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About This Book

Subject This book describes syntax and usage information for the PowerScript
language including variables, expressions, statements, events, and
functions.

Audience This book is for programmers who will be using PowerBuilder to build

client/server applications.
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CHAPTER 1 Language Basics

About this chapter This chapter describes general elements and conventions of PowerScript.
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Comments

Comments
Description You can use comments to document your scripts and prevent statements within
a script from executing. There are two methods.
Syntax Double-slash method
Code // Comment
Slash-and-asterisk method
/¥ Comment */
Usage Here is how to use each method:
Method | Marker | Can use to Note
Double " Designate all text on the Cannot extend to multiple
slash line to the right of the lines
marker as a comment
Slash [*.* Designate the text between | Can extend over multiple
and the markers as a comment lines (multiline comments
asterisk Nest comments do not require a continuation
character)
Can be nested
Adding comment markers
In the PowerScript and Function painters, you can use the Comment
Selection button (or select Edit>=Comment Selection from the menu bar) to
comment out the line containing the cursor or a selected group of lines.
FOR INFO  For information about adding comments to objects and library
entries, see the PowerBuilder User’s Guide.
Examples Double-slash method

// This entire line is a comment.
// This entire line is another comment.

amt = gty * cost // Rest of the line is comment.

// The following statement was commented out so that
// it would not execute.
// SetNull (amt)

Slash-and-asterisk method
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/* This is a single-line comment. */

/* This comment starts here,
continues to this line,
and finally ends here. */

A =B + C /* This comment starts here.

/* This is the start of a nested comment.
The nested comment ends here. */

The first comment ends here. */ + D + E + F



Identifier names

Identifier names

Description

Syntax

Usage

Examples

You use identifiers to name variables, labels, functions, windows, controls,
menus, and anything else you refer to in scripts.

Rules for identifiers:

¢ Must start with a letter or an _ (underscore)

Cannot be reserved words (see "Reserved words" on page 13)
Can have up to 40 characters but no spaces

Are case insensitive (PART, Part, and part are identical)

* & o o

Can include any combination of letters, numbers, and these special
characters:

- Dash
Underscore
Dollar sign
Number sign
Percent sign

Qe

By default, PowerBuilder allows you to use dashes in all identifiers, including
in variable names in a script. This means that when you use the subtraction
operator or the -- operator in a script, you must surround it with spaces
(otherwise, PowerBuilder thinks the expression is an identifier name).

If you want to disallow dashes in variable names in scripts, you can change the
setting of the Allow Dashes in Identifiers option in the script editor’s property
sheet. This way you do not have to surround the subtraction operator and the
decrement assignment shortcut (--) with spaces.

Be careful
If you disallow dashes and have previously used dashes in variable names,
you will get errors the next time you compile.

Valid identifiers

ABC_Code

Child-1d

FirstButton

response3b
pay-before%deductionss$
ORDER_DATE
Actual-$-amount
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Part#
Invalid identifiers

2nd-quantity // Does not start with a letter
ABC Code // Contains a space
Child'sId // Contains invalid special character



Labels

Labels

Description

Syntax

Usage

Examples

You can include labels in scripts for use with GOTO statements.
Identifier :

A label can be any valid identifier. You can enter it on a line by itself above the
statement or at the start of the line before the statement.

FOR INFO  For information about the GOTO statement, see GOTO on page

146. For information about valid identifiers, see "Identifier names" on page
6.

On a line by itself above the statement

FindCity:
IF city=cityname[1l] THEN ...

At the start of the line before the statement

FindCity: IF city=cityname[1l] THEN
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Special ASCII characters

Description You can include special ASCII characters in strings. For example, you may
want to include a tab in a string to ensure proper spacing or a bullet to indicate
a list item. The tilde character (~) introduces special characters.

Syntax Follow these guidelines:
In this To specify Enter
category | this this More information
Common | Newline ~n
ASCIIL
characters
Tab ~t
Vertical tab ~v
Carriage return | ~r
Formfeed ~f
Backspace ~b
Double quote ~"
Single quote ~'
Tilde ~~
Any Decimal ~HiHt ### = a 3-digit number from 000 to 255
ASCII
character
Hexadecimal ~h## ## = a 2-digit hexadecimal number from
01 to FF
Octal ~O### | ##H# = a 3-digit octal number from 000 to
371
Examples Entering ASCIl characters Here is how to use special characters in strings:
String Description
"dog~n" A string containing the word dog followed by a newline

character

"dog~tcat~ttiger"

A string containing the word dog, a tab character, the word
cat, another tab character, and the word tiger



Special ASCII characters

Using decimal, hexadecimal, and octal values Here is how to indicate a
bullet (*) in a string by using the decimal, hexadecimal, and octal ASCII

values:

Value

Description

".249"

The ASCII character with decimal value 249

"~hF9"

The ASCII character with hexadecimal value F9

"0371"

10

The ASCII character with octal value 371
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NULL values

Description

Usage

NULL means undefined or unknown. It is not the same as an empty string or
zero or a date of 0000-00-00. For example, NULL is neither O nor not 0.

Typically, you work with NULL values only with respect to database values.

Initial values for variables Although PowerBuilder supports NULL values
for all variable data types, it does not initialize variables to NULL. Instead,
when a variable is not set to a specific value when it is declared,
PowerBuilder sets it to the default initial value for the data type—for
example, zero for a numeric value, FALSE for boolean, and the empty
string ("") for a string.

NULL variables A variable can become NULL if one of the following
occurs:

¢ A NULL value is read into it from the database. If your database
supports NULL, and a SQL INSERT or UPDATE statement sends a
NULL to the database, it is written to the database as NULL and can be
read into a variable by a SELECT or FETCH statement.

NULL in a variable
When a NULL value is read into a variable, the variable remains
NULL unless it is changed in a script.

¢ The SetNull function is used in a script to set the variable explicitly to
NULL. For example:

string city // city is an empty string.
SetNull (city) // city 1s set to NULL.

NULLs in functions and expressions Most functions that have a NULL
value for any argument return NULL. Any expression that has a variable
with a NULL value results in NULL.

Aboolean expression that is NULL is considered undefined and therefore NOT
TRUE.

Testing for NULL To test whether a variable or expression is NULL, use
the IsNull function. You cannot use an equal sign (=) to test for NULL.

Valid This statement shows the correct way to test for NULL:
IF IsNull(a) THEN
Invalid This statement shows the incorrect way to test for NULL:

IF a = NULL THEN

1
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Examples
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Example 1 None of the following statements will make the computer beep
(the variable nbr is set to NULL, so each statement evaluates to NOT
TRUE):

int Nbr

// Set Nbr to NULL.

SetNull (Nbr)

IF Nbr =1 THEN Beep(1l)

IF Nbr <> 1 THEN Beep(1l)

IF NOT (Nbr = 1) THEN Beep (1)

Example 2 In this IF...THEN statement, the boolean expression evaluates
to NOT TRUE, so the ELSE is executed:

int a
SetNull(a)
IF a = 1 THEN

MessageBox ("Value", "a = 1")
ELSE

MessageBox ("Value", "a = NULL")
END IF

Example 3 This example is a more useful application of a NULL boolean
expression than Example 2. It displays a message if no control has focus.
When no control has focus, GetFocus returns a NULL object reference, the
boolean expression evaluates to NOT TRUE, and the ELSE is executed:

IF GetFocus( ) THEN
// Some processing
ELSE
MessageBox ("Important", "Specify an option!")
END IF
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Reserved words

The words PowerBuilder uses internally are called reserved words and cannot
be used as identifiers. If you use a reserved word as an identifier, you will get

a compiler warning.

alias

and
autoinstantiate
call

case
choose
close
commit
connect
constant
continue
create
cursor
declare
delete
describe
descriptor
destroy
disconnect
do
dynamic
else

elseif

end
enumerated

event
execute
exit
external
false
fetch
first

for
forward
from
function
global
goto
halt

if
immediate
indirect
insert
into
intrinsic
is

last
library
loop
next

not

of

on

open

or

parent

post
prepare
prior
private
privateread
privatewrite
procedure
protected
protectedread
protectedwrite
prototypes
public
readonly
ref

return
rollback
rpcfunc
select
selectblob

shared
static

step
subroutine
super
system
systemread
systemwrite
then

this

to

trigger

true

type

until
update
updateblob
using
variables
while

with

within
_debug

The PowerBuilder system class also includes private variables that cannot be
used as identifiers. If you use a private variable as an identifier, you will get an

informational message and should rename your identifier.

13
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Pronouns

Description PowerScript has pronouns that allow you to make a general reference to an
object or control. When you use a pronoun, the reference remains correct even
if the name of the object or control changes.

Syntax These are the pronouns:
¢ Parent
¢ This
¢ Super

Usage You can use pronouns in function and event scripts wherever you would use an

14

object’s name. For example, you can use a pronoun to:

¢ Cause an event in an object or control

¢ Manipulate or change an object or control

¢ Obtain or change the setting of a property

The individual pronouns Each pronoun has a specific meaning and use:

This pronoun

In a script for a

Refers to the

This Window, custom user Object or control itself
object, menu, application
object, or control

Parent Control in a window Window containing the control
Control in a custom user Custom user object containing
object the control
Menu Item in the menu on the level

above the current menu
Super Descendent object or Parent

control

Descendent window or
user object

Immediate ancestor of the
window or user object

Control in a descendent
window or user object

Immediate ancestor of the
control’s parent window or user
object
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Parent
Description

Usage

Examples

ParentWindow property You can use the ParentWindow property of the
Menu object like a pronoun in Menu scripts. It identifies the window that
the menu is associated with when your program is running. For more
information, see the PowerBuilder User’s Guide.

The rest of this section describes the individual pronouns in detail.

Parent refers to the object that contains the current object.

You can use the pronoun Parent in scripts for:

¢ Controls in windows

¢ Custom user objects

¢ Menus

Where you use Parent determines what it references:

Window controls When you use Parent in a script for a control (such as a
CommandButton), Parent refers to the window that contains the control.

User object controls When you use Parent in a script for a control in a
custom user object, Parent refers to the user object.

Menus When you use Parent in a menu script, Parent refers to the menu
item on the level above the menu the script is for.

Window controls If you include this statement in the script for the Clicked
event in a CommandButton within a window, clicking the button closes the
window containing the button:

Close(Parent)

If you include this statement in the script for the CommandButton, clicking the
button displays a horizontal scrollbar within the window (sets the HScrollBar
property of the window to TRUE):

Parent .HScrollBar = TRUE

User object controls If you include this statement in a script for the
Clicked event for a CheckBox in a user object, clicking the checkbox hides
the user object:

Parent .Hide( )

15
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This

Description

Usage

Examples
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If you include this statement in the script for the CheckBox, clicking the
checkbox disables the user object (sets the Enabled property of the user object
to FALSE):

Parent.Enabled = FALSE

Menus If you include this statement in the script for the Clicked event in
the menu item Select All under the menu item Select, clicking Select All
disables the menu item Select:

Parent .Disable( )

If you include this statement in the script for the Clicked event in the menu item
Select All, clicking Select All checks the menu item Select:

Parent.Checked = TRUE

The pronoun This refers to the window, user object, menu, application object,
or control that owns the current script.

Why include This Using This allows you to make ownership explicit. This
statement refers to the current object’s X property:

This.X = This.X + 50

When optional but helpful In the script for an object or control, you can
refer to the properties of the object or control without qualification. But it is
good programming practice to include This to make the script clear and
easy to read.

When required There are some circumstances when you must use This.
When a global or local variable has the same name as an instance variable,
PowerBuilder finds the global or local variable first. Qualifying the variable
with This allows you to refer to the instance variable instead of the global
variable.

Example 1 This statement in a script for a menu places a checkmark next
to the menu selection:

This.Check( )

Example 2 In this function call, This passes a reference to the object
containing the script:

ReCalc (This)
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Super

Description

Usage

Examples

Example 3 If you omit This, x in the following statement refers to a local
variable x if there is one defined (the script adds 50 to the variable x, not to
the X property of the control). But it refers to the object’s X property if
there is no local variable:

X = x + 50

Example 4 Use This to ensure that you refer to the property. For example,
the following statement in the script for the Clicked event for a
CommandButton means that clicking the button changes the horizontal
position of the button (changes the button’s X property):

This.x = This.x + 50

When you write a script for a descendant object or control, you can call scripts
written for any ancestor. You can directly name the ancestor in the call, or you
can use the reserved word Super to refer to the immediate ancestor.

Whether to use Super If you are calling an ancestor function, you only
need to use Super if the descendant has a function with the same name and
the same arguments as the ancestor function. Otherwise, you would simply
call the function with no qualifiers.

Restrictions for Super You can’t use Super to call scripts associated with
controls in the ancestor window. You can only use Super in an event or
function associated with a direct descendant of the ancestor whose function
is being called. Otherwise, the compiler will return a syntax error.

To call scripts associated with controls, use the CALL statement.

FOR INFO  See the discussion of CALL on page 131.

Example 1 This example calls the ancestor function wf_myfunc
(presumably the descendant also has a function called wf_myfunc):

Super: :wf_myfunc(myargl, myarg2)

This example has to be part of a script or function in the descendent window,
not one of the window’s controls. For example, if it is in the Clicked event of
a button on the descendent window, you get a syntax error when the script is

compiled.
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Supplying arguments
Be certain to supply the correct number of arguments for the ancestor
function.

Example 2 This example in a CommandButton script calls the Clicked
script for the CommandButton in the immediate ancestor window or user
object:

Super: :EVENT Clicked()

18
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Statement continuation

Description

Syntax

Usage

Examples

Although you typically put one statement on each line, you will occasionally
want to continue a statement to more than one line. The statement continuation
character is the ampersand (&).

Start of statement &
more statement &
end of statement

The ampersand must be the last nonwhite character on the line (or the compiler
will consider it part of the statement).

FOR INFO  For information about white space, see "White space" on page
22.

You do not use a continuation character for:

¢ Continuing comments Do not use a continuation character to
continue a comment. The continuation character is considered part of
the comment and is ignored by the compiler.

¢ Continuing SQL statements You do not need a continuation
character to continue a SQL statement. In PowerBuilder, SQL
statements always end with a semicolon (;), and the compiler considers
everything from the start of a SQL statement to a semicolon to be part
of the SQL statement. A continuation character in a SQL statement is
considered part of the statement and usually causes an error.

Continuing a quoted string

One way You can continue a quoted string by simply placing an ampersand
in the middle of the string and continuing the string on the next line:

IF Employee_District = "Eastern United States and&
Eastern Canada" THEN

Note that any white space (such as tabs and spaces) before the ampersand and
at the beginning of the continued line is part of the string.

A problem This statement uses only the ampersand to continue the quoted
string in the IF... THEN statement to another line; for readability, a tab has been
added to indent the second line. The compiler includes the tab in the string,
which may result in an error:

IF Employee_District = "Eastern United States and&
Eastern Canada" THEN

19
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A better way A better way to continue a quoted string is to enter a quotation
mark before the continuation character (‘& or "&, depending on whether the
string is delimited by single or double quotation marks) at the end of the first
line of the string and a plus sign and a quotation mark (+' or +") at the start of
the next line. This way you do not inadvertently include unwanted characters
(such as tabs or spaces) in the string literal:

IF Employee_District = "Eastern United States and "&
+" Eastern Canada" THEN

(The examples in the PowerBuilder documentation use this method to
continue quoted strings.)

Continuing a variable name Do not split a line by inserting the
continuation character within a variable name. This will cause an error.This
statement will fail, because the continuation character splits the variable
name (Quantity):

Total-Cost = Price * Quan&
tity + (Tax + Shipping)
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Statement separation

Description Although you typically put one statement on each line, you will occasionally
want to combine multiple statements on a single line. The statement separation
character is the semicolon (;).

Syntax Statement1; statement2

Examples The following line contains three short statements:

A =B + C; D =E + F; Count = Count + 1

21
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White space

Description

Usage

Examples
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Blanks, tabs, formfeeds, and comments are forms of white space. The compiler
treats white space as a delimiter and doesn’t consider the number of white
space characters.

White space in string literals The number of white space characters is
preserved when they are part of a string literal (enclosed in single or double
quotation marks).

Dashes in identifiers Unless you have prohibited the use of dashes in
identifiers (see "Identifier names" on page 6), you must surround a dash
used as a minus sign with spaces. Otherwise, PowerBuilder considers the
dash part of a variable name:

Order - Balance // Subtracts Balance from Order
Order-Balance // A variable named Order-Balance

Example 1 Here the spaces and the comment are white space, so the
compiler ignores them:

A + B /*Adjustment factor */+C

Example 2 Here the spaces are within a string literal, so the compiler does
not ignore them:

"The value of A + B is:"
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Standard data types

The data types

Blob

Boolean

Char or character

Date

24

The standard data types are the familiar data types that are used in many
programming languages, including char, integer, decimal, long, and string. In
PowerScript, you use these data types when you declare variables or arrays.

These are the standard PowerScript data types:

Blob Integer or Int

Boolean Long

Char or character Real

Date String

DateTime Time

Decimal or Dec UnsignedInteger, UnsignedInt, or Ulnt
Double UnsignedLong or ULong

Binary large object. Used to store an unbounded amount of data (for example,
generic binary, image, or large text such as a word-processing document).

Contains TRUE or FALSE.

A single ASCII character.

If you have character-based data that you will want to parse in an application,
you might want to define it as an array of type char. Parsing a char array is
easier and faster than parsing strings. If you will be passing character-based
data to external functions, you may want to use char arrays instead of strings.

FOR INFO  For more information about passing character-based data to
external functions, see Application Techniques. For information about data
type conversion when assigning strings to chars and vice versa, see "String
and char data types" on page 82.

Using literals Char is one of the standard data types for which you can use
literals to assign values. To assign a literal value, enclose the character in
either single or double quotation marks. For example:

char c¢
c = wmpo
c = '

The date, including the full year (1000 to 3000), the number of the month (01
to 12), and the day (01 to 31).
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DateTime

Decimal or Dec

Double

Integer or Int

Using literals Date is one of the standard data types for which you can use
literals to assign values. To assign a literal value, separate the year, month,
and day with hyphens. For example:

1992-12-25 // December 25, 1992
1995-02-06 // February 6, 1995

The date and time in a single data type, used only for reading and writing
DateTime values from and to a database. To convert DateTime values to data
types that you can use in PowerBuilder, use:

¢ The Date(datetime) function to convert a DateTime value to a
PowerBuilder date value after reading from a database

¢ The Time(datetime) function to convert a DateTime value to a
PowerBuilder time value after reading from a database

¢ The DateTime (date, time) function to convert a date and (optional)
time to a DateTime before writing to a DateTime column in a database.

PowerBuilder supports microseconds in the database interface for any DBMS
that supports microseconds.

Signed decimal numbers with up to 18 digits. You can place the decimal point
anywhere within the 18 digits—for example, 123.456,
0.000000000000000001 or 12345678901234.5678.

Using literals Decimal is one of the standard data types for which you can
use literals to assign values. To assign a literal value, use any number with a
decimal point and no exponent. The plus sign is optional (95 and +95 are
the same). For numbers between zero and one, the zero to the left of the
decimal point is optional (for example, 0.1 and .1 are the same). For whole
numbers, zeros to the right of the decimal point are optional (32.00, 32.0,
and 32. are all the same). For example:

12.34 0.005 14.0 -6500 +3.5555

A signed floating-point number with 15 digits of precision and a range from
2.2250738585072E-308 to 1.79769313486232E+308.
16-bit signed integers, from -32768 to +32767.

Using literals Integer is one of the standard data types for which you can
use literals to assign values. To assign a literal value, use any whole number
(positive, negative, or zero). The leading plus sign is optional (18 and +18
are the same). For example:

1 123 1200 +55 -32

25



Standard data types

Long

Real

String
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32-bit signed integers, from -2,147,483,648 to +2,147483,647.

A signed floating-point number with six digits of precision and a range from
1.175494E-38 to 3.402823E+38.

Using literals Real is one of the standard data types for which you can use
literals to assign values. To assign a literal value, use a decimal value,
followed by E, followed by an integer; no spaces are allowed. The decimal
number before the E follows all the conventions specified above for
decimal literals. The leading plus sign in the exponent (the integer
following the E) is optional (3E5 and 3E+5 are the same). For example:

2E4 2.5E78 +6.02E3 -4.1E-2
-7.45E16 7.7E+8 3.2E-45

Any ASCII character with variable length (0 to 2,147483,647).

16-bit PowerBuilder
In 16-bit PowerBuilder the length of a string is still limited to 60,000
characters.

Most of the character-based data in your application, such as names, addresses,
and so on, will be defined as strings. PowerScript provides many functions that
you can use to manipulate strings, such as a function to convert characters in a
string to uppercase and functions to remove leading and trailing blanks.

FOR INFO  For more information about passing character-based data to
external functions, see Application Techniques. For information about data
type conversion when assigning strings to chars and vice versa, see "String
and char data types" on page 82.

Using literals String is one of the standard data types for which you can
use literals to assign values. To assign a literal value, enclose as many as
1024 characters in either single or double quotes, including a string of zero
length or an empty string. For example:

string sl
sl = "This is a string"
sl = 'This is a string'

You can embed a quotation mark in a string literal if you enclose the literal with
the other quotation mark. For example:

string sl
sl = "Here's a string."

results in the string Here's a string.
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You can also use a tilde (~) to embed a quotation mark in a string literal. For
example:

string sl = 'He said, "It~'s good!"!

Complex nesting When you nest a string within a string that is nested in
another string, you can use tildes to tell the parser how to interpret the
quotation marks. Each pass through the parser strips away the outermost
quotes and interprets the character after each tilde as a literal. Two tildes
become one tilde, and tilde-quote becomes the quote alone.

Example 1 This string has two levels of nesting:
"He said ~"she said ~~~"Hi ~~~" ~"
The first pass results in:
He said "she said ~"Hi ~" "
The second pass results in:
she said "Hi"
The third pass results in:
Hi

Example 2 A more probable example is a string for the Modify function
that sets a DataWindow property. The argument string often requires
complex quotation marks (because you must specify one or more levels of
nested strings). To figure out the quotation marks, consider how
PowerBuilder will parse the string. The following string is a possible
argument for the Modify function; it mixes single and double quotes to
reduce the number of tildes:

"bitmap_1l.Invert='0~tIf (empstatus=~~'A~~"',0,1)"'"

The double quotes tell PowerBuilder to interpret the argument as a string. It
contains the expression being assigned to the Invert property, which is also a
string, so it must be quoted. The expression itself includes a nested string, the
quoted A. First PowerBuilder evaluates the argument for Modify and assigns
the single-quoted string to the Invert property. In this pass through the string,
it converts two tildes to one. The string assigned to Invert becomes:

'0O[tab]If(empstatus=~'aA~',0,1)"

Finally, PowerBuilder evaluates the property’s expression, converting tilde-
quote to quote, and sets the bitmap’s colors accordingly.
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Time

Unsignedinteger,
Unsignedint, or Ulnt

UnsignedLong or
UlLong
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Example 3 There are many ways to specify quotation marks for a
particular set of nested strings. The following expressions for the Modify
function all have the same end result:

"emp.Color = ~"O~tIf(stat=~~~"a~~~",255,16711680)~""
"emp.Color = ~"0~tIf(stat=~~'a~~"',255,16711680)~""
"emp.Color = '0O~tIf(stat=~~'a~~',255,16711680)""
"emp.Color = ~"0~tIf(stat='a',255,16711680)~""

Rules for quotation marks and tildes When nesting quoted strings, the
following rules of thumb may help:

¢ A tilde tells the parser that the next character should be taken as a
literal, not a string terminator

¢  Pairs of single quotes (*) can be used in place of pairs of tilde double
quotes (~")

¢ Pairs of tilde tilde single quotes (~~') can be used in place of pairs of
triple tilde double quotes (~~~")

The time in 24-hour format, including the hour (00 to 23), minute (00 to 59),
second (00 to 59), and fraction of second (up to six digits), with a range from
00:00:00 to 23:59:59:999999.

PowerBuilder supports microseconds in the database interface for any DBMS
that supports microseconds.

Using literals The time in 24-hour format, including the hour (00 to 23),
minute (00 to 59), second (00 to 59), and fraction of second (up to six
digits), with a range from 00:00:00 to 23:59:59.999999. You separate parts
of the time with colons—except for fractional sections, which should be
separated by a decimal point. For example:

21:09:15 // 15 seconds after 9:09 pm
06:00:00 // Exactly 6 am
10:29:59 // 1 second before 10:30 am

10:29:59.9 // 1/10 sec before 10:30 am

16-bit unsigned integers, from 0 to 65,535.

32-bit unsigned integers, from 0 to 4,294,967,295.
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Any data type

General information PowerBuilder also supports the Any data type, which can hold any kind of
value, including standard data types, objects, structures, and arrays. A variable
whose type is Any is a chameleon data type—it takes the data type of the value
assigned to it.

Declarations and You declare Any variables just as you do any other variable.
assignments ) ) ) )
You assign data to Any variables with standard assignment statements. You

can assign an array to a simple Any variable. You can also declare an array of
Any variables, where each element of the array can have a different data type.

After you assign a value to an Any variable, you can test the variable with the
ClassName function and find out the actual data type:

any la_spreadsheetdata

la_spreadsheetdata = ole_1.0bject.cells(1l,1) .value
CHOOSE CASE ClassName (la_spreadsheetdata)

CASE "integer"

CASE "string"
END CHOOSE
These rules apply to Any assignments:

¢ You can assign anything into an Any variable.

¢ You must know the content of an Any variable to make assignments
from the Any variable to a compatible data type.

Restrictions If the value of a simple Any variable is an array, you can’t access the elements
of the array until you assign the value to an array variable of the appropriate
data type. This restriction does not apply to the opposite case of an array of Any
variables—you can access each Any variable in the array.

If the value of an Any variable is a structure, you can’t use dot notation to
access the elements of the structure until you assign the value to a structure of
the appropriate data type.

After a value has been assigned to an Any variable, it can’t be converted back
to a generic Any variable without a data type. Even if you set it to NULL, it
retains the data type of the assigned value until you assign another value.
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Operations and
expressions
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You can perform operations on Any variables as long as the data type of the
data in the Any variable is appropriate to the operator. If the data type isn’t
appropriate to the operator, an execution error occurs.

For example, if instance variables ia_1 and ia_2 contain numeric data, this
statement is valid:

any la_3
la_3 = ia_1 - ia_2
If ia_1 and ia_2 contain strings, you can use the concatenation operator:

any la_3
la_3 = ia_1 + ia_2

However, if ia_1 contained a number and ia_2 contained a string, you would
get an execution error.

Data type conversion functions PowerScript data type conversion
functions accept Any variables as arguments. When you call the function,
the Any variable must contain data that can be converted to the specified

type.
For example, if ia_any contains a string, you can assign it to a string variable:
ls_string = ia_any

If ia_any contains a number that you want to convert to a string, you can call
the String function:

ls_string = String(ia_any)

Other functions If a function’s prototype does not allow Any as a data
type for an argument, you cannot use an Any variable without a conversion
function, even if it contains a value of the correct data type. When you
compile the script, you will get compiler errors such as Unknown function or
Function not found.

For example, the argument for the Len function refers to a string column in a
DataWindow, but the expression itself has a type of Any:

IF Len(dw_notes.Object.Notes[1l]) > 0 THEN // Invalid

This will work because the string value of the Any expression is explicitly
converted to a string:

IF Len(String(dw_notes.Object.Notes[1])) > 0 THEN
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Overusing the Any
data type

Expressions whose data type is Any Expressions that access data whose
type is unknown when the script is compiled have a data type of Any. These
expressions include expressions or functions that access data in an OLE
object or a DataWindow object:

myoleobject.application.cells(1,1) .value
dw_1.0bject.Datall,1]
dw_1.0bject.Data.empid[99]

The objects these expressions point to can change so that the type of data being
accessed changes too.

Expressions that refer to DataWindow data can return arrays and structures and
arrays of structures as Any variables. For best performance, you should assign
the DataWindow expression to the appropriate array or structure without using
an intermediate Any variable.

Do not use Any variables as a substitute for selecting the correct data type in
your scripts. There are two reasons for this:

¢ Atexecution time, using Any variables is slow PowerBuilder must
do much more processing to determine data types before it can make an
assignment or perform an operation involving Any variables. In
particular, an operation performed many times in a loop will suffer
greatly if you use Any variables instead of variables of the appropriate

type.

¢ At compile time, using Any variables removes a layer of error
checking from your programming The PowerBuilder compiler
makes sure data types are correct before code gets executed. With Any
variables, errors that can be caught by the compiler are not found until
the code is run.
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System object data types

Objects as data types

Examples
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System object data types are specific to PowerScript. You can list all the
system objects by selecting the System tab in the Browser.

In building PowerBuilder applications, you manipulate objects such as
windows, menus, CommandButtons, ListBoxes, and graphs. Internally,
PowerBuilder defines each of these kinds of objects as a data type. Usually you
don’t need to concern yourself with these objects as data types—you simply
define the objects in a PowerBuilder painter and use them.

But sometime you need to understand how PowerBuilder maintains its system
objects in a hierarchy of data types. For example, when you need to define
instances of a window, you will define variables whose data type is window.
When you need to create an instance of a menu to pop up in a window, you will
define a variable whose data type is menu.

PowerBuilder maintains its system objects in a class hierarchy. Each type of
object is a class. The classes form an inheritance hierarchy of ancestors and
descendants.

All the classes shown in the Browser are actually data types that you can use in
your applications. You can define variables whose type is any class.

For example, to define a window variable, you could code:
window mywin

To define a menu variable, you could code:
menu mymenu

If you have a series of buttons in a window and for some reason need to keep
track of one of them (such as the last one clicked), you could declare a variable
of type CommandButton and assign it the appropriate button in the window:

// Instance variable in a window

commandbutton LastClicked

// In Clicked event for a button in the window.
// Indicates that the button was the last one
// clicked by the user.

LastClicked = This

Because it is a CommandButton, the LastClicked variable has all the properties
of a CommandButton. After the last assignment above, LastClicked’s
properties have the same values as the most recently clicked button in the
window.
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FOR INFO To learn more about working with instances of objects through
data types, see "About objects" on page 88.
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Enumerated data types

About enumerated
data types

Advantages of
enumerated types
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Like the system object data types, enumerated data types are specific to
PowerScript. Enumerated data types are used in two ways:

¢ As arguments in functions
¢ To specify the properties of an object or control

You can list all the enumerated data types and their values by selecting the
Enumerated tab in the Browser.

A variable of one of the enumerated data types can be assigned a fixed set of
values. Values of enumerated data types always end with an exclamation point

M.

For example, the enumerated data type Alignment, which specifies the
alignment of text, can be assigned one of the following three values: Center!,
Left!, and Right!:

mle_edit.Alignment=Right!

Incorrect syntax
Do not enclose an enumerated data type value in quotation marks or you
will receive a compiler error.

Enumerated data types have the following advantage over standard data types:
when an enumerated data type is required, the compiler checks the data and
makes sure it is the correct type.For example, if you set an enumerated data
type variable to any other data type or to an incorrect value, the compiler will
not allow it.
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About this chapter
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Declaring variables

General information Before you use a variable in a script, you must declare it (give it a data type and
a name).

A variable can be a standard data type, a structure, or an object. Object data
types can be system objects as displayed in the Browser or they can be objects
you have defined by deriving them from those system object types. For most
variables, you can assign it a value when you declare it. You can always assign
it a value within a script.

Where to declare variables

Scope You determine the scope of a variable by selecting where you declare it.
Instance variables have additional access keywords that restrict specific scripts
from accessing the variable.

These are the four scopes of variables.

Scope Description

Global Accessible anywhere in the application. It is independent
of any object definition.

Instance Belongs to an object and is associated with an instance
of that object (you can think of it as a property of the
object). Instance variables have access keywords that
determine whether scripts of other objects can access
them.

Instance variables can belong to the application object, a
window, a user object, or a menu.

Shared Belongs to an object definition and exists across all
instances of the object. Shared variables retain their
value when an object is closed and opened again.

Shared variables are always private. They are accessible
only in scripts for the object and for controls associated
with the object.

Shared variables can belong to the application object, a
window, a user object, or a menu.

Local A temporary variable that is accessible only in the script
in which you define it. When the script is finished, the
variable constant ceases to exist.
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Global declarations

Instance and shared
declarations

Local declarations

Declaring SQL
cursors

Global variables can be defined in the Window, User Object, Menu, or
PowerScript painter for any object.

Instance and shared variables belong to particular objects: windows, user
objects, menus, or the application object. Before you can declare them, you
must open the object in its painter:

¢ Window objects In the Window painter, open the window for which
you want to declare a variable. Optionally, open a script for the
window or a control in the window.

¢ User objects In the User Object painter, open the user object for
which you want to declare a variable. Optionally, open a script for the
user object or a control in the user object.

¢ Menu objects In the Menu painter, open the menu for which you want
to declare a variable. Optionally, open a script for one of the menu
items.

¢ Application objects In the Application painter, open a script for the
application object.

You declare local variables in the script itself.

You can also declare SQL cursors that are global, shared, instance, or local.
Type the DECLARE SQL statement in the appropriate dialog or in the script.

About using variables

General information

How PowerBuilder
looks for variables

To use or set a variable’s value in a script, you name the variable. The variable
must be known to the compiler—in other words, it must be in scope.

You can use a variable anywhere you need its value—for example, as a
function argument or in an assignment statement.

When PowerBuilder executes a script and finds an unqualified reference to a
variable, it searches for the variable in the following order:

1 A local variable

2 A shared variable
3 A global variable
4

An instance variable
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Referring to global
variables

Referring to instance
variables
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As soon as PowerBuilder finds a variable with the specified name, it uses the
variable’s value.

To refer to a global variable, you specify its name in a script. However, if the
global variable has the same name as a local or shared variable, the local or
shared variable will be found first.

To refer to a global variable that is masked by a local or shared variable of the
same name, use the global scope operator (::) before the name:

::globalname

For example, this statement compares the value of local and global variables,
both named total:

IF total < ::total THEN

You can refer to an instance variable in a script if there is an instance of the
object open in the application. Depending on the situation, you may need to
qualify the name of the instance variable with the name of the object defining
it.

Using unqualified names You can refer to instance variables without
qualifying them with the object name in the following cases:

¢ For application-level variables, in scripts for the application object

¢ For window-level variables, in scripts for the window itself and in
scripts for controls in that window

¢ For user-object-level variables, in scripts for the user object itself and
in scripts for controls in that user object

¢ For menu-level variables, in scripts for a menu object, either the
highest-level menu or scripts for the menu objects included as items on
the menu

For example, if w_emp has an instance variable EmpID, then you can reference
EmpID without qualification in any script for w_emp or its controls such as:

sle_id.Text = EmpID

Using qualified names In all other cases, you need to qualify the name of
the instance variable with the name of the object using dot notation:

object.instancevariable

(Of course, this requirement applies only to Public instance variables. You
cannot reference Private instance variables outside the object at all, qualified
or not.)
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Using pronouns as
name qualifiers

For example, to refer to the w_emp instance variable EmpID from a script
outside the window, you need to qualify the variable with the window name:

sle_ID.Text = w_emp.EmpID

There is another situation in which references must be qualified. Suppose that
w_emp has an instance variable EmpID and that in w_emp there is a
CommandButton that declares a local variable EmpID in its Clicked script. In
that script you must qualify all references to the instance variable:

Parent .EmpID

To avoid ambiguity when referring to variables, you might decide to always
use qualified names for object variables. Qualified names leave no doubt about
whether a variable is local, instance, or shared.

To write generic code but still use qualified names, you can use the pronouns
This and Parent to refer to objects. Pronouns keep a script general by allowing
you to refer to the object without naming it specifically.

