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TYPOGRAPHICAL CONVENTIONS

This white paper uses the following typographical conventions to set apart important elements from

the body of the text. C code and filenames appear in a nonot ype font, as follows:

d2f ctxcr_Create();
d2fctx. h

Boldface words are used to add emphasis when introducing new concepts.




FORMS APl OVERVIEW

WHAT IS THE FORMS API?

Oracle Forms includes an Application Programming Interface (API) that enables C programmers to
create, load, edit, save, and compile Forms module files (. f nb, . mb, . ol b, and . pl | files) from self-
written C programs. Form module files are normally created and edited using the Form Builder, the
design-time component of Oracle Forms. The Forms API gives you access to almost all the Form
Builder functionality, and because it is a programmatic interface and not an interactive development
environment, it is an ideal tool for writing scripts that perform repetitive tasks on large numbers of

form module files.

BENEFITS OF THE FORMS API

Consider the following example problem that you might face using Form Builder. Let’s say your
application contains 100 form module files, each one having several screens (canvases). Your
manager reviews your work and complains that the 8-pt font you used everywhere is too small,
dictates that all usage of the word “business” should be replaced by “e-business”, and asks that you

double-check that you no longer refer to the old ORDERS table.

One option is to manually open, check, modify, and save each of the 100 form module files. This
solution will not only take a long time, but is also tedious and error-prone. A better solution would
be to write a simple C program that automates the task of opening each form module file, making
the appropriate checks and modifications, and finally saving and closing the file. Assuming your C
program was correct, you could ensure that all the necessary changes were correct, using only a small

fraction of the time and effort.

In this paper, we demonstrate how to effectively use the Forms API. Using several sample C
programs, we show you how to work with form module files, get and set properties, create and
delete objects, compile files, search for arbitrary objects, and so on. Our intention is that this paper
describes the API in enough detail that you can quickly apply the API to solving your particular

business problems.




ASSUMPTIONS

In this paper, we assume that you have a working knowledge of C programming, and understand the
basic terms and concepts in Form Builder. For more detailed information concerning Form Builder,

refer to the section titled Related Documents.

The steps required to write a C program using the Forms API will vary from platform to platform,
as well as among the various development environments. The examples in this paper require only a
basic command-line C compiler and linker. In general, each of your C files will #i ncl ude several of
the Forms API header files, and make a number of calls to the macros and functions defined in
those header files. After compiling your C files, link them with the Forms API library included with
the Oracle Forms release. On some platforms, a sample makefile is included with the release of the

Forms API to make this easier.

Note: remember to keep backup copies of your Form Builder (.fmb) files before running a Forms
API program that might alter those files, in case you later discover errors in your Forms API

program.

EXAMPLE 1: BASIC PROGRAM STRUCTURE AND METHODS

We'll start off by presenting a simple C program written using the Forms API, and then explain the

purpose of each line of code in detail. This example will show you how to:

*  Create and destroy the Forms API context
*  Open and close form module (.fmb) files

*  Geta simple property value

EXAMPLE 1 — FORMNAME.C

#i ncl ude <stdio. h>
#i nclude <stdlib. h>
#i ncl ude <mal | oc. h>

#i nclude <d2fctx.h> /* Forns APl context */
#include <d2ffnd. h> /* Form nodul e header file */

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

{
d2f ct xa ctx_attr;
d2f ct x *ct x;
d2f f md *form
t ext *f or m_nane;




/* Check arguments */
if (argc '=2)

fprintf(stderr, "USAGE: % <filename>\n", argv[0]);
exit(1l);

/* Create Forms APl context */

ctx_attr.mask_d2fctxa = (ub4)O0;

if ( d2fctxcr_Create(&ctx, &ctx_attr) != D2FS_SUCCESS )
fprintf(stderr, "Error creating Forms APl context\n");
exit(1l);

/* Load the formnodule into menmory */
if ( d2ffmdl d_Load(ctx, & orm argv[1l], FALSE) != D2FS_SUCCESS )
{

fprintf(stderr, "Failed to |l oad formnodule: %\n", argv[1]);
exit(1);

/* Get the nane of the form nodule */
if ( d2ffrmdg_nanme(ctx, form &formnane) != D2FS _SUCCESS )
fprintf(stderr, "Error getting the name of the form nodul e\n");
el se
[* Print the name of the form then free it */
printf ("The nanme of the formis %\n", formnane);

free(formnane);

}

/* Destroy the in-nenmory form*/
if ( d2ffndde_Destroy(ctx, form != D2FS_SUCCESS )

fprintf(stderr, "Error destroying form nodul e\n");

/* Close the APl and destroy context */
d2f ct xde_Destroy(ctx);

return O;

EXPLANATION OF EXAMPLE 1

Now, we’ll walk through the example program line-by-line, explaining the purpose and function of
each line of code. Although simple, this example illustrates the general structure and principles

present in every Forms API program.

