a line

for each lineén the debugger stack mentihe first line in the list corresponds to the call to
sys(192), and subsequent lines correspond to how the method running the previous line was
called.

The list has 6 columns:

Column Description

classitem Item reference tthe class containing the method.

object The name of the object containing the method in the
class; empty if it is a class method.

method The name of the method.

line The line number in the method, of the method line
resulting in the method on the prews line running.

linetext The text for the method line.

params The parameters passed to the methbldis is a two

column list, with the column name and value (the va
displayedas a tooltip for the parameter).

The sys(192) functions works in Ihathe development and runtime version of Omnis.
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Debugger Options

The debugge®ptions menu appears with the other debugger menus.

C Debug Next Event
stops at the first line of a method executed for anratata event with a control
method (a field method, a window control method or a timer method). Note this option
is not saved with other debugger options and defaults to off whenever Omnis is started

C Trace All Methods
sets trace wde permanently on.

C Open Trace Log
opens the trace log window or brings it to the top

C Disable Debugger at Errors
stops Omnis from breaking into the debugger on program errors; this is what the end
user of your application would see

C Disable Debugger Method Commands
deactivates any debugger commands in the methods

C Save Debugger Optionsaves all the debugger options, and Revert Te&&ptions
reverts back to the last saved set of debugger options

Debugger Commands

You can control the debugger using the commands in the Debugger... group. Semihe
Help for a complete description of the following commands.

Breakpointbreaks the program when Omnis executes it. If you specify a message, it appears
on the status line when the break happéresce onswitches trace mode on, optionally
clearing the trace log, afdace offswitches trace mode off.

Send to trace logdds a new line to the trace log containing the specified text. The text can
contain variable names enclosed in square brackets. You can thée l@gds a notepad

for your comments, variable or field values, and bookmarks in the code. If you enable the
Diagnostic messageption in theSend to trace logommand Omnis will send the message

to the trace log substituting any variable values whereogpiate. To enable diagnostic
messagen the trace log, you must rigltick on the trace log and select the Log

Diagnostic Messages option.

You can doublelick on lines in the trace log to open the method editor at th@ppate
point in the method.
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The Variable menu commarapplies a variable context menu option to a list of variables.
The list has the same format@sfine list and for fields can include file names and so on.
This command haseveral options.

C Set break on field change
sets a field change breakpoint for each field in the list

C Clear break on field change
clears any field change breakpoints for each field in the list or all breakpoints if you
dondt specify a field Iist

C Set beak on calculation
sets a calculated breakpoint for each field in the list; set the calculation for each field
with Set break calculation

C Clear break on calculation
clears any calculated breakpoints for each field in the list or all calculated breakpoints
if you donét specify a |ist

C Store min and max
stores minimum and maximum values for each field in the list

C Do not store min and max
clears store min and max mode for each f
specify a list

C Add towatch varidleslist
adds each specified field to the watch variables pane

C Remove fromvatch variabledist
removes each specified variable from the watch variables pane or all variables if you
dondét specify a list. Variablagmodewett h br e
always appear on the watch variables list

C Sendvaluetotraceloydds a | ine to the trace | og f
specify a list, adds a line for all fields

C Send minimum to trace laglds a line to the trace log with timtnimum for each field
on the list for which the debugger is st
a line for all such fields

C Send maximum to trace l@glids a line to the trace log with the maximum for each field
on the list for whichthe@lb ugger i s storing maxi mums; i
adds a line for all such fields

C Send all to trace logdds a value line to the trace log for each field on the list; also
adds minimum and maximum lines to the trace log for each field orstHerlwhich
Store min and mais set; with no list, adds a line for all appropriate fields
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C Open value windowpens a value window for each field on the list; with no list, opens
a window for all fields with whatever limit the operating system puts emtimber of
window instances

C Open values lisbpens a values list containing the value for each field on the list; with
no list, opens a values list for all fields, subject to the operating system limit on the
number of window instances. There is one gallist for each file class so if more than
one field name from a particular file class appears in the list, Omnis displays only one
values list for that file class

C Set break calculatiosets up the calculation for the field breakpoint

Checking Methods
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You can check the methods in your library usingrtteghod checkeimhe method checker
is available under the Tools menu on the main Omnis mendt lediecks your code for

syntax errors, unused variables, methods without code, and so on. It provides various levels

of checking and reports errors in individual classes or all classes in the current library. It is
particularly useful for checking libris converted from an earlier version of Omnis.

Note that the method checker does not correct the code in your libraries automatically, it
simply reports any errors and potential problems in your code.

When you open the method checker it loads all libsathat are currently open.
Alternatively you can open a particular library from within the method checker.

To check the methods in your library

ﬂ Select the Tools>>Addns>>Method Checker menu item from the main Omnis menu
bar

M1 i you need to load a librg, click on the Open Library button on the method checker
menu bar

9 Doubleclick on the library you want to check

9 shift-click or Ctrl/Cmndclick to select the classes you want to check, or click on the
Select all classes button to select them all

The fdlowing checking levels are available

C Error conditions
this level of checking finds problems that can cause runtime errors or undesired
behavior; youmustfix these errors

C Include Level 1 warnings
finds problems that you should investigate becauserttigiyt result in subtle bugs and
strange behavior; yoought tofix these problems
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C Include Level 2 warnings

finds problems that you should be aware of, including empty methods and/or inefficient

code, potential compatibility problems, and platfedepengnt code

The different levels of checking aireclusive that is, if you select Level 2 Warnings (the
default) this includes Level 1 and the Errors categories.

I selecta checking level, and click on the Check button

The method checker works through tl@sses you selected displaying their statistics in the
Method Checker Error Log. You can cancel checking at any time by pressing Ctrl
Break/CmnédperiodCtrl-C.

When checking is complete, you can sort the log by clicking on one of the headers in the
list. You can print the log or save it to a text file.

You can show a summary of the errors for each class by clicking on the Show Summary
button.

Interpreting Errors and Warnings

The following sections detail the different levels of errors and the possiina sou
should take.

Fatal Errors
These are the type of errors that youstfix.

Encountered a construct End without a construct Begin
An ending construct was found without a matching beginning:

¢ End if, End switchEnd while End for, Until, End reversible block

Method contains a construct Begin without a construct End
A beginning construct was encountered without the proper ending:

C If, Switch While For, RepeatBegin reversible block

Construct End does not match costruct Begin

An ending construct was encountered that did not match the beginning construct, e.g. Begin

reversible block followed by an End if.

Encountered a construct element in an invalid context
One of the following was found outside of a proper coustitise Case Default

Encountered a command in an invalid context

One of the following commands was found outside of a proper condbneetk to end of
switchoutside of a Switch construct, Break to end of loopr Jump to start of loop
outside of &or, While,or Repeatoop.
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Incomplete command
A command with no parameters set, for examptg, referenceiith no referenceSet
current listwith no list nameCall methodwith no method name.

Invalid field reference
An invalid reference to a field sfariable (i.e. #???) was encountered: usually a reference to
a field or variable that has been deleted.

Invalid method reference

Encountered a command containing a reference to-&xistent method, an unnamed
method, or a method in a library that is natrently open. For exampl€all methodwith
name of norexistent methodinable menu lingvith reference to noexistent menu or

menu line.

Missing extended command or function
A missing extended command or function was encountered, either not loadsthibed:
these show in your code beginning with the

Bad library name
The library name contains one or more periods.

Level 1 warnings
These are the type of problems that poight tofix.

Class variade with the same name as a library variable
Could cause precedence problems at the class level.

Optimize method command not in first line of method
The Optimize methodommand should be the first line of a method.

Code in an unnamed method
Named method wth no code
Check to see if this code/method is required.

Debugging code?

You should remove all breakpoints before deploying your application. One of the following
was encountereddreakpoint Trace on/offField menu commandet break calculatign

Sendto trace log.

Debugging message?
Either OK messager Sound belivas encountered: remove messages inserted for
debugging purposes.

Obsolete command
You should not use obsolete commands: remove them from your code. For example you can
replaceCall methodwith Do methodr Do code methad

Command removed by converter
In converted libraries certain commands are commented out: you should use another
command or use the equivalent notation.
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Level 2 warnings
These are thgpe of problems that you should investigate that might require fixing.

Unused variable
Variable defined but unused, or referenced and not defined.

