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Part I. Programmers Guide

This part provides an introduction to the PowerBuilder Native Interface and a guideto
creating PowerBuilder extensions and interacting with PowerBuilder.
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1 Introduction to PBNI

About this chapter
This chapter provides a brief introduction to the PowerBuilder Native Interface.

1.1 About PBNI

PBNI is a standard programming interface that enables devel opers to extend the functionality
of PowerBuilder. Using PBNI, you can create extensions to PowerBuilder -- nonvisual,
visual, and marshaler extensions -- and embed the PowerBuilder virtual machine (PBV M)
into C++ applications. Through the Java Native Interface (JNI) and PBNI, Java applications
can also communicate with the PBVM.

Code samples

This documentation contains two compl ete but very simple examples that illustrate
some basic principles of using the PowerBuilder Native Interface (PBNI): Nonvisual
extension example and Creating a PowerBuilder object to be called from C++. For
more real-world examples, see the PBNI section of the PowerBuilder Code Samples
Web site at https://www.appeon.com/devel opersd/library/code-samples-for-pb.

The following diagram illustrates the two-way communication, with both PowerBuilder
extensions and external applications, that PBNI provides for the PBVM. Asthe diagram
shows, a PowerBuilder extension communicates with the PBVM through the IPB_Session
interface, and the PBVM communicates with the extension through an interface derived from
IPBX_UserObject.

C++ and Java extensions communicate with the PBVM through the IPB_VM and
IPB_Session interfaces.

Figure: Interaction between the PBVM and external applications and extensions

IPB_*/M IPB_Session
++ '
C .Ma\.ﬂa PEVM Interface derived F"owerBL_ulder
Application PB Session fom Extension
e IPE}{_UserQ,pject

1.1.1 Understanding PowerBuilder extensions

A PowerBuilder extension is just what its name suggests: an extension to PowerBuilder
functionality provided by you, by athird party, or by Appeon. All PowerBuilder extensions
communicate with the PBVM through an interface called IPB_Session. This interface and
other PBNI objects and interfaces are described in The elements of PBNI.

PowerBuilder provides its own extensions, including a PBDOM XML parser and classes
that support SOAP clients for Web services. In future releases, Appeon might develop

more new features as PBNI extensions instead of embedding them in the PowerBuilder VM
(PBVM), so that the size of the PBVM can be minimized. Extensions are also available
from third party contributors; for the latest samples and utilities, see the PBNI section of the

PowerBuilder Native Interface Programmers Guide and
Reference Page 2
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PowerBuilder Code Samples Web site at https://www.appeon.com/devel operd/library/code-
samples-for-pb.

Nonvisual extensions

The most frequently used type of PowerBuilder extension is anonvisual extension. Nonvisual
extensions provide away to call C and C++ functions from PowerBuilder with more
flexibility than the previous solution of declaring afunction in a script. They also alow you
to use object-oriented techniques when working with external objects.

A nonvisua extensionisaDLL, written in C++, that exposes one or more native classes and/
or global functions. Classes are used in a PowerBuilder application as though they were class
user objects created in PowerBuilder -- a native classis ssimply a PowerScript classthat is
implemented in C++. Global functionsin an extension are used like global functions declared
in the Function painter.

Nonvisual extensions allow you to use datatypes in C++ that map to standard PowerBuilder
datatypes. PBNI provides predefined datatypes that map to PowerBuilder datatypes, so

that you can use PowerBuilder datatypes when you invoke the methods of the native class,
and the native class can use predefined typesto call back into PowerBuilder. For more
information about predefined types, see PBNI Types and Return Values

Y ou can use native classes to call back into the PBVM from the C++ code and trigger
PowerBuilder events and invoke functions. You can also call external functions that require
callback functions. For example, if your PowerBuilder application uses an extension that
isaSAX XML parser, the SAX parser can send information back to the PowerBuilder
application about the itemsiit has encountered in the XML document that it is parsing. In
response, the PowerBuilder application can send back instructions on how to handle those
items.

Possible uses for anonvisual extension include:

* A wrapper for a Component Object Model (COM) component that references a user-
defined COM interface that cannot be mapped to a PowerBuilder datatype

* A PowerBuilder interface for database backups and administration using the
SQL Anywhere dbtools (which require callback functions)

» Wrappers for any open source C++ libraries that provide standard utilities

PowerBuilder extensions run faster than standard PowerBuilder user objects because they
are compiled in native machine code instead of PowerBuilder pseudocode (Pcode). PBNI
complies with the C++ specification, so well-programmed code is portabl e at the source code
level.

Visual extensions

Visual extensions can be used as if they were PowerBuilder visual user objects -- you can
place them in windows or on other visual controls. Visual extensions allow you to create a
subclass of the Windows procedure (winproc) of avisual component so that you can use the
latest "look and feel” for your applications.

Mar shaler extensions

Marshaler extensions act as bridges between PowerBuilder and other components, such
as Enterprise JavaBeans (EJB) components, Java classes, Web services, and CORBA
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components. PowerBuilder provides a marshaler extension for creating clients for EJB
components running in any J2EE-compliant application server. Other techniques for calling
EJBs from PowerBuilder do not provide a standard way to marshal PowerBuilder requeststo
other components and unmarshal the result back to PowerBuilder.

1.1.2 Embedding the PBVM in a C++ application

Many PowerBuilder users have developed sophisticated custom class user objects that handle
intensive database operations or other functionality. Such objects can already be used in
external applications. However, limitations on the use of some datatypes and of overloaded
functions, as well as other coding restrictions, diminishes the value of this technique.

To have direct access to a custom class user object running in the PBVM, and to take
advantage of PBNI functions for data access and exchange, you can load the PBVM in the C
++ application, create a session, and invoke the custom class user object's functions from the
external application.

Communi cation between the PBVM and a C++ application is based primarily on two
interfaces: IPB_VM and IPB_Session.

Interacting with Java

To call Java classes from PowerBuilder, you can build a marshaler extension that invokes
Java methods through JNI, as described in Creating Marshaler Extensions Y ou can also
use JNI to allow Javato call into PowerBuilder through C or C++. For an example, see the
PowerBuilder Code Samples Web site at https://www.appeon.com/devel operd/library/code-
samples-for-pb.

1.2 The elements of PBNI

To enable the features described in the previous section, PBNI provides interfaces, structures,
global functions, and helper classes. These elements are described in more detail in the
reference section of this guide. See PBNI Interfaces, Structures, and Methods This section
provides an overview.

I nterfaces

TheIPB_VM interfaceis used to load PowerBuilder applications in third-party applications
and interoperate with the PowerBuilder virtual machine (PBVM).

IPB_Session is an abstract interface that defines methods for performing various actions
such as accessing PowerScript data, creating PowerBuilder objects, and calling PowerScript
functions.

The IPB_Vaue and IPB_Arguments interfaces enable you to pass val ues between the
PowerBuilder VM and PowerBuilder extension modules.

The IPB_Vaue interface represents a PowerBuilder value, which could be one of the
PowerBuilder standard datatypes such as integer, long, string, and so forth. It provides
information about each variable, including its type, null flag, access privileges, array or
simple type, and reference type.

The IPB_Arguments interface represents the arguments passed to a PowerScript function and
is used to access the data.
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The IPB_ResultSetAccessor and |PB_RSltemData interfaces enable you to access datain a
Datawindow or DataStore.

All PowerBuilder native classes inherit from the IPBX_NonVisual Object interface or the
IPBX_Visual Object interface, which in turn inherit from the IPBX _UserObject interface.
Y ou must implement the Invoke method in the inherited class to enable PowerBuilder to
invoke methods in the native class.

Marshaler extensions contain a class that inherits from the IPBX_Marshaler interface.
Y ou must implement the InvokeRemoteM ethod method in the inherited class to enable
PowerBuilder to invoke methods on remote objects represented by a proxy.

Structures

The PBCallInfo structure holds arguments and return type information for function calls
between PBNI and PowerBuilder. To access the information in PBCallInfo, use the
|PB_Arguments interface.

The PBArraylnfo structure stores information about arrays.

The PB_DateData, PB_TimeData, and PB_DateTimeData structures are used to pass
Datawindow and DataStore data.

Global functions

Every PowerBuilder extension object must export global functions that enable

the PowerBuilder VM to create instances of the object and use its methods. The

PBX _GetDescription function describes the classes and functions in the extension. The
PBX _CreateNonVisual Object function enables the PBVM to create instances of the
nonvisual classesin an extension, and the PBX _CreateVisua Object function does the same
for visual classes.

Helper classes

Several helper classes, such as PBObjectCreator, PBArrayAccessor, and PBEventTrigger,
make it easier to program with PBNI.

I nteraction between an extension and the PBVM
The following diagram summarizes how an extension interacts with the PBVM.
Figure: Interaction between an extension and the PowerBuilder VM
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1.3 The PBNI SDK

When you install PowerBuilder, the Software Development Kit (SDK) for PBNI isinstalled
in the PowerBuilder 19.0\SDK\PBNI directory. The SDK tools, pbsig190 and pbx2pbd190,
are also installed in the %A ppeon%\Shared\PowerBuilder directory so that they are available

in your path.

The SDK contains the components shown in the following table.

Table 1.1: Contents of the PBNI SDK

Component Description

pbx2pbd190.exe

A tool that generates a PBD file from a PowerBuilder extension file. The
extension fileisaDLL file that must export aset of PBNI functions. The
DLL isusualy called aPBX and can be given the suffix .pbx.

pbsig190.exe

A tool that generates a set of strings representing the return type
and arguments of each function in a PBL. Use these strings to call
PowerBuilder functions from external modules.

include\pbni.h

A header file that defines the structures and interfaces used to build
PowerBuilder extensions.

include\pbarray.h

A header file that contains helper classes that make it easier to create
arrays and access data in them.

include\pbfield.h

A header file that contains helper classes that make it easier to access
datain fields.

include\pbtraits.h

A header file used by pbarray.h and pbfield.h that provides
specializations for the pbvalue_type enumerated types.

include\pbext.h

A header file that defines the functions that PowerBuilder extension
functions must export.

include\pbevtid.h

A header file that maps the PowerBuilder event IDs to event names for
usein visual extensions.

include\pbnimd.h

A header file that defines machine-dependent datatypes used in pbni.h.

include\pbrsa.h

A header file that defines interfaces and structures used to access
Datawindow and DataStore data.

src\pbarray.cpp

A source file that must be added to your project if you want to use the
following helper classes defined in pbarray.h:

PBArrayAccessor
PBObjectArrayAccessor
PBBoundedArrayCreator
PBBoundedObjectArrayCreator
PBUnboundedArrayCreator
PBUnboundedObjectArrayCreator

src\pbfuninv.cpp

A source file that must be added to your project if you want to use the
following helper classes defined in pbni.h:

PBGl obal Functionlnvoker
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Component Description

PBObjectFunctionlnvoker

PBEventTrigger

src\pbobject.cpp | A source file that must be added to your project if you want to use the
following helper class defined in pbni.h: PBObjectCresator.

wizards A Microsoft Visual Studio 2005 wizard that makesit easier for you to
\VCProjects 8.0 |create PBNI projects.

wizards A Microsoft Visual Studio .NET 2003 wizard that makes it easier for you
\VCProjects 7.1 |to create PBNI projects.

wizards A Microsoft Visual Studio .NET 2002 wizard that makes it easier for you
\VCProjects 7.0 |to create PBNI projects.

wizards Files required by the Visual Studio wizards.

\VCWizards

pbni190.chm Help file for PBNI.

1.4 Comparing PBNI and JNI

If you have used the Java Native Interface (INI), which allows Java applicationsand C and C
++ modules to interoperate, you might find it helpful to be aware of the smilaritiesin the two
interfaces and the differences between them.

TheIPB_VM interfacein PBNI is analogous to the JavavVM type, and the IPB_Session
interface in PBNI is analogous to JNIEnv. For NI, you use the javap command to
obtain a string that encodes the signature of each method in a native class. For PBNI, the
pbsig190 tool performs the same function.

The major difference between the two interfacesisin how anative function or classis
declared.

In NI, you must use the native keyword to declare that a function is native, but you cannot
simply declare a class as native. Y ou must define your classes in Java source code, use the
javah tool to generate a C header file that defines a C prototype for each native method, then
implement the individual C or C++ functions, using #include to include the generated header
file.

PBNI provides an object-oriented approach -- you declare a class as native in the C++ code
by inheriting from the IPBX_NonVisua Object or IPBX_Visual Object struct.
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2 Building PowerBuilder Extensions

About this chapter

This chapter describes how to build a PowerBuilder extension. It begins with a sample
application that uses a simple nonvisual extension.

2.1 Nonvisual extension example

To illustrate the principlesinvolved in building and using an extension, this chapter starts
with a sample application that uses a PowerBuilder extension to perform a simple arithmetic
operation. Ordinarily, thisis not atask that needs PBNI, but it is used here to make the basic
process clear. The rest of this chapter describes building extensions in more detail.

PBX file suffix

PowerBuilder extensions are DLL files but typically use the file extension .pbx
instead of .dll. Your extension is compiled into aPBX file by default if you use the
wizard described in Using the Visual Studio Wizards

For more realistic examples, see the PowerBuilder Code Samples Web site at https.//
www.appeon.com/devel opers/library/code-sampl es-for-pb.

The following sample application has two main steps:

» Building the pbadd PowerBuilder extension

» Using the extension in PowerBuilder

2.1.1 Building the pbadd PowerBuilder extension
In this example, the C++ codeisin threefiles.

* Theclassdeclaration isin aheader file, pbadd.h

» The standard functions that every PowerBuilder extension must expose are in main.cpp
» Theimplementation of the classisin pbadd.cpp.

Toimplement the pbadd extension:

1. Create the pbadd.h header file.

The pbadd.h header file declares the pbadd class. The file includes pbext.h, which must
be included in all PowerBuilder extensions because it declares the ancestor classes for
native classes and the standard functions that the extension must expose. Here is the
code for pbadd.h:

#i ncl ude "pbext.h"
cl ass pbadd: public |IPBX NonVi sual Obj ect
{
public:
pbadd() ;
vi rtual ~pbadd();
PBXRESULT | nvoke(
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| PB_Sessi on *sessi on,
pbobj ect obj ,
pbnet hodl D md,
PBCal | | nf o *Cci);

int f_add(lPB_Session*, pbint, pbint);
/1l Enumused to provide entry points for each
// method in the class - the only one in this case
/1 is mAdd enum Met hodl Ds

mAdd = 0
b

private:
virtual void Destroy();

i

2. Create the main.cpp file, which includes pbadd.h and implements the standard functions,
PBX_GetDescription and PBX_CreateNonvisual Object:

» PBX_GetDescription is used to pass the descriptions of classesin the extension to
PowerBuilder.

» The PBX_CreateNonVisual Object method creates the object instance. The
PowerScript CREATE statement maps to this PBNI method.

The following is the code for main.cpp:

#i ncl ude "pbadd. h"
Il initialize the PBX
BOCOL API ENTRY DI | Mai n( HANDLE hModul e,
DWORD ul _reason_for_all,
LPVA D | pReser ved
)

switch(ul _reason_for_all)
{
case DLL_PROCESS ATTACH:
case DLL_THREAD ATTACH:
case DLL_THREAD DETACH:
case DLL_PROCESS DETACH:
br eak;

}
return TRUE;

/! describe the pbadd cl ass
PBXEXPORT LPCTSTR PBXCALL PBX Get Descri pti on()

{
static const TCHAR desc[] ={
"cl ass pbadd from nonvi sual obj ect \n" \
“function int f_add(int a,int b)\n" \
"end class \n"
%
return desc;
}

/1 export the required PBX CreateNonVi sual Obj ect
[/ function so that the PBVM can
// create an instance of the class
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PBXEXPORT PBXRESULT PBXCALL PBX Creat eNonVi sual Obj ect
(

| PB_Sessi on* pbSessi on,

pbobj ect pbobj ,

LPCSTR xt r aNane,

| PBX_NonVi sual Obj ect ** obj

/1 if the calling function requests the pbadd
/'l class, create an instance
i f (strcnp(xtraNane, "pbadd")==0)

{
*obj =new pbadd;

}

return O;

i

3. Create the pbadd.cpp file, which includes pbadd.h and contains the implementation of
the pbadd class and its single method, f_add.

#i ncl ude "pbadd. h"
/1 Inplement the required | nvoke nethod

PBXRESULT pbadd:: |nvoke(l PB_Sessi on *Session,
pbobj ect obj, pbrmethodl D nmid, PBCalllnfo *ci)

{
/1 if the method to call is f_add
if (md == mAdd)
{
int sum = f_add(Session, ci->pArgs->GetAt(0)->
GetInt(), ci->pArgs->GetAt(1)->Getint());
ci ->returnVal ue->Set | nt (sum ;
}
return PBX OK;
}

// constructor and destructor
pbadd: : pbadd()

{

}

pbadd: : ~pbadd()

{

}

/1 inplement the class's f_add met hod

int pbadd:: f_add(lPB_Sessi on* session, pbint argl,
pbi nt ar g2)

{

}

return argl+arg2;

/1 Inplement the required Destroy mnethod
voi d pbadd: : Dest roy()

{
}

del ete this;

To compileand link the PBX:

* Inyour C++ development tool or on the command line, compile and link the PBX.

Make sure the include directory in PowerBuilder 19.00\SDK\PBNI isin your include
path. For this example, the generated DLL is called pbadd.pbx.
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2.1.2 Using the extension in PowerBuilder

To use the PowerBuilder native class in a PowerBuilder application, import the object
descriptionsin the PBX fileinto alibrary in your application.

Toimport the extension into an application:
1. Copy the PBX (or DLL) fileto adirectory on your application's path.
2. InPowerBuilder, create a new workspace.

3.  Onthe Target page of the New dialog box, select the Application icon to create a new
target, library, and application object.

4. Inthe System Tree, expand the new target, right-click the library, and select Import PB
Extension from the pop-up menu.

[=] fﬁ- MathServices (C:workiMath)
=-(® mathapp {C:workiMath)

B
Delete

Rernove Library
Search. ..

Dptimize

Prink Direckory

Build Funtime Library. ..

Import...

Impoark PE Extension...

Shioy 3

Properties...

5.  Navigate to the location of the pbadd.pbx file and click Open.
Toinvokethef_add function in PowerBuilder:

1. Create anew window called w_add, and add three single-line edit boxes and a command
button to it.

2. Declare an instance variable called mypbadd for the pbadd native class, and then add
this script to the button's Clicked event:

TRY
nmypbadd = CREATE pbadd
sle_3.text = string (nypbadd.f_add( &
integer(sle_1.text), integer(sle_2.text)))
CATCH (runtineerror re)
MessageBox("Error", &
"pbadd native class could not be created: " + &
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re. get nessage() )
END TRY

The pbadd class displays in the System Tree. As shown in the following screen shot, you
can expand its function list:

= t's-d"- Math3ervices (C;hworkiMath) ~
—-(®) mathapp (C:iworkiMath)
=B mathapp.pbl {ZworkiMath)
+ @, makhapp
= phadd

+|-[1 Properties

+-[ ] Events

=-[== Functions
classname {1 returns skring
f_add ( integer a, inteqer b 1 returns integer
getcontextservice | skring svoname, ref powerobject svoobj )
gekparent {1 returns powerobject
postevent { string & ) returns boolean
postewvent { string &, long w, long 11 returns boolean
postevent { string &, lang w, skring 1) returns boolean
postewvent | trigevent & 1 returns boolean
postevent { krigevent g, long w, long |1 returns boolean
postewvent { trigevent &, long w, skring | 1 returns boolean
triggerevent { string & ) returns integer
triggerevent | skring &, long w, long 1) returns inkeger
triggerevent { string &, long w, string | ) returns integer "

Ko -R-RoE X KRR K KKK

3. Add open(w_add)to the application's Open event.
4. Runthe application.

The application runsjust asit would if you had created a custom class user object in
PowerBuilder with an f_add function. If PowerBuilder cannot find pbadd.pbx, the runtime
error in the Clicked event script will be triggered and caught. Put pbadd.pbx in the same
directory as the executable or the PowerBuilder runtime DLLs to make sure it can be found.

2.2 Creating a PowerBuilder extension
To build a PowerBuilder extension, follow these steps.

Step 1: Decide on afeature to implement.

Step 2: Define the classes and functions in the extension .

Step 3: Declare native classes and global functions.

Step 4: Implement native classes and global functions.

Step 5: Export methods to create class instances.
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Step 6: Build aPBX .

These steps apply whether you are building a nonvisual or avisual extension. The differences
between building nonvisual and visual extensions are described in Creating and using a visual
extension. This section focuses primarily on nonvisual extensions.

Required methods

All PowerBuilder nonvisual extensions must export two methods: PBX _GetDescription and
PBX _CreateNonVisual Object. The use of these methods is described in Step 2: Define the
classes and functions in the extension and Step 5: Export methods to create class instances.

PowerBuilder visual extensions must export PBX_GetDescription and
PBX_CreateVisual Object. See Creating and using a visual extension.

If the extension declares global functions, it must also export the
PBX_InvokeGlobal Function method.

For every native class, you must implement two PBNI methods, Invoke and Destroy, in
addition to the methods the class will provide. The use of these PBNI methods is described in
Step 4: Implement native classes and global functions.

2.2.1 Step 1: Decide on a feature to implement

The first step in building a PowerBuilder extension is to identify a problem that an extension
can solve. This might be afeature that can be coded more efficiently and easily in C++ than
in PowerScript, or that requires the use of callback functions or nonstandard datatypes. Y ou
might also have access to existing C++ classes that perform the tasks you want to add to

a PowerBuilder application, or you might want to create a wrapper for existing standard
utilitieswritten in C++.

For possible uses of PowerBuilder extensions, see Understanding PowerBuilder extensions.

For examples of PowerBuilder extensions, see the PowerBuilder Code Samples Web site at
https://www.appeon.com/devel opers/library/code-samples-for-pb.

2.2.2 Step 2: Define the classes and functions in the extension

Y our C++ code must expose two standard methods that enable PowerBuilder to
recognize each native class and create instances of the class. One of these methodsis
PBX_GetDescription.

Use PBX_GetDescription to pass the descriptions of classes and global functionsin the
PowerBuilder extension to PowerBuilder. Every extension must export this method.
Importing the PBX or DLL fileinto a PBL converts the description of the extension into
PowerScript and adds it to the PBL as source code. The keyword native in the source code
indicates that the PowerBuilder type was defined in an extension.

All the classes or global functions in an extension module are passed in a single description.
The examples that follow illustrate how you define classes and functions in a description. For
the full syntax, see PBX_GetDescription.

Describing nonvisual classes

Nonvisual classes can inherit from the NonVisua Object PowerBuilder system class or
any of its descendants. While a native class can inherit from a user-defined user object,
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Appeon recommends that you use only system classes. Each native class can provide several
functions, subroutines, and events.

The following example shows how you use the PBX _GetDescription method in the C+
+ code for an extension that includes three nonvisual classes. ClassNamel inherits from
NonVisual Object, ClassName2 inherits from Exception, and ClassName3 inherits from
Transaction. All three classes must be in asingle description passed by PBX _GetDescription:

PBXEXPORT LPCTSTR PBXCALL PBX Get Descri ption()
{
static const TCHAR desc[] = {
/| Description begins here
"cl ass C assNanmel from NonVi sual Cbj ect\ n"
“function integer objectFunction(integer a[])\n"
"subroutine objectSubroutine(integer ai_ref)\n"
"event integer event Nanme(integer b)\n"
"end cl ass\n"

"cl ass Cl assName2 from Excepti on\n"

"function integer objectFunction(readonly
integer ai)\n"

"subrouti ne object Subroutine(integer arg)\n"

"event integer eventNane(integer arg)\n"

"end cl ass\n"

"class Cl assName3 from Transacti on\ n"
"function integer objectFunction(integer arg)\n"
"subrouti ne object Subroutine(integer arg)\n"
"event integer eventNane(integer arg)\n"
"end cl ass\n"
/1 Description ends here

IE

return desc;

}
Describing visual classes

Visual native classes can inherit only from the UserObject PowerBuilder system class. The

PowerBuilder VM considers any class that inherits from UserObject to be avisual class. All
other native classes are considered to be nonvisual classes. For more information about how
to describe visual classes, see Creating and using a visual extension.

Describing global functions

An extension can include global functions as well as classes. This example shows a
description for two global functions:

"gl obal functions \n" \

"function int g_1(int a, int b)\n" \
“"function long g_2(long a, long b)\n" \
"“end gl obal functions\n"

The syntax and usage of global functions defined in an extension are the same as for global
functions defined in the Function painter in PowerBuilder.

Global functions cannot be overloaded

Like global functionsin PowerScript, global functionsin a PowerBuilder extension
cannot be overloaded.
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Using forward declar ations

PowerBuilder extensions can provide multiple classes. A class can reference any classthat is
defined earlier in the description, but if it references a class defined later in the description,
you must provide aforward declaration. This example shows a description that includes
forward declarations for two classes, nativeclass 1 and nativeclass 2, that reference each
other. This example aso demonstrates that a single description can include global functions
aswell as classes:

"forward\n" \

"class nativeclass_1 from nonvi sual obj ect\ n"\
"class nativeclass_2 from nonvi sual obj ect\ n"\
"end forward\n" \

"class nativeclass_1 from nonvi sual obj ect \n" \
“function int add(nativeclass_2 a, int b)\n" \
"function int sub(int a, int b)\n" \

"end class \n" \

"cl ass nativeclass_2 from nonvi sual obj ect \n" \
“function int add(nativeclass_1 a, int b)\n" \
"function int sub(int a, int b)\n" \

"end class \n"

"gl obal functions \n" \

“function int g_1(int a, int b)\n" \
“"function long g_2(long a, long b)\n" \
"“end gl obal functions\n"

2.2.3 Step 3: Declare native classes and global functions

For each native class that the nonvisual extension supports, declare an ANSI C++ class
that inherits from IPBX_NonVisual Object, which is the ancestor class for al nonvisual
PowerBuilder native classes.

The declaration of the class can be placed in a header file, and it must include Invoke and
Destroy methods. Thisis a simple prototype for anonvisual class:

#i ncl ude "pbext.h"

class CWd ass : public | PBX _NonVi sual Obj ect

{
enum Met hodl Ds

{

nmFunca = 0,
nmFuncb = 1
I
public:
/1 constructor, destructor
CWC ass()
virtual ~CWd ass()
[/ menber nethods PBXRESULT | nvoke(
| PB_Sessi on *sessi on,
pbobj ect obj ,
pbnethodl D md,
PBCal | I nf o *ci
Ik
voi d Destroy();
private:

voi d funcA(l PB_Sessi on* session, pbobject obj,
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PBCal | I nf o* ci);
voi d funcB(| PB_Sessi on* session, pbobject obj,
PBCal | I nf o* ci);

i

If you declare global functionsin your extension, the extension must export the
PBX _InvokeGlobal Function method. The following PBX _GetDescription call declares three
global functions: bitAnd, bitOr, and bitXor:

PBXEXPORT LPCTSTR PBXCALL PBX_ Get Descri ption()

{
static const TCHAR desc[] = {

"gl obal functi ons\ n"

"function int bitAnd(int a, int b)\n"
"function int bitO(int a, int b)\n"
"function int bitXor(int a, int b)\n"
"end gl obal functi ons\n"

b

return desc;

}

2.2.4 Step 4: Implement native classes and global functions

The implementation of each class must include the implementation of the Invoke and
Destroy methods, as well as all the methods declared for the class. Invoke and Destroy are
methods of the IPBX_UserObject interface.

When the PowerBuilder application calls a method on the native class, the PBVM calls the
Invoke method, which dispatches the call based on the method ID or method name. The
method name is used when the method is called dynamically.

The Invoke method must be coded to invoke each method in the class. The example that
follows shows a switch-case statement that invokes either funcA or funcB, depending on the
value of the method ID. When the PowerBuilder application has finished using an instance of
anative class, the PBVM calls the Destroy method.

This example does not show the implementation of the methods of the class itself:

PBXRESULT MyC ass: : | nvoke(l PB_Sessi on *sessi on, pbobject obj, pbnethodl D mid,
PBCal | I nfo *ci)

{
PBXRESULT result = PBX OK;

switch (md)

{

case nfunca:
result = funcA(session, obj, ci);
br eak;

case nfFunch:
result = funcB(session, obj, ci);
br eak;

defaul t:
result = PBX_E | NVOKE_FAI LURE;
br eak;

}

return result;

}
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/1 I npl enentation of funcA and funcB not shown
voi d Destroy()

delete this;

}

The following PBX_InvokeGlobal Function contains the implementation of the three global
functionsincluded in the description shown in Step 3: Declare native classes and global
functions:

PBXEXPORT PBXRESULT PBXCALL PBX_I nvoked obal Functi on
(

| PB_Sessi on* pbsessi on,
LPCTSTR f unct i onNane,
PBCal | | nf o* ci )

PBXRESULT pbrResult = PBX OK;

int argl
int arg2

= Cci->pArgs->Get At (0)->CGetlInt();
= Ci->pArgs->CGet At (1)->CGetlInt();

if (stricnp(functionNanme, "bitand") == 0)

ci ->returnVal ue->Set I nt(argl & arg2);
}telse if (strecnp(functi onName, "bitor") == 0)

{
ci ->returnVal ue->SetInt(argl | arg2);
}else if (strcnp(functi onName, "bitxor") == 0)

{
ci ->returnVal ue->Set I nt(argl » arg2);
}el se

{
}

return pbrResult;

return PBX_FAIL;

2.2.5 Step 5: Export methods to create class instances

PowerBuilder creates nonvisual and visual class instances differently:

» For visua classes, the instance is created when the window or visual control in which the
classisused is opened. See Creating visual class instances.

» For nonvisual classes, the instance is created when the PowerBuilder CREATE statement
isused. Thisis described next.

When the PowerBuilder application creates an instance of a nonvisual class using the
PowerScript CREATE statement, the PBVM calls the PBX _CreateNonVisual Object method
in the extension. Every extension that contains nonvisual native classes must export this
method.

In the same way that multiple classes are included in a single description passed by
PBX_GetDescription, PBX_CreateNonVisual Object can be used to create multiple classes.

In this example, the extension has three classes. An |F statement compares the name of the
class passed in from the PowerBuilder CREATE statement to the name of each of the classes
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in the extension in turn and creates an instance of the first class with a matching name.
Y ou could also use a CASE statement. The class name in the string comparison must be all
lowercase:

PBXEXPORT PBXRESULT PBXCALL PBX_ Creat eNonVi sual Obj ect (
| PB_Sessi on * session,
pbobj ect obj,
LPCSTR cl assNan®e,
| PBX_NonVi sual Obj ect **nvobj

PBXRESULT result = PBX OK;
/1l The class nane nust not contain uppercase

if ( strcnp( classNane, "classone" ) == 0)
*nvobj = new Cl assOne;

else if ( strcnp( classNane, "classtwo" ) == 0 )
*nvobj = new Cl assTwo( session );

else if ( strcnp( classNane, "classthree" ) == 0 )
*nvobj = new Cl assThree;

else {
*nvobj = NULL;
result = PBX_E_NO SUCH CLASS;

}
return PBX_ OK;

2.2.6 Step 6: Build a PBX
Using your C++ development tool or the command line, build a PBX from your C++ classes.
When you compile and link the C++ code, verify the following:

» Theinclude directory for the PBNI SDK, typically PowerBuilder 19.00\SDK\PBNI\include,
must be in your include path.

* If you use any helper classes, make sure the source file that contains them is added to your
project. For alist of classes, see the tablein The PBNI SDK.

Now you are ready to use the extension in a PowerBuilder application.

2.3 Adding an extension to a PowerBuilder target

The ssimplest way to add a PowerBuilder native class to a PowerBuilder target is to import the
object descriptionsin the PBX fileinto alibrary in the PowerBuilder System Tree. You can
also use acommand-line tool to create a PBD file from a PBX file and add it to the target's
library search path. See pbx2pbd190.

Toimport the descriptionsin an extension into alibrary:
1. Copy the PBX fileinto adirectory on the application's path.

2. Inthe System Tree, expand the target in which you want to use the extension, right-click
alibrary, and select Import PB Extension from the pop-up menu.
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= fﬁﬁ MathServices (C:YwaorkiMath)
—-(®) mathapp (CriworkiMath)
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Delete
Remove Library
Search..,
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Import...

Import PE Extension...

Show 3

Properties. ..

3. Navigateto the location of the PBX file and click Open.

Each classin the PBX displaysin the System Tree so that you can expand it, view its
properties, events, and methods, and drag and drop to add them to your scripts.

2.4 Using the extension
Using nonvisual classes

In PowerScript, use the classes in a nonvisual extension just as you would a custom class user
object: Declare an instance of the object, use the CREATE statement to create the instance,
invoke the object's functions, and destroy the instance when you have finished with it. You
can inherit from the native classes if you want to add functions or events to the class.

At runtime, instances of the native class are created as normal PowerBuilder objects.

In this example, the extension module contains two nonvisual native classes: fontcallback and
fontenumerator. A PowerBuilder custom class user object, nvo_font, inherits from the
fontcallback class. These statements create instances of both classes:

font enunerator fe

nvo font uf

fe create fontenunerator
uf create nvo_font

After an instance of a native class has been created, the PowerBuilder application can
call methods on the object. Each native class must implement an Invoke method that the
PowerBuilder VM calls when the PowerBuilder application calls one of the native class's
methods. Then, the Invoke method dispatches the method call based on the method ID or
method name. The method name is used when a native method is called dynamically.

Using the previous example, this statement invokes the enumprinterfonts method of the
instance of the fontenumerator class:
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fe. enunprinterfonts(uf)
Destroying the PBNI object instance

When the PowerBuilder application no longer needs an instance of a nonvisual class and
aDESTROQOY statement isissued, by either the user or the garbage collector, or when the
window or visual control that contains avisual classis closed, the PowerBuilder VM destroys
the instance by calling the native class's Destroy method.

2.5 Creating and using a visual extension

In general, you follow the same stepsto create and use a visual extension that you do to
create anonvisual extension:

Step 1: Decide on afeature to implement.

Step 2: Define the classes and functions in the extension.

Step 3: Declare visual classes and global functions.

Step 4: Implement native classes.

Step 5: Export methods to create class instances.
Step 6: Build and use a PBX.
Step 7: Use the visual extension in an application.

Using Power Builder visual objectsin C++

For information about using PowerBuilder visual objects from a C++ application, see
Processing PowerBuilder messagesin C++.

2.5.1 Step 1: Decide on a feature to implement

Y ou can choose to use visual extensions to implement controls with a specific purpose or that
use a custom look and feel. For some examples of visual extensions, see the PowerBuilder
Code Samples Web site at https://www.appeon.com/devel opers/library/code-samples-for-pb.

2.5.2 Step 2: Define the classes and functions in the extension

The description for avisual class follows the same rules as for anonvisual class, but it must
inherit from the UserObject system class:

PBXEXPORT LPCTSTR PBXCALL PBX_Get Descri ption()

{
static const TCHAR desc[] = {

"cl ass myvi sual ext from userobject\n"
"subroutine func_1(int argl, int arg2)\n"
"subroutine func_2(string arga)\n"
"end cl ass\n"
5
return desc;

}

There are no eventsin the preceding example, but atypical visual extension makes use of
events such as mouse clicks. There are two ways to declare and handle events. See Event
processing in visual extensions.
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2.5.3 Step 3: Declare visual classes and global functions

Y ou declare native visual classes in the same way as nonvisual classes, except that you
declare an ANSI C++ classthat inherits from IPBX_Visual Object, which is the ancestor class
for al nonvisual PowerBuilder native classes, instead of from IPBX_NonVisualObject. You
can also declare global functionsin avisual extension. See Step 3: Declare native classes and
global functions in the section on nonvisual extensions.

2.5.4 Step 4: Implement native classes

Y ou implement Invoke and Destroy methods and any class or global functions the same way
for visual extensions as for nonvisual extensions. See Step 4: |mplement native classes and
global functions.

2.5.5 Step 5: Export methods to create class instances

The major difference between visual and nonvisual extensionsisin how instances of the class
are created. See Creating visual class instances.

2.5.6 Step 6: Build and use a PBX

Asfor nonvisual extensions, you must build a PBX, import it into the application, and put
the PBX in the execution path. See Step 6: Build aPBX and Adding an extension to a
PowerBuilder target in the section on nonvisual extensions.

2.5.7 Step 7: Use the visual extension in an application

Y ou do not need to declare an instance of avisual class or use the CREATE statement to
create an instance. The PBVM creates an instance when the window or visual control in
which the visual classresidesis opened, as described in Creating visual class instances. You
can invoke the object's functions the same way that you invoke a nonvisual object's functions.

Touseavisual extension:

1. Sdect File>Inherit from the PowerBuilder menu and select the PBD in the Libraries list
in the Inherit from Object dialog box.

2. Select thevisual classand click OK.
3. Inthe User Object painter, size the visual object and make any other changes you need.
4. Savethe object.

Y ou can now drag the new user object from the System Tree directly onto a window or onto
another visual control, such as atab control, and use it like any other visual user object.

Code samples

The code fragmentsin the rest of this section are based on complete sample
applications that you can find on the PowerBuilder Code Samples Web site at https://
www.appeon.com/devel operd/library/code-sampl es-for-pb.
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2.6 Creating visual class instances

When the window or other visual control in which avisual native classresidesis created
in a PowerBuilder application, the PBVM calls the PBX _CreateVisua Object method in
the extension automatically -- the PowerBuilder application developer does not need to
write a CREATE statement in ascript. The PBVM also calsthe IPBX_Visual Object's
CreateControl method. Every extension that contains visual native classes must export
PBX _CreateVisual Object and implement CreateControl.

The following is sample code for PBX_CreateVisual Object:

PBXEXPORT PBXRESULT PBXCALL PBX_Creat eVi sual Cbj ect
(

| PB_Sessi on* pbsessi on,
pbobj ect pbobj ,
LPCTSTR cl assNane,

| PBX_Vi sual Obj ect ** obj

PBXRESULT result = PBX OK;

string cn(cl assNane) ;
if (cn.conpare("visualext") == 0)
{
*obj = new CVi sual Ext (pbsessi on, pbobj);
}
el se
{
*obj = NULL;
result = PBX FAIL;
}

return PBX OK;
s

Registering the window class

Before CreateControl can be called, the window class must be registered. This code uses
the Windows RegisterClass method to register the window class with the class name
s className:

voi d CVi sual Ext:: Regi sterd ass()

{
WADCLASS wndcl ass;

wndcl ass. style = CS_ GLOBALCLASS | CS_DBLCLKS;

wndcl ass. | pf nWhdProc = W ndowPr oc;

wndcl ass. cbCl sExtra 0;

wndcl ass. cbWhdExtr a 0;

wndcl ass. hl nst ance = g_dl | _hMbdul e;

wndcl ass. hl con = NULL;

wndcl ass. hCursor = LoadCursor (NULL, |DC _ARROW ;
wndcl ass. hbr Backgr ound =( HBRUSH) (COLOR_W NDOW + 1);
wndcl ass. | pszMenuNane = NULL;

wndcl ass. | pszCl assName = s_cl assNane;

.. Regi sterd ass (&wndcl ass);
}

Y ou must also implement the Windows UnregisterClass method to unregister the class when
the window is closed:
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voi d CVi sual Ext:: UnregisterC ass()
{

}

::Unregi sterC ass(s_cl assNane, g_dl | _hModul e);

The RegisterClass and UnregisterClass methods are called in the initialization code for the
PBX. Thisisthe Visual C++ DIIMain method:

BOOL API ENTRY DI | Mai n( HANDLE hMbdul e,

DWORD reasonFor Cal |,
LPVO D | pReser ved

)
g_dl | _hMbdul e = ( HVODULE) hMbdul e;

swi tch (reasonForCall)

{
case DLL_PROCESS_ATTACH:
CVi sual Ext : : Regi sterd ass();
br eak;
case DLL_THREAD ATTACH:
case DLL_THREAD DETACH:
br eak;
case DLL_PROCESS_DETACH:
CVi sual Ext:: Unregi sterd ass();
br eak;
}

return TRUE;
}

| mplementing CreateControl

Every visua native class must implement the IPBX_Visual Object CreateControl method.
After getting the class name with the IPBX_Visual Object GetClassName method,
CreateControl passes the class name to the Windows CreateWindowEx method to create the
window, then returns the window handle to the PBVM:

TCHAR CVi sual Ext::s_classNane[] = "PBVi sual Ext";
LPCTSTR CVi sual Ext : : Get W ndowCl assName()
{
return s_cl assNane;
}

HWND CVi sual Ext : : Creat eCont r ol
(

DWORD dwExSt yl e, /] extended wi ndow styl e
LPCTSTR | pW ndowNane, // w ndow nane

DWORD dwst yl e, /1 wi ndow style

int x, /1 horizontal position of w ndow
int vy, /] vertical position of w ndow
int nWdth, /1 wi ndow wi dt h

i nt nHei ght, /1 wi ndow hei ght

HW\D hWhdPar ent , /1 handle to parent or

/1l owner w ndow
HI NSTANCE hl nst ance /1 handl e to application
/1 instance

d_hwnd = Creat eW ndowEx(dwExStyl e, s_cl assNane,
| pW ndowNane, dwsStyle, x, y, nWdth, nHeight,
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hwidPar ent, NULL, hl nstance, NULL);

. Set W ndowiLong(d_hwnd, GAL_USERDATA, (LONGthis);
return d_hwnd;

}

2.7 Event processing in visual extensions

A visua extension can have awindow procedure that can process any Windows message or
user-defined message. The PBVM passes all such messages to the visual extension, which
can intercept messages and either process or ignore them.