Including Header Files

Every Forms API program must include one or more of the Forms API header files. The header

file d2f ct x. h is required in all programs. In the example above, it’s the first file included. Other




header files, like the other included file in our example, d2f f nd. h, define the functions and macros
associated with a particular object type. We’ll talk more about object types in the next section, but
for now we need to include d2ffnd. h because this program will be working on form module

objects, and d2f f nd. h is the header file corresponding to form module objects.

Creating the Forms APl Context

After validating the number of arguments, our program creates the Forms API context. Creating the
Forms API context is required in every Forms API program, because the context pointer is the first
argument passed into all Forms API functions. The second argument to d2f ctxcr _Create()
allows you to specify optional attributes that we’ll discuss later. For now, we initialize the mask field

of ctx_attr to zero, indicating that none of these options will be specified.

Loading a Form Module

In the next part of the program, we load in the form module file specified by the user on the
command line by calling d2ffndl d_Load(). Notice that the context is passed in as the first
argument as usual. The third argument is the file name, and the fourth argument tells whether to
look for the file in the database instead. Passing in FALSE as we’ve done means look for the file on
the file system. If the function returns successfully, the second argument f or mwill point to a form
module object of type d2f f nd. A form module (d2ff nd) is just one type of object; most of the
other object types will be familiar to Oracle Forms programmers: blocks (d2f bl k), items (d2fi t m),

canvases (d2f cnv), and so on. Again, we’ll discuss objects more later.

Getting a Property Value

Just as in the Form Builder development environment, every Forms object has a set of properties
associated with it. In this next part of the example, we ask the form module to look in its list of
properties and tell us what the value of its “name” property is. The function (or rather, macro) that’s
used to get this information is d2f f mdg_nane() — you can see the definition of this macro in the
d2f f md. h header file. Don’t worry about the cryptic-looking name of this function now; we’ll reveal

the naming conventions for all the functions and macros later in this document.

Like many other Forms API functions, this function returns D2FS_SUCCESS or D2FS_FAI L. When

returning successfully, the desired value is placed in one of the “out” parameters; in our case




f or m_nane will be a string holding the name of the form module object. We'll print this name to the

display, and then (importantly) free the memory that was allocated when this string was retrieved.

Destroying objects

The call to d2f f ndde_Destroy() destroys the in-memory form module object, freeing up all the
memory resources reserved by that object. This is analogous to “closing” the form module from the
Form Builder development environment (the .fmb file is not changed by this operation, because you

didn’t save the object before destroying it).

Final clean-up

The final line of code, d2f ct xde_Dest roy(), should be the final call to the Forms API in every
program. This operation frees up all memory reserved by the Forms API and terminates all internal
processes. Once d2f ct xde_Dest roy() is called, the context (ct x) ceases to be valid, and no further

calls to the Forms API are possible.

BASIC CONCEPTS: OBJECTS, PROPERTIES, CONVENIENCE MACROS

In this section, we’ll drill deeper into the basic concepts introduced in Example 1. We’ll describe in

detail the following Forms API concepts:

*  Forms objects
*  Forms properties

*  Getting and setting property values using the convenience macros.

WHAT ARE FORMS OBJECTS?

Form Builder is an object-oriented software application, in that all the visual (user interface) and data
components of an application are represented as individual objects. All of the nodes you see in the
Form Builder’s Object Navigator are represented in the Forms API as objects. For example, form
modules, data blocks, menu items, alerts, radio buttons, canvases, property classes, object libraties,
and object groups are all forms objects. In addition, some lower-level objects such as the columns

of a record group, or the font of a text item, are also forms objects.