Window variables in window scripts In a window script, use the pronoun
This to qualify the name of a window instance variable. For example, if a
window has an instance variable called index, then the following statements
are equivalent in a script for that window, as long as there is no local or
global variable named index:

index = 5
This.index = 5

Window variables in control scripts In a script for a control in a window,
use the pronoun Parent to qualify the name of a window instance variable—
the window is the parent of the control. In this example, the two statements

are equivalent in a script for a control in that window, as long as there is no

local or global variable named index:

index = 5
Parent.index = 5

Naming errors If there is a local or global variable with the name index,
then the unqualified name refers to the local or global variable. It is a
programming error if you meant to refer to the object variable. You will get
an informational message from the compiler if you use the same name for
instance and global variables.
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Declaration syntax

Simple syntax In its simplest form, a variable declaration requires only two parts: the data
type and the variable name:

datatype variablename

Full syntax The full syntax allows you to specify access and an initial value. Arrays and
some data types, such as blobs and decimals, accept additional information:

{ access } datatype { { size } } { { precision } } variablename { = value }
{, variablename2 { = value2} }

Parameter

Description

access
(optional)

(For instance variables only) Keywords specifying the
access for the variable

FOR INFO For information, see "Access for instance
variables" on page 45

datatype

The data type of the variable. You can specify a standard
data type, a system object, or a previously defined
structure

For blobs and decimals, you can specify the size or
precision of the data by including an optional value in
brackets

{size}
(optional)

(For blobs only) A number, enclosed in braces,
specifying the size in bytes of the blob. If {size/ is
omitted, the blob has an initial size of zero and
PowerBuilder adjusts its size each time it is used during
execution

If you enter a size that exceeds the declared length in a
script, PowerBuilder truncates the blob data

{precision}
(optional)

(For decimals only) A number, enclosed in braces,
specifying the number of digits after the decimal point; if
you don’t specify a precision, the variable takes the
precision assigned to it in the script

variablename
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The name of the variable (must be a valid PowerScript
identifier, as described in "Identifier names" on page 6)

(For arrays only) You can define additional variables
with the same data type by naming additional variable

names, separated by commas; each variable can have a
value
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Examples

Parameter Description
value A literal or expression of the appropriate data type that
(optional) will be the initial value of the variable

Blobs cannot be initialized with a value

FOR INFO  For information, see "Initial values" on page
42

Declaring instance variables

integer ii_total = 100 // Total shares
date id_date // Date shares were bought

Declaring a global variable
string gs_name
Declaring shared variables

time st_process_start
string ss_process_name

Declaring local variables

string ls_city = "Boston"
integer 1li_count

Declaring blobs This statement declares ib_Emp_Picture a blob with an
initial length of zero. The length is adjusted when data is assigned to it:

blob ib_Emp_Picture

This statement declares ib_Emp_Picture a blob with a fixed length of 100
bytes:

blob{100} ib_Emp_Picture

Declaring decimals These statements declare shared variables sc_ Amount
and sc_dollars_accumulated as decimal numbers with two digits after the
decimal point:

decimal{2} sc_Amount
decimal{2} sc_dollars_accunulated

This statement declares Ic_Ratel and Ic_Rate?2 as decimal numbers with four
digits after the decimal point:

dec{4} 1lc_Ratel, lc_Rate2

This statement declares Ic_Balance as a decimal with zero digits after the
decimal point:

41



Declaring variables

Data type

Variable names

General information

X and Y as variable
names

Initial values

General information
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decimal{0} lc_Balance

This statement doesn’t specify the number of decimal places for lc_Result.
After the product of Ic_Op1 and lIc_Op?2 is assigned to it, lc_Result has four
decimal places:

dec lc_Result
dec{2} 1lc_Opl, 1lc_Op2
lc_Result = 1lc_Opl * lc_Op2

A variable can be declared as one of the following data types:
¢ A standard data type (such as an integer or string).
¢ An object or control (such as a window or CommandButton).

¢ An object or structure that you have defined (such as a window called
mywindow). An object you have defined must be in a library on the
application’s library search path when the script is compiled.

In a well-planned application, standards determine how you will name your
variables. Naming conventions make scripts easy to understand and help you
avoid name conflicts. A typical approach is to include a prefix that identifies
the scope and the data type of the variable. For example, a prefix for an instance
variable’s name typically begins with i (such as ii_count or is_empname), a
local integer variable’s name would be 1i_total and a global integer variable’s
name would be gi_total.

FOR INFO For information about naming conventions, see Application
Techniques.

Although you may think of x and y as typical variable names, in PowerBuilder
they are also properties that specify an object’s onscreen coordinates. If you
use them as variables and forget to declare them, you will nor get a compiler
error. PowerBuilder will assume you want to move the object, which may lead
to unexpected results in your application.

When you declare a variable, you can accept the default initial value or specify
an initial value in the declaration.
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Default values for
variables

Specifying a literal as
a initial value

If you do not initialize a variable when you declare it, PowerBuilder sets the
variable to the default value for its data type as follows:

For this variable data type PowerBuilder sets this default value
Blob A blob of 0 length; an empty blob
Char (or character) ASCII value 0

Boolean FALSE

Date 1900-01-01 (January 1. 1900)
DateTime 1900-01-01 00:00:00

Numeric (integer, long, decimal, 0 o
real, double, UnsignedInteger, and

UnsignedLong)

String Empty string ("")

Time 00:00:00 (midnight)

To initialize a variable when you declare it, place an equal sign (=) and a literal
appropriate for that variable data type after the variable. For information about
literals for specific data types, see "Standard data types" on page 24.

This example declares li_count as an integer whose value is 5:
integer 1li_count=5

This example declares li_a and li_b as integers and initializes li_a to 5 and li_b
to 10:

integer 1li_a=5, 1i_b=10

This example initializes 1s_method with the string "UPS":
string ls_method="UPS"

This example initializes 1s_headers to three words separated by tabs:
string ls_headers = "Name~tAddress~tCity"

This example initializes li_a to 1 and li_c to 100, leaving li_b set to its default
value of zero:

integer li_a=1, 1li_ b, 1i_c=100

This example declares 1d_StartDate as a date and initializes it with the date Feb
1, 1993:

date 1d_StartDate = 1993-02-01
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Specifying an
expression as an
initial value

How shared variables
are initialized

44

You can initialize a variable with the value of an existing variable or
expression, such as:

integer i = 100
integer j = i

When you do this, the second variable is initialized with the value of the
expression when the script is compiled. The initialization is not reevaluated
during execution.

If the expression’s value changes Because the expression’s value is set
to the variable when the script is compiled (not during execution) make sure
the expression is not one whose value is based on current conditions. If you
want to specify an expression whose value will be different when the
application is executed, do not initialize the variable in the declaration. For
such values, declare the variable and assign the value in separate statements.

Unwanted result 1In this declaration, the value of d is the date the script is
compiled:

date d_date = Today( )

Wanted result In contrast, these statements result in d being set to the date the
application is run:

date d_date
d_date = Today( )

When you use a shared variable in a script, the variable is initialized when the
first instance of the object is opened. When the object is closed, the shared
variable continues to exist until you exit the application. If you open the object
again without exiting the application, the shared variable will have the value it
had when you closed the object.

For example, if you set the shared variable Count to 20 in the script for a
window, then close the window, and then reopen the window without exiting
the application, Count will be equal to 20.

When using multiple instances of windows

If you have multiple instances of the window in the example above, Count
will be equal to 20 in each instance. Since shared variables are shared
among all instances of the window, changing Count in any instance of the
window changes it for all instances.
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How instance
variables are
initialized

When you define an instance variable for a window, menu, or application
object, the instance variable is initialized when the object is opened. Its initial
value is the default value for its data type or the value specified in the variable
declarations.

When you close the object, the instance variable ceases to exist. If you open the
object again, the instance variable is initialized again.

When to use multiple instances of windows When you build a script for
one of multiple instances of a window, instance variables can have a
different value in each instance of the window. For example, to set a flag
based on the contents of the instance of a window, you would use an
instance variable.

When to use shared variables instead Use a shared variable instead of an
instance variable if you need a variable that:

¢ Keeps the same value over multiple instances of an object

¢ Continues to exist after the object is closed

Access for instance variables

Description

Syntax

The general syntax for declaring variables (see "Declaration syntax" on page
40) showed that you can specify access keywords in a declaration for an
instance variable. This section describes those keywords.

When you specify an access right for a variable, you are controlling the
visibility of the variable or its visibility access. Access determines which
scripts recognize the variable’s name.

For a specified access right, you can control operational access with modifier

keywords. The modifiers specify which scripts can read the variable’s value
and which scripts can change it.

{ access-right } { readaccess } { writeaccess } datatype variablename

45



Declaring variables

Parameter

Description

access-right
(optional)

A keyword specifying where the variable’s name will be
recognized. Values are:

¢ PUBLIC — (Default) Any script in the application
can refer to the variable. In another object’s script,
you use dot notation to qualify the variable name and
identify the object it belongs to

¢ PROTECTED — Scripts for the object for which the
variable is declared and its descendants can refer to
the variable

¢ PRIVATE — Scripts for the object for which the
variable is declared can refer to the variable. You
cannot refer to the variable in descendants of the
object

readaccess
(optional)

A keyword restricting the ability of scripts to read the
variable’s value. Values are:

¢ PROTECTEDREAD — Only scripts for the object
and its descendants can read the variable

¢ PRIVATEREAD — Only scripts for the object can
read the variable

When access-right is PUBLIC, you can specify either
keyword. When access-right is PROTECTED, you can
specify only PRIVATEREAD. You cannot specify a
modifier for PRIVATE access, because PRIVATE is
already fully restricted

If readaccess is omitted, any script can read the variable

writeaccess
(optional)

A keyword restricting the ability of scripts to change the
variable’s value. Values are:

¢ PROTECTEDWRITE — Only scripts for the object
and its descendants can change the variable

¢ PRIVATEWRITE — Only scripts for the object can
change the variable

When access-right is PUBLIC, you can specify either
keyword. When access-right is PROTECTED, you can
specify only PRIVATEWRITE. You cannot specify a
modifier for PRIVATE access, because PRIVATE is
already fully restricted

If writeaccess is omitted, any script can change the
variable

datatype

A valid data type. See "Declaration syntax" on page 40

variablename
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A valid identifier. See "Declaration syntax" on page 40
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Usage

Examples

Access modifiers give you more control over which objects have access to a
particular object’s variables. A typical use is to declare a public variable but
only allow the owner object to modify it:

public protectedwrite integer ii_count

You can also group declarations that have the same access by specifying the
access-right keyword as a label (see "Another format for access-right
keywords" next).

When you look at exported object syntax, you may see the access modifiers
SYSTEMREAD and SYSTEMWRITE. Only PowerBuilder can access
variables with these modifiers. You cannot refer to variables with these
modifiers in your scripts and functions and you cannot use these modifiers in
your own definitions.

To declare these variables, select Declare>Instance Variables in the
appropriate painter.

These declarations use access keywords to control the scripts that have access
to the variables:

private integer ii_a, ii_n
public integer 1i_Subtotal
protected integer i1i_WinCount

This protected variable can only be changed by scripts of the owner object;
descendants of the owner can read it:

protected privatewrite string is_label

These declarations have public access (the default) but can only be changed by
scripts in the object itself:

privatewrite real ir_accum, ir_current_data

This declaration defines an integer that only the owner objects can write or read
but whose name is reserved at the public level:

public privateread privatewrite integer ii_reserved

Private variable not recognized outside its object Suppose you have
defined a window w_emp with a private integer variable ii_int:

private integer ii_int

In a script you declare an instance of the window called w_myemp. If you refer
to the private variable ii_int, you get a compiler warning that the variable is not
defined (because the variable is private and is not recognized in scripts outside
the window itself):
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w_emp w_mnyemp
w_myemp.ii_int = 1 // Variable not defined

Public variable with restricted access Suppose you have defined a
window w_emp with a public integer variable ii_int with write access
restricted to private:

public privatewrite integer ii_int

If you write the same script as above, the compiler warning will say that you
cannot write to the variable (the name is recognized because it is public, but
write access is not allowed):

w_emp w_myemp
w_myemp.ii_int = 1 // Cannot write to variable

Another format for access-right keywords

Description

Syntax

Examples
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You can also group declarations according to access by specifying the access-
right keyword as a label. It appears on its own line, followed by a colon (:).

access-right:
{ readaccess } { writeaccess } datatype variablename
{ access-right } { readaccess } { writeaccess } datatype variablename
{ readaccess } { writeaccess} datatype variablename

Within a labeled group of declarations, you can override the access on a single
line by specifying another access-right keyword with the declaration. The
labeled access takes effect again on the following lines.

In these declarations, the instance variables have the access specified by the
label that precedes them. Another private variable is defined at the end, where
private overrides the public label:

Private:

integer i1i_a=10, ii_b=24
string is_Name, is_Addressl
Protected:

integer ii_Units

double idb_Results

string 1is_Lname

Public:

integer ii_Weight

string is_Location="Home"
private integer ii_test
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Some of these protected declarations have restricted write access:

Protected:

integer 1i_Units

privatewrite double 1idb_Results
privatewrite string 1is_Lname
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Declaring constants

Description

Syntax

Usage

Examples
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Any declaration of a standard data type that can be assigned an initial value can
be a constant instead of a variable. To make it a constant, include the keyword
CONSTANT in the declaration and assign it an initial value..

CONSTANT { access } datatype constname = value

Parameter Description

CONSTANT Declares a constant instead of a variable. The
CONSTANT keyword can be before or after the access
keywords

access (For instance variables only) Keywords specifying the

(optional) access for the constant

FOR INFO For information, see "Access for instance
variables" on page 45

datatype A standard data type for the constant. For decimals, you
can include an optional value in brackets to specify the
precision of the data. Blobs cannot be constants

FOR INFO  For information about PowerBuilder data
types, see "Standard data types" on page 24

constname The name of the constant (must be a valid PowerScript
identifier, as described in "Identifier names" on page 6)

value A literal or expression of the appropriate data type that
will be the value of the constant. The value is required

FOR INFO  For information, see "Initial values" on page
42

When declaring a constant, an initial is required. Otherwise, a compiler error
occurs. Assigning a value to a constant after it is declared (that is, redefining a
constant in a descendant object) also causes a compiler error.

Although PowerScript is not case sensitive, these examples of local constants
use a convention of capitalizing constant names:

constant string LS_HOMECITY = "Boston"
constant real LR_PI = 3.14159265
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Declaring arrays

Description

Syntax

An array is an indexed collection of elements of a single data type. An array
can have one or more dimensions. One-dimensional arrays can have a fixed or
variable size; multidimensional arrays always have a fixed size. Each
dimension of an array can have approximately two gigabytes of elements
(2,147,483,647 to be exact).

Any simple variable declaration becomes an array when you specify brackets
after the variable name. For fixed-size arrays, you specify the sizes of the
dimensions inside those brackets.

{ access } datatype variablename [ { d1, ..., dn} ] { = { valuelist } }

Parameter

Description

access
(optional)

(For instance variables only) Keywords specifying the
access for the variable

FOR INFO For information, see "Access for instance
variables" on page 45

datatype

The data type of the variable. You can specify a standard
data type, a system object, or a previously defined
structure

For decimals, you can specify the precision of the data
by including an optional value in brackets after datatype
(see "Declaration syntax" on page 40):

decimal {2} variablename] ]

For blobs, fixed-length blobs within an array are not
supported. If you specify a size after datatype, it is
ignored

variablename

The name of the variable (name must be a valid
PowerScript identifier, as described in "Identifier names"
on page 6)

You can define additional arrays with the same data type
by naming additional variable names with brackets and
optional value lists, separated by commas
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Parameter Description

[{dl,..dn}] Brackets and (for fixed-size arrays) one or more integer
values (d! through dn, one for each dimension)
specifying the sizes of the dimensions

For a variable-size array, which is always 1-dimensional,
specify brackets only

FOR INFO  For more information on how variable-size
arrays change size, see "Size of variable-size arrays" on
page 55

For a fixed-size array, the number of dimensions is
determined by the number of integers you specify and is
limited only by the amount of available memory

For fixed-size arrays, you can use TO to specify a range
of element numbers (instead of a dimension size) for one
or more of the dimensions. Specifying TO allows you to
change the lower bound of the dimension (upperbound
must be greater than lowbound):

[ d1lowbound TO d1upperboundy, ...,
dnlowbound TO dnupperbound} |

{ valuelist } A list of initial values for each position of the array. The
(optional) values are separated by commas and the whole list is
enclosed in braces. The number of values cannot be
greater than the number of positions in the array. The
data type of the values must match datatype

Examples These declarations create variable-size arrays:

integer li_stats|[ 1 // Array of integers.
decimal {2} 1ld_prices|[ ] // Array of decimals with
// 2 places of precision.

blob 1b_datal ] // Array of variable-size
// blobs.

date 1d_birthdays![ ] // Array of dates.

string ls_city[ 1 // Array of strings.

// Each string can be
// any length.

This statement declares a variable-size array of decimal number (the
declaration does not specify a precision, so each element in the array takes the
precision of the value assigned to it):

dec lc_limit[ ]

Fixed arrays These declarations create fixed-size, 1-dimensional arrays:
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integer 1i_TaxCode[3] // Array of 3 integers.

string ls_day[7] // Array of 7 strings.
blob ib_image([10] // Array of 10

// variable-size blobs.
dec{2} lc_Cost[10] // Array of 10 decimal

// numbers.
// Each value has 2 digits
// following the decimal
// point.
decimal lc_pricel20] // Array of 20 decimal
// numbers.
// Each takes the precision of
// the value assigned.

Using TO to change array index values These fixed-size arrays use TO to
change the range of index values for the array:

real lr_Rate[2 to 5] // Array of 4 real numbers:
// Rate[2] through Rate[5]

integer 1i_Qty [0 to 2] // Array of 3 integers

string ls_Test[-2 to 2] // Array of 5 strings

integer 1li_year([76 to 96] // Array of 21 integers
string ls_name[-10 to 15] // Array of 26 strings

Incorrect declarations using TO In an array dimension, the second
number must be greater than the first. These declarations are invalid:

integer li_count[10 to 5] // INVALID: 10 is

// greater than 5
integer 1li_price[-10 to -20] // INVALID: -10

// 1s greater than -20

Arrays with two or more dimensions This declaration creates a 6-
element, 2-dimensional integer array. The individual elements are
li_score[1,1], li_score[1,2], li_score[1,3], li_score[2,1], li_score[2,2], and
li_score[2,3]:

integer 1i_score[2, 3]

This declaration specifies that the indexes for the dimensions are 1 to 5 and 10
to 25:

integer 1i_RunRate[l to 5, 10 to 25]

This declaration creates a 3-dimensional 45,000-element array:

long 11_days[3, 300, 50]
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This declaration changes the subscript range for the second and third
dimension:

integer 1li_staff[{100, 0 to 20, -5 to 5]
More declarations of multidimensional arrays:

string ls_plant[3,10] // 2-dimensional array
// of 30 strings

dec{2} lc_ratel[3,4] // 2-dimensional array of 12
// decimals with 2 digits
// after the decimal point

This declaration creates three decimal arrays:

decimal{3} lc_first([10],lc_second[15,5],1lc_third[ ]

Values for array elements

General information

Simple array

Multidimensional
array
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PowerBuilder initializes each element of an array to the same default value as
its underlying data type. For example, in a newly declared integer array:

integer 1li_TaxCode[3]

the elements li_TaxCode[1], li_TaxCode[2], and li_TaxCode[3] are all
initialized to zero.

FOR INFO  For information about default values for basic data types, see
"Initial values" on page 42.

In a simple array, you can override the default values by initializing the
elements of the array when you declare the array. You specify the values in a
comma-separated list of values enclosed in braces. You don’t have to initialize
all the elements of the array, but you can’t initialize values in the middle or end
without initializing the first elements.

In a multidimensional array, you still provide the values in a simple, comma-
separated list. When the values are assigned to array positions, the first
dimension is the fastest-varying dimension and the last dimension is the
slowest-varying. In other words, the values are assigned to array positions by
looping over all the values of the first dimension for each value of the second
dimension, then looping over all the values of the second dimension for each
value of the third, and so on.
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Examples

Assigning values
You can assign values to an array after declaring it using the same syntax of
a list of values within braces:

integer 1i_Arr(]
Li_Arr = {1, 2, 3, 4}

Example 1 This statement declares an initialized 1-dimensional array of
three variables:

real lr_Rate[3]={1.20, 2.40, 4.80}
Example 2 This statement initializes a 2-dimensional array:

integer 1i_units(3,4] = {1,2,3, 1,2,3, 1,2,3, 1,2,3}
As aresult:

Li_units[1,1], [1,2], [1,3], and [1,4] are all 1
Li_units[2,1], [2,2], [2,3], and [2,4] are all 2
Li_units[3,1], [3,2], [3,3], and [3,4] are all 3

Example 3 This statement initializes the first half of a 3-dimensional array.:

integer 1li_units([3,4,2] = &
{1,2,3, 1,2,3, 1,2,3, 1,2,3}

As a result:

Li_units[1,1,1], [1,2,1], [1,3,1], and [1,4,1] are all 1
Li_units[2,1,1], [2,2,1], [2,3,1], and [2,4,1] are all 2
Li_units[3,1,1], [3,2,1], [3,3,1], and [3,4,1] are all 3
Li_units[1,1,2], [1,2,2], [1,3,2], and [1,4,2] are all O
Li_units[2,1,2], [2,2,2], [2,3,2], and [2,4,2] are all O
Li_units[3,1,2], [3,2,2], [3,3,2], and [3,4,2] are all O

Size of variable-size arrays

General information

A variable-size array consists of a variable name followed by square brackets
but no number. PowerBuilder defines the array elements by use at execution
time (subject only to memory constraints). Only 1-dimensional arrays can be
variable-size arrays.

Because you don’t declare the size, you can’t use the TO notation to change the

lower bound of the array. So the lower bound of a variable-size array is always
1.
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How memory is Initializing elements of a variable-size array allocates memory for those

allocated elements. You specify initial values just as you do for fixed-size arrays, by
listing the values in braces. The following statement sets code[1] equal to 11,
code[2] equal to 242, and code[3] equal to 27. The array has a size of 3 initially,
but the size will change if you assign values to higher positions:

integer 1li_code[ 1={11,242,27}

For example, these statements declare a variable-size array and assigns values
to three array elements:

long 1l_pricel 1

11_price[100] 2000
11_price([50] = 3000
11_price[110] = 5000

1l

When these statements first execute, they allocate memory as follows:

¢ The statement 11_price[100]=2000 will allocate memory for 100 long
numbers 1I_price[1] to 1l_price[100], then assign O (the default for
numbers) to 11_price[1] through 11_price[99] and assign 2000 to
11_price[100].

¢ The statement 11_price[50]=3000 will not allocate more memory but
will assign the value 3000 to the 50th element of the 11_price array.

¢ The statement 11_price[110]=5000 will allocate memory for 10 more
long numbers named 11_price[101] to 11_price[110] and then assign 0
(the default for numbers) to 11_price[101] through 11_price[109] and
assign 5000 to 11_price[110].

More about arrays

This section provides technical details about:
¢ Assigning one array to another
¢ Using arraylists to assign values to an array

¢ Errors that occur when addressing arrays
Assigning one array to another

General information When you assign one array to another, PowerBuilder uses the following rules
to map the values of one onto the other.
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One-dimensional
arrays

Multidimensional
arrays

Assigning to an unbounded array The target array is the same as the
source:

integer al 1, bl ]
a = {1,2,3,4}
b = a

Assigning to a bounded array If the source array is smaller, values from
the source array are copied to the target array and extra values are set to
zero. In this example, b[5] and b[6] are set to O:

integer al 1, Dbl6]
a = {1,2,3,4}
b = a

If the source array is larger, values from the source array are copied to the target
array until it is full (and extra values from the source array are ignored). In this
example, the array b has only the first three elements of a:

integer al ], b[3]
a = {1,2,3,4}
b = a

PowerBuilder stores multidimensional arrays in column major order, meaning
the first subscript is the fastest varying—[1,11], [2,1], [3,1]).

When you assign one array to another, PowerBuilder linearizes the source
array in column major order, making it a 1-dimensional array. PowerBuilder
then uses the rules for 1-dimensional arrays (described above) to assign the
array to the target.

Not all array assignments are allowed, as described in the following rules.

Assigning one multidimensional array to another If the dimensions of
the two arrays match, the target array becomes an exact copy of the source:

integer al2,10], b(2,10]
a=>»

If both source and target are multidimensional but do not have matching
dimensions, the assignment is not allowed and the compiler reports an error:

integer al[2,10], b[4,10]
a = b // Compiler error

Assigning a 1-dimensional array to a multidimensional array A 1-
dimensional array can be assigned to a multidimensional array. The values
are mapped onto the multidimensional array in column major order:

integer al 1, bl[2,2]
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b = a

Muitidimensional to 1-dimensional array A multidimensional array can
also be assigned to a 1-dimensional array. The source is linearized in
column major order and assigned to the target:

integer al 1, bl2,2]
a=>»r

Examples Suppose you declare three arrays (a, b, and c). One(c) is unbounded and 1-
dimensional; the other two (a and b) are multidimensional with different
dimensions:

integer c[ 1, al2,2], b[3,3] = {1,2,3,4,5,6,7,8,9}

Array b is laid out like this:

1 for bll,1] 4 for bl1l,2] 7 for bll,3]
2 for bl2,1] 5 for bl[2,2] 8 for b(2,3]
3 for b[3,1] 6 for b[3,2] 9 for b[3,3]

This statement causes a compiler error (because a and b have different
dimensions):

a = b // Compiler error

This statement explicitly linearizes b into c:
c =Db

You can then assign the linearized version of the array to a:
a = ¢C

The values in array a are laid out like this:

1 for all,1] i 3 for all,2]

2 for al2,1] | 4 for ar2,21

Initializing a with an arraylist produces the same result:

integer al2,2] = {1,2,3,4}

Using arraylists to assign values to an array

General information An arraylist is a list of values enclosed in braces used to initialize arrays. An
arraylist represents a 1-dimensional array, and its values are assigned to the
target array using the rules for assigning arrays described in "Assigning one
array to another" on page 56.
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Examples In this declaration, a variable-size array is initialized with four values:

integer al ] = {1,2,3,4}

In this declaration, a fixed-size array is initialized with four values (the rest of
its values are zeros):

integer al[10] = {1,2,3,4}

In this declaration, a fixed-size array is initialized with four values (because the
array’s size is set at 4, the rest of the values in the arraylist are ignored):

integer al4] = {1,2,3,4,5,6,7,8}

In this declaration, values 1, 2, and 3 are assigned to the first column and the
rest to the second column:

integer al3,2] = {1,2,3,4,5,6}

Jun

4
5
6

w | N

If you think of a 3-dimensional array as having pages of rows and columns,
then the first column of the first page has the values 1 and 2, the second column
on the first page has 3 and 4, and the first column on the second page has 5 and
6. The second column on the second page has zeros:

integer al2,2,2] = {1,2,3,4,5,6}

1 3 5 0
2 4 6 0

Errors that occur when addressing arrays

Fixed-size arrays Referring to array elements outside the declared size causes an error during
execution—for example:

int test[10]

test[11]1=50 // This causes an execution error.
test [0]=50 // This causes an execution error.
int trial([5,10]

trial [6,2]=75 // This causes an execution error.
trial [4,111=75 // This causes an execution error.
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Variable-size arrays Assigning a value to an element of a variable-size array that is outside its
current values increases the array’s size—that is how the array works.
However, accessing a variable-size array above its largest assigned value or
below its lower bound causes an error during execution:

integer li_stock([ ]
1i_stock[50]1=200

// Establish array size 50 elements.
IF 1li_stock[51]=0 then Beep (1)

// This causes an execution error.
IF 1li_stock[0]=0 then Beep(l)

// This causes an execution error.
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Declaring external functions

Description

Syntax

External functions are functions that are written in languages other than
PowerScript and stored in dynamic link libraries (DLLs), known as shared
libraries on Macintosh and UNIX. You can use external functions that are
written in any language that supports dynamic libraries.

Before you can use an external function in a script, you must declare it.
Two types You can declare two types of external functions:

¢ Global external functions These are available anywhere in the
application

¢ Local external functions These are defined for a particular type of
*  window, menu, user object, or user-defined function. These functions
are part of the object’s definition and can always be used in scripts for
the object itself. You can also choose to make these functions
accessible to other scripts.

FOR INFO To understand how to declare and call an external function, see
the documentation from the developer of the external function library.

External function syntax Use the following syntax to declare an external
function:

{ access } FUNCTION returndatatype name ( { { REF } datatype1 arg1,
..., { REF } datatypen argn } ) LIBRARY "libname"
ALIAS FOR "extname”

External subroutine syntax You can also declare external subroutines

(which are the same as external functions except that they don’t return a
value) using this syntax:

{ access } SUBROUTINE name ( { { REF } datatype1 arg1, ...,
{ REF } datatypen argn} ) LIBRARY ‘libname"
ALIAS FOR ‘“extname”

Parameter Description
access (Local external functions only) You can specify
(optional) Public, Protected, or Private to specify the access level

of a local external function (the default is Public)

FOR INFO  For more information, see the section about
specifying access of local functions in "Usage" next

FUNCTION or A keyword specifying the type of call, which
SUBROUTINE determines the way return values are handled. If there
is a return value, declare it as a FUNCTION; if it
returns nothing or returns VOID, specify
SUBROUTINE
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Parameter Description

returndatatype The data type of the value returned by the function

name The name of a function or subroutine that resides in a
DLL

REF Specities that you are passing by reference the
argument that follows REF. The function can store a
value in arg that will be accessible to the rest of the
PowerBuilder script

datatype arg The data type and name of the arguments for the

function or subroutine. The list must match the
definition of the function in the DLL. Each daratype
arg pair can be preceded by REF

FOR INFO  For more information on passing
arguments, see Application Techniques

LIBRARY "libname"

The LIBRARY keyword is followed by a string
containing the name of the DLL in which the function
or subroutine is stored. Microsoft Windows DLLs
usually have the extension DLL or EXE

On Windows [ibname is a dynamic link library,
which is a file that usually has an extension DLL
or EXE

On Macintosh [libname is the name of a
fragment defined when you built the shared
library, not the name of the file

On UNIX [libname is a shared library, which is a
file that usually has the extension .so

Naming Instead of following different naming
conventions on each platform, you could use the
same library name on all platforms so that
function declarations are the same. Enclose the
library name in quotation marks and do not
include the path. The library must be available to
the application at execution time
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Parameter Description

ALIAS FOR "extname" | Keywords followed by a string giving the name of the
(optional) function as defined in the DLL. If the name in the DLL
is not the name you want to use in your script or if the
name in the database is not a legal PowerScript name,
you must specify ALIAS FOR "extname" to establish
the association between the PowerScript name and the
external name

Usage Specifying access of local functions When declaring a local external
function, you can specity its access level—which scripts have access to the
function:

Access

level Where you can use the local external function

Public Any script in the application

Private Scripts for events in the object for which the function is declared.

You cannot use the function in descendants of the object

Protected Scripts for the object for which the function is declared and its
descendants

Use of the access keyword with local external functions works the same as the
access-right keywords for instance variables.

Availability of the dynamic library during execution To be available to
the PowerBuilder application running on any Windows platform, the DLL
must be in one of the following directories:

*
*
*
.

The current directory

The Windows directory

The Windows System subdirectory
Directories on the DOS path
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Examples

64

On Macintosh The shared library is usually stored in the Extensions
folder. For more information, see the section on other processing extensions
in Application Techniques.

On UNIX Update the user’s LD_LIBRARY_PATH environment variable to
list the directory where the shared library is stored.

In the examples50 application that comes with PowerBuilder, these external
functions are declared as local external functions in a user object called
u_external_function_win32. The scripts that call the functions are user object
functions, but since they are part of the same user object, you don’t need to use
object notation to call them.

Example 1 These declarations allow PowerBuilder to call the functions
required for playing a sound in the WIN32 DLL WINMM.DLL.:

//playsound

FUNCTION boolean sndPlaySoundA (string SoundName,

uint Flags) LIBRARY "WINMM.DLL"

FUNCTION uint waveOutGetNumDevs () LIBRARY "WINMM.DLL"

The declarations for WIN16 versions of the functions are similar:

//playsound

FUNCTION boolean sndPlaySound (string SoundName, uint
Flags) LIBRARY "mmsystem.dll"

FUNCTION uint waveOutGetNumDevs () LIBRARY
"mmsystem.dll"”

A function called uf_playsound in the examples50 application provided with
PowerBuilder calls the external functions. Uf_playsound is called with two
arguments (as_filename and ai_option) that are passed through to
sndPlaySoundA. Values for ai_option are as defined in the Win32
documentation, as commented here:

//Options as defined in mmystem.h.
//These may be or'd together.

//#define SND_SYNC 0x0000

//play synchronously (default)
//#define SND_ASYNC 0x0001

//play asynchronously

//#define SND_NODEFAULT 0x0002

//don't use default sound

//#define SND_MEMORY 0x0004
//lpszSoundName points to a memory file
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//#define SND_LOOP 0x0008

//1loop the sound until next sndPlaySound
//#define SND_NOSTOP 0x0010

//don't stop any currently playing sound

uint lui_numdevs

lui_numdevs = WaveOutGetNumDevs ()

IF lui_numdevs > 0 THEN
sndPlaySoundA(as_filename,ai_option)
RETURN 1

ELSE
RETURN -1

END IF

Example 2 This is the declaration for the Win32 GetSysColor function:

FUNCTION ulong GetSysColor (int index) LIBRARY
"USER32.DLL"

This statement calls the external function. The meanings of the index argument
and the return value are specified in the Win32 documentation:

RETURN GetSysColor (ai_index)
Example 3 This is the declaration for the Win32 GetSysColor function:

FUNCTION int GetSystemMetrics (int index) LIBRARY
"USER32.DLL"

This statement calls the external function to get the screen height:
RETURN GetSystemMetrics (1)
This statement calls the external function to get the screen width:

RETURN GetSystemMetrics (0)

Data types for external function arguments

General information

What's here

When you declare an external function, the data types of the arguments must
correspond with the data types as declared in the function’s source definition.

This section documents the correspondence between data types in external
functions and data types in PowerBuilder. It also includes information on byte
alignment when passing structures by value.
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What data type to use

How to use this
section

Pointers

66

Use the tables in this section to find out what PowerBuilder data type to use in
an external function declaration. The PowerBuilder data type you select
depends on the data type in the source code for the function and sometimes on
whether you are running on a 16-bit or 32-bit platform.

Here’s how the tables work:

¢ Columns The first column lists data types in source code. The second
column describes the data type so you know exactly what it is. The
third column lists the PowerBuilder data type you should use in the
external function declaration.

¢ Platform information When the platform affects your choice, the
platform is included in the first column. Platform notes are provided

where appropriate:

¢ The 32-bit platforms that PowerBuilder supports are Windows 95,

Windows NT, Macintosh, and UNIX (Solaris)

¢ The 16-bit platform that PowerBuilder supports is Windows 3.1

Data type in source
code

Size, sign, precision

PowerBuilder data
type

* (any pointer)

32-bit pointer

Long

char *

Array of bytes of
variable length

Blob
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Characters and
strings

Boolean

Fixed-point values

Platform notes

Windows pointers  32-bit FAR pointers such as LPBYTE, LPDWORD,
LPINT, LPLONG, LPVOID, and LPWORD are declared in PowerBuilder

as long.

On Windows 3.1 (a 16-bit platform), HANDLE is defined as 16 bits
unsigned and is declared in PowerBuilder as an UnsignedInteger.

On Windows NT and other 32-bit Windows platforms, HANDLE is defined
as 32 bits unsigned and is declared in PowerBuilder as an UnsignedLong.

Near-pointer data types on Windows (such as PSTR and NPSTR) are not
supported in PowerBuilder.

Macintosh pointers

PowerBuilder as UnsignedLong.

The 32-bit pointers Ptr and Handle are declared in

Data type in source

PowerBuilder data

code Size, sign, precision | type
char 8 bits, signed Char
string 32-bit pointer to a null- | String

terminated array of
bytes of variable length

Platform notes

LPSTR in Windows The 32-bit FAR pointer LPSTR is declared in
PowerBuilder as string.

Platform notes
BOOL in Windows BOOL on Windows is 16-bit, signed. It is declared in
PowerBuilder as boolean.

Boolean for Macintosh  Boolean on Macintosh is 8-bit, unsigned. It is
declared in PowerBuilder as char.

Data type in source PowerBuilder data
code Size, sign, precision | type

short 16 bits, signed Integer

unsigned short 16 bits, unsigned UnsignedInteger
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Floating-point values

Notes for data types

Str255
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Data type in source
code

Size, sign, precision

PowerBuilder data
type

int (16-bit platforms) 16 bits, signed Integer

int (32-bit platforms) 32 bits, signed Long

unsigned int (16-bit 16 bits, unsigned UnsignedInteger
platforms)

unsigned int (32-bit 32 bits, unsigned UnsignedLong
platforms)

long 32 bits, signed Long

unsigned long 32 bits, unsigned UnsignedLong

Platform notes

WORD and DWORD on Windows

The Windows definition WORD is

declared in PowerBuilder as UnsignedInteger and the Windows definition
DWORD is declared as an UnsignedLong.

Short on 32-bit platforms

On 32-bit platforms, you can’t call external
functions with return values or arguments of type short.