WindowProc is an application-defined callback function that processes messages sent to
awindow. In the examplein this section, aWM_PAINT message is sent to the extension
when an action in the PowerBuilder application causes the window to be redrawn. When the
extension receives the message, it repaints an areain the window using the current values for
text and color set by the user of the application.

The following example also captures mouse clicks and double clicks, and triggers the Onclick
and Ondoubleclick event scripts in the PowerBuilder application. Y ou can use two different
syntaxes for describing events:

event returnType event Nane(args_desc) new i ne
event event Nane pbevent _t oken new i ne

2.7.1 Using an event name with return type and arguments

The following description uses the first syntax. The class has two events, onclick and
ondoubleclick:

PBXEXPORT LPCTSTR PBXCALL PBX_Get Descri ption()
{
static const TCHAR desc[] = {
"cl ass visual ext from userobject\n"
"“event int onclick()\n"
"event int ondoubl eclick()\n"
"subroutine setcolor(int r, int g, int b)\n"
"subroutine settext(string txt)\n"
"end cl ass\n"
}
return desc;

}
Capturing messages and mouse clicks

The code in the extension captures the Windows messages that cause the window to be
drawn, as well as mouse clicks and double clicks:

LRESULT CALLBACK CVi sual Ext: : W ndowPr oc(
HWD hwnd,
U NT uMsg,
WPARAM wPar am
LPARAM | Par am

)

CVi sual Ext* ext = (CVisual Ext*):: Get WndowLong( hwnd,
GW._USERDATA) ;
switch(uMsg) ({

{
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case WM CREATE:
return O;

case WM SI ZE:
return O;

case WM _COVIVAND:
return O;

case WM PAI NT: {
PAI NTSTRUCT ps;
HDC hdc = Begi nPai nt (hwnd, &ps);
RECT rc;
Get Cl i ent Rect (hwnd, &rc);
LOGBRUSH | b;
Ib.IbStyle = BS _SOLI b

/1 Get color using the visual class's GetCol or nethod

I b. 1 bCol or = ext->GetCol or();

HBRUSH hbr ush Creat eBrushl ndi rect (& b);

HBRUSH hbrd d ( HBRUSH) Sel ect Obj ect ( hdc,
hbr ush) ;

Rect angl e(hdc, rc.left, rc.top, rc.right-rc.left,
rc.bottomrc.top);

Sel ect Obj ect (hdc, hbrd d);

Del et eCbj ect (hbrush);

/1 Get text using the visual class's GetText nethod
Dr awText (hdc, ext->Get Text (),
ext - >Get Text Lengt h(), &rc,
DT_CENTER| DT_VCENTER| DT_SI NGLELI NE) ;
EndPai nt (hwnd, &ps);
}

return O;

/1 Trigger event scripts in the PowerBuil der application
case WM _LBUTTONUP:
ext - >Tri gger Event ("oncl i ck");
br eak;

case WM LBUTTONDBLCLK:
ext - >Tri gger Event (" ondoubl ecl i ck");
br eak;

}
return Def WndowPr oc( hwnd, uMsg, wParam | Paranj;

}

Triggering click events

The following is the TriggerEvent method that triggers the Onclick and Ondoubleclick

events.

voi d CVi sual Ext:: Tri gger Event (LPCTSTR event Nane)
{
pbcl ass clz = d_sessi on->Get d ass(d_pbobj);
pbnet hodl D mi d = d_sessi on- >Get Met hodl D( cl z,
event Name, PBRT_EVENT, "I|");

PBCal |l I nfo ci;

d_session->InitCallInfo(clz, md, &ci);
d_sessi on->Tri gger Event (d_pbobj, md, &ci);
d_sessi on->FreeCal | I nfo( &ci);
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2.7.2 Using an event name with a PowerBuilder event ID

A simpler way to trigger eventsin avisual extension uses direct mapping of Windows
messages to PowerBuilder events. The following class description contains the same
two events, but in this case they use the alternative syntax that maps the event nameto a
PowerBuilder token name:

PBXEXPORT LPCTSTR PBXCALL PBX_ Get Descri ption()

{
static const TCHAR desc[] = {

"cl ass visual ext from userobject\n"
"event onclick pbm.| buttonup\n”
"event ondoubl eclick pbm | buttondbl cl k\ n"
"subroutine setcolor(int r, int g, int b)\n"
"subroutine settext(string txt)\n"
"end cl ass\n"
b
return desc;

}
Generating event syntax automatically

Importing the extension generates the Onclick and Ondoubleclick events with the appropriate
arguments automatically, and at runtime, the PBVM fires the events. Y ou do not need to
capture the Windows messages WM_LBUTTONUP and WM_LBUTTONDBLCLK inthe
extension.

In the following description, onclick is the event name and pbm_|buttonup is the event token
name. Notice that the event name is not followed by empty parentheses asiit is when you use
the return type and arguments technique for describing the event:

"event onclick pbm.| buttonup\n"
About the token name

The token name is a string that maps to an internal PowerBuilder event ID defined in the
header file pbevtid.h. Thefirst ID inthisfileisPB_NULL. For al other IDsin thefile, there
isafixed relationship between the name that you use in the description and the event ID in
pbevtid.h. The name is the same as the ID with the |etter m appended to the pb prefix. You
must use lowercase in the description.

For example, the event ID PB_ACTIVATE in pbevtid.h maps to the token name
pbm_activate. In the description provided with PBX _GetDescription, you must use the
name pbm_activate. If the event name you provide does not exist, importing the extension
generates an error message. See the pbevtid.h file for a complete list of mapped IDs.

2.7.3 Processing events sent to the parent of the window

Some Windows messages, suchasWM_COMMAND and WM_NOTIFY, are sent to the
parent of an object and not to the object itself. Such messages cannot be caught in the visual
extension's window procedure. The PBVM calls the GetEventlD method to process these
messages, as follows:

* If the message is mapped to a PowerBuilder event, GetEventID returns the event's
identifier, for example PB_BNCLICKED, and the event is fired automatically.

* |If the message is not mapped to an event, GetEventlI D returns the value PB_NULL and the
message is discarded.
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In the following example, the GetEventI D function returns the identifier PB_ BNCLICKED if
aWM_COMMAND message with the notification code BN_CLICKED was sent. It returns
the identifier PB_ENCHANGE if aWM_NOTIFY message was sent. Otherwise, it returns
PB_NULL.

TCHAR CVi sual Ext::s_cl assNane[] = "PBVi sual Ext";

LPCTSTR CVi sual Ext : : Get W ndowCl assName()

{
return s_cl assNaneg;

}

HWD CVi sual Ext : : Creat eCont r ol

(
DWORD dwExSt yl e, /| extended wi ndow style
LPCTSTR | pW ndowNane, // w ndow nane
DWORD dwst yl e, /1 window style
int x, /1 horizontal position of w ndow
int vy, /1 vertical position of w ndow
int nWdth, /1 w ndow wi dt h
i nt nHei ght, /1 wi ndow hei ght

HWD hWhdParent, // handl e of parent or owner w ndow
HI NSTANCE hl nstance // handl e of application instance
)

{
d_hwnd = Creat eW ndowEx(dwExStyl e, s_cl assNaneg,

| pW ndowNane, dwsStyle, x, y, nWdth, nHeight,
hwidPar ent, NULL, hl nstance, NULL);

. Set W ndowlLong(d_hwnd, GAL_USERDATA, (LONGthis);

return d_hwnd;

}

int CVisual Ext:: Get Event | D
HWA\D hwhd, /* Handl e of parent w ndow */
Ul NT i Msg, /* Message sent to parent wi ndow*/
WPARAM  wPar am [* Word paraneter of nmessage*/
LPARAM | Par am /* Long paraneter of nessage*/
)

{
if (iMsg == WM COVVAND)

if ((HWND) | Param == d_hwnd)
swi t ch( H WORD( wPar anj )

{
case BN_CLI CKED:
return PB_BNCLI CKED;
br eak;
}
}
}

if (iMsg == WM NOTI FY)
{

}
return PB_NULL;

return PB_ENCHANGE;
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2.8 Calling PowerScript from an extension

Y ou can call PowerBuilder system functions through IPB_Session. The InitCalllnfo method
simplifies the process of setting up the call information. Y ou need to provide the arguments

to the InitCallInfo method, including an identifier for the PowerBuilder function you want to
call.

The identifier can be returned from the GetMethodI D or FindM atchingFunction method.
Using GetM ethodl D
To get the function's ID using the GetM ethodI D method, you need the function's signature:

Pbrret hodl D Get Met hodl D( pbcl ass cls, LPCTSTR
nmet hodName, PBRouti neType rt, LPCTSTR signature);

The signature argument in this method call is a string representing the method's return type
and arguments. Y ou can obtain this string in the Browser.

For example, to obtain the signature of a system function, select systemfunctions from the
left pane of the System page, right-click the function in the right pane, and select Properties
from its pop-up menu:

-

o Browser | = | = 28
Target: (=) PB Examples {c:Jsers\Public\Documents\Appeon'PowerBuilder 17.0'Code Examples\Example App) -

| Application I DataWindow | Window | Menu | User Chject | Function | Proxy

System | Enumerated | Structure | Datatype | OLE | Uses

A statictext PR I e Ty print {long j, integer t1, string s, integer t2) returns integer -~
B8 structure | e b:? print { long j, string s ) returns integer
B syncparm - .
2 systemfunctions Properties @
=] tab
2 throwable General
25 timing

8 traceactivitynode

5 tracebeginend

5 traceerror

5 traceesql

= tracefie

5 tracegarbagecollect

5 traceline
traceobiect

Prototype i i i, datastore d ) returns integer

Signature ILCdatastore.

-
T, Public

For methods in your application, you can expand the object that containsit in the System
Tree, select the function or event, and select Properties from its pop-up menu:
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MyWorkspace - ODB [PB Demo DB V2017] - PowerBuilder D =B =
File Run Tools Window Help wanghui@appeon.com =
[ A b= | & | 4 4 w iz d [ M B # L
Hew Inharit Open Fraview | SysTres Ot Mext Previous  ToDolist  Browser Chp Library DEFrof  Detabase Edit L. Busld
=W
----- % getdatatransparency { string n, integer s, integer i, refinteger v ) returns integer -
----- i@ getdatavalue ( string n, integer s, integer i, ref date v ) returns integer
----- i getdatavalue ( string n, integer s, integer i, ref date v, grdatatype v ) returns integer
----- i getdatavalue ( string n, integer s, integer i, ref datetime v ) returns integer
----- i getdatavague tring n. intene intener i. ref datetime ardatatvne £
""" 4 getdatavd Properties
----- i getdataw |
""" # getdatav | | General
----- i getdataw
----- i getdataw
..... & getdataw, Prototype
----- i getforma
----- @ getforma
..... & getfullsts Signature ISIIRDCgrdatatype.
----- i getfullsta
----- @ getitemda
""" e
----- g getitemd3
----- g getitemd,
----- s netitemndatetime (lona r. readonly intener © ) returns datetime s
F] I 3

Ready

Consider this function:
of _get trans ( ref transaction atr_trans ) returns (none)

The signature for this function is QRCtransaction. Q indicates that the function does not
return avalue, R that the argument is passed by reference, and Ctransaction that the argument
isa PowerBuilder system object of type transaction.

Y ou can use the pbsig190 command-line tool to obtain a function's signature. However, the
pbsig190 tool does not report the signature of functions that are inherited from an ancestor
object unless they are extended in the descendant, and it does not report event signatures.

For more information about using pbsig190, and an explanation of all the formats used in the
signature, see pbsig190.

Using FindM atchingFunction

Instead of the string that GetM ethodI D uses, the FindM atchingFunction function provides
another way to get the method ID. Some short signatures can be difficult to parse, and
signatures that include PowerBuilder system objects or Java classes can be much longer.

FindM atchingFunction uses a "readable signature” instead of the string used by
GetMethodI D:

Fi ndvat chi ngFuncti on( pbcl ass cls, LPCTSTR net hodNane, PBRouti neType rt, LPCTSTR
r eadabl eSi gnat ur e)

The readableSignature argument is a comma-separated list of the arguments of the function.
Unlike the string used by GetMethodI D, it does not include the return type. For example, for
afunction called uf_test that takes two arguments, an int by value and a double by reference,
the call to FindMatchingFunction looks like this:

m d = Session -> Fi ndMat chi ngFunction(cls, "uf _test",
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PBRT_FUNCTI QN, "int, double");
I nvoking Power Builder functions

The following methods are those you use most frequently to invoke PowerBuilder functions.
For descriptions of each method, see IPB_Session interface.

Pbmet hodl D Get Met hodl D( pbcl ass cls, LPCTSTR net hodNane,
PBRout i neType rt, LPCTSTR signature, pbbool ean publiconly)
PBXRESULT | nitCal |l I nf o(pbcl ass cls, pbnethodlD md, PBCalllnfo *ci)
void FreeCall Info(PBCalllnfo *ci)
PBXRESULT Add<Type>Ar gunent (PBCal | I nfo *ci, PBType v);
PBXRESULT | nvokeC assFuncti on(pbcl ass cls, pbmethodl D m d, PBCalllnfo *ci)
PBXRESULT | nvokeObj ect Functi on(pbobj ect obj, pbmethodl D md, PBCalllnfo *ci)
PBXRESULT Tri gger Event (pbobj ect obj, pbmethodl D md, PBCalllnfo *ci)

2.8.1 Example: Calling PowerBuilder functions

In this code fragment, the class and method ID returned by callsto the IPB_Session
GetClass and GetMethodl D methods are used to initialize a PBCallInfo structure, called ci,
using the IPB_Session InitCalllnfo method.

After anew pbstring variable is created, the value of that string is set to the value of the first
argument in the PBCallInfo structure.

BOOL CALLBACK Cront Enuner at or : : Enunfont Pr oc
(

LPLOGFONT | pl f,

LPNEWTEXTMETRI C | pnt m

DWORD Font Type,

LPVA D user Dat a

User Dat a* ud = (User Dat a*) user Dat a;
pbcl ass cl z = ud->sessi on- >CGet O ass(ud- >obj ect) ;
pbnet hodl D m d = ud- >sessi on- >Get Met hodl D

(clz, "onnewfont", PBRT_EVENT, "IS");

PBCal I I nfo ci;
ud- >session->InitCallInfo(clz, md, &ci);

/'l create a new string variable and set its val ue
/] to the value in the first argunment in the
/1 PBCalllnfo structure
pbstring str = ud->sessi on->NewString
(I pl f->IfFaceNane);
ci . pArgs->Get At (0)->Set String(str);

ud- >sessi on- >Tri gger Event (ud- >obj ect, md, &ci);
pbint ret = ci.returnVal ue->Cetlnt();

ud- >sessi on- >FreeCal | I nfo( &ci ) ;
return ret == 1 ? TRUE : FALSE;

2.9 Exception handling and debugging

To handle errors, you use the error codes returned from PBNI methods. Some functions of
the IPB_Session interface return detailed error codes that make debugging easier.

Native methods, such asthe IPBX_UserObject Invoke method, return either PBX_OK or
PBX_FAIL if the extension encounters a serious problem from which it cannot recover.
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Whenever the PowerBuilder VM gets PBX_FAIL from a native method, it throws a
PBXRuntimeError in the PowerBuilder application. PBXRuntimeError inherits from the
PowerBuilder RuntimeError system object and can be caught and handled in a script in the
same way as any exception in PowerBuilder.

To catch these errors, wrap your PowerScript call in atry-catch block as follows:

TRY

n_cpp_pbni obj obj

obj = CREATE n_cpp_pbni obj

obj.of test( argl )
CATCH ( PBXRuntinmeError re )

MessageBox( "Caught error™, re.getMessage() )
END TRY

The IPB_Session interface provides a set of methods to handle exceptions that occur in native
code. Use HasExceptionThrown to determine whether an exception occurred. If it did, use
GetException to get the current exception object so that it can be handled. If necessary, you
can throw exceptions to PowerBuilder with ThrowException. When an exception has been
handled, use ClearException to clear it.

Debugging

Y ou cannot edit a native class in the PowerBuilder development environment, and you cannot
enter native methods in the PowerBuilder debugger because the methods are C++ methods.
Y ou must use a C/C++ debugger to debug an extension module.
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3 Creating Marshaler Extensions
About this chapter

This chapter describes how to create marshaler extensions.

3.1 About marshaler extensions

Marshaler extensions can act as bridges between PowerBuilder and other components, such
as EJB components, Java classes, and Web services, aslong as those components can be
called from C++.

To create amarshaler extension, build a PBX that contains at least one class that implements
the IPBX_Marshaler interface, as well as one or more native classes. The extension must
contain code that associates the marshaler with a proxy for the component you want to call.

If you build amarshaler extension, you should also provide atool that generates proxies so
the components can be called from PowerBuilder. For example, PowerBuilder provides a
marshaler extension for calling EJB components from PowerBuilder, and it provides atool
for generating proxies for EJB components.

This chapter provides an overview based on the Java Marshaler sample application, and
shows some extracts from the sample.

This chapter describes the major tasks involved in:

* Developing the PowerBuilder extension

» Generating proxies for Java classes

e Cadling the Java class from PowerBuilder

This chapter does not show detailed code samples, and the fragments shown simplify the
coding involved. For a more complete understanding of the process of building a marshaler
extension, download the sample available on the Web site.

3.2 Developing the PowerBuilder extension

A PowerBuilder marshaler extension usually provides a native class that acts as a creator.
This class defines afunction that creates an instance of the foreign component that is
specified in the parameters passed into the function (1). If it succeeds in creating an instance
of the foreign component (2), it creates a proxy for it using the PBVM (3, 4), creates a
marshaler object (5), and associates the marshaler with the proxy (6).

Figure: Creating aforeign component, proxy, and marshaler
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When afunction of the proxy object is called in PowerScript, the PBVM callsthe
InvokeRemoteM ethod function on the marshaler object through the proxy (1, 2). The
marshaler object translates PowerBuilder function calls into requests that the foreign
component understands, sends the requests (3), waits for a response, and send the results back
to PowerBuilder (4).

Figure: Invoking a remote method
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To develop the extension, you need to:
Step 1: Describe the extension

Step 2: Implement the creator class

Step 3: Implement the marshaler class

3.2.1 Step 1: Describe the extension

The class that implements the creator, called ClavaVM in the following example, must
export the PBX _GetDescription function. It inherits from NonVisual Object and has two
functions, CreateJavaObject and CreateJavaV M:

PBXEXPORT LPCTSTR PBXCALL PBX Get Descri ption()
{
static const TCHAR desc[] = {
"cl ass javavm from nonvi sual obj ect\ n"
“function |l ong createjavavn(string cl asspath,
string properties[])\n"
“function | ong createjavaobj ect(ref powerobject
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pr oxyobj ect, readonly string javacl assnane,
readonly string proxynane)\n"
"end cl ass\n"
IE
return desc;

}

3.2.2 Step 2: Implement the creator class

Like any nonvisual native class, the ClavaVM class must implement the Invoke and
Destroy functions in addition to the class functions CreateJavaObject and CreateJavaV M.

The CreateJavavm function of CjavaVM gets the classpath and properties from the
PBCallInfo structure. Then it loads the Java VM by calling the loadJavaVM function of a
wrapper class called JavavVMWrapper. The JavaV MWrapper class encapsulates the JavavM
interface provided by JNI.

The CreateJavaObject function creates an instance of a Java class based on the given class
name, creates a PowerBuilder proxy object for the Java object, creates a JavaMarshaler
object, and associates the marshaler object with the proxy object.

The following is the CreateJavaObject function:

PBXRESULT ClavaVM : Creat eJavaObj ect (
| PB_Sessi on *session,
pbobj ect obj ,
PBCal | Info  *ci )

{

enum {
kSuccessful = 0,
kl nval i dJavaCl assNane = -1,

kFai | edToCr eat eJavad ass = -2,
kl nval i dProxyName = -3,
kFai | ToCreateProxy = -4 };

/1 Cet java class nane.
string jclassNaneg;

{
pbstring jcn = ci->pArgs->CGet At (1)->GetPBString();
if (jcn == NULL)
{
ci - >r et urnVal ue- >Set Long( kl nval i dJavad assNane) ;
return PBX OK;

}

el se {
j cl assNanme = session->Get String(jcn);
}

}

/'l Create java object
JavaVMN apper* jvm = JavaVMN apper: :instance();
JNI Env* env = jvm >get Env();

jclass jcls = env->Fi ndd ass(jcl assNanme. c_str());
jobject jobj = NULL;

if (jcl's !'= NULL)
{

JLocal Ref Ird z(env, jcls);
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jmethodl D m d = env->Get Met hodl D(j cls, "<init>",

OV
if (md!= NULL)
{

jobj = env->Newlbject(jcls, md);
}

}

/1 Get PowerBuil der proxy nane
string proxyNane;

{
pbstring pn = ci->pArgs->Cet At (2)->CGetPBString();

if (pn == NULL)

{
ci - >r et urnVal ue- >Set Long( kIl nval i dPr oxyNane) ;
return PBX OK;

}

el se
{
proxyName = session->Get String(pn);
}
}

/1 Find proxy class
pbgroup group = session->Fi ndG oup(proxyNane.c_str(),

pbgr oup_pr oxy) ;
if (group == NULL)

ci - >r et urnVal ue- >Set Long( kIl nval i dPr oxyNane) ;
return PBX OK;

}

pbcl ass cl s = session->Fi ndCl ass(group, proxyNane.c_str());
if (cls == NULL)
{

ci - >ret urnVal ue- >Set Long(kl nval i dPr oxyNane) ;

return PBX OK;

}

/| Create PowerBuil der proxy object.
pbpr oxyObj ect proxy = sessi on- >NewPr oxyhj ect (cl s);
if (proxy == NULL)

ci - >r et urnVal ue- >Set Long( kFai | ToCr eat ePr oxy) ;
return PBX OK;

}

/| Create JavaMarshal er
JavaMar shal er* marshal er = new JavaMarshal er (env,
proxy, jobj);

/'l Associate the JavaMarshal er with the proxy
sessi on- >Set Mar shal er (proxy, marshaler);
ci - >pAr gs- >Get At (0) - >Set Obj ect ( proxy) ;

ci - >returnVal ue- >Set Long( kSuccessful);
return PBX OK;
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3.2.3 Step 3: Implement the marshaler class

The marshaler class must implement the InvokeRemoteM ethod function. It also needs to
provide a Destroy function and get the handle of the module. Thisis the declaration:

#i ncl ude <jni.h>
#i ncl ude <pbext. h>

cl ass JavaMarshal er : public | PBX Marshal er

{
j obj ect d_j obj ect ;
pbpr oxyObj ect d_pbobj ect ;

public:
JavaMar shal er (JNI Env* env, pbproxyObj ect pbobj, jobject ejbobj);
~JavaMar shal er () ;

vi rtual PBXRESULT | nvokeRenot eMet hod (
| PB_Sessi on* session,
pbpr oxyQbj ect obj,
LPCSTR met hod_nane,
PBCal | | nf o* ci );

virtual pbul ong GCet Modul eHandl e();

virtual void Destroy();
}

The InvokeRemoteM ethod function calls Java functions through INI. Thisisthe
implementation in JavaMarshal er.cpp:

#i ncl ude "Javaharshal er. h"
#i ncl ude "JMet hod. h"
#i ncl ude "JavaVMN apper. h"

extern pbul ong g_dl | _hModul e;

pbul ong JavaMarshal er: : Get Mbdul eHandl e()

{
return g_dl | _hModul e;

}

//****************************************************

[/ JavaMar shal er
//****************************************************
JavaMar shal er: : JavaMar shal er
(

JNI Env* env,

pbpr oxyQbj ect pbobj ,

j obj ect ej bobj
)

d_j obj ect (env- >Newd obal Ref (ej bobj)),
d_pbobj ect ( pbobj )

{
}

JavaMar shal er: : ~JavaMar shal er ()

{
JNI Env* env = JavaVMN apper: :instance()->get Env();

if (d_jobject !'= NULL & env != NULL)
env- >Del et ed obal Ref (d_j obj ect) ;
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PBXRESULT JavaMar shal er: : | nvokeRenot eMet hod

| PB_Sessi on* sessi on,

pbpr oxyQbj ect obj,

LPCSTR szMet hodDesc,
PBCal I | nf o* ci

static char* eFail edTol nvokeJavaMet hod =
"Failed to i nvoke the Java net hod.";

JNI Env* env = JavaVMN apper: :instance()->get Env();
JMet hod nethod(this, szMethodDesc);

try {
if (d_jobject != NULL)

{
nmet hod. i nvoke(sessi on, env, d_jobject, ci);
i f (env->ExceptionCheck() == JN _TRUE)
{
string error(eFail edTol nvokeJavaMet hod) ;
error += "\n";
/1l Throw exception here

return PBX_E_|I NVALI D_ARGUMENT;

return PBX OK;
}

voi d JavaMar shal er: : Destroy()
{

delete this;

}

3.3 Generating proxies for Java classes

Y ou need to develop PowerBuilder proxies for the Java classes you want to invoke from
PowerBuilder. Y ou can develop proxies using Java reflection, from Java source code directly,
or using the javap tool. For example, suppose you want to invoke this Java class:

public class Converter

{
publ i ¢ doubl e dol | ar ToYen(doubl e dol | ar);
publ i ¢ doubl e yenToEur o(doubl e yen);

}

The PowerBuilder proxy for this Java class could be stored in afile called converter.srx that
looks like this:

$PBExpor t Header $convert er. srx
$PBExpor t Corment s$Proxy generated for Java cl ass

gl obal type Converter from nonvi sual obj ect
end type
gl obal Converter Converter

forward prototypes
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public:
functi on doubl e dollarToYen(double ad_1) alias
for "dol |l ar ToYen, (D)D"
functi on double yenToEuro(double ad_1) alias
for "yenToEuro, (D) D'
end prototypes

Notice that both PowerBuilder proxy methods have an alias containing the Java method name
and method signature. Thisis necessary because Java is case sensitive, but PowerBuilder

is not. The extension uses the alias information is used by the extension to find the
corresponding Java methods.

To add the proxy to a PowerScript target, select the library where the proxy will be stored in
the System Tree, select Import from the pop-up menu, and browse to select converter.srx.

3.4 Calling the Java class from PowerBuilder
In the open event of awindow, create a JJavaVM:

/'l instance variable: javavmi _jvm
string properties[]

i_jvm= create javavm

string classpath

i _jvmcreatejavavn(cl asspath, properties)

In the clicked event of a button on the window, create an instance of the Converter class
using the CreateJavaObject method of the JavaVM instance, and call the conv method on the
Converter class;

converter conv

doubl e yen

i _jvm createjavaobj ect (conv, "Converter", "converter")
yen = conv. dol | ar ToYen(100. 0)

nessagebox("Yen", string(yen))

When the CreateJavaObject method is called in PowerScript, the PBVM calls the
corresponding C++ method in the extension. The C++ method creates a Java Converter
object through JNI. If it is successful, the method creates an instance of the PowerBuilder
Converter proxy and a JavaMarshaler object, and associates the JavaM arshaler object with
the PowerBuilder proxy.

When conv.dollarToY en(100.0) is called in PowerScript, the PowerBuilder VM calls the
InvokeRemoteM ethod method on the JavaMarshaler object, which delegates the call to the
Java Converter object though JNI and returns the result to PowerBuilder.
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4 Exchanging Data with PowerBuilder
About this chapter

This chapter describes how PBNI extensions exchange data with PowerBuilder.

4.1 About exchanging data with PowerBuilder

Y ou can use the IPB_Session interface or the IPB_Vaue and IPB_Argumentsinterfacesto
exchange data between PowerBuilder and PBNI. The IPB_Session interface contains many
virtual functions that enable the C++ code in an extension to interact with the PBVM. The
IPB_Vaueand IPB_Arguments interfaces contain methods that you can use to pass values
between PowerBuilder and extensions.

4.2 Passing values between extensions and the PBVM

PBNI uses two interfaces, IPB_Value and IPB_Arguments, to pass PowerBuilder values
between the PBVM and extension PBXs. The PBNICalllnfo structure holds the data.

4.2.1 PBCallinfo structure

The PBCallInfo structure is used to hold data and return type information for calls between
extensions and the PBV M. It has three public members:
| PB_Ar gunent s* pAr gs;

| PB_Val ue* ret urnVal ue;
pbcl ass ret urnd ass;

The following code initializes a PBCalllnfo structure using the IPB_Session
InitCalllnfo method. After allocating a PBCalllnfo structure called ci, the IPB_Session
GetClass and GetM ethodl D methods are used to get the class and method ID of the current
method. Then, these parameters are used to initialize the ci structure:
pbcl ass cls;
pbnet hodl D mni d;
PBCal | I nfo* ci = new PBCal | | nfo;
cls = Session -> Getd ass(myobj);
md = Session -> GetMethodl D(cls, "nyfunc",
PBRT_FUNCTION, "11");
Session -> InitCallInfo(cls, md, ci);

When you have finished using a PBCallInfo structure, you must call FreeCallInfo to release
the allocated memory:

Session -> FreeCall Info(ci);
delete ci;

The IPB_Arguments and IPB_Value interfaces have methods that enable you to pass values
between the PBVM and PowerBuilder extension modules using PBCallInfo to hold the data.

4.2.2 IPB_Arguments interface

The IPB_Arguments interface has two methods:
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* GetCount obtains the number of arguments in a method call.

» GetAt obtains the value at a specific index of the pArgs member of the PBCalllnfo
structure. For each argument, GetAt returns a pointer to the IPB_Vaue interface.

The following code fragment uses GetCount and GetAt in a FOR loop to process different
argument types. The ci-> pArgs -> GetCount()statement gets the number of arguments, and
Ci -> pArgs -> GetAt(i) getsthe value at the index i. Thisvalueis a pointer to the IPB_Vaue
interface on which IPB_Value methods, such as IsArray and GetArray, can be called (see
IPB_Valueinterface):

int i;
for (i=0; i < ci-> pArgs -> GetCount();i ++)
{
pbui nt ArgsType;
if( ci -> pArgs -> CGetAt(i) -> IsArray())
pArgunents[i].array_val =
Ci -> pArgs -> GetAt(i) -> CGetArray();
conti nue;

}

if( ci -> pArgs -> GetAt(i) -> Isoject())
{
if (ci -> pArgs -> GetAt(i) -> IsNull())
pArgunment s[i] . obj _val =0;
el se
pArgurments[i].obj _val =
Ci -> pArgs -> GetAt(i) -> GetObject();
conti nue;

}

4.2.3 IPB_Value interface
IPB_Value has three sets of methods: helper methods, set methods, and get methods.
Helper methods

The IPB_Vaue interface hel per methods provide access to information about variables and
arguments, including the value's class and type, whether it isan array or ssmple type, whether
it is set by reference, and whether the null flag is set. Thereis also a method that sets the
valueto null:

vi rtual pbcl ass Get Gl ass() const = 0;
vi rtual pbint Get Type() const = 0;
vi rtual pbbool ean IsArray() const = O;

vi rtual pbbool ean I sCbj ect() const = 0;

vi rtual pbbool ean | sByRef () const = O;

vi rtual pbbool ean IsNull () const = O;

vi rtual PBXRESULT  SetToNull () = O0;

The example shown in the previous section, |PB_Arguments interface, shows how you can
use three of these methods: 1sArray, 1sObject, and IsNull.

This example shows how you can use the SetToNull method to set the returnVaue member
of the PBCalllnfo structure to null:

if ( ci->pArgs->CetAt(0)->IsNull() |]
Ci - >pArgs->Cet At (1)->IsNul | () )
{
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[/l if either of the passed argunents is null,
[/l return the null val ue
ci ->returnVal ue->Set ToNul | () ;

Set methods

The IPB_Value set methods set values in the PBCalllnfo structure. Thereis a set method for
each PowerBuilder datatype: Setint, SetUint, SetL.ong, SetUlong, and so on. These methods
automatically set the value represented by IPB_Valueto not null. The syntax is:

vi rtual PBXRESULT Set <t ype>(<pbtype> arg);

For example, the SetL ong method takes an argument of type pblong.
In this example, the method has two integer arguments, set to int_vall and int_val2:

ci-> pArgs -> GetAt(0) -> Setlnt(int_vall);

Ci-> pArgs -> GetAt(1l) -> Setlnt(int_val2);

The IPB_Vaue set methods set the datatype of the value represented by IPB_Value to
aspecific type. If the original type of the value is any, you can set it to any other type.
Then, because the value now has a specific type, setting it to another type later returns
the error PBX_E_MISMATCHED_DATA_TYPE. If the argument is readonly, the error
PBX_E READONLY_ARGS s returned.

Get methods

The IPB_Vaue get methods obtain values from the PBCallInfo structure. Thereis a get
method for each PowerBuilder datatype: Getlnt, GetUint, GetL ong, GetUlong, and so on.The
syntax is.

virtual <pbtype> Get<type>( );
For example, the GetString method returns a value of type pbstring.

The following example uses the IPB_Vaue GetAt method to assign the value at the first
index of the pArgs member of the PBCalllnfo structure to avariable of type IPB_Value*
called pArg. If pArgisnot null, the GetL ong method sets the variable longval to the valuein
pArg:
PBCal | Info  *ci
pr ong | ongval = NULL;
| PB_Val ue* pArg = ci-> pArgs-> CGet At (0);

if (!pArg->IsNull())

| ongval = pArg -> GetlLong();
If the valueisnull, or if you use a get method that is expected to return one datatype when the
valueis adifferent datatype (such as using GetLong when the datatype is pbarray), the result
returned is undetermined.

The get methods can also be used with the returnVaue member of PBCallinfo:

ret_val = ci.returnVal ue->Getlnt();
return ret_val;

4.3 Using the IPB_Session interface

The IPB_Session interface is an abstract interface that enables the PBVM to interact with
PowerBuilder extensions and with external applications. It defines hundreds of methods
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for accessing PowerScript variables, calling PowerScript methods, handling exceptions,
and setting a marshaler to convert PowerBuilder data formats to the user's communication
protocol.

The IPB_Session interface includes several categories of methods:

¢ Class accessor methods are used to find PowerBuilder classes, call PowerBuilder methods
and events, and get and set instance variables of PowerBuilder objects.

 Exception-handling methods communicate with the PowerBuilder exception handling
mechanism.

» Array accessor methods create and access PowerBuilder bounded and unbounded arrays.
* Result set accessor methods work with result sets in DataStores and DataWindow controls.

» Typed data access methods create and access data of the PowerBuilder types string,
double, decimal, blob, date, time, datetime, and so forth.

» Proxy access methods provide an interface for the implementation of new protocols.
» The Release method releases the IPB_Session object itself.

For acomplete list of methods, see IPB_Session interface.
Y ou use IPB_Session methods in conjunction with IPB_Vaue and IPB_Arguments methods.

The following code fragment shows the body of a method that tests whether a date passed
to a PBNI function is handled correctly by a PowerBuilder function. It usesthe IPB_Value
SetToNull, SetDate, and IsSNull methods to set and test the date values in the PBCallInfo
structure, aswell asthe IPB_Session SplitDate, SetDate, and NewDate methods.

/1 bool ean isNull[], pbobject mnyobj,

/1 and pbdate* d_date argunents passed in
pbcl ass cls;

pbnet hodl D mni d;

PBCal | I nfo* ci = new PBCal | | nfo;

pbdate ret _date;

pbi nt yy, nm dd;

cls = Session-> Getd ass(myobj);

m d = Session-> Get Met hodl D(cl s, "uf _getdate_byref",
PBRT_FUNCTI ON, " YR") ;

Session-> InitCalllnfo(cls, md, ci);

if (isNull[0])
ci -> pArgs -> GetAt(0)->Set ToNull ();
el se
Ci-> pArgs -> GetAt(0) ->SetDate(*d_date);

Sessi on- >l nvokeObj ect Functi on(myobj, md, ci);

Sessi on- >Spl it Dat e( ci - >pAr gs- >CGet At (0) - >Get Dat e(),
&y, &mm &dd) ;

Sessi on- >Set Date(*d_date, yy, mm dd);

if (ci->returnValue ->IsNull())

{
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ret _date = Sessi on-> NewDate();
Sessi on-> Set Date(ret_val, 1900, 1, 1);
}

el se

{
ret _date = Sessi on-> NewDate();

Session -> SplitDate(ci-> returnValue -> GetDate(),
&y, &mm &dd) ;
Session -> SetDate(ret_val,yy, nm dd);

}

Session -> FreeCal |l Info(ci);
delete ci;
return ret_date;

4.4 Saving data from IPB_Value to a local variable

To avoid memory leaks, you must call FreeCalllnfo to free the values stored in the
PBCallInfo structure after using the structure. However, after making a function call, you
might want to save the return value or a by reference argument value into alocal variable you
can use later.

There are techniques for saving values so they are still available after the call to FreeCalllnfo.
How you save your result into alocal variable depends on whether you want to save asimple
value, apointer value, or an object value.

Saving simple values

Saving simple values is straightforward. When you call one of the IPB_Value
Get<type> methods for asimple value, such as Getint or GetReal, the actual datais returned.
Asaresult, you can simply save the values of any of the following datatypes:

pbvalue byte
pbvalue int

pbvalue uint
pbvalue long
pbvalue_ulong
pbvalue real
pbvalue double
pbvalue_longlong
pbvalue _boolean
pbvalue char
Saving pointer values

A pointer value does not contain data. It contains a pointer to a memory location where

the datais stored. When you call one of the IPB_Vaue Get<type> methods for a pointer
value, such as GetBlob or GetTime, it returns a pointer to memory that is also pointed to by
IPB_Value.

When you call FreeCallinfo, the memory to which IPB_Value pointsis released and the
datais deleted. Because this is the same data pointed to by the pointer returned by the
Get<type> method, that pointer can no longer be used to represent the data.
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This appliesto the following pointer value datatypes, as well as to the pbarray datatype:
pbvalue dec

pbvalue_string

pbvalue blob

pbvalue date

pbvalue time

pbvalue_datetime

If you want to save the datain a pointer value, you can use the AcquireValue,
AcquireArrayltemValue, and ReleaseV alue methods to acquire and rel ease the data. These
methods clone anew IPB_Valuethat is not freed until you call ReleaseVaue and reset the
existing IPB_Value pointer.

Can be used for other datatypes

Y ou can use AcquireValue and AcquireArrayltemValue to acquire values of any
datatype.

Like the Get<type> methods, AcquireVaue and AcquireArrayltemVa ue return a pointer

to the memory where the data is stored, but they also reset the IPB_Va ue pointer so that
IPB_Value no longer points to the actual data. When you call FreeCalllnfo, the data pointed
to by the value acquired using AcquireVaue and AcquireArrayltemValue is unaffected.

The original value isreset to zero or null, so it can no longer be used. Attemptsto get or
acquire the original value return zero or null until another IPB_Value is set to the value.

If the IPB_Value acquired using AcquireValue is an array, the entire array isacquired. To
acquire only an element of the array, use AcquireArrayltemValue. When you have finished
using the data, you must free the memory using the ReleaseV alue method.

The processing that the AcquireArrayltemValue and ReleaseV alue methods perform results
in poor performance when handling large arrays. It is more efficient to get the type of the
array and handle each type with appropriate type-specific functions.

Caution

Y ou must call the ReleaseV alue method to free the data. If you do not do so, a
memory leak will occur. Y ou must not call ReleaseValue to release a pointer that was
not acquired using AcquireValue and AcquireArrayltemValue. Doing so might cause
the PBVM to crash.