Each object type is identified by a single unique constant in the d2f def . h header file. You use this
constant when querying the type of an object, or when creating a new object of a specific type. The
constants begin with the prefix D2FFO_. For example, record group objects are all of type
D2FFO_REC_GROUP, while alert objects ate all of type D2FFO_ALERT. In Oracle Forms 6/, there are 37
types of objects. There’s also a generic object type called D2FFO_ANY, which can be very useful when

traversing lists of heterogeneous object collections, for example.

Each object type has an associated header file that defines the functions and macros associated with
objects of that type. The name of the header file includes a unique three-letter abbreviation that
describes the object type. For example, the header file for radio button objects is called d2f r db. h.
All the functions and macros specifically associated with radio buttons are defined in that header file.
Recall that in Example 1, we needed to include d2f f nd. h because we called functions and macros

related to form module (f md) objects.

Each object type is also associated with a C typedef. For example, pointers to item objects are
defined as variables of type d2f i t m while record group objects are declared using the d2frcg type.
In the example above, the form module object was declared as a variable of type d2f f nd. Variables
of type d2f ob represent Generic Objects. Importantly, any object (for example, d2fitm d2f cnv,
etc.) can be typecast to the generic object d2f ob. The generic object is useful when you are either
not sure of the type of a specific object, or are deliberately writing generic code that can apply to
objects of more than one type. Please note, however, that using type-specific declarations, functions,
and macros (where possible) offers stricter validation and type-checking at both compile-time and

run-time.

WHAT ARE FORMS PROPERTIES?

All Forms objects have a number of properties that determine their behavior and/or appearance.
Some object types have only two or three properties, while others have nearly one hundred. In the
Form Builder development environment, the properties and their values are displayed in the
Property Palette. You can view and modify the property values in the Property Palette. In the
Forms API, you can similarly view (get) and modify (set) the property values of objects by using the

appropriate functions and macros.

Much like object types, each property type is identified by a single unique constant in the d2f def . h
header file. This constant can be used when querying for a specific property of an object, when

adding a property to a property class, etc. The constants all begin with the prefix D2FP_. For




example, the “alert message” property is uniquely identified by the constant D2FP_ALT_MESG In
Oracle Forms 6 there are 540 types of properties. Note that the abbreviated property name (for
example, ALT_MESG for the property “alert message”) is important for the naming scheme explained

later.
Each property is stored using one of five storage classes:

e Text (t)

*  Nunber (n)

* Bool ean (b)

e Blob (p)

e nject (0)
This means that when you ask an object for the value of one of its text-valued properties (for
example, D2FP_NAVME or D2FP_TI TLE), it will give back a text string. Similarly, when you ask for the
value of a Boolean-valued property (for example, D2FP_H DE or D2FP_M NI M ZE_ALLOAED), you
receive a simple TRUE or FALSE value in return. In the next section, well explain how the pre-

defined macros in each object’s header file help you use the correct type when working with property

values. Later, we’ll learn about functions that allow you to get the storage type for any property type.

GETTING AND SETTING PROPERTY VALUES USING THE CONVENIENCE MACROS

As we have seen, the Forms API defines many types of objects and even more types of properties
that apply to one or more of the objects. They’re the same objects and properties that you see in the
Form Builder development environment. We’ve also seen that each object type has its own header

file that defines functions and macros related to that type of object.

Some of the functions in those header files are used to get and set property values. Because there are
five storage types (and unlike C++, the C language does not support polymorphism), there are five
functions each for getting and setting property values, one for each storage type. For example, the
file d2f al t . h (for alert objects) defines these functions for getting property values:
d2f al t gb_Get Bool Prop(d2fctx *ctx, d2falt *obj, ub2 prop_typ, boolean *val)
d2fal tgn_Get NunProp (d2fctx *ctx, d2falt *obj, ub2 prop_typ, nunber *val)
d2fal t gt _Cet Text Prop(d2fctx *ctx, d2falt *obj, ub2 prop_typ, text **val)
d2fal tgo_Get Obj Prop (d2fctx *ctx, d2falt *obj, ub2 prop_typ, d2fob **val)
d2f al t gp_GCet Bl obProp(d2fctx *ctx, d2falt *obj, ub2 prop_typ, dvoid **val)
By using one of the property type constants (for example, D2FP_ALT_MSG, D2FP_BTN_1_LBL, etc.)

for the prop_typ argument, you can use these functions to get property values of an alert object.
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However, you will need to know which of the five to use, and that depends on the storage class of

the property type.