Data type in source
code

Size, sign, precision

PowerBuilder data
type

float

32 bits, single precision

Real

double

64 bits, double precision

Double

Platform notes
Doubles on Windows
Windows.

PowerBuilder does not support 80-bit doubles on

Doubles on Macintosh PowerBuilder does not support extended doubles

on Macintosh.

On the Macintosh, the Pascal string data type Str255 is not supported in
PowerBuilder. Strings are passed to external functions as C strings.
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Date and time

The PowerBuilder data types date, DateTime, and time are structures and have
no direct equivalent for external functions in C.

Passing structures by value

You can pass PowerBuilder structures to external C functions as long as they
have the same definitions and alignment as the structure’s components.

The DLL or shared library must be compiled using byte alignment, meaning no
padding is added to align fields within the structure.

Calling external functions

Global external
functions

Local external
functions

For information

You call global external functions using the same syntax as for calling user-
defined global and system functions. As with other global functions, global
external functions can be triggered or posted but not called dynamically.

You call local functions using the same syntax as for calling object functions.
They can be triggered or posted and called dynamically.

For information, see "Syntax for calling functions and events" on page 117.

Defining source for external functions

General information

For information

When you create your own functions for use as external functions in
PowerBuilder external function calls, you must create the functions using the
FAR PASCAL declaration and link them in a DLL.

For more information about using external functions, see Application
Techniques.
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Declaring DBMS stored procedures as remote

procedure calls (RPCs)

Description You can use dot notation for calling non-result-set stored procedures:

object.function

You can call database procedures in Sybase, Oracle, Informix, and other
ODBC databases with stored procedures.

RPCs provide support for Oracle PL/SQL tables and parameters that are
defined as both input and output. You can call overloaded procedures.

Applies to Transaction object

Syntax FUNCTION rtndatatype functionname ( { { REF } datatype1 argf,...,
{ REF } datatypen argn} ) RPCFUNC { ALIAS FOR "spname" }

SUBROUTINE functionname ( { { REF } datatype1 argt, ...,
{ REF } datatypen argn } ) RPCFUNC { ALIAS FOR "spname" }

Argument

Description

FUNCTION or
SUBROUTINE

A keyword specifying the type of call, which
determines the way return values are handled. If there
is a return value, declare it as a FUNCTION. If it
returns nothing or returns VOID, specify
SUBROUTINE

rindatatype

In a FUNCTION declaration, the data type of the value
returned by the function

Sfunctionname

The name of the database procedure as you will call it
in PowerBuilder. If the name in the DBMS is different,
use ALIAS FOR to associate the DBMS name with the
PowerBuilder name

REF

Specifies that you are passing by reference the
argument that follows REF. The stored procedure can
store a value in arg that will be accessible to the rest of
the PowerBuilder script

datatype arg
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stored procedure in the database. Each datatype arg
pair can be preceded by REF
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Usage

Examples

Argument Description

RPCFUNC A keyword indicating that this declaration is for a
stored procedure in a DBMS, not an external function
ina DLL

FOR INFO  For information on declaring external
functions, see "Declaring external functions” on page 61

ALIAS FOR “spname” | Keywords followed by a string naming the procedure
(optional) in the database. If the name in the database is not the
name you want to use in your script or if the name in
the database is not a legal PowerScript name, you must
specify ALIAS FOR “spname" to establish the
association between the PowerScript name and the
database name

If a function does not return a value (for example, it returns Void), specify the
declaration as a subroutine instead of a function.

RPC declarations are always associated with a transaction object. You declare
them as local external functions. The Declare Local External Functions dialog
has a Procedures button (if the connected database supports stored procedures),
which gives you access to a list of stored procedures in the database.

FOR INFO  For more information, see Application Techniques.

Example 1 This declaration of the GIVE_RAISE stored procedure is
declared in the User Object painter for a transaction object (the declaration
appears on one line):

FUNCTION double GIVE_RAISE(ref double SALARY) RPCFUNC
ALIAS FOR "GIVE_RAISE_PROC"

This code calls the function in a script:

double val = 20000
double rv
rv = SQLCA.give_raise(val)

Example 2 This declaration for the stored procedure smp8 doesn’t need an
ALIAS FOR phrase, because the PowerBuilder and DBMS names are the
same:

FUNCTION integer SPMS8 (integer value) RPCFUNC
This code calls the SPMS8 stored procedure:

int myresult
myresult = SQLCA.spm8 (myresult)
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IF SQLCA.sglcode <> 0 THEN
messagebox ("Error", SQLCA.sglerrtext)
END IF
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About this chapter This chapter describes the operators supported in PowerScript and how to
use them in expressions.

Contents

Topic Page
Operators 74
Operator precedence in expressions 79
Data type of expressions 80
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Operators

General information

Three types

Operators perform arithmetic calculations; compare numbers, text, and
boolean values; execute relational operations on boolean values; and
concatenate strings and blobs.

PowerScript supports three types of operators:
¢ Arithmetic operators—for numeric data types
¢ Relational operators—for all data types

¢ Concatenation operators—for string data types

Arithmetic operators

Description

Usage

74

These are the arithmetic operators:

Operator | Meaning Example
+ Addition Total=SubTotal+Tax
- Subtraction Price=Price-Discount

Unless you have prohibited the use of dashes in
identifier names, you must surround the minus
sign with spaces

* Multiplication Total=Quantity*Price
/ Division Factor=Discount/Price
A Exponentiation Rank=Rating”2.5

Operator shortcuts for assignments For information about shortcuts that
combine arithmetic operators with assignments (such as ++ and +=), see
Assignment on page 128.

Subtraction If the option Allow Dashes in Identifiers is checked in the
PowerScript painter, you must always surround the subtraction operator and
the -- operator with spaces. Otherwise, PowerBuilder interprets the
expression as an identifier.

FOR INFO For information about dashes in identifiers, see "Identifier
names" on page 6.

Multiplication and division Multiplication and division are carried out to
full precision (16-18 digits). Decimal numbers are rounded (not truncated)
on assignment.
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Examples

Calculation with NULL When you form an arithmetic expression that
contains a NULL value, the expression’s value is NULL.Thinking of NULL
as undefined makes this easier to understand.

FOR INFO  For more information about NULL values, see "NULL values"
on page 11.

Errors and overflows Division by zero, exponentiation of negative values,
and so on cause errors during execution.

Overflow of real, double, and decimal values causes errors during execution.
Overflow of signed or unsigned integers and longs causes results to wrap.
However, because integers are promoted to longs in calculations, wrapping
does not occur until the result is explicitly assigned to an integer variable.

FOR INFO  For more information about type promotion, see "Data type of
expressions" on page 80.

Subtraction This statement always means subtract B from A:

A - B
If DashesInldentifiers is set to 1, this statement means a variable named A-B,
but if DashesInldentifiers is set to 0, it means subtract B from A:

A-B

Precision for division These examples show the values that result from
various operations on decimal values:

decimal {4} a,b,d,e,f
decimal {3} ¢

a = 20.0/3 // a contains 6.6667
b=3*a // b contains 20.0001
c =3 *a // ¢ contains 20.000

d =3 * (20.0/3) // d contains 20.0000
e = Truncate(20.0/3, 4) // e contalns 6.6666
f = Truncate(20.0/3, 5) // £ contains 6.6667

Calculations with NULL When the value of variable ¢ is NULL, the
following assignment statements all set the variable a to NULL:

integer a, b=100, c
SetNULL (c)
a = b+c // all statements set a to NULL

a=>b -c
a = b*c
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a = b/c

Overflow This example illustrates the value of the variable i after overflow
occurs:

integer i
i = 32767
i =1+ 1 // 1 1is now -32768

Relational operators

Description PowerBuilder uses relational operators in boolean expressions to evaluate two
or more operands. Logical operators can join relational expressions to form
more complex boolean expressions.

The result of evaluating a boolean expression is always TRUE or FALSE.

These are the relational and logical operators:

Operator Meaning Example

= Equals if Price=100 then Rate=.05

> Greater than if Price>100 then Rate=.05

< Less than if Price<100 then Rate=.05

< Not equal if Price<>100 then Rate=.05

>= Greater than or equal if Price>=100 then Rate=.05

<= Less than or equal if Price<=100 then Rate=.05

NOT Logical negation if NOT Price=100 then Rate=.05

AND Logical and if Tax>3 AND Ship <5 then Rate=.05

OR Logical or if Tax>3 OR Ship<5 then Rate=.05
Usage Comparing strings When PowerBuilder compares strings, the comparison

is case sensitive. Trailing blanks are significant.

FOR INFO  For information on comparing strings regardless of case, see the
functions Upper on page 1462 and Lower on page 894.
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FOR INFO To remove trailing blanks, use the RightTrim function. To
remove leading blanks, use the LeftTrim function. To remove leading and
trailing blanks, use the Trim function. For information about these
functions, see RightTrim on page 1154, LeftTrim on page 868, and Trim on
page 1448.

NULL value evaluations When you form a boolean expression that
contains a NULL value, the AND and OR operators behave differently.
Thinking of NULL as undefined (neither TRUE nor FALSE) makes the
results easier to calculate.

FOR INFO  For more information about NULL values, see "NULL values"
on page 11.

Case-sensitive comparisons If you compare two strings with the same
text but different case, the comparison fails. But if you use the Upper or
Lower function, you can ensure that the case of both strings are the same so
that only the content affects the comparison:

Cityl="Austin"
City2="AUSTIN"
IF Cityl=City2 ... // Will return FALSE

Cityl="Austin"
City2="AUSTIN"
IF Upper (Cityl)=Upper (City2)... // Will return TRUE

Trailing blanks in comparisons In this example, trailing blanks in one
string cause the comparison to fail:

Cityl="Austin"
City2="Austin "
IF Cityl=City2 ... // Will return FALSE

Logical expressions with NULL values In this example, the expressions
involving the variable f, which has been set to NULL, have NULL values:

boolean d, e = TRUE, f

SetNull (f)
d = e and £ // d is NULL
d =¢e or £ // d is TRUE
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Concatenation operator

Description The concatenation operator joins the contents of two variables of the same type
to form a longer value. You can concatenate strings and blobs.

This is the concatenation operator:

Operator | Meaning | Example
+ 1me&mmw 1'bm"+"mg"
Examples Example 1 These examples concatenate several strings:

string Test
Test = "over" + "stock" // Test contains "overstock"
string Lname, Fname, FullName
FullName = Lname + ', ' + Fname
// FullName contains last name and first name,
// separated by a comma and space.

Example 2 This example shows how a blob can act as an accumulator
when reading data from a file:

integer i, fnum, loops
bflob tot_b, b

FOR i = 1 to loops

bytes_read = FileRead(fnum, b)
tot_b = tot_b + b

NEXT

78



Chapter 4 Operators and Expressions

Operator precedence in expressions

Order of precedence

How to override

To ensure predictable results, all operators in a PowerBuilder expression are
evaluated in a specific order of precedence. When the operators have the same
precedence, PowerBuilder evaluates them left to right.

These are the operators in descending order of precedence:

Operator Purpose

() Grouping (see note below on overriding)

+, - Unary plus and unary minus

A Exponentiation

* Multiplication and division

+, - | Addition and subtraction; string concatenation

= >, <, <=, >=, <>

Relational operators

NOT Negation
AND Logical and
OR Logical or

To override the order, enclose expressions in parentheses. This identifies the
group and order in which PowerBuilder will evaluate the expressions. When
there are nested groups, the groups are evaluated from the inside out.

For example, in the expression (x+(y*(a+b))), a+b is evaluated first. The sum
of a and b is then multiplied by y, and this product is added to x.
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Data type of expressions

General information The data type of an expression is important when it is the argument for a
function or event. The expression’s data type must be compatible with the
argument’s definition. If a function is overloaded, the data type of the argument
determines which version of the function to call.

Three types There are three types:

¢ Numeric data types

¢ String and char data types

Numeric data types

General information All numeric data types are compatible with each other.
What PowerBuilder PowerBuilder converts data types as needed to perform calculations and make
does assignments. When PowerBuilder evaluates a numeric expression, it converts

the data types of operands to data types of higher precedence according to the
operators and the data types of other values in the expression.

Data type promotion when evaluating numeric expressions

Order of precedence The PowerBuilder numeric data types are listed here in order of highest to
lowest precedence (the order is based on the range of values for each data type):
Data type Precedence
Double Highest
Real
Decimal

UnsignedLong, long

UnsignedInteger, integer Lowest

Rules for type Data types of operands If operands in an expression have different data
promotion types, the value whose type has lower precedence is converted to the data
type with higher precedence.
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Data types of literals

Assignment

General information

Unsigned versus signed Unsigned has precedence over signed, so if one
operand is signed and the other is unsigned, both are promoted to the
unsigned version of the higher type. For example, if one operator is a long
and another UnsignedInteger, both are promoted to UnsignedLong.

Operators The effects of operators on an expression’s data type are:

¢ +,-,* The minimum precision for addition, subtraction, and
multiplication calculations is long. Integer types are promoted to long
types before doing the calculation and the expression’s resulting data
type is, at a minimum, long. When operands have data types of higher
precedence, other operands are promoted to match based on the Data
types of operands rule above.

¢ /and * The minimum precision for division and exponentiation is
double. All types are promoted to double before doing the calculation,
and the expression’s resulting data type is double.

+ Relational Relational operators do not cause promotion of numeric
types.

When a literal is an operand in an expression, its data type is determined by the
literal’s value. The data type of a literal affects the type promotion of the literal
and other operands in an expression.

The data type of Is

Integer literals (no decimal point or exponent) within the Long
range of longs

Integer literals beyond the range of longs UnsignedLong
Numeric literals with a decimal point (but no exponent) Decimal
Numeric literals with a decimal point and explicit exponent Double

Out of range
Integer literals beyond the range of UnsignedLong cause compiler errors.

Assignment is not part of expression evaluation. In an assignment statement,
the value of an expression is converted to the data type of the left-hand
variable. In the expression

c=a+b

81



Data type of expressions

Overflow on
assignment

the data type of a+b is determined by the data types of a and b. Then the result
is converted to the data type of c.

Even when PowerBuilder performs a calculation at high enough precision to
handle the results, assignment to a lower precision variable can cause overflow,
producing the wrong result.

Example 1 Consider this code:

integer a = 32000, b = 1000
long d
d=a+b

The final value of d is 33000. The calculation proceeds like this:

Convert integer a to long
Convert integer b to long
Add the longs aand b

Assign the result to the long d

Because the variable d is a long, the value 33000 does not cause overflow.

Example 2 In contrast, consider this code with an assignment to an integer
variable:

integer a = 32000, b = 1000, c

long e
c =a+b
e = ¢C

The resulting value of ¢ and e is -32536. The calculation proceeds like this:

Convert integer a to long

Convert integer b to long

Add the longs aand b

Convert the result from long to integer and assign the result to ¢
Convert integer c to long and assign the result to e

The assignment to ¢ causes the long result of the addition to be truncated,
causing overflow and wrapping. Assigning c to e cannot restore the lost
information.

String and char data types

General information
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There is no explicit char literal type.
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Assigning strings to
char arrays

Assigning char arrays
to strings

Using both strings
and chars in an
expression

Using chars in
PowerScript functions

String literals convert to type char using the following rules:

¢ When a string literal is assigned to a char variable, the first character of
the string literal is assigned to the variable. For example:

char ¢ = "xyz"
results in the character x being assigned to the char variable c.

¢ Special characters (such as newline, formfeed, octal, hex, and so on)
can be assigned to char variables using string conversion, such as:

char ¢ = "~n"

String variables assigned to char variables also convert using these rules. A
char variable assigned to a string variable results in a one-character string.

As with other data types, you can use arrays of chars. Assigning strings to char
arrays follows these rules:

¢ If the char array is unbounded (defined as a variable-size array), the
contents of the string are copied directly into the char array.

¢ If the char array is bounded and its length is less than or equal to the
length of the string, the string is truncated in the array.

¢ If the char array is bounded and its length is greater than the length of
the string, the entire string is copied into the array along with its zero
terminator. Remaining characters in the array are undetermined.

When a char array is assigned to a string variable, the contents of the array are
copied into the string up to a zero terminator, if found, in the char array.

Expressions using both strings and char arrays promote the chars to strings
before evaluation. For example:

char ¢
if (¢ = "x") then
promotes the contents of ¢ to a string before comparison with the string "x".

All PowerScript functions that take strings also take chars and char arrays,
subject to the conversion rules described above.
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CHAPTER 5 Structures and Objects

About this chapter This chapter describes basic concepts for structures and objects and how
you define, declare, and use them in PowerScript.

Contents Topic Page
About structures 86
About objects 88
Assignment for objects and structures 93
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About structures

General information

Defining structures

Declaring structures

Referring to structure
variables

Using structures as
instance variables
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A structure is a collection of one or more variables (sometimes called
elements) that you want to group together under a single name. The variables
can have any data type, including standard and object data types and other
structures.

When you define a structure in the Structure painter or an object painter (such
as Window, Menu, or User Object), you are creating a structure definition. To
use the structure, you must declare it. When you declare it, an instance of it is
automatically created for you. When it goes out of scope, the structure is
destroyed.

FOR INFO For details about defining structures, see the PowerBuilder
User’s Guide.

If you have defined a global structure in the Structure painter called
str_emp_data, you can declare an instance of the structure in a script or in an
object’s instance variables. If you define the structure in an object painter, you
can only declare instances of the structure in the object’s instance variables and
scripts.

This declaration declares two instances of the structure str_emp_data:

str_emp_data str_empl, str_emp?2

In scripts, you refer to the structure’s variables using dot notation:
structurename.variable
These statements assign values to the variables in str_emp_data:

str_empl.emp_id = 100
str_empl.emp_lname = "Jones"
str_empl.emp_salary = 200

str_emp2.emp_id = 101
str_emp2.emp_salary = str_empl.salary * 1.05

If the structure is declared as part of an object, you can qualify the structure
name using dot notation:
objectname.structurename.variable

Suppose that this declaration is an instance variable of the window
w_customer:

str_cust_data str_custl
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This statement in a script for the object refers to a variable of str_cust_data (the
pronoun This is optional, because the structure declaration is part of the
object):

This.str_custl.name

This statement in a script for some other object qualifies the structure with the
window name:

w_customer.str_custl.name
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About objects

What an object is

System objects
versus user objects

In object-oriented programming, an object is a self-contained module
containing state information and associated methods. Most entities in
PowerBuilder are objects: visual objects such as windows and controls on
windows, nonvisual objects such as transaction and error objects, and user
objects that you design yourself.

An object class is a definition of an object. You create an object’s definition in
the appropriate painter: Window, Menu, Application, Structure, or User Object
painter. In the painter, you add controls to be part of the object, specify initial
values for the object’s properties, define its instance variables and functions,
and write scripts for its events and functions.

An object instance is an occurrence of the object created during the execution
of your application. Your code instantiates an object when it allocates memory
for the object and defines the object based on the definition in the object class.

An object reference is your handle to the object instance. To interact with an
object, you need its object reference. You can assign an object reference to a
variable of the appropriate type.

There are two categories of objects supported by PowerBuilder: system objects
(also referred to as system classes) defined by PowerBuilder and user object
you in define in painters.

System objects The PowerBuilder system objects or classes are inherited
from a base class PowerObject. The system classes are the ancestors of all
the objects you define. To see the system class hierarchy, look at the
System tab in the Browser.

User objects You can create user object class definitions in several
painters: Window, Menu, Application, Structure, and User Object painters.
The objects you define are inherited from one of the system classes or
another of your classes.

Some painters use many classes. In the Window and User Object painters, your
main definition is inherited from the window or user object class. The controls
you use are also inherited from the system class for that control.

About user objects

Two types
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There are two major types of user objects: visual and class.
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Visual user objects

A visual user object is a reusable control or set of controls that has a certain

behavior. There are three types—standard, custom, and external:

Visual user objects

Description

Standard

Inherited from a specific visual control. You can set
properties and write scripts so that the control is
ready for use

It has the same events and properties as the control it
is inherited from plus any that you add

Custom

Inherited from the UserObject system class. You can
include many controls in the user object and write
scripts for their events

Each control in the user object has the same events
and properties and the controls they are inherited
from plus any that you add

External

Class user objects

A user object that displays a visual control defined in
a DLL. The control is not part of the PowerBuilder
object hierarchy. The DLL developer provides
information for setting style bits that control its
presentation

Its events, functions, and properties are specified by
the developer of the DLL

An external user object is not the same as an OCX,
which you can put in an OLE control

Class user objects consist of properties, functions, and sometimes events. They

have no visual component. There are two types—standard and custom:

Class user objects

Description

Standard

Inherits its definition from a nonvisual PowerBuilder
object, such as the transaction or Error object. You
can add instance variables and functions

A few nonvisual objects have events—to write
scripts for these events, you have to define a class
user object

Custom

An object of your own design for which you define
instance variables, events, and functions in order to
encapsulate application-specific programming in an
object

FOR INFO  For information on defining and using user objects, see the
PowerBuilder User’s Guide.
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Instantiating objects

Classes versus
instances

One instance

Several instances

920

Because of the way object classes and instances are named, it’s easy to think
they are the same thing. For example, when you define a window in the
Window painter, you are defining an object class.

When you open a window with the simplest format of the Open function, you
are instantiating an object instance. Both the class definition and the instance
have the same name. In your application, w_main is a global variable of type
Ww_main:

Open (w_main)

When you open a window this way, you can only open one instance of the
object.

If you want to open more than one instance of a window class, you need to
define a variable to hold each object reference:

w_main w_1, w_2
Open(w_1)
Open (w_2)

You can also open windows by specifying the class in the Open function:

window w_1, w_2
Open(w_1, "w_main")
Open (w_2, "w_main")

For class user objects, you always define a variable to hold the object reference
and then instantiate the object with the CREATE statement:

uo_emp_data uo_1, uo_2
uo_1 = CREATE uo_emp_data
uo_2 = CREATE uo_emp_data

You can have more than one reference to an object. You might assign an object
reference to a variable of the appropriate type. Or you might pass an object
reference to another object so that it can change or get information from the
object.

FOR INFO  For more information about object variables and assignment, see
"User objects that behave like structures" on page 92.
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Using ancestors and descendants

Descendent objects

Instantiating

An object class can be inherited from another class. The inherited or
descendent object has all the instance variables, events, and functions of the
ancestor. You can augment the descendant by adding more variables, events,
and functions. If you change the ancestor, even after editing the descendant, the
descendant incorporates the changes.

When you instantiate a descendent object, PowerBuilder also instantiates all its
ancestor classes. You don’t have programmatic access to these ancestor
instances, except in a few limited ways, such as when you use the scope
operator to access an ancestor version of a function or event script.

Managing memory

What you do

Two ways to do it

Memory leaks

Object instances use memory. So when you are finished with an object, you
need to release its memory by destroying the object.

Closing a window or a visual user object with the appropriate Close function
releases its memory and destroys ali the controls it contain:

Close(w_1)
The DESTROY statement releases memory for class user objects:

uo_1 = CREATE uo_enmp_data
DESTROY uo_1

A variable that holds an object reference has a scope. If the variable goes out
of scope, you no longer have access to the object. For example, a local variable
goes out of scope when its script is finished. An instance variable, which can
be an object reference, goes out of scope when its object is destroyed. If these
variables go out of scope before their instantiated object is destroyed, you will
not be able to release that memory until the application terminates.
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User objects that behave like structures

General information

Advantages of user
objects

Memory allocation
differences

Autoinstantiated
objects
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A nonvisual user object can provide functionality similar to that of a structure.
Its instance variables form a collection similar to the variables for the structure.
In scripts, you use dot notation to refer to the user object’s instance variables,
just as you do for structure variables.

The user object can include functions and its own structure definitions, and it
allows you to inherit from an ancestor class. None of this is possible with a
structure definition.

Memory allocation is different for user objects and structures. An object
variable is a reference to the object. Declaring the variable does not allocate
memory for the object. After you declare it, you must instantiate it with a
CREATE statement. Assignment for a user object is also different (described
in the next section).

If you want a user object that has methods and inheritance but want the memory
allocation of a structure, you can define an autoinstantiated object.

You do not have to create and destroy autoinstantiated objects. Like structures,
they are created when they are declared and destroyed when they go out of
scope. However, because assignment for autoinstantiated objects behaves like
structures, the copies made of the object can be a drawback.

To make a custom class user object autoinstantiated, select Autoinstantiate
from the popup menu of the User Object painter.
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Assignment for objects and structures

General information

Assignment for
structures

Assignment for
objects

Assignment for objects is different from assignment for structures or
autoinstantiated objects:

¢ When you assign one structure to another, the whole structure is copied
so that there are two copies of the structure.

¢ When you assign one object variable to another, the object reference is
copied so that both variables point to the same object. There is only one
copy of the object.

Declaring a structure variable creates an instance of that structure:

str_emp_data str_empl, str_emp2 // Two structure
instances

When you assign a structure to another structure, the whole structure is copied
and a second copy of the structure data exists:

str_empl = str_emp2

The assignment copies the whole structure from one structure variable to the
other. Each variable is a separate instance of the structure str_emp_data.

Restriction on assignment If the structures have different definitions, you
cannot assign one to another, even if they have the same set of variable
definitions.

For example, this assignment is not allowed:

str_emp str_personl
str_cust str_person2
str_person2 = str_personl // Not allowed

FOR INFO  For information about passing structures as function arguments,
see "Passing arguments to functions and events" on page 112.

Declaring an object variable declares an object reference:

uo_emp_data uo_empl, uo_emp2 // Two object references
Using the CREATE statement creates an instance of the object:

uo_empl = CREATE uo_emp_data

When you assign one object variable to another, a reference to the object
instance is copied. Only one copy of the object exists:

uo_emp2 = uo_empl // Both point to same object
instance
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Assignment for
autoinstantiated user
objects
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Ancestor and descendent objects Assignments between ancestor and
descendent objects occur in the same way, with an object reference being
copied to the target object.

Suppose that uo_emp_data is an ancestor user object of uo_emp_active and
uo_emp_inactive.

Declare variables of the ancestor type:
uo_emp_data uo_empl, uo_emp2

Create an instance of the descendant and store the reference in the ancestor
variable:

uo_empl = CREATE USING "uo_emp_active"

Assigning uo_empl1 to uo_emp2 makes both variables refer to one object that
is an instance of the descendant uo_emp_active:

uo_emp2 = uo_empl

FOR INFO  For information about passing objects as function arguments, see
"Passing arguments to functions and events" on page 112.

Declaring an autoinstantiated user object creates an instance of that object (just
like a structure). The CREATE statement is not allowed for objects with the
Autoinstantiate setting. In the following example, uo_emp_data has the
Autoinstantiate setting:

uo_emp_data uo_empl, uo_emp2 // Two object instances

When you assign an autoinstantiated object to another autoinstantiated object,
the whole object is copied to the second variable:

uo_empl = uo_emp2
You never have multiple references to an autoinstantiated user object.

Passing to a function When you pass an autoinstantiated user object to a
function, it behaves like a structure:

+ Passing by value passes a copy of the object

+ Passing by reference passes a pointer to the object variable, just as for
any standard data type

+ Passing as read-only passes a copy of the object but that copy cannot be
modified

Restrictions for copying Assignments are allowed between
autoinstantiated user objects only if the object types match or if the target is
a nonautoinstantiated ancestor.
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Rule 1 1f you assign one autoinstantiated object to another, they must be of
the same type.

Rule 2 If you assign an autoinstantiated descendent object to an ancestor
variable, the ancestor cannot have the Autoinstantiate setting. The ancestor
variable will contain a reference to a copy of its descendant.

Rule 3 If you assign an ancestor object to a descendent variable, the ancestor
must contain an instance of the descendant or an execution error occurs.

Examples To illustrate, suppose you have these declarations.
Uo_emp_active and uo_emp_inactive are autoinstantiated objects that are
descendants of non-autoinstantiated uo_empdata:

uo_empdata uo_empl // Ancestor
uo_emp_active uo_empa, uo_empb // Descendants
uo_emp_inactive uo_empi // Another descendant

Example of rule I When assigning one instance to another from the user
objects declared above, some assignments are not allowed by the compiler:

uo_empb = uo_empa // Allowed, same type
uo_empa = uo_empi // Not allowed, different types

Example of rule 2 After this assignment, uo_emp1 contains a copy of the
descendent object uo_empa. Uo_emp_data (the type for uo_emp1) must not be
autoinstantiated. Otherwise, the assignment violates rule 1. If uo_emp1 is
autoinstantiated, a compiler error occurs:

uo_empl = uo_empa

Example of rule 3 This assignment is only allowed if uo_emp1 contains an
instance of its descendant uo_empa, which it would if the previous assignment
had occurred before this one:

uo_empa = uo_empl

If it did not contain an instance of target descendent type, an execution error
would occur.

FOR INFO  For more information about passing arguments to functions and
events, see "Passing arguments to functions and events" on page 112.
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CHAPTER 6

About this chapter

Contents

Calling Functions and Events

This chapter provides background information that will help you
understand the different ways you can use functions and events. It then
provides the syntax for calling functions and events.

Topic Page
About functions and events 98
Syntax for calling functions and events 117
Calling functions and events in an object’s ancestor 121
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About functions and events

Importance of Much of the power of the PowerScript language resides in the built-in

functions and events PowerScript functions that you can use in expressions and assignment
statements.

Types of functions PowerBuilder objects have built-in events and functions. You can enhance

and events objects with your own user-defined functions and events, and you can declare

local external functions for an object. The PowerScript language also has
system functions that are not associated with any object. You can define your
own global functions and declare external functions and remote procedure
calls.

These are the different types of functions and events:

Category | Iltem Definition

Events Event An action in an object or control that can start the

execution of a script. A user can initiate an event by
an action such as clicking an object or entering data,
or a statement in another script can initiate the event

Userevent | An event you define to add functionality to an object.
You specify the arguments, return value, and whether
the event is mapped to a system message

FOR INFO  For information about defining user
events, see the PowerBuilder User’s Guide

System or | An event that is part of an object’s PowerBuilder
built-in definition. System events are usually triggered by user
event actions or system messages. PowerBuilder passes a
predefined set of arguments for use in the event’s
script. System events either return a long or don’t
have a return value
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Functions versus

events

Category | Item

Definition

Functions Function

A program or routine that performs specific processing

System

function
|

A built-in PowerScript function that is not associated
with an object

Object
function

A function that is part of an object’s definition.
PowerBuilder has many predefined object functions
and you can define your own

User-
defined
function

A function you define. You define a global functions
in the Function painter and object functions in the
Window or User Object painter

Global
function

A function you define that can be called from any
script (PowerScript’s system functions are globally
accessible, but they have a different place in the
search order)

Local
external
function

An external function that belongs to an object. You
declare it in the Window or User Object painter. Its
definition is in another DLL

Global
external
function

An external function that you declare in any painter,
making it globally accessible. Its definition is in
another DLL

Remote
procedure
call(RPC)

A stored procedure in a database that you can call
from a script. The declaration for an RPC can be
global or local (belonging to an object). The definition
for the procedure is in the database

Functions and events have several similarities as well as a many differences:

Similarities Differences

Both functions and events have Events are only associated with objects.

arguments and return values Functions can be global or part of an
object’s definition

You can call object functions and PowerBuilder uses a different search

events dynamically or statically order when looking for an event versus a

(Global or system functions can not function

be called dynamically)
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Similarities Differences

You can post or trigger the function A call to an undefined event will not
or event call trigger an error, but a call to an undefined
function will

Functions can be overloaded whereas
events cannot

When you define a function, you can
restrict access to it. You cannot add scope
restrictions when you define events

You can easily extend or override
ancestor events when you are writing
scripts in a descendant object. To
override a function, you must redefine it.
To extend the ancestor function, you can
call it in the descendant’s version of the
function

Which to use Whether you write most of your code in user-defined
functions or in event scripts is one of the design decisions you will make.
Because there is no performance difference, the decision will be based on
how you prefer to interact with PowerBuilder: whether you prefer the
interface for defining user events or that for defining functions, how you
want to handle errors, and whether your design includes overloading.

It is unlikely that you will use either events or functions exclusively. But for
ease of maintenance, you will want to choose one approach for handling most
situations.

Finding and executing functions and events

General information

Finding functions
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PowerBuilder looks for a matching function or event based on its name and its
argument list. PowerBuilder can make a match between compatible data types
(such as all the numeric types)—the match doesn’t have to be exact.
PowerBuilder ranks compatible data types to quantify how closely one data
type matches another.

A major difference between functions and events is how PowerBuilder looks
for them.

When calling a function, PowerBuilder searches until it finds a matching
function and executes it—the search ends.
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Finding events

Using functions with the same name but different arguments is called function
overloading. For more information, see "Overloading, overriding, and
extending functions and events" on page 109.

Unqualified function names If you don’t qualify a function name with an
object, PowerBuilder searches for the function and executes the first one it
finds that matches the name and arguments. It searches for a match in the
following order:

1 A global external function
2 A global function

3 An object function and local external function (if the object is a
descendant, PowerBuilder searches upward through the ancestor
hierarchy to find a match for the function prototype)

4 A system function

Qualified function names You can qualify an object function using dot
notation to ensure that the object function (and not a global function of the
same name) is found. With a qualified name, the search for a matching
function involves the ancestor hierarchy only (item 3 in search list above)
as shown in the following examples of function calls:

dw_1.Update( )
w_employee.uf_process_list ()
This.uf_process_list ()

When PowerBuilder is searching the ancestor hierarchy for a function, you can
specify that you want to call an ancestor function instead of a matching
descendent function.

FOR INFO  For the syntax for calling ancestor functions, see "Calling
functions and events in an object’s ancestor" on page 121.

PowerBuilder events in descendant objects are by default extensions of
ancestor events. PowerBuilder searches for events in the object’s ancestor
hierarchy until it gets to the top ancestor or finds an event that overrides its
ancestor. Then it begins executing the events, from the ancestor event down to
the descendant event.
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Finding functions The following illustration shows the difference between searching for events
versus events and searching for functions:
Events Functions

Ancestor object

1

Execute each
event in turn
from ancestor

l or override 1st-level descendant

through

descendants

|
| | B
Search upward
2nd-level descendant
| Search upward ‘ | to ancestor and
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to ancestor or | execute the
to an event with ‘
|
|

first matching
function

T — ‘ 1 b
\ N nth-level descendant

an override
rettlng

Triggering versus posting functions and events

Triggering When you trigger a function or event, it is called immediately. Its return value
is available for use in the script.

Posting When you post a function or event, it is added to the object’s queue and
executed in its turn. In most cases, it is executed when the current script is
finished.But if other system events have occurred in the meantime, its position
in the queue may be after other scripts. Its return value is not available to the
calling script.

Because POST makes the return value unavailable to the caller, you can think
of it as turning the function or event call into a statement.

Use posting when activities need to be finished before the code checks state
information or does further processing (see Example 2 below).
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Restrictions for POST Because no value is returned, you:
¢ Cannot use a posted function or event as an operand in an expression

¢ Cannot use a posted function or event as the argument for another
function

¢ Can only use POST on the last call in a cascaded sequence of calls
These statements will cause a compiler error. Both uses require a return value:

TIF POST IsNull( ) THEN
w_1.uf_getresult (dw_1.POST GetBorderStyle(2))

TriggerEvent and PostEvent functions

For backward compatibility, the TriggerEvent and PostEvent functions are
still available, but you cannot pass arguments to the called event. You must
pass data to the event in PowerBuilder’s Message object.

Examples of posting The following examples illustrate how to post events.

Example I In a sample application, the Open event of the
w_activity_manager window calls the functions uf_setup and
uf_set_tabpbsystem. (The functions belong to the user object u_app_actman.)
Because the functions are posted, the Open event is allowed to finish before the
functions are called. The result is that the window is visible while setup
processing takes place, giving the user something to look at:

guo_global_vars.iuo_app_actman.POST uf_setup ()
guo_global_vars.iuo_com_actman.POST
uf_set_tabpgsystem(0)

Example 2 In a sample application, the DoubleClicked event of the
tv_roadmap TreeView control in the u_tabpg_amroadmap user object posts a
function that process the TreeView item. If the event isn’t posted, the code that
checks whether to change the item’s picture runs before the item’s expanded
flag is set:

parent .POST uf_process_item ()

Static versus dynamic calls

Calling functions and PowerBuilder calls functions and events in three ways depending on the type
events of function or event and the lookup method defined.
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Specifying static or
dynamic lookup

Static calls

Static is the default

Results of static calls
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Type of function Compiler typing Comments

These functions must exist
and are called directly. They
are not polymorphic and no
substitution is ever made at
execution time

Global and system
functions

Strongly typed. The
function must exist when
the script is compiled

The functions are
polymorphic. They must exist
when you compile, but if
another class is instantiated at
execution time, its function is
called instead

Object functions
with STATIC
lookup

Strongly typed. The
function must exist when
the script is compiled

The functions are
polymorphic. The actual
function called is determined
at execution time

Object functions
with DYNAMIC
lookup

Weakly typed. The
function does not have to
exist when the script is
compiled

For object functions and events, you can choose when PowerBuilder looks for
them by specifying static or dynamic lookup. You specify static or dynamic
lookup using the STATIC or DYNAMIC keywords. The DYNAMIC keyword
applies only to functions that are associated with an object. You cannot call
global or system functions dynamically.