Saving object values

Strictly speaking, object values are also pointer values, but the PBVM handles them
differently. Y ou use the IPB_Session AddL ocal Ref and AddGlobal Ref methods to add a
reference to the object. If there is areference to an object, it is not deleted when FreeCalllnfo
iscalled.

When you no longer need the object, call Removel ocalRef or RemoveGlobal Ref to decrease
the reference count for the object. If the reference count is decreased to zero, the object is
deleted automatically.
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Thereis an important difference between AddL ocalRef and AddGlobalRef. A reference
added by AddLocal Ref can be deleted automatically when the local frame is popped up. The
local frame can be popped by calling PopL ocal Frame or when the current function returns.
However, areference added by AddGlobal Ref is deleted only when RemoveGlobal Ref is
called or the session ends.

Y ou must use these methods in pairs; that is, use Removel ocal Ref to remove references
created with AddL ocalRef, and use RemoveGlobal Ref to remove references created with
AddGlobal Ref.

4.5 Using variables throughout a session

The SetProp function enables you to use a variable value throughout an I1PB session without
using a global variable, which is susceptible to namespace conflicts with other sessions.
SetProp is one of aset of three functions:

» Use SetProp to register a new variable with the session or to change the value of an
existing variable.

» Use GetProp to access the variable.

» Use RemoveProp to remove the variable from the list of variables associated with the
session when it is no longer needed.

Suppose you want to throw an exception from within a PBNI extension and the exception
itself is also defined by the PBNI extension. Y ou call the IPB_Session NewObject function to
create an instance of the exception, causing the PBX_CreateNonVisual Object function to be
called.

One way to set the value of the fields of the exception before the function returnsin a thread-
safe manner isto create a new object or structure to hold the exception information before
calling NewODbject. Y ou can call SetProp to store the structure or the object in the current
IPB_Session. When PBX_CreateNonVisualObject is called, you can call GetProp to get the
structure or object to obtain the exception information, then call RemoveProp to remove the
datayou stored in the current session.

Y ou can also use these functions when initializing and uninitializing a session. If the
extension exports the PBX_NOTIFY function, the PBVM calls PBX_Notify immediately
after an extension PBX isloaded and just before the PBX is unloaded. Y ou can use this
function to initialize and uninitialize a session. For example, you could create a session
manager object, and store it in the IPB session using the SetProp function. Later, you could
use GetProp to obtain the session object.

4.6 Handling enumerated types

The GetEnumltemVaue and GetEnumltemName functions allow you to convert the name
of an enumerated value to an integer value, and to convert an integer value to the name of an
enumerated value.

This example gets the numeric value for the boolean! enumerated value, then usesit to return
the string value:

pbl ong | Type = sessi on->Get Enum t enVal ue(" obj ect"”,
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bool ean" ); // returns 138
LPCTSTR szEnum = sessi on- >Get Enuml t enNane( "obj ect",
| Type ); // returns "bool ean"

Notice that the second argument in the GetEnumltemValue call, the enumerated value, must
not have an appended exclamation mark (!).

To return an enumerated value from an extension to PowerScript, use the SetL ong function to
set the value of the enumerated variable into IPB_Value (you cannot use Setint or SetShort).

To obtain an enumerated variable's value, you can use GetInt or GetShort as well as GetL ong,
aslong asthe value isin the appropriate range. For example, if you attempt to use Getint to
obtain avalue that is more than 32767, the returned value is truncated.
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5 Calling PowerBuilder from C++

About this chapter

A third-party application or server written in C++ can load the PowerBuilder VM, use
PowerBuilder nonvisual objects, and use PowerBuilder visual controls. This chapter uses
some simple examples to illustrate the process.

5.1 About calling PowerScript from C++ applications

If you have a PowerBuilder custom class user object that performs intensive programming
that would be useful to an application that you need to write in C++, you can access the
object directly from the C++ application using PBNI. Y ou do not need to make the user
object into a COM component or automation server.

To call functions on a PowerBuilder object, you can embed the PBVM in the C++
application. The C++ application must load the PBVM by loading pbvm190.dIl with the
Windows LoadLibrary function, get a pointer to the IPB_VM interface by calling the
PB_GetVM function exported by pbvm190.dll, and create a session by calling the IPB_VM
CreateSession function.

The application can then create an instance of the PowerBuilder class and invoke its functions
through the IPB_Session interface.

The following figure illustrates the relationship between the C++ application and the
interfaces provided by the PBVM.

Figure: Embedding the PBVM in a C++ application
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5.2 Calling PowerBuilder objects from C++

This section presents a simple example that illustrates how to call afunction on a
PowerBuilder custom class user object from a C++ application:

* Creating a PowerBuilder object to be called from C++

» Getting the signature of afunction

» Creating the C++ application

* Running the C++ application
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5.2.1 Creating a PowerBuilder object to be called from C++
To keep the code for this example simple, create an application with one custom class user
object that has one function. The function returns the product of two integers:

1. In PowerBuilder, create a new workspace.

2. Select the Application icon from the Target page of the New dialog box and name the
application loadpbvm.

3. Select the Custom Class icon from the PB Object page of the New dialog box.

4. In the Function prototype window, create a function with this signature:

f mult ( integer argl, integer arg2 ) returns integer

5. Savethe user object as nvo_mult and close the User Object painter.

5.2.2 Getting the signature of a function

To write the C++ code that invokes the f_mult function, you need to obtain its method ID.
The method ID is used to initialize the PBCallInfo structure and to invoke the function.
There are two IPB_Session functions that return a method 1D: GetMethodI D, which takes
asignature, and FindM atchingFunction, which takes a comma-separated list of arguments.

Y ou use the same functions when you call PowerScript from the code in your extension; see
Calling PowerScript from an extension.

If you want to use GetMethodI D, you need a signature. This function is simple enough that
you do not need atool to obtain asignature -- the signature is the string I11, which indicates
that the function returns an integer and takes two integers as arguments.

For more complicated functions, you can get the signature from the System Tree or with the
pbsig190 tool.

Getting asignature from the System Tree

To get the signature of f_mult in the System Tree, expand nvo_mult, right-click on the
f_mult function, and select Properties from the pop-up menu. The signature displaysin the
Properties dialog box in the Signature text box:
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Getting a signature using pbsig190
To get the signature of f_mult with pbsig190, type the following at a command prompt:

pbsi g190 d:\ pbl s\| oadpbvm pbl

In the output of pbsig190, the comment on the last line contains the signature to be passed as
the method ID argument to GetM ethodI D:

PB Obj ect Name: | oadpbvm

PB bj ect Name: nvo_nul t public function integer f_nult (integer argl,
i nteger arg2)
[* 1 */

For more information about the pbsig190 tool and the format of method signatures, see
pbsig190.

5.2.3 Creating the C++ application
To create the C++ application, follow these steps:

1. Load the PowerBuilder VM

2. Cdl PB GetVM to get apointer to the IPB VM interface

3. Create an IPB Session object within IPB VM

4. Create an instance of the PowerBuilder object

5. Initialize the PBCallInfo structure

6. Call the PowerBuilder function

7. Write cleanup code
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5.2.3.1 Load the PowerBuilder VM

In your C++ development tool, create a new console application project. The

include directory for the PBNI SDK, typically PowerBuilder 2019\SDK\PBN\include, must
be in your include path. If you use any helper classes, the source file that contains them must
be added to your project. For alist of files and helper classes, see the table in The PBNI SDK.

The code for the C++ application creates an IPB_VM object using the PB_GetVM function
and loads the PowerBuilder VM:

#i ncl ude "pbext.h"
#i ncl ude "stdio. h"

typedef PBXEXPORT PBXRESULT (*P_PB GetVM (I PB VM* vn);

int main(int argc, char *argv[])

{

| PB_Sessi on* sessi on;
| PB_VM pbvm = NULL;

// Load the Power Buil der VM nodul e

HI NSTANCE hi nst = LoadLi brary("pbvnil90.dl|");
if ( hinst== NULL) return O;

fprintf(stderr, "Loaded PBVM successfully\n");

5.2.3.2 Call PB_GetVM to get a pointer to the IPB_VM interface
The next step isto call the PB_GetVM function to get a pointer to the IPB_VM interface:

P_PB Get VM getvm = (P_PB_Get VM Get Pr ocAddr ess
(hinst,"PB GetVM');
if (getvm == NULL) return O;

get vi( &pbvm) ;
if (pbvm == NULL) return O;

5.2.3.3 Create an IPB_Session object within IPB_VM

Next create an IPB_Session object within IPB_VM, using the PowerBuilder application's
name and library list as arguments:

/1 | oadpbvm pbl must contain an application object
/1 named | oadpbvm and it nust be on the search path
I/ for the executable file

LPCTSTR Li bList[] = {"I| oadpbvm pbl "};
if ( pbvm >Creat eSession("| oadpbvni', LibList, 1,
&session) !'= PBX K )

{

fprintf(stderr, "Error in CreateSession\n");
return 1;

}

fprintf(stderr, "Created session successfully\n");

5.2.3.4 Create an instance of the PowerBuilder object

After the session has been created, the C++ application can create PowerBuilder objects and
call PowerBuilder functions in that session.

Y ou use the FindGroup function to locate the group that contains the user object you want
to use. FindGroup takes the name of the object asits first argument, and an enumerated
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type asits second argument. Y ou are looking for a user object, so the second argument is
pbgroup_userobject.

Y ou pass the group returned from FindGroup to the FindClass function to get a class that you
can pass to the NewObject function:

/1 Create the PowerBuil der object contained
/1 in | oadpbvm pbl .
/1 First find the group that contains the
/1 user object nvo_nult
pbgroup group = session->Fi ndG oup("nvo_mul t",
pbgr oup_user obj ect) ;
if (group == NULL) return O;
/1 Now find the class nvo_mult in the group
pbcl ass cl s = sessi on->Fi ndd ass(group, "nvo_mult");
if (cls == NULL) return O;
/1l Create an instance of the PowerBuil der object
pbobj ect pbobj = session->NewObj ect (cl s);

5.2.3.5 Initialize the PBCallInfo structure

Next, get the method ID for the function you want to call and initialize aPBCallInfo
structure. Y ou pass the signature obtained in Getting the signature of afunction to the
GetMethodI D function:

/1 PBCalllnfo contains argunments and return val ue
PBCal |l I nfo ci;

/1l To call the class nenber function f_mult,

/] pass its signature as the |ast argument

/'l to Get Met hodl D

pbret hodl D m d = sessi on->Cet Met hodl D(cls, "f_mult",
PBRT_FUNCTION, "I111");

// Initialize call info structure based on nethod ID
session->InitCallInfo(cls, md, &ci);

Y ou could use FindMatchingFunction instead of GetMethodI D to get the method ID. The call
would look like this, because f_mult takes two integer arguments:

pbret hodl D mi d = sessi on- >Fi ndMat chi ngFunction(cl s,
"f _mult", PBRT_FUNCTION, "int, int");

5.2.3.6 Call the PowerBuilder function

Before you call the function, you must supply the integers to be multiplied. For the sake of
simplicity, the following code sets them directly in the PBCallInfo structure.

/1 Set IN arguments. The prototype of the function is
/1 integer f_mult(integer argl, integer arg2)
Ci.pArgs-> Cet At (0)->SetInt(123);

Ci . pArgs-> Cet At (1)->Set|nt(45);

Finally call the function, wrapping it in atry-catch statement to handle any runtime errors:

// Call the function
try
{

sessi on- >l nvokeObj ect Functi on( pbobj, md, &ci);

/1l Was PB exception thrown?
i f (session->HasExceptionThrown())
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// Handl e PB exception
sessi on- >Cl ear Excepti on();
}

}
catch (...)

/1 Handl e C++ exception

}

[/l Get the return value and print it to the console

pbint ret = ci.returnVal ue->Getlnt();

fprintf(stderr, "The product of 123 and 45 is %\n",
ret);

5.2.3.7 Write cleanup code

When you have finished with the PBCallInfo structure, call FreeCalllnfo to release the
memory allocated to it, then delete the structure, release the session, and free the library:
/'l Release Call Info

sessi on- >FreeCal | I nf o( &ci ) ;
del ete &ci;

/'l Rel ease session

sessi on- >Rel ease();

return O;

FreelLi brary(hinst);
}

5.2.4 Running the C++ application

When you run the compiled executable file at the command prompt, if the PowerBuilder
VM isloaded and the session is created successfully, the following output displays in the
command window:

Loaded PBVM successfully

Created session successfully
The product of 123 and 45 is 5535

5.3 Accessing result sets

Y ou can use the IPB_ResultSetA ccessor interface to access result setsin PowerBuilder.
Use the IPB_Session GetResultSetA ccessor method to create an instance of the interface
using aresult set returned from PowerBuilder as the method's argument. Y ou can then
use the IPB_ResultSetA ccessor's getColumnCount, GetRowCount, GetltemData, and
GetColumnM etaData methods to obtain information from the result set.

GetltemData uses the IPB_RSltemData interface to handle the datain each cell in the
result set. If the data has a date, time, or datetime datatype, it is stored in a PB_DateData,
PB_TimeData, or PB_DateTimeData structure.

To create aresult set that can be passed to PowerBuilder, use the IPB_Session
CreateResultSet method. See CreateResultSet for an example.

5.4 Processing PowerBuilder messages in C++

Y ou can open a PowerBuilder window from a C++ application or from an extension, but
to make sure that events triggered in the window or control are processed, you need to
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make sure that the C++ application processes PowerBuilder messages. The IPB_Session
ProcessPBM essage function lets you do this.

Each time the ProcessPBM essage function is called, it attempts to retrieve a message

from the PowerBuilder message queue and process it. The function is similar to the
PowerBuilder Yield function, which yields control to other graphic objects and pulls
messages from PowerBuilder objects and other graphic objects from the queue. However,
ProcessPBM essage processes only one message at atime, and it processes only PowerBuilder

messages.
Messages are added to the PowerBuilder message queue when you call the
PostEvent function.

ProcessPBM essage must be called repeatedly

Y ou need to make sure that the ProcessPBM essage function is called repeatedly. For most
C++ applications, you can provide a message loop in the main function and insert the
IPB_Session ProcessPBM essage function in the message loop. Thisis shown in the example
that follows.

If you use Microsoft Foundation Classes (MFC), you cannot modify the built-in message
loop. To ensure that the ProcessPBM essage function is called repeatedly, you can overload
the CWnd::WindowProc function and insert ProcessPBMessage into the overloaded function:

LRESULT CCal | PBVCtr | :: W ndowPr oc( Ul NT nmessage,
WPARAM wPar am LPARAM | Par am)

{

d_sessi on- >Pr ocessPBMessage() ;
return CD al og: : WndowPr oc( message, wParam | Paran);

}

5.4.1 Examples

The following code fragments are from a C++ program that opens a window. The window
has a menu item that invokes the Open event of a PowerBuilder application.

Calling ProcessPBM essage
The call to ProcessPBMessage isin aloop in the WinMain function:
int _ stdcall W nMi n(H NSTANCE hl nst ance,
HI NSTANCE hPr evl nst ance,
LPSTR | pCdLi ne,
i nt nCndShow)
MSG nsQ;
WNDCLASSEX wcex;
/] initialization code onitted
Regi st er G assEx( &cex) ;
HWAD hwWhd = Creat eW ndow szWhdCl sNane,
" OpenPBW ndow', W5 OVERLAPPEDW NDOW
CW _USEDEFAULT, 0, CW USEDEFAULT, 0O, NULL, NULL,
hl nst ance, NULL);

if (!hwd)
{
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return FALSE;
}

ShowwW ndow( hwhd, nCrdShow) ;
Updat eW ndow( hWhd) ;

try
whil e (Get Message(&sg, NULL, 0, 0))
{
Tr ansl at eMessage( &18Q) ;
Di spat chMessage( &nsq) ;
[/l Call to ProcessPBMessage
if (session)
sessi on- >Pr ocessPBMessage() ;
}
}
catch(...)
{
MessageBox( NULL, "Exception occurs",
"Exception", MB_CK);
}

return nsg. wPar am

}

Loading the PBVM and triggering an event

In the WndProc function, when the WM _CREATE message is passed, the PBVM isloaded
and the library list, containing openwin.pbl, is passed to CreateSession. When the user
selects the menu item that opens the PowerBuilder window, the FindGroup, FindClass, and
GetMethodI D functions obtain the information needed to create a new application object,
initialize the PBCallInfo structure, and trigger the application object's Open event:

LRESULT CALLBACK WhdProc( HWND hWhd, Ul NT nessage,

WPARAM wPar am LPARAM | Par am)
{
int wrd, wnEvent;
PAI NTSTRUCT ps;
HDC hdc;

switch (nessage)
{
case WM CREATE:

{
/!l Load the PBVM

hPBVM nst = ::LoadLi brary("pbvnil90.dlI");

P_PB_Get VM getvm = (P_PB_Get VM

Get ProcAddr ess(hPBVM nst , "PB_Get VM') ;

| PB_VM vm = NULL;
getvm( &vm ;

/1 Define the library list and create the session
static const char *liblist[] = {"openw n.pbl"};
vm > Cr eat eSessi on("openwi n", liblist,

&sessi on) ;
br eak;

}

case WW_COVIVAND:
wm d LOWNORD( wPar am ;
wEvent HI WORD( wPar am ;
/| Parse the nenu sel ections:
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switch (wm d)

{
case | D_PB_VI SUAL:
{
/1 Initialize PBCalllnfo and trigger the
[/ application open event
try
{
pbgroup group = sessi on->Fi ndG oup
("openwi n", pbgroup_application);
pbcl ass cls = sessi on->Fi ndd ass(group,
"openwi n");
pbnet hodl D mi d = sessi on- >Get Met hodl D
(cls, "open", PBRT_EVENT, "Q8");
pbobj ect obj = sessi on->NewChj ect (cl s);
PBCal Il I nfo ci;
session->lnitCalllnfo(cls, md, &ci);
sessi on- >Tri gger Event (obj, md, &ci);
sessi on- >FreeCal | I nfo( &ci ) ;
}
catch(...)
{
MessageBox( NULL, "Exception occurs",
"Exception", MB_CK);
}
br eak;
}
defaul t:
return Def WndowPr oc(hWhd, nessage, wParam
| Param ;
}
br eak;

case WM _PAI NT:
hdc = Begi nPai nt (hWhd, &ps);
RECT rt;
CGet Qi ent Rect (hwWhd, &rt);
EndPai nt (hWhd, &ps);
br eak;

case WM _DESTROY:
sessi on- >Rel ease();
session = NULL;
Fr eeLi brary(hPBVM nst) ;
Post Qui t Message(0) ;

br eak;
defaul t:
return Def WndowPr oc( hWwhd, nessage, wParam
| Param ;
}
return O;

}
Testing ProcessPBM essage

Y ou can test the ProcessPBM essage function with a simple PowerBuilder application like
this one:

1. Create a PowerBuilder application called openwin in openwin.pbl.
2. Create amain window, w_main, with three buttons.

3. Insert awindow-level function, of _setcolor, that takes three integers as arguments and has
this script:
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thi s. backcol or = rgb(red, green, bl ue)

4. Insert awindow-level user event, ue_test, with this script:

MessageBox("ue_test", "This is a user event")

5. Provide the following scripts for the clicked events of the buttons:

//cb_1:
MessageBox("Button 1", "dicked")
parent . of _set col or (255, 255, 0)

//cb_2:

MessageBox("Button 2", "dicked")
par ent . Post Event ("ue_event")

/1 not fired

parent . of _setcol or (255, 0, 0)

//cb_3:
MessageBox("Button 3", "dicked")
cb_1. PostEvent (Cicked!) // not fired

6. Script the application’'s Open event:
open (w_nai n)

When the ProcessPBM essage function is included in the C++ application, the application
runs from C++ asit doesin PowerBuilder. The posted eventsincb 2 and cb_3 are
processed.

Now try commenting out these lines in the C++ application, recompiling, and running the
application again:

if (session)
sessi on- >Pr ocessPBMessage() ;

The message boxes still display (response windows have their own message loop) and the
of setcolor function is called, but the posted events do not fire.

5.5 More PBNI possibilities

The ability to create visual, nonvisual, and marshaler extensions, and to call PowerBuilder
objects from external C++ applications, opens up numerous opportunities to combine these
capabilities to develop more complex applications.

Writing an extension that loads the PBVM

Most of the examplesin this book and on the PowerBuilder Code Samples Web site at
https://www.appeon.com/devel operd/library/code-samples-for-pb show you how to create an
extension in C++ and use it in PowerBuilder, or how to write a C++ application that loads the
PowerBuilder VM.

Y ou could also write an extension that |oads the PowerBuilder VM and uses a custom class
user object, using the techniques described in this chapter. The following figure depicts the
interaction between the PBVM and an external application that uses an extension.

Figure: Interaction between PBNI, the PBVM, and external applications
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Calling Power Builder from Java

Y ou can combine the ability to call PowerBuilder classes from C++, as described in this
chapter, with the ability to create marshaler extensions, as described in Creating Marshaler
Extensions to call PowerBuilder from Java.

One way to do thisisto create a Java proxy class that declares static native methods that can
be called to load the PBVM, create PowerBuilder sessions, create PowerBuilder objects, and
invoke PowerScript functions. These native methods can call into the PBVM through PBNI.
Additional Java classes that represent the PBVM, PowerBuilder sessions, and PowerBuilder
objects can be based on the proxy class.

The Java classes call the Java native methods through INI, whereas the Java native methods
call PowerBuilder through PBNI.

There is a sample that illustrates these techniques on the PowerBuilder Code Samples Web
site at https://www.appeon.com/devel opers/library/code-samples-for-pb.
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6 PBNI Types and Return Values

About this chapter

This chapter contains information about the datatypes, enumerated types, and error return
values used by the PowerBuilder Native Interface.

6.1 PowerBuilder to PBNI datatype mappings

The following table maps PowerBuilder datatypes to predefined datatypes used in PBNI C++
modules.

Table 6.1: Predefined datatype mappings

Power Builder datatype Predefined datatype

Int pbint

Uint pbuint
Byte pbbyte
Long pblong
Longlong pblonglong
Ulong pbulong
Boolean pbboolean
Redl pbreal
Double pbdouble
Decimal pbdec

Date pbdate
Time pbtime
DateTime pbdatetime
Char pbchar
Blob pbblob
String pbstring
Powerobject pbobj ect

6.2 Types for access to PowerBuilder data
The typesin the following table nable access to PowerBuilder data.

Table 6.2: Typesfor accessto PowerBuilder data

Datatype Description

pbgroup Used to access PowerBuilder group
information. A group is a container of
PowerBuilder classes.

pbclass Used to access PowerBuilder class definition
information.
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Datatype Description

pbmethodI D Used to access the method ID of a
PowerBuilder global or member function.

pbfieldID Used to access an instance variable.
pbarray Used to access array information and data
items.

6.3 PBNI enumerated types
Enumerated typesfor Power Builder groups

The pbgroup_type enumerated types are used in IPB_Session FindGroup callsto identify the
type of group required.

Table 6.3: Enumerated typesfor PowerBuilder groups

Value Power Builder object

pbgroup_application Application

pbgroup_datawindow DataWindow definition
pbgroup_function Global function

pbgroup_menu Menu

pbgroup_proxy Proxy definition for aremote object
pbgroup_structure PowerBuilder structure type
pbgroup_userobject PowerBuilder user object
pbgroup_window Window

pbgroup_unknown Unknown group

Enumerated typesfor PowerBuilder values

The pbvalue_type enumerated types are used in methods such asthe IPB_Value
GetType method and the IPB_Session NewUnboundedSimpleArray method to identify the
type of PowerBuilder data.

Table 6.4: Enumerated typesfor PowerBuilder values

Value Power Builder datatype

pbvalue_notype Undetermined datatype.
pbvalue int Int

pbvalue uint Uint

pbvalue byte Byte

pbvalue_long Long

pbvalue longlong Longlong

pbvalue ulong Ulong

pbvalue real Real

pbvalue_double Double
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Value Power Builder datatype

pbvalue dec Decimal

pbvalue_string String

pbvalue_boolean Boolean

pbvalue any Any (changed to another datatype when set
explicitly)

pbvalue blob Blob

pbvalue date Date

pbvalue_time Time

pbvalue_datetime DateTime

pbvalue char Char

Enumerated typesfor PowerBuilder routines

The pbrt_type enumerated types are used in IPB_Session GetMethodI D callsto identify the
type of routine required.

Table 6.5: Enumerated typesfor PowerBuilder routines

Value Routinetype

PBRT_FUNCTION Function
PBRT_EVENT Event

6.4 Error return values

The following table shows the PBXRESULT return values and error codes returned from
PBNI methods.

Table 6.6: PBXResult return values

PBX_OK 0

PBX_SUCCESS 0

PBX_FAIL 1
PBX_E_NO_REGISTER_FUNCTION 1
PBX_E_REGISTRATION_FAILED -2
PBX_E_BUILD_GROUP _FAILED -3
PBX_E INVALID_ARGUMENT 4

PBX_E INVOKE_METHOD_INACCESSABE
PBX_E_INVOKE_WRONG NUM_ARGS |-6

PBX_E_INVOKE_REFARG_ERROR -7
PBX_E_INVOKE_METHOD_AMBIGUOUS-8
PBX_E_INVOKE_FAILURE -9
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Value of PBXResult Error code

PBX_E_MISMATCHED DATA_TYPE |-10
PBX_E_OUTOF_MEMORY -11
PBX_E GET_PBVM_FAILED -12
PBX_E_NO_SUCH_CLASS -13
PBX_E_CAN_NOT_LOCATE_APPLICATION4
PBX_E_INVALID_METHOD_ID -15
PBX_E_READONLY_ARGS -16
PBX_E ARRAY_INDEX_OUTOF BOUNDS100
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7 PBNI Interfaces, Structures, and Methods
About this chapter

This chapter contains reference information about the classes, structures, and methods of the
PowerBuilder Native Interface.

7.1 Header file contents
PBNI classes and interfaces are defined in a set of header files.
pbni.h

The classes, structures, and methods defined in the header file pbni.h allow PowerBuilder
extension modules to interact with PowerBuilder. Thisfile also includes the pbarray.h,
pbfield.h, and pbnimd.h header files.

pbarray.h, pbfield.h, pbtraits.h, and pbnimd.h

pbarray.h contains helper classes that make it easier to create arrays and access data in them.
pbfield.h contains a helper class that makesiit easier to access fields. Both header filesrely on
pbtraits.h, which provides specializations for the Vaue enumerated types. pbnimd.h contains
machine-specific datatype definitions. These files should not be included directly in your
code.

pbext.h

The classes, structures, and methods defined in the header file pbext.h must be implemented
in PowerBuilder extension modules to allow PowerBuilder applications to use the extension
modules. pbext.h includes pbni.h and pbevtid.h.

pbevtid.h

pbevtid.h contains mappings from PowerBuilder event strings to internal event identifiers.
These mappings alow the PBVM to automatically fire events that you includein the
description of an extension. For more information, see Event processing in visual extensions.

pbrsa.h

pbrsa.h contains structures and interfaces used to access data in DataStores and Datawindow
controls.

7.2 Class and interface summary

Thistable lists the classes and interfaces that make up PBNI. After the table, the classes
and interfaces are listed in alphabetical order. The methods for each class are listed in
alphabetical order after the class description.

Several additiona helper classes that are defined in pbni.h are not listed in the table. These
helper classes include:

» PBArraylnfoHolder and PBCalllnfoHolder -- used to hold a PBArrayInfo or PBCalllnfo
variable and release it when it is out of scope

* PBEventTrigger, PBObjectFunctionlnvoker, and PBGIlobal Functionlnvoker -- used to
trigger events and call object and global functions
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Table7.1: PBNI classand interface summary

Object
IPB_Arguments interface

Description

Used to access the arguments
of the PBCallInfo structure.

Defined in
pbni.h

IPB ResultSetAccessor
interface

Used to access datain a
Datawindow or DataStore.

pbrsa.h

IPB_RSltemData interface

Used to set datavaluesin a
result set from a Datawindow
or DataStore.

pbrsa.h

IPB_Session interface

Used to interoperate with
PowerBuilder. An abstract
interface, it defines methods
for accessing PowerScript
data, calling PowerScript
functions, catching and
throwing Power Script
exceptions, and setting
amarshaler to convert
PowerBuilder data formats
to the user's communication
protocol.

pbni.h

IPB_Valueinterface

Used to hold PowerBuilder
data, IPB_Value contains
information about each
variable, including itstype,
null flag, access privileges,
array or simpletype, and
reference type.

pbni.h

IPB VM interface

Used to load PowerBuilder
applicationsin third-party
applications and interoperate
with the PowerBuilder virtual
machine (PBVM).

pbni.h

PBArraylnfo structure

Used to hold information
about arrays.

pbni.h

PBCalllnfo structure

Used to hold arguments and
return type information in
function calls between PBNI
and PowerBuilder.

pbni.h

PB_DateData structure

Used to pass data of type
Date in the SetData function
inthe IPB_RSItemData
interface.

pbrsa.h

PB DateTimeData structure

Used to pass data of
type DateTimein the

pbrsa.h
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Object Description Defined in

SetData function in the

IPB_RSltemData interface.
PB_TimeData structure Used to pass data of type pbrsa.h

Time in the SetData function

inthe IPB_RSItemData

interface.
PBX_DrawltemStruct Used to hold the properties | pbext.h
structure of an external visual control

that you want to draw using

the PBX_DrawVisua Object

function.
PBArrayAccessor template | Used to accessitemsin an pbarray.h
class array.
PBObjectArrayA ccessor Used to accessitemsin an pbarray.h
class object array.
PBBoundedArrayCreator Used to create bounded pbarray.h
template class arrays.
PBBoundedObjectArrayCreatotJsed to create bounded pbarray.h
class object arrays.
PBUnboundedArrayCreator | Used to create unbounded pbarray.h
template class arrays.
PBUnboundedObjectArrayCredttsed to create unbounded pbarray.h
class object arrays.
IPBX_Marshaer interface Used to invoke remote pbext.h

methods and convert

PowerBuilder data formats

to the user's communication

protocol. A marshaler

extension is a PowerBuilder

extension that acts as the

bridge between PowerBuilder

and other components,

such as EJBs, Java classes,

CORBA objects, Web

services, and so on.
IPBX_NonVisua Object Inherits from pbext.h
interface IPBX_ UserObject and is

the direct ancestor class of

nonvisual PowerBuilder

native classes.
IPBX_UserObject interface | The ancestor class of pbext.h

PowerBuilder native
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Object

Description

classes. It has two functions,
Destroy and Invoke.

Defined in

IPBX_VisualObject interface

Inherits from

IPBX_UserObject and isthe
direct ancestor class of visual
PowerBuilder native classes.

pbext.h

Exported methods

Some exported methods
must be implemented in
PowerBuilder extension
modules.

pbext.h

M ethod exported by
PowerBuilder VM

The PB_GetVM method is
exported by the PowerBuilder
VM and is used to pass the
IPB_VM interface to the
user.

pbni.h

7.3 IPB_Arguments interface

Description

The IPB_Arguments and IPB_Value interfaces are used to pass values between the
PowerBuilder VM and PowerBuilder extension modules. Each argument is represented by a

pointer to the IPB_Value interface.

Methods

The IPB_Arguments interface has two methods, GetAt and GetCount.

7.3.1 GetAt
Description

Returns a pointer to the IPB_Vaue interface representing an argument whose order in the list

of argumentsisindicated by a specified index.

Syntax
Get At ( pbint index )
Table7.2:

Argument Description

index A valid index into the PBCallInfo structure
Return value

IPB_Value*

Examples

In the following code fragment, GetAt obtains the first value in the PBCalllnfo structure. The

value has been passed in from the calling function.

PBCal I I nfo ci;
LPCSTR nyPBNl Cbj = NULL;
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| PB_Val ue* pArg0 = ci->pArgs->CGet At (0);
if (!pArgO->IsNull())
{
pbstring t = pArg0->CetString();
if (t !'= NULL)
myPBNI Gbj = session->GetString(t);
}

See also
GetCount

7.3.2 GetCount

Description

Obtains the number of argumentsin an instance of PBCalllnfo.

Syntax

Get Count ( )

Return value

pbint.

Examples

This example uses GetCount in a FOR loop used to process different argument types:

int i;
for (i=0; i < ci-> pArgs -> Get Count () ;i ++)
{
pbui nt ArgsType;
if( ci -> pArgs -> GetAt(i) -> IsArray())
pArgunents[i].array_val =
Ci -> pArgs -> GetAt(i) -> GetArray();
conti nue;
}
if( ci -> pArgs -> GetAt(i) -> Ismject())
{
if (ci ->pArgs -> GetAt(i) -> IsNull())
pArgunent s[i].obj val =0;
el se
pArgunents[i].obj val =
Ci -> pArgs -> GetAt(i) -> Getbject();
conti nue;
}
See also
GetAt

7.4 IPB_ResultSetAccessor interface
Description

The IPB_ResultSetAccessor interface is used to access result sets in DataWindow and
DataStore objects.

Methods
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The IPB_ResultSetA ccessor interface has six methods:
AddRef

GetColumnCount

GetColumnMetaData

GetltemData

GetRowCount

Release

7.4.1 AddRef
Description

When you call the CreateResultSet function of interface IPB_Session, you need to pass an
argument of type IPB_ResultSetAccessor. The AddRef function is called on that argument
and the Release function is called when the pbobject is destroyed.

Syntax

AddRef ()
Return value
None.

Seealso
CreateResultSet
GetColumnCount

7.4.2 GetColumnCount

Description

Obtains the number of columns.

Syntax

Get Col umCount ()

Return value

Unsigned long.

Examples

This statement stores the number of columnsin * numCaols:
*numCol s = d_rsAccessor - >CGet Col utmCount () ;
See also

CreateResultSet

GetRowCount

7.4.3 GetColumnMetaData
Description
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Obtains a column's metadata. The column number of the first columnis 1. Memory must be
allocated for columnName before this function call. The pointer values can be null.

Syntax

Get Col umMet aDat a (unsi gned | ong col umNum LPTSTR col umNane, pbval ue_type* type,
unsi gned | ong* width )

Table7.3:
columnNum The number of the column for which you
want to obtain metadata
columnName The name of the specified column
type A pointer to the type of the specified column
width A pointer to the width of the specified
column
Return value
None.
Examples

This example gets the number of columnsin aresult set and allocates an array to hold the
types of each column:

CRsl tSet:: CRsltSet (| PB_ResultSet Accessor* rsAccessor)
:m | Ref Count (0), d_rsAccessor(rsAccessor)
{
rsAccessor - >AddRef () ;
[/ for each col um
ULONG nNunCol umms = d_r sAccessor - >Cet Col umCount () ;
d_arr Col Types = new USHORT[ nNunCol umms + 1] ;
for (ULONG nCol um=1; nCol umm <= nNunCol umms;
++nCol umm)
{
/1 get the colum type into the array
pbval ue_type type;
d_rsAccessor - >Get Col utmMet aDat a (nCol um,
NULL, & ype, NULL);
d_arr Col Types[ nCol um] = (USHORT)t ype;

}

Seealso
CreateResultSet
GetColumnCount
GetltemData
GetRowCount

7.4.4 GetltemData
Description

Accessesthedatain acell. Thefirst row is 1 and the first columniis 1.
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Syntax

Get | t enDat a(unsi gned | ong row, unsigned |ong col, |PB_RSItenData* data)

Table 7.4:

row The row number of the cell

col The column number of the cell

data A pointer to an IPB_RSItemData structure
Return value

Boolean.

Examples

This example stores the data in the first row and column in the IPB_RSItemData structure sd:
d_rsAccessor->CetltenData(l, 1, &sd);
Usage

If the value of datais null, this function issues the callback data->SetNull. If the value
is not null, it issues the callback data->SetData. For more information, examine the
IPB_RSltemData interface.

Seealso

CreateResultSet
GetColumnCount
GetColumnMetaData
GetRowCount
IPB_RSltemData interface
SetData

SetNull

7.4.5 GetRowCount

Description

Obtains the number of rows.

Syntax

Get RowCount ()

Return value

Unsigned long.

Examples

This statement stores the number of rows in * numRows:

*numRows = d_r sAccessor - >CGet RowCount () ;
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See also
CreateResultSet
GetColumnCount
GetColumnMetaData
GetltemData

7.4.6 Release
Description

When you call the CreateResultSet function of interface IPB_Session, you need to pass an
argument of type IPB_ResultSetAccessor. The AddRef function is called on that argument
and the Release function is called when the pbobject is destroyed.

Syntax

Rel ease ( )
Return value
None.

See also
AddRef
CreateResultSet

7.5 IPB_RSltemData interface
Description

The IPB_RSItemData interface is used as an argument to the GetltemData function of
IPB_ResultSetAccessor.

M ethods
The IPB_RSItemData interface has two methods: SetData and SetNull.

7.5.1 SetData
Description

Setsthe datain an IPB_RSltemData structure when the GetltemData function of
IPB_ResultSetAccessor is caled and the data value is not null.

Syntax

Set Dat a(unsi gned | ong | en, voi d* data)

Table7.5:

Argument Description

len The length of the data

data A void pointer to the address of the data
Return value
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None.
Usage
If the cell datatypeis:

* string and decimal, the address pointsto a string

* date, the address points to a PB_DateData structure

* time, the address pointsto a PB_TimeData structure

* datetime, the address pointsto a PB_DateTimeData structure
 another datatype, the address points to data of the corresponding type

Seealso

GetltemData

SetNull

PB_DateData structure
PB_DateTimeData structure
PB_TimeData structure

7.5.2 SetNull
Description

Setsthe datain an IPB_RSlItemData structure to null when the GetltemData function of
IPB_ResultSetAccessor is caled and the data value is not null.

Syntax

Set Nul I ()
Return value
None.

See also
GetltemData
SetData

7.6 IPB_Session interface
Description

The IPB_Session interface is used to interoperate with PowerBuilder. An abstract interface,
it defines methods for accessing PowerScript data, calling PowerScript functions, catching
and throwing PowerScript exceptions, and setting a marshaler to convert PowerBuilder data
formats to the user's communication protocol.

M ethods
Thistable lists functions by category. Full descriptions in aphabetic order follow the table.
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Table 7.6: IPB_Session methods by category
Purpose Method
Managing sessions Release

Description

Releases this |PB session.
The IPB_Session object
becomes invalid after the call.

Managing object references | AddGlobal Ref

Adds a global reference to
the specified PowerBuilder
object.

AddL ocal Ref

Adds alocal referenceto
the specified PowerBuilder
object.

NewObject

Creates anew object of the
specified type.

PopL ocal Frame

Pops the current local
reference frame from the
current native method stack
frame.

PushL ocal Frame

Pushes alocal reference
frame onto the current native
method stack frame.

RemoveGlobal Ref

Removes aglobal reference
to the specified PowerBuilder
object.

Removel ocal Ref

Removes alocal referenceto
the specified PowerBuilder
object.

Managing shared properties | GetProp

Retrieves a pointer to the data
value of avariable that has
been registered as a shared
property for the current IPB
session.

RemoveProp Removes the specified
variable from the list of
properties of the current IPB
session.

SetProp Adds anew variable to

the list of properties of the
current session or changes the
value of an existing variable.

Handling the PowerBuilder | ProcessPBM essage
message queue

Checks the PowerBuilder
message queue and, if there
isamessage in the queue,
attempts to process it.
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Purpose Method Description
Handling exceptions ClearException Clearsthe current
PowerBuilder exception
object.
GetException Obtains the current thrown

exception object.

HasExceptionThrown

Checks for the existence of
an exception that has been
thrown but not cleared.

ThrowException

Throws a PowerBuilder
exception or inherited
exception, replacing the
existing exception if one
exists.

Passing arguments Add<type>Argument Adds an argument in
avariable argument
PowerBuilder call.
FreeCalllnfo Frees memory allocated by
InitCalllnfo.
[nitCalllnfo Initializes the PBCallInfo

structure.

Finding PowerBuilder classes
and objects

FindGroup

Searches for agroup with a
given name and group typein
the current library list.

FindClass Searches for aclasswith a
given name within a given
group.

FindClassByClass| D Searches for aclasswith a
given name and agiven ID.

GetClass Returns the class handle of a
PowerBuilder object.

GetClassName Returns the name of aclassin
lowercase.

GetCurrGroup Returns the name of the
current group.

GetSuperClass Returns the base class of a
class, if any.

GetSystemClass Returns the system class
handle of a PowerBuilder
object.