Unfriendly code: Code which could affect other libraries if running in a multi-library
environment
For exanple, Clear method stack, Quit all methods, Close all windows, Remove all menus.

Unfriendly code: Code which would cause the current library to be closed
The following commands will <c¢close the curr
is not s& Open library, Create library, Prompt for library.

Class name specified in an internal method call
Inefficient code.

Code that modifies a library or class
One of the Classes... group of commands, sudleasclass, Rename class, Delete class.

Platform-dependent code
Functions which return different values depending on which platform they are executed,
including sys(6), sys(10) to sys(22), sys(103) to sys(114).

Comment containing a question mark
Usually indicates code that needs to be tested, comptatéided.

Reference to hash variable
Avoid using hash variables: replace with variable of appropriate scope.
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Method Performance
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Omnis Studio allows you to collect data about the performance of method execution in your
application.

Collecting Performance Data

The Omnis root preference $collectperformancedatbles method performance data
collection. Its property is a kCPD... constant specifying whether or not and how Omnis will
collect data bout method execution performance. The data collected is stored with each
method in its class, and can be accessed using the notation. Data is not collected for remote
form client methods. The kCPD... constants are:

C kCPDnone
Omnis does not collect metheaecution performance data

C kCPDallMethods
Omnis collects method execution performance data for all methods

C kCPDmarkedClasses
Omnis collects method execution performance data for methods in classes where the
class property $collectperformancedata is kTage below

Classes that can contain methods also have a new property called $collectperformancedata.
This property is applied only when $root.$prefs.$collectperformancedata has the value
kCPDmarkedClasses. If true, method execution performance datéeitedifor all

methods in the class.

Assuming $root.$prefs.$collectperformancedata allows, the collected data is stored with
each method in the class, with the following properties for each method:

C S$callcount
The total number of calls to the method. Yau only assign zero to $callcount, in
which case Omnis also sets $totalexecutiontime, $minexecutiontime and
$maxexecutiontime to zero

C $minexecutiontime
The execution time in milliseconds of the shortest call to the method

C $maxexecutiontime
The executiortime in milliseconds of the longest call to the method

C S$totalexecutiontime
The total execution time in milliseconds of all calls to the method

$minexecutiontime, $maxexecutiontime and $totalexecutiontime are floating point numbers.
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Classes that contammethods, and can therefore collect method performance data, have two
new methods:

C $clearperformancedata()
Clears the performance data for all methods in the class

C $makeperformancedatalist()
Returns a list containing the performance data collected|foredhods in the class

There is a very small overhead when data is collected, while there is no impact on
performance when performance data is not being collected.

Sequence Logging

Sequence loggingllows you to record all method execution in the Development version of
Omnis or on the Omnis Server which is used for deploying Omnis web and mobile
applications. If your Omnis Server is running mtitieaded mode, sequence logging can
log method execign on multiple server threads.

Sys(3000) turns on sequence logging, and sys(3001) turns it off. Sequence logging writes
every method command executed to a file in the Omnis directory. The name of the file is
reported by an OK message when logging staagging is threaesafe.

The log file can be up to 2mb in size, and when that limit is reached it discards all but the
most recent 256kb and continues logging. Logged lines can be of any length. The log file
name includes the dat€he log file is UTF8 and has a signature to mark it as such.

Each line in the file is prefixed with "N: " where N identifies the thread. Zero is the main
thread. AN are Omnis Server threads.

When logging starts, Omnis writes a message to the log file, to allow the developer t
identify logging being started and stopped.
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Chapter 30 Object
Oriented Programming

This chapter discusses the objedented features used in Omnis Studio, including
inheritance, custom propertiaad methods, and creating and using object classes and
external objects.

Inheritance

82

When you create a new class you can derive it from an existing class in your library. The

new class is said to l@esubclass of the existing class, which is in turn a superclass of the

new class. You can make a subclass from all types of class except code, schema, file, and
search classes. The general rule is that if you can open or instantiate a class, you can make &
subclass of that type of class. Omnis does not support mixed inheritance, that is, you cannot
make a subclass of one type from another type of class.

When you make a subclass, by default, it inherits all the variables, methods, and properties
of its supeclass. Window subclasses inherit all the fields and objects on the window
superclass, and menu and toolbar subclasses inherit all menu lines and tools from their
respective superclass.

Inheritance saves you time and effort when you develop your apgticatnce you can

reuse the objects, variables, and methods from a superclass. When you make a change in a
superclass, all its subclasses inherit the change automatically. From a design point of view,
inheritance forces uniformity in your GUI by imposingnemon properties, and you get a
common set of methods to standardize the behavior of the objects in your library.

Making a Subclass
You can make subclasses from the following types oclas

C Window
inherits variables, methods, and properties from its superclass, as well as all fields on
the window superclass

C Menu
inherits variables, methods, and properties from its superclass, as well as the menu lines
in the menu superclass
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C Toolbar
inherits variables, methods, and properties from its superclass, as well as the toolbar
controls in the toolbar superclass

C Report
inherits variables, methods, and properties from its superclass: note that a report class
does notnherit the fields, sectionand graphics from its superclass

C Task
inherits variables and methods from its superclass, but none of its properties

C Table
inherits variables and methods from its superclass, and only some of its properties

C Object
inherits variables and methods fromstgerclass, but none of its properties

To make a subclass

q Open your library in the Browser and show its classes

91 Rightclick on a class and choose Make Subclass from its context menu

When you make a subclass Omnis createew class derived from the selected class. The
new class inherits all the objects, variables, and methods from its superclass. Omnis
supports up to 10 superclass levels, that is, a single class can inherit objects from up to ten
other superclasses thaealirectly in line with it in the inheritance tree. If you create further
levels of subclass they do not inherit the objects from the superclasses at the top of the tree.

You can view and edit a subclass, as you would any other class, by-dbcikileg on it in

the Browser. When you edit the methods for a subclass in the method editor, you will see its
inherited variables and methods shown in a color. When you view the properties of a
subclass its inherited properties are shown in a color in the Prdpaniyger. You can set

the color of inherited objects using timheritedcolor Omnis preference. Note that all the
Appearance and Action properties for a window are inherited too.

Standard properties for the class, such asvthdow name and class type, are not inherited,
neither are the grid properties. The properties to do with the general appearance of the
window, such asitle andhasmenus are inherited and shown in a color, which defaults to
bright blue. You cannot chaadnherited properties unless you overload them: their values
are grayed out in the Property Manager. If you change the properties of the superclass, the
changes are reflected in the subclass when you next open it in design mode.
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There are some generabperties of a class that relate to inheritance. These are

superclass the name of the superclass for the current class; the
superclass can be in another library, in which case the
name is prefixed with the library name

inheritedorder for window classes only, determines where the inheritec
fields appear in the tabbing order: by default inherited
fields appear before nanherited fields on your window

issupercomponent if true the class is shown in the Studio Browser as a
superclass

componenticon icon for the superclass when it is shown in the Studio
Browser

Making a Subclass Manually

You can set theuperclassproperty for aclass manually, to make it a subclass of the
specified class, either using the notation or in the Property Manager.

However when you make a subclass in this walpés not inheriiny of the properties of
the superclass. Only objects are inherited froensuperclass. You have to open the
Property Manager and inherit the properties manually using a context menu.

To inherit a property manually

ﬂ View the properties of the subclass in the Property Manager

ﬂ Right-click on the property and select Inherit Property from its context menu

If the property cannot be inherited the context menu will display Cannot Inherit and will be
grayed out. If the class does not have a superclass the inheritance context menu does not
appeairor is grayed out.

To inherit a method manually

q Open the method editor for the subclass

9 Rightclick on the method and select Inherit Method from its context menu

When you inherit a method in this way, Omnis will delete¢hrrent method.

Overloading Properties, Methods, and Variables

Having created a class from another class using inheritance you can override or overload
anyof its inherited properties, methods, and variables in the Property Manager or the

method editor as appropriate. All inherited objects are shown in a color. To overload an
object,youcanRigat | i ck on the object and dgextt ect OV
menu. Note that for windows, menus, and toolbars you cannot overload or delete inherited
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fields, menu I|lines, or toolbar control s.
subclass you can hide them temporarily at runtime using thearotati

To overload a property

I Viewthe properties of the subclass in the Property Manager

q Right-click on the inherited property and select Overload Property from its context
menu

When you overload a propgiits inherited value is copied to the class and becomes
editable in the Property Manager. You can overload any number of inherited properties in
the class and enter values that are local to the class.