By default, PowerBuilder makes static lookups for functions and events. This
means that it identifies the function or event by matching the name and
argument types when it compiles the code. A matching function or event must
exist in the object at compile time.

Static calls do not guarantee that the function or event identified at compile
time is the one that is executed. Suppose that you define a variable of an
ancestor type and it has a particular function definition. If you assign an
instance of a descendent object to the variable and the descendant has a
function that overrides the ancestor’s function (the one found at compile time),
the function in the descendant is executed.
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Dynamic calls

You specify dynamic
calls

Results of dynamic
calls

When you specify a dynamic call, the function or event does not have to exist
when you compile the code. You are saying to the compiler: trust me—there
will be a suitable function or event available at execution time.

For a dynamic call, PowerBuilder waits until it’s time to execute the function
orevent to look for it. This gives you flexibility and allows you to call functions
or events in descendants that don’t exist in the ancestor.
To illustrate the results of dynamic calls, consider these objects:
¢ Ancestor window w_a with a function Set(integer)
¢ Descendent window w_a_desc

¢ Set(integer) overrides the ancestor function

¢ Set(string) overload of the function

Situation 1 Suppose you open the window mywindow of the ancestor
window class w_a:

w_a mywindow
Open (mywindow)

This is what happens when you call the Set function statically or dynamically:

This statement Has this result

mywindow.Set (1) Compiles correctly because function is found

in the ancestor w_a

At execution time, Set(integer) in the
ancestor is executed

mywindow.Set ("hello") Fails to compile; no function prototype in

w_a matches the call

mywindow.DYNAMIC Compiles successfully because of the
Set ("hello") DYNAMIC keyword

An error occurs at execution time because no
matching function is found

Situation 2 Now suppose you open mywindow as the descendant window
class w_a_desc:

w_a mywindow
Open (mywindow, "w_a_desc")

This is what happens when you call the Set function statically or dynamically
in the descendant window class:

105



About functions and events

Disadvantages of
dynamic calls

106

This statement Has this result

mywindow.Set (1) Compiles correctly because function is found

in the ancestor w_a

At execution time, Set(integer) in the
descendant is executed

mywindow.Set ("hello") Fails to compile; no function prototype in the

ancestor matches the call

mywindow. DYNAMIC Compiles successfully because of the
Set ("hello”) DYNAMIC keyword

At execution time, Set(string) in the
descendant is executed

Slower performance Because dynamic calls are resolved at execution
time, they are slower than static calls. If you need the fastest performance,
design your application to avoid dynamic calls.

Less error checking When you use dynamic calls, you are foregoing
error checking provided by the compiler. Your application is more open to
application errors, because functions that are called dynamically may be
unavailable at execution time. So do not use dynamic calls when a static
call will suffice.

A sample application has an ancestor window w_datareview_frame that
defines several functions called by the menu items of
m_datareview_framemenu. They are empty stubs with empty scripts so that
static calls to the functions will compile. Other windows that are descendants
of w_datareview_frame have scripts for these functions, overriding the
ancestor version.

The wf_print function is one of these—it has an empty script in the ancestor
and appropriate code in each descendent window:

guo_global_vars. ish_currentsheet.wf_print ()

The wf_export function called by the m_export item on the m_file menu does
not have a stubbed-out version in the ancestor window. This code for m_export
uses the DYNAMIC keyword to call wf_export. When the program is run, the
value of variable ish_currentsheet is a descendent window that does have a
definition for wf_export:

guo_global_vars.ish_currentsheet.DYNAMIC wf_export ()
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Errors when calling

functions and events

dynamically

Events

If you call a function or event dynamically, different conditions create different
results, from no effect to an execution error. The tables in this section illustrate
this.

Functions The rules for functions are similar to those for events, except
functions must exist: if a function is not found, an error always occurs. And
although events can exist without a script, if a function is defined it has to
have code.

For purposes of illustration, the table below refers to these statements:

Statement I This statement calls an function without looking for a return
value:

object .DYNAMIC funcname( )

Statement 2 This statement looks for an integer return value:
int 1li_int
li_int = object.DYNAMIC funcname( )

Statement 3 This statement looks for an Any return value:

any la_any

la_any = object.DYNAMIC funcname( )
If And This occurs Example
The function Execution error 65: All the
doesn’t exist Dynamic function statements

not found

cause error 65

The function is
found and
executed but is
not defined with
areturn value

The code is
looking for a
return value

Execution error 63:
Function/event with
no return value used
in expression

Statements 2
and 3 cause
error 63

Events The table below describes different error conditions and refers to
these statements:

Statement | This statement calls an event without looking for a return value:
object .EVENT DYNAMIC eventname( )

Statement 2 This example looks for an integer return value:
int 1i_int
li_int = object.EVENT DYNAMIC eventname( )
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Statement 3 This example looks for an Any return value:

any la_any

la_any = object.EVENT DYNAMIC eventname (
If And This occurs Example
The event The code is not Nothing; the call Statement 1

doesn’t exist

looking for a
return value

fails silently

fails but doesn’t
cause an error

The code is
looking for a
return value

A NULL of the Any
data type is returned

La_any is set to
NULL in
statement 3

If the expected data
type is not Any,
execution error 19
occurs: Cannot
convert Any in Any
variable to datatype

The assignment
to li_int causes
execution error
19 in statement
2

The event is
found but is not
implemented
(there is no
script)

The event has a
defined return
value

A NULL of the
defined data type is
returned

If eventname is
defined to
return integer,
li_int is set to
NULL in
statement 2

The event does not
have a defined
return value

A NULL of the Any
data type is returned

La_any is set to
NULL in
statement 3

If the expected data
type is not Any,
execution error 19
occurs: Cannot
convert Any in Any
variable to datatype

The assignment
to li_int causes
execution error
19 in statement
2

The event is
found and
executed but is
not defined with
a return value

The code is
looking for a
return value

Execution error 63:
Function/event with
no return value used
in expression

Statements 2
and 3 cause
error 63

When an error occurs When an execution error occurs, you can handle
the error in the SystemError event, but you should not allow the application
to continue—the SystemError event should clean up and halt the
application. If you don’t handle the error, the application is terminated.
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If the arguments don’t match Function arguments are part of the
function’s definition. Therefore, if the arguments don’t match (a compatible
match, not an exact match), it is essentially a different function. The result
is the same as if the function didn’t exist.

If you call an event dynamically and the arguments don’t match, the call fails
and control returns to the calling script. There is no error.

Error-proofing your code Calling functions and events dynamically opens
up your application to potential errors. The surest way to avoid these errors
is to always make static calls to functions and events. Short of that, your
design and testing can ensure that there will always be an appropriate
function or event with the correct return data type.

One type of error you can check for and avoid is data conversion errors.

The preceding tables illustrated that a function or event can return a NULL
value either as an Any variable or as a variable of the expected data type when
a function or event definition exists but is not implemented.

If you always assign return values to Any variables for dynamic calls, you can
test for NULL (which indicates failure) before using the value in code.

This example illustrates the technique of checking for NULL before using the
return value.

any la_any
integer 1li_gotvalue
la_any = object.DYNAMIC uf_getaninteger( )
IF IsNull(la_any) THEN
// Error handling

ELSE

1li_gotvalue = la_any
END IF

Overloading, overriding, and extending functions and events

Functions

Events

When functions are inherited, you can choose to overload or override the
function definition.

When events are inherited, the scripts for those events are extended by default.
You can choose to extend or override the script.
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Overloading and overriding functions

General information

To create

Type promotion when
matching arguments
for overloaded
functions
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Overloading means defining more than one function with the same name but
different argument lists. The additional function definitions can be in the same
object or a descendant of that object. PowerBuilder compares the argument list
of the function call and the function prototype to determine which function to
call.

Overriding means defining a function in a descendent object that has the same
name and argument list as a function in the ancestor object. In the descendent
object, the function in the descendant is always called instead of the one in the
ancestor—unless you use the scope resolution operator (::).

You can overload or override object functions only.

To create an overloaded or overriding function, you declare the function as you
would any function (in the Window painter, for example, Declare>Window
Functions). The function name and argument list determine whether the
function overloads or overrides an existing function.

Good overloading When you have overloaded a function so that one
version handles numeric values and another version handles strings, it is
clear to the programmer what arguments to provide to call each version of
the function. Overloading with unrelated data types is a good idea and can
provide needed functionality for your application.

Problematic overloading If different versions of a function have
arguments of related data types (different numeric types or strings and
chars), you must consider how PowerBuilder promotes data types in
determining which function is called. This kind of overloading is
undesirable because of potential confusion in determining which function is
called.

When you call a function with an expression as an argument, the data type of
the expression may not be obvious. However, the data type is important in
determining what version of an overloaded function will be called.

Because of the intricacies of type promotion for numeric data types, you may
decide that you should not define overloaded functions with different numeric

data types Changes someone makes later can affect the application more
drastically than expected if the chanoe causes a different function to be called.

ulall CAPCCICO 11 U0 CHAALEL Latsts a GIICiti iRt i v

How type promotion works When PowerBuilder evaluates an expression,
it converts the data types of constants and variables so that it can process or
combine them correctly.
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Numbers When PowerBuilder evaluates numeric expressions, it promotes
the data types of values according to the operators and the data types of the
other operands. For example, the data type of the expression n/2 is double
because it involves division—the data type of n doesn’t matter.

Strings When evaluating an expression that involves chars and strings,
PowerBuilder promotes chars to strings.

FOR INFO  For more information on type promotion, see "Data type of
expressions" on page 80.

Using conversion functions You can take control over the data types of
expressions by calling a conversion function. The conversion function
ensures that the data type of the expression matches the function prototype
you want to call.

For example, because the expression n/2 involves division, the data type is
double. However, if the function you want to call expects a long, you can use
the Long function to ensure that the function call matches the prototype:

CalculateHalf (Long(n/2))

Extending and overriding events

General information

To select

When you are writing event scripts in a descendent object, you can extend or
override scripts that have been written in the ancestor.

Extending (the default) means executing the ancestor’s script first, then
executing code in the descendant’s event script.

Overriding means ignoring the ancestor’s script and only executing the script
in the descendant.

No overloaded events
You cannot overload an event by defining an event with the same name but
different arguments. Event names must be unique.

To select extending or overriding, select the script in the PowerScript painter
and choose Compile>Extend Ancestor Script or Compile>Override Ancestor
Script.
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Arguments for built-in or user-defined functions and events can be passed three
ways:

Method of passing Description

By value A copy of the variable is available in the function or
event script. Any changes to its value affect the copy
only. The original variable in the calling script is not
affected

By reference A pointer to the variable is passed to the function or
event script. Changes affect the original variable in the
calling script

Read-only The variable is available in the function or event. Its
value is treated as a constant—changes to the variable
are not allowed and cause a compiler error

Read-only provides a performance advantage for some
data types because it does not create a copy of the
data, as with by value. Data types for which read-only
provides a performance advantage are strings, blobs,
date, time, and DateTime

For other data types, read-only provides
documentation for other developers by indicating
something about the purpose of the argument

Passing arguments in distributed applications

You can pass arguments by value, by reference, and as read-only to remote
objects in distributed applications. However, the behavior is somewhat
different in a distributed application than in a non-distributed
application.For more information about passing arguments in distributed
applications, see Application Techniques.

When you pass an object to a function or event, the object must exist when you
refer to its properties and functions. If you call the function but the object has
been destroyed, you will get the execution error for a null object reference. This
is true whether you pass by reference, by value, or read-only.

To illustrate, suppose you have a window with a SingleLineEdit. If you post a
function in the window’s Close event and pass the SingleLineEdit, the object
won’t exist when the function executes. To use information from the
SingleLineEdit, you must pass the information itself, such as the object’s text,
rather than the object.



Chapter 6 Calling Functions and Events

Passing structures

Passing arrays

When passing an object, you never get another copy of the object. By reference
and by value affect the object reference, not the object itself.

Objects passed by value Here you pass a copy of the reference to the
object. That reference is still pointing to the original object. If you change
properties of the object, you are changing the original object. However, you
can change the value of the variable so that it points to another object
without affecting the original variable.

Objects passed by reference Here you pass a pointer to the original
reference to the object. Again, if you change properties of the object, you
are changing the original object. You can change the value of the variable
that was passed, but the result is different—the original reference now
points to the new object.

Objects passed as read-only Here you pass an object as read-only, and
you get a copy of the reference to the object. You cannot change the
reference to point to a new object (because read-only is equivalent to a
CONSTANT declaration), but you can change properties of the object.

Structures as arguments behave like simple variables, not like objects.

Structures passed by value Here PowerBuilder passes a copy of the
structure. You can modify the copy without affecting the original.

Structures passed by reference Here PowerBuilder passes a reference to
the structure. When you changes values in the structure, you are modifying
the original. You will not get a null object reference, because structures
always exist until they go out of scope.

Structures passed as read-only Here you pass a structure as read-only,
and PowerBuilder passes a copy of the structure. You cannot modify any
members of the structure.

When an argument is an array, you specify brackets as part of the argument
name in the declaration for the function or event.

Variable-size array as an argument For example, suppose a function
named uf_convertarray accepts a variable-size array of integers. If the
argument’s name is intarray, then for Name enter intarray[ ] and for Type
enter integer.

In the script that calls the function, you will either declare an array variable or
use an instance variable or value that has been passed to you. The declaration
of that variable, wherever it is, looks like this:

integer al]
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When you call the function, omit the brackets (because you are passing the
whole array). If you specified brackets, you would be passing one value from
the array:

uf_convertarray (a)

Fixed-size array as an argument For comparison, suppose the
uf_convertarray function accepts a fixed-size array of integers of 10
elements instead. If the argument’s name is intarray, then for Name enter
intarray[10] and for Type enter integer.

The declaration of the variable to be passed looks like this:
integer a[l0]
You call the function the same way, without brackets:

uf_convertarray (a)

If the array dimensions don’t match
If the dimensions of the array variable passed do not match the dimensions
declared for the array argument, then array-to-array assignment rules apply.

FOR INFO  For more information, see "Declaring arrays" on page 51.

Using return values of functions and events

Functions
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All built-in PowerScript functions return a value. You can use the return value
or ignore it.

To use the return value, assign it to a variable of the appropriate data type or
call the function wherever you can use a value of that data type.

Exceptions
If you post a function, you cannot use its return value.

User-defined functions and external functions may or may not return a
value.

Examples The built-in Asc function takes a string as an argument and
returns the ASCII value of the string’s first character:

string S1 = "Carton"
int Test
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Events

Test=32+Asc (S1) // Test now contains the value
// 99 (the ASCII value of "C"
// is 67).

The SelectRow function expects a row number as the first argument. The return
value of the GetRow function supplies the row number:

dw_1.SelectRow(dw_1.GetRow(), TRUE)
To ignore a return value, call the function as a single statement:
Beep (4) // This returns a value, but it is

// rarely needed.

Most system events return a value. The return value is a long—numeric codes
have specific meanings for each event. You specify the event’s return code
with a RETURN statement in the event script.

When the event is triggered by user actions or system messages, the value is
returned to the system, not to a script you write.

When you trigger a system or user-defined event, the return value is returned
to your script and you can use the value as appropriate. If you post an event,
you cannot use its return value.

Using cascaded calling and return values

General information

Dot notation allows you to chain together several object function or event calls.
The return value of the function or event becomes the object for the following
call.

This syntax shows the relationship between the return values of three cascaded
function calls:

funcireturnsobject( ).func2returnsobject( ).func3returnsanything( )

Disadvantage of cascaded calls

When you call several functions in a cascade, you can’t check their return
values and make sure they succeeded. If you want to check return values
(and checking is always a good idea), you should call each function
separately and assign their return values to variables. Then you can use the
verified variables in dot notation before the final function name.
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Dynamic calls

Posted functions and
events

System events
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If you use the DYNAMIC keyword in a chain of cascaded calls, it carries over
to all function calls that follow.

In this example, both funcl and func2 are called dynamically:

objectl.DYNAMIC funcl () .func2 ()

The compiler reports an error if you use DYNAMIC more than once in a
cascaded call. This example would cause an error:

objectl.DYNAMIC funcl () .DYNAMIC func2() // error

Posted functions and events do not return a value to the calling scripts.
Therefore, you can only use POST for the last function or event in a cascaded
call. Calls before the last must return a valid object that can be used by the
following call.

System events can only be last in a cascaded list of calls, because their return
value is a long (or they have no return value). They don’t return an object that
could be used by the next call.

An event you have defined can have a return value whose data type is an object.
You can include such events in a cascaded call.



Chapter 6 Calling Functions and Events

Syntax for calling functions and events

Description This syntax is used to call functions and events. Depending on the keywords
used, this syntax can be used to call system, global, object, user-defined, and
external functions as well as system and user-defined events.

Syntax { objectname.} { type } { calltype } { when} name ( { argumentlist} )

Argument

Description

objectname
(optional)

The name of the object where the function or event is
defined followed by a period or the descendant of that
object/the name of the ancestor class followed by two
colons

If a function name is not qualified, PowerBuilder uses
the rules for finding functions and executes the first
matching function it finds

For system or global functions, omit objectname

FOR INFO  For the rules PowerBuilder uses to find
unqualified function names, see "Finding and executing
functions and events" on page 100

type
(optional)

A keyword specifying whether you are calling a function
or event. Values are:

¢ FUNCTION (Default)
¢ EVENT

calltype
(optional)

A keyword specifying when PowerBuilder looks for the
function or event. Values are:

¢ STATIC (Default)
¢ DYNAMIC

FOR INFO  For more information about static versus
dynamic calls, see "Static versus dynamic calls" on page
103

For more information on dynamic calls, see "Dynamic
calls" on page 105
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Argument Description
when A keyword specifying whether the function or event
(optional) should execute immediately or after the current script is

finished. Values are:
¢ TRIGGER — (Default) Execute it immediately

¢ POST — Put it in the object’s queue and execute it in
its turn, after other pending messages have been
handled

FOR INFO  For more about triggering and posting, see
"Triggering versus posting functions and events" on page

102
name The name of the function or event you want to call
argumentlist The values you want to pass to name. Each value in the
(optional) list must have a data type that corresponds to the
declared data type in the function or event definition or
declaration

Calling arguments The type, calltype, and when keywords can be in any
order after objectname.

Not all options in the syntax apply to all types. For example, there’s no point
in calling a system PowerScript object function dynamically. It always exists,
and the dynamic call incurs extra overhead. However, if you had a user-defined
function of the same name that applied to a different object, you might call that
function dynamically.

User-defined global functions and system functions can be triggered or posted
but they cannot be called dynamically.

Finding functions If a global function does not exist with the given name,
PowerBuilder will look for an object function that matches the name and
argument list before it looks for a PowerBuilder system function.

Calling functions and events in the ancestor If you want to circumvent
the usual search order and force PowerBuilder to find a function or event in
an ancestor object, bypassing it in the descendant, you can use the ancestor
operator (::).

FOR INFO  For more information about the scope operator for ancestors, see
"Calling functions and events in an object’s ancestor" on page 121.

Cascaded calls Calls can be cascaded using dot notation. Each function or
event call must return an object type that is the appropriate object for the
following call.
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Examples

FOR INFO For more information about cascaded calls, see "Using cascaded
calling and return values" on page 115.

Using return values If the function has a return value, you can call the
function on the right side of an assignment statement, as an argument for
another function, or as an operand in an expression.

External functions Before you can call an external function, you must
declare it. For information about declaring external functions, see
"Declaring external functions" on page 61.

Case insensitivity
Function and event names are not case sensitive. For example, the
following three statements are equivalent:

Clipboard("PowerBuilder")
clipboard("PowerBuilder")
CLIPBOARD ("PowerBuilder")

The PowerBuilder documentation shows built-in functions with uppercase
letters for the first character of each word in the function name, such as
MessageBox.

Example 1 The following statements show various function calls using the
most simple construction of the function call syntax.

This statement calls the system function Asc:
charnum = Asc("x")

This statement calls the DataWindow function in a script that belongs to the
DataWindow:

Update( )

This statement calls the global user-defined function gf_setup_appl:
gf_setup_appl (24, "Windowl")

This statement calls the system function PrintRect:
PrintRect (job, 250, 250, 7500, 1000, 50)

Example 2 The following statements show calls to global and system
functions.

This statement posts the global user-defined function gf _setup_appl. The
function is executed when the calling script finishes:

POST gf_setup_appl (24, "Windowl")
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This statement posts the system function PrintRect. It is executed when the
calling script finishes. The print job specified in job must still be open:

POST PrintRect (job, 250, 250, 7500, 1000, 50)

Example 3 In a script for a control, these statements call a user-defined
function defined in the parent window. The statements are equivalent,
because FUNCTION, STATIC, and TRIGGER are the defaults:

Parent .FUNCTION STATIC TRIGGER wf_process( )
Parent .wf_process( )

Example 4 This statement in a DataWindow control’s Clicked script calls
the DoubleClicked event for the same control. The arguments the system
passed to Clicked are passed on to DoubleClicked. When triggered by the
system, PowerBuilder passes DoubleClicked those same arguments:

This.EVENT DoubleClicked(xpos, ypos, row, dwo)
This statement posts the same event:
This.EVENT POST DoubleClicked (xpos, ypos, row, dwo)

Example 5 The variable iw_a is an instance variable of an ancestor
window type w_ancestorsheet:

w_ancestorsheet iw_a

A menu has a script that calls the wf_export function, but that function is not
defined in the ancestor. The DYNAMIC keyword is required so that the script
compiles:

iw_a.DYNAMIC wf_export( )

At execution time, the window that is opened is a descendant with a definition
of wf_export. That window is assigned to the variable iw_a and the call to
wf_export succeeds.



Chapter 6 Calling Functions and Events

Calling functions and events in an object’s ancestor

Description

Syntax

Usage

When an object is instantiated with a descendant object, even if its class is the
ancestor and that descendant has a function or event script that overrides the
ancestor’s, the descendant’s version is the one that is executed. If you
specifically want to execute the ancestor’s version of a function or event, you
can use the :: operator to call the ancestor’s version explicitly.

{ objectname. } ancestorclass ::{ type } { when} name ( { argumentlist} )

Argument Description

objectname The name of the object whose ancestor contains the
(optional) function you want want to execute

ancestorclass The name of the ancestor class whose function or event

you want to execute. The pronoun Super provides the
appropriate reference when ancestorobject is the
immediate ancestor of the current object

type A keyword specifying whether you are calling a function
(optional) or event. Values are:

¢ (Default) FUNCTION

¢ EVENT
when A keyword specifying whether the function or event
(optional) should execute immediately or after the current script is

finished. Values are:
¢ TRIGGER — (Default) Execute it immediately

¢ POST — Put it in the object’s queue and execute it in
its turn, after other pending messages have been

handled
name The name of the object function or event you want to call
argumentlist The values you want to pass to name. Each value in the
(optional) list must have a data type that corresponds to the

declared data type in the function definition

The AncestorReturnValue variable When you extend an event script in a
descendent object, the compiler automatically generates a local variable
called AncestorReturnValue that you can use if you need to know the return
value of the ancestor event script. The variable is also generated if you
override the ancestor script and use the CALL syntax to call the ancestor
event script.
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The data type of the AncestorReturnValue variable is always the same as the
data type defined for the return value of the event. The arguments passed to the
call come from the arguments that are passed to the event in the descendent
object.

Extending event scripts The AncestorReturnValue variable is always
available in extended event scripts. When you extend an event script, the
Script painter generates the following syntax and inserts it at the beginning
of the event script:

CALL SUPER::event_name
You only see the statement if you export the syntax of the object.

The following example illustrates the code you can put in an extended event
script:

If AncestorReturnValue = 1 THEN
// execute some code

ELSE

// execute some other code

END IF

Overriding event scripts The AncestorReturnValue variable is only
available when you override an event script after you call the ancestor event
using the CALL syntax:

CALL SUPER::event_name
or
CALL ancestor_name::event_name

The compiler cannot differentiate between the keyword SUPER and the name
of the ancestor. The keyword is replaced with the name of the ancestor before
the script is compiled.

The AncestorReturnValue variable is only declared and a value assigned when
you use the CALL event syntax. It is not declared if you use the new event
syntax:

ancestor_name::EVENT event_name( )

You can use the same code in a script that overrides its ancestor event script,
but you must insert a CALL statement before you use the
AncestorReturnValue variable.

// execute code that does some preliminary processing
CALL SUPER::uo_myevent
IF AncestorReturnvValue = 1 THEN
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Examples

FOR INFO  For information about CALL, see CALL on page 131.

Example 1 Suppose a window w_ancestor has an event ue_process. A
descendent window has a script for the same event.

This statement in a script in the descendant searches the event chain and calls
all appropriate events. If the descendant extends the ancestor script, it calls a
script for each ancestor in turn followed by the descendent script. If the
descendant overrides the ancestor, it calls the descendent script only:

EVENT ue_process|( )

This statement calls the ancestor event only (this script works if the calling
script belongs to another object or the descendent window):

w_ancestor::EVENT ue_process( )

Example 2 You can use the pronoun Super to refer to the ancestor. This
statement in a descendent window script or in a script for a control on that
window calls the Clicked script in the immediate ancestor of that window.

Super: :EVENT Clicked(0, x, vy)

Example 3 These statements call a function wf_myfunc in the ancestor
window (presumably, the descendant also has a function called wf_myfunc):

Super: :wf_myfunc( )
Super: :POST wf_myfunc( )

Example 4 Suppose an ancestor window specifies a return code in the
CloseQuery event to control whether the window will be closed. If the
descendent object also has a script for the event, the ancestor’s return code
does not get returned to the system. To get the return code, override the
ancestor event and include this code in the descendant to trigger it:

result = Super::EVENT CloseQuery( )
RETURN result
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Assigns values to variables or object properties or object references to object
variables.

variablename = expression

Argument Description

variablename The name of the variable or object property to which you
want to assign a value. Variablename can include dot
notation to qualify the variable with one or more object
names

expression An expression whose data type is compatible with
variablename

Use assignment statements to assign values to variables. To assign a value to a
variable anywhere in a script, use the equal sign (=). For example:

Stringl = "Part is out of stock"
TaxRate .05

Il

No multiple assignments Since the equal sign is also a logical operator, you
cannot assign more than one variable in a single statement. For example, the
following statement does not assign the value O to A and B:

A=B=0 // This will not assign 0 to A and B.

This statement first evaluates B=0 to TRUE or FALSE and then tries to assign
this boolean value to A. When A is not a boolean variable, this line produces
an error when compiled.

Assigning array values You can assign multiple array values with one
statement, such as:

int Arr[]
Arr = {1, 2, 3, 4}

You can also copy array contents. For example:
Arrl = Arr2
copies the contents of Arr2 into array Arrl.

Operator shortcuts These PowerScript shortcuts for assigning values to
variables have slight performance advantages over their equivalents:
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Examples

Assignment Example Equivalent to
++ i++ i=i+1

- i-- i=i-1

+= i+=3 i=i+3

= i-=3 i=i-3

H= i*=3 i=i*3

/= i/=3 i=i/3

A= ~ ir=3 i=ir3

Unless you have prohibited the use of dashes in variable names, you must leave
a space before -- and -= (otherwise, PowerScript reads the minus sign as part
of a variable name).

FOR INFO  For more information, see "Identifier names" on page 6.

Example 1 These statements each assign a value to the variable 1d_date:

date 1d_date

1d_date = Today( )

1d_date = 1996-01-01

1d_date = Date("January 1, 1996")

Example 2 This statement assigns the parent of the current control to a
window variable:

window 1lw_current_window
lw_current_window = Parent

Example 3 This statement makes a CheckBox invisible:
cbk_on.Visible = FALSE

Example 4 This statement is not an assignment—it tests the value of the
string in the SingleLineEdit sle_emp:

IF sle_emp.Text = "N" THEN Open(win_1)

Example 5 These statements concatenate two strings and assigns the value
to the string Textl:

string Textl
Textl = sle_emp.Text+".DAT"

Operator shortcuts These assignments use operator shortcuts:
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i ++ // 1 is now 5.

i -- // 1 is 4 again.
i += 10 // 1 is now 14.
i /=2 // 1 is now 7.

These shortcuts can be used only in pure assignment statements. They cannot
be used with other operators in a statement. For example, the following is
invalid:

int i, 3J
i =12
J o= 1 ++ // INVALID

The following is valid, because ++ is used by itself in the assignment:
int i, 3
i =12
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CALL

Description

Syntax

Usage

Examples

Calls an ancestor script from a script for a descendent object. You can call
scripts for events in an ancestor of the user object, menu, or window. You can
also call scripts for events for controls in an ancestor of the user object or
window.

When you use the CALL statement to call an ancestor event script, the
AncestorReturnValue variable is generated. For more information on the
AncestorReturnValue variable, see "About events" on page 196.

CALL ancestorobject {" controlname}::event { ( argumentlist ) }

Parameter Description

ancestorobject An ancestor of the descendent object

controlname The name of a control in an ancestor window or

(optional) custom user object

event An event in the ancestor object

argumentlist The values you want to pass to event

(optional) If you do not specify arguments and the event has
arguments defined for it, NULL values of the
appropriate data type will be passed instead

New syntax New syntax for calling functions and events allows you to
trigger or post an event or function in an ancestor and then pass arguments.
But the new syntax does not allow you to call a script for a control in the
ancestor.

FOR INFO  For more information about the new syntax, see "Calling
functions and events in an object’s ancestor" on page 121.

Super In some circumstances, you can use the pronoun Super when
ancestorobject is the descendant object’s immediate ancestor.

FORINFO  See the discussion of "Super" on page 17.
Example 1 This statement calls a script for an event in an ancestor window:
CALL w_emp: :0pen

Example 2 This statement calls a script for an event in a control in an
ancestor window:

CALL w_emp cb_close::Clicked
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Description

Syntax

Usage
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A control structure that directs program execution based on the value of a test
expression (usually a variable).

CHOOQOSE CASE testexpression

CASE expressionlist
statementblock

{ CASE expressionlist
statementblock

.C.A;SE expressionlist

statementblock }
CASE ELSE
statementblock }
END CHOOSE
Parameter Description
testexpression The expression on which you want to base the
execution of the script
expressionlist One of the following expressions:
¢ A single value
4 A list of values separated by commas (such as 2, 4,
6, 8)
¢ A TO clause (such as 1 TO 30)
¢ IS followed by a relational operator and
comparison value (such as IS>5)
¢ Any combination of the above with an implied OR
between expressions (suchas 1, 3,5,7,9,27 TO
33, IS >42)
statementblock The block of statements you want PowerBuilder to
execute if the test expression matches the value in
expressionlist

At least one CASE clause is required. You must end a CHOOSE CASE control
structure with END CHOOSE.

If testexpression at the beginning of the CHOOSE CASE statement matches a
value in expressionlist for a CASE clause, the statements immediately
following the CASE clause are executed. Control then passes to the first
statement after the END CHOOSE clause.

If multiple CASE expressions exist, then testexpression is compared to each
expressionlist until a match is found or the CASE ELSE or END CHOOSE is
encountered.
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If there is a CASE ELSE clause and the test value does not match any of the
expressions, statementblock in the CASE ELSE clause is executed. If no
CASE ELSE clause exists and a match is not found, the first statement after the
END CHOOSE clause is executed.

Examples Example 1 These statements provide different processing based on the
value of the variable Weight:

CHOOSE CASE Weight
CASE IS<16
Postage=Weight*0.30
Method="USPS"
CASE 16 to 48
Postage=4.50
Method="UPS"
CASE ELSE
Postage=25.00
Method="FedEx"
END CHOOSE

Example 2 These statements convert the text in a SingleLineEdit control to
areal value and provide different processing based on its value:

CHOOSE CASE Real(sle_real.Text)
CASE is < 10.99999

sle_message.Text = "Real Case < 10.99999r"
CASE 11.00 to 48.99999

sle_message.Text = "Real Case 11 to 48.9999
CASE is > 48.9999

sle_message.Text = "Real Case > 48.9999"
CASE ELSE

sle_message.Text = "Cannot evaluate!™"

END CHOOSE
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Syntax
Usage
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In a DO...LOOP or a FOR...NEXT control structure, skips statements in the
loop. CONTINUE takes no parameters.

CONTINUE

When PowerBuilder encounters a CONTINUE statement in a DO...LOOP or
FOR...NEXT block, control passes to the next LOOP or NEXT statement. The
statements between the CONTINUE statement and the loop’s end statement
are skipped in the current iteration of the loop. In a nested loop, a CONTINUE
statement bypasses statements in the current loop structure.

FOR INFO For information on how to break out of the loop, see EXIT on
page 143.

Example 1 These statements display a message box twice: when B equals
2 and when B equals 3. As soon as B is greater than 3, the statement
following CONTINUE is skipped during each iteration of the loop:

integer A=1, B=1
DO WHILE A < 100

A = A+l

B = B+1

IF B > 3 THEN CONTINUE

MessageBox ("Hi", "B is " + String(B) )
LOOP

Example 2 These statements stop incrementing B as soon as Count is
greater than 15:

integer A=0, B=0, Count
FOR Count = 1 to 100

A=A+1
IF Count > 15 THEN CONTINUE
B=B+1

NEXT

// Upon completion, a=100 and b=15.
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CREATE

Description

Syntax

Usage

Creates an object instance for a specified object type. After a CREATE
statement, properties of the created object instance can be referenced using dot
notation.

The CREATE statement returns an object instance which can be stored in a
variable of the same type.

Syntax 1 specifies the object type at compilation. Syntax 2 allows the
application to choose the object type dynamically.

Syntax 1 (specifies the object type at compilation):

objectvariable = CREATE objecttype

Parameter Description

objectvariable A global, instance, or local variable whose data
type is objecttype

objecttype The object data type

Syntax 2 (allows the application to choose the object type dynamically):
objectvariable = CREATE USING objecttypestring

Parameter Description

objectvariable A global, instance, or local variable whose data
type is the same class as the object being created
or an ancestor of that class

objecttypestring A string whose value is the name of the class data
type to be created

Use CREATE as the first reference to any Class user object. This includes
standard Class user objects such as mailSession or Transaction.

The system provides one instance of several standard Class user objects:
Message, Error, Transaction, DynamicDescriptionArea, and
DynamicStagingArea. You only need to use CREATE if you declare additional
instances of these objects.

If you need a menu that is not part of an open window definition, use CREATE
to create an instance of the menu. (See the function PopMenu on page 1035.)

To create an instance of a visual user object or window, use the appropriate
Open function (instead of CREATE).
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You do not need to use CREATE to allocate memory for:

¢ A standard data type, such as integer or string

¢ Any structure, such as the Environment object

¢ Any object whose Autolnstantiate setting is TRUE

¢ Any object that has been instantiated via a function, such as Open

Specifying the object type dynamically CREATE USING allows your
application to choose the object type dynamically. It is usually used to
instantiate an ancestor variable with an instance of one of its descendants. The
particular descendant is chosen at execution time.

For example, if uo_a has two descendants: uo_a_descl and uo_a_desc2, then
the application can select the object to be created based on current conditions:

uo_a uo_a_var
string ls_objectname

IF ... THEN

ls_objectname = "uo_a_descl"
ELSE

ls_objectname = "uo_a_desc2"
END IF

uo_a_var = CREATE USING ls_objectname

Destroying objects you create When you are finished with an object you
created, you can call DESTROY to release its memory.However, you should
only call DESTROY if you are sure that the object is not referenced by any
other object. PowerBuilder’s garbage collection mechanism maintains a count
of references to each object and destroys unreferenced objects automatically.

FOR INFO For more information about garbage collection, see Application
Techniques.