GetSystemGroup Returns the class that

contains all the system global
functions.
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Pur pose

Method
| SAutol nstantiate

Description

Returns true if the specified
classis an autoinstantiated
class; otherwise returns false.

Working with functions and
events

FindM atchingFunction

Finds a function that has the
specified argument list.

GetMethodID

Returnsthe ID of the
requested function.

GetM ethodI DByEventI D

Returns the ID of the function
that has a given predefined
PowerBuilder event ID.

I nvokeClassFunction

Invokes system or user global
functions.

I nvokeObjectFunction

Invokes a class member
function.

TriggerEvent

Triggers a PowerBuilder
event.

Working with enumerated
variables

GetEnumltemName

Obtains the name of an
enumerated variable.

GetEnumltemValue

Obtains the value of an
enumerated variable.

Working with global
variables

GetGlobalVarlD

Returns the name of aglobal
variable.

GetGlobaVarType

Returns the datatype of a
global variable.

Get<type>GlobalVar

Returns the value of a
global variable of a specific
datatype.

GetPBANyGlobaVar

Obtains the value of a global
variable of type Any.

IsGlobalVarArray

Returnstrueif the global
variable contains an array,
otherwise returns false.

ISsGlobal VarNull

Returnstrueif the global
variable contains a null value,
otherwise returns false.

| sGlobal V arObj ect

Returnstrueif the global
variable contains a pbobject,
otherwise returns false.

Set<type>GlobaVar

Sets the value of a global
variable of a specific
datatype.
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Pur pose

Method
SetGlobalVarToNull

Description

Sets the value of a shared
variable to null.

Working with shared
variables

GetSharedVarlD

Returns the name of a shared
variable.

GetSharedVarType

Returns the datatype of a
shared variable.

Get<type>SharedV ar

Returns the value of a
shared variable of a specific
datatype.

GetPBANnySharedVar

Obtains the value of a shared
variable of type Any.

IsSharedVarArray

Returnstrueif the shared
variable contains an array,
otherwise returns false.

| sSharedVarNull

Returnstrueif the shared
variable contains a null value,
otherwise returns fal se.

| sSharedV arObj ect

Returnstrue if the shared
variable contains a pbobject,
otherwise returns false.

Set<type>SharedV ar

Sets the value of a shared
variable of a specific
datatype.

SetSharedVarToNull

Sets the value of a shared
variable to null.

Working with arrays

Get<type>Arrayltem

Returns the value of an array
item of a specific datatype.

GetArraylnfo

Obtains information about an
array.

GetArrayltemType

Obtains the datatype of an
itemin an array.

GetArrayL ength

Returns the length of an
array.

GetPBAnyArrayltem

Obtains the value of an array
item of type Any.

IsArrayltemNull Returnstrueif the array item
contains an array, otherwise
returns false.

NewBoundedSimpleArray Creates abounded ssimple
data array.
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Pur pose

Method
NewUnboundedSimpleArray

Description

Creates an unbounded simple
data array.

NewBoundedObjectArray

Creates a bounded
PowerBuilder object or
structure array.

NewUnboundedObjectArray

Creates an unbounded
PowerBuilder object or
structure data array.

ReleaseArraylnfo

Releases memory returned by
GetArraylnfo.

Set<type>Arrayltem

Sets the value of an array
item of a specific datatype.

SetArrayltemToNull

Sets the value of an array
item to null.

Working with strings

GetStringL ength

Returns the length of a
string in bytes without the
terminator.

GetString Returns a pointer to the string
passed in as an argument.

NewsString Creates anew string.

ReleaseString Releases the memory used by
astring.

SetString Frees an existing string and
assigns a new string value to
it.

Working with binary large | GetBlob Returns a pointer to the data

objects

buffer for ablob.

GetBlobL ength

Returns the length in bytes of
blob datain a buffer.

NewBlob Creates a new blob and
duplicates a buffer for the
new blob data.

SetBlob Destroys the existing datain

ablob and copies datainto it
from a buffer.

Working with decimal values

GetDecimal String

Converts decimal datain a
pbdec object to astring.

NewDecimal

Allocates resources for a new
decimal data object.

ReleaseDecimal String

Frees the memory acquired
using GetDecimal String.
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Purpose Method Description
SetDecimal Convertsastring to a
decimal.
Working with date and time | GetDateString Converts datain a pbdate

values

object to astring.

GetDateTimeString

Converts data in a pbdatetime
object to a string.

GetTimeString

Converts datain a pbtime
object to astring.

NewDate Creates a new pbdate data
object.

NewDateTime Creates a new pbdatetime
data object.

NewTime Creates a new pbtime data

object.

ReleaseDateString

Frees the memory acquired
using GetDateString.

ReleaseDateTimeString

Frees the memory acquired
using GetDateTimeString.

ReleaseTimeString

Frees the memory acquired
using GetTimeString.

SetDate Resets the value of the
specified pbdate object.

SetDateTime Resets the value of the
specified pbdatetime object.

SetTime Resets the value of the
specified pbtime object.

SplitDate Splits the specified pbdate
object into a year, month, and
day.

SplitDateTime Splits the specified
pbdatetime object into a year,
month, and day.

SplitTime Splits the specified pbtime

object into ayear, month, and
day.

Working with data values

AcqguireArrayltemVaue

Clones the datain the
PBCallInfo structurein an
array item and resets the
IPB_Value pointer.
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Pur pose

Method
AcquireVaue

Description

Clonesthe datain the
PBCalllnfo structure and
resetsthe IPB_Value pointer.

ReleaseValue Frees the value acquired
by the AcquireValue or
AcquireArrayltemValue
method.

SetVaue Sets the value of one
IPB_Value object to the value
of another IPB_Value object

Working with fields GetFieldiD Obtainstheinternal 1D of a
classinstance variable.

GetFieldName Obtains the name of the
specified field.

GetFieldType Obtains the datatype of a
class instance variable.

GetNumOfFields Obtains the number of fields
in the specified class.

GetPBANnyField Obtains the value of a
variable of type Any.

Get<type>Field Obtains a pointer to the
instance variable datafor a
specified variable.

IsFieldArray Returnstrueif thefield
contains an array, otherwise
returns false.

IsFieldNull Returnstrueif thefield
contains anull value array,
otherwise returns false.

| sFieldObject Returnstrueif thefield
contains a pbobject,
otherwise returns false.

Set<type>Field A set of datatype-specific
functions. Sets the value of an
instance field of an object.

Set<type>Field A set of datatype-specific
functions. Sets the value of an
instance field of an object.

UpdateField Refreshes avisua property of

a PowerBuilder object.

Working with native classes

GetNativel nterface

Obtains a pointer to the
interface of anative class.
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Purpose Method Description

| sNativeObject Determines whether a
pbobject is an instance of a
native class.

Accessing result sets from CreateResultSet Creates aresult set object
DataWindows and DataStores using a pointer to an
|PB_ResultSetA ccessor
object.

GetResultSetA ccessor Obtains an interface through
which you can read data from
aresult set.

Rel easeResul tSetA ccessor Releases the pointer obtained
using GetResultSetA ccessor.

Working with marshaler GetMarshaler Obtains the marshaler object
extensions associated with a proxy
object.
NewProxyObject Creates a proxy for aremote
object.
SetMarshaler Sets amarshaler that will

be used to invoke remote
methods and convert
PowerBuilder data formats
to the user's communication
protocol.

7.6.1 AcquireArrayltemValue

Description

Clones the datain the PBCallInfo structure in an array item and resets the IPB_Value pointer.
Syntax

Acqui reArrayl tenVal ue( pbarray array, pblong din{ ])

Table7.7:

array A valid pbarray structure.

dim A pblong array to hold the indexes of all
dimensions of the array. The size of the array
must equal the dimensions of array.

Return value
IPB_Value*.
Examples

This FOR loop acquires the value of an item in an array and sets the value in another array:
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for( i=1; i <= bound; i++)

dinf0]=i;

i pv = Session -> AcquireArrayltenval ue(refArg, dim;
Session -> SetArrayltenVal ue(*i _array, dim ipv);
Sessi on -> Rel easeVal ue(i pv);

}
Usage

The AcquireArrayltemValue method enables you to retain the data in the PBCallinfo
structure for asingle array item.

The AcquireArrayltemVaue method is independent of the type of the data but is most
useful for acquiring the value of pointer values, such as pbvalue_string, pbvalue blob,
and so on. When you call Freelnfo, the datais not freed and the pointer returned by
AcquireArrayltemVaueis still valid.

When you no longer need the data, you must call the ReleaseV aue method to free the data.
Failing to do so causes a memory leak.

The PBVM clones anew IPB_Value and resets the existing one. If you attempt to get or
acquire the original value, the value returned is zero or null until another IPB_Vaueis set to
the value.

Working with large arrays

The processing that the AcquireArrayltemVaue and ReleaseV alue methods perform
resultsin poor performance when handling large arrays. It is more efficient to get the
type of the array and handle each type with appropriate type-specific functions.

See also
ReleaseVaue

7.6.2 AcquireValue

Description

Clones the datain the PBCalllnfo structure and resets the IPB_Value pointer.
Syntax

Acqui reVal ue ( | PBVal ue* val ue )

Table7.8:
Argument Description
value The value to be returned

Return value
IPB_Value*.
Examples

The AcquireValue method is used to obtain a message argument value. Later, when the value
isno longer needed, it is released using ReleaseValue to avoid memory |eaks:
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/1 Acquire a val ue
MessageArg = sessi on->Acqui reVal ue
( ci->pArgs->CGetAt(0) );
pbstring pbMessage = MessageArg->CGet String() ;
Message = (LPSTR)sessi on->Get Stri ng(pbMessage) ;

/'l d eanup phase
if (MessageArQ)
{

}
Usage

The AcquireVaue method enables you to retain the data in the PBCallInfo structure. The
AcquireVaue method is independent of the type of the data but is most useful for acquiring
the value of pointer values such as pbvalue_string, pbvalue_blob, and so on. When you call
Freelnfo, the datais not freed and the pointer returned by AcquireVaueis still valid.

Sessi on- >Rel easeVal ue ( MessageArg ) ;

If the value acquired is an array, the entire array is acquired. To acquire asingle element in an
array, use the AcquireltemV aue method.

When you no longer need the data, you must call the ReleaseV alue method to free the data.
Failing to do so causes a memory leak.

The PBVM clones anew IPB_Value and resets the existing one. If you attempt to get or
acquire the original value, the value returned is zero or null until another IPB_Vaueis set to
the value.

See also
AcqguireArrayltemVaue
ReleaseVaue

7.6.3 Add<type>Argument

Description

Adds an argument of a specific type in avariable argument PowerBuilder call.
Syntax

AddAr rayArgunment ( PBCalllnfo *ci, pbblob val ue, pbboolean IsNull )

AddBl obArgunment ( PBCal I Info *ci, pbblob value, pbboolean IsNull )

AddBool Argunent ( PBCalllInfo *ci, pbbool ean val ue, pbbool ean IsNull )
AddByt eArgunent ( PBCallInfo *ci, pbbyte val ue, pbboolean IsNull )

AddChar Argunment ( PBCal I Info *ci, pbchar val ue, pbbool ean IsNull )

AddDat eArgunent ( PBCallInfo *ci, pbdate val ue, pbbool ean IsNull )

AddDat eTi meArgunent ( PBCallInfo *ci, pbdatetine val ue, pbboolean IsNull )
AddDecAr gunent ( PBCallInfo *ci, pbdec val ue, pbboolean |IsNull )

AddDoubl eArgunment ( PBCal |l I nfo *ci, pbdouble val ue, pbboolean IsNull )
Addl nt Argunment ( PBCal | Info *ci, pbint value, pbboolean IsNull )

AddLongAr gunment ( PBCal I Info *ci, pblong val ue, pbboolean IsNull )
AddLongLongAr gunent ( PBCal |l I nfo *ci, pblonglong val ue, pbbool ean IsNull )
AddObj ect Argunent ( PBCal | Info *ci, pbobject val ue, pbboolean IsNull )
AddPBSt ri ngArgunent ( PBCal |l Info *ci, pbstring value, pbboolean |IsNull )
AddReal Argunment ( PBCallInfo *ci, pbreal value, pbboolean IsNull )

AddSt ri ngArgunent ( PBCal | Info *ci, LPCTSTR val ue, pbbool ean IsNull )
AddTi meArgunment ( PBCallInfo *ci, pbtine value, pbboolean IsNull )

AddUi nt Argunment ( PBCal I Info *ci, pbuint value, pbboolean IsNull )

AddU ongArgunent ( PBCallInfo *ci, pbulong val ue, pbboolean IsNull )
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Table7.9:
Ci The PBCallInfo to which the argument isto
be added.
value The value to be added to the arguments array.
IsNull Indicates whether the argument is null. The
default isfalse.
Return value
PBXRESULT. PBX_OK on success.
Examples

This code tests that adding an integer argument to a PBCalllnfo structure ci works correctly:

long Cny_pbni:: f_Retrieve(lPB_Session* session, pbint retrieve_args, pbobject
dwobj )
{
pbcl ass cl s;
pbnet hodl D mi d;
PBCal | I nfo* ci = new PBCal |l | nf o;
pbl ong ret_val;
PBXRESULT r et ;
cls = session-> GetC ass(dwobj);
m d = session-> Get Met hodl D
(cls, "retrieve", PBRT_FUNCTIQON, "LAV');
if (md == kUndefi nedMet hodl D)
return -1;
session-> InitCalllnfo(cls, md, ci);
Cci-> pArgs-> GetAt(0)-> Setlnt(retrieve_args);
sessi on-> Addl nt Argunent (ci, retrieve_args, false);
ret = session->l nvokeObj ect Functi on(dwobj, md, ci);
if (ret!= PBX_OK)
ret _val=ret;
el se
ret _val = ci-> returnVal ue-> GetLong();
sessi on-> FreeCal |l I nfo(ci);
del ete ci;
return ret val;
}
Usage

Thiscall isused in variable argument PowerBuilder calls, such as datawindow.retrieve(arg).
After the call, the value returned by ci->pArgs->GetCount() increases by one.

See also
GetCount
I nvokeClassFunction

I nvokeObjectFunction
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7.6.4 AddGlobalRef

Description

Adds a global reference to the specified PowerBuilder object.
Syntax

Addd obal Ref (pbobject obj)

Table 7.10:

Argument Description

obj A valid PowerBuilder object handle
Return value

pbclass or null on error.
Examples

This example checks whether areturn valueisnull, and if it is not, adds a global reference to
it to the session:

if (ci->returnValue-> IsNull())

ret_val = 0;
el se
{
ret_val = ci-> returnVal ue-> Get bj ect();

Sessi on -> Addd obal Ref (ret _val);
}

See also
RemoveGl obal Ref

7.6.5 AddLocalRef

Description

Adds alocal reference to the specified PowerBuilder object.
Syntax

AddLocal Ref (pbobject obj)

Table 7.11:

Argument Description

obj A valid PowerBuilder object handle
Return value

pbclass or null on error.

Examples

This example defines functions that add and remove local references:
voi d MyPBNI Cl ass: : ref erence()

{
d_sessi on- >AddLocal Ref (d_pbobj ect) ;
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}

voi d MyPBNI Cl ass: : unr ef erence()
i f (d_pbobject != NULL)
d_sessi on- >RenovelLocal Ref (d_pbobj ect) ;
}
See also
PopL ocalFrame
PushL ocal Frame

Removel ocal Ref

7.6.6 ClearException

Description

Clears the current PowerBuilder exception object.
Syntax

Cl ear Exception ()

Return value
None.
Usage

HasExceptionThrown returns false after a call to ClearException. If no exception has been
thrown, this call has no effect.

See also

GetException
HasExceptionThrown

ThrowException

7.6.7 CreateResultSet

Description

Creates aresult set object using a pointer to an IPB_ResultSetA ccessor object.
Syntax

Creat eResul t Set (1 PB_Resul t Set Accessor* rs)

Table7.12:

Argument Description

rs A pointer to an IPB_ResultSetA ccessor
object

Return value

pbobject.
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Examples

This example loads the PBVM and callsthef ret and f_in functionsin the custom class user
object n_rsin the PBL pbrs.pbl. The PowerScript for the functions is shown after the C++
code:

#i ncl ude "stdaf x. h"
#i ncl ude "w ndows. h"
#i ncl ude "pbni.h"

#i ncl ude "vector"
using std::vector;

void main(int argc, char* argv[])

{

HI NSTANCE hi nst = LoadLi brary(" pbvnil90.dl|");
t ypedef PBXRESULT (*P_PB Get VM (I PB_VM* vm);

P_PB Get VM getvm = (P_PB_Get VM Get Pr ocAddr ess( hi nst,
"PB_Get VM');
| PB_VM pbvm

get vim( &bvm) ;

| PB_Sessi on* session = NULL;
vect or <LPCSTR> || (1);

I1[0] = "pbrs.pbl";
pbvm >Cr eat eSessi on("pbrs", & I1[0], 1, &session);

pbgroup group = session->Fi ndG oup("n_rs",
pbgr oup_user obj ect) ;
if (group == NULL) return;
pbcl ass cls = sessi on->Fi ndd ass(group, "n_rs");
if (cls == NULL) return;
pbobj ect obj = sessi on->New(bj ect (cl s);
if (obj == NULL) return;

pbnet hodl D mi d = sessi on->Get Met hodl D(cls, "f_ret",
PBRT_FUNCTI ON, "Cresultset.");
PBCal |l I nfo ci;
session->lnitCalllnfo(cls, md, &ci);
sessi on- >l nvokeQbj ect Function(obj, md, &ci);
/1l Use the result set returned fromf _ret to
/1 create an | PB_Resul t Set Accessor rsa
pbobj ect rs = ci.returnVal ue->Cet bj ect () ;
| PB_Resul t Set Accessor* rsa =
sessi on- >CGet Resul t Set Accessor (rs);

/|l Create a result set object fromrsa
pbobj ect rsobj = session->CreateResultSet(rsa);

/[l Call the f_in nethod

m d = session->Cet Met hodl D(cl s, "f_in",
PBRT_FUNCTI ON, "I RCresultset.");

PBCal I I nfo ci 1;

session->lnitCalllnfo(cls, md, &cil);

/1 Set the result set object rsobj as the

[/ argument for f_in

ci 1. pArgs->Cet At (0) - >Set Obj ect (rsobj);

sessi on- >l nvokeObj ect Function(obj, md, &cil);
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sessi on- >FreeCal | I nfo(&ci ) ;
sessi on- >FreeCal | I nfo( &ci 1) ;

}
f_ret retrieves data from a database into a DataStore and generates a result set:

Resul t Set rs
Dat aSt ore ds

Long sts
Integer |li_ret

// Profile Denp Dat abase V190
SQLCA. DBMS = " ODBC'
SQLCA. Aut oCommit = Fal se
SQLCA. DBParm = &
"Connect Stri ng=' DSN=Denp Dat abase V190; U D=dba; PM\D=sql ' "
connect using sql ca;

ds = Create DataStore

ds. Dat atbj ect = ""

ds. Dat athj ect = "d_rs"

ds. Set TransObj ect (sql ca)

w_nmai n. dw_1. Set Tr ansoj ect (sql ca)

long Il _ret, rows, rows2

Il _ret = ds.Retrieve()

Il _ret = wmain.dw 1.Retrieve()

[/ ds. shar edat a(w_nai n. dw_1)

rows = ds. RowCount ()

rows2 = w_nai n. dw_1. RowCount ()

messagebox("info fromf_ret", " rowcount is " &
+ string(rows) + " or " + string(rows2))

sts = ds. Gener at eResul t Set (rs)

Return rs

f_intakesaresult set, rs, as an argument and uses it to create a DataStore:

Dat aSt ore ds
Int cnt, li_ret

ds = Create DataStore

ds. Creat eFron{(rs)

cnt = ds. RowCount ()

messagebox("info fromf_in", "row count is " + string(cnt))
Ret urn cnt

Usage

To use the IPB_ResultSetAccessor interface, load the PBVM, obtain aresult set from

a PowerBuilder application, and call GetResultSetAccessor on this result set to get an
IPB_ResultSetAccessor interface object. Y ou can then call the methods of this object to get
information about the result set. Y ou can also call CreateResultSet using this object as an
argument to create aresult set that you can return to PowerBuilder.

When you call CreateResultSet, the AddRef function of the IPB_ResultSetA ccessor interface
is called on the rs argument implicitly to add a reference to the interface pointer.

See also
AddRef
GetResultSetA ccessor
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IPB ResultSetAccessor interface

Rel easeResul tSetA ccessor

7.6.8 FindClass

Description

Searches for a class with a given name within a given group.
Syntax

Fi ndCl ass( pbgroup group, LPCTSTR nane)

Table 7.13:
group The handle of the group in which the class
resides
name The class hame in lowercase
Return value

pbclass or null on failure.
Examples

This example finds the group associated with the f_getrow function and uses the group to

find the class:
group = session->Fi ndG oup("f_getrow',
pbgroup_function);
if ( group==NULL )
return;
cls = session->Fi ndd ass(group, "f_getrow');
if ( cls==NULL )
return;

Usage

This method searches for a PowerBuilder class with the given name in the given group. For
example, in awindow definitionw_1, w_1lisagroup, and w_1 and controls contained in it
are all classes of groupw_1.

See also
FindGroup
NewObject

7.6.9 FindClassByClassID
Description
Searches for a class with agiven name and agiven ID.

Syntax

Fi ndCl ass( pbgroup group, pbint classlD)
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Table 7.14:
group The handle of the group in which the class
resides
classiD The class name in lowercase
Return value

pbclass or null on failure.

Usage

This method searches for a PowerBuilder class with the given name and the given ID.
See also

FindGroup
NewObject

7.6.10 FindGroup

Description

Searches for a group with a given name and group type in the current library list.
Syntax

Fi ndG oup( LPCTSTR nane, pbgroup_type type)

Table 7.15:

Argument Description

name The group name in lowercase

type An enumerated type defined in pbgroup_type
Return value

pbgroup or null on failure.
Examples

This example finds the group associated with user_exception and uses the group to find the
class:
group = session-> FindG oup("user_exception",
pbgr oup_user obj ect) ;
if ( group==NULL )
return;
cl s = session->Fi ndd ass(group, "user_exception")

See also
FindClass

NewObject

7.6.11 FindMatchingFunction
Description
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Finds afunction that has the specified argument list.
Syntax

Fi ndvat chi ngFuncti on( pbcl ass cls, LPCTSTR net hodNane, PBRouti neType rt, LPCTSTR
r eadabl eSi gnat ur e)

Table 7.16:
Argument Description
cls pbclass containing the method.
methodName The string name of the method in lowercase.
rt Type of the method: PBRT_FUNCTION for
function or PBRT_EVENT for event.
readableSignature A comma-separated string listing the types of
the method's arguments. The return type of
the method is not included in the string. See
the Usage section for examples.
Return value
pbmethodiD.
Examples

This example returns the method 1D of afunction named uf_test that takes an integer and a
double as arguments.

pbcl ass cls;

pbnet hodl D mi d;

PBCal | I nfo* ci = new PBCal | | nfo;
unsi gned | ong ret_val;

cls = Session -> Getd ass(nmyobj);
m d = Session -> Fi ndMat chi ngFunction(cls, "uf _test",
PBRT_FUNCTI ON, "int, double");

Session -> InitCallInfo(cls, md, ci);
Usage

FindM atchingFunction provides an alternative to the GetMethodID function. It requires alist
of the function's arguments (the readableSignature) instead of the signature obtained using
the pbsig190 tool.

This table shows the readabl eSignature for each of several functions.

Table 7.17: FindM atchingFunction readable signature examples
void test1()
int test2()
string test3(int a, double b) "int, double"

datastore test4(powerobject g[], double b[2 to | "powerobject[], double[2 to 10, 1 to 7]"
10,1to 7))
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Function prototype Signature

int test5(readonly int a[10,20], ref long ¢[]) | "readonly int[10,20], ref long[])"

FindM atchingFunction does not check the access type of the function, so you can useit to
obtain the method ID of a private function. GetMethodI D cannot obtain the method ID of a
private function.

See also
GetM ethodID

7.6.12 FreeCallinfo

Description

Frees memory allocated by InitCallInfo.
Syntax

FreeCal | I nfo(PBCal | I nfo *ci)

Table 7.18:

Argument Description

Ci A pointer to the preallocated PBCalllnfo
structure

Return value

None.

Examples

FreeCalllnfo should be called when the PBCallInfo structure is no longer needed:

Sessi on- >l nvokeObj ect Functi on(myobj, md, ci);

ret_val = ci.returnValue-> Getlnt();
Sessi on-> FreeCal | I nfo(ci);
delete ci;

return ret_val ;

Usage

This method frees memory allocated by InitCalllnfo but does not free the structure ci itself.
See also

InitCalllnfo

7.6.13 Get<type>Arrayltem

Description

Obtains the value of an array item of a specified type.
Syntax

Get Bl obArrayltem ( pbarray array, pblong dinf ], pbbool ean& IsNull )
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Get Bool Arrayltem ( pbarray array, pblong dinf ], pbbool ean& IsNull )
GetByteArrayltem ( pbarray array, pblong dinf ], pbbool ean& IsNull )

Get Char Arrayltem ( pbarray array, pblong dinf ], pbboolean& IsNull )

Get DateArrayltem ( pbarray array, pblong dinf ], pbbool ean& IsNull )

Get Dat eTi mreArrayltem ( pbarray array, pblong din{ ], pbbool ean& IsNull )
Get DecArrayltem ( pbarray array, pblong dinf ], pbbool ean& IsNull )

Get Doubl eArrayltem ( pbarray array, pblong dinf ], pbbool ean& IsNull )
GetlntArrayltem ( pbarray array, pblong dinf ], pbbool ean& IsNull)

Get LongArrayltem ( pbarray array, pblong dinf ], pbboolean& IsNull )

Get LongLongArrayltem (pbarray array, pblonglong dinf ], pbbool ean& IsNull)
Get Obj ect Arrayltem ( pbarray array, pblong dinf ], pbbool ean& IsNull )
Get Real Arrayltem ( pbarray array, pblong dinf ], pbbool ean& IsNull )
GetStringArrayltem ( pbarray array, pblong dini ], pbbool ean& IsNull )
GetTineArrayltem ( pbarray array, pblong dinf ], pbbool ean& IsNull )
GetU ntArrayltem ( pbarray array, pblong dinf ], pbboolean& IsNull )

Get U ongArrayltem ( pbarray array, pblong dini ], pbbool ean& IsNull )

Table 7.19:
array A valid pbarray structure
dim The dimension of the array item to be
obtained
[SNull Indicates whether the array item is null
Return value

The value of the array item.
Examples
This example gets the value of an array item of type pbobject:

pbobj ect pPBObj ect = NULL;
pbbool ean blsNull = 0;
pbl ong dinf1];

dinf 0] = pbl + 1;
pPBObj ect = session->Get Obj ect Arraylten(array, dim blsNull);

See also

GetArraylnfo
GetArrayltemType

GetArrayL ength

ISArrayltemNull
NewBoundedObjectArray
NewBoundedSimpleArray
NewUnboundedObjectArray
NewUnboundedSimpleArray
ReleaseArraylnfo
SetArrayltemToNull
SetArrayltemVaue
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Set<type>Arrayltem

7.6.14 Get<type>Field

Description

A set of methods that gets the value of an instance field of an object.
Syntax

Get ArrayFi el d ( pbobject obj, pbfieldl D fid, pbboolean& isNull )
Get Bl obFi el d ( pbobj ect obj, pbfield D fid, pbboolean& isNull )
Get Bool Fiel d ( pbobject obj, pbfield D fid, pbboolean& isNull )
Get ByteFi el d ( pbobject obj, pbfield D fid, pbboolean& isNull )
Get CharField ( pbobject obj, pbfield D fid, pbboolean& isNull )
Get Dat eFi el d ( pbobject obj, pbfield D fid, pbboolean& isNull )
Get Dat eTi neFi el d ( pbobj ect obj, pbfieldl D fid, pbbool ean& isNull )
Get DecFi el d ( pbobject obj, pbfieldl D fid, pbboolean& isNull )

Get Doubl eFi el d ( pbobject obj, pbfieldl D fid, pbboolean& isNull )
GetIntField ( pbobject obj, pbfieldl D fid, pbboolean& isNull )

Get LongFi el d( pbobj ect obj, pbfieldlD fid, pbboolean& isNull )

Get LongLongFi el d( pbobj ect obj, pbfieldl D fid, pbboolean& isNull )
Get Obj ectField ( pbobject obj, pbfieldl D fid, pbboolean& isNull )
Get Real Fiel d ( pbobject obj, pbfield D fid, pbbool ean& isNull )
GetStringField ( pbobject obj, pbfieldl D fid, pbboolean& isNull )
Get Ti neFi el d ( pbobject obj, pbfieldl D fid, pbint value )
GetUintField ( pbobject obj, pbfield D fid, pbboolean& isNull )
Get U ongFi el d ( pbobject obj, pbfieldl D fid, pbboolean& isNull )

Table 7.20:

obj The handle of the object whose field isto be
accessed

fid Thefield ID of the specified object

isNull Indicates whether the field is null

Return value

A predefined PBNI datatype that corresponds to the PowerBuilder datatype in the method
name.

Examples
This example gets the value of afield of type pbstring:

pbbool ean isNull;
pbstring pstr =

sessi on->Get Stri ngFi el d(proxy, fid, isNull);
if (pstr !'= NULL)

{
nycl ass = session->Cet String(pstr);

/'l process nycl ass }

See also
GetFieldID

GetFieldType
GetNumOfFields
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IsFieldArray
IsFieldNull

| sSFiel dObj ect
SetFieldToNull

Set<type>Field

7.6.15 Get<type>GlobalVar

Description

A set of methods that gets the value of a global variable of a specific datatype.
Syntax

Get Arrayd obal Var ( pbfieldl D fid, pbboolean& isNull )
Get Bl obd obal Var pbfieldl D fid, pbboolean& isNull )
Get Bool d obal Var pbfieldl D fid, pbboolean& isNull )
Get Byt ed obal Var pbfieldl D fid, pbboolean& isNull )
Get Char d obal Var pbfieldl D fid, pbboolean& isNull )
Cet Dat ed obal Var ( pbfieldlD fid, pbboolean& isNull )
Get Dat eTi mred obal Var ( pbfieldl D fid, pbboolean& isNull )
Get Decd obal Var ( pbfieldl D fid, pbboolean& isNull )

Get Doubl ed obal Var ( pbfieldlD fid, pbbool ean& isNull )
Get I nt d obal Var ( pbfieldl D fid, pbboolean& isNull )

Get Longd obal Var ( pbfieldl D fid, pbboolean& isNull )

Get LongLongd obal Var ( pbfieldl D fid, pbboolean& isNull )
Get Obj ect d obal Var ( pbfieldl D fid, pbboolean& isNull )
CGet Real d obal Var ( pbfieldlD fid, pbboolean& isNull )
Get Stringd obal Var ( pbfieldl D fid, pbboolean& isNull )
Get Ti ned obal Var ( pbfieldl D fid, pbint value )

Get Ui nt d obal Var ( pbfieldlD fid, pbboolean& isNull )
Get U ongd obal Var ( pbfieldl D fid, pbboolean& isNull )

—~ e~~~

Table7.21:

Argument Description

fid Thefield ID of the global variable
isNull Indicates whether the variable is null
Return value

A predefined PBNI datatype that corresponds to the PowerBuilder datatype in the method
name.

Examples
This code gets the value of aglobal variable of datatype long using itsfield ID:
fid = session -> Getd obal VarI D("| _gvar");

| _val = session -> CGetLongd obal Var(fid, isNull);
session -> SetlLongd obal Var(fid, |_val + 1);

See also
GetGlobalVarlD
GetGlobaVarType
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IsGlobalVarArray
|sGlobalVarNull

| sGlobal VarObject
SetGlobalVarToNull
Set<type>GlobalVar

7.6.16 Get<type>SharedVar

Description

A set of methods that gets the value of a shared variable of a specific datatype.
Syntax

Get ArrayShar edVar ( pbgroup group, pbfieldl D fid, pbbool ean& isNull )
Get Bl obShar edVar pbgroup group, pbfieldl D fid, pbboolean& isNull )
Get Bool Shar edVar pbgroup group, pbfieldl D fid, pbboolean& isNull )
Get Byt eShar edVar pbgroup group, pbfieldl D fid, pbboolean& isNull )
Get Char Shar edVar pbgroup group, pbfieldl D fid, pbboolean& isNull )
Get Dat eShar edVar ( pbgroup group, pbfieldlD fid, pbboolean& isNull )
Get Dat eTi neShar edVar ( pbgroup group, pbfieldl D fid, pbboolean& isNull )
Get DecShar edVar ( pbgroup group, pbfieldl D fid, pbbool ean& isNull )

Get Doubl eShar edVar ( pbgroup group, pbfieldl D fid, pbboolean& isNull )
Get | nt Shar edVar ( pbgroup group, pbfieldl D fid, pbbool ean& isNull )

Get LongShar edVar ( pbgroup group, pbfieldl D fid, pbbool ean& isNull )

Get LongLongShar edVar ( pbgroup group, pbfieldl D fid, pbbool ean& isNull )
Get Obj ect SharedVar ( pbgroup group, pbfieldl D fid, pbboolean& isNull )
Get Real Shar edvar ( pbgroup group, pbfieldl D fid, pbboolean& isNull )
Get St ri ngSharedVar ( pbgroup group, pbfieldl D fid, pbboolean& isNull )
Get Ti meShar edVar ( pbgroup group, pbfieldl D fid, pbint value )

Get Ui nt Shar edVar ( pbgroup group, pbfieldlD fid, pbboolean& isNull )
Get U ongShar edVar ( pbgroup group, pbfieldlD fid, pbbool ean& isNull )

—~ e~~~

Table 7.22:

group The group whose shared variableisto be
accessed

fid Thefield ID of the shared variable

isNull Indicates whether the variable is null

Return value

A predefined PBNI datatype that corresponds to the PowerBuilder datatype in the method
name.

Examples
This code gets the value of a shared variable of type integer:

curGoup = session -> GetCurrGoup();

fid = session -> Cet SharedVar| D(cur G oup, "i_svar");
if (fid == Oxffff)
{
MessageBox( NULL, "Illegal fid!'", "default", MB_OK);
return;
}
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i _val = session-> CetlntSharedVar(curGoup, fid, isNull);
sessi on-> Set| nt SharedVar (cur Group, fid, i_val +1);

Seealso
GetSharedVarlD
GetSharedVarType
|sSharedVarArray
|sSharedVarNull

| sSharedV arObject
Set<type>SharedVar
SetSharedVarToNull

7.6.17 GetArraylInfo
Description
Obtains information about an array.

Syntax

Get Arrayl nf o( pbarray array)

Table 7.23:
Argument Description
array A valid array handle

Return value
PBArrayInfo*.
Examples

This IF-EL SE statement populates a PBArraylnfo structure if the array in the first value of a
PBCalllnfo structureis not null:

if ( !'(ci->pArgs->GetAt(0)->IsNull()) )

{
array = ci->pArgs->Cet At (0)->CetArray();
pArrayl nfo = session->GetArraylnfo (array);
pArrayl t emCount = sessi on->Cet ArraylLengt h(array);

}

el se

{
/1 NULL array

pArrayltemCount = 0;
}

Usage

If the array is an unbounded array, the bounds information in PBArraylnfo is undetermined.
The returned PBArraylnfo must be freed later by ReleaseArraylnfo.

See also
Get<type>Arrayltem
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GetArrayltemType
GetArrayL ength

ISArrayltemNull
NewBoundedObjectArray
NewBoundedSimpleArray
NewUnboundedObjectArray
NewUnboundedSimpleArray
ReleaseArraylnfo
SetArrayltemToNull
SetArrayltemValue
Set<type>Arrayltem

7.6.18 GetArrayltemType

Description

Obtains the datatype of an item in an array.
Syntax

Get Arrayl teniType( pbarray array, pblong dinf ])

Table 7.24:

Argument Description

array A valid pbarray structure.

dim A pblong array to hold the indexes of each
dimension of the array. The size of the array
must equal the dimensions of array.

Return value
pbuint.

See also
Get<type>Arrayltem

GetArraylnfo
GetArrayL ength

ISArrayltemNull
NewBoundedObjectArray
NewBoundedSimpleArray
NewUnboundedObjectArray
NewUnboundedSimpleArray
ReleaseArraylnfo
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SetArrayltemToNull
SetArrayltemVaue
Set<type>Arrayltem

7.6.19 GetArrayLength
Description

Obtains the length of an array.
Syntax

Get ArraylLengt h(pbarray array)
Table 7.25:

Argument Description
array A valid array handle

Return value
pblong.
Examples

This IF-EL SE statement populates a PBArraylnfo structure. If the array in the first value of
aPBCallInfo structureis not null, it sets the value of the pArrayltemCount variable to the
length of the array:
if ( !(ci->pArgs->GetAt(0)->IsNull()) )
{

array = ci->pArgs->Cet At (0)->CetArray();

pArrayl nfo = session->GetArraylnfo (array);

pArrayltenCount = session->Cet ArraylLengt h(array);

}

el se

{
/1 NULL array

pArrayl temCount = O;
}

Seealso
Get<type>Arrayltem
GetArraylnfo
ISArrayltemNull
NewBoundedObjectArray
NewBoundedSimpleArray
NewUnboundedObjectArray
NewBoundedSimpleArray
ReleaseArraylnfo
SetArrayltemToNull
SetArrayltemVaue
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Set<type>Arrayltem

7.6.20 GetBlob

Description

Returns a pointer to the data buffer for a blob.
Syntax

Get Bl ob( pbbl ob bi n)

Table 7.26:

Argument Description
bin A pointer to the source buffer

Return value
void*.
Examples

In this CASE clause, the value returned from GetBlob is cast to the LPCTSTR variable pStr.
If it is not null, the return value in the PBCalllnfo structureis set to the value of the blob:

case pbval ue_bl ob:
pStr = (LPCTSTR) Sessi on-> Get Bl ob(retVal . bl ob_val ) ;

if (strncmp(pStr, "null", 4)==0 )
ci -> returnVal ue ->Set ToNul | ();
el se

{

ci -> returnVal ue->Set Bl ob(ret Val . bl ob_val ) ;
Sessi on -> Rel easeVal ue(retVal);

}

br eak;
See also
GetBlobL ength
NewBlob
SetBlob

7.6.21 GetBlobLength

Description

Returns the length in bytes of blob datain a buffer.
Syntax

Get Bl obLengt h (pbbl ob bi n)

Table 7.27:

Argument Description

bin A pointer to the source buffer
Return value
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pblong.
Examples

In this example, the IPB_Value GetBlob function is used to get a blob value from the
PBCallInfo structure. The length of the blob is used as an argument to the NewBlob function:
PBCal I | nfo* ci = new PBCal | | nfo;

pbbl ob ret _val;

pbl ong bl obl en;

ret _val

bl obl en
ret _val

See also
GetBlob
NewBlob
SetBlob

ci . returnVal ue-> Get Bl ob();
Sessi on-> Cet Bl obLengt h(ret _val);
Sessi on- > NewBl ob (Sessi on->Cet Bl ob(ret _val ), bl obl en);

7.6.22 GetClass
Description

Returns the class handle of a PowerBuilder object. Thisfunction is most frequently used to
obtain a class handle for use with the GetMethodI D function.

Syntax

Get d ass (pbobject obj)

Table 7.28:

Argument Description

obj A valid PowerBuilder object handle
Return value

pbclass or null on error.
Examples

In this example, GetClass is used to obtain the class of a variable of type UserData so that the
class can be used as an argument to the GetMethodI D function:

BOOL CALLBACK Cront Enuner at or : : Enunfont Pr oc
(

LPLOGFONT | pl f,

LPNEWTEXTMETRI C | pnt m

DWORD Font Type,

LPVA D user Dat a

User Dat a* ud = (User Dat a*) user Dat a;
pbcl ass cl z = ud- >sessi on- >CGet O ass(ud- >obj ect) ;
pbnet hodl D m d = ud- >sessi on- >Get Met hodl D

(clz, "onnewfont", PBRT_EVENT, "IS");

PBCal Il I nfo ci;
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ud- >session->InitCallInfo(clz, md, &ci);
pbstring str = ud->sessi on->NewStri ng
(I pl f->IfFaceNane);
ci . pArgs->Cet At (0)->Set PBString(str);
ud- >sessi on- >Tri gger Event (ud- >obj ect, md, &ci);
pbint ret = ci.returnVal ue->Getlnt();
ud- >sessi on- >FreeCal | I nfo( &ci ) ;

return ret == TRUE : FALSE;
}

Seealso
GetClassName
GetM ethodI D

7.6.23 GetClassName

Description

Returns the name of aclassin lowercase.
Syntax

Get Cl assNane( pbcl ass cl s)

Table 7.29:
Argument Description

cls A valid class handle

Return value
LPCTSTR.
Examples

This example gets the name of a class and sets the size of the variable stLength to the length
of the returned string plus 1.