To reverse overloading, you Rigtlick on a propertyand select Inherit Property: the local
value will be overwritten and the value inherited from the superclass will appear in the
Property Manager.

To override a method

9 View the methods for the subclass in the eiteditor

91 Rightclick on the inherited method and select Override Method from its context menu

When you override a method it becomes like aimbierited method in the class, that is,
you can select it and add code to it.

To reverse this process andhénit the method with the same name from the superclass, you
can rightclick on the method and select Inherit Method: the code in thenhenited

method will be deleted and the inherited method will now be in place. Alternatively, if you
override a methdd and then delete the local one, the inherited method will reappear when
you close and reopen the class.

To override a variable

9 View the methods for the subclass in the method editor and click on the apfe dabi
in the variable pane to find your variable

q Right-click on the inherited variable and select Override Variable from its context
menu

When you override a variable it becomes like a-imtverited variable in the class and is
only visible in that clas.

To reverse this process and inherit the variable with the same name from the superclass, you
can Righiclick on the variable and select Inherit Variable.
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Inheritance Tree

The Inheritance Tree shows the superclass/subclastustrof the classes in your library.

All classes below a particular class in the hierarchy are subclasses of that class. When you
select a class in the Browser and open the Inheritance Tree it opens with that class selected,
showing its superclasses andhslasses above and below it in the tree.

To open the Inheritance Tree for a class

9 Select the class in the Browser

91 Rightclick on the class and select Inheritance Tree from its context menu

Showing Superclasses in the Studio Browser

You can show any clasiat supports inheritance in the Studio Browser by setting its
$issupercomponemiroperty to kTrue. You can specify the icon for a superclass by setting
its $componenticoproperty. If you create a class fronsaperclass displayed in the Studio
Browser, the new class will be a subclass of the class in the Studio Browser automatically.

To make a subclass from a supercomponent

ﬂ Select the target library in tf&tudio Browser
9 click Class Wizard option
9 cClick on tre Class Type option

ﬂ Click on the Subclasses option

At this stage, all the supercomponents of that type (i.e. classes that have their
$issupercomponent set to kTrue) should be displayed in the wizard.

9 Click the supercomponent (superclass) you want tatere subclass of

ﬂ Enter a name for the subclass and click on the Create button

Such supercomponents will only appear in the Studio Browser if the library containing it is
open, since the class actually remains in your library and is only displayedStuthie
Browser.

Note that classes that appear in the Studio Browser in this way cannot be made the default
object for that class.
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Inheritance Notation
You can use the $makesubclasagthod to make a subclass from another class. For
example

Do $windows. Windowl. $makesubclass(6Window26) R
; creates Window?2 which is a subclass of Window1 in the
; current library, ItemRef contains a reference to the new class

You can &st if the current class can be subclassed by testing the $makesubclass() method
with the $cando() method, as follows

If $cclass.$makesubclass().$cando()
Do $cclass.$makesubclass(sClass) Returns ltemRef
: creates a subclass of the current class

The $m&kesubclass() method has a Boolean optiseabnd argument
(bAddLibPrefixForClib, default kFalse), which when kTrue, causes the $superclass
property of the new subclass to include the library prefix for the current library.

You can test if a particularass is a superclass of another class using the
CLASS.$isaBUPERCLASS$ methodas follows

Do $windows.window?2.$isa($windows.windowl) Returns Iresult
; returns true if windowl is a superclass of window?2

You can change the superclass of a dgs®assigning $superclass

Do $cclass. $superclass. $assign(o6DiffClassNamebd
You can test if a property can be inherited using

Do $cclass.$  ProperTNAaMESIsinherited.$canassign() Returns Iresult

If a property can be inherited, you can ovadar inherit the property by assigning

$isinherited For exampleto overload a property

Do $cclass.$  ProperTNaMESisinherited.$assign( kFalse ) Returns Iresult

A superclass can be in a different library to a subclass. If you open an instance of a subclass
when the superclass is not available, perhaps because the library the superclass belongs to is
not open or has been renamed, a kerrSuperetassis generated.

Libraryname prefix for subclasses

By default, Omnis does not prefix $srplass with the library name (if both classes are in

the same library).You can manually change the $superclass property to include the library
name if you wish.

Calling Properties and methods

When a property or method name is referenced in a subclass, Omnis looks for it first in the
subclass and progressively up the chain of superclasses in the inheritance tree for the current
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l'ibrary. Therefore if you hawuhesubdassoovat r r i d
any other level, the property or method at the top of the inheritance tree will be called. For
example, the following command in a subclass

Do $cinst.$MethodName()
; will call $MethodName() in its superclass

However, if you have ovddden a property or method in the subclass the method in the
subclass is called. You can still access the inherited property or method using the $inherited
property. For example, assuming $MethodName() has been overridden in the subclass

Do $cinst.$inhe rited.$MethodName()

; will call the subclass method

Do $windows.MySubWin.$MethodName().$inherited
; will call $MethodName() in the superclass

Referencing Variables

When a variable is referenced in a salss| Omnis looks for its value first in the subclass

and progressively up the chain of superclasses in the inheritance tree for the current library.
Therefore if you havenét overridden the vz¢
value at thedp of the inheritance tree is used.

However, if you have overridden a variable in the subclass the value in the subclass is used.
You can access the inherited variable using $inherited.VarName, in which case, the value at
the top of the inheritance tregtised.

A superclass cannot use the instance and class variables of its subclasses, although the
subclass can pass them as parameters to superclass methods. References to class and
instance variables defined in a superclass are tokenized by name aedhtveeRJnused
Variables check does not detect if a variable is used by a subclass. If an inherited variable
does not exist, its name is displayed as $cinst.VarName in design mode and will create a
runtime error.

Inherited Fields and Objects

All inherited window fields on a window subclass are included in the $objs for an instance.
Since some field names may not be unique, when $objs.name is used Omnis looks first in
the class containing the executingthrod, then in the superclasses and lastly in the
subclasses. The $objs group for report fields, menu lines, and toolbar controls behave in the
same way as window fields.

You should refer to fields at runtime by name, since at runtime Omnis assigiesartifi
$idents to inherited fields. The $order property of a field may also change at runtime to
accommodate inherited fields into the tabbing order.

Do inherited Command

You can use¢he Do inheritedcommand to run an inherited method from a method in a
subclass. For example, if you have overridden an inherited $construct() method, you can use
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the Do inheritedcommand in the $construct() method of the subclass to execute the
$construt() method in its superclass. You could use this command at the end of the
$construct() method in the subclass to, in effect, run the code in the subclass $construct()
and then the code in the superclass $construct() method.

Custom Properties and Methods

You can add methods to the objects in your library and call them what you like; you execute
these methods from within the class or instance usinpehmethoccommand

You canalsocreate your own properties and methods and execute them using the notation,
as you would the standard properties and methods. These arecoaliech propertieand
custom methodr collecively they are referred to &sistomnotation Custom notation

can only be executed at runtime, in an instance of the class, and applies either to the
instance, or an object contained in the instance.

The name of a custoproperty or mehodis caseinsensitive It can beanyname starting

wi t h t he d exteptdorthefsét of nasnesgnrthe following table
$add $addafter $addbefore $appendst
$assign $att $attcount $attributes
$canassign $cando $canomit $chain
$chaincount | $class $count $data
$default $deletelines $desc $findident
$findname $first $fullname $group
$ident $insertlines $insertlist $inst
$isinherited | $last $lib $minparms
$makelist $maxcachedclasses | $maxparms $method
$name $next $prev $obj

$ref $remove $runapplescript | $sendall
$serialize $sublen $subtype $type
$wind

Any class that can be instantiated can contain custiiation including window, reort,
table, and object classes. In practice you can use custtationto override the behavior of
the standaraotation or to add your own properties and methods to an object.

With the exception of the names in the above tabtbe name of a custom property or
method is the same as a standard one,
one.

suct
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You create custom properties and methods for an object in the method editor. You enter
customnotationfor a field in the Field Methods for the field, and for a class in the Class
Methods for a class.

The code for a customethodmust define th method parameters as you would for any
other method, and then return the result of executing the method.