A preferred alternative is to use the convenience macros defined in each object header file. The
advantage of these macros is that the mapping between a property type and its storage class is built
into the macro, and therefore enforced by the compiler. Look at two of the convenience macros in

d2falt. h:

#define d2faltg_alt_mnsg(ctx, obj,val) \
d2f al t gt _Get Text Prop(ct x, obj, D2FP_ALT_MSG, val )

#define d2faltg _btn_1 Ibl(ctx,obj,val) \
d2f al t gt _Cet Text Prop(ct x, obj, D2FP_BTN_1_LBL, val )

Note that both macros cover the function d2f al t gt _Get Text Prop() that we saw above; they differ
only in that they pass in a different property type constant. While functionally equivalent to calling
d2f al t gt _Get Text Prop() with the various D2FP_ constants, the convenience macros improve the
code’s readability and conciseness. This example demonstrates convenience macros with text-valued
properties; similar macros exist for number-valued properties, Boolean-valued properties, etc. Refer

to the section below on the Forms API function naming scheme for these.

All the Get and Set functions perform basic validation to ensure that the property is being get or set
legally, and that the object is able to have properties of the given property type. In the case of an
llegal operation, the function returns an error status such as D2FS_TYPEM SMATCH or

D2FS_BADPRCP.

GENERIC CONVENIENCE MACROS

There is also a header file called d2f ob. h that is very similar to the object-specific header files,
except that it is not associated with any particular object type; it is a kind of 'generic' or 'base’ object
header file. This file also has convenience macros for getting and setting property values. An

example macro follows:

#defi ne d2fobg_btn_1 | bl (ctx, obj,val) \
d2f obgt _Get Text Prop(ct x, obj, D2FP_BTN 1 LBL, val)

The difference between calling d2f obg_al t _msg() and d2fal tg_alt _msg() is that the latter type-
specific function validates that the object you passed in (obj ) is in fact an alert object (that is, of type
D2FFO_ALERT). The former (generic) function doesn't check the object type before trying to set the
property. The catch here is that if you pass in an object that does nor have the property

D2FP_ALT_MNSG (a canvas, for example), then the function returns an error saying that that property is

11



not associated with the type of the object you passed in. Despite the reduced amount of type-
checking, the d2f ob* functions are useful for writing generic code. For example, you could write a
program that loops over every object in a form module and prints out the name of each object in a

generic way.

FuNCTION AND MACRO NAMING SCHEME

By now you’re probably wondering whether there’s any pattern to the seemingly convoluted
convenience function and macro names in the object header files. The answer is yes, there 7 a

consistent naming scheme used throughout all header files, which we’ll describe now.

Functions
Forms API function names consist of three parts using this pattern:

d2f + category + d_description

All Forms API functions begin with ' d2f’ without exception. A two- or three-character function
“category” follows. In many cases, this is simply the object type: either * ob’ (for the generic object)
or one of the specific object types: "alt’ for alerts, ' bl k' for blocks, etc. For those classes of
utility functions that do not deal directly with objects, such as those in d2f ct x. h (Forms context)
and d2f pr. h (Property metadata), the letters following the ' d2f’ are more like a categorization of

the function.

After that, two or three letters describe the purpose of the function, followed by an underscore and
then a longetr description of the function's purpose. Having both a short and long description is
obviously redundant, but this makes the Forms API portable to nearly all operating system

platforms.

For example, the function for duplicating alerts is d2f + alt + du_Dupli cate(), and the function
for finding out whether a property of a block is inherited is d2f + bl k + ii _I sproplnherited().
(Don’t worry if you don’t know what these functions do yet; we mention them here just to illustrate
the function naming pattern.) As a general rule, if you know the category of the function (for
example, the object type abbreviation) and you know the operation you want to perform, you can

combine them and there should be a function with that name that you can use.

These rules also apply to the Get and Set functions we mentioned above, with only slight changes.

These functions are named using the following (similar) rules:

12



d2f + category + (gt_Get TypeProp or st_Set TypeProp)

Here, cat egory is again the abbreviated object type, and t and Type ate one of the following five

storage types:
e t Text
* n Nunber
* b Bool ean
e p Blob

* 0 bject

For example, for the “alert” category, the functions would be:

d2f al t gb_Get Bool Prop()
d2f al t gn_Get NunProp()
d2f al t gt _Get Text Prop()
d2f al t go_Get Obj Prop()
d2f al t gp_Get Bl obProp()

d2f al t sh_Set Bool Prop()
d2f al t sn_Set NunProp()
d2f al t st _Set Text Prop()

d2f al t so_Set Obj Prop()
d2f al t sp_Set Bl obProp()

Remember, the  al t’ part shows the object type, so it could be * bl k or’ cnv’ or any other object
type. In addition, the category could be * ob’ which is used when treating the object generically, as
in:

d2f obgb_Get Bool Prop()

d2f obgn_Get NunPr op()
...etc...