Example 1 These statements create a new transaction object and stores the
object in the variable DBTrans:

transaction DBTrans
DBTrans = CREATE transaction
DBTrans.DBMS = 'ODBC'

Example 2 These statements create a user object when the application has
need of the services it provides. Because the user object may or may not
exist, the code that accesses it checks whether it exists before calling its
functions.
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The object that creates the service object declares invo_service as an instance
variable:

n_service invo_service

The Open event for the object creates the service object:

//0Open event of some object
IF (some condition) THEN
invo_service = CREATE n_service

When another script wants to call a function that belongs to the n_service class,
it checks that invo_service is instantiated:

IF IsValid(invo_service) THEN
invo_service.of_perform_some_work ( )
END IF

If the service object was created, then it also needs to be destroyed:
IF isvalid(invo_service) THEN DESTROY invo_service

Example 3 When you create a DataStore object, you also have to give it a
DataObject and call SetTransObject before you can use it:

1l_ds_delete = CREATE u_ds
1_ds_delete.DataObject = 'd_user_delete'
1_ds_delete.SetTransObject (SQLCA)

li_cnt = 1_ds_delete.Retrieve(lstr_data.name)

Example 4 In this example, n_file_service_class is an ancestor object and
n_file_service_class_winl6 and n_file_service_class_win32 are its
descendants. They hold functions and variables that provide services for the
application. The code chooses which object to create based on whether the
user is running Windows 3.1:

n_file_service_class 1nv_fileservice
string ls_objectname
environment luo_env

GetEnvironment ( luo_env )
IF luo_env.Win31 = TRUE THEN
ls_objectname = "n_file_service_class_winl6"
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ELSE
1s_objectname = "n_file service_class_win32"
END IF

inv_fileservice = CREATE USING ls_objectname
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DESTROY

Description

Syntax

Usage

Examples

Eliminates an object instance that was created with the CREATE statement.
After a DESTROY statement, properties of the deleted object instance can no
longer be referenced.

DESTROY objectvariable
Parameter | Description

objectvariable [ A variable whose data type is a PowerBuilder object

When you are finished with an object that you created, you can call DESTROY
to release its memory. However, you should only call DESTROY if you are
sure that the object is not referenced by any other object. PowerBuilder’s
garbage collection mechanism maintains a count of references to each object
and destroys unreferenced objects automatically.

FOR INFO  For more information about garbage collection, see Application
Techniques.

All objects are destroyed automatically when your application terminates.

Example 1 The following statement destroys the transaction object
DBTrans that was created with a CREATE statement:

DESTROY DBTrans

Example 2 This example creates an OLEStorage variable istg_prod_pic in
a window’s Open event. When the window is closed, the Close event script
destroys the object.The variable’s declaration is:

OLEStorage istg_prod_pic

The window’s Open event creates an object instance and opens an OLE storage
file:

integer 1li_result
istg_prod_pic = CREATE OLEStorage
li_result = stg_prod_pic.Open ("PICTURES.OLE")

The window’s Close event destroys istg_prod_pic:

integer 1li_result
li_result = istg_prod_pic.Save( )
IF 1li_result = 0 THEN
DESTROY istg_prod_pic
END IF
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DO...LOOP

Description

Syntax
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A control structure that is a general-purpose iteration statement used to execute
a block of statements while or until a condition is true.

DO... LOOP has four formats:

.

DO UNTIL Executes a block of statements until the specified condition
is TRUE. If the condition is TRUE on the first evaluation, the
statement block does not execute.

DO WHILE Executes a block of statements while the specified
condition is TRUE. The loop ends when the condition becomes
FALSE. If the condition is FALSE on the first evaluation, the statement
block does not execute.

LOOP UNTIL Executes a block of statements at least once and
continues until the specified condition is TRUE.

LOOP WHILE Executes a block of statements at least once and
continues while the specified condition is TRUE. The loop ends when
the condition becomes FALSE.

In all four formats of the DO...LOOP control structure, DO marks the
beginning of the statement block that you want to repeat. The LOOP statement
marks the end.

You can nest DO...LOOP control structures.

DO UNTIL condition

statementblock

LOOP
Parameter Description
condition The condition you are testing
statementblock The block of statements you want to repeat

DO WHILE condition

statementblock

LOOP
Parameter | Description
condition The condition you are testing
statementblock The block of statements you want to repeat
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Usage

Examples

DO

statementblock

LOOP UNTIL condition
Parameter Description
statementblock The block of statements you want to repeat
condition The condition you are testing

DO

statementblock

LOOP WHILE condition
Parameter Description
statementblock The block of statements you want to repeat
condition The condition you are testing

Use DO WHILE or DO UNTIL when you want to execute a block of
statements only if a condition is TRUE (for WHILE) or FALSE (for UNTIL).
DO WHILE and DO UNTIL test the condition before executing the block of
statements.

Use LOOP WHILE or LOOP UNTIL when you want to execute a block of
statements at least once. LOOP WHILE and LOOP UNTIL test the condition
after the block of statements has been executed.

DO UNTIL The following DO UNTIL repeatedly executes the Beep
function until A is greater than 15:

integer A = 1, B =1

DO UNTIL A > 15

Beep (A)
A= (A+ 1) *B
LOOP

DO WHILE The following DO WHILE repeatedly executes the Beep
function only while A is less than or equal to 15:

integer A = 1, B = 1

DO WHILE A <= 15

Beep (A)
A= (A + 1) *B
LOOP

LOOP UNTIL The following LOOP UNTIL executes the Beep function and
then continues to execute the function until A is greater than 1:
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integer A = 1, B =1

DO

Beep (A)

A= (A+ 1) *B
LOOP UNTIL A > 15

LOOP WHILE The following LOOP WHILE repeatedly executes the Beep
function while A is less than or equal to 15:

integer A = 1, B =1

DO

Beep (A)

A= (A+ 1) *B
LOOP WHILE A <= 15
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EXIT

Description

Syntax

Usage

Examples

In a DO...LOOP or a FOR..NEXT control structure, passes control out of the
current loop. EXIT takes no parameters.

EXIT

An EXIT statement in a DO...LOOP or FOR...NEXT control structure causes
control to pass to the statement following the LOOP or NEXT statement. In a
nested loop, an EXIT statement passes control out of the current loop structure.

FOR INFO  For information on how to jump to the end of the loop and
continue looping, see CONTINUE on page 134.

Example 1 This EXIT statement causes the loop to terminate if an element
in the Nbr array equals O:

int Nbr([10]
int Count = 1
// Assume values get assigned to Nbr array...

DO WHILE Count < 11

IF Nbr{Count] = 0 THEN EXIT
Count = Count + 1
LOOP
MessageBox ("Hi", "Count is now " + String(Count) )

Example 2 This EXIT statement causes the loop to terminate if an element
in the Nbr array equals 0:

int Nbr[10]
int Count
// Assume values get assigned to Nbr array...

FOR Count = 1 to 10
IF Nbr[Count] = 0 THEN EXIT

NEXT

MessageBox ("Hi", "Count is now " + String(Count) )
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FOR...NEXT

Description A control structure that is a numerical iteration, used to execute one or more
statements a specified number of times.

Syntax FOR varname = start TO end {STEP increment}
statementblock
NEXT
Parameter Description
varname The name of the iteration counter variable. It can be
any numerical type (integer, double, real, long, or
decimal), but integers provide the fastest performance
start Starting value of varname
end Ending value of varname
increment The increment value. /ncrement must be a constant
(optional) and the same data type as varname. If you enter an
increment, STEP is required. +1 is the default
increment
statementblock The block of statements you want to repeat
Usage Using the start and end parameters For a positive increment, end must be

greater than start. For a negative increment, end must be less than start.

When increment is positive and start is greater than end, statementblock does
not execute. When increment is negative and start is less than end,
statementblock does not execute.

When start and end are expressions, they are reevaluated on each pass through
the loop. So if the expression’s value changes, it will affect the number of
loops. Consider this example—the body of the loop changes the number of
rows, which changes the result of the RowCount function:

FOR n = 1 TO dw_1.RowCount ( )
dw_1.DeleteRow (1)
NEXT

A variable as the step increment

If you need to use a variable for the step increment, you can use one of the
DO...LOOP constructions and increment the counter yourself within the
loop.
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Examples

Nesting You can nest FOR...NEXT statements. You must have a NEXT for
each FOR.

You can end the FOR loop with the keywords END FOR instead of NEXT.

Avoid overflow

If start or end is too large for the data type of varname, varname will
overflow, which could create an infinite loop. Consider this statement for
the integer li_int.

FOR 1li_int = 1 TO 50000

The end value 50000 is too large for an integer. When li_int is incremented,
it overflows to a negative value before reaching 50000, creating an infinite
loop.

Example 1 These statements add 10 to A as long as n is >=5 and <=25:

FOR n = 5 to 25
A = A+10
NEXT

Example 2 These statements add 10 to A and increment n by 5 as long as n
is >= 5 and <=25:

FOR N = 5 TO 25 STEP 5
A = A+10
NEXT

Example 3 These statements contain two lines that will never execute
because increment is negative and start is less than end:

FOR Count = 1 TO 100 STEP -1
IF Count < 1 THEN EXIT // These 2 lines
Box[Count] = 10 // will never execute.
NEXT

Example 4 These are nested FOR...NEXT statements:

Int Matrix[100,50,200]
FOR i = 1 to 100
FOR j = 1 to 50
FOR k = 1 to 200
Matrix[i,j,k]l=1
NEXT
NEXT
NEXT
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Syntax

Examples
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Transfers control from one statement in a script to another statement that is
labeled.

GOTO label
Parameter | Description
label The label associated with the statement to which you

want to transfer control. A label is an identifier
followed by a colon (such as OK:). Do not use the
colon with a label in the GOTO statement

Example 1 This GOTO statement skips over the Taxable=FALSE line:

Goto NextStep

Taxable=FALSE //This statement will never
//execute.

NextStep:

Rate=Count/Count4

Example 2 This GOTO statement transfers control to the statement
associated with the label OK:

GOTO OK

OK:
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HALT

Description

Syntax

Usage

Examples

Terminates an application.
HALT {CLOSE}

When PowerBuilder encounters Halt without the keyword CLOSE, it
immediately terminates the application.

When PowerBuilder encounters Halt with the keyword CLOSE, it immediately
executes the script for the Close event for the application and then terminates
the application. If there is no script for the Close event at the application level,
PowerBuilder immediately terminates the application.

Platform information
On Windows 3.1, you should post the HALT CLOSE statement if it is
being called from within the DBError event.

Example 1 This statement stops the application if the user enters a
password in the SingleLineEdit named sle_password that does not match
the value stored in a string named CorrectPassword:

IF sle_password.Text <> CorrectPassword THEN HALT

Example 2 This statement executes the script for the Close event for the
application before it terminates the application if the user enters a password
in sle_password that does not match the value stored in the string
CorrectPassword:

IF sle_password.Text <> CorrectPassword &
THEN HALT CLOSE
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IF...THEN

Description A control structure used to cause a script to perform a specified action if a
stated condition is true. Syntax 1 uses a single-line format and Syntax 2 uses a
multiline format.

Syntax Syntax 1 (the single-line format):
IF condition THEN action1 {ELSE action2}

Parameter Description
condition The condition you want to test
actionl The action you want performed if the condition is

TRUE. The action must be a single statement on
the same line as the rest of the IF statement

action2 The action you want performed if the condition is
(optional) FALSE. The action must be a single statement on
the same line as the rest of the IF statement

Syntax 2 (the multiline format):
IF condition1 THEN

actiont
{ ELSEIF condition2 THEN
action2
Sy
{ ELSE
action3}
END IF
Parameter Description
conditionl The first condition you want to test
actionl The action you want performed if conditionl is
TRUE. The action can be a statement or multiple
statements that are separated by semicolons or
placed on separate lines. At least one action is
required
condition2 The condition you want to test if conditionl is
(optional) FALSE. You can have multiple ELSEIF... THEN
statements in an IF...THEN control structure
action2 The action you want performed if condition2 is
TRUE. The action can be a statement or multiple
statements that are separated by semicolons or
placed on separate lines
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Usage

Examples

Parameter | Description
action3 The action you want performed if none of the
(optional) preceding conditions is true. The action can be a

statement or multiple statements that are
separated by semicolons or placed on separate
lines

You can use continuation characters to place the single-line format on more
than one physical line in the script.

You must end a multiline IF... THEN control structure with END IF (which is
two words).

Example 1 This single-line IF... THEN statement opens window w_first if
Num = 1; otherwise, w_rest is opened:

IF Num = 1 THEN Open(w_first) ELSE Open(w_rest)

Example 2 This single-line IF... THEN statement displays a message if the
value in the SingleLineEdit sle_State is TX. It uses the continuation
character to continue the single-line statement across two physical lines in
the script:

IF sle_State.text="TX" THEN &
MessageBox ("Hello", "Tex")

Example 3 This multiline IF... THEN compares the horizontal positions of
windows w_first and w_second. If w_first is to the right of w_second,
w_first is moved to the left side of the screen:

IF w_first.X > w_second.X THEN
w_first.X = 0
END IF

Example 4 This multiline IF...THEN causes the application to:
¢ Beep twice if X equals Y

¢ Display the Parts listbox and highlight item 5 if X equals Z
¢ Display the Choose listbox if X is blank
¢

Hide the Empty button and display the Full button if none of the above
conditions is TRUE

IF X=Y THEN

Beep (2)
ELSEIF X=Z THEN

Show (lb_parts); lb_parts.SetState (5, TRUE)
ELSEIF X=" " THEN
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Show (1lb_choose)
ELSE

Hide (cb_empty)

Show (cb_full)
END IF
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RETURN

Description

Syntax

Usage

Examples

Stops the execution of a script or function immediately.

RETURN { expression }

Parameter | Description

expression In a function, any value (or expression) you want the
function to return. The return value must be the data
type specified as the return type in the function

|
When a user’s action triggers an event and PowerBuilder encounters RETURN
in the event script, it terminates execution of that script immediately and waits
for the next user action.

When a script calls a function or event and PowerBuilder encounters RETURN
in the code, RETURN transfers (returns) control to the point at which the
function or event was called.

Example 1 This script causes the system to beep once; the second beep
statement will not execute:

Beep (1)
RETURN
Beep (1) // This statement will not execute.

Example 2 These statements in a user-defined function return the result of
dividing Argl by Arg2 if Arg2 is not equal to zero; they return -1 if Arg2 is
equal to zero:

IF Arg2 <> 0 THEN
RETURN Argl/Arg2
ELSE
RETURN -1
END IF
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Using SQL in scripts

General information

Referencing
PowerScript
variables in scripts

Using indicator
variables

PowerScript supports standard embedded SQL statements and dynamic SQL
statements in scripts.

In general, PowerScript supports all DBMS-specific clauses and reserved
words that occur in the supported SQL statements. For example, PowerBuilder
supports DBMS-specific built-in functions within a SELECT command.

FOR INFO  For information about embedded SQL, see online Help.

Wherever constants can be referenced in SQL statements, PowerScript
variables preceded by a colon (:) can be substituted. Any valid PowerScript
variable can be used.

This INSERT statement uses a constant value:

INSERT INTO EMPLOYEE ( SALARY )
VALUES ( 18900 ) ;

The same statement using a PowerScript variable to reference the constant
might look like this:
int Sal_var
Sal_var = 18900
INSERT INTO EMPLOYEE ( SALARY )
VALUES ( :8al_var ) ;

PowerBuilder supports indicator variables, which are used to identify NULL
values or conversion errors after a database retrieval. Indicator variables are
integers that are specified in the HostVariableList of a FETCH or SELECT
statement.

Each indicator variable is separated from the variable it is indicating by a space
(but no comma). For example, this statement is a HostVariableList without
indicator variables:

:Name, :Address, :City
The same HostVariableList with indicator variables might look like this:
:Name :IndVarl, :Address :IndVar2, :City :Indvar3

Indicator variables have one of these values:

Numerical value Meaning
0 Valid, non-NULL value
-1 NULL value
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Numerical value | Meaning

1
-2 { Conversion error

Error reporting
Not all DBMSs return a conversion error when the data type of a column
does not match the data type of the associated variable.

The following statement uses the indicator variable IndVar2 to see if Address
contains a NULL value:

if Indvar2 = -1 then...

You could also use the PowerScript IsNull function to accomplish the same
result without using indicator variables:

if IsNull( Address ) then
This statement uses the indicator variable IndVar3 to set City to NULL:
Indvar3 = -1

You could also use the PowerScript SetNull function to accomplish the same
result without using indicator variables:

SetNull( City )

FOR INFO For information about the SetNull function, see SetNull on page
1296.

The scripts shown in the SQL examples above do not include error handling,
but it is good practice to test the success and failure codes (the SQLCode
attribute) in the transaction object after every statement. The codes are:

Value Meaning

0 Success

100 Fetched row not found

-1 Error; the statement failed. Use SQLErrText or SQLDBCode to
obtain the detail.

About SQLErrText and SQLDBCode The string SQLErrText in the
transaction object contains the database vendor—supplied error message.
The long named SQLDBCode in the transaction object contains the
database vendor—supplied status code:

IF SQLCA.SQLCode = -1 THEN
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Painting standard
SQL

Supported SQL
statements

MessageBox ("SQL error", SQLCA.SQLErrText)
END TIF

You can paint the following SQL statements in scripts and functions:

¢ Declarations of SQL cursors and stored procedures

¢ Cursor FETCH, UPDATE, and DELETE statements

¢ Noncursor SELECT, INSERT, UPDATE, and DELETE statements

FOR INFO For more information about scope, see "Where to declare
variables" on page 36.

You can declare cursors and stored procedures at the scope of global, instance,
shared, or local variables. A global, instance, or shared cursor or procedure can
be declared in the Window, User Object, Menu, or PowerScript painter using
the Declare menu bar option. A local cursor or procedure can be declared in the
PowerScript painter or Function painter using the Paste SQL button in the
PainterBar.

You can paint standard embedded SQL statements in the PowerScript painter,
the Function painter, and the Database Administration painter using the Paste
SQL button in the PainterBar or the Edit Paste SQL option from the menu bar.

In general, all DBMS-specific features are supported in PowerScript as long as
they occur within a PowerScript-supported SQL statement. For example,
PowerScript supports DBMS-specific built-in functions within a SELECT
command.
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CLOSE Cursor

Description Closes the SQL cursor CursorName; ends processing of CursorName.
Syntax CLOSE CursorName ;

Parameter | Description

CursorName ‘ The cursor you want to close
Usage This statement must be preceded by an OPEN statement for the same cursor.

The USING TransactionObject clause is not allowed with CLOSE; the
transaction object was specified in the statement that declared the cursor.

CLOSE often appears in the script that is executed when the SQL code after a
fetch equals 100 (not found).

Error Handling
It is good practice to test the success/failure code after executing a CLOSE
Cursor statement.

Examples This statement closes the Emp_cursor cursor:

CLOSE Emp_cursor ;
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CLOSE Procedure

Description

Syntax

Usage

Examples

Closes the SQL procedure ProcedureName; ends processing of
ProcedureName.

DBMS-specific
Not all DBMSs support stored procedures.

CLOSE ProcedureName ;

Parameter | Description

1
ProcedureName { The stored procedure you want to close

This statement must be preceded by an EXECUTE statement for the same
procedure. The USING TransactionObject clause is not allowed with CLOSE;
the transaction object was specified in the statement that declared the
procedure.

You only need to use CLOSE to close procedures that return result sets.
PowerBuilder automatically closes procedures that don’t return result sets (and
sets the return code to 100).

CLOSE often appears in the script that is executed when the SQL code after a
fetch equals 100 (not found).

Error Handling
It is good practice to test the success/failure code after executing a CLOSE
Procedure statement.

This statement closes the stored procedure named Emp_proc:

CLOSE Emp_proc ;
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COMMIT

Description

Syntax

Usage

Examples
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Permanently updates all database operations since the previous COMMIT,
ROLLBACK, or CONNECT for the specified transaction object.

COMMIT {USING TransactionObject} ;

Parameter | Description

TransactionObject The name of the transaction object for which you want
to permanently update all database operations since
the previous COMMIT, ROLLBACK, or CONNECT.
This clause is required only for transaction objects
other than the default (SQLCA)

COMMIT does not cause a disconnect, but it does close all open cursors or
procedures. (But note that the DISCONNECT statement in PowerBuilder does
issue a COMMIT.)

Error handling
It is good practice to test the success/failure code after executing a
COMMIT statement.

Example 1 This statement commits all operations for the database
specified in the default transaction object:

COMMIT ;

Example 2 This statement commits all operations for the database
specified in the transaction object named Emp_tran:

COMMIT USING Emp_tran ;
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CONNECT

Description

Syntax

Usage

Examples

Connects to a specified database.

CONNECT {USING TransactionObject} ;

Parameter | Description

TransactionObject The name of the transaction object containing the
required connection information for the database to
| which you want to connect. This clause is required
| only for transaction objects other than the default
] (SQLCA)

This statement must be executed before any actions (such as INSERT,
UPDATE, or DELETE) can be processed using the default transaction object
or the specified transaction object.

Error handling

It is good practice to test the success/failure code after executing a
CONNECT statement.

Example 1 This statement connects to the database specified in the default
transaction object:

CONNECT ;

Example 2 This statement connects to the database specified in the
transaction object named Emp_tran:

CONNECT USING Emp_tran ;
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DECLARE Cursor

Description Declares a cursor for the specified transaction object.
Syntax DECLARE CursorName CURSOR FOR SelectStatement
{USING TransactionObject} ;
Parameter Description
CursorName Any valid PowerBuilder name
SelectStatement Any valid SELECT statement
TransactionObject The name of the transaction object for which you want
to declare the cursor. This clause is required only for
transaction objects other than the default (SQLCA)

Usage DECLARE Cursor is a nonexecutable command and is analogous to declaring
a variable.

To declare a global, shared, or instance cursor, select Declare>Global
Variables, Declare>Instance Variables, or Declare>Shared Variables in the
Window, User Object, Menu, or PowerScript painter. To declare a local cursor,
click the Paint SQL button in the PainterBar.

FOR INFO For information about global, instance, shared, and local scope,
see "Where to declare variables" on page 36.

Examples This statement declares the cursor called Emp_cur for the database specified in
the default transaction object. It also references the Sal_var variable, which
must be set to an appropriate value before you execute the OPEN Emp_cur
command:

DECLARE Emp_cur CURSOR FOR
SELECT employee.emp_number, employee.emp_name
FROM employee
WHERE employee.emp_salary > :Sal_var ;
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DECLARE Procedure

Description

Syntax

Usage

Declares a procedure for the specified transaction object.

BB—MS-speéific
Not all DBMSs support stored procedures.

DECLARE ProcedureName PROCEDURE FOR
StoredProcedureName
@ Param1=Value1, @ Param2=Value2,...
{USING TransactionObject} ;

Parameter Description

ProcedureName Any valid PowerBuilder name
StoredProcedureName Any stored procedure in the database
@Paramn=Valuen The name of a parameter (argument) defined in the

stored procedure and a valid PowerBuilder
expression; represents the number of the parameter
and value

TransactionObject The name of the transaction object for which you
want to declare the procedure. This clause is
required only for transaction objects other than the
default (SQLCA)

DECLARE Procedure is a nonexecutable command. It is analogous to
declaring a variable.

Using SQL Server
In SQL Server, you can use the optional reserved word OUT to indicate an
output parameter:

@Param=Value OUT

When using Sybase SQL Server stored procedures, observe Sybase naming
conventions for local variables. Make sure the local variable name has no
more than 13 characters, including the @ sign.

To declare a global, shared or instance procedure, select Declare>Global
Variables, Declare>Instance Variables, or Declare>Shared Variables in the
Window, User Object, Menu, or PowerScript painter. To declare a local
procedure, click the Paint SQL button in the PainterBar.
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Examples
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FOR INFO For information about global, instance, shared, and local scope,
see "Where to declare variables" on page 36.

Example 1 This statement declares the Sybase SQL Server procedure
Emp_proc for the database specified in the default transaction object. It
references the Emp_name_var and Emp_sal_var variables, which must be
set to appropriate values before you execute the EXECUTE Emp_proc
command:

DECLARE Emp_proc procedure for GetName
@emp_name = :Emp_name_var,
@emp_salary = :Emp_sal_var ;

Example 2 This statement declares the ORACLE procedure Emp_proc for
the database specified in the default transaction object. It references the
Emp_name_var and Emp_sal_var variables, which must be set to
appropriate values before you execute the EXECUTE Emp_proc command:

DECLARE Emp_proc procedure for GetName
(:Emp_name_var, :Emp_sal_var) ;
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DELETE

Description

Syntax

Usage

Examples

Deletes the rows in TableName specified by Criteria.

DELETE FROM TableName WHERE Ceriteria {USING TransactionObject} ;

Parameter Description

TableName The name of the table from which you want to
delete rows

Criteria Criteria that specify which rows to delete

TransactionObject The name of the transaction object that identifies
the database containing the table. This clause is
required only for transaction objects other than the
default (SQLCA)

Error handling
Itis good practice to test the success/failure code after executing a
DELETE statement.

Example 1 This statement deletes rows from the Employee table in the
database specified in the default transaction object where Emp_num is less
than 100:

DELETE FROM Employee WHERE Emp_num < 100 ;

Example 2 These statements delete rows from the Employee table in the
database named in the transaction object named Emp_tran where Emp_num
is equal to the value entered in the SingleLineEdit sle_number:

int Emp_num
Emp_num = Integer (sle_number.Text)
DELETE FROM Employee

WHERE Employee.Emp_num = :Emp_num ;

The integer Emp_num requires a colon in front of it to indicate it is a variable
when it is used in a WHERE clause.
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DELETE Where Current of Cursor

Description Deletes the row in which the cursor is positioned.

DBMS-specific

Not all DBMSs support DELETE Where Current of Cursor.

Syntax DELETE FROM TableName WHERE CURRENT OF CursorName ;
Parameter Description
TableName The name of the table from which you want to delete a

Trow

CursorName The name of the cursor in which the table was
specified
Usage The USING TransactionObject clause is not allowed with this form of

DELETE Where Current of Cursor; the transaction object was specified in the
statement that declared the cursor.

Error handling

It is good practice to test the success/failure code after executing a
DELETE Where Current of Cursor statement.

Examples This statement deletes from the Employee table the row in which the cursor
named Emp_cur is positioned:

DELETE FROM Employee WHERE current of Emp_curs ;
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DISCONNECT

Description Executes a COMMIT for the specified transaction object and then disconnects
from the specified database.

Syntax DISCONNECT {USING TransactionObject} ;
Parameter Description
TransactionObject The name of the transaction object that identifies the

database you want to disconnect from and in which
you want to permanently update all database
operations since the previous COMMIT,
ROLLBACK, or CONNECT. This clause is required
only for transaction objects other than the default

(SQLCA)
Usage Error handling
It is good practice to test the success/failure code after executing a
DISCONNECT statement.
Examples Example 1 This statement disconnects from the database specified in the

default transaction object:
DISCONNECT ;

Example 2 This statement disconnects from the database specified in the
transaction object named Emp_tran:

DISCONNECT USING Emp_tran ;
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EXECUTE

Description

Syntax

Usage

Examples
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Executes the previously declared procedure identified by ProcedureName.

EXECUTE ProcedureName ;

Parameter | Description

ProcedureName The name assigned in the DECLARE statement of the
stored procedure you want to execute. The procedure
must have been declared previously. ProcedureName
is not necessarily the name of the procedure stored in
the database

The USING TransactionObject clause is not allowed with EXECUTE; the
transaction object was specified in the statement that declared the procedure.

Error handling
It is good practice to test the success/failure code after executing an
EXECUTE statement.

This statement executes the stored procedure Emp_proc:

EXECUTE Emp_proc ;
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FETCH

Description

Syntax

Usage

Examples

Fetches the row after the row on which Cursor | Procedure is positioned.

FETCH Cursor| Procedure INTO HostVariableList ;

Parameter Description

Cursor or Procedure The name of the cursor or procedure from which you
want to fetch a row

HostVariableList PowerScript variables into which data values will be
retrieved

The USING TransactionObject clause is not allowed with FETCH; the
transaction object was specified in the statement that declared the cursor or
procedure.

If your DBMS supports formats of FETCH other than the customary (and
default) FETCH NEXT, you can specify FETCH FIRST, FETCH PRIOR, or
FETCH LAST.

Error handling
It is good practice to test the success/failure code after executing a FETCH
statement.

Example 1 This statement fetches data retrieved by the SELECT clause in
the declaration of the cursor named Emp_cur and puts it into Emp_num and
Emp_name:

int Emp_num
string Emp_name
FETCH Emp_cur INTO :Emp_num, :Emp_name ;

Example 2 If sle_emp_num and sle_emp_name are SingleLineEdits, these
statements fetch from the cursor named Emp_cur, store the data in
Emp_num and sle_emp_name, and then convert Emp_num from an integer
to a string and put it in sle_emp_num:

int Emp_num
FETCH Emp_cur into :emp_num, :sle_emp_name.Text ;
sle_emp_num.Text = string (Emp_num)
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INSERT

Description Inserts one or more new rows into the table specified in RestOfInsertStatement.
Syntax INSERT RestOfinsertStatement
{USING TransactionObject} ;
Parameter Description
RestOfInsertStatement The rest of the INSERT statement (the INTO

clause, list of columns and values or source)

TransactionObject The name of the transaction object that identifies
the database containing the table. This clause is
required only for transaction objects other than the

default (SQLCA)
Usage Error handling
It is good practice to test the success/failure code after executing an
INSERT statement.
Examples Example 1 These statements insert a row with the values in EmpNbr and

EmpName into the Emp_nbr and Emp_name columns of the Employee
table identified in the default transaction object:

int EmpNbr
string EmpName

INSERT INTO Employee (employee.Emp_nbr,
employee.Emp_name)
VALUES (:EmpNbr, :EmpName) ;

Example 2 These statements insert a row with the values entered in the
SingleLineEdits sle_number and sle_name into the Emp_nbr and
Emp_name columns of the Employee table in the transaction object named
Emp_tran:

int EmpNbr

EmpNbr = Integer (sle_number.Text)

INSERT INTO Employee (employee.Emp_nbr,
employee.Emp_name)
VALUES (:EmpNbr, :sle_name.Text) USING Emp_tran ;
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OPEN Cursor

Description

Syntax

Usage

Examples

Causes the SELECT specified when the cursor was declared to be executed.

OPEN CursorName ;

Parameter ] Description

CursorName J The name of the cursor you want to open

The USING TransactionObject clause is not allowed with OPEN; the
transaction object was specified in the statement that declared the cursor.

Error handling
It is good practice to test the success/failure code after executing an OPEN
Cursor statement.

This statement opens the cursor Emp_curs:

OPEN Emp_curs ;
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ROLLBACK

Description

Syntax

Usage

Examples

172

Cancels all database operations in the specified database since the last
COMMIT, ROLLBACK, or CONNECT.

ROLLBACK {USING TransactionObject} ;

Parameter 1 Description

TransactionObject The name of the transaction object that identifies the
database in which you want to cancel all operations
since the last COMMIT, ROLLBACK, or CONNECT.
This clause is required only for transaction objects
other than the default (SQLCA)

ROLLBACK does not cause a disconnect, but it does close all open cursors and
procedures.

Error handling
It is good practice to test the success/failure code after executing a
ROLLBACK statement.

Example 1 This statement cancels all database operations in the database
specified in the default transaction object:

ROLLBACK ;

Example 2 This statement cancels all database operations in the database
specified in the transaction object named Emp_tran:

ROLLBACK USING emp_tran ;



Chapter 8 SQL Statements

SELECT

Description

Syntax

Usage

Examples

Selects a row in the tables specified in RestOfSelectStatement.

SELECT RestOfSelectStatement
{USING TransactionObject ;

Parameter Description

RestOfSelectStatement The rest of the SELECT statement (the column list
INTO, FROM, WHERE, and other clauses)

TransactionObject The name of the transaction object that identifies
the database containing the table. This clause is
required only for transaction objects other than the
default (SQLCA)

An error occurs if the SELECT statement returns more than one row.

Error handling
It is good practice to test the success/failure code after executing a SELECT
statement.

The following statements select data in the Emp_LName and Emp_FName
columns of a row in the Employee table and put the data into the
SingleLineEdits sle_LName and sle_FName (the transaction object Emp_tran
is used):

int Emp_num
Emp_num = Integer (sle_Emp_Num.Text)

SELECT employee.Emp_LName, employee.Emp_FName
INTO :sle_LName.text, :sle_FName.text
FROM Emplovee
WHERE Employee.Emp_nbr = :Emp_num
USING Emp_tran ;

if Emp_tran.SQLCode = 100 then
MessageBox ("Employee Inquiry", &
"Employee Not Found")
elseif Emp_tran.SQLCode > 0 then
MessageBox ("Database Error", &
Emp_tran.SQLErrText, Exclamation!)
End If
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SELECTBLOB

Description Selects a single blob column in a row in the table specified in
RestOfSelectStatement.

Syntax SELECTBLOB RestOfSelectStatement
{USING TransactionObject} ;

Parameter Description

RestOfSelectStatement The rest of the SELECT statement (the INTO,
FROM, and WHERE clauses)

TransactionObject The name of the transaction object that identifies
the database containing the table. This clause is
required only for transaction objects other than the
default (SQLCA)

Usage An error occurs if the SELECTBLOB statement returns more than one row.

Error handling

It is good practice to test the success/failure code after executing an
SELECTBLOB statement. To make sure the update affected at least one
row, check the SQLNRows property of SQLCA or the transaction object.
The SQLCode or SQLDBCode property will not indicate the success or
failure of the SELECTBLOB statement.

You can include an indicator variable in the host variable list (target
parameters) in the INTO clause to check for an empty blob (a blob of zero
length) and conversion errors.

Examples The following statements select the blob column Emp_pic from a row in the
Employee table and set the picture p_1 to the bitmap in Emp_id_pic (the
transaction object Emp_tran is used):

Blob Emp_id_pic
SELECTBLOB Emp_pic
INTO :Emp_id_pic
FROM Employee
WHERE Employee.Emp_Num = 100
USING Emp_tran ;
p_1l.SetPicture (Emp_id_pic)

The blob Emp_id_pic requires a colon to indicate it is a host (PowerScript)
variable when you use it in the INTO clause of the SELECTBLOB statement.
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UPDATE

Description

Syntax

Usage

Examples

Updates the rows specified in RestOfUpdateStatement.

UPDATE TableName RestOfUpdateStatement {USING TransactionObject} ;

Parameter Description

TableName The name of the table in which you want to
update rows

RestOfUpdateStatement The rest of the UPDATE statement (the SET and
WHERE clauses)
TransactionObject The name of the transaction object that identifies

the database containing the table. This clause is
required only for transaction objects other than the
default (SQLCA)

Error handling

It is good practice to test the success/failure code after executing a
UPDATE statement. You can test SQLCode for a failure code. However, if
nothing matches the WHERE clause and no rows are updated, SQLCode is
still set to zero. To make sure the update affected at least one row, check the
SQLNRows property of the transaction object.

These statements update rows from the Employee table in the database
specified in the transaction object named Emp_tran where Emp_num is equal
to the value entered in the SingleLineEdit sle_Number:

int Emp_num

Emp_num=Integer (sle_Number.Text )

UPDATE Emplovee
SET emp_name = :sle_Name.Text
WHERE Employee.emp_num = :Emp_num
USING Emp_tran ;

IF Emptran.SQLNRows > 0 THEN
COMMIT USING Emp_tran ;
END IF

The integer Emp_num and the SingleLineEdit sle_name require a colon to
indicate they are host (PowerScript) variables when you use them in an
UPDATE statement.
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UPDATEBLOB

Description Updates the rows in TableName in BlobColumn.

Syntax UPDATEBLOB TableName

SET BlobColumn = BlobVariable
RestOfUpdateStatement {USING TransactionObject} ;

Parameter Description

TableName The name of the table you want to update

BlobColumn The name of the column you want to update in
TableName. The data type of this column must be
blob

BlobVariable A PowerScript variable of the data type blob

RestOfUpdateStatement The rest of the UPDATE statement (the WHERE
clause)

TransactionObject The name of the transaction object that identifies

the database containing the table. This clause is
required only for transaction objects other than
the default (SQLCA)

Usage Error handling
It is good practice to test the success/failure code after executing an
UPDATEBLOB statement. To make sure the update affected at least one
row, check the SQLNRows property of SQLCA or the transaction object.
The SQLCode or SQLDBCode property will not indicate the success or
failure of the UPDATEBLOB statement.