The code for a custom property typically comprises two methods. The first, called
$propertyname returns the value of the property using the @tlitoth command. The

second called $propertyname.$asgigfines a single parameter, which is the new value to
be assigned to the custom property; this method usually returns a Boolean value, which is
true if the property was successfully assigned. Notehitemassigims always true for

custom properties.

An instance of a class contains whatever custotationyou define in the class, together
with the properties and methods for that type of instance. The object group $attributes
contains all the builin and custonmotationfor an instance. You can use $firstf)d
$next()against $attributes, but $adadf)d $Sremove(@re not available.

You can refeencecustomnotationusing the notatioNNOTATION.$xyz, whereNOTATION is

some notation for an instance of pragpertgdras s
method If you specify parameters, suchNSTATION.$xyz(p1,p2,p3), theare passed as
parameters to the custamethod and a value may be returned.

You can use thBo defaultcommandwithin the code focustomnotation, to execute the
default behavior for a property or methedh the same name as the custoobation You
can use th®o redirectcommando redirect execution fromustomnotationin one
instance to another instance contairgngtomnotationwith the sameame.

To create a custom method

ﬂ Open the Class or Field methods for your class

ﬂ Right-click on the method names list, and select Insert New Method from the context
menu

9 Enter a name for your custom method, including a dollar sign at the beginning of its
name

9 Enter the code for the custom method as you would any other method

Userinfo property

File, window, report, menu, toolbar, schema, and query classes have the $userinfo property
which you can use to store your own value. The Property Manager aMisalbu to assign

to $userinfo if its current value is empty, null or has character or integer data type. The data
stored in $userinfo can be of any other type but it must be assigned to the class at runtime
using the $assign() method.

90



Custom Properties and Methods

Using Custom Methods

The following example uses a task class containing a custom method called $printprinter().
You can call this method from anywhere inside the task instance using

Do $ctask.$printprinter()

The $printprinter() method sets the print destination and aadither class method
depending on whether the user is accessing SQL or Omnis data; it contains the following
code

; $printprinter() custom method
Begin reversible block

Send to printer

Set report name REPORTL1
End reversible block
If iIsSQL

Do meth od printSQLData
Else

Begin reversible block

Set search name QUERY1

End reversible block

Do method printOmnisData
End If

The next example uses a window that contains a pane field and a toolbar with three buttons.
When the user clicks on a buttdhe appropriate pane is selected and various other changes
are made. Each button has a $event() method that calls a custom method called $setpage()
contained in the window class. Note that you can send parameters with the custom method
call, as follows

; $event() method for second toolbar button
Do $cwind.$setpage(2)
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The $setpage() custom method contains a parameter variable called pPage, and has the
following code

; $setpage() custom method
Switch pPage
Case 1l
Do $cwind.$objs.MainPane.$currentpage $assign(1)
Do $cwind.$title.$assign('‘Queries’)
Case 2
Do $cwind.$objs.MainPane.$currentpage.$assign(2)
Do $cwind.$toolbars.$add(‘tbModify1')
; installs another toolbar
Do $cwind.$title.$assign('Modifying')
Case 3
Do $cwind.$objs.MainPane. $currentpage.$assign(3)
Do $cwind.$menus.$add('MReports')
;installs a menu in the window menu bar
Do $cwind.$title.$assign('Reports’)
Default
Quit method kFalse
End Switch

The final example uses a window containing a subwindow, which in tuntaios a tree list.
The subwindow contains a custom method called $buildtree() that builds and expands the
tree list. You can call the $buildtree() method from the parent window and send it
parameters, using the notation

Do $cwind.$objs.SubWin.$buildtree (Iv_ClassList)
The $buildtree() method contains a parameter variable called pv_SourcelList of List type

that receives the list passed to it, and a reference variable called TreeRef set to the tree list
field, and contains the following code

; $buildtree() custom method
Do TreeRef.$setnodelist(kRelationalList,0,pv_SourceList)
Do TreeRef.$expand()
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Object Classes

Obiject classeket you define your own structured data objects containing variahtks

methods. You can create an object variable based on an object class which contains all the
variables and custom methods defined in the class. When you reference an object variable
an instance of the object class is created containing its own setie§valou can store an

object variable instance and its values on a server or Omnis database. The structure and date
handling capabilities of the object instance is defined by the types of variables you add to

the object class; similarly, the behavior ofaject variable is defined by the methods you

add to the object class.

Object classes have the general properties of a class and no other special properties. They
can contain class and instance variables, and your own custom methods. You can make a
subchss from an object class, which inherits the methods and variables from the superclass.

To create an object class

9 Open your library in the Browser
9 Click on New Class anthen the Object option
9 Name the new object class

91 Doubleclick on the object class to modify it

Alternatively, you may want to create an object class using one of the wizards. In this case,
you should click on Class Wizard, then Object, and select fthe evizards.

When you modify an object class, Omnis opens the method editor for the class. This lets
you add variables, and your own custom properties and methods to the class.

When you have set up your object class you can create any other typeisf\@riable

based on your object class: an object variable has type Object and its subtype is the name of
your object class. For example, you can create an instance variable of Object type that
contains the class and instance variables defined in thet cldses. When you reference a
variable based on an object class you create an instance of that object class. You can call
the methods in the object class with the notation ObjVarName.$MethodName(), where
$MethodName() is any custom method you define irotject class.

You can store object variable instances in an Omnis data file, or in a server database that
stores binary values. When you store an instance of an object variable in a database, the
value of all its contained instance variables are alsedtd&Vhen the data is read back into
memory the instance is rebuilt with the same instance variable values. In this respect you
can store a complete record or row of data in an object variable.

You can store object instances in a list. Each line of shevill have its own instance of the
object class. Object instances stored in a task, instance, local, or parameter variable belong
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to the same task as the instance containing that variable. Similarly object instances stored in
a list or row belong to theame task as the instance containing the list or row variable. All
other object instances have global scope and are instantiated by the default task and belong
to the default task.

You cannot make an object instance a private instance. If you deletgj¢oeaass an
object variable uses, the object instance will be empty.

An object instance stored as a class variable in a task is destroyed as soon as its original task
is destroyed.

To add variables and methods to an object class

ﬂ Open your object class design mode

ﬂ Right-click in the variable pane of the method editor and select the Add New Variable
option from the context menu

ﬂ Name the variable, give it a type and subtype as appropriate

ﬂ Right-click in the Method Names pane of the method editorsshect the Add New
Method option from the context menu

ﬂ Name the method, including the dollar prefix

If you right click on an object variable, and use the Variable <name>... entry in the context
menu, the variables list window opens, initially showirgtamce variable values.

Using Object Classes

This section describes an invoices example and uses an object class and simple invoices
window; it is intended to show what you can do with object classes, not how to implement a
fully functional invoices appliation. You can create the data structure required for an

invoice by defining the appropriate variables and custom methods in an object class.

The following example uses an object class called o_Invoice, which contains the variables
you might need in an wice, such as the invoice ID, quantity, value, and a description of

the invoice item. The o_Invoice object class also contains any custom methods you need to
manipulate the invoice data, such as inserting or fetching invoices from your database. The
methals in the object class contain the following code
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; $Savelnvoice() method contains

; local var Iv_InvoiceRow of type Row and

; local var Iv_Bin of type Binary and

; parameter var pv_Object of type Field reference

Do Iv_InvoiceRow.$definefromtable(t_In voices)
Calculate Iv_bin as pv_Object

Calculate Iv_InvoiceRow.InvoiceObject as Iv_bin

Do Iv_InvoiceRow.$insert() Returns #F

; $Selectinvoice() method contains

; local var Iv_Row of type Row

Do Iv_Row.$definefromtable(t_Invoices)
Do Iv_Row.$select()

Do Iv_Row.$fetch() Returns #S1

Quit method Iv_Row.InvoiceObject

; $Fetchinvoice() method contains

; local var Iv_Row of type Row

Do Iv_Row.$definefromtable(t_Invoices)
Do Iv_Row.$fetch()

Quit method Iv_Row.Inv_Object

; $total() method
Quit method iv_QT Y *iv_Value

The invoice window can contain any fields or components you want, but would contain
certain fields that reference the instance variables in your object class, and buttons that call
the methods also in your object class.