The following table shows the complete list of object type abbreviations, along with the object type

constants from the d2f def. h header file:

Object Type Constant from d2f def . h Abbreviation
Generic D2FFO_ANY ob
Alert D2FFO_ALERT alt
Attached library D2FFO ATT LIB alb
Block D2FFO_BLOCK bl k
Canvas D2FFO_CANVAS cnv
Column value D2FFO_COLUWN_VALUE rcv
Cootrdinate info D2FFO_COORD crd
Data source argument D2FFO_DAT_SRC_ARG dsa
Data source column D2FFO_DAT_SRC _COL dsc
Editor D2FFO _EDI TOR edt
Font D2FFO_FONT f nt
Form module D2FFO_FORM_MODULE f md
Form parametet D2FFO_FORM_PARAM fpm
Graphic (boilerplate) D2FFO_GRAPHI C gra

13



Object Type Constant from d2f def . h Abbreviation
Ttem D2FFO | TEM itm
Library program unit D2FFO LI B PROG UNI T I pu
Library module D2FFO_LI BRARY_MODULE lib
List of values (LOV) D2FFO_LOV | ov
LOV column mapping D2FFO _LV_COLMAP I cm
Menu D2FFO_MENU mu
Menu item D2FFO_MENU | TEM mi
Menu module D2FFO_MENU_MODULE md
Menu parameter D2FFO_MENU_PARAM mpm
Obyject group D2FFO_0OBJ_CGROUP obg
Object group child D2FFO_OBG _CHI LD ogc
Object library module D2FFO OBJ_LIB ol b
Object library tab D2FFO OBJ LI B TAB ol t
Program unit D2FFO_PROG UNI'T pgu
Property class D2FFO_PROP_CLASS ppc
Radio button D2FFO_RADI O BUTTON rdb
Record group D2FFO_REC GROUP rcg
Record group column spec D2FFO_RG_COLSPEC rcs
Relation D2FFO_RELATI ON rel
Report object D2FFO_REPORT r pt
Tab page D2FFO_TAB_PAGE tbp
Trigger D2FFO_TRI GGER trg
Visual attribute D2FFO VI S ATTR vat
Window D2FFO_W NDOW W n
Macros

Similar naming rules also apply to the get and set macros we’ve been using all along. All the macros

for getting and setting properties are named using the following pattern:
d2f + category + (g_ or s_) + property type

Again, the cat egory is the two to three character abbreviation of the object type (for example, 'al t’
for alerts, ' bl k’ for blocks, ' cnv’ for canvases, and so on). The ' g_’ indicates a property-get,
while the 's_’ indicates a property-set. Finally, the property type is the full name of the
property, and importantly, is identical to the patterns used in the D2FP_ macros (recall we mentioned
above that the D2FP_ name would be important later). So for example, there's a property type in
d2f def . h called D2FP_FORE_COLOR that applies to items among other object types. Knowing that,

you would construct the name of the macro that sets this property on item objects as follows:

d2f + itm+ s_ + fore_color = d2fitns_fore_color()

In fact, you will see this macro in the d2f i t m h header file.

14



EXAMPLE 2: USING OBJECT AND PROPERTIES

That’s a lot of information, but it gives us enough to walk through another somewhat more
complicated example. In this example, we create a form object, add a canvas object, and use the
type-specific and generic macros and functions to get and set properties. We then create data block
and item objects, and set some properties on those objects as well. The type-specific and generic

Duplicate functions are called at the end of the program.

EXAMPLE 2 — OBJPROP.C

#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>
#i ncl ude <mal | oc. h>

#i ncl ude <d2fctx. h>
#i ncl ude <d2ferr. h>
#i ncl ude <d2ffnd. h>
#i ncl ude <d2f cnv. h>
#i ncl ude <d2f bl k. h>
#i ncl ude <d2fitm h>
#i ncl ude <d2f ob. h>

/*

** Exanpl e Forns APl program

* %

** This programcreates a few objects, gets and sets properties

** using both the conveni ence macros and the underlying functions,
** poth type-specific versions and the generic versions. At the
** end, we duplicate a canvas using both the type-specific and the
** generic function. W also save the nodule so you can load it
** up in the Form Buil der and see what was created.