LPCTSTR nyCl assName = sessi on->Get G assNanme( nyC ass );
size_t stLength = strlen( (LPSTR)nyCl assName ) + 1;

Usage

When you have finished using the name, call the ReleaseString method to free the memory
acquired.

See also
GetClass

ReleaseString

7.6.24 GetCurrGroup
Description

Obtains the name of the current group.
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Syntax
Get Curr G oup( )

Return value
pbgroup or null on failure.
Examples

This exampl e gets the name of the current group and uses it to obtain the identifier of a
shared variable, get the shared variable's value, and reset the shared variable's value:

cur G oup = session -> GetCurrGoup();
fid = session -> Cet SharedVar | D(cur G oup, "i_svar");
if (fid == Oxffff)

{
MessageBox( NULL, "Illlegal fid!", "default"”, MB_OK);

return;

}
i_val = session-> GetlntSharedVar(curGoup, fid, isNull);

sessi on-> Set | nt SharedVar (cur Group, fid, i_val+1);
See also

Get<type>SharedVar

GetSharedVarlD

Set<type>SharedVar

7.6.25 GetDateString

Description

Converts data in a pbdate object to a string.
Syntax

Get Dat eSt ri ng( pbdat e dat e)

Table 7.30:
Argument Description

date The pbdate data object to be converted to a
string.

Return value
LPCTSTR.

See also
NewDate
ReleaseDateString
SetDate

7.6.26 GetDateTimeString

Description
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Converts data in a pbdatetime object to a string.
Syntax

Get Dat eTi meStri ng( pbdat eti ne dat eti ne)

Table7.31:
Argument Description

datetime The pbdatetime data object to be converted to
astring.

Return value
LPCTSTR.

Seealso
NewDateTime
ReleaseDateTimeString
SetDateTime

7.6.27 GetDecimalString

Description

Converts decimal datain a pbdec object to a string.
Syntax

Get Deci mal Stri ng(pbdec dec)

Table 7.32:

Argument Description

dec The pbdec data object to be converted to a
string.

Return value

LPCTSTR.

Examples

This code checks whether avaue in the PBCalllnfo structureis null. If it isnot, it sets the
value in the pArguments array to the value in PBCalllnfo:

case pbval ue_dec:

if (ci->pArgs->GetAt(i)->IsNull())

{
pArgunment s[i].dec_val = Session->NewDeci mal ();
Sessi on- >Set Deci mal (pArgunents[i].dec_val, "1.0");

el se
pArgunents[i].dec_val =
ci - >pArgs->Get At (i) ->Get Deci mal String();
br eak;
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See also

NewDecimal
ReleaseDecimal String
SetDecimal

7.6.28 GetEnumltemName

Description

Obtains the name of an enumerated variable.
Syntax

Get Enuml t emNane( LPCTSTR enuniName, | ong enum t enVal ue)

Return value
LPCTSTR.
Usage

When you have finished using the name, call the ReleaseString method to free the memory
acquired.

See also
GetEnumltemValue

ReleaseString

7.6.29 GetEnumltemValue
Description
Obtains the value of an enumerated variable.

Syntax

Get Enuml t enVal ue( LPCTSTR enuniNanme, LPCTSTR enunl t eniNane)

Return value
Long.
Examples

This exampl e gets the numeric value for the boolean! enumerated value, then usesit to return
the string value:

pbl ong | Type = sessi on->Get Enunl t enVal ue(" obj ect",
bool ean" ); // returns 138
LPCTSTR szEnum = sessi on->Get Enum t emNane( " obj ect ",
| Type ); // returns "bool ean"

Usage

GetEnumlitemVaue and GetEnumltemName support enumerated types. They allow you to
convert the name of an enumerated value, a string with an appended exclamation mark (1), to
an integer value, and vice versa.
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The! character must be omitted

When you use these functions, the enumltemName should not use the appended
exclamation mark (!) character.

To return an enumerated value from an extension to Power Script, you must use the SetL.ong
function to set the value of the enumerated variable into IPB_Value. Using SetInt or SetShort
fails. However, you can use GetInt or GetShort as well as GetL ong to obtain the enumerated
variable's value, assuming the value isin the appropriate range. For example, if you attempt
to use GetInt to obtain avalue that is more than 32767, the returned value is truncated.

See also

GetEnumltemName

7.6.30 GetException

Description

Obtains the current thrown exception object.
Syntax

Get Exception ()

Return value

pbobject.

Examples

This code gets the current exception object, clears the exception, and gets the class of the
exception object:

pbcl ass cls;
pbobj ect ex;

ex = session-> Get Exception();
sessi on-> C ear Exception();
cls = session-> Getd ass(ex);
Seealso

ClearException

HasExceptionThrown

7.6.31 GetFieldID

Description

Obtainsthe internal 1D of a classinstance variable.
Syntax

Get Fi el dl D( pbcl ass cls, LPCTSTR fi el dNane)

Table 7.33:
Argument Description
cls The class in which the field resides
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Argument Description

fieldName The instance member name, in lowercase
Return value

pbfieldID or Oxffff if afield ID cannot be found.

Examples

This function obtains the identifier of aclasssvisiblefidd, if it exists, and usesit to set the
value of thefield:

voi d Cal | Back: : f_setvi si bl e(| PB_Sessi on* sessi on,
pbobj ect dwobj )
{
pbcl ass cl s;
| PB_Val ue* pv;
pbfiel dl D fid;
pbstring strtnp;
bool isTrue;
pbbool ean i sNul | ;

cls = session-> Getd ass(dwobj);
fid = session-> GetFieldl D(cls, "visible");
if (fid == kUndefi nedFi el dI D)
return;
i sTrue = session-> CetBool Fi el d(dwobj, fid, isNull);
if (isTrue)
sessi on -> SetBool Fi el d(dwobj, fid, false);
el se
sessi on -> SetBool Fi el d(dwobj, fid, true);
return ;

}
Usage

GetFieldID isone of a set of functions that allows native code to access the fields of Java
objects and get and set their values. Y ou use GetFieldID to retrieve the value of afield,
specifying the class name and the field name. The field ID returned can be used as an
argument to the related functions.

Seealso
GetFieldType
Get<type>Field
GetNumOfFields

IsFieldArray
IsFieldNull

| sSFiel dObj ect
Set<type>Field

SetFieldToNull

7.6.32 GetFieldName

Description
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Obtains the name of the specified field.
Syntax

Get Fi el dNane( pbcl ass cls, pbfieldl D fid)

Table 7.34:

cls The class that defines the field

fid Theinternal 1D of the classinstance variable
Return value

LPCTSTR.

The field name of the specified field. If an incorrect field ID is specified, this function returns
null.

Usage

When you have finished using the name, call the ReleaseString method to free the memory
acquired.

See also
GetFieldID

ReleaseString

7.6.33 GetFieldType

Description

Obtains the datatype of afield declared by a class.
Syntax

Get Fi el dType(pbcl ass cls, pbfieldl D fid)

Table 7.35:

cls The class that defines the field

fid Theinternal 1D of the classinstance variable
Return value

pbint.

A simple datatype defined in the list of pbvalue_type enumerated types, such as pbvalue int.
See PBNI enumerated types.

Examples
This statement gets the type of the specified field ID:

pbi nt pbfiel dType = session->Get Fi el dType(cls, fid);
Seealso
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GetFieldID
Get<type>Field
GetNumOfFields

IsFieldArray
IsFieldNull

| sSFieldObject
Set<type>Field
SetFieldToNull

7.6.34 GetGlobalVarlD

Description

Returnsthe internal ID of aglobal variable.
Syntax

Get d obal Var | D( LPCTSTR nane)

Table 7.36:
Argument
name

Description

The name of the global variablein lowercase

Return value
pbfieldID or null on failure.

Examples

This example gets the internal identifier of along variable and usesit to get and set a global

variable:

fid = session -> Getd obal Varl ("I _gvar");

| _val = session -> GetLongd obal Var(fid, isNull);
session -> SetlLongd obal Var(fid, |_val + 1);

See also
GetGlobaVarType
Get<type>GlobalVar
IsGlobalVarArray
|sGlobalVarNull
|sGlobal VarObject
SetGlobal VarToNull
Set<type>Global Var

7.6.35 GetGlobalVvarType

Description
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Obtains the datatype of a global variable.
Syntax

Get d obal Var Type(pbfiel dI D fid)

Table 7.37:

Argument Description

fid Theinternal ID of the class instance variable
Return value

pbuint.

A simple datatype defined in the list of pbvalue type enumerated types.
Examples

This code tests getting and setting a global integer variable using the field 1D fid:
fid = session -> Getd obal Var| D("i _gvar");

if (session -> Getd obal Var Type(fid) == pbval ue_int)
{
i _val =session -> Getlntd obal Var(fid,isNull);
session -> Setlntd obal Var (fid,i_val +1);

}
Seealso
GetGlobaVarlD
Get<type>GlobalVar
|sGlobalVarArray
|sGlobalVarNull
| sGlobal VarObject
SetGlobal VarToNull
Set<type>GlobaVar

7.6.36 GetMarshaler

Description

Obtains the marshaler object associated with a proxy object.
Syntax

Get Mar shal er ( pbpr oxyOhj ect obj)

Table 7.38:
Argument Description

obj An object of type pbproxyObject for which
you want to find the marshaler.

Return value
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IPBX_Marshaler*.
Examples

This code creates a Java marshaler object and associates it with a proxy. Later, GetMarshaler
is used to get the marshaler object:

[/ Create JavaMarshal er
JavaMar shal er* marshal er = new JavaMar shal er (env,
proxy, jobj);

/'l Associate the JavaMarshaler with the
[/ Power Bui | der proxy

sessi on-> Set Marshal er (proxy, nmarshal er);
ci-> pArgs-> Get At (0)-> Set Obj ect (proxy);
ci-> returnVal ue-> Set Long(kSuccessful);

return PBX OK;

/1 Cet the marshal er
| PBX_Mar shal er* pl PBX_Marshal er = NULL;

pl PBX_Mar shal er =(1PBX_Marshal er *) sessi on
-> Get Marshal er (proxy);

See also
SetMarshaler

7.6.37 GetMethodID

Description

Returnsthe ID of the requested method.
Syntax

Get Met hodl D{ pbcl ass cl s, LPCTSTR nmet hodNane, PBRouti neType rt, LPCTSTR signature,
pbbool ean publicOnly)

Table 7.39:
cls pbclass containing the function.
methodName The string name of the method in lowercase.
rt Type of the method: PBRT_FUNCTION for
function or PBRT_EVENT for event.
signature Internal signature of the PowerBuilder

function, used to identify polymorphic
methods in one class. Obtained with the
pbsig190 tool. If the signatureis anull string
(" "), the first method found with the name
methodName is returned.

publicOnly A boolean that determines whether only
public methods are searched (true) or all
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Argument Description
methods are searched (false). The default is
true.

Return value

pbMethodID of the method or kUndefinedM ethodID on error.

Examples

This function uses GetMethodI D to obtain the identifier (mid) of the onnewfont function so
that the identifier can be used to initialize the PBCallInfo structure and call the function:

BOOL CALLBACK CFont Enuner at or : : Enunfont Pr oc
(

LPLOGFONT | pl f,

LPNEWTEXTMETRI C | pnt m

DWORD Font Type,

LPVA D user Dat a

User Dat a* ud = (User Dat a*) user Dat a;

pbcl ass cl z = ud- >sessi on- >CGet C ass(ud- >obj ect) ;

pbret hodl D mi d = ud- >sessi on- >Get Met hodl D( cl z,
"onnewfont", PBRT_EVENT, "IS");

PBCal Il Info ci;
ud- >session->lnitCallInfo(clz, md, &ci);
pbstring str = ud->session->
NewSt ri ng(l pl f->I f FaceNang) ;
ci . pArgs->Get At (0)->Set PBString(str);
ud- >sessi on- >Tr i gger Event (ud- >obj ect, md, &ci);
pbint ret = ci.returnVal ue->Cetlnt();
ud- >sessi on- >FreeCal | I nf o( &ci ) ;

return ret == 1 TRUE : FALSE;
}

Usage

The GetMethodI D function is used to obtain the ID of a method so you can useit to invoke
functions and trigger events.

See also
FindM atchingFunction

I nvokeObjectFunction

TriggerEvent
Calling PowerScript from an extension

7.6.38 GetMethodIDByEventID

Description

Returns the ID of the method that has a given predefined PowerBuilder event ID.
Syntax

Get Met hodl DByEvent | D( pbcl ass cl's, LPCTSTR event | D)
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Table 7.40:
cls pbclass containing the method
event|D A PowerBuilder predefined event string, such
as pbm_bnclicked
Return value
pbMethodID of the method or kUndefinedM ethodID on error.
Examples

This statement obtains the ID of the event identified by the name pbm_Ibuttonup:

pbret hodl D mid = d_sessi on->Get Met hodl DByEvent | D( cl z,
"pbm_| but t onup") ;

See also
GetMethodI D

7.6.39 GetNativelnterface

Description

Obtains a pointer to the interface of a native class.
Syntax

Get Nat i vel nt er f ace( pbobj ect obj)

Table 7.41.

Argument Description
obj A valid object handle

Return value
IPBX_UserObject.
Examples

This example invokes the function f_retrieve in the native class Cmy_pbni to retrieve a
Datawindow object:

long f_retrieve(l PB_Session* session, pbint iarg,
pbobj ect dwObj, pbobject extObj)
{
I ny_pbni * plmy_pbni = NULL;
pbl ong | Ret;
if (session -> |IsNativeQbject(extoj) )
{
pl ny_pbni = (I my_pbni*) session ->
Get Nati vel nterface(extj);

| Ret = plny_pbni-> f _Retrieve(session,
iarg, dwnj);
}

return | Ret;
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}
Usage

Use this method in conjunction with IsNativeObject to obtain a direct reference to the
IPBX_UserObject associated with a native class in the same PowerBuilder extension. The
class and its methods can then be accessed directly.

See also
| sNativeObject

7.6.40 GetNumOfFields

Description

Returns the number of fieldsin the specified class.
Syntax

Get NunX Fi el ds( pbcl ass cl s)

Table 7.42:

Argument Description

cls A valid class handle for the class whose field
isto be accessed

Return value

pbulong.

Examples

This code gets the numbers of fieldsin the class clz:

pbcl ass clz = d_sessi on->Cet C ass(d_pbobj ) ;
pbul ong nf = d_sessi on->Get Nunf Fi el ds(cl z);

Seealso
GetFieldID
Get<type>Field
IsFieldArray
IsFieldNull

| sSFieldObject
SetFieldToNull
Set<type>Field

7.6.41 GetPBAnyArrayltem

Description

Obtains the value of aglobal variable of type Any.
Syntax
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Cet PBAnyArraylten( pbarray array, pblong dinf], pbbool ean& isNull )

Table 7.43:

array A valid pbarray structure.

dim A pblong array to hold the indexes of each
dimension of the array. The size of the array
must equal the dimensions of array.

isNull Indicates whether the variable is null

Return value
IPB_Vaue*.

Usage

See GetPBANnyField.
See also
GetPBAnyField
GetPBANnyGlobalVar
GetPBAnySharedVar

7.6.42 GetPBAnyField

Description

Obtains the value of a variable of type Any.
Syntax

Get PBAnyFi el d( pbobj ect obj, pbfieldlDfid, pbboolean& isNull )

Table 7.44:

obj A valid object handle for the object whose
value isto be obtained

fid Thefield ID of the variable

isNull Indicates whether the variable is null

Return value

IPB_Vaue*.

Examples

This example tests all the functions used to get the value of variables of type Any, using
PushL ocal Frame and PopL ocal Frame to simulate the scope of afunction call:

sessi on- >PushLocal Frane() ;
pbgroup vgroup = session->Fi ndG oup("n_test",
pbgr oup_user obj ect) ;
pbcl ass vcl s = sessi on->Fi ndCl ass(vgroup, "n_test");
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pbobj ect vobj = sessi on->NewObj ect (vcl s);
pbbool ean i sNul | ;

pbfieldl D vfid = session->CGetFieldl D(vcls, "i_a");
| PB_Val ue* val ue = sessi on- >Get PBAnyFi el d( vobj ,
viid, isNull);
pbstring str = value->GetString(); // save actual value

vfid = session->Get SharedVar | D(vgroup, "s_a");

val ue = sessi on->Cet PBAnyShar edVar (vgr oup,
viid, isNull);

[/l Get the actual val ue here.

vfid = session->Getd obal Varl D("g_a");
val ue = sessi on->Cet PBAnyd obal Var (vfid, isNull);
[/l Get the actual val ue here.

vfid = session->GetFieldl D(vcls, "i_array");
pbarray arr = session->Cet ArrayFi el d(vobj,
viid, isNull); //Get the any array first.

long dim= 1;

val ue = session->Cet PBAnyArrayltem(arr, &im isNull);
[/l Get the actual val ue here.

sessi on- >PopLocal Frame() ;

Usage

The value you retrieve must be of datatype Any to use this function; that is, the variable
associated with the function must be declared as a variable of type Any in the development
environment. If it is not, the function returns a null pointer and the value of isNull is set to
true.

This function returns a pointer to an IPB_Value instance. When it is called, memory is
allocated for the returned IPB_Value instance, and the pointer is recorded in the current local
frame. The pointer is deleted automatically when the current local frame is popped, which
occurs when the current local function returns (you can also call PopL ocal Frame to force the
frame to be popped).

If you want to use the value returned, you must save the value pointed to by the IPB_Vaue
instance (not the IPB_Value instance itself) before the frame is popped. If you save the
pointer itself, the valueis only valid until the original valueis destroyed.

Y ou can use the AcquireVaue function to save the value, or one of the IPB_Value
Get<type> functions. For example, the following code saves the string value in the
IPB_Valueinstance ivalue into the string str. The value in str can be used after the local
frameis popped and ivalue is deleted:

| PB_Val ue* ival ue = sessi on->Get PBAnyFi el d(vobj, vfid,
i sNull);
pbstring str = ival ue->GetString();

If you do not know the actual datatype of the Any variable, use the IPB_Vaue GetType
function to get its datatype first, then use the appropriate get function to get its value.

IPB_Valueholdsareferencetotheoriginal value

Thevalueinthe IPB_Value instance is areference to the origina value. If you change
the actual value of the returned IPB_Value, the original value is also changed. If you
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use the AcquireVaue function to save the value, it clones anew IPB_Value and resets
the existing IPB_Value pointer.

See also

GetPBAnyArrayltem
GetPBAnyGlobalVar
GetPBAnySharedVar

7.6.43 GetPBAnyGlobalVar

Description

Obtains the value of a global variable of type Any.
Syntax

Get PBAnyd obal Var ( pbfieldl D fid, pbbool ean& isNull )

Table 7.45:

Argument Description

fid Thefield ID of the variable
isNull Indicates whether the variable is null

Return value
IPB_Vaue*.

Usage

See GetPBANyField.
Seealso
GetPBAnyArrayltem
GetPBANyField
GetPBAnySharedVar

7.6.44 GetPBAnySharedVar

Description

Obtains the value of a shared variable of type Any.
Syntax

Get PBAny Shar edVar ( pbgroup group, pbfieldl D fid, pbboolean& isNull )

Table 7.46:
group The group to which the variable belongs
fid Thefield ID of the variable
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Argument Description
isNull Indicates whether the variable is null

Return value
IPB_Value*.

Usage

See GetPBAnyField.
See also
GetPBAnyArrayltem
GetPBAnyField
GetPBANnyGlobalVar

7.6.45 GetProp
Description

Retrieves a pointer to the data value of a variable that has been registered as a shared property
for the current |PB session.

Syntax

Get Pr op( LPCTSTR nane)

Table 7.47:

Argument Description

name The name of the variable whose value isto
beretrieved.

Return value

Void*. If the variable does not exist, returns null.

Examples

See SetProp.

Usage

The variable's name must first be registered with the session using the SetProp function.
Seealso

RemoveProp
SetProp

7.6.46 GetResultSetAccessor
Description

Obtains an interface through which you can read data from aresult set.
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Syntax

Get Resul t Set Accessor (pbobject rs)

Table 7.48:
Argument Description
rs A pbobject holding aresult set obtained
using CreateResultSet
Return value

|PB_ResultSetA ccessor
Examples

This example gets aresult set, rs, from the return value of a PowerScript function and uses it
to create an |PB_ResultSetA ccessor object, rsa:

pbobj ect rs = ci.returnVal ue->CGet Cbj ect () ;

| PB_Resul t Set Accessor* rsa =
sessi on- >Cet Resul t Set Accessor (rs);

See also
CreateResultSet

Rel easeResul tSetA ccessor

7.6.47 GetSharedVarlD

Description

Returnsthe interna ID of a shared variable.
Syntax

Get t Shar edVar | D( pbgr oup group, LPCTSTR fi el dnane)

Table 7.49:

Argument Description

group The group to which the shared variable
belongs

fieldname The name of the field that contains the shared
variable, in lowercase

Return value

pbfieldID.

Returns Oxffff if the ID cannot be found.
Examples

This code uses GetSharedVarID to obtain the field ID of a shared variable, then uses that |1D
to obtain the value of the variable:

curGoup = session -> GetCurrGoup();
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fid = session -> Get SharedVar | D(cur G oup, "i _svar");
if (fid == Oxffff)

{
MessageBox( NULL, "Illegal fid!'", "default", MB_OK);

return;

?_val = session -> GetlntSharedVar (cur Goup, fid,
i sNull);

Seealso

Get<type>SharedVar

GetSharedVarType

|sSharedVarArray

|sSharedVarNull

| sSharedV arObj ect

Set<type>SharedVar

SetSharedVarToNull

7.6.48 GetSharedVarType

Description

Obtains the datatype of the specified shared variable.
Syntax

Get Shar edVar Type ( pbgroup group, pbfieldlD fid )

Table 7.50:
group The group to which the shared variable
belongs
fid Theinternal field ID of the shared variable
Return value
pbuint.

A simple datatype defined in the list of pbvalue_type enumerated types.
Examples

This example getsthe field ID of a shared variable, then usesthat ID to get the type of the
shared variable:

pbui nt pbval t ype;

curGoup = session -> GetCurrGoup();

fid = session -> Get SharedVar | D(cur G oup, "i _svar");
pbval type = session -> Cet SharedVar Type(cur G oup, fid);

See also
Get<type>SharedVar
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GetSharedVarlD
|sSharedVarArray
|sSharedVarNull

| sSharedV arObject
Set<type>SharedVar
SetSharedVarToNull

7.6.49 GetString

Description

Returns a pointer to the string passed in as an argument.
Syntax

GetString (pbstring* string)
Table 7.51:

Argument Description
string A pointer to a pbstring

Return value
LPCTSTR.
Examples

This example uses the IPB_Value GetString function to obtain a string value from the
PBCalInfo structure. If the string is not null, the IPB_Session GetString function sets the
value of the proxyname string to a pointer to the returned value:

string proxyNane;

{
pbstring pn = ci->pArgs->Get At (2)->CGetString();

if (pn == NULL)
{

ci - >ret urnVal ue- >Set Long(kl nval i dPr oxyNane) ;
return PBX OK;

}

el se

{

}
}

Usage

proxyName = session->Get String(pn);

When you have finished using the string, call the ReleaseString method to free the memory
acquired.

See also
GetStringLength

NewsString
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ReleaseString
SetString

7.6.50 GetStringLength

Description

Returns the length of a string in bytes without the terminator.
Syntax

Get StringLength (pbstring string)

Table 7.52:

Argument Description

string The pbstring whose length is to be
determined

Return value

pblong.

Examples

These statements set the value of a pblong variable to the length of a string:
pbl ong | ong_val ;

pbstring str_val;

Il ong_val = session-> GetStringLength( str_val );

Seealso

GetString
NewsString
SetString

7.6.51 GetSuperClass
Description
Returns the ancestor class of the specified class, if any.

Syntax

Get Super C ass(pbcl ass cl s)

Table 7.53:

Argument Description

cls A valid class handle for the descendant class
Return value

pbclass or O if the class has no ancestor.

Examples
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These statements get the class of an object in the PBCalllnfo structure, the ancestor class of
that class, and then the name of the ancestor class:

pbcl ass cls, cls_parent;
LPCSTR cl snane;

cls = Session-> GetCd ass(ci-> pArgs-> GetAt(0)->
Get Ooj ect());

cl s_parent = Session-> Get Superd ass(cls);
cl snane = Sessi on-> Get d assNane(cl s_parent);

See also

GetClass
GetClassName

7.6.52 GetSystemClass
Description
Returns the first system class that the input class inherits from.

Syntax

Get Syst end ass (pbcl ass cl s)

Table 7.54:
Argument Description

cls A descendant class whose ancestor system
classisto be determined

Return value

pbclass or null on error.
Seealso

GetM ethodI D
GetSystemGroup

7.6.53 GetSystemGroup

Description

Returns a PowerBuilder internal system group.
Syntax

Get Syst enGr oup()

Return value

pbclass or null on error.

Usage

GetSystemGroup returns the PowerBuilder internal system group, which contains all the
system types such as PowerObject, NonVisual Object, Structure, Window, CommandButton,
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and so on. Y ou can use this system group to obtain a system class. Y ou might need to call
Power Script functions in the PowerBuilder extension. To achieve this, you first need to get
the pbclass that the PowerScript function class resides in. This code gets the PowerBuilder
system function class:

pbgroup sysG oup = session->Get Syst em& oup() ;

pbcl ass sysFuncCl ass = sessi on->Fi ndCl ass(sysG oup,
" Syst enfFuncti ons") ;

After you get the system class, you can obtain the method ID of a PowerScript function by
calling FindM atchingFunction, and then you can invoke the PowerScript function.

See also
FindM atchingFunction
GetSystemClass

7.6.54 GetTimeString

Description

Converts data in a pbtime object to a string.
Syntax

Get TimeStri ng(pbtinme tine)

Table 7.55:
Argument Description

time The pbtime data object to be converted to a
string.

Return value
LPCTSTR.
See also

NewsString
ReleaseTimeString

Setstring

7.6.55 HasExceptionThrown

Description

Checks for the existence of an exception that has been thrown but not cleared.
Syntax

HasExcepti onThr own()

Return value

pbboolean.
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Returns true if a PowerBuilder exception has been thrown but not cleared.
Examples

This exampl e tests whether an exception has been thrown so it can be handled and cleared:

try
{

sessi on- >l nvokeCbj ect Functi on(pbobj, md, &ci);
I/ Was PB exception thrown
i f (session-> HasExceptionThrown())

{
/] Handl e PB exception

sessi on-> C ear Exception();

}
}

See also
ClearException

GetException
ThrowException

7.6.56 HasPBVisualObject

Description

Determines whether any PowerBuilder windows, visible or hidden, are till in existence.
Syntax

HasPBVi sual Obj ect ()

Return value
pbboolean.

Returns true if any PowerBuilder windows are till alive. If any windows that are not
response windows are still alive, the PowerBuilder application returns immediately unless
you manually add a message |oop.

Examples

Thisexampleis similar to the example for RestartRequested, but it includesacall to
HasPBVisual Object that opens a message loop if the return valueis true:

PBXRESULT PB_M/W nAppRunner : : RunAppl i cati on()
{

PBXRESULT res;

pbbool ean restart = FALSE;

do {
res = StartApplication();
if (res == PBX_OK)
/'l Process nessage dispatch

{
if ( GetSession()->HasPBVi sual Cbject() )

{
MSG nsg;
while ( Get Message(&rsg, 0, 0, 0) )
{

Tr ansl at eMessage( &nsQ) ;
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Di spat chMessage( &nsg) ;

if ( !GetSession()->HasPBVi sual Object() )
br eak;

}
}
}

el se
br eak;

restart = Get Session()->RestartRequested();
if (restart)
Recr eat eSessi on() ;
} while (restart);

return Cl eanApplication();

}
Usage

RestartRequested and HasVisua PBObject are used in the implementation of the IPB_VM
RunApplication function. Y ou no longer need to use an external message loop to check for
Windows messages when you call the RunApplication function as you did in versions of
PBNI prior to PowerBuilder 10.5.

See also
RestartRequested

RunApplication

7.6.57 InitCallinfo

Description

Initializes the PBCalllnfo structure.
Syntax

InitCalllnfo(pbclass cls, pbnethodl D mid, PBCalllnfo *ci)

Table 7.56:
cls The pbclass containing the method
mid The pbMethodI D returned by GetMethodI D
Ci A pointer to a preallocated PBCalllnfo
structure
Return value

PBXRESULT. Returns PBX_OK on success, and PBX_E INVALID_ARGUMENT on
failure.

Examples

This example shows the implementation of a TriggerEvent function in avisua class. It
takes an event name as an argument, obtains the class and method 1D needed to initialize the
PBCallInfo structure, triggers the event, and frees the PBCallInfo structure:
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voi d CVi sual Ext:: Tri gger Event (LPCTSTR event Nane)
{
pbcl ass clz = d_sessi on->Get d ass(d_pbobj);
pbnet hodl D mi d = d_sessi on- >Get Met hodl D( cl z,
event Name, PBRT_EVENT, "I");
PBCal Il I nfo ci;
d_session->InitCalllnfo(clz, md, &ci);
d_sessi on->Tri gger Event (d_pbobj, md, &ci);
d_sessi on->FreeCal | I nfo(&ci ) ;

}
Usage

On return, this method all ocates enough space for the arguments, and then initializes the
arguments and return value. Y ou must set appropriate values in the PBCallInfo structure.
Note that the structure itself must have been allocated before the call.

See also
FreeCalllnfo

7.6.58 InvokeClassFunction
Description

Invokes system or user global functions.
Syntax

I nvoked assFuncti on(pbcl ass cls, pbnethodl D nmid, PBCalllnfo *ci)

Table7.57:
Argument Description
cls The class that contains the global function. If
thisisasystem function, clsis obtained with
GetSystemFunctionsClass; otherwise, it is
obtained with FindGroup and FindClass, with
the function name as the group/class name.
mid The pbMethodI D returned by GetMethodID.
Ci A pointer to a preallocated PBCalllnfo
structure.
Return value

PBXRESULT. Returns PBX_OK for success, or one of the following for failure:
PBX_E_INVALID_ARGUMENT
PBX_E_INVOKE_METHOD_INACCESSABLE
PBX_E_INVOKE_WRONG_NUM_ARGS
PBX_E_INVOKE_REFARG_ERROR

PBX_E INVOKE_METHOD_AMBIGUOUS

PBX_E_INVOKE_FAILURE
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PBX_E INVOKE_FAILURE

Examples

This exampl e gets the PowerBuilder system class and uses it to invoke the double function:
cls = session-> Get Systen ass();

md = session-> GetMethodl D (cls, "double", PBRT_FUNCTIQON, "DA");

session-> |InitCallInfo(cls, md, ci);

Ci->pArgs -> GetAt(0) -> SetPBString(nystr);
session -> I nvoked assFunction(cls, md, ci);

Usage

On return, this method all ocates enough spaces for the arguments, and then initializes
arguments and return value. Y ou must set appropriate values in the PBCallInfo structure.
Note that the structure itself must have been allocated before the call.

See also
I nvokeObjectFunction

7.6.59 InvokeObjectFunction
Description
Invokes a class member method.

Syntax

I nvokeQbj ect Functi on( pbobj ect obj, pbnmethodl D mid, PBCalllnfo *ci)

Table 7.58:
obj The pbaobject containing the method
mid The pbMethodI D returned by GetM ethodI D
Ci A pointer to a preallocated PBCalllnfo
structure
Return value

PBXRESULT. Returns PBX_OK for success, or one of the following for failure:
PBX_E_INVALID_ ARGUMENT

PBX_E INVOKE_METHOD_INACCESSABLE

PBX_E INVOKE_WRONG_NUM_ARGS

PBX_E_INVOKE_REFARG_ERROR

PBX_E INVOKE_METHOD_AMBIGUOUS

PBX_E_INVOKE_FAILURE

PBX_E_INVOKE_FAILURE

Examples

This code invokes the DataWindow Update function and returnsits integer return value:
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pbcl ass cls;

pbnet hodl D mi d;

PBCal | | nfo* ci = new PBCal | | nfo;
pbint ret_val;

cls = session->CGet C ass(dwobj ) ;
m d = session->Get Met hodl D (cls, "Update", PBRT_FUNCTION, "I1");
session->InitCallInfo(cls, md, ci);

sessi on- >l nvokeQbj ect Functi on(dwobj, md, ci);

ret_val = ci.returnVal ue->Getlnt();
session->FreeCal | Info(ci);
delete ci;

return ret_val;

See also
I nvokeClassFunction

7.6.60 IsArrayltemNull

Description

Returns true if the array item contains anull value; otherwise it returns false.
Syntax

IsArrayltemNul | ( pbarray array, pblong dinf ])

Table 7.59:

Argument Description

array A valid pbarray structure that you want to
check for anull-valued array item.

dim A pblong array to hold the indexes of each
dimension of the array. The size of the array
must equal the dimensions of array.

Return value
pbboolean.
See also

GetArrayltemType

Set<type>Arrayltem
SetArrayltemToNull

7.6.61 IsAutolInstantiate
Description
Returnstrue if the specified class is an autoinstantiated class; otherwise it returns false.

Syntax

I sAut ol nst anti at e( pbcl ass)
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Table 7.60:

Argument Description

cls A valid class handle or structure
Return value

pbbool ean.

7.6.62 IsFieldArray

Description

Returnstrueif the field of the specified object is an array; otherwise it returns false.
Syntax

I sFi el dArray(pbcl ass cls, pbfield fid)

Table 7.61:

cls A valid class handle for the class whose field
isto be accessed

fid Thefield ID of the specified object

Return value

pbboolean.

Examples

This code tests whether the field identified by fid is an array, and if so, getsthe array value:

fid = session->CGetFieldl D(cls, "arr_val");
if (session->IsFieldArray(cls, fid))
{

arr_val =sessi on- >Get ArrayFi el d(myobj, fid, isNull);
See also
GetFieldID
GetFieldType
Get<type>Field
GetNumOfFields
IsFieldNull
| sFieldObject
SetFieldToNull
Set<type>Field

7.6.63 IsFieldNull

Description
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Returnstrueif the field of the specified object isanull value; otherwise it returns false.
Syntax

I sFi el dNul | (pbobj ect obj, pbfield fid)

Table 7.62:

obj A valid object handle for the object whose
field isto be accessed

fid Thefield ID of the specified object

Return value

pbboolean.

Examples

These statements test whether the field identified by fid is null:

fid = session -> GetFieldlD(cls, "i_val");
if (session -> IsFieldNull (nyobj, fid))

See also
GetFieldID
GetFieldType
Get<type>Field
GetNumOfFields
IsFieldArray

| sFieldObject
SetFieldToNull

Set<type>Field

7.6.64 IsFieldObject

Description

Returnstrueif the field of the specified object is an object; otherwise it returns false.
Syntax

| sFi el dObj ect (pbcl ass cls, pbfield fid)

Table 7.63:

cls A valid class handle for the class whose field
isto be accessed

fid Thefield ID of the specified object

Return value
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pbbool ean.
Examples
These statements test whether the field identified by fid is an object:

fid = session -> GetFieldl D(cls, "obj_val");
if (session -> |sFieldject(mobj, fid))

See also
GetFieldID
GetFieldType
Get<type>Field
GetNumOfFields
IsFieldArray
IsFieldNull
SetFieldToNull
Set<type>Field

7.6.65 IsGlobalVarArray

Description

Returnstrue if the global variable contains an array; otherwise it returns false.
Syntax

I sd obal Var Array(pbfield fid)

Table 7.64:
Argument Description
fid Thefield ID of the global variable

Return value
pbboolean.
Examples

These statements test whether the field identified by fid isaglobal variable array:

fid = session -> Getd obal Varl D("arr_gvar");
if (session -> |sd obal VarArray(fid))

{
arr_val =session -> Get Arrayd obal Var (fid, isNull);
See also
GetGlobaVarlD
GetGlobalVarType
Get<type>GlobalVar
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|sGlobalVarNull
|sGlobal VarObject
SetGlobalVarToNull
Set<type>GlobalVar

7.6.66 IsGlobalVvarNull

Description

Returns true if the global variable contains anull value; otherwise it returns false.
Syntax

I sd obal VarNul | ( pbfield fid)

Table 7.65:
Argument Description
fid Thefield ID of the global variable

Return value

pbboolean.

Examples

These statements test whether the field identified by fid isaglobal variable array:

fid = session -> Getd obal VarlI D("arr_gvar");
if (session -> |sd obal VarArray(fid))

: arr_val =session -> GetArrayd obal Var (fid, isNull);
See also

GetGlobalVarlD

GetGlobalVarType

Get<type>GlobalVar

IsGlobalVarArray

| sGlobal VarObject

SetGlobalVarToNull

Set<type>Global Var

7.6.67 IsGlobalVarObject

Description

Returns true if the global variable contains an object; otherwise it returns false.
Syntax

| sd obal Var Obj ect ( pbfield fid)
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Table 7.66:
Argument Description
fid Thefield ID of the global variable

Return value
pbbool ean.
Examples

These statements test whether the field identified by fid isaglobal variable object. If itis, its
valueis set to another global variable object:

fid = session -> Get d obal Varl D "obj 2_gvar") ;
if (session -> |sd obal Var Obj ect (fid))

{
obj val = session -> Get Obj ectd obal Var (fid,

i sNull);

cls = session -> Getd ass(obj_val);

fid = session -> CGetFieldl D(cls, "text");

s_val = session -> GetStringField(obj_val, fid,
i sNull);

nystr = session -> GetString(s_val);

/1 Set the value of obj2 gvar to obj1l gvar

fid = session -> Getd obal Varl D("obj 1_gvar");

session -> Set Cbj ect d obal Var (fid, obj_val);

}
Seealso
GetGlobalVarlD
GetGlobaVarType
Get<type>GlobalVar
IsGlobalVarArray
|sGlobalVarNull
SetGlobalVarToNull
Set<type>GlobalVar

7.6.68 IsNativeObject

Description

Determines whether a pbobject is an instance of anative class.
Syntax

I sNat i veQnj ect ( pbobj ect obj)

Table 7.67:

Argument Description

obj A valid object handle
Return value
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pbbool ean.
Examples

Thef_getrow function uses IsNativeObject to test whether extObj is anative class. If so, it
getsthe native interface and invokes the f_getrowcount function in the other class:

long f_getrow(lPB_Sessi on* session, pbobject dwj,
pbobj ect ext Obj)

{
| ong | Ret;

I my_pbni * plmy_pbni = NULL;
| PBX_NonVi sual Obj ect* pp=NULL;

if (session -> |IsNativeCbject(exthj) )

{
pp = (1 PBX_NonVi sual Obj ect*) session ->

Get Nati vel nterface(extvj);
pl ny_pbni = static_cast<lm_pbni*>(pp);
| Ret = plny_pbni-> f_ Get RowCount (sessi on, dwbj);

}
return | Ret;

}
Usage

Use this method in conjunction with GetNativel nterface to obtain a direct reference to the
IPBX_UserObject associated with another native class, so that the class and its methods can
be accessed directly.

See also
GetNativelnterface

7.6.69 IsSharedVarArray
Description
Returnstrue if the shared variable contains an array; otherwise it returns false.

Syntax

| sShar edVar Arr ay( pbgroup group, pbfield fid)

Table 7.68:

group The group whose shared variableisto be

accessed

fid Thefield ID of the shared variable
Return value

pbboolean.

Seealso

Get<type>SharedVar

GetSharedVarlD

GetSharedVarType
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|sSharedVarNull

| sSharedV arObject
Set<type>SharedVar
SetSharedVarToNull

7.6.70 IsSharedVarNull

Description

Returns true if the shared variable contains a null value; otherwise it returns false.
Syntax

I sShar edVar Nul | (pbgroup group, pbfield fid)

Table 7.69:

Argument Description

group The group whose shared variable isto be
accessed

fid Thefield ID of the shared variable

Return value
pbboolean.