The invoice window catains no class methods of its own. All its functionality is defined in
the object class. The window contains a single instance variable called iv_Invoice that is
based on the o_Invoice object class.

The instance variable would have the type Object arslifitype is the name of your object
class, o_Invoice in this case. If the object class is contained in another library, the object
class name is prefixed with the library name.

When you open the invoice window an instance of the object class is credteeldin
iv_Invoice. Therefore you can access the instance variables and custom methods defined in
the object class via the instance variable in the window; for example, iv_Invoice.iv_QTY
accesses the quantity value, and iv_Invoice.$Savelnvoice() caliStwvelnvoice()

method. Each field on the invoice window references a variable in the object class; for
example, the dataname of the quantity field is iv_Invoice.iv_QTY, the dataname of the item
or description field is iv_Invoice.iv_Item, and so on.

Thebuttons on the invoice window can call the methods defined in the object class, as
follows.

95



Chapter 38 Object Oriented Programming

96

; $event() method for the Select button

On evClick
Do iv_Invoice.$Selectinvoice(iv_Invoice.iv_ID) Returns iv_Invoice
Do $cwind.$redraw()

; $event() method fo r the Fetch button

On evClick
Do iv_Invoice.$Fetchinvoice Returns iv_Invoice
Do $cwind.$redraw()

; $event() method for the Save button
On evClick
Do iv_Invoice.$Savelnvoice(iv_Invoice)

When you enter an invoice and click on the Save button,3heenvoice() method in the

object class is called and the current values in iv_Invoice are passed as a parameter. The
$Savelnvoice() method receives the object instance variable in the parameter pv_Object and
executes the following code

Do Iv_InvoiceRow. $definefromtable(t_Invoices)
Calculate Iv_bin as pv_Object

Calculate Iv_InvoiceRow.InvoiceObject as Iv_bin
Do Iv_InvoiceRow.$insert() Returns #F

The row variable Iv_InvoiceRow is defined from the table class t_Invoices which is linked

to the schema c$s called s_Invoices which contains the single column called

InvoiceObject. The binary variable Iv_bin, which contains the values from your object
instance variable, is assigned to the row variable. The standard $insert() method is executed
which insertshe object variable into your database. The advantage of using an object
variable is that all the values for your invoice are stored in one variable and they can be
inserted into a binary column in your database via a single row variable. If you waneto sto
object variables in an Omnis database you can create a file class that contains a single field,
called InvoiceObject for example, that has Object type, rather than Binary, and use the
appropriate methods to insert into an Omnis data file.

Libraryname prefix for object variables

There is an "Include library prefix" check box on the object class selection dialog. This
allows you to add the library name to the object class name for the variable, but when the
object class is i n edtoaddtalirarynhmelprefix.r y you d ¢
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Dynamic Object Instances

The object class has a $new() method that lets you create an object instance dynamically
and store it in an object variable, for example

Do $clib.$objects.objectclass.$new(parml,parmz2,...)
Retur ns objectvar

where parameters parml and parm?2 are the $construct() parameters for the object instance.
When the instance is assigned, any existing instance in the object variable is destroyed. It
would be normal practice to put no class in the variable f@amobject variables which are

to be set up dynamically using $new(), but there is no class checking for instance variables
so no error occurs if the class shown in the variable pane is different from the class of the
new instance.

You can do a similathing with an external function library if it contains instantiable
objects, such as Fileops. For example

Do Fileops.$objects.fileops.$new() Returns objectvar
Do objectvar.$openfile(pFilename)

The following example uses an Object variable ivSessionOlgjhatias no subtype defined

in the method editor. When this code executes ivSessionObj is instantiated based on the
object class SessionObj which was created using the Session Wizard in Omnis. Once the
object instance exists the $logon() method is called.

Do $clib.$objects.SessionObj.$new() Returns ivSessionObj
; runs $construct() in the SessionObj object class

Do ivSessionObj.$logon()

; runs the $logon() method in SessionObj

Self-contained Object Instances

Obiject classes have the $selfcontained propdrsgtito kTrue the class definition is stored

in all instances of the object class. An instance of such an object class is disconnected from
its class and instead relies on its own class data for method and instance variable definitions.
When the object stance is stored on disk the class definition is stored with the instance

data and is used to set up a temporary class whenever the instance is read back into
memory. Any changes to the original object class have no effect on existing instances,
whether ordisk or in memory.

Once an instance is sa@bntained it is always setfontained, but you can change its class
definition by assigning to $class, for example

Do filel.objvarl.$class.$assign($clib.$objects.objectclassl)

causes the class definition sdrinside objvarl to be replaced by the current method and
variable definitions for objectclassl. The instance variable values are maintained provided
the new instance variable definitions are compatible with the old ones (Omnis can handle
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smallchangesihhe type of wvariables but wondét <car
that the old instance variables are matched to the new ones by $ident and not by name, so to
avoid problems the new class should be a descendant of the original class with nene of th
original variables having been deleted.

Only the main class is stored with the object instance, inheritance is allowed but any
superclasses must exist in open libraries whenever the instance is present in memory.
Assigning to $class does not changeghperclass structure of selbntained instances.

Object References

98

The Object reference data type provides-persistent objects that you can control using
notation. Norpersistent means that objects used in this way canrstobel on disk, and
restored for use later.

You can use the Object reference data type with local, instance, class and task variables.
Object references have no subtype. To create a new Object instance, referenced by an
Object reference variable, you ube methods $newref@nd $newstatementref{fhese

are analogous to the $new() and $newstatement() methods used to create object variables,
and they can be used wherever $new() and $newstatement() can b&hisedreated, an
object reference will belong to the current task.

Once you have associated an Object instance with an Object reference variable, you can use
it to call methods just like you would with an Object variable.

The instance associated with anjext reference variable will only be destroyed in the
following circumstances:

C If you use the $deleterefdethod to delete the object.
C The library is closed.

Until one of these occurs, Object reference variables can be passedwast@@ecopied,
stored in a list column, and so on. All copies of the variable address the same single
instance of the object. As soon as the object is deleted, other references to the object
become invalid. Prior to deleting the object, Omnis calls tis¢ragetor method.

Note that this approach means that you must delete objects when you have finished with
them, otherwise significant memory and resource leaks can occur.

There is also a method $listrefgghich you can call to list thimstances of an object class,
external object, or in fa@ll instances created in this way. This is useful both for-leak
checking, and for cleanp.

You can use $newref() in conjunction with session pools. The only differences are that
$deleteref() rettns the object instance to the pool, rather than destroying it, and $listrefs()
does not include objects from a session pool.



Object References

There are two further methods that can be used with object reference variables. $copyref()
creates an objeanstance which is a copy of the instance referenced by the variable, and
$validref()returns a Boolean which is true if and only if the variable references a valid
object instance. Note that if $copyref() takes a copy of a DAM sessjeatpboth copies
reference the same DAM session.

The method $objref() can also be used. If there is an object reference associated with the
instance, the method returns the object reference, otherwise returns #NULL, that is, the
object MUST have been ated with a $newref().

Constructing new objects

éefrom an object cl ass

Calculate myObjectReference as
$clib.$objects. myObject. $newref (fiTest o)

éefrom an external object

Calculate myObjectReference as
$extobjects. ODBCDAM.$objects. ODBCSESS.$newref()

éf r om sasiosobject

Calculate myObjectReference as
mySessionObjectReference.$newstatementref()

éstoring the reference in a list column of typ
Do theList.$add($extobjects. ODBCDAM.$objects.ODBCSESS.$newref())

Listing instances created using an Object
reference

éinstances of an object <cl ass
Calculate myList as $clib.$objects.myObject.$listrefs()
éinstances of an external object

Calculate myList as
$extobjects. ODBCDAM.$objects. ODBCSESS. . $listrefs()

éall instances
Calculate myList as $listrefs()

99



Chapter 38 Object Oriented Programming

Destructing objects

éusing an object reference variable

Do myObjectReference.$deleteref() ;; Calls the destructor of
the object instance
éal l instances referenced by a |Iist column of

Do myList.$sendall($ref.1.$deleteref())
éusing t h erefs)imetsod

Do
$extobjects. ODBCDAM.$objects. ODBCSESS . $listrefs().$sendall($ref.1
$deleteref())

Do $libs. DAMTEST.$objects.Doracle8.$listrefs().$sendall(
$ref.1.$deleteref())

Testing an object reference for validity

éusing an object reference variable

| f myObjectReference.$validref()

éusing a |list column of type Object reference
If myList.1.myObjRef.$validref()

Copying an object reference

éusing an object reference variabl eé
Calculate objectReference as myObjectReference.$copyref()

Using a |ist columné

Calculate objectReference as myList.1.myObjRef.$copyref()

External Objects

External objectsre a type of external component that conta@thodghat you can use by
instantiating an object variable based on the external objeerrakiobjects can also
containstatic functionghat you can call without the need to instantiate the object. These
functions are listed in the Catalog under the Functions pane.