*/
mai n(int argc, char *argv[])
{
d2f ct xa attr;
d2fctx *ctx = (d2fctx *)O0;
d2f f nd *form= (d2ffmd *)O;
d2f cnv *cnvl;
d2f cnv *cnvz;
d2f cnv *cnv3;
d2f bl k *bl k1;
d2fitm *itml;
d2fotyp otyp;
nunber wi dt h;
t ext *col or;
t ext *nane;

/*

** Create the Fornms APl context

*/

attr.msk_d2fctxa = O;

if ( d2fctxcr_Create(&ctx, &attr) != D2FS_SUCCESS )

{
fprintf(stderr, "Could not create the context\n");
goto error;
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/*

** Create a new form nodul e

*/

if ( d2ffndcr_Create(ctx, & orm (text *)"MOD1") != D2FS_SUCCESS )

fprintf(stderr, "Could not create nodul e\n");
goto error;

/*

** Create a canvas owned by form object, using the type-specific

** function

*/

if ( d2fcnvcr_Create(ctx, (d2fob *)form &cnvl, (text *)"CNV1")
I = D2FS_SUCCESS )

{
fprintf(stderr, "Could not create canvas\n");
goto error;

}

/*

** Get the type of the object we just created. Note that we
** can safely down-cast the canvas (d2fcnv *) to a generic object
** (d2fob *).

* *

** The follow ng section describes all the d2fob* functions in

** more detail. This function sinply gets the object type given
** an object pointer.
*/

if ( d2fobgt_QueryType(ctx, (d2fob *)cnvl, &otyp) != D2FS_SUCCESS )

fprintf(stderr, "Could not query type\n");

goto error;
/*
** Make sure it's really a canvas
*/

if ( otyp == D2FFO_CANVAS )
fprintf(stdout, "Yep, it's a canvas!\n");
el se
fprintf(stderr, "This should never happen!\n");

/*
** Set the background col or of the canvas using the type-specific
** conveni ence macro
*/
if ( d2fcnvs_back_color(ctx, cnvl, (text *)"blue") != D2FS_SUCCESS )
{

fprintf(stderr, "Could not set canvas background\n");

goto error;

/*
** Set the foreground col or of the canvas using the GENERI C
** conveni ence nmacro

if ( d2fobs_fore_color(ctx, (d2fob *)cnvl, (text *)"red")
I = D2FS_SUCCESS )

fprintf(stderr, "Could not set canvas foreground\n");
goto error;

/*




** Get the background col or of the canvas w thout using the

** conveni ence nacro

*/

if ( d2fcnvgt_Get Text Prop(ctx, cnvl, D2FP_BACK COLOR, &col or)
I = D2FS_SUCCESS )

{

fprintf(stderr, "Could not get canvas foreground\n");
goto error;

printf ("canvas background color = %\n", color);
free((dvoid *)color);

/*

** Get the foreground color of the canvas wi thout using the

** conveni ence nmacro, in a generic way

*/

if ( d2fobgt_Get Text Prop(ctx, (d2fob *)cnvl, D2FP_FORE_COLOR
&col or) !'= D2FS_SUCCESS )

{

fprintf(stderr, "Could not get canvas foreground\n");
goto error;

printf ("canvas foreground color = %\n", color);
free((dvoid *)color);

/*

** Create a data bl ock object owned by form object

*/

if ( d2fbl kcr_Create(ctx, (d2fob *)form &bl k1, (text *)"BLK1l")
I = D2FS_SUCCESS )

{
fprintf(stderr, "Could not create block\n");
goto error;

}

/*

** Create an item object owned by bl ock object

*/

if ( d2fitner_Create(ctx, (d2fob *)bl k1, & tml, (text *)"ITM")
I = D2FS_SUCCESS )

{
fprintf(stderr, "Could not create itemn");
goto error;