Seealso
Get<type>SharedVar
GetSharedVarlD
GetSharedVarType
|sSharedVarArray

| sSharedV arObj ect
Set<type>SharedVar
SetSharedVarToNull

7.6.71 IsSharedVarObject

Description

Returnstrue if the shared variable contains an object; otherwise it returns false.
Syntax

| sShar edVar Obj ect (pbgroup group, pbfield fid)

Table 7.70:
Argument Description
group The group whose shared variable isto be
accessed
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Argument Description
fid Thefield ID of the shared variable

Return value
pbboolean.

See also
Get<type>SharedVar
GetSharedVarlD
GetSharedVarType
IsSharedVarArray
|sSharedVarNull
Set<type>SharedVar
SetSharedVarToNull

7.6.72 NewBlob

Description

Creates a new blob and duplicates a buffer for the new blob data.
Syntax

NewBl ob (const voi d* bin, pblong |en)

Table7.71:

bin A void pointer that points to the source buffer
len The length in bytes of the datain the buffer
Return value

pbblob.

Examples

If the blob value in the PBCallInfo structure is null, this code creates a new blob value with
four bytesin the pArguments array; otherwise, it sets the blob value in the pArguments array
to the value in the PBCallInfo structure:

if (ci->pArgs->GetAt(i)->IsNull())
pArgunments[i]. bl ob_val =
Sessi on- >NewBl ob("nul I ", 4);
el se pArgunents[i].blob_val =
Ci - >pArgs->Cet At (i )->Cet Bl ob();

Usage
The buffer containing the new blob datais freed when PopLoca Frame is called.
See also
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PopL ocal Frame
SetBlob

7.6.73 NewBoundedObjectArray

Description

Creates a bounded PowerBuilder object or structure array.
Syntax

NewBoundedObj ect Array(pbcl ass cl s, pbuint dimension, PBArrayl nfo:: ArrayBound*
bounds)

Table7.72:
Argument Description
cls A valid class handle of the type of
PowerBuilder object or structure array to be
created
dimension A number greater than one that indicates the
dimension of the array to be created
bounds An array containing the upper and lower
boundaries of the array to be created
Return value

pbarray or null on failure.
Examples

int size;
pbarray pbin_a;
PBArrayl nf o* ai ;
PBXRESULT ret;
pbcl ass cl s;

pbgr oup group;

size = sizeof (PBArrayl nfo) +
si zeof ( PBArrayl nf o: : ArrayBound) ;

ai = (PBArrayl nfo*)mal | oc(size);

ai - > bounds][ 0] . upper Bound=2;

ai - > bounds[ 0] . | ower Bound=1;

ai - > bounds[ 1] . upper Bound=2;

ai -> bounds[ 1] .| ower Bound=1;

ai - > nunDi nensi ons=2;

[/l Create new array pbin_a
group = session-> FindG oup("w_main", pbgroup_w ndow) ;
if (group==NULL)
return;
cl s = session->Fi ndd ass(group, "conmandbutton");
if( cls==NULL)
return;
pbi n_a = sessi on- >NewBoundedObj ect Array(cl s,
ai - > nunDi mensi ons, ai-> bounds);

See also
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Get<type>Arrayltem
GetArraylnfo
GetArrayltemType
GetArrayL ength
ISArrayltemNull
NewBoundedSimpleArray
NewUnboundedObjectArray
NewUnboundedSimpleArray
ReleaseArraylnfo
SetArrayltemToNull
SetArrayltemValue
Set<type>Arrayltem

7.6.74 NewBoundedSimpleArray
Description

Creates a bounded simple data array.
Syntax

NewBoundedSi npl eArr ay( pbui nt type,
bounds)

Table7.73:

pbui nt di mensi on,

PBAr r ayl nf o: : Ar r ayBound*

Argument Description

type An enumerated variable of type pbvalue *
indicating the type of simple unbounded
array to be created

dimension A number greater than one that indicates the
dimension of the array to be created

bounds An array containing the upper and lower
boundaries of the array to be created

Return value

pbarray or null on failure.
Seealso
Get<type>Arrayltem
GetArraylnfo
GetArrayltemType
GetArrayL ength

IsArrayltemNull

PowerBuilder Native Interface Programmers Guide and
Reference

Page 138



PBNI Interfaces, Structures, and Methods

Appeon PowerBuilder® 2019 R2

NewBoundedObjectArray
NewUnboundedObjectArray
NewUnboundedSimpleArray
ReleaseArraylnfo
SetArrayltemToNull
SetArrayltemValue
Set<type>Arrayltem

7.6.75 NewDate

Description

Creates a new phdate data object.
Syntax

NewDat e( )

Return value

pbdate.

Examples

This exampl e tests whether a date value exists, and, if it does not, it creates a new pbdate

object and setsits value to the first day in January, 1900:

if (ci->pArgs->GetAt(0)->IsNull())

{

pArgunents[i].date_val = Sessi on->NewDate();
Sessi on- >Set Dat e( pArgunents[i].date_val,
1900, 1,1); // Date: 1900-01-01

i SNull[i]=true;
}

el se

{

pArgunents[i].date_val =

Ci - >pArgs->Cet At (i )->Cet Date();

i sNul Il [i]=fal se;
}

Usage

Theinitial value is 1900-1-1.
See also

SetDate

SplitDate

7.6.76 NewDateTime
Description

Creates a new pbdatetime data object.

Syntax
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NewDat eTi me( )
Return value
pbdatetime.
Examples

This exampl e tests whether a date/time value exists, and, if it does not, it creates a new pbdate
object and setsits value to the beginning of January, 1900:

if (ci->pArgs->GetAt(i)->IsNull())

{
pArgunment s[i].datetinme_val =Sessi on- >NewDat eTi me() ;
Sessi on- >Set Dat eTi me( pArgunent s[i].dateti ne_val,
1900, 1, 1, 1, 1, 1); // Datetine:
// 1900-01-01 01:01:01
}
el se
{
pArgunments[i].datetine_val =
Ci - >pArgs->Cet At (i) - >CGet Dat eTi ne() ;
}
Usage
Theinitial valueis 1900-1-1 0:0:0.0.
See also
SetDateTime
SplitDateTime

7.6.77 NewDecimal
Description
Allocates resources for anew decimal data object.
Syntax
NewDeci mal ( )
Return value
pbdec or null on failure.
Examples
if (ci->pArgs->GetAt(i)->IsNull())
: pAr gument s[i | . dec_val =Sessi on- >NewDeci mal () ;
Sessi on- >Set Deci mal ( pArguments[i].dec_val,"1.0");
}  else
pArgunents[i].dec_val =
ci - >pAr gs- >Get At (i ) - >Get Deci mal () ;
See also
GetDecimal String
ReleaseDecimal String

SetDecimad
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7.6.78 NewObject

Description

Creates a new object of the specified type.
Syntax

NewObj ect ( pbcl ass cl s)

Table 7.74:
Argument Description
cls The type of object or structure instance to be
created
Return value

pbobject of the given class or structure.
Examples

pbcl ass cls;
pbobj ect ex;
pbgr oup group
group = session-> FindG oup ("user_exception", pbgroup_userobject);
if (group==NULL)
return;
cl s = sessi on->Fi ndd ass(group, "user_exception");
if (group==NULL)
return;
ex = sessi on- >Newbj ect (cl s);
Usage

The returned object's life cycleisrestricted to the current frame unless AddGlobal Ref is
called on the object.

Seealso
FindClass

FindGroup

7.6.79 NewProxyObject
Description

Creates a proxy for aremote object. The proxy is used to extend the network protocol in
PowerBuilder.

Syntax

NewPr oxyQbj ect (pbcl ass cl s)

Table 7.75:
Argument Description
cls The type of object or structure instance to be
created
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Return value
pbproxyobject.
Examples

This example creates a new proxy object, creates a marshaler, and associates the marshaler
with the proxy object:

pbpr oxyObj ect proxy = sessi on->NewPr oxyChj ect (cl s);
if (proxy == NULL)

ci - >returnVal ue- >Set Long( kFai | ToCr eat ePr oxy) ;
return PBX_ OK;

}

[/l Create MyMarshal er
M/Mar shal er* marshal er = new MyMarshal er (env, proxy, obj);

/| Associate MyMarshal er with the proxy
sessi on- >Set Mar shal er (proxy, marshal er);

Ci - >pAr gs- >Cet At (0) - >Set Obj ect ( proxy) ;
ci ->returnVal ue- >Set Long( kSuccessful ) ;
return PBX OK;

See also

GetMarshaler

SetMarshaler

7.6.80 NewString
Description

Creates anew string.
Syntax

Newst r i ng( LPCTSTR)
Return value
pbstring.

Examples

pbcl ass cls;

cl s = session->Cet Syst enfuncti onsd ass() ;
if( cls == NULL )

{
ret _val = session->NewString("“null");
return ret_val;
}
Usage
The returned string is destroyed when PopLocal Frame is called.
See also
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SetString

7.6.81 NewTime

Description

Creates anew pbtime data object.
Syntax

NewTi me( )

Return value

pbtime.

Examples

These statements split atime into hours, minutes, and seconds, and then use the resulting
values to set the value of a new time object:

Sessi on->Spl it Ti me(ci.returnVal ue->Get Ti me(), &hh,
&mm  &ss);

ret_val = Session-> NewTi me();

Session-> SetTime(ret_val, hh, nm ss);

Usage

Theinitial valueis 0:0:0.0.

See also

SetTime
SplitTime

7.6.82 NewUnboundedObjectArray

Description

Creates an unbounded PowerBuilder object or structure data array.
Syntax

NewUnboundedQbj ect Array( pbcl ass cl s)

Table 7.76:

Argument Description

cls A valid class handle of the type of
PowerBuilder object or structure array to be
created

Return value

pbarray or null on failure.

Usage

An unbounded array can have only one dimension, so no dimension information is needed.
See also
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Get<type>Arrayltem
GetArraylnfo
GetArrayltemType
GetArrayL ength
ISArrayltemNull
NewBoundedObjectArray
NewBoundedSimpleArray
NewUnboundedSimpleArray
ReleaseArraylnfo
SetArrayltemToNull
SetArrayltemValue
Set<type>Arrayltem

7.6.83 NewUnboundedSimpleArray
Description

Creates an unbounded simple data array.
Syntax

NewUnboundedSi npl eArray( pbui nt type)

Table7.77:

Argument Description

type An enumerated variable of type pbvalue *
indicating the type of simple unbounded
array to be created

Return value

pbarray or null on failure.
Examples

This example creates an unbounded simple data array of the type returned by the
getDataType method, which returns a string of the form dt_type. Most of the case statements
have been removed for the sake of brevity:

if (d_returnType.isArray())
{

returnVal ue.| = env->Cal |l Cbj ect Met hodA( obj ,
m d, values.get());
pbarray v;

switch(d_returnType. get Dat aType())
{
case dt_bool ean:
v = sessi on- >NewUnboundedSi npl eArr ay
(pbval ue_bool ean) ;
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br eak;

case dt_short:
v = sessi on- >NewUnboundedSi npl eArr ay
(pbval ue_int);
br eak;
/| CASE statenments onitted

defaul t:
v = sessi on- >NewUnboundedSi npl eArr ay

(pbval ue_any) ;
br eak;

}
ci - >returnval ue- >Set Array(Vv) ;
Usage
An unbounded array can have only one dimension, so no dimension information is needed.
See also
Get<type>Arrayltem
GetArraylnfo
GetArrayltemType
GetArraylL ength

ISArrayltemNull
NewBoundedObjectArray
NewBoundedSimpleArray
NewUnboundedObjectArray
ReleaseArraylnfo
SetArrayltemToNull
SetArrayltemValue
Set<type>Arrayltem

7.6.84 PopLocalFrame
Description

Pops the current local reference frame from the current native method stack frame, removing
all local references to the objects added in that local frame. All the pbobject, pbstring, and
pbdecimal variables created by calling NewDecimal, NewObject, or NewString in the current
frame are destroyed automatically.

Syntax

PopLocal Frane()

Return value
None.
See also
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AddL ocal Ref
PushL ocalFrame
Removel oca Ref

7.6.85 ProcessPBMessage
Description

Checks the PowerBuilder message queue and, if there is a message in the queue, attempts to
process it.

Syntax
Pr ocessPBMessage()

Return value

pbbool ean.

Returns true if a PowerBuilder message was processed, and fal se otherwise.
Examples

This message loop in aWinMain function processes a PowerBuilder message if a message
has been received and an IPB session is running:

try {
whil e (Get Message(&sg, NULL, 0, 0))

{
Tr ansl at eMessage( &sQ) ;
Di spat chMessage( &msg) ;

[/l Call to ProcessPBMessage
if (session)
sessi on- >Pr ocessPBMessage() ;

}

This overloaded WindowProc function in an MFC application processes a PowerBuilder
message:

LRESULT CCal | PBVCtr| :: W ndowProc( Ul NT message,
WPARAM wPar am LPARAM | Par am)

{
d_sessi on- >ProcessPBMessage() ;
return CDi al og: : WndowPr oc( nessage, wParam | Paran;

}
Usage

Each time this function is called, it attempts to retrieve a message from the PowerBuilder
message queue and processit. It issimilar to the PowerBuilder Yield function; however,
ProcessPBM essage processes only one message at atime, and it processes only PowerBuilder
messages. The Yield function also processes Windows messages.

Use this function when PowerBuilder windows or visual controls are called from C++
applications or from extensions to ensure that events posted to the PowerBuilder message
gueue are processed.

If the function is not inserted in the C++ application in away that resultsin it being called
repeatedly, posted events are not processed in the PowerBuilder application.
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For most applications, ProcessPBM essage can be inserted in a message loop in the WinMain
function. If you use Microsoft Foundation Classes (MFC), you cannot modify the built-in
message loop. To ensure that the ProcessPBM essage function is called repeatedly, you can
overload the CWnd::WindowProc function and insert ProcessPBM essage into the overloaded
function.

7.6.86 PushLocalFrame
Description

Pushes alocal reference frame onto the current native method stack frame. A local frameis
analogousto a scope in C++.

Syntax

PushLocal Frane()
Return value
None.

Seealso

PopL ocalFrame
Removel ocal Ref

7.6.87 Release

Description

Releases the current IPB_Session. The IPB_Session object becomes invalid after the call.
Syntax

Rel ease()

Return value
None.
Examples

This example shows a call to Release. The example checks whether thereisavalid session
object before attempting to release it:

if (plPB_ObjectFactory)

{
pl PB_Qbj ect Fact or y- >Rel ease() ;

pl PB_QCbj ect Factory = NULL;
}

7.6.88 ReleaseArraylInfo

Description

Releases memory returned by GetArrayInfo.
Syntax

Rel easeArrayl nf o( PBArrayl nf o* pbarrayi nf 0)
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Table7.78:
Argument Description
pbarrayinfo A valid PBArraylnfo handle

Return value
PBXRESULT. PBX_OK for success.
Examples

This example shows how ReleaseArraylnfo should be called when memory allocated by
GetArraylnfo is no longer needed:

PBArrayl nf o* ai;
sessi on- >Rel easeAr rayl nfo(ai ) ;

Usage

If the array is an unbounded array, the bounds information in PBArrayInfo is undetermined.
See also

Get<type>Arrayltem

GetArraylnfo

GetArrayltemType

GetArrayL ength

ISArrayltemNull

NewBoundedObjectArray

NewBoundedSimpleArray

NewUnboundedObjectArray

NewUnboundedSimpleArray

SetArrayltemToNull

SetArrayltemValue

Set<type>Arrayltem

7.6.89 ReleaseDateString

Description

Frees the memory acquired using GetDateString.
Syntax

Rel easeDat eSt ri ng( LPCTSTR stri ng)

Table 7.79:

Argument Description

string The string to be released from memory
Return value
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None.
See also

GetDateString

7.6.90 ReleaseDateTimeString

Description

Frees the memory acquired using GetDateTimeString.
Syntax

Rel easeDat eTi meSt ri ng( LPCTSTR st ri ng)

Table 7.80:
Argument Description
string The string to be released from memory

Return value
None.

Seealso
GetDateTimeString

7.6.91 ReleaseDecimalString

Description

Frees the memory acquired using GetDecimal String.
Syntax

Rel easeDeci mal Stri ng(LPCTSTR stri ng)

Table 7.81:
Argument Description
string The string to be released from memory

Return value
None.

See also
GetDecimal String

7.6.92 ReleaseResultSetAccessor
Description
Releases the pointer obtained using GetResultSetA ccessor.

Syntax

Rel easeResul t Set Accessor (| PB_Resul t Set Accessor* rs)
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Table 7.82:

Argument Description

rs A pointer to the IPB_ResultSetA ccessor
object to be released

Return value

None.

Examples

This statement rel eases the |PB_ResultSetA ccessor object rsa:
Sessi on- >Rel easeResul t Set Accessor (rsa);
Usage

When you call ReleaseResultSetA ccessor, the Release function of the
IPB_ResultSetAccessor interface is called on the rs argument to release the interface pointer.

See also
CreateResultSet

GetResultSetA ccessor

7.6.93 ReleaseString
Description

Frees the memory acquired using GetString, GetClassName, GetFieldName, or
GetEnumltemName.

Syntax
Rel easeSt ri ng(LPCTSTR stri ng)
Table 7.83:

Argument Description
string The string to be released from memory

Return value
None.
Examples

The following example gets a pointer to each of two strings passed in as arguments,
concatenates them in a new string, then rel eases the memory used by the original strings:

pbstring psppcls:: f_add_string(lPB_Sessi on* session, pbstring argl, pbstring arg2)

{
LPCTSTR pStr1, pStr2;
TCHAR t np[ 100] ;
pbstring ret;

pStrl=session-> Get String(argl);
pStr2=sessi on-> Get String(arg2);
_tcscpy(tnp, pStri);
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_tcscat(tnp, pStr2);

ret = session -> NewString(tnp);
sessi on-> Rel easeString(pStrl);
sessi on-> Rel easeString(pStr2);

return ret ;

}
Usage

Do not use this function to release a string obtained using GetDateString, GetTimeString,
GetDateTimeString, or GetDecimal String. Each of these Get methods has a corresponding
Release method.

See also
GetClassName
GetEnumltemName
GetFieldName

GetString

7.6.94 ReleaseTimeString

Description

Frees the memory acquired using GetString.

Syntax

Rel easeTi neSt ri ng( LPCTSTR stri ng)

Table 7.84:

Argument Description

string The string to be released from memory

Return value
None.
See also

GetTimeString

7.6.95 ReleaseValue

Description

Freesthe IPB_Value acquired using AcquireValue or AcquireArrayltemValue.
Syntax

Rel easeVal ue(| PB_Val ue* val ue)

Table 7.85:
Argument Description
value The string to be released from memory
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Return value
None.
Examples

The AcquireValue method is used to obtain a message argument value. Later, when the value
isno longer needed, it is released using ReleaseV alue to avoid memory |eaks:

/1 Acquire a val ue
MessageArg = sessi on->Acqui reVal ue
( ci->pArgs->CetAt(0) );
pbstring pbMessage = MessageArg->CGet String() ;
Message = (LPSTR)sessi on->Get Stri ng(pbMessage) ;

/'l d eanup phase
if (MessageArq)
{

}

Usage

Sessi on- >Rel easeVal ue ( MessageArg ) ;

When you no longer need the data acquired using the AcquireVaue or
AcquireArrayltemValue method, you must call the ReleaseValue method to free the data.
Failing to do so causes a memory leak.

Warning

Do not use ReleaseValue to release a value that was not acquired using AcquireValue
or AcquireArrayltemValue. If you do, the PowerBuilder VM might crash.

See also
AcqguireArrayltemVaue

AcquireVaue

7.6.96 RemoveGlobalRef
Description
Removes a global reference to the specified PowerBuilder object.

Syntax

Rermoved obal Ref (pbobject obj)

Table 7.86:
Argument Description
obj A valid PowerBuilder object handle

Return value
None.
Examples

voi d MyPBNI Cl ass: : ref erence()
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—~

d_sessi on- >Addd obal Ref (d_pbobj ect) ;

—

voi d MyPBNI Cl ass: : unr ef erence()

i f(d_pbobject != NULL)

d_sessi on -> Renpved obal Ref (d_pbobj ect);

—

See also
AddGlobal Ref

7.6.97 RemovelLocalRef

Description

Removes alocal reference to the specified PowerBuilder object.

Syntax

Rermovelocal Ref (pbobject obj)

Table 7.87:

Argument Description

obj A valid PowerBuilder object handle

Return value
None.

Seealso

AddL ocalRef
PopL ocal Frame
PushL ocal Frame

7.6.98 RemoveProp
Description

Removes the specified variable from the list of properties of the current IPB session. You

must free the memory to which the property points.
Syntax

RermovePr op( LPCTSTR nane)

Table 7.88:

Argument Description

name The name of the variable to be removed
Return value

None.
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Examples

These statements remove prop_name from the list of variables associated with the session
and delete the pointer created to point to the variables value:

sessi on -> RenpveProp(prop_nane);
del et e Set Val ue;
Usage

SetProp enables you to use a variable value throughout an IPB session. Use RemoveProp to
remove the variable from the list of variables associated with the session when it is no longer
needed. Y ou must also free the memory associated with the variable.

See also

GetProp
SetProp

7.6.99 RestartRequested

Description

Determines whether the PowerBuilder system function Restart has been called.
Syntax

HasPBVi sual Obj ect ()

Return value
pbboolean.

Returns true when the PowerBuilder system function Restart is called. When
RestartRequested returns true, you should destroy the existing IPB_Session object and create
anew one to restart the application.

Examples

In the following example, StartApplication, RecreateSession, and CleanApplication are
functions of the PB_MyConsoleAppRunner class. StartApplication issimilar to the IP_VM
RunApplication function, but it uses an existing session. RecreateSession releases the current
session and creates a new one. CleanApplication triggers the application's Close event and
releases resources. In the example, RestartRequested is called in a DO loop to test whether
the PowerBuilder Restart function has been called. If it has, the RecreateSession function is
caled:

PBXRESULT  PB_M/Consol eAppRunner: : RunAppl i cati on()

{
PBXRESULT res;

pbbool ean restart = FALSE;

do

{
res = StartApplication();
if (res !'= PBX _CK)
br eak;

restart = Get Session()->RestartRequested();
if (restart)
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Recr eat eSessi on() ;
} while (restart);

return Cl eanApplication();

}
Usage

RestartRequested and HasVisua PBODbject are used in the implementation of the IPB_VM
RunA pplication function. Y ou no longer need to use an external message loop to check for
Windows messages when you call the RunApplication function as you did in versions of
PBNI prior to PowerBuilder 10.5.

See also
HasPBV isual Object
RunApplication

7.6.100 Set<type>Arrayltem

Description

Assigns avalue to an array item of a specific type.
Syntax

Set Bl obArrayltem ( pbarray array, pblong dini
Set Bool Arrayltem ( pbarray array, pblong dini
Set ByteArrayltem ( pbarray array, pblong dini
Set Char Arrayltem ( pbarray array, pblong dinf ], pbchar val ue )

Set DateArrayltem ( pbarray array, pblong dinf ], pbdate val ue )

Set Dat eTi neArrayltem ( pbarray array, pblong dinf ], pbdatetime val ue )
Set DecArrayltem ( pbarray array, pblong dinf ], pbdec val ue )

Set Doubl eArrayltem ( pbarray array, pblong dinf ], pbdouble val ue )
SetintArrayltem ( pbarray array, pblong dinf ], pbint value )

Set LongArrayltem ( pbarray array, pblong dinf ], pblong val ue )

Set LongLongArrayltem ( pbarray array, pblonglong dinf ], pblong val ue )
Set Obj ect Arrayltem ( pbarray array, pblong din{ ], pbobject obj )

Set PBStringArrayltem ( pbarray array, pblong dini ], pbstring val ue )
Set Real Arrayltem ( pbarray array, pblong dinf ], pbreal value )
SetStringArrayltem ( pbarray array, pblong dinf ], LPCTSTR val ue )

Set TimeArrayltem ( pbarray array, pblong dinf ], pbtine value )

SetUi ntArrayltem ( pbarray array, pblong dini ], pbuint value )

Set U ongArrayltem ( pbarray array, pblong dinf ], pbulong val ue )

, pbbl ob val ue )
, pbbool ean val ue )
, pbbyte val ue )

[ R S —

Table 7.89:

Argument Description

array A valid pbarray handle.

dim A pblong array to hold indexes of each
dimension. The number of dimensions must
equal the number of dimensions of the array.

value The new value of the array item.

Return value

PBXRESULT. PBX_OK for success.

PowerBuilder Native Interface Programmers Guide and
Reference Page 155



PBNI Interfaces, Structures, and Methods Appeon PowerBuilder® 2019 R2

If the index exceeds the bounds of a bounded array, it returns
PBX_E_ARRAY_INDEX_OUTOF_BOUNDS.

If the data passed in does not match the datatype of the array, it returns
PBX_E _MISMATCHED_DATA_TYPE.

Examples

This example creates a new unbounded simple array. In the FOR loop, application-
specific code (not shown here) gets array values, which are then added to the array using
SetPBStringArrayltem:

pbl ong dinf1];

char * cstr;

pbui nt nunmDi nensi ons = 1;
PBArr ayl nf o: : ArrayBound bound;

bound. | ower Bound = 1;

bound. upper Bound = si ze;

d_pbarray = d_sessi on- >NewBoundedSi npl eArr ay
(pbval ue_string, nunDi nensions, &bound);

for (int i =1; i <= size; i++)
{
dinf0] =i;
/1 add application-specific code here to
/1 get array val ue
pbstring pVal ue = d_session->NewString(cstr);
d_session->Set PBStri ngArraylten(d_pbarray, dim pVal ue);

delete [] cstr;

}
pbv. Set Array(d_pbarray) ;

Usage

This method assigns the IPB_Value pointed to by the value argument to the array item in the
same way that the IPB_Vaue Set<type> method sets a value.

Seealso
Get<type>Arrayltem
GetArraylnfo
GetArrayltemType
GetArrayL ength

IsArrayltemNull
NewBoundedObjectArray
NewBoundedSimpleArray
NewUnboundedObjectArray
NewUnboundedSimpleArray
ReleaseArraylnfo
SetArrayltemToNull
SetArrayltemValue
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7.6.101 Set<type>Field

Description

A set of methods that set a new value in an instance field of an object.
Syntax

Set ArrayFi el d ( pbobject obj, pbfieldl D fid, pbarray val ue )

Set Bl obFi el d ( pbobj ect obj, pbfieldl D fid, pbblob value )

Set Bool Fi el d ( pbobj ect obj, pbfieldl D fid, pbbool ean val ue )

Set Byt eFi el d ( pbobject obj, pbfieldl D fid, pbbyte val ue )

Set CharFiel d ( pbobject obj, pbfieldl D fid, pbchar val ue )

Set Dat eFi el d ( pbobj ect obj, pbfieldl D fid, pbdate val ue )

Set Dat eTi neFi el d ( pbobj ect obj, pbfieldl D fid, pbdatetine val ue )
Set DecFi el d ( pbobject obj, pbfieldl D fid, pbdec val ue )

Set Doubl eFi el d ( pbobject obj, pbfieldl D fid, pbdouble val ue )
SetIntField ( pbobject obj, pbfieldl D fid, pbint value )

Set LongFi el d ( pbobj ect obj, pbfieldl D fid, pblong value )

Set LongLongFi el d ( pbobj ect obj, pbfieldl D fid, pblonglong val ue )
Set Obj ectField ( pbobject obj, pbfieldl D fid, pbobject value )

Set PBStri ngFi el d ( pbobject obj, pbfieldl D fid, pbstring value )
Set Real Fiel d ( pbobj ect obj, pbfieldl D fid, pbreal value )

Set StringField ( pbobject obj, pbfieldl D fid, LPCTSTR val ue )

Set TineFi el d ( pbobject obj, pbfieldl D fid, pbtine value )
SetUintField ( pbobject obj, pbfieldl D fid, pbuint value )

Set U ongFi el d ( pbobject obj, pbfieldl D fid, pbulong value )

Table 7.90:

obj The handle of the object whose field isto be
accessed

fid Thefield ID of the specified object

value The value to be set

Return value

PBX_RESULT.

Examples

These statements set a new string value in a string field:
pbstring str = session->NewString(d_message.c_str());

if (str !'= NULL)
sessi on- >Set PBSt ri ngFi el d(d_pbobj, d_fidMsg, str);

Usage

When you change any visual property of a PowerBuilder object by calling Set<type>field
functions, the property is changed but the property is not refreshed in the graphical user
interface. UpdateField refreshes the visual properties of PowerBuilder objects. Y ou must call
UpdateField explicitly when changing any visual property with the Set<type>field functions.

See also
GetFieldID

GetFieldType
Get<type>Field
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GetNumOfFields

IsFieldArray
IsFieldNull

| sFieldObject
SetFieldToNull

UpdateField

7.6.102 Set<type>GlobalVar

Description

A set of methods that set the value of aglobal variable of a specific datatype.
Syntax

Set Arrayd obal Var ( pbfieldl D fid, pbarray val ue )

Set Bl obG obal Var pbfieldl D fid, pbblob value )

Set Bool G obal Var pbfieldl D fid, pbbool ean val ue )

Set Byt ed obal Var pbfieldl D fid, pbbyte val ue )

Set Char G obal Var pbfieldl D fid, pbchar val ue )

Set Dat ed obal Var ( pbfieldl D fid, pbdate val ue )

Set Dat eTi ned obal Var ( pbfieldl D fid, pbdatetime val ue )
Set Decd obal Var ( pbfieldl D fid, pbdec val ue )

Set Doubl ed obal Var ( pbfieldl D fid, pbdouble val ue )
Set I ntd obal Var ( pbfieldlD fid, pbint value )

Set Longd obal Var ( pbfieldl D fid, pblong val ue )

Set LongLongd obal Var ( pbfieldl D fid, pblonglong val ue )
Set Obj ect d obal Var ( pbfieldl D fid, pbobject value )
Set PBSt ri ngd@ obal Var ( pbfieldl D fid, pbstring val ue )
Set Real G obal Var ( pbfieldl D fid, pbreal value )

Set Stringd obal Var ( pbfieldl D fid, LPCTSTR val ue )

Set Ti med obal Var ( pbfieldl D fid, pbtine value )

Set Ui nt G obal Var ( pbfieldl D fid, pbuint value )

Set U ongd obal Var ( pbfieldl D fid, pbulong val ue )

—~ e~~~

Table 7.91:

fid Thefield ID of the global variable
value The value to be set

Return value

PBX RESULT.

Examples

This shows how to add 1 to the value of aglobal variable:
fid = session -> Getd obal Varl D("| _gvar");

| _val = session -> CetlLongd obal Var(fid, isNull);
session -> SetlLongd obal Var(fid, |_val + 1);

See also
GetGlobaVarlD
GetGlobaVarType
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Get<type>GlobalVar
| sGlobal VVarObject
SetGlobalVVarToNull

7.6.103 Set<type>SharedVar

Description

A set of methods that set the value of a shared variable of a specific datatype.
Syntax

Set ArrayShar edVar ( pbgroup group, pbfieldlD fid, pbarray val ue )

Set Bl obShar edVar pbgroup group, pbfieldl D fid, pbblob val ue )

Set Bool Shar edVar pbgroup group, pbfieldl D fid, pbbool ean val ue )

Set Byt eShar edVar pbgroup group, pbfieldl D fid, pbbyte val ue )

Set Char Shar edVar pbgroup group, pbfieldl D fid, pbchar val ue )

Set Dat eShar edVar ( pbgroup group, pbfieldl D fid, pbdate val ue )

Set Dat eTi neShar edVar ( pbgroup group, pbfieldl D fid, pbdatetinme val ue )
Set DecShar edVar ( pbgroup group, pbfieldl D fid, pbdec val ue )

Set Doubl eShar edVar ( pbgroup group, pbfieldl D fid, pbdouble val ue )
Set | nt Shar edVar ( pbgroup group, pbfieldl D fid, pbint value )

Set LongShar edVar ( pbgroup group, pbfieldl D fid, pblong value )

Set LongLongShar edVar ( pbgroup group, pbfieldl D fid, pblonglong val ue )
Set Obj ect SharedVar ( pbgroup group, pbfieldl D fid, pbobject value )
Set PBSt ri ngShar edVar ( pbgroup group, pbfieldlD fid, pbstring val ue )
Set Real Shar edVar ( pbgroup group, pbfieldl D fid, pbreal value )

Set St ri ngSharedVar ( pbgroup group, pbfieldl D fid, LPCTSTR val ue )

Set Ti neShar edVar ( pbgroup group, pbfieldl D fid, pbtine value )

Set Ui nt Shar edVar ( pbgroup group, pbfieldl D fid, pbuint value )

Set U ongShar edVar ( pbgroup group, pbfieldlD fid, pbulong val ue )

—~ e~~~

Table7.92:

Argument Description

group The group whose shared variable isto be
accessed

fid Thefield ID of the shared variable
value The value to be set

Return value
PBX_RESULT.
Seealso
Get<type>SharedVar
GetSharedVarlD
GetSharedVarType
|sSharedVarArray
|sSharedVarNull

| sSharedV arObject
SetSharedVarToNull
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7.6.104 SetArrayltemToNull
Description
Sets the value of an array item to anull value.

Syntax
Set Arrayl t emfoNul | ( pbarray array, pblong dinf ])
Table 7.93:

array A valid pbarray structure in which you want
to set an array item to null.

dim A pblong array to hold the indexes of each
dimension of the array. The size of the array
must equal the dimensions of array.

Return value
pbboolean.
Seealso
ISArrayltemNull

7.6.105 SetArrayltemValue
Description
Sets the value of an array item to the value of an IPB_Value.

Syntax
Set Arrayl t enval ue( pbarray array, pblong dinf ], |PB Value* src)
Table 7.94:

Argument Description

array A valid pbarray structure in which you want
to set an array item to null.

dim A pblong array to hold the indexes of each
dimension of the array. The size of the array
must equal the dimensions of array.

src The value to which the array itemisto be
changed.

Return value
None.
Examples

This code sets the value of each item in an array:
for( i=1; i <= bound; i++)

dinf0]=i:
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i pv = Session -> AcquireArrayltenval ue(refArg, dim;
Session -> SetArrayltenval ue(*i _array, dim ipv);
Sessi on -> Rel easeVal ue(i pv);

}
Usage

The SetArrayltemV aue method does not verify that the datatype of the replacement value
matches the datatype of the original value.

Seealso
AcquireArrayltemValue
ReleaseValue
SetArrayltemToNull
SetVaue

7.6.106 SetBlob

Description

Destroys the existing datain a blob and copies datainto it from a buffer.
Syntax

Set Bl ob (pbbl ob bl b, const void* bin, pblong |en)

Table 7.95:
blb A valid pbblob object whose value isto be
reset
bin A pointer to the source buffer
len The length in bytes of the datain the buffer
Return value

PBXRESULT. Returns PBX_OK for successor PBX_E_INVALID_ARGUMENT if the
new blob value isinvalid; otherwise, returns PBX_E_OUTOF MEMORY .

Usage

A deep copy is performed. The existing value is destroyed first, and then the contents of the
bin argument are copied into a new value.

See also
NewBlob

7.6.107 SetDate

Description

Resets the value of the specified pbdate object.
Syntax

Set Date (pbdate date, pbint year, pbint nonth, pbint day)
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Table 7.96:
date The pbdate object to be reset
year A year in the range 1000 to 3000
month A monthintherange 1to 12
day A day intherange 1to 31
Return value

PBX RESULT. PBX_ OK for successor PBX_E INVALID ARGUMENT if the new dateis
invalid.

Examples

This example sets the date to March 12, 1938:

sessi on- >Set Dat e(date_val , 1938, 3, 12);

Usage

If the parameters are invalid, the date is reset to 1900-1-1.
See also

NewDate

SplitDate

7.6.108 SetDateTime

Description

Resets the value of the specified pbdatetime object.
Syntax

Set Date (pbdatetinme dt, pbint year, pbint nonth, pbint day, pbint hour, pbint
m nut e, pbdoubl e second)

Table 7.97:

dt The pbdatetime object to be reset
year A year in the range 1000 to 3000
month A month intherange 1to 12

day A day intherange 1to 31

hour An hour in therange 0 to 23

minute A minute in the range 0 to 59

second A second in the range 0 to 59.999999
Return value

PBX_RESULT. PBX_OK for successor PBX_E INVALID _ARGUMENT if the new
datetimeisinvalid.
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Examples

This exampl e sets the datetime value to August 19, 1982 at 10:30:45.10:
sessi on- >Set Dat e(date_val , 1982, 8, 19, 10, 30, 45.1);

Usage

If the parameters are invalid, the datetime value is reset to 1900-1-1 0:0:0.0.
See also

NewDateTime

SplitDateTime

7.6.109 SetDecimal

Description

Sets the value of adecimal variable to decimal datain astring.
Syntax

Set Deci mal (pbdec dec, LPCTSTR dec_str)

Table 7.98:
dec The decimal data object to be set
dec_str The string containing the datato be
converted to a decimal
Return value

PBXRESULT. PBX_OK for success.
Examples

This example uses the IPB_Session SetDecimal method to set the value of avariable of type
pbdec, then uses the IPB_Vaue SetDecimal method to set the return value in the PBCalllnfo
structure:

pbdec pbdecRet = NULL;
LPTSTR | pDecVal ueToRet urn = NULL;

pbdecRet = session -> NewDeci mal ();
session -> Set Deci mal ( pbdecRet,

(LPCTSTR) | pDecVal ueToRet ur n) ;
ci -> returnVal ue -> Set Deci mal (pbdecRet) ;

Usage

If the string contains invalid data, the decimal value is set to 0.0.
See also

GetDecimal String

NewDecimal
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Rel easeDecimal String

7.6.110 SetFieldToNull

Description

Sets the value of the specified field to null.
Syntax

Set Fi el dToNul | (pbobj ect obj, pbfield fid)

Table 7.99:

Argument Description

obj A valid object handle
fid Thefield ID of the specified object

Return value
None.

Seealso
GetFieldID
GetFieldType
Get<type>Field
GetNumOfFields

IsFieldArray
IsFieldNull

| sSFieldObject
Set<type>Field

7.6.111 SetGlobalVarToNull

Description

Sets the value of the specified global variable to null.
Syntax

Set A obal Var ToNul | (pbobj ect obj, pbfield fid)
Table 7.100:

Argument Description
fid Thefield ID of the global variable

Return value
None.

Seealso
GetGlobalVarlD
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GetGlobaVarType
Get<type>GlobalVar
|sGlobalVarArray
|sGlobal VarNull

| sGlobal VarObject
Set<type>GlobalVar

7.6.112 SetMarshaler
Description

Sets a marshaler that will be used to invoke remote methods and convert PowerBuilder data
formats to the user's communication protocol.

Syntax

Set Mar shal er ( pbpr oxyQbj ect obj, |PBX Mrshal er* nmarshal er)

Table 7.101:
obj An object of type pbproxyObject to be used
as a proxy for aremote object that was
created using NewProxyObject
marshaler A classinherited from IPBX_Marshaler
Return value
None.
Examples

This example creates a JavaMarshaler class and associates it with a proxy object:

/| Create JavaMarshal er
Javahar shal er* marshal er = new JavaMar shal er (env, proxy, jobj);

/1 Associate the JavaMarshaler with the PB proxy
sessi on- >Set Mar shal er (proxy, narshal er);

Ci - >pAr gs- >Get At (0) - >Set Obj ect ( proxy) ;

ci - >r et urnVal ue- >Set Long( kSuccessful);
return PBX OK;

Usage

The SetMarshaler function associates an object of type IPBX _Marshaler with a PBProxy
object. It is possible to associate multiple marshaler objects with asingle proxy object. Itis
also possible to associate one marshaler object with multiple proxy objects. Neither of these
is good coding practice and should be avoided.

Before calling SetMarshaler, you can call the IPB_Session GetMarshaler function to obtain
an existing marshaler object associated with a given proxy object, and then destroy the
existing marshaler object before associating a new marshaler with the proxy.
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When a proxy object is destroyed, it calls the associated marshaler object's Destroy

method. If multiple proxy objects are associated with a single marshaler object, you need to
implement some form of reference counting. Otherwise, the marshaler object is destroyed
when the first associated proxy object is destroyed, and subsequent calls to the marshaler
object's Destroy method, when other associated proxy objects are destroyed, will throw
exceptions.

To avoid these issues, there should be a one-to-one relationship between marshaler and proxy
objects.

Seealso
GetMarshaler
GetMethodI D

7.6.113 SetProp
Description

Adds a new variable to the list of properties of the current session or changes the value of an
existing variable.