Examples These statements update the blob column emp_pic in the Employee table
where emp_num is 100:
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int fh
blob Emp_id_pic
fh = FileOpen("c:\emp_100.bmp", StreamMode!)
IF fh <> -1 THEN
FileRead (fh, emp_id_pic)
FileClose(fh)
UPDATEBLOB Employee SET emp_pic = :Emp_id_pic
WHERE Emp_num = 100
USING Emp_tran ;
END TIF
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IF Emptran.SQLNRows > 0 THEN
COMMIT USING Emp_tran ;
END IF

The blob Emp_id_pic requires a colon to indicate it is a host (PowerScript)
variable in the UPDATEBLOB statement.
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- UPDATE Where Current of Cursor

Description Updates the row in which the cursor is positioned using the values in
SetStatement.
Syntax UPDATE TableName SetStatement
WHERE CURRENT OF CursorName ;
Parameter Description
TableName The name of the table in which you want to update the
row
SetStatement The word SET followed by a comma-separated list of
the form ColumnName = value
CursorName The name of the cursor in which the table is referenced
Usage The USING Transaction Object clause is not allowed with UPDATE Where

Current of Cursor; the transaction object was specified in the statement that
declared the cursor.

Examples This statement updates the row in the Employee table in which the cursor
called Emp_curs is positioned:

UPDATE Employee
SET salary = 17800
WHERE CURRENT of Emp_curs ;
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Using dynamic SQL

General information

Four formats

Because database applications usually perform a specific activity, you usually
know the complete SQL statement when you write and compile the script.
When PowerBuilder does not support the statement in embedded SQL (as with
a DDL statement) or when the parameters or the format of the statements are
unknown at compile time, the application must build the SQL statements at
execution time. This is called dynamic SQL. The parameters used in dynamic
SQL statements can change each time the program is executed.

Using SQL Anywhere
For information about using dynamic SQL with SQL Anywhere, see the
SQL Anywhere User’s Guide.

PowerBuilder has four dynamic SQL formats. Each format handles one of the
following situations at compile time:

Format When used

Format 1 Non-result-set statements with no input parameters

Format 2 Non-result-set statements with input parameters

Format 3 Result-set statements in which the input parameters and result-set
columns are known at compile time

Format 4 Result-set statements in which the input parameters, the result-set

columns or both are unknown at compile time

To handle these situations, you use:
¢ The PowerBuilder dynamic SQL statements

¢ The dynamic versions of CLOSE, DECLARE, FETCH, OPEN, and
EXECUTE

¢ The PowerBuilder data types DynamicStagingArea and
DynamicDescriptionArea

About the examples

The examples assume that the default transaction object (SQLCA) has been
assigned valid values and that a successful CONNECT has been executed.
Although the examples do not show error checking, you should check the
SQLCode after each SQL statement.
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Dynamic SQL
statements

Two data types
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The PowerBuilder dynamic SQL statements are:

DESCRIBE DynamicStagingArea
INTO DynamicDescriptionArea ;

EXECUTE {IMMEDIATE} SQLStatement
{USING TransactionObject} ;

EXECUTE DynamicStagingArea
USING ParameterList ;

EXECUTE DYNAMIC Cursor | Procedure
USING ParameterList ;

OPEN DYNAMIC Cursor | Procedure
USING ParameterList ;

EXECUTE DYNAMIC Cursor | Procedure
USING DESCRIPTOR DynamicDescriptionArea ;

OPEN DYNAMIC Cursor | Procedure
USING DESCRIPTOR DynamicDescriptionArea ;

PREPARE DynamicStagingArea
FROM SQLStatement {USING TransactionObiject} ;

DynamicStagingArea DynamicStagingArea is a PowerBuilder data type.
PowerBuilder uses a variable of this type to store information for use in
subsequent statements.

The DynamicStagingArea is the only connection between the execution of a
statement and a transaction object and is used internally by PowerBuilder; you
cannot access information in the DynamicStagingArea.

PowerBuilder provides a global DynamicStagingArea variable named SQLSA
that you can use when you need a DynamicStagingArea variable.

If necessary, you can declare and create additional object variables of the type
DynamicStagingArea. These statements declare and create the variable, which
must be done before referring to it in a dynamic SQL statement:

DynamicStagingArea dsa_stagel
dsa_stagel = CREATE DynamicStagingArea

After the EXECUTE statement is completed, SQLSA is no longer referenced.

DynamicDescriptionArea DynamicDescriptionArea is a PowerBuilder
data type. PowerBuilder uses a variable of this type to store information
about the input and output parameters used in Format 4 of dynamic SQL.

PowerBuilder provides a global DynamicDescriptionArea named SQLDA that
you can use when you need a DynamicDescriptionArea variable.



Chapter 8 SQL Statements

Preparing to use
dynamic SQL

If necessary, you can declare and create additional object variables of the type
DynamicDescriptionArea. These statements declare and create the variable,
which must be done before referring to it in a dynamic SQL statement:

DynamicDescriptionArea dda_descl
dsa_descl = CREATE DynamicDescriptionArea

FOR INFO  For more information about SQLDA, see Dynamic SQL Format
4 on page 189.

When you use dynamic SQL, you must:
¢ Prepare the DynamicStagingArea in all formats except Format 1
¢ Describe the DynamicDescriptionArea in Format 4

¢ Execute the statements in the appropriate order

Preparing and describing the data types Since the SQLSA staging area
is the only connection between the execution of a SQL statement and a
transaction object, an execution error will occur if you do not prepare the
SQL statement correctly.

In addition to SQLSA and SQLDA, you can declare other variables of the
DynamicStagingArea and DynamicDescriptionArea data types. However, this
is required only when your script requires simultaneous access to two or more
dynamically prepared statements.

This is a valid dynamic cursor:

DECLARE my_cursor DYNAMIC CURSOR FOR SQLSA ;
PREPARE SQLSA FROM "SELECT emp_id FROM employee" ;
OPEN DYNAMIC my_cursor ;

This is an invalid dynamic cursor (there is no PREPARE, and therefore an
execution error will occur):

DECLARE my_cursor DYNAMIC CURSOR FOR SQLSA ;
OPEN DYNAMIC my_cursor ;

Statement order Where you place the dynamic SQL statements in your
scripts is unimportant, but the order of execution is important in Formats 2,
3, and 4. You must execute:

1 The DECLARE and the PREPARE before you execute any other
dynamic SQL statements

2 The OPEN in Formats 3 and 4 before the FETCH
3  The CLOSE at the end
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If you have multiple PREPARE statements, the order affects the contents of
SQLSA.

These statements illustrate the correct ordering:

DECLARE my_cursor DYNAMIC CURSOR FOR SQLSA
string sqgll, sgl2

sgll = "SELECT emp_id FROM department "&
WHERE salary > 90000"
sgl2 = "SELECT emp_id FROM department "&

WHERE salary > 20000"

IF deptId = 200 then
PREPARE SQLSA FROM :sqgll USING SQLCA ;

ELSE
PREPARE SQLSA FROM :sgl2 USING SQLCA ;
END IF
OPEN DYNAMIC my_cursor ; // my_cursor maps to the

// SELECT that has been
// prepared.

182



Chapter 8 SQL Statements

Dynamic SQL Format 1

Description

Syntax

Examples

Use this format to execute a SQL statement that does not produce a result set
and does not require input parameters. You can use this format to execute all
forms of Data Definition Language (DDL).

EXECUTE IMMEDIATE SQLStatement
{USING TransactionObject} ;

Parameter Description

SQLStatement A string containing a valid SQL statement. The string
can be a string constant or a PowerBuilder variable
preceded by a colon (such as :mysql). The string must
be contained on one line and cannot contain

expressions
TransactionObject The name of the transaction object that identifies the
(optional) database

These statements create a database table named Employee. The statements use
the string Mysql to store the CREATE statement.

For SQL Server users
If you are connected to a SQL Server database, set AUTOCOMMIT to
TRUE before executing the CREATE.

string Mysgl

Mysgl = "CREATE TABLE Employvee "&
+" (emp_id integer not null, "&
+"dept_id integer not null, "&
+"emp_fname char(10) not null, "&
+"emp_lname char(20) not null)"

EXECUTE IMMEDIATE :Mysqgl ;

These statements assume a transaction object named My_trans exists and is
connected:

string Mysqgl
Mysgl="INSERT INTO dept Values (1234, 'Purchasing')"
EXECUTE IMMEDIATE :Mysgl USING My_trans ;
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Dynamic SQL Format 2

Description Use this format to execute a SQL statement that does not produce a result set
but does require input parameters. You can use this format to execute all forms
of Data Definition Language (DDL).

Syntax PREPARE DynamicStagingArea FROM SQLStatement
{USING TransactionObject} ;

EXECUTE DynamicStagingArea USING {ParameterList} ;

Parameter Description
DynamicStagingArea The name of the DynamicStagingArea (usually
SQLSA)

If you need a DynamicStagingArea variable other
than SQLSA, you must declare it and instantiate it
with the CREATE statement before using it

SQLStatement A string containing a valid SQL statement. The
string can be a string constant or a PowerBuilder
variable preceded by a colon (such as :mysql). The
string must be contained on one line and cannot
contain expressions

Enter a question mark (?) for each parameter in the
statement. Value substitution is positional; reserved
word substitution is not allowed

TransactionObject The name of the transaction object that identifies
(optional) the database
ParameterList A comma-separated list of PowerScript variables.
(optional) Note that PowerScript variables are preceded by a
colon (2)
Usage To specify a NULL value, use the SetNull function.
Examples These statements prepare a DELETE statement with one parameter in SQLSA

and then execute it using the value of the PowerScript variable Emp_id_var:

INT Emp_id_var = 56
PREPARE SQLSA

FROM "DELETE FROM employee WHERE emp_id=?"
EXECUTE SQLSA USING :Emp_id_var ;

These statements prepare an INSERT statement with two parameters in
SQLSA and then execute it using the value of the PowerScript variables
Dept_id_var and Dept_name_var (note that Dept_name_var is NULL):
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INT Dept_id_var = 156
String Dept_name_var
SetNull (Dept_name_var)
PREPARE SQLSA
FROM "INSERT INTO dept VALUES (?,?2)" ;
EXECUTE SQLSA USING :Dept_id_var, :Dept_name_var ;
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Dynamic SQL Format 3

Description

Use this format to execute a SQL statement that produces a result set in which

the input parameters and result set columns are known at compile time.

Syntax

DECLARE Cursor| Procedure

DYNAMIC CURSOR | PROCEDURE
FOR DynamicStagingArea ;

PREPARE DynamicStagingArea FROM SQL Statement
{USING TransactionObject} ;

OPEN DYNAMIC Cursor

{USING ParameterList} ;

EXECUTE DYNAMIC Procedure
{USING ParameterList} ;

FETCH Cursor | Procedure
INTO HostVariableList ;

CLOSE Cursor | Procedure ;

Parameter

Description

Cursor or Procedure

The name of the cursor or procedure you want to use

DynamicStagingArea

The name of the DynamicStagingArea (usually
SQLSA)

If you need a DynamicStagingArea variable other
than SQLSA, you must declare it and instantiate it
with the CREATE statement before using it

SQLStatement

A string containing a valid SQL SELECT statement
The string can be a string constant or a PowerBuilder
variable preceded by a colon (such as :mysql). The
string must be contained on one line and cannot
contain expressions

Enter a question mark (?) for each parameter in the
statement. Value substitution is positional; reserved
word substitution is not allowed

TransactionObject
(optional)

The name of the transaction object that identifies the
database

ParameterList
(optional)

A comma-separated list of PowerScript variables.
Note that PowerScript variables are preceded by a
colon (2)

HostVariableList
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Usage

Examples

To specify a NULL value, use the SetNull function.
The DECLARE statement is not executable and can be declared globally.

If your DBMS supports formats of FETCH other than the customary (and
default) FETCH NEXT, you can specify FETCH FIRST, FETCH PRIOR, or
FETCH LAST.

The FETCH and CLOSE statements in Format 3 are the same as in standard
embedded SQL.

To declare a global, shared, or instance cursor or procedure, select Global
Variables, Instance Variables, or Shared Variables on the Declare menu of the
PowerScript painter. To declare a local cursor, click the Paint SQL button in
the PainterBar.

FOR INFO  For information about global, instance, shared, and local scope,
see "Where to declare variables" on page 36.

Example 1 These statements associate a cursor named my_cursor with
SQLSA, prepare a SELECT statement in SQLSA, open the cursor, and
return the employee ID in the current row into the PowerScript variable
Emp_id_var:

integer Emp_id_var

DECLARE my_cursor DYNAMIC CURSOR FOR SQLSA ;
PREPARE SQLSA FROM "SELECT emp_id FROM employee"
OPEN DYNAMIC my_cursor ;

FETCH my_cursor INTO :Emp_id_var ;

CLOSE my_cursor ;

7

You can loop through the cursor as you can in embedded static SQL.

Example 2 These statements associate a cursor named my_cursor with
SQLSA, prepare a SELECT statement with one parameter in SQLSA, open
the cursor, and substitute the value of the variable Emp_state_var for the
parameter in the SELECT statement. The employee ID in the active row is
returned into the PowerBuilder variable Emp_id_var:

DECLARE my_cursor DYNAMIC CURSOR FOR SQLSA
integer Emp_id_var

’

string Emp_state_var = "MA"
string sglstatement

sglstatement = "SELECT emp_id FROM employee "&
+"WHERE emp_state = 2"

PREPARE SQLSA FROM :sglstatement

OPEN DYNAMIC my_cursor using :Emp_state_var

’

7
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FETCH my_cursor INTO :Emp_id_var ;
CLOSE my_cursor ;

Example 3 These statements perform the same processing as the preceding
example but use a database stored procedure called Emp_select:

// The syntax of emp_select is:

// "SELECT emp_id

// FROM employee WHERE emp_state=@stateparm".
DECLARE my_proc DYNAMIC PROCEDURE FOR SQLSA ;
integer Emp_id_var

string Emp_state_var

PREPARE SQLSA FROM "emp_select @stateparm=?"
Emp_state_var = "MA"

EXECUTE DYNAMIC my_proc USING :Emp_state_var ;
FETCH my_proc INTO :Emp_id_var ;

CLOSE my_proc ;
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Dynamic SQL Format 4

Description

Syntax

Use this format to execute a SQL statement that produces a result set in which
the number of input parameters, or the number of result-set columns, or both
are unknown at compile time.

DECLARE Cursor | Procedure
DYNAMIC CURSOR | PROCEDURE
FOR DynamicStagingArea ;

PREPARE DynamicStagingArea FROM SQL Statement
{USING TransactionObject} ;

DESCRIBE DynamicStagingArea
INTO DynamicDescriptionArea ;

OPEN DYNAMIC Cursor | Procedure
USING DESCRIPTOR DynamicDescriptionArea ;

EXECUTE DYNAMIC Cursor | Procedure
USING DESCRIPTOR DynamicDescriptionArea ;

FETCH Cursor | Procedure
USING DESCRIPTOR DynamicDescriptionArea ;

CLOSE Cursor | Procedure ;

Parameter Description

Cursor or Procedure The name of the cursor or procedure you want to
use

DynamicStagingArea The name of the DynamicStagingArea (usually
SQLSA)

If you need a DynamicStagingArea variable other
than SQLSA, you must declare it and instantiate
it with the CREATE statement before using it

SQLStatement A string containing a valid SQL SELECT
statement. The string can be a string constant or a
PowerBuilder variable preceded by a colon (such
as :mysql). The string must be contained on one
line and cannot contain expressions

Enter a question mark (?) for each parameter in
the statement. Value substitution is positional;
reserved word substitution is not allowed

TransactionObject The name of the transaction object that identifies
(optional) the database
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Parameter Description

DynamicDescriptionArea The name of the DynamicDescriptionArea
(usually SQLDA)

If you need a DynamicDescriptionArea variable
other than SQLDA, you must declare it and
instantiate it with the CREATE statement before
using it

The DECLARE statement is not executable and can be defined globally.

If your DBMS supports formats of FETCH other than the customary (and
default) FETCH NEXT, you can specify FETCH FIRST, FETCH PRIOR, or
FETCH LAST.

To declare a global, shared, or instance cursor or procedure, select Global
Variables, Instance Variables, or Shared Variables on the Declare menu of the
PowerScript painter. To declare a local cursor, click the Paint SQL button in
the PainterBar.

FOR INFO  For information about global, instance, shared, and local scope,
see "Where to declare variables" on page 36.

Accessing attribute information When a statement is described into a
DynamicDescriptionArea, this information is available to you in the
attributes of that DynamicDescriptionArea variable:

Information Attribute
Number of input parameters NumlInputs
Array of input parameter types InParmType
Number of output parameters NumOutputs
Array of output parameter types OutParmType

Setting and accessing parameter values The array of input parameter
values and the array of output parameter values are also available. You can
use the SetDynamicParm function to set the values of an input parameter
and the following functions to obtain the value of an output parameter:

GetDynamicDate
GetDynamicDateTime
GetDynamicNumber
GetDynamicString
GetDynamicTime
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FOR INFO  For information about these functions, see GetDynamicDate on
page 669, GetDynamicDateTime on page 671, GetDynamicNumber on
page 673, GetDynamicString on page 674, and GetDynamicTime on page
675.

Parameter values The following enumerated data types are the valid values
for the input and output parameter types:

TypeBoolean!
TypeDate!
TypeDateTime!
TypeDecimal!
TypeDouble!
Typelnteger!
TypeLong!
TypeReal!
TypeString!
TypeTime!
TypeUInt!
TypeULong!
TypeUnknown!

Input parameters You can set the type and value of each input parameter
found in the PREPARE statement. PowerBuilder populates the SQLDA
attribute NumlInputs when the DESCRIBE is executed. You can use this
value with the SetDynamicParm function to set the type and value of a
specific input parameter. The input parameters are optional; but if you use
them, you should fill in all the values before executing the OPEN or
EXECUTE statement.

Output parameters You can access the type and value of each output
parameter found in the PREPARE statement. If the database supports
output parameter description, PowerBuilder populates the SQLDA attribute
NumOutputs when the DESCRIBE is executed. If the database does not
support output parameter description, PowerBuilder populates the SQLDA
attribute NumOutputs when the FETCH statement is executed.

You can use the number of output parameters in the NumOutputs attribute in
functions to obtain the type of a specific parameter from the output parameter
type array in the OutParmType attribute. When you have the type, you can call
the appropriate function after the FETCH statement to retrieve the output
value.
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Examples Example 1 These statements assume you know that there will be only one
output descriptor and that it will be an integer. You can expand this
example to support any number of output descriptors and any data type by
wrapping the CHOOSE CASE statement in a loop and expanding the CASE
statements:

string Stringvar, Sglstatement

integer Intvar

Sglstatement = "SELECT emp_id FROM employee"
PREPARE SQLSA FROM :Sglstatement ;

DESCRIBE SQLSA INTO SQLDA ;

DECLARE my_cursor DYNAMIC CURSOR FOR SQLSA ;
OPEN DYNAMIC my_cursor USING DESCRIPTOR SQLDA ;
FETCH my_cursor USING DESCRIPTOR SQLDA ;

// If the FETCH is successful, the output

// descriptor array will contain returned

// values from the first row of the result set.
// SQLDA.NumOutputs contains the number of

// output descriptors.

// The SQLDA.OutParmType array will contain

// NumOutput entries and each entry will contain
// an value of the enumerated data type ParmType
// (such as TypelInteger!, or TypeString!).

CHOOSE CASE SQLDA.OutParmType[1l]
CASE TypeString!
Stringvar = GetDynamicString(SQLDA, 1)
CASE Typelnteger!
Intvar = GetDynamicNumber (SQLDA, 1)
END CHOOSE
CLOSE my_cursor ;

Example 2 These statements assume you know there is one string input
descriptor and sets the parameter to MA:

string Sglstatement

Sglstatement = "SELECT emp_id FROM employee "&
+"WHERE emp_state = 2"

PREPARE SQLSA FROM :Sglstatement ;

DESCRIBE SQLSA INTO SQLDA ;

// If the DESCRIBE is successful, the input
// descriptor array will contain one input
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// descriptor that you must fill prior to the OPEN

DECLARE my_cursor DYNAMIC CURSOR FOR SQLSA ;
SetDynamicParm (SQLDA, 1, "MA")

OPEN DYNAMIC my_cursor USING DESCRIPTOR SQLDA ;
FETCH my_cursor USING DESCRIPTOR SQLDA ;

// If the FETCH is successful, the output

// descriptor array will contain returned

// values from the first row of the result set

// as in the first example.

CLOSE my_cursor ;
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CHAPTER 9 PowerScript Events

About this chapter This chapter discusses events in general and then documents the
arguments, event IDs, and return codes for the events defined for all
PowerBuilder controls and objects. Usage notes and examples provide
information about what is typically done in an event’s script.

The events are listed in alphabetical order.
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About events

There are several types of events:

Type Occurs in response to

System events with an ID User actions or other system messages or a call
in your scripts

System events without an ID PowerBuilder messages or a call in your scripts

User-defined events with an ID | User actions or other system messages or a call
in your scripts

User-defined events without an | A call in your scripts
ID

The following information about event IDs, arguments, and return values
applies to all types of events.

Event IDs An event ID connects an event to a system message. Events that can be
triggered by user actions or other system activity have event IDs. In
PowerBuilder’s objects, PowerBuilder defines events for commonly used
event IDs. These events are documented in this chapter. You can define your
own events for other system messages using the event IDs listed in the Event
Declaration dialog box.

Events without IDs Some system events, such as the application object’s
Open event, do not have an event ID. They are associated with
PowerBuilder activity, not system activity. PowerBuilder triggers them
itself when appropriate.

Arguments System-triggered events Each system event has its own list of zero or
more arguments. When PowerBuilder triggers the event in response to a
system message, it supplies values for the arguments, which become
available in the event script.

Events you trigger If you trigger a system event in another event script,
you specify the expected arguments. For example, in the Clicked event for a
window, you could trigger the DoubleClicked event with this statement,
passing its flags, xpos, and ypos arguments on to the DoubleClicked event.

w_main.EVENT DoubleClicked(flags, xpos, ypos)

Because DoubleClicked is a system event, the argument list is fixed—you
can’t supply additional arguments of your own.
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Return values

Ancestor event script
return values

Calling events without specifying their arguments

If you use the CALL statement, you can trigger a system event without
specifying its arguments. However, CALL is obsolete and you should not
use it in new applications.

Where does the return value go? Most events have a return value. When
the event is triggered by the system, the return value is returned to the
system.

When your script triggers a user-defined or system event, you can capture the
return value in an assignment statement:

1li_rtn = w_main.EVENT process_info (mydata)

When you post an event, the return value is lost because the calling script is no
longer running when the posted script is actually run. The compiler does not
allow a posted event in an assignment statement.

Return codes System events with return values have a default return code
of 0, which means take no special action and continue processing. Some
events have additional codes that you can return to change the processing
that happens after the event. For example, a return code might allow you to
suppress an error message or prevent a change from taking place.

A RETURN statement is not required in an event script, but for most events it
is good practice to include one. For events with return values, if you don’t have
a RETURN statement, the event returns 0.

Some system events have no return value. For these events, the compiler does
not allow a RETURN statement.

Sometimes you want to perform some processing in an event in a descendent
object, but that processing depends on the return value of the ancestor event
script. You can use a local variable called AncestorReturnValue that is
automatically declared and assigned the value of the ancestor event.

The AncestorReturnValue variable When you extend an event script in a
descendent object, the compiler automatically generates a local variable
called AncestorReturnValue that you can use if you need to know the return
value of the ancestor event script. The variable is also generated if you
override the ancestor script and use the CALL syntax to call the ancestor
event script.
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The data type of the AncestorReturnValue variable is always the same as the
data type defined for the return value of the event. The arguments passed to the
call come from the arguments that are passed to the event in the descendent
object.

Extending event scripts The AncestorReturnValue variable is always
available in extended event scripts. When you extend an event script, the
Script painter generates the following syntax and inserts it at the beginning
of the event script:

CALL SUPER::event_name
You only see the statement if you export the syntax of the object.

The following example illustrates the code you can put in an extended event
script:

If AncestorReturnvValue = 1 THEN
// execute some code

ELSE

// execute some other code

END IF

Overriding event scripts The AncestorReturnValue variable is only
available when you override an event script after you call the ancestor event
using the CALL syntax:

CALL SUPER::event_name
or
CALL ancestor_name::event_name

The compiler cannot differentiate between the keyword SUPER and the name
of the ancestor. The keyword is replaced with the name of the ancestor before
the script is compiled.

The AncestorReturnValue variable is only declared and a value assigned when
you use the CALL event syntax. It is not declared if you use the new event
syntax:

ancestor_name::EVENT event_name( )
You can use the same code in a script that overrides its ancestor event script,

but you must insert a CALL statement before you use the
AncestorReturnValue variable.

// execute code that does some preliminary processing
CALL SUPER::uo_myevent
IF AncestorReturnValue = 1 THEN



Chapter 9  PowerScript Events

User-defined events

For more information

FOR INFO  For more information about AncestorReturnValue, see
Application Techniques.

With an ID When you declare a user-defined event that will be triggered by
a system message, you select an event ID from the list of IDs. The pbm
codes listed in the Event dialog box map to system messages.

The return value and arguments associated with the event ID become part of
your event declaration. You cannot modify them.

When the corresponding system message occurs, PowerBuilder triggers the
event and passes values for the arguments to the event script.

Without an ID When you declare a user event that will not be associated
with a system message, you do not select an event ID for the event.

You can specify your own arguments and return data type in the Event
Declaration dialog box.

The event will never be triggered by user actions or system activity. You will
trigger the event yourself in your application’s scripts.

If you want to trigger events, including system events, see "Syntax for calling
functions and events" on page 117 for information on the calling syntax.

FOR INFO To learn more about user-defined events, see the PowerBuilder
User’s Guide.
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Activate

Description Occurs just before the window becomes active.

Event ID Event ID | Objects

pbm_activate { Window

Arguments None

Return codes Long. Return code choices (specify in a RETURN statement):

0 Continue processing

Usage When an Activate event occurs, the first object in the tab order for the window
gets focus. If there are no visible objects in the window, the window gets focus.

An Activate event occurs for a newly opened window because it is made active
after it is opened.

The Activate event is frequently used to enable and disable menu items.

Examples Example 1 In the window’s Activate event, this code disables the Sheet
menu item for menu m_frame on the File menu:

m_frame.m_file.m_sheet.Enabled = FALSE

Example 2 This code opens the sheet w_sheet in a layered style when the
window activates:

w_sheet .ArrangeSheets (Layer!)
See also Close

Open
Show
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BeginDrag

Syntax 1

Description

Event ID

Arguments

Return codes

Usage

The BeginDrag event has different arguments for different objects:

Object See
ListView control Syntax 1
TreeView control Syntax 2

For ListView controls

Occurs when the user presses the left mouse button in the ListView control and
begins dragging.

Event ID Objects

pbm_lvnbegindrag ListView

Argument Description

index Integer by value (the index of the ListView item being
dragged)

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

BeginDrag and BeginRightDrag events occur when the user presses the mouse
button and drags, whether or not dragging is enabled. To enable dragging, you
can:

¢ Set the DragAuto property to TRUE. If the ListView’s DragAuto
property is TRUE, a drag operation begins automatically when the user
clicks

¢ Call the Drag function. If DragAuto is FALSE, then in the BeginDrag
event script, the programmer can call the Drag function to begin the
drag operation

Dragging a ListView item onto another control causes its standard drag events
(DragDrop, DragEnter, Dragl.eave, and DragWithin) to occur. The standard
drag events occur for ListView when another control is dragged within the
borders of the ListView.
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Examples

See also

Syntax 2

Description

Event ID

Arguments

Return codes

202

This example moves a ListView item from one ListView to another.
Ilvi_dragged_object is a window instance variable whose type is
ListViewlItem. To copy the item, omit the code that deletes it from the source
ListView.

This code is in the BeginDrag event script of the source ListView.

// If the TreeView's DragAuto property is FALSE
This.Drag(Begin!)

This.GetItem(This.SelectedIndex (), &
ilvi_dragged_object)

// To copy, rather than move, omit these two lines
This.Deleteltem(This.SelectedIndex())
This.Arrange ()

This code is in the DragDrop event of the target ListView.

This.AddItem(ilvi_dragged_object)
This.Arrange ()

BeginRightDrag
DragDrop
DragEnter
Dragl.eave
DragWithin

For TreeView controls

Occurs when the user presses the left mouse button on a label in the TreeView
control and begins dragging.

Event ID Objects

pbm_tvnbegindrag TreeView

Argument Description

handle Long by value (handle of the TreeView item being
dragged)

Long. Return code choices (specify in a RETURN statement):

0 Continue processing
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Usage

Examples

BeginDrag and BeginRightDrag events occur when the user presses the mouse
button and drags, whether or not dragging is enabled. To enable dragging, you
can:

¢ Set the DragAuto property to TRUE. If the TreeView’s DragAuto
property is TRUE, a drag operation begins automatically when the user
clicks.

¢ Call the Drag function. If DragAuto is FALSE, then in the BeginDrag
event script, the programmer can call the Drag function to begin the
drag operation.

The user cannot drag a highlighted item.

Dragging a TreeView item onto another control causes the control’s standard
drag events (DragDrop, DragEnter, DragLeave, and DragWithin) to occur. The
standard drag events occur for TreeView when another control is dragged
within the borders of the TreeView.

This example moves the first Tree View item in the source Tree View to another
TreeView when the user drags there. Itvi_dragged_object is a window instance
variable whose type is TreeViewItem. To copy the item, omit the code that
deletes it from the source TreeView.

This code is in the BeginDrag event script of the source TreeView:

long itemnum

// If the TreeView's DragAuto property is FALSE
This.Drag(Begin!)

itemnum = 1
This.GetItem(itemnum, itvi_dragged_object)

// To copy, rather than move, omit these two 1lines
This.Deleteltem(itemnum)
This.SetRedraw (TRUE)

This code is in the DragDrop event of the target TreeView:

This.InsertItemlLast (0, ilvi_dragged_object)
This.SetRedraw (TRUE)

Instead of deleting the item from the source TreeView immediately, consider
deleting it after the insertion in the DragDrop event succeeds.
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BeginRightDrag
DragDrop
DragEnter
Dragl eave
DragWithin
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BeginLabelEdit

Syntax 1
Description

Event ID

Arguments

Return codes

Usage

Examples

See also

Syntax 2

Description

The BeginLabelEdit event has different arguments for different objects:

Object See
ListView control Syntax 1
TreeView control Syntax 2

For ListView controls

Occurs when the user clicks on the label of an item after selecting the item.

Event ID Objects

pbm_lvnbeginlabeledit | ListView

Argument Description
index Integer by value (the index of the selected ListView
item)

Long. Return code choices (specify in a RETURN statement):

0 Allow editing of the label
1 Prevent editing of the label

When editing is allowed, a box appears around the label with the text
highlighted. The user can replace or change the existing text.

This example uses the BeginLabelEdit to display the name of the ListView
item being edited:

ListViewItem 1vi
This.GetItem(index 1lvi)
sle_info.text = "Editing " + string(lvi.label)

EndLabelEdit

For TreeView controls

Occurs when the user clicks on the label of an item after selecting the item.
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Event ID

Arguments

Return codes

Usage

Examples

See also
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Event ID Objects

pbm_tvnbeginlabeledit | TreeView

Argument Description
handle Long by value (the handle of the selected TreeView
item)

Long. Return code choices (specify in a RETURN statement):

0 Allow editing of the label
1 Prevent editing of the label

When editing is allowed, a box appears around the label with the text
highlighted. The user can replace or change the existing text.

This example uses the BeginLabelEdit to display the name of the TreeView
item being edited in a SingleLineEdit:

TreeViewItem tvi
This.GetItem(index, tvi)
sle_info.text = "Editing " + string(tvi.label)

EndLabelEdit
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BeginRightDrag

Syntax 1

Description

Event ID

Arguments

Return codes

Usage

Examples

The BeginRightDrag event has different arguments for different objects:

Object See
ListView control Syntax 1
TreeView control Syntax 2

For ListView controls

Occurs when the user presses the right mouse button in the ListView control
and begins dragging.

Event ID | Objects

pbm_lvnbeginrightdrag iListView

Argument | Description

index Integer by value (the index of the ListView item being

dragged)

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

BeginDrag and BeginRightDrag events occur when the user presses the mouse
button and drags, whether or not dragging is enabled. To enable dragging, you
can:

¢ Set the DragAuto property to TRUE. If the ListView’s DragAuto
property is TRUE, a drag operation begins automatically when the user
clicks

¢ Call the Drag function. If DragAuto is FALSE, then in the BeginDrag
event script, the programmer can call the Drag function to begin the
drag operation

Dragging a ListView item onto another control causes its standard drag events
(DragDrop, DragEnter, Dragl .eave, and DragWithin) to occur. The standard
drag events occur for ListView when another control is dragged within the
borders of the ListView.

See the example for the BeginDrag event. It is effective for the
BeginRightDrag event too.
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See also

Syntax 2

Description

Event ID

Arguments

Return codes

Usage

Examples

208

BeginDrag
DragDrop
DragEnter
Dragl eave
DragWithin

For TreeView controls

Occurs when the user presses the right mouse button in the TreeView control
and begins dragging.

Event ID | Objects

pbm_tvnbeginrightdrag 1TreeView

Argument | Description

handle Long by value (the handle of the TreeView item being

dragged)

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

BeginDrag and BeginRightDrag events occur when the user presses the mouse
button and drags, whether or not dragging is enabled. To enable dragging, you
can:

# Set the DragAuto property to TRUE. If the TreeView’s DragAuto
property is TRUE, a drag operation begins automatically when the user
clicks

¢ Call the Drag function. If DragAuto is FALSE, then in the BeginDrag
event script, the programmer can call the Drag function to begin the
drag operation

The user cannot drag a highlighted item.

Dragging a TreeView item onto another control causes its standard drag events
(DragDrop, DragEnter, Dragleave, and DragWithin) to occur. The standard
drag events occur for Tree View when another control is dragged within the
borders of the TreeView.

See the example for the BeginDrag event. It is effective for the
BeginRightDrag event too.
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See also

BeginDrag
DragDrop
DragEnter
Dragl.eave
DragWithin
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ButtonClicked

Description Occurs when the user clicks a button.
D .
Event| Event ID Objects
pbm_dwnbuttonclicked Button
Arguments Argument Description
row Long by value (the number of the row the user
clicked)
actionreturncode Long by value (the value returned by the action
performed by the button)
FOR INFO For information about return values, see
the Action property in the DataWindow Reference
dwo DWObject by value (a reference to the object within
the DataWindow under the pointer when the user
clicked)
Return codes Long. Return code choices (specify in a RETURN statement):
0 Continue processing
Usage Executes code after the action assigned to the button has occurred.
This event is fired only if you have not selected Suppress Event Processing for
the button. If Suppress Event Processing is on, only the action assigned to the
button is executed when the button is clicked.
Examples This statement in the ButtonClicked event displays the value returned by the
button’s action:
MessageBox (" ", actionreturncode)
See also ButtonClicking
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ButtonClicking

Description

Event ID

Arguments

Return codes

Usage

Examples

See also

Occurs when the user is clicks a button. This event occurs before the
ButtonClicked event.

Event ID Objects

pbm_dwnbuttonclicking Button

Argument Description

row Long by value (the number of the row the user
clicked)

dwo DWObject by value (a reference to the object within
the DataWindow under the pointer when the user
clicked)

Long. Return code choices (specify in a RETURN statement):

0 Execute action assigned to button followed by ButtonClicked event

Executes code before the action assigned to the button has occurred. If the
return code is 0, the action assigned to the button is then executed. After the
action is executed, the ButtonClicked event is fired.

This event is fired only if you have not selected Suppress Event Processing for
the button.

The Clicked event is fired before the ButtonClicking event.

This statement in the ButtonClicking event displays a message box before
proceeding with the action assigned to the button:

MessageBox (" ", "Are you sure you want to proceed?")

ButtonClicked

211



Clicked

Clicked

Syntax 1
Description

Event ID

Arguments
Return codes

Usage

Examples

See also

212

The Clicked event has different arguments for different objects:

Object See

Menus Syntax 1
DataWindow control Syntax 2
ListView control Syntax 3
Tab control Syntax 4
TreeView control Syntax 5
Window Syntax 6
Other controls Syntax 7

For menus

Occurs when the user chooses an item on a menu.

Event ID | Objects
None ‘ Menu
None

None (do not use a RETURN statement)

If the user highlights the menu item without choosing it, its Selected event
occurs.

If the user chooses a menu item that has a cascaded menu associated with it,
the Clicked event occurs and the cascaded menu is displayed.

This script is for the Clicked event of the New menu item for the frame
window. The wf_newsheet function is a window function. The window
w_genapp_frame is part of the application template you can generate when you
create a new application:

/* Create a new sheet */
w_genapp_frame.wf_newsheet ( )

Selected
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Syntax 2
Description

Event ID

Arguments

Return codes

Usage

For DataWindows

Occurs when the user clicks anywhere in a DataWindow control.