}

/*

** Put the itemon the canvas, and give it a reasonable size

*/

if ( d2fitns_cnv_obj(ctx, itnl, (d2fob *)cnvl) != D2FS_SUCCESS | |
d2fitms_x_pos(ctx, itml, 10) != D2FS_SUCCESS | |
d2fitms_y_pos(ctx, itml, 10) != D2FS_SUCCESS | |
d2fitms_width(ctx, itml, 100) != D2FS_SUCCESS | |
d2fitns_height(ctx, itnl, 20) != D2FS_SUCCESS )

{
fprintf(stderr, "Could not initialize itemproperties\n");
goto error;

}

/*

** Get the background color of the item

*/

if ( d2fitng_back_color(ctx, itml, &color) != D2FS_SUCCESS )

fprintf(stderr, "Could not get item foreground\n");
goto error;




printf ("itemforeground color = %\n", color ? color : (text *)"NULL");
if ( color ) free((dvoid *)color);

/*

** Get the width of the itemusing the generic nacro

*

/

if ( d2fobg_wi dth(ctx, (d2fob *)itml, & dth) != D2FS_SUCCESS )

{
fprintf(stderr, "Could not get itemw dth\n");

goto error;
}
printf ("itemw dth = %\n", wdth);
/*

** Get the name of the itenis canvas. This property is a quick
** shortcut to getting the D2FP_CNV_OBJ property, and then ask
** the returned object for its nane.

if ( d2fitng_cnv_nan(ctx, itnl, &nane) != D2FS_SUCCESS )

fprintf(stderr, "Could not get item s canvas nane\n");

goto error;
}
printf ("item s canvas nane = %\n", nane);
/*

** ERROR Try to get the itemis background col or using the

** canvas macro. The object knows what type it is, which nakes
** this an illegal operation.

* %

** >>> This call is both a conmpile-tine and run-tinme error.

*/

if ( d2fcnvg_back_color(ctx, itml, &color) != D2FS_SUCCESS )

printf("Expected error: can't treat an itemas a canvas\n");

/*

** Duplicate the canvas object, first using the type-specific function

*/

if ( d2fcnvdu_Duplicate(ctx, (d2fob *)form cnvl, &cnv2, (text *)"CNV2")
I = D2FS_SUCCESS )

{
fprintf(stderr, "Could not duplicate canvas (2)\n");
goto error;

}

/*

** Duplicate the canvas object again, now using the generic function
*/
if ( d2fobdu_Duplicate(ctx, (d2fob *)form (d2fob *)cnvil,

(d2fob **)&cnv3, (text *)"CNV3") != D2FS_SUCCESS )

{
fprintf(stderr, "Could not duplicate canvas (3)\n");
goto error;

}

/*

** Save the formto the filesystem Try loading the formin the
** Form Buil der to see what we created!
*/
if ( d2ffmdsv_Save(ctx, form (text *)"MODL.fnb", FALSE)
I = D2FS_SUCCESS )
{




fprintf(stderr, "Could not save the formin");
goto error;

** Destroy the formnodule object if it was created
if ( form)
(void) d2ffrmdde_Destroy(ctx, form;
/*
** Destroy the context if it was created
*/
if ( ctx)
{

(void) d2fctxde_Destroy(ctx);

return O;

BASIC FORMS APl FUNCTIONS

This section describes the most common functions used in Forms API programs. In this section,

we will describe functions for:

*  Form Object Manipulation Functions
*  Object Metadata

*  Enumerated Property Values

*  Property Metadata

e Forms API Context

FORM OBJECT MANIPULATION FUNCTIONS

Take another look at the generic object header file d2f ob. h that was mentioned above. In this file,

prototypes for the following functions are defined:

d2f obcr_Create (d2fctx *ctx, d2fob *owner, d2fob **ppd2fob, text *name,
d2f otyp objtyp)

d2f obde_Destroy (d2fctx *ctx, d2fob *pd2fob)

d2f obdu_Dupl i cate(d2fctx *ctx, d2fob *new_ owner, d2fob *pd2fob_src,
d2f ob **ppd2fob_dst, text *new_nane)

d2f obre_Replicate(d2fctx *ctx, d2fob *new owner, d2fob *pd2fob_src,
d2f ob **ppd2f ob_dst, text *new_nane)

d2f obmv_Move (d2fctx *ctx, d2fob *pd2fob, d2fob *pd2fob_nxt)
d2f obqt _QueryType(d2fctx *ctx, d2fob *pd2fob, d2fotyp *objtyp)
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d2f obf o_Fi ndObj (d2fctx *ctx, d2fob *owner, text *name, d2fotyp objtyp,
d2f ob **ppd2f ob)

Here we’ll discuss these functions for manipulating Forms objects in detail.