Syntax

Set Prop( LPCTSTR nane, voi d* data)

Table 7.102:
name The name of the property to be set
data A pointer to the data buffer where the
variable's value resides
Return value
None.
Examples

In this example, the native class has two functions. Thisis their description passed in the
PBX _GetDescription function:

"subroutine f_setprop(int a)\n"
“function int f_getprop()\n"

The functions are associated with these enumerated val ues;

enum Met hodl Ds
{
m d_Set Prop
m d_Get Prop
b
When the f_setprop function is called from PowerBuilder, the following code sets the value
of the pointer SetVal to the integer value passed in by f_setprop, then registers that value in
the session with the property name prop_name:

=@

int* SetVal = new int;
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if (md == nid_SetProp)

*SetValue = ci -> pArgs -> GetAt(0) -> Getlnt();
session -> Set Prop(prop_nane, SetVal);

}

When thef_getprop function is called, the following code uses GetProp to set the GetValue
pointer to point to the value associated with prop_name, and then sets the return value to
*GetValue:

if (md == md_GetProp)

{
int* GetVal;
Get Value = (int *)session -> GetProp(prop_nane);
ci -> returnValue -> Setlnt(*GetVal);

}
Usage

SetProp enables you to use a variable value throughout an |PB session without using a global
variable, which is susceptible to namespace conflicts with other sessions. SetProp is one of a
set of three functions:

» Use SetProp to register anew variable with the session or to change the value of an
existing variable.

» Use GetProp to access the variable.

» Use RemoveProp to remove the variable from the list of variables associated with the
session when it is no longer needed.

Suppose you want to throw an exception from within a PBNI extension and the exception
itself is also defined by the PBNI extension. Y ou call the IPB_Session NewObject function to
create an instance of the exception, causing the PBX_CreateNonVisual Object function to be
caled.

One way to set the value of the fields of the exception before the function returnsin athread-
safe manner isto create a new object or structure to hold the exception information before
calling NewODbject. Y ou can call SetProp to store the structure or the object in the current
IPB_Session. When PBX_CreateNonVisualObject is called, you can call GetProp to get the
structure or object to obtain the exception information, then call RemoveProp to remove the
datayou stored in the current session.

See also
GetProp
RemoveProp

7.6.114 SetSharedVarToNull

Description

Sets the value of the specified shared variable to null.
Syntax

Set Shar edVar ToNul | (pbgr oup group, pbfield fid)
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Table 7.103:
group The group to which the shared variable
belongs
fid Thefield ID of the shared variable
Return value
None.
Examples

This exampl e tests the IsSharedVarNull and SetSharedVarToNull functions:

cur Goup = session -> GetCurrGoup();
cls = session -> Getd ass(nmyobj);

fid = session -> Get SharedVar| D(cur G oup, "i_svar");
if (session -> |sSharedVarNull (curGoup, fid))

sessi on -> Setlnt SharedVar(curGoup, fid, 1);
el se

sessi on -> Set Shar edVar ToNul | (cur Group, fid);

See also
Get<type>SharedVar
GetSharedVarlD
GetSharedVarType
|sSharedVarArray
|sSharedVarNull

| sSharedV arObject
Set<type>SharedVar

7.6.115 SetString
Description
Frees an existing string and assigns a new string value to it by performing a deep copy.

Syntax

SetString (pbstring string, LPCTSTR src)

Table 7.104:
string A valid pbstring variable whose value isto be
replaced
src The string to be assigned to string
Return value

PBXRESULT. Returns PBX_OK for successor PBX_E_INVALID_ARGUMENT if the
new string valueisinvalid; otherwise, returns PBX_E OUTOF MEMORY.
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Examples

This example uses the IPB_Session SetString method to set the ret_val string to the return
value in the PBCalllnfo structure. It also usesthe IPB_Value SetPBString method to set
valuesin PBCallInfo:

pbcl ass cls;

pbnet hodl D mi d;

PBCal I I nfo* ci = new PBCal | | nfo;
pbstring ret_val;

LPCTSTR pStr;

cl s= Session -> Getd ass(nyobj);
if (isAny)
m d=Sessi on- > Get Met hodl D(cl s, "uf_any_ byval ue",
PBRT_FUNCTI ON, " AAAAA");
el se
m d=Sessi on- > Get Met hodl D(cl s, "uf_string_byval ue",
PBRT_FUNCTI ON, "SSSSS");
Session-> |nitCalllnfo(cls, md, ci);

Ci-> pArgs -> GetAt(0) -> SetPBString(s_|ow);
Ci-> pArgs -> GetAt(1l) -> SetPBString(s_md);
Cci-> pArgs -> GetAt(2) -> SetPBString(s_high);
pStr = Session -> GetString(s_null);

if (pStr '=0)

{
if (strcmp(pStr, "null") == 0)
Ci-> pArgs -> GetAt(3) -> Set ToNull ();
el se
Ci-> pArgs -> GetAt(3) -> SetPBString(s_null);
}

Sessi on -> | nvokeQhj ect Function(myobj, md, ci);

ret_val = Session -> NewString("");

Session -> SetPBString(ret_val, Session->GetString
(ci->returnVal ue->Get String()));

Session -> FreeCal |l Info(ci);

delete ci;

return ret_val;

Usage

A deep copy is performed. The existing value is destroyed first, and then the contents of the
src argument are copied into a new value.

See also
NewsString

7.6.116 SetTime

Description

Resets the value of the specified pbtime object.
Syntax

SetTinme (pbtine time, pbint hour, pbint minute, pbdouble second)

Table 7.105:
Argument Description

time The pbtime object to be reset

PowerBuilder Native Interface Programmers Guide and
Reference Page 169



PBNI Interfaces, Structures, and Methods Appeon PowerBuilder® 2019 R2

Argument Description

hour An hour in therange 0 to 23

minute A minute in the range 0 to 59

second A second in the range 0 to 59.999999
Return value

PBX_RESULT. PBX_OK for successor PBX_E_INVALID_ARGUMENT if the new time
isinvalid.
Examples

This code puts a new time with the value 01:01:01 into the time_val property of the
pArguments array if the value in the PBCalllnfo structure is null. Otherwise it setstime _val
to the time in the PBCallInfo structure:

if (ci->pArgs->GetAt(i)->IsNull())
{
pArguments[i].time_val = Session-> NewTi me();
Sessi on- >Set Ti me( pArgunments[i].time_val, 1, 1, 1);
/1 Time: 01:01:01

}

el se

{
pArguments[i].tinme_val =
Cci-> pArgs-> GetAt(i)-> GetTinme();
}
Usage
If the parameters are invalid, thetimeis reset to 0:0:0.0.
See also

NewTime

SplitTime

7.6.117 SetValue

Description

Sets the value of one IPB_Value object to the value of another IPB_Value object.
Syntax

Set Val ue( | PB_Val ue* dest, |PB_Val ue* src)

Table 7.106:

Argument Description

dest The value to be replaced
src The value to which dest is to be changed

Return value

None.
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Examples

These statements set the return value in the PBCalllnfo structure ci to the value
IPBVaue ret, then release the IBPValue ret structure:

Session -> SetVal ue(ci -> returnVal ue, |PBValue_ret);
Sessi on -> Rel easeVal ue(| PBVal ue_ret);

Usage

Unlike the IPB_V alue Set<type> methods, the SetV alue method does not verify that the
datatype of the replacement value matches the datatype of the original value. The original
valueisfreed and anew value is cloned from the src value. Use this method if you want to
swap two different IPB_Value objects that have different types.

See also

AcquireValue
ReleaseVaue

7.6.118 SplitDate

Description

Splits the specified pbdate object into ayear, month, and day.
Syntax

SplitDate (pbdate date, pbint *year, pbint *month, pbint *day)

Table 7.107:
date The pbdate object to be split
year A year in the range 1000 to 3000
month A monthintherange 1to 12
day A day intherange 1to 31
Return value
PBX_RESULT. PBX_OK for success.
Examples

This statement splits the date in the first value in the PBCallInfo structure:

Session -> SplitDate(ci-> pArgs -> GetAt(0) ->
GetDate(), &y, &m &dd);

See also
NewDate
SetDate, SplitDateTime

7.6.119 SplitDateTime

Description
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Splits the specified pbdatetime object into a year, month, day, hour, minute, and second.
Syntax

Spl it Dat eTi me(pbdateti me dt, pbint *year, pbint *nonth, pbint *day, pbint *hour,
pbi nt *mi nute, pbdoubl e *second)

Table 7.108:

dt The pbdatetime object to be split
year A year in the range 1000 to 3000
month A month intherange 1to 12
day A day intherange 1to 31

hour An hour in therange 0 to 23
minute A minute in the range 0 to 59
second A second in the range 0 to 59.999999
Return value

PBX_RESULT. PBX_OK for success.

Seealso

NewDateTime

SetDateTime

SplitDate

SplitTime

7.6.120 SplitTime
Description
Splits the specified time object into an hour, minute, and second.

Syntax

SplitTi me(pbtinme tine, pbint *hour, pbint *m nute, pbdoubl e *second)

Table 7.109:

time The pbtime object to be split

hour An hour in therange 0 to 23

minute A minute in the range 0 to 59

second A second in the range 0 to 59.999999
Return value

PBX RESULT. PBX OK for success.
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Examples

These statements split atime into hours, minutes, and seconds, and then use the resulting
values to set the value of a new time object:

Sessi on->Spl it Ti me(ci.returnVal ue->Get Ti me(), &hh,
&mm  &ss);

ret_val = Session-> NewTi me();

Session-> SetTime(ret_val, hh, nm ss);

See also

NewTime

SetTime

7.6.121 ThrowException
Description

Throws a PowerBuilder exception or inherited exception, and replaces the existing exception
if thereisone.

Syntax

Thr owExcepti on (pbobject ex)

Table 7.110:
Argument Description

ex The exception to be thrown. The exception
must first be created with NewObject.

Return value
None.
Examples

This code creates a new exception object in the class user_exception_pspp, invokes its
SetM essage function, and throws the exception:

pbcl ass cls;

pbnet hodl D mi d;

pbobj ect ex;

pbgroup group;

PBCal | | nfo* ci = new PBCal | | nfo;

/1 Throw exception
group = session-> Fi ndG oup("user_exception_pspp",
pbgr oup_user obj ect) ;
if (group==NULL)
return;
cl s = session->Fi ndd ass(group, "user_exception_pspp");
if (group==NULL)
return;
ex = session -> NewCbject(cls);
m d = session-> Get Met hodl D(cl s,
"set message", PBRT_FUNCTION, "QS");
session-> |nitCalllnfo(cls,md,ci);
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ci -> pArgs[0]. Set PBString(session, "Test exception");

session -> | nvokeObj ect Function(ex, m d, ci);
session -> ThrowExcepti on(ex);
if (! ThrowToPB)
session -> C earException();
session -> FreeCallInfo(ci);
delete ci;
return;

See also
ClearException

GetException
HasExceptionThrown

7.6.122 TriggerEvent
Description

Triggers a PowerBuilder event.
Syntax

Tri gger Event (pbobj ect obj, pbmethodl D nid, PBCalllnfo *ci)

Table7.111:
obj The pbaobject containing the method
mid The pbMethodI D returned by GetMethodI D
Ci A pointer to a preallocated PBCalllnfo
structure
Return value

PBXRESULT. Returns PBX_OK for success, or one of the following for failure:
PBX_E INVALID_ARGUMENT
PBX_E INVOKE_METHOD_INACCESSABLE
PBX_E_INVOKE_WRONG_NUM_ARGS
PBX_E_INVOKE_REFARG_ERROR
PBX_E_INVOKE_METHOD AMBIGUOUS
PBX_E_INVOKE_FAILURE
Examples
This code triggers the clicked event on a DataWindow object:
cls = session->Cet d ass(dwobj);
nid = session->Get Met hodl D

(cls, "clicked", PBRT_EVENT, "LII|LCdwobject.");

session->InitCallInfo(cls, md, ci);
sessi on->Tri gger Event (dwobj, nmid, ci);
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See also
GetClass
GetM ethodI D

7.6.123 UpdateField

Description

Refreshes a visual property of a PowerBuilder object.
Syntax

Updat eFi el d( pbobj ect obj, pbfieldl D fid)

Table7.112;
obj The pbobject whose user interface property
needs to be changed
fid Thefield ID of the object
Return value

PBXRESULT. Returns success or failure.
Examples
This function changes the title of a Datawindow control:

void Cal |l Back::f_newtitle(lPB_Sessi on* session, pbstring str_val, pbobject dwobj)

{

pbcl ass cl s;
pbfieldl D fid;
cl s=sessi on- >Get C ass(dwobj ) ;
fid=session->GetFieldl D(cls, "title");
i f (fid==kUndefi nedFi el dl D)
return;
session -> SetPBStringFi el d(dwobj, fid,str_val);
sessi on -> Updat eFi el d(dwobj , fid);
return ;

}
Usage

When you change any visual property of a PowerBuilder object by calling Set<type>field
functions, the property is changed but the property is not refreshed in the graphical user
interface. UpdateField refreshes the visual properties of PowerBuilder objects. Y ou must call
this function explicitly when changing any visual property with the Set<type>field functions.

See also
Set<type>Field

7.7 IPB_Value interface

Description
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The IPB_Arguments and IPB_Value interfaces pass val ues between the PowerBuilder VM
and PowerBuilder extension modules. Through the IPB_Value interface, you can access
information about each variable, including its type, null flag, access privileges, array or
simple type, and reference type.

Methods

Table 7.113: IPB_Value methods

Method Description

Get<type> Set of datatype-specific methods that return a
pointer to the datain IPB_Value

GetClass Returns the class handle of a PowerBuilder
object

GetType Returns the datatype of a single dataitem or
array

ISArray Returnstrueif the IPB_Vaue instance
contains an array, otherwise returns false

|sByRef Returnstrueif the IPB_Vaueinstanceis
passed by reference

IsEnum Returnstrueif the IPB_Value instance
contains a null value, otherwise returns false

I sObject Returnstrueif the IPB_Vaue instance
contains an object or object array, otherwise
returns false

SetToNull Used to set the data contained in the
IPB_Valueinstance to null so that data can
be reset

Set<type> Set of datatype-specific methods that set the

value of the IPB_Value instance

7.7.1 Get<type>

Description

A set of datatype-specific methods that return a pointer to the datain IPB_Value.
Syntax

GetArray ()
Get Bl ob( )
Get Bool ()
GetByte ()
Get Char ()
GetDate ()
Get Dat eTi me( )
Get Deci mal ()
Get Doubl e ()
Getlnt ()

Get Long( )

Get LongLong( )
Get Obj ect ()
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Get Real ()
GetString ()
Get Ti ne( )
GetUint( )
GetU ong ( )

Return value

A predefined PBNI datatype that corresponds to the PowerBuilder datatype in the method
name.

Examples

This statement gets the date in the first value in the PBCalllnfo structure and splitsit into
year, month, and day:

Session -> SplitDate(ci-> pArgs -> GetAt(0) ->
Get Date(), &y, &m &dd) ;

Usage

If IPB_Vaue containsanull value, or if you are trying to get a specific datatype from an
IPB_Vaueinstance of another datatype, the data retrieved is undetermined. If the datatype

is string, blob, decimal, time, date, datetime, array, or object, the return value points to the
same address pointed to by IPB_Value. Asaresult, changing either the variable that holds the
return value or the value of the IPB_Value instance affects the other.

See also
Set<type>

7.7.2 GetClass

Description

Returns the class handle of a PowerBuilder object.
Syntax

Getd ass( )

Return value

pbclass or null on error.

Examples

pbclass clz = ci-> pArgs-> GetAt(i)-> Getd ass();
See also

Get<type>

GetType

Set<type>

7.7.3 GetType
Description
Returns the datatype of a single dataitem or array.
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Syntax

Cet Type()

Return value

pbuint

Examples

ArgsType = ci->pArgs->Cet At (i)->Cet Type();

switch (ArgsType)
{

case pbval ue_int:

if (ci->pArgs->CGetAt(i)->IsNull())
pArgunents[i].int_val =1;

el se

pArgunments[i].int_val =

Ci - >pArgs->Cet At (i )->Getlnt();

br eak;

Usage

If the IPB_Value instance contains an object or structure, GetType returns the class ID of the
data. Otherwise, it returns a simple datatype defined in the list of pbvalue_type enumerated

types.
See also

Get<type>
GetClass

Set<type>

7.7.4 IsArray

Description

Returnstrueif the IPB_Value instance contains an array; otherwise, returns false.
Syntax

IsArray( )

Return value

pbboolean

Examples

This example tests whether an IPB_Value instance is an array before obtaining the array:
i f(ci->pArgs->Get At (i)->lsArray())

pArguments[i].array_val =

ci - >pAr gs- >Get At (i )->Get Array() ;

cont i nue;

}
See also

|SByRef
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IsEnum

| sObject

7.7.5 IsByRef
Description

Returnstrueif the IPB_Value instance contains a by reference argument; otherwise it returns
false.

Syntax

| sByRef ()
Return value
pbboolean
Examples

This example shows how you would use IsByRef to test whether an argument is obtained by
reference:

i f(ci->pArgs->Get At (i)->lsByRef())

See also

|SArray
|SEnum

| sObject

7.7.6 ISEnum
Description

Returns trueif the IPB_Value instance contains an enumerated value; otherwise it returns
false.

Syntax

| sEnun( )

Return value
pbboolean

See also
GetEnumltemName
GetEnumltemValue

7.7.7 IsNull
Description

Returnstrueif the IPB_Value instance contains a null value; otherwise, it returns false.

Syntax
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IsNul | ()
Return value
pbboolean

Examples

This exampl e tests whether an IPB_Value instance contains a null value before attempting to

obtain its value:

i f(ci->pArgs->CGetAt(i)->IsCbject())
{

if (ci->pArgs->GetAt(i)->IsNull())
pArgunent s[i].obj val =0;

el se

pArgunents[i].obj val =

Ci - >pAr gs- >Cet At (i )->Cet bj ect () ;
conti nue;

}

See also

| sObject
SetToNull

7.7.8 IsObject

Description

Returnstrueif the IPB_Value instance contains an object or object array; otherwise it returns

fase.

Syntax

| sObj ect ()
Return value
pbboolean

Examples

This exampl e tests whether an IPB_Value instance contains an object before attempting to

obtain the object:
if( ci->pArgs->CGetAt(i)->IsCbject())

{

if (ci->pArgs->GetAt(i)->IsNull())
pArgunments[i].obj val = O;

el se

pArgunments[i].obj val =

Ci - >pAr gs->Cet At (i) ->Cet Cbj ect();
conti nue;

}

See also
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ISEnum

7.7.9 Set<type>

Description

Set of datatype-specific methods that set the value of the IPB_Value instance.
Syntax

SetArray ( pbarray array )

Set Bl ob( pbbl ob bl ob )

Set Bool ( pbbool ean bool ean )

Set Byte ( pbbyte byte )

Set Char ( pbchar char)

Set Date ( pbdate date )

Set Dat eTi ne( pbdateti me datetine)
Set Deci mal ( pbdeci mal dec)

Set Doubl e ( pbdoubl e doubl e)
Setlnt ( pbint int)

Set Long( pbl ong | ong )

Set LongLong( pbl ongl ong | ongl ong )
Set Obj ect ( pbobj ect object)

Set PBString ( pbstring string)
Set Real ( pbreal real )

Set String ( LPCTSTR string)
SetTime( pbtine time )

Set Ui nt ( pbui nt uint)

Set U ong ( pbul ong ul ong )

Return value
PBXRESULT.
Examples

This example uses the IPB_Value SetPBString method to set valuesin PBCallInfo. It also
uses the IPB_Session SetString method to set the ret_val string to the return value in the
PBCallInfo structure:

pbcl ass cls;

pbnet hodl D mi d;

PBCal | I nfo* ci = new PBCal | | nfo;
pbstring ret_val;

LPCTSTR pStr;

cl s= Session -> Getd ass(myobj);

if (isAny)

m d=Sessi on- > Get Met hodl D(cl s, "uf_any_byval ue",
PBRT_FUNCTI ON, " AAAAA");

el se

m d=Sessi on-> Get Met hodl D(cl s, "uf_string_byval ue",
PBRT_FUNCTI ON, " SSSSS");

Session-> |nitCalllnfo(cls, md, ci);

/1 Call |PB_Value SetPBString nethod
Ci-> pArgs -> CGetAt(0) -> SetPBString(s_|ow;
Ci-> pArgs -> GetAt(1l) -> SetPBString(s_md);
ci-> pArgs -> GetAt(2) -> SetPBString(s_high);
pStr = Session -> GetString(s_null);
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if (pStr !'= 0)

{

if (strcmp(pStr, "null") == 0)

Ci-> pArgs -> GetAt(3) -> SetToNull ();

el se

Ci-> pArgs -> CGetAt(3) -> SetPBString(s_null);
}

Sessi on -> | nvokeQhj ect Function(myobj, md, ci);
ret_val = Session -> NewString("");

/1 Call |PB_Session SetString nethod

Session -> SetString(ret_val, Session->GetString
(ci->returnVal ue->CGet String()));

Session -> FreeCal |l Info(ci);

delete ci;

return ret_val;

Usage

These methods automatically set the value of IPB_Va ue to not null and return an

error if the datatype to be set does not match the existing datatype. The error codeis
PBX_E MISMATCHED_DATA_TYPE. If the value is aread-only argument, it returns
the error PBX_E_READONLY _ARGS. If the datatype is string or blob, a deep copy is
performed. The existing value is destroyed first, and then the contents of the argument are
copied into anew value.

See also
Get<type>

7.7.10 SetToNull

Description

Sets the data contained in the IPB_Value instance to null so the data can be reset.
Syntax

Set ToNul | ()

Return value

PBXRESULT. If the value is aread-only argument, the error PBX_E_READONLY_ARGS
is returned.

Examples
This example shows the use of SetToNull when anull blob value is returned:

case pbval ue_bl ob:
pSt r =(LPCTSTR) Sessi on- > Get Bl ob(ret Val . bl ob_val ) ;

if (strncnp(pStr, "null", 4)==0 )
ci ->returnVal ue- >Set ToNul | () ;
el se
ci ->returnVal ue- >Set Bl ob(ret Val . bl ob_val ) ;
br eak;
See also
IsEnum
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7.8 IPB_VM interface
Description

The IPB_VM interface |loads PowerBuilder applications in third-party applications and
interoperates with the PowerBuilder virtual machine (PBVM).

Methods

IPB_VM has two methods:
CreateSession
RunApplication

7.8.1 CreateSession

Description

Creates an |PB_Session object that can be used to call PowerBuilder functions.
Syntax

Cr eat eSessi on( LPCTSTR appl i cati onNane, LPCTSTR* |ibraryList, pbuint nuniibs,
| PB_Sessi on** sessi on)

Table 7.114:
Argument Description
applicationName The name of the current application object in
lowercase
libraryList Thelibrary list of the PowerBuilder
application that contains the objects and
functionsto be called
numLibs The number of librariesin the library list
session A pointer to IPB_Session*, which will return
the current IPB_Session pointer after the call
Return value
PBXRESULT. PBX_OK for success.
Examples

This example creates an |PB_Session with the simple library list mydemo.pbil:

| PB_Sessi on* sessi on;
I PB_VMF vm = NULL;
fstream out ;
ifstreamin;
PBXRESULT ret;

HI NSTANCE hi nst =LoadLi brary(" pbvml90.dl1");
if ( hinst== NULL) return O;

out << "Loaded Power Buil der VM successful |l y!"<<endl ;

P_PB Get VM getvm = (P_PB_Get VM CGet ProcAddr ess
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(hinst, "PB_GetVM');
if (getvm == NULL) return O;

getvm( &vm ;
if (vm== NULL) return O;

static const char *liblist[] =

{

deno. pbl "
i ¢

ret= vm >Cr eat eSessi on("nydenmp", liblist, 1, &session);
if (ret !'= PBX_CK)
{

out << "Create session failed." << endl;
return O;

}

out << "Create session succeeded!" <<endl;

See also
RunApplication

7.8.2 RunApplication
Description

Runs the specified application.
Syntax

RunAppl i cati on( LPCTSTR appl i cati onName, LPCTSTR* |i braryList, pbuint nuniibs,
LPCSTR commandLi ne, | PB_Sessi on** sessi on)

Table7.115:
applicationName The name of the application object to be run,
in lowercase
libraryList Thelibrary list of the application
numLibs The number of librariesin the library list
commandLine Parameters to be passed to the application
object
session A pointer to IPB_Session*, which will return
the current IPB_Session pointer after the call
Return value
PBXRESULT. PBX_OK for success.
Examples

This code fragment |oads the PowerBuilder VM and runs an application called runapp that
uses one library, runapp.pbd. It passes in acommand line with two arguments:

LRESULT CALLBACK WhdProc( HWAD hWhd, Ul NT nessage, WPARAM wPar am LPARAM | Par am

{
LPCTSTR szHello = "Hello worl d";

PowerBuilder Native Interface Programmers Guide and
Reference Page 184



PBNI Interfaces, Structures, and Methods

Appeon PowerBuilder® 2019 R2

/1 Provide command |ine paraneters (enployee ids)
/1 to be passed to the PowerBuil der application

LPCTSTR szcommandl i ne = "102 110";

int widd, wnEvent,
PAI NTSTRUCT ps;
HDC hdc;

ret;

switch (nessage)
{

case WM CREATE:
{

hPBVM nst = ::LoadLi brary("pbvnil90.dlI[");

P_PB_Get VM getvm = (P_PB_Get VM
Get Pr ocAddr ess(hPBVM nst, "PB_Get VM') ;

I PB_VM vm = NULL;
getvm( &vm ;

static const char *liblist [] =
{"runapp. pbd"};

vm >RunAppl i cation("runapp", liblist, 1,
szcomandl i ne, &sessi on);

br eak;

}

See also

CreateSession

7.9 IPBX_Marshaler interface

Description

The IPBX_Marshaler interface is used to invoke remote methods and convert PowerBuilder

data formats to the user's communication protocol. A marshaler extension is a PowerBuilder
extension that acts as the bridge between PowerBuilder and other components, such as EJBs,
Java classes, CORBA objects, Web services, and so on.

M ethods

Table7.116: IPBX_Marshaler methods

Method Description

Destroy

Destroys an instance of an object inherited
from the IPBX_Marshaler structure

GetM oduleHandle

Returns the handl e of the PBX that contains
the native class

I nvokeRemoteM ethod

Used in PowerBuilder marshaler native
classes to call remote methods

7.9.1 Destroy

Description
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Use the Destroy method to destroy instances of objects inherited from the IPBX_Marshaler
structure.

Syntax
Destroy( )

Return value

None.

Examples

This code destroys the current instance of the SampleMarshaler structure:
voi d Sanpl eMar shal er: : Destroy()

Eiel ete this;

}

Usage

Y ou must implement this method in the marshaler native class after creating an instance of a
marshaler structure and invoking remote methods.

See also
GetM oduleHandle
I nvokeRemoteM ethod

7.9.2 GetModuleHandle
Description

Returns the handle of the PBX that contains the native class. This method is required to allow
the PowerBuilder VM to determine which PBXs can be unloaded.

Syntax
Get Modul eHandl e( )

Return value

pbulong

Examples

This code in the implementation of a marshaler class returns the handle of the PBX:

extern pbul ong thi sModul eHandl e;
pbul ong Sanpl eMar shal er: : Get Modul eHandl e()

{
return thi sMbdul eHandl e;

}

The handleis set in the main module:

pbul ong t hi sMbdul eHandl e = 0;

BOOL API ENTRY DI | Mai n( HANDLE hhbdul e,

DWORD ul _reason_for_call,
LPVO D | pReserved
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)

{

t hi sMbdul eHandl e = ( pbul ong) hivbdul e;
switch (ul _reason_for_call)

{

case DLL_PROCESS_ATTACH:

case DLL_THREAD ATTACH:

case DLL_THREAD_DETACH:

case DLL_PROCESS_DETACH:
br eak;

}
return TRUE;
}

Usage
Y ou must implement this method in the marshaler native class.
See also

Destroy
| nvokeRemoteM ethod

7.9.3 InvokeRemoteMethod

Description

Used in PowerBuilder marshaler native classesto call remote methods.
Syntax

I nvokeRenot eMet hod( | PB_Sessi on *sessi on, pbproxyobject obj, LPCTSTR nethodDesc,
PBCal | Info *ci)

Table7.117:
Argument Description
session This|PB session
obj The proxy object for the remote object
methodDesc An arbitrary string stored as an alias name for
the remote method in the proxy, for example:
function int foo(int a) alias "Thisis a method
in remote BizTak"
Ci The parameters and return value setting for
the call
Return value
PBXRESULT.PBX_OK if the call succeeded.
Examples

This example shows a header file for a sample marshaler class:

#i ncl ude "sanpl ei ncl ude. h"
#i ncl ude <pbext. h>
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cl ass Sanpl eMarshal er : public | PBX Marshal er
{

private:
string d_nystring;
I ong d_nyl ong;

private:
voi d nmyMet hod(string argl);

public:

Sanpl eMar shal er (
string nyString,
I ong nyl ong

~Sanpl eMar shal er () ;

virtual PBXRESULT | nvokeRenot eMet hod
(

| PB_Sessi on* sessi on,
pbpr oxyQbj ect obj,
LPCTSTR nmet hodDesc,
PBCal I I nfo* ci

)

vi rtual pbul ong
Get Modul eHandl e() ;
virtual void Destroy();

-
The associated C++ implementation file contains code like this:

PBXRESULT Sanpl eMar shal er: : | nvokeRenot eMet hod
(

| PB_Sessi on* session,
pbpr oxyQhj ect obj,
LPCTSTR met hodDesc,
PBCal I I nfo* ci

)
{

;/ nmet hod i nvocati on

Usage

Y ou must implement this method in the marshaler native class.
See also

Destroy

GetM oduleHandle

7.10 IPBX_NonVisualObject interface
Description

The IPBX_NonVisual Object interface inherits from IPBX_UserObject and is the direct
ancestor class of nonvisual PowerBuilder native classes.

Methods

IPBX_NonVisual Object inherits two methods from the IPBX_UserObject interface: Destroy
and Invoke.
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7.11 IPBX_UserObject interface

Description

The IPBX_UserObject interface is the ancestor class of the PowerBuilder native classes.
M ethods

IPBX_UserObject has two methods: Destroy and Invoke

7.11.1 Destroy
Description

Destroys the current instance of a PowerBuilder native class that inherits from
IPBX_UserObject.

Syntax
Destroy( )

Return value

None.

Examples

This example shows how you would call Destroy for the class MyPBNIClass:
voi d MyPBNI Cl ass: : Destroy()

fjel ete this;

}

Usage

Y ou must implement this method in the native class after creating an instance of the class and
invoking remote methods.

See also

Invoke

7.11.2 Invoke
Description
Calls methods in PowerBuilder native classes.

Syntax

I nvoke( | PB_Sessi on * sessi on, pbobject obj, pbnmethodl D mid, PBCalllnfo *ci)

Table7.118:
session This|PB session
obj The PowerBuilder extension object to be
invoked
mid The pbMethodI D returned by GetMethodI D
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Argument Description

Ci The parameters and return val ue setting for
the call

Return value

PBXRESULT.PBX_OK for success.

Examples

In this example, the method invoked depends on the value (0, 1, or 2) of the method ID
returned from the GetM ethodI D method:

PBXRESULT PBNI Ext: : | nvoke
(
| PB_Sessi on* sessi on,
pbobj ect obj ,
pbnethodl D mid,
PBCal | I nf o* ci
)

{
PBXRESULT result = PBX OK;

switch (md)
{

case nmFuncA:

result = FuncA(session, obj, ci);
br eak;

case nfFuncB:

result = FuncB(session, obj, ci);
br eak;

case nfFuncC:

result = FuncC(session, obj, ci);
br eak;

defaul t:

result = PBX_E_| NVOKE_FAI LURE;

br eak;

}

return PBX OK;
}

See also
GetM ethodI D

7.12 IPBX VisualObject interface
Description

The IPBX_VisualObject interface inherits from IPBX_UserObject and is the direct ancestor
class of visual PowerBuilder native classes.

M ethods

IPBX_Visua Object has three direct methods:
CreateControl

GetEventI D

GetWindowClassName
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IPBX_NonVisual Object inherits two methods from the IPBX_UserObject interface:

Destroy
Invoke

7.12.1 CreateControl

Description

Creates awindow control and returns its handle to the PowerBuilder VM.
Syntax

Cr eat eControl (DWORD dwexStyl e, LPCTSTR | pW ndowNane, DWORD dwStyle, int x, int vy,
int nWdth, int nHeight, HAMD hWhdParent, H NSTANCE hl nst ance)

Table7.119:
dwExStyle The extended window style
IpWindowName The window name
dwStyle The window style
X The horizontal position of the window
y The vertical position of the window
nWidth The window's width
nHeight The window's height
hwndParent The handle of the parent or owner window
hlnstance The handle of the application instance
Return value
HWND.
Examples

Thisispart of avisual extension example available on the Appeon Web site:

LPCTSTR CVi sual Ext : : Get W ndowCl assName()
{

return s_cl assNaneg;

}

HWD CVi sual Ext : : Creat eContr ol

(

DWORD dwExStyl e, // extended wi ndow styl e

LPCTSTR | pW ndowNane, // w ndow nane

DWORD dwStyl e, // w ndow style

int x, // horizontal position of w ndow

int y, // vertical position of w ndow

int nWdth, // w ndow wi dth

int nHeight, // w ndow hei ght

HWAD hwWhdParent, // handle to parent or owner w ndow
HI NSTANCE hl nstance // handle to application instance
)

{
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d_hwnd = Creat eW ndowEx(dwExStyl e, s_cl assNane,

| pW ndowNane, dwsStyle, x, y, nWdth, nHeight,
hwidPar ent, NULL, hlnstance, NULL);

:: Set W ndowiLong(d_hwnd, GAL_USERDATA, (LONGthis);

return d_hwnd;

}

Usage

The window must be registered before you call CreateControl.
See also

GetEventl D

GetWindowClassName

7.12.2 GetEventID
Description

Returns the identifier of an event when the window's parent is notified that the event
occurred.

Syntax

Get Event | D HWND hWhd, uint i Msg, WPARAM wPar am LPARAM | Par am

Table 7.120:

Argument Description

hwnd The handle of the parent window.

IMsg The message sent to the parent.

wParam The word parameter of the message.

For WM_COMMAND, the high-order word
specifies:

» The notification code if the messageis
from a control

» 1if the message isfrom an accelerator
» 0if the message is from a menu.

The low-order word specifies the identifier of
the control, accelerator, or menu.

For WM_NOTIFY, this parameter contains
the identifier of the control sending the
message.

|Param The long parameter of the message.

For WM_COMMAND, this parameter
contains the handle of the control sending
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Argument Description

the message if the message is from a control.
Otherwise, this parameter is null.

For WM_NOTIFY, this parameter contains a
pointer to a structure.

Return value
Integer.
Examples

In this example, the GetEventI D function returns the identifier PB_BNCLICKED if a
WM_COMMAND message with the notification code BN_CLICKED was sent. It returns
the identifier PB_ENCHANGE if aWM_NOTIFY message was sent; otherwise it returns
PB_NULL.

TCHAR CVi sual Ext::s_classNane[] = "PBVisual Ext";

LPCTSTR CVi sual Ext :: Get W ndowCl assName()
{

return s_cl assNaneg;

}

HWD CVi sual Ext : : Creat eCont r ol

(

DWORD dwExStyl e, // extended wi ndow styl e

LPCTSTR | pW ndowNane, // w ndow name

DWORD dwsStyl e, // wi ndow style

int x,// horizontal position of w ndow

int y, // vertical position of w ndow

int nWdth, // w ndow wi dth

int nHeight, // w ndow hei ght

HWAD hwWhdParent, // handl e of parent or owner w ndow
HI NSTANCE hl nst ance// handl e of application instance
)

{
d_hwnd = Creat eW ndowEx(dwExStyl e, s_cl assNane,

| pW ndowNane, dwsStyle, x, y, nWdth, nHeight,
hwidPar ent, NULL, hl nstance, NULL);

1 Set W ndowiLong(d_hwnd, GAL_USERDATA, (LONGthis);

return d_hwnd;

}

int CVisual Ext:: Get Event | D

HWD hwWhd, /* Handl e of parent w ndow */

U NT i Msg, /* Message sent to parent w ndowt/
WPARAM wParam /* Word paraneter of nessage*/
LPARAM | Param /* Long paraneter of nessage*/
)

{
if (iMsg == W COMVAND)

{
if ((HWND) I Param == d_hwnd)

{

swi t ch( HI WORD( wPar an) )
{

case BN _CLI CKED:
return PB_BNCLI CKED;
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br eak;
}
}
}

if (iMsg == WM _NOTI FY)
{
return PB_ENCHANGE;

}
return PB_NULL;

}

Usage

Thisfunction is used to process Windows messages, such asWM_COMMAND and
WM _NOTIFY, that are sent to the parent of an object and not to the object itself. Such
messages cannot be caught in the visual extension's window procedure. The PBVM calls

GetEvent! D to process these messages.

If the message is mapped to a PowerBuilder event, GetEventl D returns the event'sidentifier,
for example PB_BNCLICKED, and the event is fired automatically. PowerBuilder event
token identifiers are mapped to unsigned integer valuesin the pbevtid.h header file. The
identifiersin pbevtid.h are associated with PowerBuilder event token names. For example,
the identifier PB_ BNCLICKED is associated with the token name pbm_bnclicked.

If the message is not mapped to an event, GetEventID returns the value PB_NULL and the

message is discarded.
See also

CreateControl
GetWindowClassName

7.12.3 GetWindowClassName
Description

Returns the name of the window.
Syntax

Get W ndowCl assName()

Return value

LPCTSTR.

Examples

The string returned by GetWindowClassName is passed as an argument to the CreateControl

method:

LPCTSTR CVi sual Ext : : Get W ndowCl assNane()

{

return s_cl assNaneg;

}

Usage

The window must be registered before you call GetWindowClassName.
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See also
CreateControl
GetEventlD

7.13 PBArraylInfo structure

Description

PBArrayInfo is a C++ structure used to hold information about arrays.
Properties

Table7.121: PBArraylnfo members
Member Type Description

ArrayBound Local struct declaration Structure of type pblong
containing the boundaries
(upperBound, lowerBound)
of adimension.

BoundedArray Enum data Used in array Type to identify
that the array is a bounded
array.

UnboundedArray Enum data Used in array Typeto
identify that the array isan
unbounded array.

arrayType Enum type Usedin
IPB_Session::GetArraylnfo
to identify the datatype of the
array. Do not set this variable
manually.

valueType pbuint The datatype of array items.
Set it to pbvalue typeifitisa
simpletype, or pbobject if the
itemisaclass or structure.

numDimensions pbuint Number of dimensions of the
array. An unbounded array
can have only one dimension.
The lower bound is one.

bounds ArrayBound[] Array bounds declaration
array, used in a bounded

array.

7.14 PBCallinfo structure
Description

PBCallInfo isa C++ structure used to hold arguments and return type information in function
calls between PBNI and PowerBuilder.
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Table 7.122: PBCalllnfo members

Member Type Description

PArgs |PB_Arguments* Interface used to access
arguments

returnValue IPB_Vaue Holds return data after the
call

returnClass pbclass Holds return class after the
cal

7.15 PB_DateData structure
Description

The PB_DateData structure is used to pass data of type Date in the SetData function in the
IPB_RSItemData interface.

Table 7.123: PB_DateData members

year A short identifying the year

month A short identifying the month

day A short identifying the day

filler A short used for structure alignment only
See also

SetData

7.16 PB_DateTimeData structure
Description

The PB_DateTimeData structure is used to pass data of type DateTime in the SetData
function in the IPB_RSItemData interface.

Table 7.124: PB_DateTimeData members

date A PB_DateData structure identifying the date

time A PB_TimeData structure identifying the
time

Seealso

SetData

7.17 PB_TimeData structure
Description

The PB_TimeData structure is used to pass data of type Time in the SetData function in the
IPB_RSltemData interface.
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Table 7.125: PB_DateData members

hour A short identifying the hour

minute A short identifying the minute

second A short identifying the second

filler A short used for structure alignment only
See also

SetData

7.18 PBX_DrawltemStruct structure
Description

The PBX_DrawltemStruct structure contains the properties of an external visual control that
you want to draw using the PBX_DrawVisua Object function.