Some external objects are supplied with Omnis Studio; these include eqisivaldre
FileOps and FontOps externals, a Timer object, as well as the nevihmedtiled DAMSs.
Writing your own external objects is very similar to writing external components, which is
described in a separate manual available to download from the @uairéte. The FileOps
and FontOps functions are documented in the Omnis Help.

External objects are created and stored in component libraries in a similar manner to
external components, and in future releases are intended to replace éxtetiais and
commands, although to maintain backward compatibility, the old external intésfsiié
supported at present.
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External object libraries are placed in the XCOMP folder, along with the visual external
components. They must be loaded in the same way esaktomponents using the
External Components option, available in the Browser when your library is selected.

Using External Objects

You can add a new object in the method editor by inserting a variable of type Object and
using the subtype column to seti¢he appropriate external object. You can click on the

subtype droplist and select an external object from the Select Object dialog. This dialog also
appears when you create an object elsewhere in Omnis, such as the file class editor. Anicon
in the varable subtype cell shows whether the variable is based on an object class or an
external object.

When an instance of the external object has been constructed, you can inspect its properties
and methods using the Interface manager.

To use t heodsibyow cotde)you caredrah the method you require from the
Interface Manager into the command parameters box.

For some objects it is important to note that for the Interface manager to interrogate an
object it will need to be constructed. For exanipthe Interface Manager was used on an
Automation object, the Automation server needs to be started.

External objects are contained in the notation group $extobjects, which you can omit from
notation.

External Object Events

External objects do not support events in the GUI sense. They can however define
notification methods which they call when certain events occur.

You can subclass an external object and then override the notification method so your code
is informed ofthe event. The Timer object supplied in Omnis is an example of this. To
subclass an object, you can either set the superclass property in the Property Manager, or
use the New Subclass Object wizard available in the Browser (using the Class
Wizard>>Object ption).

External Object Notation

All the components available to Omnis are listed in the $root.$components group.
Individual components have their own methods, in addition to the $cmd() method which
allows you to send a component specific command todimponent or object.

The following examples show some commands that you can send to an ActiveX component
to manage timeouts:

Do $components.ActiveX.$cmd("RequestPendingTimeout",10000)
; Set timeout in milliseconds
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Do $components.ActiveX.$cmd("ServerBusyTi meout",10000)
; Set timeout in milliseconds

Do $components.ActiveX.$cmd("ResponseDialog”,kFalse)
; Prevent response dialog from appearing

Do $components.ActiveX.$cmd("BusyDialog” kFalse)
; Prevent busy dialog from appearing

Interface Manager
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The Interface Manager displays the public methods and properties for objects in Omnis
Studio, that is, any class that can contain methods and can be instantiated, including
window, menu, toolbar, report, task, table, and object classes (@tztlde for code

classes). Furthermore, for window, report, toolbar, and menu classes the Interface Manager
displays the methods for the objects in the class. For each class or object, the Interface
Manager displays all buiih methods, including those ailable in the instance of the class,

as well as any custom methods you have added to the object.

Private methods, namely methods with a name that does not begin with a dollar sign, are not
included in the Interface Manager since these methods are abtditiee class or instance.

For each method in the class or object, the Interface Manager displays the method name, its
parameters, return types, and a description, if any are present.

You can view the Interface Manager for a class via its context nrethe enethod editor.
To view the Interface Manager

ﬂ Right-click on the class in the Browser and select Interface Manager from the context
menu

or from the method editor

q Open the method editor for the class

9 Select View>>Interface Manager from the metlealitor menubar

The Interface Manager contains a list of objects in the class, that is, for windows and reports
a list of window or report fields, for toolbars a list of toolbar controls, and for menus a list

of menu lines. For other types of class oranse that do not contain objects, such as object
classes, the Interface Manager contains the class methods only. You can click on each
object or field in the lefhand list to view its methods. Builh methods are shown in the

color specified in the $nogwopertycolor preference. Inherited methods are shown in the
color specified in the $inheritedcolor preference. The properties tab similarly shows the
objectds properties.



Interface Manager

The Details pane shows the parameters for the currently selected method elisatsai |
add a description for your own custom methods. The status bar shows the return type for
built-in methods, but not for your own methods, since these can return any type.

The View menu on the Interface Manager menubar lets you open the methodoedite
class, in addition to hiding or showing the binltmethods and details pane.

Dragging methods from the Interface Manager

You can drag anethod or property from the method list and drop it on to an edit field in the
method editor, or you can use copy and paste to do the same thing. The method name is

prefixed by a variabl e name, such as fdAvar _
Interface Manager by rightlicking on a variable of type Object. Otherwise the method
name i s prefixed by a dot, such as #f. $met |

variable name or some notation in the method editor. In all cases the parameters for the
methodare copied too, so they can be used as a template for the actual values you pass to
the method.
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Omnis has two structured data types; the list and the rdist éan hold multiple clumns

and rows of data each row having the same column structure, whileis effectively a
singlerow list. You can create lists of strings, lists of records, or lists of lists. You can
define a list from individual variables, ordma list on one of the Omnis data classes, such
as a schema, query, table, or file class. In the latter case, the list gets its column definitions
from the columns defined in the data class. Each list can hold an unlimited number of lines
with up to 400 olumns.

Omnis makes use of lists in many different kinds of programming tasks such as generating
reports, handling sets of data from the server, and importing and exporting data. The list is
the single most important data type in Omnis programming. kisables provide the data
(content) and formatting for many of the visual list components available for window and
remote form classes: the different types of list field are described Witislow and Form
Componentshapter.

In this chapter, rows are gerally treated the same as lists, that is, you can use a row name

in any command that takes a list name as a parameter. In addition, referes@ésligisin

this chapter refer to lists based on either schema, query, or table classes, which are referred
to collectively asSQL classes



Declaring List or Row Variables

Declaring List or Row Variables

You can create various scopes of list and row variables, including task, mtaasce, and
local variables. You declare a list or row variable in the variable pane of the method editor.
The following table summarizes the variable types and their visibility.

List or row When created? | Where visible? When removed?
type
Task varable | on opening task | within the task and all | on closing task
its classes and instance
that belong to the task
Class on opening the | within the class and all | on clearing class
variable library its instances variables or closing
library
Instance on opening within the instance only| on closing instance
variable instance
Local on running within the method only | when method
variable method terminates
Field in file when defined in | within the whole library | when you update or
classwith list | file class delete the record, or
or row type Next or Previous
command

To declare alist or row variable

q Right-click in the vaiables pane of the method editor
ﬂ Selectinsert New Variable from the context menu
9 Enter the variable name

Click in theType box and chooskist or Row from the droplist
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Defining List or Row Variables

To define a list or row variable you need to specify its columns. You can do this using
Omnis commands or the notation. You can define a list or row variable

¢ from variables
C from a schema, query, alile class
C from a file class

If you want to use a list in a window or remote form (or any class that can be opened), you
should define the list in the $construct() method of the class, or call a method from the
$construct() that defines the list. Thissares the list is defined and in memory ready to be
used in the current instance.

Lists from Variables

To define a list from a number of variables you can us®#fime listcommand, or the
$define() methodFor example

; Decla re class variable cvListl of List type
; Declare class variable cvColl of Short integer type
; Declare class variable cvCol2 of Character type

; Declare class variable cvCol3 of type Date Time (Short date
1980..2079)

Set current list {cvList1}
Define | st {cvColl,cvCol2,cvCol3}

This method will define the list cvListl with the columns cvColl, cvCol2, cvCol3. You can
define a list with up to 255 columns. The data type of each field or variable defined in the
list determines the data type of the corregpog column in the list.