Event ID Objects

pbm_dwnlbuttonclk DataWindow

Argument Description

xpos Integer by value (the distance of the pointer from the
left side of the DataWindow’s workspace)

ypos Integer by value (the distance of the pointer from the
top of the DataWindow’s workspace)

row Long by value (the number of the row the user clicked)

If the user doesn’t click on a row, the value of the row
argument is 0. For example, row is O when the user
clicks outside the data area, in text or spaces between
rows, or in the header, summary, or footer area

dwo DWObject by value (a reference to the object within the
DataWindow under the pointer when the user clicked)

Long. Return code choices (specify in a RETURN statement):

0 Continue processing
1 Prevent the focus from changing

The DataWindow Clicked event occurs when the mouse button is pressed
down.

The xpos and ypos arguments provide the same values the functions PointerX
and PointerY return when you call them for the DataWindow control.

The dwo argument provides easy access to the object the user clicks. You don’t
need to know the coordinates of elements within the DataWindow to program
object-specific responses to the user’s clicks.

For example, you can prevent editing of a column and use the Clicked script to
set data or properties for the column and row the user clicks.

For graphs, the ObjectAtPointer function provides similar information about
objects within the graph object.

A click can also trigger RowFocusChanged and ItemFocusChanged events.

A double-click triggers a Clicked event, then a DoubleClicked event.
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Examples

See also

Syntax 3

Description

Event ID

Arguments

Return codes

214

This code highlights the row the user clicked.

This.SelectRow(row, TRUE)

If the user clicks on a column heading, this code changes the color of the label
and sorts the associated column. The column name is assumed to be the name
of the heading text object without _t as a suffix.

string 1ls_name

IF dwo.Type = "text" THEN
dwo.Color = RGB(255,0,0)

1s_name = dwo.Name

ls_name = Left (ls_name, Len(ls_name) - 2)

This.SetSort (ls_name + ", A")
This.Sort ()
END IF

DoubleClicked
ItemFocusChanged
RButtonDown
RowFocusChanged

For ListView controls

Occurs when the user clicks within the ListView control, either on an item or
in the blank space around items.

Event ID Objects

pbm_lvnclicked ListView

Argument Description

index Integer by value (the index of the ListView item the
user clicked)
The value of index is -1 if the user clicks within the
control but not on a specific item

Long. Return code choices (specify in a RETURN statement):

0 Continue processing
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Usage

Examples

See also

Syntax 4
Description

Event ID

Arguments

Return codes

Usage

The Clicked event occurs when the user presses the mouse button.

The Clicked event can occur during a double-click, in addition to the
DoubleClicked event.

In addition to the Clicked event, ItemChanging and ItemChanged events can
occur when the user clicks on an item that does not already have focus.
BeginLabelEdit can occur when the user clicks on a label of an item that has
focus.

This code changes the label of the item the user clicks to uppercase:

IF index = -1 THEN RETURN O

This.GetItem(index, 1llvi_current)
1lvi_current.Label = Upper(llvi_current.Label)
This.SetItem(index, 1llvi_current)

RETURN O

ColumnClick
DoubleClicked
ItemChanged
ItemChanging
RightClicked
RightDoubleClicked

For Tab controls

Occurs when the user clicks on the tab portion of a Tab control.

Event ID Objects

pbm_tcnclicked Tab

Argument Description

index Integer by value (the index of the tab page the user
clicked)

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

The Clicked event occurs when the mouse button is released.
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Examples

See also

Syntax 5
Description

Event ID

Arguments

Return codes

Usage

216

When the user clicks in the display area of the Tab control, the tab page user
object (not the Tab control) gets a Clicked event.

The Clicked event can occur during a double-click, in addition to the
DoubleClicked event.

In addition to the Clicked event, the SelectionChanging and SelectionChanged
events can occur when the user clicks on a tab page label. If the user presses an
arrow key to change tab pages, the Key event occurs instead of Clicked before
SelectionChanging and SelectionChanged.

This code makes the tab label bold for the fourth tab page only:

IF index = 4 THEN
This.BoldSelectedText
ELSE
This.BoldSelectedText = FALSE
END IF

I

TRUE

DoubleClicked
RightClicked
RightDoubleClicked
SelectionChanged
SelectionChanging

For TreeView controls

Occurs when the user clicks an item in a TreeView control.

Event ID Objects

pbm_tvnclicked TreeView

Argument Description

handle Long by value (the handle of the TreeView item the
user clicked)

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

The Clicked event occurs when the user presses the mouse button.

The Clicked event can occur during a double-click, in addition to the
DoubleClicked event.
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In addition to the Clicked event, GetFocus occurs if the control does not
already have focus.

Examples This code in the Clicked event changes the label of the item the user clicked to
uppercase:

TreeViewItem ltvi_current

This.GetItem (handle, ltvi_current)
ltvi_current.Label = Upper(ltvi_current.Label)
This.SetItem(handle, ltvi_current)

See also DoubleClicked
RightClicked
RightDoubleClicked
SelectionChanged
SelectionChanging

Syntax 6 For windows

Description Occurs when the user clicks in an unoccupied area of the window (any area
with no visible, enabled object).

Event ID Event ID Objects

pbm_lbuttonclk Window

Arguments Argument Description

ags UnsignedLong by value (the modifier keys and mouse
g y
buttons that are pressed)

Values are:

1 — Left mouse button

2 — Right mouse button

4 — SHIFT key

8 — CTRL key

¢ 16 — Middle mouse button

In the Clicked event, the left mouse button is being
released, so 1 is not summed in the value of flags

* & & o

FORINFO  For an explanation of flags, see Syntax 2 of
MouseMove on page 302
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Return codes

Usage

Examples

See also

Syntax 7
Description

Event ID

218

Argument Description

Xpos Integer by value (the distance of the pointer from the
left edge of the window’s workspace in PowerBuilder
units)

ypos Integer by value (the distance of the pointer from the top
of the window’s workspace in PowerBuilder units)

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

The Clicked event occurs when the user releases the mouse button.

If the user clicks on a control or menu, that object (rather than the window) gets
a Clicked event. No Clicked event occurs when the user clicks the window’s
title bar.

When the user clicks on the window, the window’s MouseDown and MouseUp
events also occur.

When the user clicks on a visible disabled control or an invisible enabled
control, the window gets a Clicked event.

If the user clicks in the upper-left corner of the window, this code sets focus to
the button cb_clear:

IF (xpos <= 600 AND ypos <= 600) THEN
cb_clear.SetFocus( )
END IF

DoubleClicked
MouseDown
MouseMove
MouseUp
RButtonDown

For other controls

Occurs when the user clicks on the control.

Event ID | Objects

pbm_bnclicked CheckBox, CommandButton, Graph, OLE, Picture,
PictureButton, RadioButton, StaticText
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Arguments

Return codes

Usage

Examples

See also

None

Long. Return code choices (specify in a RETURN statement):
0 Continue processing
The Clicked event occurs when the user releases the mouse button.

If another control had focus, then a GetFocus and a Clicked event occur for the
control the user clicks.

This code in an OLE control’s Clicked event activates the object in the control:

integer 1li_success
li_success = This.Activate(InPlace!)

GetFocus
RButtonDown
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Close

Syntax 1
Description

Event ID

Arguments
Return codes

Usage

See also

Syntax 2

Description

Event ID

Arguments

Return codes

220

The Close event has different arguments for different objects:

Object See

Application Syntax 1
OLE control Syntax 2
Window Syntax 3

For the application object

Occurs when the user closes the application.

Event ID | Objects
None ] Application
None

None (do not use a RETURN statement)

The Close event occurs when the last window (for MDI applications the MDI
frame) is closed.

Open
SystemError

For OLE controls

Occurs when the object in an OLE control has been activated offsite (the OLE
server displays the object in the server’s window) and that server is closed.

Event ID | Objects
pbm_omnclose 1 OLE
None

Long. Return code choices (specify in a RETURN statement):

0 Continue processing
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Usage

See also

Syntax 3
Description

Event ID

Arguments

Return codes

Usage

See also

If the user closed the OLE server, the user’s choices may cause the OLE object
in the control to be updated, triggering the Save or DataChange events.

DataChange
Save

For windows

Occurs just before a window is removed from display.

Event ID | Objects
pbm_close { Window
None

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

When you call the Close function for the window, a CloseQuery event occurs
before the Close event. In the CloseQuery event, you can specify a return code
to prevent the Close event from occurring and the window from closing.

Do not trigger the Close event to close a window; call the Close function
instead. (Triggering the event simply runs the script and does not close the
window.)

CloseQuery
Open
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CloseQuery

Description

Event ID

Arguments

Return codes

Usage

Examples

222

Occurs when a window is closed, before the Close event.

Event ID | Objects
pbm_closequery \ Window
None

Long. Return code choices (specify in a RETURN statement):

0 Allow the window to be closed
1 Prevent the window from closing

If the CloseQuery event returns a value of 1, the closing of the window is
aborted and the Close event that usually follows CloseQuery does not occur.

If the user closes the window with the Close box (instead of using buttons
whose scripts can evaluate the state of the data in the window), the CloseQuery
event still occurs, allowing you to prompt the user about saving changes or to
check whether data the user entered is valid.

Obsolete techniques
You no longer need to set the ReturnValue property of the Message object.
Use a RETURN statement instead.

This statement in the CloseQuery event for a window asks if the user really
wants to close the window and if the user answers no, prevents it from closing:

IF MessageBox("Closing window", "Are you sure?", &
Question!, YesNo!) = 2 THEN
RETURN 1

ELSE
RETURN 0

END IF

This script for the CloseQuery event tests to see if the DataWindow dw_1 has
any pending changes. If it has, it asks the user whether to update the data and
close the window, close the window without updating, or leave the window
open without updating:

integer li_rc

// Accept the last data entered into the datawindow
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dw_1.AcceptText ()

//Check to see if any data has changed
IF dw_1.DeletedCount ()+dw_1.ModifiedCount () > 0

THEN

li_rc = MessageBox("Closing", &

"Update your changes?", Question!, &

YesNoCancel!, 3)

//User chose
IF li_rc =1

to up data and close window
THEN

Window lw_window

1lw_window

lw_window.

RETURN 0

//User chose
ELSEIF 1li_rc
RETURN 0

= w_genapp_~frame.GetActiveSheet ()
TriggerEvent ("ue_update")

to close window without updating
= 2 THEN

//User canceled

ELSE
RETURN 1
END IF

ELSE

// No changes to the data, window will just close

RETURN 0
END IF

See also Close
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ColumnClick

Description

Event ID

Arguments

Return codes

Usage

Examples

224

Occurs when the user clicks a column header.

Event ID Objects

pbm_lvncolumnclick ListView

Argument Description

column The index of the clicked column

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

The ColumnClicked event is only available when the ListView displays in
report view and the ButtonHeader property is set to TRUE.

This example uses the ColumnClicked event to set up a instance variable for
the column argument, retrieve column alignment information, and display it to

the user:

string ls_label,

ls_align

integer 1li_width

alignment la_align

ii_col = column

This.GetColumn (column,

1i_width)

ls_label, la_align, &

CHOOSE CASE la_align

CASE Right!

rb_right .Checked = TRUE

ls_align =

CASE Left!

"Right!"

rb_left.Checked = TRUE

ls_align =

CASE Center!

rb_center.Checked =
Is_align =

"Left!"

TRUE

"Center!"
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CASE Justify!
rb_just.Checked = TRUE

ls_align = "Justify!"
END CHOOSE

sle_info.Text = String(column) &
+ 1ls_label &

+ ls_align &

+ String(li_width)

+

See also Clicked
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ConnectionBegin

Description In a distributed computing environment, occurs on the server when a client
establishes a connection to the server by calling the ConnectToServer function.

Event ID Event ID | Objects

None —‘ Application

Arguments Argument Description

userid The name or ID of the user who will connect to the
server

password The password that will be used to connect to the server

connectstring Text passed to the server at connection time. The text
can include application-specific information such as
database connection parameters

Return codes ConnectPrivilege enumerated data type. Return code choices (specify in a
RETURN statement):

ConnectPrivilege!
ConnectWithAdminPrivilege!
NoConnectPrivilege

Usage Whenever a client makes a request to connect to a server application, the server
can validate the request. If the client has the proper authority to establish the
connection, the server can permit the request and grant the appropriate
connection privileges. If the client does not have the proper authority, the
server can reject the request.

To handle client requests for connections, you can write a script for the
ConnectionBegin event of the server’s application object. If the server
application accesses a database, you may also want to include the logic to
connect to the database in the ConnectionBegin event.

Examples The following script for the ConnectionBegin event validates each client
connection by testing the values of userid and password, which are arguments

naccad to tha avant
F“OOUU WU uiv vvuiit.

ConnectPrivilege access_rights

access_rights = ConnectPrivilege!
IF userid = "dba" and password = "dba" THEN
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access_rights = ConnectWithAdminPrivilege!

ELSEIF userid = "" or password = "" THEN
access_rights = NoConnectPrivilege!
END IF

RETURN access_rights

See also ConnectionEnd
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ConnectionEnd

Description In a distributed computing environment, occurs on the server when a client
disconnects from the server by calling the DisconnectServer function.

Event ID Event ID Objects
None Application
Arguments Argument Description
userid The name or ID of the user who will be disconnected
from the server
password The password for the user who will be disconnected
from the server
connectstring Text passed to the server at connection time. The text
can include application-specific information such as
database connection parameters
Return codes None (do not use a RETURN statement)
Usage If the server application will access a database, you may want to include the
logic to disconnect from the database in the ConnectionEnd event.
Examples The following script for the ConnectionEnd event disconnects from the
database:
DISCONNECT USING SQLCA;
See also ConnectionBegin
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Constructor

Description

Event ID

Arguments

Return codes

Usage

Occurs when the control or object is created, just before the Open event for the
window that contains the control.

Event ID | Objects
pbm_constructor ’ All objects
None

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

You can write a script for a control’s Constructor event to affect the control’s
properties before the window is displayed.

When a window or user object opens, a Constructor event for each control in
the window or user object occurs. The order of controls in a window’s Control
property (which is an array) determines the order in which Constructor events
are triggered. If one of the controls in the window is a user object, the
Constructor events of all the controls in the user object occur before the
Constructor event for the next control in the window.

When you call OpenUserObject to add a user object to a window dynamically,
its Constructor event and the Constructor events for all of its controls occur.

When you use the CREATE statement to instantiate a class (nonvisual) user
object, its Constructor event occurs.

When a class user object variable has an Autoinstantiate setting of TRUE, its
Constructor event occurs when the variable comes into scope. Therefore, the
Constructor event occurs for:

¢ Global variables when the system starts up

¢ Shared variables when the object with the shared variables is loaded

¢ Instance variables when the object with the instance variables is created
*

Local variables when the function that declares them begins executing
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Examples This example retrieves data for the DataWindow dw_1 before its window is
displayed:

dw_1.SetTransObject (SQLCA)
dw_1.Retrieve( )

See also Destructor
Open
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DataChange

Description Occurs when the server application notifies the control that data has changed.

Event ID Event ID | Objects

pbm_omndatachange ‘ OLE

Arguments None
Return codes Long. Return code choices (specify in a RETURN statement):
0 Continue processing

See also PropertyRequestEdit
PropertyChanged
Rename
ViewChange
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DBError

Description Occurs when a database error occurs in the DataWindow or DataStore.

Event ID Event ID

Objects

pbm_dwndberror

Arguments Argument

DataWindow or DataStore

Description

sqldbcode

Long by value (a database-specific error code)

See your DBMS documentation for information on the
meaning of the code

When there is no error code from the DBMS, sqldbcode
contains one of these values:

¢ -1 — Can’t connect to the database because of
missing values in the transaction object

¢ -2 — Can’t connect to the database

¢ -3 — The key specified in an Update or Retrieve no
longer matches an existing row (this can happen
when another user has changed the row after you
retrieved it)

¢ -4 — Writing a blob to the database failed

sqlerrtext

String by value (a database-specific error message)

sqlsyntax

String by value (the full text of the SQL statement being
sent to the DBMS when the error occurred)

buffer

DWBuffer by value (the buffer containing the row
involved in the database activity that caused the error)

Values are:

¢ Delete! — The delete buffer (data that has been
deleted from the DataWindow)

¢ Filter! — The filter buffer (data that has been
filtered out)

¢ Primary! — The primary buffer (data that has not
been deleted or filtered out)

row

Long by value

The number of the row involved in the database activity
that caused the error (the row being updated, selected,
inserted, or deleted)

Return codes Long. Return code choices (specify in a RETURN statement):
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0 Display the error message
1 Do not display the error message

Usage You can display your own message in the DBError event and suppress the
system message with a return code of 1.

If the row that caused the error is in the Filter buffer, you must unfilter it if you
want the user to correct the problem.

Reported row number
The row number stored in row is the number of the row in the buffer, not
the number the row had when it was retrieved into the DataWindow object.

Obsolete functions Information formerly provided by the DBErrorCode
and DBErrorMessage functions is available in the arguments sgldbcode and
sqlerrtext.

Examples This example illustrates how to display custom error messages for particular
database error codes:

CHOOSE CASE sgldbcode

CASE -195 // Required value is NULL.
MessageBox ("Database Problem", &
"Error inserting row " + string(row) &
+ ". Please specify value for Employee Id")
CASE
// Code to handle other errors

END CHOOSE

RETURN 1 // Do not display system error message

See also Error
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Deactivate
Description Occurs when the window becomes inactive.
Event ID Event ID | Objects
pbm_deactivate ‘ Window
Arguments None
Return codes Long. Return code choices (specify in a RETURN statement):
0 Continue processing
Usage When a window is closed, a Deactivate event occurs.
See also Activate

Show
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DeleteAllltems
Description Occurs when all the items in the ListView are deleted.
Event ID !
Event ID i Objects
pbm_lvndeleteallitems ; ListView
Arguments None

Return codes

Examples

See also

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

This example uses the DeleteAllltems event to ensure that there’s a default
item in the ListView control:

This.AddItem("Default item", 1)

Deleteltem
Insertltem
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Deleteltem

Syntax 1
Description

Event ID

Arguments

Return codes

Examples

See also

Syntax 2
Description

Event ID

236

The Deleteltem event has different arguments for different objects:

Object See
ListView control Syntax 1
TreeView control Syntax 2

For ListView controls

Occurs when an item is deleted.

Event ID Objects

pbm_lvndeleteitem ListView

Argument Description

index Integer by value (the index of the deleted item)

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

This example for the Deleteltem event displays a message with the number of
the deleted item:

MessageBox ("Message", "Item " + String(index) &
+ " deleted.")

Delete Allltems
InsertItem

For TreeView controls

Occurs when an item is deleted.

Event ID | Objects

pbm_tvndeleteitem ‘ TreeView
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Arguments Argument | Description
handle E Long by value (the handle of the deleted item)
Return codes Long. Return code choices (specify in a RETURN statement):
0 Continue processing
Examples This example displays the name of the deleted item in a message:

reeViewlItem 11_tvi
This.GetItem(handle, 11_tvi)

MessageBox ("Message", String(ll_tvi.Label) &
+ " has been deleted.")
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Destructor

Description

Event ID

Arguments

Return codes

Usage

See also

238

Occurs when the user object or control is destroyed, immediately after the
Close event of a window.

Event ID | Objects
pbm_destructor \ All objects
None

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

When a window is closed, each control’s Destructor event destroys the control
and removes it from memory. After they’ve been destroyed, you can no longer
refer to those controls in other scripts (if you do, a runtime error occurs).

Constructor
Close
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DoubleClicked

The DoubleClicked event has different arguments for different objects:

Object See
DataWindow control Syntax 1
ListBox, PictureListBox, ListView, and Syntax 2
Tab controls

TreeView control Syntax 3
Window Syntax 4
Other controls Syntax 5

Syntax 1 For DataWindow controls
Description Occurs when the user double-clicks in a DataWindow control.
ID
Event Event ID Objects
pbm_dwnlbuttondblclk DataWindow
men
Arguments Argument Description
Xxpos Integer by value (the distance of the pointer from the
left side of the DataWindow’s workspace)
ypos Integer by value (the distance of the pointer from the
top of the DataWindow’s workspace)
row Long by value (the number of the row the user
double-clicked)
If the user didn’t double-click on a row, the value of
the row argument is 0. For example, row is 0 when
the user double-clicks outside the data area, in text or
spaces between rows, or in the header, summary, or
footer area
dwo DWObject by value (a reference to the object within

Return codes

the DataWindow the user double-clicked)

Long. Return code choices (specify in a RETURN statement):

0 Continue processing
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Usage

Examples

See also

Syntax 2
Description

Event ID

240

The xpos and ypos arguments provide the same values the functions PointerX
and PointerY return when you call them for the DataWindow control.

The dwo argument provides easy access to the object the user clicks. You don’t
need to know the coordinates of elements within the DataWindow to program
object-specific responses to the user’s clicks. For example, you can prevent
editing of a column and use the Clicked script to set data or properties for the
column and row the user clicks.

This example displays a message box reporting the row and column clicked
and the position of the pointer relative to the upper-left corner of the
DataWindow control:

string ls_columnname

IF dwo.Type = "column" THEN
1s_columnname = dwo.Name
END IF

MessageBox ("DoubleClicked Event", &

"Row number: " + row &
+ "~rColumn name: " + ls_columnname &
+ "~rDistance from top of dw: " + ypos &
+ "~rDistance from left side of dw: " + xpos)
Clicked
ItemFocusChanged
RButtonDown
RowFocusChanged

For ListBox, PictureListBox, ListView, and Tab controls

Occurs when the user double-clicks on the control.

Event ID Objects

pbm_lbndblclk ListBox, PictureListBox

pbm_lvndoubleclicked | ListView

pbm_tcndoubleclicked | Tab
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Arguments

Return codes

Usage

Examples

See also

Syntax 3
Description

Event ID

Arguments

Argument Description

index E Integer by value

The index of the item the user double-clicked (for tabs,
the index of the tab page)

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

In a ListView control, the Clicked event occurs twice during a double-click
action, before and after the DoubleClicked event. (The Clicked event occurs
the first time the button is first released; the DoubleClicked event occurs on the
second click when the button is pressed; and the Clicked event occurs again
when the second button press is released.)

In a ListBox or PictureListBox, double-clicking on an item also triggers a
SelectionChanged event.

This example uses the DoubleClicked event to begin editing the double-clicked
ListView item:

This.EditLabels = TRUE

Clicked
ColumnClick
ItemChanged
ItemChanging
RightClicked
RightDoubleClicked
SelectionChanged
SelectionChanging

For TreeView controls

Occurs when the user double-clicks on the control.

Event ID Objects

pbm_tvndoubleclicked | TreeView

Argument Description
handle Long by value (the handle of the item the user double-
clicked)
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Return codes Long. Return code choices (specify in a RETURN statement):

0 Continue processing

Examples This example turns on editing for the double-clicked TreeView item:

TreeViewltem ltvi_current
ltvi_current = tv_1l.FindItem(CurrentTreelItem!, 0)
This.EditLabel (1tvi_current)

See also Clicked
RightClicked
RightDoubleClicked
SelectionChanged
SelectionChanging

Syntax 4 For windows

Description Occurs when the user double-clicks in an unoccupied area of the window (any
area with no visible, enabled object).

EventID Event ID Objects

pbm_lbuttondblclk Window

Arguments Argument Description

flags UnsignedLong by value (the modifier keys and mouse
buttons that are pressed)

Values are:

1 — Left mouse button

2 — Right mouse button

4 — SHIFT key

8 — CTRL key

4 16 — Middle mouse button

* & & o

In the Clicked event, the left mouse button is being

released, so 1 is not summed in the value of flags

FOR INFO  For an exnlanation of flags
ey Yt Mr (e}

MouseMove on page 302

see Syntax 2 of

Xpos Integer by value (the distance of the pointer from the
left edge of the window’s workspace in PowerBuilder
units)
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Return codes

Usage

See also

Syntax 5
Description

Event ID

Arguments

Return codes

Usage

See also

Argument | Description

ypos Integer by value (the distance of the pointer from the
top of the window’s workspace in PowerBuilder units)
Long. Return code choices (specify in a RETURN statement):

0 Continue processing

The xpos and ypos arguments provide the same values the functions PointerX
and PointerY return when you call them for the window.

Clicked
MouseDown
MouseMove
MouseUp
RButtonDown

For other controls

Occurs when the user double-clicks on the control.

Event ID Objects
pbm_bndoubleclicked Graph, OLE, Picture, StaticText

pbm_cbndblclk DropDownListBox, DropDownPictureListBox

pbm_rendoubleclicked | RichTextEdit

None
Long. Return code choices (specify in a RETURN statement):
0 Continue processing

The DoubleClicked event for DropDownListBoxes is only active when the
Always Show List property is on.

On Macintosh
Since this property is not available on the Macintosh, the DoubleClicked
event is not available for DropDownListBoxes on the Macintosh.

Clicked
RButtonDown
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DragDrop

Syntax 1

Description

Event ID

Arguments

Return codes

Usage

244

The DragDrop event has different arguments for different objects:

Object See

DataWindow control Syntax 1

ListBox, PictureListBox, ListView, and Syntax 2
Tab controls

TreeView control Syntax 3

Windows and other controls Syntax 4

For DataWindow controls

Occurs when the user drags an object onto the control and releases the mouse
button to drop the object.

Event ID | Objects

pbm_dwndragdrop 1 DataWindow

Argument Description

source DragObiject by value (a reference to the control being
dragged)

row Long by value (the number of the row the pointer was

over when the user dropped the object)

If the pointer wasn’t over a row, the value of the row
argument is 0. For example, row is 0 when the pointer is
outside the data area, in text or spaces between rows, or
in the header, summary, or footer area

dwo DWObject by value (a reference to the object under the
pointer within the DataWindow when the user dropped
the object)

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

Obsolete functions You no longer need to call the DraggedObject function
in a drag event. Use the source argument instead.
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Examples

See also

Syntax 2

Description

Event ID

Arguments

Return codes

Usage

Examples

This example for the DragDrop event for a DataWindow checks whether the
source object is a DataWindow control. If so, it finds out the current row in the
source and moves it to the target:

DataWindow ldw_Source

IF source.TypeOf() = DataWindow! THEN
ldw_Source = source
IF row > 0 THEN
ldw_Source.RowsMove (row, row, Primary!
This, 1, Primary!)
END IF
END IF

DragEnter

Dragl eave
DragWithin

For ListBox, PictureListBox, ListView, and Tab controls

Occurs when the user drags an object onto the control and releases the mouse
button to drop the object.

Event ID Objects

pbm_lbndragdrop ListBox, PictureListBox

pbm_lvndragdrop ListView

pbm_tcndragdrop Tab

Argument Description

source DragObject by value (a reference to the control being
dragged)

index Integer by value (the index of the target ListView item)

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

Obsolete functions You no longer need to call the DraggedObject function
in a drag event. Use the source argument instead.

For ListView controls, see the example for BeginDrag.
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This example inserts the dragged ListView item:

This.AddItem(1lvi_dragged_object)
This.Arrange( )

See also BeginDrag
BeginRightDrag
DragEnter
Dragl eave
DragWithin

Syntax 3 For TreeView controls

Description Occurs when the user drags an object onto the control and releases the mouse
button to drop the object.

Event ID Event ID Objects

pbm_tvndragdrop TreeView

Arguments Argument Description

source DragObject by value (a reference to the control being
dragged)

handle Long by value (the handle of the target TreeView item)

Return codes Long. Return code choices (specify in a RETURN statement):

0 Continue processing

Usage Obsolete functions You no longer need to call the DraggedObject function
in a drag event. Use the source argument instead.

Examples This example inserts the dragged object as a child of the TreeView item it is
dropped upon:

TreeViewItem 1ltv_1

This.GetItem(handle, 1ltv_1)
This.SetDropHighlight (handle)
This.InsertItemFirst (handle, itvi_drag_object)
This.ExpandItem(handle)

This.SetRedraw (TRUE)

See also DragEnter
Dragl eave
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Syntax 4

Description

Event ID

Arguments

Return codes

Usage

Examples

DragWithin

For windows and other controls

Occurs when the user drags an object onto the control and releases the mouse
button to drop the object.

Event ID Objects

pbm_bndragdrop CheckBox, CommandButton, Graph, Picture,
PictureButton, RadioButton

pbm_cbndragdrop DropDownListBox, DropDownPictureListBox

pbm_endragdrop SingleLineEdit, EditMask, MultiLineEdit, StaticText

pbm_omndragdrop OLE

pbm_rendragdrop RichTextEdit

pbm_sbndragdrop HScrollBar, VScrollBar

pbm_uondragdrop UserObject

pbm_dragdrop Window

Argument | Description

source DragObject by value (a reference to the control being
dragged)

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

When a control’s DragAuto property is TRUE, a drag operation begins when
the user presses a mouse button.

Obsolete functions You no longer need to call the DraggedObject function
in a drag event. Use the source argument instead.

Example 1 In this example from the w_orderentry window in the ABNC
sample application, this code in the DoubleClicked event for the
DataWindow dw_orddetail starts a drag operation:

IF dw_orddetail.GetRow() > 0 THEN
dw_orddetail .Drag (Begin!)
This.DragIcon = "dragitem.ico"
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END IF

Then in the DragDrop event for a trashcan Picture control, this code deletes the
row the user clicked and dragged from the DataWindow control:

long 11_currow
dwitemstatus ldwis_delrow

11_currow = dw_orddetail.GetRow( )

// Save the row's status flag for later use
ldwis_delrow = dw_orddetail.GetItemStatus &
(11_currow, 0, Primary!)

// Now, delete the current row from dw_orddetail
dw_orddetail .DeleteRow(0)

Example 2 This example for a trashcan Picture control’s DragDrop event
checks whether the source of the drag operation is a DataWindow. If so, it
asks the user whether to delete the current row in the source DataWindow:

DataWindow ldw_Source
Long 11_RowToDelete
Integer 1i_Choice

IF source.TypeOf () = DataWindow! THEN

ldw_Source = source
11_RowToDelete = 1ldw_Source.GetRow()

IF 11_RowToDelete > 0 THEN
1i_Choice = MessageBox("Delete", &
"Delete this row?", Question!, YesNo!, 2)
IF 1li_Choice = 1 THEN
1dw_Source.DeleteRow (11_RowToDelete)

END IF
ELSE
Beep (1)
END IF
ELSE
Beep (1)
END IF
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See also DragEnter
Dragl.eave
DragWithin
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DragEnter

Description Occurs when the user is dragging an object and enters the control.
Event ID Event ID Objects
pbm_bndragenter CheckBox, CommandButton, Graph, Picture,
PictureButton, RadioButton
pbm_cbndragenter Droﬁi)\(;v;nListBox, DropDownPictureListBox
pbm_dwndragenter DataWindow
pbm_endragenter SingleLineEdit, EditMask, MultiLineEdit, StaticText
pbm_lbndragenter ListBox, PictureListBox
pbm_lvndragenter ListView
pbm_omndragenter OLE
pbm_rendragenter RichTextEdit
pbm_sbndragenter HScrollBar, VScrollBar
pbm_tcndragenter Tab
pbm_tvndragenter TreeView
pbm_uondragenter UserObject
pbm_dragenter Window
Arguments Argument Description
source DragObject by value (a reference to the control being
dragged)
Return codes Long. Return code choices (specify in a RETURN statement):
0 Continue processing
Usage Obsolete functions You no longer need to call the DraggedObject function
in a drag event. Use the source argument instead.
Examples This example for a Picture control’s DragDrop event adds a border to itself

when another Picture control (the source) is dragged within its boundaries:

IF source.TypeOf () = Picture! THEN
This.Border = TRUE
END IF
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See also DragDrop
Dragleave
DragWithin
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DraglLeave
Description Occurs when the user is dragging an object and leaves the control.
Event ID Event ID Objects
pbm_bndragleave CheckBox, CommandButton, Graph, Picture,
PictureButton, RadioButton
pbm_cbndragleave DropDownListBox, DropDownIsi;.tureListBox
pbm_dwndragleave DataWindow
pbm_endragleave SingleLineEdit, EditMask, MultiLineEdit, StaticText
pbm_lbndragleave ListBox, PictureListBox
pbm_lvndragleave ListView
pbm_omndragleave OLE
pbm_rendragleave RichTextEdit
pbm_sbndragleave HScrollBar, VScrollBar
pbm_tcndragleave Tab
pbm_tvndragleave TreeView
pbm_uondragleave UserObject
pbm_dragleave Window
Arguments Argument Description
source DragObject by value (a reference to the control being
dragged)
Return codes Long. Return code choices (specify in a RETURN statement):
0 Continue processing
Usage Obsolete functions You no longer need to call the DraggedObject function
in a drag event. Use the source argument instead.
Examples This example checks the name of the control being dragged and if itis cb_1 it

cancels the drag operation:

IF ClassName (source) = "cb_1" THEN
cb_1.Drag(Cancel!)
END If
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This example for a Picture control’s DragDrop event removes its own border
when another Picture control (the source) is dragged beyond its boundaries:

IF source.TypeOf () = Picture! THEN
This.Border = TRUE
END IF

See also DragDrop

DragEnter
DragWithin
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DragWithin

Event ID

Arguments

Return codes

Usage

254

The DragWithin event has different arguments for different objects:

Object See

DataWindow control Syntax 1

ListBox, PictureListBox, ListView, and Syntax 2
Tab controls

TreeView control Syntax 3

Windows and other controls Syntax 4

For DataWindow controls
Occurs when the user is dragging an object within the controi.

Event ID Objects

pbm_dwndragwithin DataWindow

Argument Description

source DragObject by value (a reference to the control being
dragged)

row Long by value (the number of the row the pointer is
over)

If the pointer isn’t over a row, the value of the row
argument is 0. For example, row is 0 when the pointer
is outside the data area, in text or spaces between rows,
or in the header, summary, or footer area

dwo DWObject by value (a reference to the object under the
pointer within the DataWindow)

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

The DragWithin event occurs repeatedly as the mouse moves within the
control.

Obsolete functions You no longer need to call the DraggedObject function
in a drag event. Use the source argument instead.
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See also

Syntax 2
Description

Event ID

Arguments

Return codes

Usage

Examples

See also

Syntax 3

Description

DragDrop
DragEnter
Dragl.eave

For ListBox, PictureListBox, ListView, and Tab controls

Occurs when the user is dragging an object within the control.

Event ID Objects

pbm_lbndragwithin ListBox, PictureListBox

pbm_lvndragwithin ListView

pbm_tcndragwithin Tab )

Argument Description

source DragObject by value (a reference to the control being
dragged)

gindex Integer by value (a reference to the ListView item under

the pointer in the ListView control)

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

Obsolete functions You no longer need to call the DraggedObject function
in a drag event. Use the source argument instead.

This example changes the background color of the ListView when a
DragObject enters its border:

This.BackColor = RGB(128, 0, 128)
DragDrop

DragEnter
DragLeave

For TreeView controls

Occurs when the user is dragging an object within the control.
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Event ID

Arguments

Return codes

Usage

Examples

See also

Syntax 4
Description

Event ID

256

Event ID

Obijects

pbm_tvndragwithin

TreeView

Argument Description

source DragObject by value (a reference to the control being
dragged)

handle Long (a reference to the ListView item under the

pointer in the TreeView control)

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

Obsolete functions You no longer need to call the DraggedObject function
in a drag event. Use the source argument instead.

This example changes the background color of the TreeView when a

DragObject enters its border:

This.BackColor

DragDrop
DragEnter
Dragleave

= RGB(128, 0, 128)

For windows and other controls

Occurs when the user is dragging an object within the control.

Event ID

Objects

pbm_bndragwithin

CheckBox, CommandButton, Graph, Picture,
PictureButton, RadioButton

pbm_cbndragwithin

DropDownListBox, DropDownPictureListBox

pbm_endragwithin

SingleLineEdit, EditMask, MultiLineEdit, StaticText

pbm_omndragwithin

OLE

pbm_rendragwithin

RichTextEdit

pbm_sbndragwithin

HScrollBar, VScroliBar

pbm_uondragwithin

UserObject
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Arguments

Return codes

Usage

See also

Event ID | Objects

pbm_dragwithin ! Window

Argument | Description

source i DragObject by value (a reference to the control being
' dragged)

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

Obsolete functions You no longer need to call the DraggedObject function
in a drag event. Use the source argument instead.