Table 7.126: PBX_DrawltemStruct members

Field Description

X X coordinate of the visual control relative to
its parent control (for example, the window
that containsit).

y Y coordinate of the visual control relative to
its parent control.

width Width of the visual control.

height Height of the visual control.

objectName The name of the visual object, for example:
uo_1.

tag Field to be used to pass any value at the
user's discretion.

enabled Whether the visual control is enabled.
Possible values are true and false.

visible Whether the visual control isvisible. Possible

values are true and false. In the development
environment, PowerBuilder does not call

the PBX_DrawVisua Object function if this
field is set to false and the Design>Show
Invisibles menu item is not selected.

borderstyle Border style of the visual control. A value
of the pbborder_style enumerated variable.
Possible values are:

e 0--none

¢ 1 -- shadowbox
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e 2--box

e 5--lowered

e 6--raised

backColor Background color of the visual control. You
can obtain the RGB value of the background
color using the Windows API functions
GetRVaue, GetGValue, and GetBValue.

See also
PBX DrawVisualObject

7.19 PBArrayAccessor template class
Description

There are two versions of the PBArrayAccessor template class. Thefirst version is used to
access theitemsin an array of a standard type. The second version is used to accessitemsin a
string array. The standard types are defined as VaueTypes in pbtraits.h and are pbint, pbuint,
pbbyte, pblong, pblonglong, pbulong, pbboolean, pbreal, pbdouble, pbdec, pbdate, pbtime,
pbdatetime, pbchar, pbblob, and pbstring.

PBATrrayA ccessor has four methods:
GetAt

IsNull

SetAt

SetToNull

7.19.1 GetAt

Description

Obtains the array item at the specified dimension.
Syntax

Get At (pbl ong dinf])

Return value
ValueType (defined in pbtraits.h).

Table7.127:
Argument Description
dim The dimension of the array item to be
obtained
Examples
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See SetAt.
See also
SetAt

7.19.2 IsNull

Description

Returns true if the array item contains a null value, otherwise returns false.
Syntax

I'sNul | (pblong din{ 1)

Table 7.128:
Argument Description
dim The dimension of the array item to be tested

Return value
pbbool ean.
See also
GetAt

SetAt
SetToNull

7.19.3 SetAt

Description

Sets the array item at the specified dimension.
Syntax

For arrays of aspecified VaueType:

Set At (pbl ong dinf ], ValueType v)

For string arrays:

Set At (pblong dinf ], LPCTSTR string)
Set At (pbl ong dinf ], pbstring string)

Table 7.129:

dim The dimension of the array item to be set
% A ValueType defined in pbtraits.h

string A string of type pbstring or LPCTSTR
Return value
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None.

Examples

This example shows the use of GetAt and SetAt in arrays of atype specified by aVaueType:

tenplate < typenane T, pbval ue_type |I>

void ArrayCreator<T, |>::f_unbounded_sinple_array(
| PB_Sessi on* sessi on,

ifstreamin,

fstream out,

LPCSTR dat a_t ype)

{

pbarray out_array;

int i;

pblong din{4], itentountl, itentount?2;

T *iarg, oarg;

in >> itencount1;

iarg = new T[itentount1];

/'l Create unbounded integer array

{

PBUnboundedAr r ayCr eat or <I > ac(sessi on);
out _array = ac. GetArray();

PBArrayAccessor <l > aa(sessi on, out_array);
for(i=0; i<itentountl; i++)

in>>jarg[i];

for (i=0; i<itentountl; i++)

{

di n{ 0] =i +1;

aa. Set At (dim iarg[i]);
}

itencount2 = session->CGet ArrayltemCount (out _array);

out <<"The array itemcount is "<< itentount2 <<
endl ;
for (i=0; i<itentount2; i++)

{

di nf 0] =i +1;

oar g=aa. Get At (di nm);

if (oarg !'=iarg[i])

out << "*** ERROR'<< endl ;
el se

out << oarg << "

}

}

delete []iarg;
out << endl;
return;

}
See also
GetAt

7.19.4 SetToNull

Description

Sets the value of the specified array item to null.
Syntax

Set ToNul | (pblong dinf 1)
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Table 7.130:
Argument Description
dim The dimension of the array item to be set

Return value
None.
Seealso
GetAt

IsNull

SetAt

7.20 PBBoundedArrayCreator template class
Description

There are two versions of the PBBoundedArrayCreator template class. The first version
is used to create a bounded array of a standard type. The standard types are defined as
ValueTypesin pbtraits.h and are pbint, pbuint, pbbyte, pblong, pblonglong, pbulong,
pbboolean, pbreal, pbdouble, pbdec, pbdate, pbtime, pbdatetime, pbchar, pbblob, and
pbstring.The second version is used to create a bounded array of strings.

M ethods
PBBoundedArrayCreator has two methods:

GetArray
SetAt

7.20.1 GetArray

Description

Obtains an array that has been created.
Syntax

Get Array()

Return value

pbarray.

Examples

This example sets up an array, reads in values, and then obtains the values in the array:

LPCTSTR *ostr_a;

char **sp;

int i;

pbarray out_array;

arrayBounds* bounds;

pbui nt dim, din2, current_di m
pbl ong itenctountl, itencount?2;
PBXRESULT ret;

PBArrayl nf o* ai ;

pbstring *iarg, *oarg;
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typedef PBBoundedArrayCreat or <pbval ue_stri ng>
BoundedSt ri ngArrayCr eat or;

in > dim;

/1 allocate menory for pointer bounds

bounds = (arrayBounds*) nal | oc(di mL*si zeof

(PBArrayl nfo:: ArrayBound)) ;

bounds = new arrayBounds][ di nl] ;

/1 read in | owerbound and upperbound for each di nension
/1 and cal cul ate the array item count

itencountl = 1;

for (i=0;i<diml;i++)

in >>bounds[i] .| owerBound >> bounds[i]. upper Bound;
itemcount1l = itencount 1*

(bounds[i]. upperBound - bounds[i].| owerBound +1);
}

sp = new char*[itentount1];

ostr_a = new LPCTSTR[itentount1];

iarg = new pbstring[itentount1];

/!l Read in array itens

for (i=0; i<itentountl; i++)

{

spli] = new char[20];

in > sp[i];

iarg[i]= session->NewString(sp[i]);

}

/1 create bounded sinple array and set iarg[i] to it
{

BoundedSt ri ngArrayCreat or ac(session, diml, bounds);
current _dim= 1;

BoundedArrayl t enxpbstring, pbval ue_string,
BoundedStri ngArrayCreator>: :f_set_arrayitem
(session, ac, diml, bounds, iarg, current_din);
BoundedArrayl t enxpbstring, pbval ue_string,
BoundedStri ngArrayCreator>::array_itencount = O;

out _array = ac. GetArray();

}

See also
SetAt

7.20.2 SetAt

Description

Sets avalue or string to the array item at the specified dimension.
Syntax

For arrays of a specified ValueType:

Set At (pbl ong din{], Val ueType v)

For string arrays:

Set At (pbl ong dinf], LPCTSTR string)
Set At (pbl ong dini{], pbstring string)

Table7.131:
Argument Description

dim The dimension of the array item to be set
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Argument Description

v A ValueType defined in pbtraits.h
string A string of type pbstring or LPCTSTR
Return value

None.

Examples

This example shows the use of SetAt in arrays of atype specified by aVaueType:

/'l argunents:

/'l ac: class object of PBBoundedArrayCreator or

/1 PBBoundedObj ect ArrayCreator to set itenms into

/1 dimensions: array dimension, can be 1,2,3,...,n

/1 bounds: upper and | ower bound for each di nmension

[/l iarg: T type array to store the data val ue set

/[l into array creator ac

/1 current_dim remenber which dimension is | ooped into

tenplate < typenane T, pbvalue_ type I,class C
voi d BoundedArrayltenxT,|,C::f_set_arrayitem
(1 PB_Sessi on* session, C& ac, pblong di nensions,
arrayBounds* bounds, T* iarg, int current_dim
L

int i;

if (current_di m> di nensi ons)

return;

for(i= bounds[current_di m1].| ower Bound;

i <= bounds[current _di m1]. upperBound; i ++)

{

if (current_di m== di nensi ons)

{

dinmMcurrent_dim1l]=i;

ac. SetAt(dimiarg[array_itencount]);
array_itencount ++;

}

el se{

dinfcurrent _dim1l]=i;

BoundedArrayl tenxT, |, C: :f_set_arrayitem
(session, ac, dinensions, bounds, iarg,
current _di ml);

}

}

}

See also
GetArray

7.21 PBBoundedObjectArrayCreator class

Description

The PBBoundedObjectArrayCreator classis used to create an object array.
Methods

PBBoundedObjectArrayCreator has two methods:

GetArray
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SetAt

7.21.1 GetArray

Description

Obtains an array that has been created.

Syntax

Get Array()

Return value

pbarray.

Examples

This example sets the valuesin an array and then uses GetArray to obtain the array:
PBBoundedObj ect Ar r ayCr eat or <pbval ue_st ri ng>
ac(session);

for (i=0;i<itenctountl;i++)

{
ac. SetAt (i +1,iarg[i]);

}
out _array = ac. GetArray();

See also
SetAt

7.21.2 SetAt
Description

Setsthe array item at the specified dimension.

Syntax
For arrays of aspecified ValueType:

Set At (pbl ong dinf], Val ueType v)
For string arrays:

Set At (pbl ong dinf], LPCTSTR string)
Set At (pbl ong dinf], pbstring string)

Table 7.132:

dim The dimension of the array item to be set
% A VaueType defined in pbtraits.h

string A string of type pbstring or LPCTSTR
Return value

None.
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Examples
This method isincluded in the example for GetArray.
See also

GetArray

7.22 PBObjectArrayAccessor class

Description

The PBObjectArrayAccessor classis used to access the itemsin an object array.
M ethods

PBODbjectArrayAccessor has two methods:

GetAt

SetAt

7.22.1 GetAt

Description

Obtains the array item at the specified dimension.
Syntax

Get At (pbl ong din{])

Return value

pbobject.

Table7.133:
Argument Description
dim The dimension of the array item to be set

Examples
This example shows the use of GetAt in an object array:

PBObj ect ArrayAccessor aa(session, *array_val);
for (i=0;i<itentount?2;i++)

{

dinf0] = i+1;

oarg = aa. Get At (dim;

cls = session->Cet d ass(oarg);

if( cls == NULL )

return;

fid = session->GetFieldl D(cls, "text");

if ( fid == Oxffff)

return;

fid_pv = session->CetFi el dAddress(oarg, fid);
nmystr = fid_pv->GetString();

ostr_a[i] = session->GetString(nmystr);

}

See also
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SetAt

7.22.2 SetAt

Description

Sets the array item at the specified dimension.
Syntax

Set At (pbl ong dinf], pbobject obj)

Table 7.134:

dim The dimension of the array item to be set
obj A valid object handle

Return value

None.

Examples

This example shows the use of SetAt in an object array:

PBCbj ect ArrayAccessor aa(session,*array_val);
for (i=0;i<itenctountl;i++)

{

cls = session->Fi ndd ass(group, sp[i]);

if( cls == NULL )

return;

iarg = sessi on- >New(bj ect (cl s);

sessi on- >Ref er enceCbj ect (i arg) ;

dinf0] = i+1;

aa. SetAt(dim iarg);

fid = session->GetFieldl D(cls, "text");

if ( fid == Oxffff )

return;

fid_pv = session->CetFiel dAddress(iarg, fid);
mystr = fid_pv->GetString();

istr_a[i] = session->GetString(nystr);

}

See also
GetAt

7.23 PBUnboundedArrayCreator template class
Description

There are two versions of the PBUnboundedArrayCreator template class. The first version
is used to create an unbounded array of a standard type. The standard types are defined

as VaueTypes in pbtraits.h and are pbint, pbbyte, pbuint, pblong, pblonglong, pbulong,
pbboolean, pbreal, pbdouble, pbdec, pbdate, pbtime, pbdatetime, pbchar, pbblob, and
pbstring. The second version is used to create an unbounded array of strings.

Methods
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PBUnboundedObjectArrayCreator has two methods:

GetArray
SetAt

7.23.1 GetArray

Description

Obtains an array that has been created.

Syntax

Get Array()

Return value

pbarray.

Examples

This example sets the values in an array and then uses GetArray to obtain the array:
PBUnboundedAr r ayCr eat or <pbval ue_stri ng> ac(sessi on);

for (i=0; i<itentountl; i++)

{
ac.Set At (i +1,iarg[i]);

}
out _array = ac. GetArray();

See also
SetAt

7.23.2 SetAt

Description

Setsthe array item at the specified position.
Syntax

For arrays of a specified ValueType:

Set At (pbl ong pos, Val ueType v)

For string arrays.

Set At (pbl ong pos, LPCTSTR string)
Set At (pbl ong pos, pbstring string)

Table 7.135:

pos A pblong identifying a position in the array
% A ValueType defined in pbtraits.h

string A string of type pbstring or LPCTSTR
Return value
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None.

Examples

This example shows the use of SetAt in arrays of atype specified by aVaueType:

PBUnboundedAr r ayCr eat or <I > ac(sessi on);
in>iarg[i];

for (i=0; i<itentountl; i++)

{

ac. Set At (i +1, iarg[i]);

}
out _array = ac. GetArray();

See also
GetArray

7.24 PBUnboundedObjectArrayCreator class

Description

The PBUnboundedObjectArrayCreator classis used to create an object array.

Methods

PBUnboundedObjectArrayCreator has two methods:

GetArray
SetAt

7.24.1 GetArray

Description

Obtains an array that has been created.
Syntax

Get Array( )

Return value

pbarray.

Seealso

SetAt

7.24.2 SetAt
Description

Setsthe array item at the specified dimension.

Syntax
For arrays of aspecified VaueType:

Set At ( pbl ong pos, Val ueType v )

For string arrays.

PowerBuilder Native Interface Programmers Guide and
Reference

Page 208



PBNI Interfaces, Structures, and Methods Appeon PowerBuilder® 2019 R2

Set At ( pbl ong pos, LPCTSTR string )
Set At ( pbl ong pos, pbstring string )

Table 7.136:

pos A pblong identifying a position in the array
v A ValueType defined in pbtraits.h

string A string of type pbstring or LPCTSTR
Return value

None.
Seealso

GetArray

7.25 Exported methods
Description

The following table lists methods that must be implemented in the PowerBuilder extension
module when the conditions shown in the table apply. The methods are described after

the table.The PBX_GetV ersionmethod is used by PowerBuilder to determine whether the
compiler macro UNICODE or _UNICODE has been set. It isfor internal use only.

Methods

Table 7.137: Methodsthat must be exported by all extensions

Method Required

PBX_CreateNonVisual Object When the extension contains nonvisual
native classes

PBX_CreateVisual Object When the extension contains visual native
classes

PBX_DrawVisual Object When you want to be able to draw avisual

representation of the visual object in the
PowerBuilder devel opment environment

PBX_GetDescription In al extensions

PBX_InvokeGlobal Function When the extension contains global functions

PBX_Notify When you need to initialize and uninitialize a
session

7.25.1 PBX_CreateNonVisualObject

Description

Creates a new instance of a nonvisual PowerBuilder extension object.
Syntax
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PBX_Cr eat eNonVi sual Obj ect (|1 PB_Sessi on* pbsessi on, pbobject pbobj, LPCTSTR xtraNane,
| PBX_NonVi sual Obj ect **obj)

Table 7.138:
Argument Description
pbsession ThisPB session
pbobj The name of a pbobject corresponding to the
PowerBuilder extension object to be created
Xtraname The name of the PowerBuilder native classin
lowercase
obj The PowerBuilder extension object to be
created
Return value
PBXRESULT. PBX_OK for success.
Examples

In this example, the extension contains several classes. The object created depends on the
string value of the class name passed in.

PBXEXPORT PBXRESULT PBXCALL PBX Creat eNonVi sual Obj ect
(

| PB_Sessi on* pbsessi on,

pbobj ect pbobj ,

LPCTSTR xt r aNane,

I PBX_NonVi sual Obj ect **obj

)

{
PBXRESULT result = PBX_OK;

string cn(cl assNane) ;

if (cn.conpare("class_a") == 0)

{

*obj = new cl ass_a(pbobj);

}

else if (cn.compare("class_b") == 0)
{

*obj = new cl ass_b(pbobj);

}

else if (cn.compare("class_c") == 0)
{

*obj = new cl ass_bh(pbobj);

el se{

*obj = NULL;

result = PBX E _NO SUCH CLASS;
}

return PBX OK;

[

Usage

Y ou must implement this method in every PowerBuilder extension module that contains

nonvisual classes. When you use the CREATE statement in PowerScript to create a new
PowerBuilder extension object, the PBVM calls this method.
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See also
PBX_GetDescription

7.25.2 PBX_CreateVisualObject

Description

Creates a new instance of avisual PowerBuilder extension object.
Syntax

PBX_Cr eat eVi sual Cbj ect (| PB_Sessi on* pbsessi on, pbobj ect pbobj, LPCTSTR xtraNane,
| PBX_NonVi sual Obj ect **obj )

Table 7.139:
Argument Description
pbsession This|PB session
pbobj The name of a pbobject corresponding to the
PowerBuilder extension object to be created
xtraname The name of the PowerBuilder native classin
lowercase
obj The PowerBuilder extension object to be
created
Return value
PBXRESULT. PBX_OK for success.
Examples

In this example the extension contains several classes. The object created depends on the
string value of the class name passed in.

PBXEXPORT PBXRESULT PBXCALL PBX_ CreateVi sual Ooj ect
(

| PB_Sessi on* pbsessi on,

pbobj ect pbobj ,

LPCTSTR cl assNane,

| PBX_Vi sual Obj ect **obj

)

{
PBXRESULT result = PBX OK;

string cn(cl assNane) ;

if (cn.conpare("visualext") == 0)
{

*obj = new CVi sual Ext (pbsessi on, pbobj);
}

el se

{

*obj = NULL;

result = PBX FAIL;

}

return PBX OK;

i

Usage
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Y ou must implement this method in every PowerBuilder extension module that contains
visual classes. When you use a visual extension in a PowerBuilder application, the PBVM
calls this method.

See also
PBX_GetDescription

7.25.3 PBX_DrawVisualObject

Description

Draws avisua object in the PowerBuilder development environment.
Syntax

PBX_Dr awMi sual Obj ect (HDC hDC, LPCTSTR cl assName, const PBX Draw tenftruct &
pr operty)

Table 7.140:
Argument Description
hDC A handle to the device context of the object
classname The name of the visual extension object to be
drawn
property A PBX_DrawltemStruct structure specifying
the display properties of the object
Return value

PBXRESULT. The return value of this function is currently ignored.
Examples

Thisis an extension of a sample that is available on the PowerBuilder Code Samples
Web site at https://www.appeon.com/devel opersd/library/code-samples-for-pb. It draws
arepresentation of alight-emitting diode (LED) and uses Microsoft Foundation Classes
(MFC):

PBXEXPORT PBXRESULT PBXCALL PBX Dr awVi sual Cbj ect
(

HDC hDC,

LPCTSTR xt r aName,

const PBX Drawl tenfStruct & property

)

{
/1l If this PBX is dynanmically |inked agai nst the MFC

/] DLLs, any functions exported fromthis PBX that
/lcall into MFC nust have the AFX_MANAGE_STATE nacro
/'l added at the very begi nning of the function.
AFX_MANAGE_STATE( AfxCet StaticMdul eState() );

/1 Variables to hold the Led control and a pointer
/1 to Device Context

CLed *nylLed;

CDC* pDC;

/1 The name nmust not contain uppercase letters
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if ( strenp( xtraNane, "u_cpp_led" ) == 0)

{

CRect rc( property.x, property.y, property.x +
property.w dth, property.y + property. height );
// Create a new LED

myLed = new CLed();

[/l Get the handle fromthe hDC

pDC = CDC: : FronHandl e( hDC) ;

CWwhd* pwid = pDC- >Get W ndow() ;

/] Create the w ndow

myLed- >Creat e(NULL, WS CHI LD | W5 _VI SIBLE |
SS BI TMAP, rc, pWd);

/1 Function that handl es the background

/'l rendering of the control

nmyLed- >OnEr aseBkgndl DE( pDC) ;

/! Draw the LED in default node (red, on, round)
myLed- >Dr awLed( pDC, 0, 0, 0) ;

myLed- >Set Led(0, 0, 0);

/[ done

del ete nylLed,;

}

return PBX OK;
}

Usage

In avisua extension, export this function if you want the visual control to be drawn in the
development environment. If you do not export the function, you need to run the application
to see the appearance of the visual control.

See also
PBX_CreateVisual Object

PBX DrawltemStruct structure

7.25.4 PBX_GetDescription
Description

Passes a description of all the classes and methods in the PowerBuilder extension module to
PowerBuilder.

Syntax

PBX_Get Description ()

Return value

LPCTSTR containing the description of the module.
Examples

The following extension modul e contains three classes:

PBXEXPORT LPCTSTR PBXCALL PBX Get Descri ption()
{

static const TCHAR desc[] = {

"class class_a from nonvi sual obj ect\ n"
“"function |l ong nmethl(string classpath)\n"
"function string meth2()\n"

"end cl ass\n"
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"class class_b from nonvi sual obj ect\n
"subroutine sbrti1()\n"

"subroutine sbrt2()\n"

“function long funcl()\n"

"end cl ass\n"

"class class_c from nonvi sual obj ect\n
"end cl ass\n"

i

return desc

}

The following module contains a visual class that has two subroutines (functions that do not
return values), two events that require that Windows messages be captured in the extension
(onclick and ondoubleclick), and one event that maps a Windows message directly to a
PowerBuilder event (testmouse). The module also contains two global functions, funca and
funchb.

PBXEXPORT LPCTSTR PBXCALL PBX Get Descri ption()
{

static const TCHAR desc[] = {

"cl ass visual ext from userobject\n"

"“event int onclick()\n"

"event int ondoubl eclick()\n"

“subroutine setcolor(int r, int g, int b)\n"
"subroutine settext(string txt)\n"

"event testnouse pbm nousenove \n"

"end cl ass\n"

"gl obal functi ons\ n"

“function int funca(int a, int b)\n"
“function int funcb(int a, int b)\n"
"“end gl obal functions\n"

}i

return desc;

}
Usage

Y ou must implement this method in every PowerBuilder extension module. The method is
exported from the PowerBuilder extension module and is used by PowerBuilder to display
the prototype of each class, function, and event in the module.

The syntax of the description follows:

Multipleinstances

A syntax element with an asterisk indicates that multiple instances of that element
can appear in a description. For example, [Desc]* indicates that one description can
contain multiple classes, global functions, and forward declarations.

Desc:: =

cl ass_desc| gl obal func_desc| forward_desc | [Desc]*

cl ass_desc: : =

cl ass cl assNane from parentC ass new i ne

[ met hods_desc] * end cl ass newl i ne

gl obal func_desc: =

gl obal functi ons newLi ne [func_desc]* end gl obal functi ons
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forward_desc: =

forward newLi ne [forwardtype_desc]* end forward
f orwar dt ype_desc: =

class cl assNanme from parentCl ass new i ne

cl assNane: : =

a Power Bui | der token (cannot duplicate an exi sting group nane)
parentd ass: : =

any cl ass inherited from NonVi sual Cbj ect or User Cbj ect
newline ::=

a new i ne character

nmet hods_desc: : =

nmet hod_desc [ net hods_desc] *

nmet hod_desc: : =

func_desc| sub_desc| event_desc

func_desc:: =

function returnType funcNane(args_desc) new i ne
returnType :: =

pbType

pbType: : =

any PowerBuil der type | previous declared PBNl class
funcNane: : =

a Power Bui | der t oken

args_desc:: =

None | arg_desc, [args_desc]*

arg_desc:: =

[ ref | readonly ] pbType argNanme [array_desc]
argNane: : =

a Power Bui | der t oken

array_desc:: =

array decl aration of PowerBuil der

sub_desc:: =

subrouti ne subNane(args_desc) new i ne

event _desc:: =

event returnType event Nane(args_desc) new i ne

| event event Name pbevent _token new i ne

pbevent token :: =

string

This syntax for event_desc allows you to map a Windows message directly to a PowerBuilder
event:

event event Nanme pbevent _t okennew i ne

For more information, see Event processing in visual extensions.
Seealso

PBX_CreateNonVisual Object

PBX_CreateVisual Object

PBX_InvokeGlobal Function

7.25.5 PBX_InvokeGlobalFunction
Description

Contains the implementation of one or more global functions used in the PowerBuilder
extension module.

Syntax

PBX_| nvoked obal Functi on(| PB_Sessi on* pbsession, LPCTSTR functionnane, PBCalli nfo*
ci);

PowerBuilder Native Interface Programmers Guide and
Reference Page 215



PBNI Interfaces, Structures, and Methods Appeon PowerBuilder® 2019 R2

Table 7.141:
pbsession This|PB session
functionname The name of the global function
Ci A pointer to a preallocated PBCalllnfo
structure containing the parameters and
return value setting for the function
Return value
PBXRESULT. PBX_OK for success.
Examples

This PBX_GetDescription call declares three global functions: bitAnd, bitOr, and bitXor:

PBXEXPORT LPCTSTR PBXCALL PBX Get Descri ption()
{

static const TCHAR desc[] = {

"gl obal functi ons\ n"

"function int bitAnd(int a, int b)\n"
"function int bitO(int a, int b)\n"

"function int bitXor(int a, int b)\n"

"end gl obal functions\n"

}i

return desc;

}
The PBX_InvokeGlobal Function call contains the implementation of the functions:

PBXEXPORT PBXRESULT PBXCALL PBX | nvoked obal Functi on
(

| PB_Sessi on* pbsessi on,

LPCTSTR functi onNane,

PBCal | | nfo* ci

)

{

PBXRESULT pbrResult = PBX_ OK;

int argl
int arg2

= ci ->pArgs->Get At (0)->CetInt();

= ci ->pArgs->Get At (1)->CetlInt();

if (stricnp(functionName, "bitand") == 0)

{

ci ->returnVal ue->SetlInt(argl & arg2);

telse if (strcnp(functionName, "bitor") == 0)
{

ci ->returnVal ue->Setint(argl | arg2);

}telse if (strecnp(functi onName, "bitxor") == 0)
{

ci ->returnVal ue->Setlnt(argl ~ arg2);

}el sef

return PBX FAIL;

}

return pbrResult;
}

Usage
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Use this function in a PowerBuilder native class that uses global functions. The function

is exported from the PowerBuilder extension module and is used to identify global
functionsincluded in the module. Like global functions in PowerScript, global functionsin
PowerBuilder extensions cannot be overloaded.

See also
PBX_GetDescription

7.25.6 PBX_Notify

Description

Used to initialize and uninitialize a session.
Syntax

PBXEXPORT PBXRESULT PBXCALL PBX Noti fy(| PB_Sessi on* pbsessi on, pbint reasonFor Call)

Return value
PBXRESULT
Examples

This sample shows code that exports PBX_Notify and displays a message box after the PBX
isloaded and before it is unloaded:

PBXEXPORT PBXRESULT PBXCALL PBX Notify
(

| PB_Sessi on* pbsessi on,
pbi nt r easonFor Cal |

)
{

swi t ch(reasonFor Cal | )

{
case kAfterD | Loaded:

MessageBox(NULL, "After PBX |oading", ""
MB_CX) ;

br eak;
case kBeforeDl | Unl oaded:
MessageBox( NULL, "Before PBX unl oadi ng", ""

MB_CX) ;

br eak;

}
return PBX COK;

}
Usage

If PBX_NOTIFY isexported, the PBVM calls PBX_Notify immediately after an extension
PBX isloaded and just before the PBX is unloaded. Y ou can use this function to initialize
and uninitialize a session. For example, you could create a session manager object, and store
it in the IPB session using the SetProp function. Later, you could use GetProp to obtain the
session object.

7.26 Method exported by PowerBuilder VM
Description
This method is exported by the PowerBuilder VM:
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PB_GetVM

7.26.1 PB_GetVM

Description

Passes the IPB_VM interface to the user.
Syntax

PB_Get VM (1 PB_VM* vn)

Examples

This example loads the PowerBuilder VM and calls the f_getrowcount function on the
nvo_dw custom class user object:

#i ncl ude <pbext. h>
#i ncl ude <i ostream h>
typedef PBXEXPORT PBXRESULT (*P_PB_GetVM (I PB_VM* vm);

cl ass Li brarylLoader

{

public:

Li braryLoader (LPCSTR | i bnane)

{

d_hinst = LoadLi brary(libnane);

}

~Li braryLoader ()
{
FreelLi brary(d_hinst);

}

oper at or H NSTANCE()
{

return d_hinst;

}

private:
HI NSTANCE d_hi nst ;
i ¢

int nmain()

L

int int_rowcount;

PBXRESULT ret;

Li braryLoader | oader("pbvmi90.dl|");

if ((H NSTANCE) | oader == NULL) return O;

P_PB_Cet VM getvm = (P_PB_Get VM
Get Pr ocAddr ess( ( Hl NSTANCE) | oader, "PB_GetVM');
if (getvm == NULL) return O;

I PB_VMF vm = NULL;

getvm( &vn ;

if (vm== NULL) return O;
static const char *liblist[] =

{

oad_pbvm pbl "
lE

| PB_Sessi on* session = NULL;
ret = vm >Cr eat eSessi on
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("l oad_pbvn', liblist, 1, &session);
if (ret!= PBX_OK)
{

cout << " Create session failure!" << endl;
return O;

}

return 1;

}
Usage

To load the PowerBuilder VM and run a PowerBuilder application in athird-party server

or application, you first create an IPB_VM object using the PB_GetVM method. Then,
create an IPB_Session object within IPB_VM, using the application's name and library list as
arguments.

See also
CreateSession
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8 PBNI Tool Reference

About this chapter
This chapter describes two tools provided with the PBNI SDK:

» The pbsig190 tool getsthe internal signature of a PowerBuilder function from a PBL
name.

* The pbx2pbd190 tool generates a PBD from a PBX.

When you install PowerBuilder, these tools are installed in the SDK subdirectory of your
PowerBuilder 2019 R2 directory and in %A ppeon%\Shared\PowerBuilder.

8.1 pbsig190
Description

The PowerBuilder function signature is the internal signature of a PowerBuilder function
that is used to identify polymorphisms functionsin a class. The pbsig190 tool obtains these
function signatures from a PBL.

Inherited functions

Y ou can also obtain a signature by selecting the function in the System Tree or
Browser and selecting Properties from its pop-up menu. The pbsig190 tool does not
report the signature of functions that are inherited from an ancestor object unless they
are extended in the descendant. For such functions, you must use the Properties dialog
box to obtain the signature. The Properties dialog box in the Browser also alows you
to obtain the signature of PowerBuilder system functions.

Syntax
pbsi g190 pbl _nane
Examples

This command extracts function signatures from one of the PBLs in the Code Examples
sample application:

pbsi g190 pbexamwl. pbl
Hereis some of the output from the previous command:

PB Obj ect Nane: w_date_sort
public subroutine of _sort (string as_Col um,
string as_Order)
/[* QS */

PB Obj ect Nane: w_date_w ndow
public function bool ean of _is_| eap_year
(i nteger ai_year)
[* Bl */

publ i ¢ subroutine of days ()
[* Q*/
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PB Obj ect Nane: w_dde_server
publ i ¢ subroutine check_hotlink (checkbox status,
string data, string item
/* QCcheckbox. SS */

PB Obj ect Nane: w._dir_treepublic function integer
wf_col | apse_rows (datawi ndow
adw_dat awi ndow, | ong al _startrow)
/* | Cdat awi ndow. L */
public function |ong of _recurse_dir_list (string
as_path, long al _parent)
[* LSL */
public function string of_build_dw_tree
(1 ong al _handl e)
/[* SL */
The following example illustrates the use of aletter code to represent a PowerBuilder system
class or a custom class. Consider this function:

function integer of _get_all_sales_orders (Ref s_sales_order astr_order[], date
adt _date, integer ai_direction)

For this function, the pbsig190 tool returns the following string. The first argument isan
unbounded array of type s sales order and is passed by reference:

/* IRCs_sal es_order.[]VYl */
Usage

The pbsig190 tool generates a string that represents the declaration and signature of all the
functions and events in the PBL, including argument types, return types, and passing style.
Each function and event is followed by a commented string. Y ou pass the commented string,
for example, QSS in the first comment in the previous example, as the last argument to the
GetM ethodI D method.

For example, the following output indicates that the function returns an integer and has a
single integer argument passed by reference:

I* IR */
PowerBuilder arrays

PowerBuilder arrays are indicated with a pair of square brackets[ ] as a suffix. For bounded
arrays, the brackets enclose the bounds.

/* | RCdat astore. RS[] SS */

PowerBuilder system or custom class

Additional letter codes represent a PowerBuilder system class or a custom class. The letter C
followed by the name of a PowerBuilder object or enumerated class and a period (Cname.)
represents an argument or return value of that type.

The following table shows how the output from pbsigl90 maps to datatypes and other
entities.
Table 8.1: Return value and argument representation in pbsig190 output

Output Datatype

[] array
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any
boolean
class
double
byte

real
basictype
character

®)
c
—
©
c
—+

integer

cursor
longlong
long
decimal

unsigned integer (uint)
blob

dbproc

No type (subroutine)

string

time

unsigned long (ulong)
datetime

date

objhandle

NI <lgs|Ccld0Ool 7o ZIrX~Y " ITomMmo O @ >

The passing style isindicated by a prefix on the type.

Table 8.2: Passing style and varargsrepresentation in pbsigl90 output

Prefix Meaning

None Pass by value

R Pass by reference

X Pass as read only

V Variable arguments (varargs)

8.2 pbx2pbd190

Description

The pbx2pbd190 tool generates a PowerBuilder dynamic library (PBD) file from a
PowerBuilder extension PBX. The generated PBD can be added to the library list of any
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PowerBuilder application target that will use the objects and methods in the PowerBuilder
extension.

Syntax

pbx2pbd190 [+] des.pbd srcl.pbx [ src2.pbx src3.pbx ...srcn.pbx ]

Examples

This example generates a new PBD test.pbd from test.pbx. The input and output files are in
the current directory:

pbx2pbd190 test.pbd test. pbx

This example appends generated information from C:\myproject\src.pbx to C:\mypbds
\des.pbd. (If des.pbd does not exigt, it is created.)

pbx2pbd190 + C:\ nypbds\des. pbd C:.\ nyproject\src. pbx

This example generates a new PBD D:\pbdsitest.pbd from all the PBX filesin the C:
\myproject directory:

pbx2pbd190 D:\ pbds\test.pbd C \nyproject\*. pbx

This example generates PBD information from all the PBX filesin the C:\temp and D:
\temp directories and appends the information to the existing generated PBD file D:\pbds
\test.pbd:

pbx2pbd190 + D:\pbds\test.pbd c:\tenp\*. pbx d:\tenp\*. pbx
Usage

Y ou can import an extension into a PowerBuilder library using the Import PB Extension pop-
up menu item for the library in the PowerBuilder System Tree. Prior to PowerBuilder 11.5,
you had to use the pbx2pbdnnn tool to create a PBD file from a PBX file, then add the PBD
to thelibrary list of your PowerScript target. The tool is still availablein this release.

Y ou can include multiple PBXsin asingle PBD file. If you want to add additional PBXsto
an existing PBD, use the plus (+) sign before the name of the PBD.

The pbx2pbd190 tool isinstalled in the system PATH in the %A ppeon%\Shared
\PowerBuilder directory so you can invoke it in the directory where the PBXsreside.

If you specify an absolute path for the PBX file when you generate the PBD, the
PowerBuilder application searches for the PBX only in the specified path.

If you do not specify the path for the PBX file, the PowerBuilder application searches the
system path for the PBX.
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9 APPENDIX A Using the Visual Studio Wizards

About this appendix

If you use Visual Studio .NET 2002 or 2003 or Visual Studio 2005, you can use awizard
to create a PBNI extension project. The wizard creates a project with .cpp and .h files that
contain required code as well as template code to help you get started.

Check for wizard updates in the PBNI section of the PowerBuilder Code Samples Web site at
https.//www.appeon.com/devel opers/library/code-samples-for-pb.

9.1 Where the wizards are installed

When you install PowerBuilder, the setup program installs four directoriesinto the
PowerBuilder 19.00SDK\PBNI\wizards directory:

* VCProjects 7.0
» VCProjects7.1
* VCProjects 8.0
» VCWizards

If Microsoft Visual Studio is aready installed on your computer, the setup program also
installs the appropriate files into your Visua Studio installation.

Table A-1: Where wizard filesareinstalled

Table9.1:
Visual Studio version Files copied Destination
Visual Studio 2005 VCProjects 8.0 .\Microsoft Visual Studio
VCWizards 8\VC\VCProjects
.\Microsoft Visual Studio
8\VC\VCWizards
Visual Studio .NET 2003 VCProjects 7.1 .\Microsoft Visual
: Studio .NET
VCWizard .
12ards 2003\ c7\V CProjects
.\Microsoft Visual
Studio .NET
2003\Vc7\VCWizards
Visual Studio .NET 2002 VCProjects 7.0 .\Microsoft Visua
VCWizards Studio .NET\Vc7\VCProjects
.\Microsoft Visua
Studio .NET Vc7\VCWizards

If Visual Studio is not aready installed when you install PowerBuilder, see the install.txt file
in the PBNI\wizards\V CWizards\PBNIWizard directory for how to install the wizard later.

To check whether the wizard isinstalled in Visual Studio, select File>New>Project from the
menu bar , select Visual C++ Projects, and scroll the Templates pane to see the PBNI wizard.
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New Project l PR X

Project types: Templates: [-NET Framework 3.5 '] (=
WCF B Visual Studic installed templates i~
Workflow 8 PEMI Extension DLL A windows Forms Application

> Visual C# _ECLR Consale Application _EWinSZ Consale Application L
4 Visual C++ [ ATL Project A MFC Application 1
ATL _EMakeFiIe Project @};F\SP.NET Weh Service
CLR EATL Smark Device Project l]_"ﬂfilass Library
General [E]CLR Empty Project [E]Empty Project
MFC 3 ﬁEIMFC Ackivex Control MFC DLL
Srmart Device _;J'EMFC Smart Device Activel Control _;‘jﬁMFC Smart Device Application
Test _eJ.'%JMFC Smart Device DLL EWinSZ Projeck
Win32 _@WinSZ Smart Device Projeck EWindows Farms Control Library
- Other Project Types - || EBncons Servie o costom x

A project for creating a custom application wizard

Mame: PEBMIWizard1
Location: Ci\Documents and Settingsimynamei iy Documentsivisual Studio 2005 Projects e
Solution Name: PENIWizard1| Create directory for solution

[7] Add to Source Contral

9.1.1 Generating a PBNI project

The PBNI Application Wizard lets you choose whether to create a visual or nonvisual
extension, whether to include support for Unicode and global functions, and whether to
generate a header file.

To create anew PBNI project:

1. Start Visua Studio, select File>New>Project, select Visual C++ Projects, and scroll the
Templates pane to see the PBNI wizard.

2. Select PBNI Extension DLL, enter aname and location for the project, and click OK.

3. Click Application Settings if you want to create avisual extension or change any other
settings.

The default isto create a nonvisual extension with Unicode support.

4. Click Finish.

See the ReadMe.txt file created by the wizard for a description of the generated source and
header files.

9.1.2 Setting project options

If the project does not build correctly, you might need to turn off precompiled headersin the
project's Property Pages dialog box and set the path for the PBNI include files.
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To set project optionsfor PBNI library and includefiles:
1. InVisual Studio, select Tools>Options.
2. Select Projects and Solutions>V C++ Directories.

3. Select Include Files from the Show Directories For drop-down list and click the
New icon. Then click the browse button, browse to the location of the PowerBuilder
19.0\SDK\PBNN\include directory, and click OK.

4. Click OK to close the Options dialog box.

By default, the project is compiled for Unicode character sets. Y ou can change this setting
in the wizard. If you want to change it to compile for ASCII (SBCS) character sets after you
have created the project, you can remove the _ UNICODE preprocessor option.

To compilefor ASCII character sets:
1. Select Project>ProjectName Properties.
2. Expand C/C++ and select Preprocessor.

3. Edit the Preprocessor Definitions to remove UNICODE and UNICODE.

9.1.3 Building and using the PBX

When you have finished coding the project, build the project from the Build menu to create a
DLL with the extension .pbx. By default, the extension is created in the Debug directory.

Then, you can import the PBX into a PBL in your PowerBuilder target and use it as described
in Using the extension.
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