Lists from Schema or Query Classes

You can define a list based on one of the SQL classes, that is, a schema, query, or table
class, using thBefine Ist from SQL classommand or $definefromsglclassethod. This
binds the I ist or row variable to the sche
columns to the server table.

To define a list or row variable fromschema, query, or table class you can usB¢fiee
list from SQL classommand For example

; Declare class variable cvListl of List type
Set current list {cvList1}
Define list from SQL class {MySchema} ;; or use a query or table

106



Defining List or Row Variables

will define a list with all the columns in your schema class. You cannot specify certain
columns only when using a schema. However, you can select certain columns by creating a
query class containing specific columns and basing lgtuwn the query class.

The following method defines an instance variable from a schema class called 'MyPictures'

; create iSqIRow of Row type
Do iSqlRow.$definefromsglclass('MyPictures'’)

Whenyou define a list or row variable frontable class, it must have gglclassname
property set to the associated schema or query class. You can do this either in the Property
Manager or using the notation.

Do $clib.$tables.MyTable.$sglclassname.$assign('MySchema') ;or
Do $clib.$tables.MyTable.$sglclassname.$assign('MyQuery")

When you create a list or row variable based on one of the SQL classes a table instance is
created, so the list or row variable contains the standard properties and methods of a table
instane. Specifically, if you create a variable based on a table class it contains any custom
methods you have added to the table class; these can override the standard table instance
methods. The following standard methods are available for lists based on&daSQL

C $select()
issues a select statement to the server

C $fetch(n[,append)
empties the list and fetches the next n rows from the server; for row variables, n is set to
one and the fetched row always replaces any exidtitej the append switch is for list
variables and defaults to kFalse which means the list is cleared by default, otherwise if
you pass the append switch as kTrue the fetched rows are added to the end of any
existing data in the list variable

C Sinsert()
inserts a row into the server database (row variables only)

C $update(old_row)
updates a row in the server database (row variables only)

C S$deletd)
deletes a row from the server database (row variables only)

C S$sqglemor()
reports the type, code and text for an error in processing one of the above methods
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These methods offer a powerful mechanism for processing or inserting data on your server
via your SQL list or row variable. For example, to fetchr@@s into your list

; declare cvListl of list type
Do cvListl.$definefromsglclass(MySchema)
Do cvListl.$select() Returns myFlag ;; sends a select
If myFlag =0 ;; checks for errors
OK message {SQL error [sys(131)]: [sys (232)1}
End If
Do MyList.$fetch(30) Returns myFlag ;; fetches 30 rows
; to fetch another 10 rows and add them to your list
Do MyList.$fetch(10,kTrue) Returns myFlag

List/Row subtypes

A schema, query, or table class name can be used as thgesabégylist or row variable,
that is, a class, instance, local, task or parameter variable, or a column in a list or row
defined from a SQL class.

Omnis uses the subtype class to define the list or row, or in the case of parameters, to
identify the expeted definition of the list or row, although Omnis does not do anything if
the definition does not match.

Schema classhavea property $createinstancewhensubtype that controls whether or not
there is a table instance associated with a List or Row vaneti a schema class as its
subtype; you can set this propertythe Property Manager when editing sehemaclass.

The propertydefaults to kTrue for existing and newly created schema classes. When using
the schema class exclusively with Web Serviitas, likely that the table instance will not

be required, and in this case turning off $createinstancewhensubtype will therefore improve
performance.

Lists from a File Class

To define a list from fields in a file class use

Set current list {cvList1}
Define list {field1,field2,field3,...}

or to include all the fields from a file class

Set current list {cvList1}
Define list {fileclassname}

TheDefine listcommand clears tHest or row of any existing data. You can change the
column names without affecting the data by uskeglefine listthis is useful if, for instance,
you want more friendly default column names for a graph. Note that you sigrild
Filename.LISTVAR when you reference a file class list using the notation.



Building List Variables

You can use a file class name (a string) with$tiefine()and $redefine() methods define
the columns for a list or row variable this casell the columnsin the file classare used.
You canappend /S to the file class name to skip empty columns in the file class.

Building List Variables

You can build lists
C from SQL data

¢ from Omnis data

Building a List from SQL Data

The SQL SELECT statement defines a select table, which is a set of rows on the server that
you can read into Omnis ihree ways:

C Fetch next row
brings a row into CRB fields defined by a file class

C S$fetch(n[,append]) table instance method
brings n rows into a list defined from a SQL class

G Build list from select table
transfers the select table to the current list as one block of data

To transfer rows:

Do mylist.$definefromsglclass(SchemaRef,Lname,Town) ;; define list
Do MyList.$select() Returns myFlag ;; make select table

Do MyList.$fetch (10) Returns myFlag ;; fetch 10 rows into list or
Do MyRow.$fetch() Returns myFlag ;; fetch a row into a row var

To transfer the whole select table useBldd list from select tableommand:

; Declare class variable cvList of type List

Set curren  tlist cvList

Define list {fltems,LVAR1,LVARS5}

; defines the list with all fields from fltems, plus LVAR1 & LVAR5
Build list from select table ;; builds list from SQL query

When loading large select tables into the list, you should avoid making theaiséar the
whole set of rows to arrive before refreshing the screen to display the first fifty or so rows.
You can retrieve the rows in batches using the $linemax property which limits the size of
the list, pausing after each batch to redraw the & fi
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Building a List from Omnis Data

You can build a list from Omnis data using Bgild list from filecommand It puts all the
rows from an Omnis data file into the current ligtr Example

Set current list LIST2

Define list (fCustomers)

Build list from file

You can also apply a search and sort with this command; s@ethis Data Fileshapter.

For a list defined from file class or other variables you can add values eitraiadges or
literals usingAdd line to list This adds a line to the end of the list,inserts a line at the
specified lineand shifts othelinesdown.

Add linet  olist {('Jones','Ipswich',fCountry)} ;; adds at the end
Add line to list {10('Jones','Ipswich',fCountry)} ;; adds at line 10

Viewing the contents of a list variable

You can view the current contents of a list variablé&ight-clicking on the variable name
in the MethodEditor and selecting the first option in the context menu. You can do this
wherever the variable name appears in Omnis, including the method editor and Catalog.

List and Row functions
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Omnis provides functions for converting independent variables into a row, and for
converting a series of row variables into a list.

The list() Function

The list() function accepts a set of row variables as parameters, and creates a list variable
from them. The definition for the first row variable is used to define the list. If subsequent
row variables have different definitions, Omnis will convert the tgtas to match the first
row.

Calculate myList as list(myRow1, myRow2, myRow3)

The row() Function

The row() function accepts a set of variables as parameters, and creates a row variable from
them. The variable types are used to deflre columns of the row.

Calculate myRow as row(myVarl, myVar2, myVar3)



Accessing List Columns and Rows

Accessing List Columns and Rows

You can access data in a list by loaglan entire row of data, or an individual cell into other
variables. An entire row of information is loaded with tuad from listcommand You can

access individual cells using thead from listcommand or thést() function, or by
referencing the List Row and ColtQwihtheas par
list() function discussed in the previous section.

TheLoad from listcommand takes an optional set of variables to load data irttee kase
of a list defined from a File class or other variables, the load command will automatically

pl ace each columnés data into the fields ¢
SQL class, you include a list of variables as part of thed from listcommand.

Load from list :; loads the row into a file class
Load from list (Varl, Var2) ;; loads the row into specified vars

You can use thist() function as part of a calculation to extract a particular cell of
information from a kt.

Calculate MyVar as Ist(MyList, rowNumber, ColumnName)

You can address cells directly by referring to them as ListVarName.ColumnName for the
current row or ListVarName.RowNumber.ColumnName for a specified row. Omnis also
recognizes the syntax ListNandeCol umnName 6, RowNumber ) . The
in quotes.

You can use RowVarName.ColumnName or RowVarName.ColumnNumber when you
assign a row variable to a window edit field. Remember that your list and row variables
should be defined in the $construaif)a form or window so they are available to edit fields
and other data bound objects when the form or window opens.