DragDrop

DragEnter
Dragl eave
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EditChanged

Description Occurs for each keystroke the user types in an edit control in the DataWindow.
Event ID Event ID Objects

pbm_dwnchanging DataWindow
Arguments Argument Description

row Long by value (the number of the row containing the

item whose value is being changed)

dwo DWObject by value (a reference to the column
containing the item whose value is being changed. Dwo
is a reference to the column object, not the name of the
column)

data String by value (the current contents of the
DataWindow edit control)

Return codes Long. Return code choices (specify in a RETURN statement):

0 Continue processing

Examples This example displays the row and column that the user is editing in a
StaticText control:

st_1.Text = "Row " + String(row) &
+ " in column " + dwo.Name
See also ItemChanged
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EndLabelEdit

The EndLabelEdit event has different arguments for different objects:
Object See

ListView control Syntax 1

TreeView control | Syntax 2

Syntax 1 For ListView controls
Description Occurs when the user finishes editing an item’s label.
Event ID Event ID Objects
pbm_lvnendlabeledit ListView
Arguments Argument Description
index Integer. The index of the ListView item for which you
have edited the label
newlabel The string that represents the new label for the
ListView item
Return codes Long. Return code choices (specify in a RETURN statement):
0 Allow the new text to become the item’s label
1 Prevent the new text from becoming the item’s label
Usage The user triggers this event by pressing ENTER or TAB after editing the text.
Examples This example displays the old label and the new label in a SingleLineEdit:
ListViewItem 1lvi
sle_info.text = "Finished editing " &
+ String(lvi.label) &
+". Item changed to "+ String(newlabel)
See also BeginLabelEdit
Syntax 2 For TreeView controls
Description Occurs when the user finishes editing an item’s label.
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Event ID

Arguments

Return codes

Usage

Examples

See also

260

Event ID Objects

pbm_tvnendlabeledit TreeView

Argument Description

handle Integer. The index of the TreeView item for which you
have edited the label

newtext The string that represents the new label for the
TreeView item

Long. Return code choices (specify in a RETURN statement):

0 Allow the new text to become the item’s label
1 Prevent the new text from becoming the item’s label

The user triggers this event by pressing ENTER or TAB after editing the text.

This example displays the old label and the new label in a SingleLineEdit:

TreeViewlItem tvi

This.GetTtem (handle, tvi)
sle_info.Text = "Finished editing " &
+ String(tvi.Label) &
+ ". Item changed to " &
+ String (newtext)

BeginLabelEdit
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Error
Description Occurs when an error is found in a data or property expression for an external
object or a DataWindow object. Also occurs when a communications error is
found in a distributed application.
Event |
ent 1D Event ID Objects
None Connection, DataWindow, DataStore, OLE, OLEObject
Arguments s
9 Argument Description
errornumber Unsigned integer by value (PowerBuilder’s error
number)
errortext String, read-only (PowerBuilder’s error message)
errorwindowmenu String, read-only (the name of the window or menu that
is the parent of the object whose script caused the error)
errorobject String, read-only (the name of the object whose script
caused the error)
errorscript String, read-only (the full text of the script in which the
error occurred)
errorline Unsigned integer by value (the line in the script where
the error occurred)
action ExceptionAction by reference

A value you specify to control the application’s course
of action as a result of the error. Values are:

¢ ExceptionFail! — Fail as if this script were not
implemented. The error condition triggers the
SystemError event

¢ Exceptionlgnore! — Ignore this error and return as
if no error occurred (use this option with caution
because the conditions that caused the error can
cause another error)

¢ ExceptionRetry! — Execute the function or evaluate
the expression again in case the OLE server was
not ready. This option is not valid for DataWindows

¢ ExceptionSubstituteReturnValue! — Use the value
specified in the returnvalue argument instead of the
value returned by the OLE server or DataWindow
and cancel the error condition
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Return codes

Usage

262

Argument Description

returnvalue Any by reference (a value whose data type matches the
expected value that the OLE server or DataWindow
would have returned)

This value is used when the value of action is
ExceptionSubstituteReturnValue!

None (do not use a RETURN statement)

DataWindow and OLE objects are dynamic. Expressions that use dot notation
to refer to data and properties of these objects may be valid under some runtime
conditions but not others. The Error event allows you to respond to this
dynamic situation with error recovery logic.

The Error event also allows you to respond to communications errors in the
client component of a distributed application. In the Error event for a custom
connection object, you can tell PowerBuilder what action to take when an error
occurs during communications between the client and the server.

The Error event gives you an opportunity to substitute a default value when the
error is not critical to your application. Its arguments also provide information
that is helpful in debugging. For example, the arguments can help you debug
DataWindow data expressions that can’t be checked by the compiler—such
expressions can only be evaluated during execution.

When to substitute a return value

The ExceptionSubstituteReturnValue! action allows you to substitute a
return value when the last element of an expression causes an error. Do not
use ExceptionSubstituteReturnValue! to substitute a return value when an
element in the middle of an expression causes an error. The substituted
return value will not match the data type of the unresolved object reference
and will cause a system error.

The ExceptionSubstituteReturnValue! action is most useful for handling
errors in data expressions.

For DataWindows, when an error occurs while evaluating a data or property
expression, error processing occurs like this:



Chapter 9  PowerScript Events

Examples

See also

1 The Error event occurs

2 If the Error event has no script or its action argument is set to
ExceptionFail!, the SystemError event occurs

3 If the SystemError event has no script, an application error occurs and
the application is terminated

The error processing in the client component of a distributed application is the
same as for DataWindows.

For information about error processing in OLE controls, see the
ExternalException event.

For information about data and property expressions for DataWindow objects,
see the DataWindow Reference.

For information about handling communications errors in a distributed
application, see the discussion of distributed applications in Application
Techniques.

This example displays information about the error that occurred and allows the
script to continue:

MessageBox ("Error Number " + string(errornumber)s&
+ " Occurred", "Errortext: " + String(errortext))
action = ExceptionIgnore!

DBError
ExternalException
SystemError
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ExternalException

Description Occurs when an OLE automation command caused an exception on the OLE
server.
Event ID Event ID Objects
None OLE, OLEObject
Arguments Argument Description
resultcode UnsignedLong by value (a PowerBuilder number
identifying the exception that occurred on the server)
exceptioncode UnsignedLong by value (a number identifying the error
that occurred on the server. For the meaning of the code,
see the server documentation)
source String by value (the name of the server (provided by the

server))

description

String by value (a description of the exception (provided
by the server))

helpfile

String by value (the name of a Help file containing
information about the exception (provided by the
server))

helpcontext

264

UnsignedLong by value (the context ID of a Help topic
in helpfile containing information about the exception
(provided by the server))



Chapter 9  PowerScript Events

Return codes

Usage

Argument Description

action ExceptionAction by reference

A value you specify to control the application’s course
of action as a result of the error. Values are:

¢ ExceptionFail! — Fail as if this script were not
implemented. The error condition triggers the
SystemError event

¢ Exceptionlgnore! — Ignore this error and return as if
no error occurred (use this option with caution
because the conditions that caused the error can
cause another error)

¢ ExceptionRetry! — Execute the function or evaluate
the expression again in case the OLE server was not
ready

¢ ExceptionSubstituteReturnValue! — Use the value
specified in the returnvalue argument instead of the
value returned by the OLE server or DataWindow
and cancel the error condition

returnvalue Any by reference

A value whose data type matches the expected value
that the OLE server would have returned. This value is
used when the value of action is
ExceptionSubstituteReturnValue!

None (do not use a RETURN statement)

OLE objects are dynamic. Expressions that refer to data and properties of these
objects may be valid under some runtime conditions but not others. If the
expression causes an exception on the server, PowerBuilder triggers the
ExternalException event. The ExternalException event gives you information
about the error that occurred on the OLE server.

The server defines what it considers exceptions. Some errors, such as
mismatched data types, generally do not cause an exception but do trigger the
Error event. In some cases you may not consider the cause of the exception to
be an error. To determine the reason for the exception, see the documentation
for the server.

When an exception occurs because of a call to an OLE server, error handling
occurs like this:
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Examples

See also
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1  The ExternalException event occurs

2 If the ExternalException event has no script or its action argument is
set to ExceptionFail!, the Error event occurs

3 If the Error event has no script or its action argument is set to
ExceptionFail!, the SystemError event occurs

4  If the SystemError event has no script, an application error occurs and
the application is terminated

Suppose your window has two instance variables: one for specifying the
exception action and another of type Any for storing a potential substitute
value. Before accessing the OLE property, a script sets the instance variables
to an appropriate values:

ie_action = ExceptionSubstituteReturnValue!
ia_substitute = 0
1i_currentsetting = ole_1.0bject.Value

If the command fails, a script for the ExternalException event displays the Help
topic named by the OLE server, if any. It substitutes the return value you
prepared and returns. The assignment of the substitute value to
1i_currentsetting works correctly because their data types are compatible:

string ls_context

// Command line switch for WinHelp numeric context ID

ls_context = "-n " + String(helpcontext)
If Len(HelpFile) > 0 THEN

Run ("winhelp.ext " + ls_context + " " + helpfile)
END IF

action = ExceptionSubstituteReturnvalue!
returnvalue = ia_substitute

Because the event script must serve for every automation command for the
control, you would need to set the instance variables to appropriate values
before each automation command.

Error
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FileExists

Description

Event ID

Arguments

Return codes

Usage

Examples

Occurs when a file is saved in the RichTextEdit control and the file already
exists.

Event ID Objects
pbm_renfileexists RichTextEdit
Argument Description
filename The name of the file

Long. Return code choices (specify in a RETURN statement):

0 Continue processing
1 Saving of document is canceled

The SaveDocument function can trigger the FileExists event.

This script for FileExists checks a flag to see if the user is performing a save
(which will automatically overwrite the opened file) or wants to rename the file
using Save As. For the Save As case, the script asks the user to confirm
overwriting the file:

integer 1i_answer

// I1If user asked to Save to same file,
// don't prompt for overwriting
IF ib_saveas = FALSE THEN RETURN O

li_answer = MessageBox("FileExists", &
filename + " already exists. Overwrite?", &
Exclamation!, YesNo!)
MessageBox ("Filename arg", filename)

// Returning a non-zero value cancels save
IF 1li_answer = 2 THEN RETURN 1
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GetFocus
Description Occurs just before the control receives focus (before it is selected and becomes
active).
Applies to all controls
Event ID Event ID Objects
pbm_bnsetfocus CheckBox, CommandButton, Graph, OLE, Picture,
PictureButton, RadioButton
pbm_cbnsetfocus DropDownListBox, DropDownPictureListBox
pbm_dwnsetfocus DataWindow
pbm_ensetfocus SingleLineEdit, EditMask, MultiLineEdit, StaticText
pbm_lbnsetfocus ListBox, PictureListBox
pbm_lvnsetfocus ListView
pbm_rensetfocus RichTextEdit -
pbm_sbnsetfocus HScrollBar, VScrollBar
pbm_tcnsetfocus Tab
pbm_tvnsetfocus TreeView
Arguments None
Return codes Long. Return code choices (specify in a RETURN statement):

0 Continue processing
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Usage

Examples

See also

On Macintosh

On the Macintosh, only controls that have editable text can have focus.
Other controls never get focus. A GetFocus event never occurs for controls
without an edit box. So if you are designing an application that you want to
run on the Macintosh as well as other PowerBuilder platforms, you should
not put important code in GetFocus and LoseFocus event scripts.

For example if a user edits text in a SingleLineEdit and then clicks on a
CommandButton, the SingleLineEdit still has the focus. The Clicked event
occurs for the CommandButton, but no LoseFocus or GetFocus events
occur.

Example 1 This example in a SingleLineEdit control’s GetFocus event
selects the text in the control when the user tabs to it:

This.SelectText (1, Len(This.Text))

Example 2 In Example 1, when the user clicks the SingleLineEdit rather
than tabbing to it, the control gets focus and the text is highlighted but then
the click deselects the text. If you define a user event that selects the text
and then post that event in the GetFocus event, the highlighting works when
the user both tabs and clicks. This code is in the GetFocus event:

This. EVENT POST ue_select( )
This code is in the ue_select user event:

This.SelectText (1, Len(This.Text))

Clicked
LoseFocus
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Hide
Description

Event ID

Arguments

Return codes

Usage

See also
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Occurs just before the window is hidden.

Event ID | Objects
pbm_hidewindow 1 Window
None

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

A Hide event can occur when a sheet in an MDI frame is closed. It does not
occur when closing a main, response, or popup window.

Close
Show
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HotLinkAlarm

Description Ocecurs after a Dynamic Data Exchange (DDE) server application has sent new
(changed) data and the client DDE application has received it.

Sl Event ID | Objects
pbm_ddedata ‘ Window
Arguments None
Return codes Long. Return code choices (specify in a RETURN statement):
0 Continue processing
Usage After establishing a hot link with a DDE server application with the
StartHotLink function, actions on the server can trigger the HotLinkAlarm
event.
Examples This script in the HotLinkAlarm event gets information about the DDE server

application and the new data:

string ls_data, ls_appl, ls_topic, ls_item
GetDataDDEOrigin(ls_appl, ls_topic, ls_item)
GetDataDDE (1s_data)
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Idle

Description

Event ID

Arguments
Return codes

Examples
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Occurs when the Idle function has been called in an application object script
and the specified number of seconds have elapsed with no mouse or keyboard
activity.

Event ID | Objects
None ‘ Application
None

None (do not use a RETURN statement)

This statement in an application script causes the Idle event to be triggered after
300 seconds of inactivity:

Idle(300)
In the Idle event itself, this statement closes the application:

HALT CLOSE
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InputFieldSelected

Description

Event ID

Arguments

Return codes

Examples

See also

In a RichTextEdit control, occurs when the user has double-clicked or pressed
ENTER in an input field, allowing the user to edit the data in the field.

Event ID Objects

pbm_reninputfieldselected | RichTextEdit

Argument Description

ieldname String by value (the name of the input field that
g oy p
was selected)

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

This script for the InputFieldSelected event of a RichTextEdit control gets the
data in the input field the user is about to edit:

string ls_fieldvalue
ls_fieldvalue = This.InputFieldGetData (fieldname)

PictureSelected
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Insertitem
Description Occurs when an item is inserted in the ListView.
D .
Event| Event ID Objects
pbm_lvninsertitem ListView
Arguments Argument Description
index An integer that represents the index of the item being
inserted into the TreeView
Return codes Long. Return code choices (specify in a RETURN statement):
0 Continue processing
Examples This example displays the label and index of the inserted item:
ListViewItem 1vi
This.GetItem(index, 1lvi)
sle_info.Text = "Inserted "+ String(lvi.Label) &
+ " into position " &
+ String (index)
See also Deleteltem
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ltemChanged

Syntax 1

Description

Event ID

Arguments

Return codes

Usage

The ItemChanged event has different arguments for different objects:

Object See
DataWindow control and DataStore Syntax 1
ListView control Syntax 2

For DataWindow controls and DataStores

Occurs when a field in a DataWindow control has been modified and loses
focus (for example, the user presses ENTER, the TAB key, or an arrow key or
clicks the mouse on another field within the DataWindow). ItemChanged can
also occur when the AcceptText or Update function is called for a
DataWindow control or DataStore object.

Event ID Objects

pbm_dwnitemchange DataWindow control or DataStore

Argument Description

row Long by value (the number of the row containing the
item whose value has been changed)

dwo DWObject by value (a reference to the column
containing the item whose value has been changed. Dwo
is a reference to the column object, not the name of the
column)

data String by value (the new data the user has specified for
the item)

Long. Return code choices (specify in a RETURN statement):

0 (Default) Accept the data value
1 Reject the data value and don’t allow focus to change
2 Reject the data value but allow the focus to change

The ItemChanged event does not occur when the DataWindow control itself
loses focus. If the user clicks on an Update or Close button, you will need to
write a script that calls AcceptText to see if a changed value should be accepted
before the button’s action occurs.
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Obsolete techniques
Information formerly provided by the GetText function is available in the
data argument.

Instead of calling SetActionCode, use a RETURN statement with a return
code.

Examples This example uses the ItemChanged event to provide additional validation; if
the column is emp_name, it checks that only letters were entered in the column:

See also

Syntax 2
Description

Event ID

Arguments

Return codes

276

IF dwo.Name = "emp_name" THEN
IF NOT Match(data, "~[A-Za-z]$) THEN
RETURN 2
END TIF
END IF
ItemError

For ListView controls

Occurs when an ListView item has changed.

Event ID Objects

pbm_lvnitemchanged | ListView

Argument Description
index The index of the item that is changing
focuschanged Boolean (specifies if focus has changed for the item)

hasfocus Boolean (specifies whether the item has focus)

Boolean (specifies whether the selection has changed
for the item)

selectionchange

selected Boolean (specifies whether the item is selected)
nthornbhanon Ranlaan £ f anvthing nthar than farng nr
vner L’lullsC puvivat 1 au_y lllllls VULllILl uidaill 1tvvud vl

Long. Return code choices (specify in a RETURN statement):

0 Continue processing
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Examples This example checks whether the event is occurring because focus has changed
to the item:
ListViewItem 1_1vi
lv_list.GetTItem(index, 1_1vi)
IF focuschange and hasfocus THEN
slel.Text = String(lvi.label) +" has gotten focus."
See also ItemChanging
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ItemChanging

Description Occurs just before a ListView changes.
Event ID Event ID Objects
pbm_lvnitemchanging | ListView
Arguments Argument Description
index The index of the item that has changed
focuschange Boolean (specifies if focus is changing for the item)
hasfocus Boolean (specifies whether the item has focus)
selectionchange Boolean (specifies whether the selection is changing for
the item)
selected Boolean (specifies whether the item is selected)
otherchange Boolean (specifies if anything other than focus or
selection has changed for the item)
Return codes Long. Return code choices (specify in a RETURN statement):
0 Continue processing
See also ItemChanged
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ItemCollapsed

Description Occurs when a TreeView item has collapsed.

t
Event ID Event ID | Objects

pbm_tvnitemcollapsed ‘ TreeView

Arguments

Argument Description

|
handle ’ Long by reference (the handle of the collapsed
| TreeViewltem)

Return codes Long. Return code choices (specify in a RETURN statement):

0 Continue processing

Examples This example changes the picture for the collapsed item:

TreeViewItem 1_tvi
integer 1li_level

This.GetItem(handle, 1_tvi)

CHOOSE CASE 1_tvi.Level
CASE 1
1_tvi.PictureIndex = 1
1_tvi.SelectedPictureIndex = 1
CASE 2
1_tvi.PictureIndex = 2
1_tvi.SelectedPictureIndex = 2
CASE 3
1_tvi.PictureIndex = 3
1_tvi.SelectedPictureIndex = 3
CASE 4
1_tvi.PictureIndex = 4
1_tvi.SelectedPictureIndex = 4
END CHOOSE
This.SetItem(handle, 1_tvi)

See also ItemCollapsing

279



ItemCollapsing

ItemCollapsing
Description Occurs when a TreeView item is collapsing.
Event ID Event ID Objects
pbm_tvnitemcollapsing TreeView
Arguments Argument Description
handle Long by reference (the handle of the collapsing item)
Return codes Long. Return code choices (specify in a RETURN statement):

0 Continue processing

Usage The ItemCollapsing event occurs before the ItemCollapsed event.

Examples This example changes the picture for the collapsing item:

TreeViewltem 1_tvi

integer 1li_level

This.GetItem(handle, 1_vti)

CHOOSE CASE
CASE 1

1_tvi.
1_twvi.

CASE 2

1_tvi.
1_tvi.

CASE 3

1_tvi.
1_tvi.

CASE 4

1_twvi.
1_tvi.

END CHOOSE

1_tvi.level

PictureIndex = 1
SelectedPictureIndex

PictureIndex = 2
SelectedPictureIndex

PictureIndex = 3
SelectedPictureIndex

Picturelndex = 4
SelectedPicturelIndex

This.SetItem(handle, 1_tvi)

See also ItemCollapsed
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ItemError

Description

Event ID

Arguments

Return codes

Usage

Occurs when a field has been modified, the field loses focus (for example, the
user presses ENTER, TAB, or an arrow key or clicks the mouse on another field
in the DataWindow), and the data in the field does not pass the validation rules
for its column. ItemError can also occur when a value imported into a
DataWindow control or DataStore does not pass the validation rules for its
column.

Event ID | Objects

pbm_dwnitemvalidationerror t DataWindow control or DataStore

Argument Description

row Long by value (the number of the row containing the
item whose value has been changed and has failed
validation)

dwo DWObject by value (a reference to the column

containing the item whose value has failed validation.
Dwo is a reference to the column object, not the name of
the column)

data String by value (the new data the user specified for the
item)

Long. Return code choices (specify in a RETURN statement):

0 (Default) Reject the data value and show an error message box
1 Reject the data value with no message box

2 Accept the data value

3 Reject the data value but allow focus to change

If the Return code is 0 or 1 (rejecting the data) the field with the incorrect data
regains the focus.

The ItemError event occurs instead of the ItemChanged event when the new
data value fails a validation rule. Y ou can force the ItemError event to occur by
rejecting the value in the ItemChanged event.
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Examples
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Obsolete techniques
Information provided by the GetText and GetRow functions is now
available in the data and row arguments.

Instead of calling GetColumnName, use the dwo argument and a reference
to its Name property.

Instead of calling SetActionCode, use a RETURN statement with the return
codes listed above.

The following excerpt from an ItemError event script of a DataWindow control
allows the user to blank out a column and move to the next column. For
columns with data types other than string, the user cannot leave the value
empty (the empty string doesn’t match the data type). If the user tried to leave
the value blank, this code sets the value of the column to a NULL value of the
appropriate data type.

string ls_colname, ls_datatype

ls_colname = dwo.Name
ls_datatype = dwo.ColType

// Reject the value if non-blank
IF Trim(data) <> "" THEN

RETURN 0
END IF

// Set value to null if blank
CHOOSE CASE 1ls_datatype

CASE "long"
integer null_num
SetNull (null_num)
This.SetItem(row, ls_colname, null_num)
RETURN 3

CASE "date"
date null_date
SetNull (null_date)
This.SetItem(row, ls_colname, null_date)
RETURN 3
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// Additional cases for other data types
END CHOOSE

See also ItemChanged
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ItemEXxpanded

Description

Event ID

Arguments

Return codes

Usage

Examples

See also

284

Occurs when a TreeView item has expanded.

Event ID Objects

pbm_tvnitemexpanded TreeView

Argument Description

handle Long by reference (the handle of the expanded item)

Long. Return code choices (specify in a RETURN statement):

0 Continue processing
The ItemExpanded event occurs after the ItemExpanding event.

This example sets the picture and selected picture for the expanded item:

TreeViewItem 1_tvi
integer 1li_level

This.GetItem(handle, 1_tvi)

CHOOSE CASE 1_tvi.Level
CASE 1
1_tvi.PictureIndex = 5
1_tvi.SelectedPictureIndex = 1

CASE 2
1_tvi.PictureIndex = 5
1_tvi.SelectedPicturelndex = 2
CASE 3
1_tvi.PictureIndex = 5
1_tvi.SelectedPictureIndex = 3
CASE 4
1_tvi.PictureIndex = 4

1_tvi.SelectedPictureIndex = 5
END CHOOSE

This.SetItem(handle, 1_tvi)

ItemExpanding
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ItemExpanding
Description Occurs while a TreeView item is expanding.
Event ID Event ID Objects

pbm_tvnitemexpanding TreeView

Arguments Argument

Description

handle

TreeView item)

Long by reference (the handle of the expanding

Return codes Long. Return code choices (specify in a RETURN statement):

0 Continue processing

Usage The ItemExpanding event occurs before the ItemExpanded event.

Examples This example sets the picture and selected picture for the expanding item:

TreeViewItem 1_tvi

integer 1li_level

This.GetItem(handle, 1_tvi)

CHOOSE CASE 1_tvi.Level

CASE 1

1_tvi.
1_tvi.

CASE 2

1_twvi.
1_tvi.

CASE 3

1_twvi.
1_tvi.

CASE 4

1_tvi.
1_tvi.

END CHOOSE

PictureIndex = 5
SelectedPicturelIndex

PictureIndex = 5
SelectedPicturelIndex

PictureIndex = 5
SelectedPicturelIndex

PictureIndex = 4
SelectedPictureIndex

This.SetItem(handle, 1_twvi)

See also ItemExpanded
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ItemFocusChanged

Description Occurs when the current item in the control changes.

Event ID Event ID Objects

pbm_dwnitemchangefocus | DataWindow control

Arguments Argument Description

row Long by value (the number of the row containing
the item that just gained focus)

dwo DWObject by value (a reference to the column
containing the item that just gained focus)

Return codes Long. Return code choices (specify in a RETURN statement):

0 Continue processing

Usage ItemFocusChanged occurs when focus is set to another column in the
DataWindow, including when the DataWindow is first displayed.

In the ItemFocusChanged event, dwo is always a column object. Therefore,
you can get more information about it by examining any properties that are
appropriate for columns such as dwo.id and dwo.Name.

The row and column together uniquely identify an item in the DataWindow.

Examples This example reports the row and column that has just gained focus and that
just lost focus (the first time the event occurs, there is no item that just lost
focus; the script saves the row number and column name in two instance
variables called ii_row and is_colname so that the old item is known the next
time the event occurs):

IF ii_row > 0 THEN

sle_olditem.Text = "0Old row: " + String(ii_row) &
+ " 01d column: " + is_colname

END IF

sle_newitem.Text = "New row: " + String(row) &

+ " New column: " + dwo.Name

// Replace values of instance variables

// with info for next change in focus

ii_row = row
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is_colname = dwo.Name

See also RowFocusChanged
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ItemPopulate
Description Occurs when a TreeView item is being populated with children.
Event ID Event ID Objects
pbm_tvnitempopulate TreeView
Arguments Argument Description
handle Long by reference (the handle of the TreeView item
being populated)
Return codes Long. Return code choices (specify in a RETURN statement):
0 Continue processing
Examples This example displays the name of the TreeView item you are populating in a
SingleLineEdit:
TreeViewItem tvi
This.GetItem(handle, tvi)
sle_get.Text = "Populating TreeView item " &
+ String(tvi.Label) + " with children"
See also ItemExpanding
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Key
Description

Event ID

Arguments

Return codes

Usage

Occurs when the user presses a key.

Event ID Objects
pbm_lvnkeydown ListView
pbm_renkey RichTextEdit
pbm_tcnkeydown Tab
pbm_tvnkeydown TreeView
pbm_keydown Window
Argument Description

key KeyCode by value

A value of the KeyCode enumerated data type
indicating the key that was pressed (for example, KeyA!
or KeyF1!)

keyflags UnsignedLong by value (the modifier keys that were
pressed with the key)

Values are:

1 SHIFT key
2 CTRL key
3 SHIFT and CTRL keys

Long. Return code choices (specify in a RETURN statement):

0 Continue processing
1 Do not process the key (RichTextEdit controls only)

Some PowerBuilder controls capture keystrokes so that the window is
prevented from getting a Key event. These include ListView, TreeView, Tab,
RichTextEdit, and the DataWindow edit control. When these controls have
focus you can respond to keystrokes by writing a script for an event for the
control. If there is no predefined event for keystrokes, you can define a user
event and associate it with a pbm code.

For a RichTextEdit control, pressing a key can perform document formatting.
For example, CTRL+B applies bold formatting to the selection. If you specify a
return value of 1, the document formatting associated with the key will not be
performed.
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Examples

See also
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If the user presses a modifier key and holds it down while pressing another key,
the Key event occurs twice: once when the modifier key is pressed and again
when the second key is pressed. If the user releases the modifier key before
pressing the second key, the value of keyflags will change in the second
occurrence.

When the user releases a key, the Key event does not occur. Therefore, if the
user releases a modifier key, you don’t know the current state of the modifier
keys until another key is pressed.

This example causes a beep when the user presses F1 or F2 as long as SHIFT and
CTRL are not pressed:

IF keyflags = 0 THEN
IF key = KeyF1l! THEN
Beep (1)
ELSEIF key = KeyF2! THEN
Beep (20)
END IF
END IF

This line displays the value of keyflags when a key is pressed.

st_1.Text = String(keyflags)

SystemKey
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LineDown

Description

Event ID

Arguments

Return codes

Usage

Examples

See also

Occurs when the user clicks the down arrow of the vertical scrollbar.

Event ID | Objects
pbm_sbnlinedown l VScrollBar
None

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

When the user clicks in a vertical scrollbar, nothing happens unless you have
scripts that change the scrollbar’s Position property. For the scrollbar arrows,
use the LineUp and LineDown events; for clicks in the scrollbar background
above and below the thumb, use the PageUp and PageDown event; for
dragging the thumb itself, use the Moved event.

This code in the LineDown event causes the thumb to move down when the
user clicks on the down arrow of the vertical scrollbar and displays the
resulting position in the StaticText control st_1:

IF This.Position > This.MaxPosition - 1 THEN
This.Position = MaxPosition

ELSE
This.Position = This.Position + 1

END IF

st_1.Text = "LineDown " + String(This.Position)

LineLeft
LineRight
LineUp
PageDown
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LineLeft

Description

Event ID

Arguments

Return codes

Usage

Examples

See also
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Occurs when the user clicks in the left arrow of the horizontal scrollbar.

Event ID | Objects
pbm_sbnlineup 1 HScrollBar
None

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

When the user clicks in a horizontal scrollbar, nothing happens unless you have
scripts that change the scrollbar’s Position property. For the scrollbar arrows,
use the LineLeft and LineRight events; for clicks in the scrollbar background
above and below the thumb, use the PageLeft and Right events; for dragging

the thumb itself, use the Moved event.

This code in the LineLeft event causes the thumb to move left when the user
clicks on the left arrow of the horizontal scrollbar and displays the resulting
position in the StaticText control st_1:

IF This.Position < This.MinPosition + 1 THEN
This.Position = MinPosition

ELSE
This.Position = This.Position - 1

END IF

st_1.Text = "LineLeft " + String(This.Position)

LineDown
LineRight
LineUp
PageLeft
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LineRight

Description

Event ID

Arguments

Return codes

Usage

Examples

See also

Occurs when right arrow of the horizontal scrollbar is clicked.

Event ID | Objects
pbm_sbnlinedown \ HScrollBar
None

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

When the user clicks in a horizontal scrollbar, nothing happens unless you have
scripts that change the scrollbar’s Position property. For the scrollbar arrows,
use the LineLeft and LineRight events; for clicks in the scrollbar background
above and below the thumb, use the PageLeft and PageRight events; for
dragging the thumb itself, use the Moved event.

This code in the LineRight event causes the thumb to move right when the user
clicks on the right arrow of the horizontal scrollbar and displays the resulting
position in the StaticText control st_1:

IF This.Position > This.MaxPosition - 1 THEN
This.Position = MaxPosition

ELSE
This.Position = This.Position + 1

END TIF

st_1.Text = "LineRight " + String(This.Position)

LineDown
LineLeft
LineUp
PageRight
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LineUp

Description

Event ID

Arguments

Return codes

Usage

Examples

See also
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Occurs when the up arrow of the vertical scrollbar is clicked.

Event ID | Objects
pbm_sbnlineup ’ VScrollBar
None

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

When the user clicks in a vertical scrollbar, nothing happens unless you have
scripts that change the scrollbar’s Position property. For the scrollbar arrows,
use the LineUp and LineDown events; for clicks in the scrollbar background
above and below the thumb, use the PageUp and PageDown events; for
dragging the thumb itself, use the Moved event.

This code in the LineUp event causes the thumb to move up when the user
clicks on the up arrow of the vertical scrollbar and displays the resulting
position in the StaticText control st_1:

IF This.Position < This.MinPosition + 1 THEN
This.Position = MinPosition

ELSE
This.Position = This.Position - 1

END IF

st_1.Text = "LineUp " + String(This.Position)

LineDown
LineLeft
LineRight
PageUp
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LoseFocus

Description

Event ID

Arguments

Return codes

Usage

Occurs just before a control receives focus (before it becomes selected and
active).

Event ID Description
pbm_bnkillfocus UserObject, standard visual user objects only
pbm_bnkillfocus CheckBox, CommandButton, Graph, OLE, Picture,
PictureButton, RadioButton, StaticText

pbm_cbnkillfocus DropDownListBox, DropDownPictureListBox
pbm_dwnkillfocus DataWindow
pbm_enkillfocus SingleLineEdit, EditMask, MultiLineEdit
pbm_lbnkillfocus ListBox, PictureListBox
pbm_lvnkillfocus ListView
pbm_renkillfocus RichTextEdit
pbm_sbnkillfocus HScrollBar, VScrollBar
pbm_tcnkillfocus Tab
pbm_tvnkillfocus TreeView

None

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

Write a script for a control’s LoseFocus event if you want some processing to
occur when the user changes focus to another control.

For controls that contain editable text, losing focus can also cause a Modified
event to occur.

In a RichTextEdit control, a LoseFocus event occurs when the user clicks on
the control’s toolbar. The control does not actually lose focus.

Because the MessageBox function grabs focus, you should not use it when
focus is changing, such as in a LoseFocus event. Instead, you might display a
message in the window’s title or a MultiLineEdit.
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Examples

See also
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On Macintosh
Only editable controls can have focus; so a LoseFocus event does not occur
when the user clicks on a button or other noneditable control.

Example 1 In this script for the LoseFocus event of a SingleLineEdit
sle_town, the user is reminded to enter information if the textbox is left
empty:

IF sle_town.Text = "" THEN
st_status.Text = "You have not specified a town."
END IF

Example 2 Statements in the LoseFocus event for a DataWindow control
dw_emp can trigger a user event whose script validates the last item the
user entered.

This statement triggers the user event ue_accept:
dw_emp .EVENT ue_accept( )

This statement in ue_accept calls the AcceptText function:
dw_emp .AcceptText ( )

This script for the LoseFocus event of a RichTextEdit control performs
processing when the control actually loses focus:

GraphicObject 1_control
// Check whether the RichTextEdit still has focus

1_control = GetFocus/()
IF TypeOf (1_control) = RichTextEdit! THEN RETURN 0

// Perform processing only if RichTextEdit lost focus

This script gets the name of the control instead:

GraphicObject 1_control
string ls_name

1_control = GetFocus()
ls_name = 1_control.Classname( )
GetFocus
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Modified

Description

Event ID

Arguments

Return codes

Usage

Examples

Occurs when the contents in the control has changed.

Event ID Objects
pbm_cbnmodified DropDownListBox, DropDownPictureListBox
pbm_enmodified SingleLineEdit, EditMask, MultiLineEdit
pbm_renmodified RichTextEdit

None

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

For plain text controls, the Modified event occurs when the user indicates being
finished by pressing ENTER or tabbing away from the control.

For RichText Edit controls, the value of the Modified property controls the
Modified event. If the property is FALSE, the event occurs when the first
change occurs to the contents of the control. The change also causes the
property to be set to TRUE, which suppresses the Modified event. You can
restart checking for changes by setting the property back to FALSE.

Resetting the Modified property is useful when you insert a document in the
control, which triggers the event and sets the property (it is reporting the
change to the control’s contents). To find out when the user begins making
changes to the content, set the Modified property back to FALSE in the script
that opens the document. When the user begins editing, the property will be
reset to TRUE and the event will occur again.

A Modified event can be followed by a LoseFocus event.

In this example, code in the Modified event performs validation on the text the
user entered in a SingleLineEdit control sle_color (if the user didn’t enter RED,
WHITE, or BLUE, a message box tells them what is valid input; for valid
input, the color of the text changes):

string ls_color
This.BackColor = RGB(150,150,150)

ls_color = Upper (This.Text)
CHOOSE CASE 1ls_color
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CASE "RED"
This.TextColor = RGB(255,0,0)
CASE "BLUE"
This.TextColor
CASE "WHITE"
This.TextColor = RGB(255,255,255)
CASE ELSE
This.Text = ""
MessageBox ("Invalid input", &
"Enter RED, WHITE, or BLUE.")
END CHOOSE

RGB (0, 0,255)

1

This is not a realistic example—user input of three specific choices is more
suited to a listbox; in a real situation, the allowed input might be more general.

See also LoseFocus

298



Chapter 9  PowerScript Events

MouseDown

Syntax 1

Description

Event ID

Arguments

Return codes

Examples

See also

Syntax 2

Description

Event ID

The MouseDown event has different arguments for different objects:

Object See
RichTextEdit control Syntax 1
Window Syntax 2

For RichTextEdit controls

Occurs when the user presses the left mouse button on the RichTextEdit
control.

Event ID | Objects

pbm_renlbuttondown ‘ RichTextEdit

None

Long. Return code choices (specify in a RETURN statement):

0 Continue processing

This code in a RichTextEdit control’s MouseDown event assigns text to the
SingleLineEdit sle_1 when the user presses the left mouse button:

sle_1.text = "Mouse Down"

Clicked
MouseMove
MouseUp

For windows

Occurs when the user presses the left mouse button in an unoccupied ar