Since ListName.ColumnName and ListName.RowNumber could be ambiguous, Omnis
assumes character values are column names. In the casexf thember being contained
by a character variable, this should be ir

Calculate MyNum as MyList.Amount ;; the current row
Calculate MyNum as MyList.5.Amount ;; row 5
Calculate MyNum as MyList(6Amounto,5) ;; Amoun

Thetwo types of statement above are also used to assign a value to a list element.
Calculate MyList.5.Amount as 100 ;; sets Amount column, row 5 to 100

List Variable Notation

List variables have ctin standard properties and methods that provide information about
the list, such as how many rows or columns it has, or the number of the current line. List
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columns, rows, and cells have properties and methods of their own which are listed in the
Omnis Help (press F1 to opetine OmnisHelp).

List Properties and Methods

All types of list have the following properties. A list created from a SQL class has the
standard properties and metlaaf a table instance, together with these list properties.

¢

$linecount
returns the number of lines in the list; you can change this property S8etfeal line
numberto truncate the list

$linemax
holds the maximum nunel of lines in the list; this is set to 10,000,000 by default but
you can change it to restrict the list size

$line
holds the current line in the list; this changes when the user clicks on a list line, or when
using a method such as $search()

$colcount
returns the number of columns in the list

S$isfixed

true if the list has fixed length columns; changing $isfixed clears the data and the class
for the list, but keeps the column definitions (note that a list défiiseng $define() has
columns of any length). Fixed length columns improve performance in some cases, but
cannot contain all data types

$class
returns the schema, query, or table class for the list, or is empty if it is not based on a
SQL cless

$cols

groupcontaining the columns in the list; you can use $add() to add a column, also
$addbefore() and $addafter() to add a column before or after the specified column
(these methods do not work with schema or table based lists)

$smartlist

Set this property to kTrue to make it a "smart list"; setting $smartlist to kTrue creates
and initializes the history list which tracks changes to the list; setting $smartlist to
kFalse discards the history list completely. If youirebr redefine a list using any
mechanism, or add columns to a list, its $smartlist property is set to kFalse
automatically. See later in this chapter for more details about smart lists.

For a row variable, $linecount, $linemax and $line are all settodlcannot be changed.
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Lists also have the following methods.

¢

$defing)

without parameters this clears the list definition, otherwise $define(varl][, var2, var3]...)
defines a list using variables or file class fields; the variable nameslmn names

from a file class) and var/column types are used to the define the list column names and
types; when using a file class you @ppend /S to the file class name to skip empty
columns

$definefromsglclasg)

$defirefromsglclass(query/schemal/table class[,cColl,cCol2,...][-oarans]) defines
a list or row variable from a query, schema or table class and instantiates a table
instance. Passes ceparams to the table $constr{)anethod

$copydefinition()

$copydefinition(list or row variable[,parm1,parm?2]...) clears the list and copies the
definition but not the data from another list or row variable; if the list being copied
from is derived from a SQL class, the parameters are passed torctghsf the table
instance

$clean)
clears the data for the list, but keeps the list definition

$first()
$first(selected only[, backwards]) sets the current row of the list to the first row or first
selected row and retos a reference to that row

$next()
$next(list row or row number|, selected only, backwards]) sets the current row of the
list to the next row or next selected row and returns a reference to that row

$add()
$add(columnl valuefolumn2 value]...) inserts a row of values at the end of the list
and returns a reference to the new line

$addbefore))
$addbefore(list row or row number,coll value[, col2 value]...) inserts a row before the
specified row

$addafter()
$addafter(list row or row number,coll valuel[, col2 value]...) adds a row after the
specified row (does not work with schema or table based lists)

$remove()
$remove(list row or row number) deletes the specified row

$search)
$search(calculation[,bFromStart=kTrue,bOnlySelected=kFalse,bSelectMatches=kTrue,
bDeselectNonMatches=kTrue]) searches thebishaves the same as for 8earch
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list command; bOnlySelected restricts the search to selected lines. If Bfarbis
kTrue, Omnis searches all of the lines in the list, starting at line 1; otherwise, Omnis
starts the search at line ($line + 1).

C $sort()
$sort(first sort variable or calculationDescending, second sort variable or
calculation,bDescending..) sorts the list; you can specify up to 9 sort fields, including
the sort order flapDescendingThe sort fields or calculations can use $ref.colname or
list_name.colname to refer to a list column. The sort ordebiescendinglefaults to
kFalse (that is, the sort is normally ascending). For calculated sorts, the calculation is
evaluated for line 1 of the list to determine the comparison type (Character, Number or
Date).

C $removeduplicates)
$removeduplicates(lisame.column) removes all list lines with duplicate values in the
column; you must sort the list before using this method

C $mergg)
$merge(list or row[, by name, only selected]) merges the two lists; note $merge()

cannot use search criteriarteerger data

$totc

© $totcgaxpression[,bSeIectedOnIy:kFaIsm})als the expression over all of the lines in
the list;if bSelectedOnly is kTruanly theselected lineare totaled. It is similar to the
totc() function, except it also wks when the list does not have proper field columns,
for example when the list is defined using a SQL class. For example:

Do MyList.$definefromsglclass('MySchema’) ;; the schema has 2
numeric cols, coll and col2

Do MyList.$add(1.1,2.1)

Do MyList.$add(  3.1,4.1)

Do MyList.$add(2.2,1.1)

Do MyList.$totc(MyList.col1+MyList.col2) Returns Total

;0 utputs Total =13.7 i.e the total of both columns

Note: many of the list methods, such as 8@L methodssmart list methods, as well as
$search, $sort and $totre not available in methodsxecuted in the Web Client.

Properties and Methods of a List Column

The columns of a list are contained in the List.$cols grdte. $cols group has the

following methods, thatis,thet andar d group met hods, inclu
allow you to add columns to the ligut not schema or table based lists)
C $add

$add({fieldname|cName,type,stype[,iMaxlen=10000000]}) adds a column to the list
and returns an item ref to #jther use just a fieldname (to use the definition of a field)
or a name,type and subtype constants (e.g. kCharacter,kSimplechar) and length
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¢

$addafter()
$addafter(rColumn|iColumnNumber {fieldname|cName[,typetypk,iMaxlen]}) adds
a column to the list angkturns an item reference to it

$addbefore()
$addbefore(rColumn|iColumnNumber {fieldname|cName[,typetgpb,iMaxlen]})
adds a column to the list and returns an item reference to it

$remove()
$remove(rColumn|iColumnNumbem®moves the column from the list

A list column has the following properties:

¢

¢

¢

¢

¢

$name
returns the simple name of the column

$dataname
returns the dataname of the list column; empty for a list defined from a SQL class

$coltype
returns the dattype of the column; changing this clears the list data

$colsubtype
returns the data subtype of the column; changing this clears the list data

$colsublen
returns the length of character and national columns; changingdelrs the list

List columns have the following methods:

¢

$clear()
Clears the data for a list or row, or a column in a list or row; executing List.$clear() for
a smart list sets $smartlist to kFalse, meaning that it is no longer disinart

$averagd)
$average([bSelectedLinesOnly=kFalse]) Returns the average of thruthdiat
column values

$minimum()
$minimum([bSelectedLinesOnly=kFalse]) Returns the minimum of thenndnist
column values

$maximum()
$maximum([bSelectedLinesOnly=kFalse]) Returns the maximum of theulbhst
column values

$count()
$count([bSelectedLinesOnly=kFalse]) The count of-nat values in the list column

115



Chapter 40 List Programming

C $removeduplicates()
$removeduptates(bSortNow,blgnoreCase) removes rows with duplicate values in the
column

C $total()
$total([bSelectedLinesOnly=kFalse]) Returns the total of themuirist column
values

Note: $average, $maximum, $minimum and $total areavailablein client methodsAlso
the bSortNow parameter of $removeduplicates is ignored and always treated as kFalse in
client methods.

Properties and Methods of a List Row

A list row has the following properties:

C $group
returns the list containing the row

C $selected
returns true if the row is selected

A list row has the following methods:

C clear()

clears the value of all the columns in the row

C $loadcols)
$loadcols(variablel[, variable2]...) loads the column values for the row into the
specified variables

C S$assigncol§)
$assigncols(columnl value[, column2 value]...) replaces the column values for the row
with the specified values

C S$assignrav()
$assignrow(row, by name) assigns the column values from the specified row into the
list row on a column by column basis

Properties of a List Cell

If a list cell is iself a list or row variable it has all properties of a list or row. List cells have
the following properties.

C $group
returns the list row containing the list cell

C S$ident
returns the column number for the list cell
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