The function d2fobcr_Create(ctx, owner, &niewobj, name, objtyp) Creates and returns a
new object of the specified type, with the specified owner object, and with the specified name. This
operation is the same as creating a new object in the Form Builder’s Object Navigator. For example,

calling this function with:

d2f obcr _Create(ctx, pd2fblk, &d2fitm (text *)"NEWTEM, D2FFO | TEM

would create a new item object called “NEWITEM” owned by the specified block object. You
could then proceed to set property values for the new object. As in the Form Builder development
environment, all objects (except module objects) are owned by exactly one other object. For example,
block objects are owned by form module objects, and item objects are in turn owned by block
objects. Some objects, like triggers, can be owned by more than one type of object (triggers can be
owned by modules, blocks, items, radio buttons, and property classes). Appendix A lists the full

object hierarchy.

The function d2f obde_Destroy(ctx, pd2fob) destroys the specified object and all its properties.
The object is detached from its owner object and ceases to exist. Calling this function has the same
effect as deleting the object in the Object Navigator. Destroying a module object (a form module,
menu module, object library, or PL/SQL libraty) is the same as closing the module in the Object

Navigator.

The function d2f obdu_Dupl i cat e(ctx, new owner, pd2fob_src, &pd2fob_dst, new nane)
duplicates the pd2f ob_src object, creating a new object in pd2f ob_dst with the given name and
given owner. The new object is the same as the original object in that it has the same property
values. However, the subclassing information is discarded, and the inherited property values
"flattened" into local values in the new object. Contrast this with the d2f obre_Replicate()
function which presetves the subclassing information and inheritance pointers. We’ll talk more
about subclassing in a later section, but the difference between duplicating and replicating is worth

mentioning here.

Similar to the Duplicate function, d2fobre_Replicate(ctx, new owner, pd2fob_src,
&d2f ob_dst, new_nane) creates a new object with a the given name and given owning object.
The new object is an exact copy of the original object, with all the same property values and

subclassing relations. This function returns D2FS_FAI L if the system cannot duplicate the entire
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object. Compare it to the d2f obdu_Dupl i cat e() function which flattens the property values so that

all property values become “local” to the new object.

The function d2f obmv_Move(ctx, pd2fob, pd2fob_nxt) reorders an object with respect to its
siblings. This is similar to dragging and dropping the object in the Form Builder Object Navigator,
except that this function requires that the object retain the same owner (in other words, the owner of
pd2f ob and pd2f ob_nxt must be the same). Use a null pointer for pd2f ob_nxt to move the object
to the end of the list. If pd2f ob and pd2f ob_nxt do not share the same ownet, or do not have the

same type, the function returns with the status D2FS_WRONGPARENT or D2FS_WRONGOBJ.

To determine the type of an object, use the function d2fobqgt_QueryType(ctx, pd2fob,
&obj typ). This function places into the objtyp parameter the type of the object, one of the
D2FFO_ constants. Note that once an object is created, its type cannot be changed. Also, objects
such as items and canvases have the concept of a “subtype” but this is merely an ordinary object
property. For example, item objects have a property called D2FP_I TEM_TYPE that tells whether the
item is a push button, text field, check box, etc. All those objects are still of type D2FFO_I TEM

The function d2f obf o_Fi ndObj (ctx, owner, nanme, objtyp, &pd2fob) can find an object by

name given an owner and type. For example, making this function call:

d2f obf o_Fi ndObj (ctx, pd2fblk, (text *)"NEWTEM, D2FFO |TEM &pd2fitm

will find the item called “NEWITEM” belonging to the given block. The found item will be
returned in the final parameter. If the object cannot be found, the function returns with status

D2FS_OBJNOTFOUND.

Type-specific Functions

There are type-specific counterparts of all of these. For example, in d2falt.h, the following

functions are defined:

d2faltcr_Create()
d2f al t de_Destroy()
d2f al tdu_Duplicate()
d2faltre_Replicate()
d2f al t mv_Move()
d2fal t gt _QueryType()
d2fal tfo_Fi ndObj ()

The advantage of the type-specific versions is that they do both compile-time and run-time type

checking. If an object of the wrong type is passed in at runtime, they return an error of type
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D2FS_TYPEM SMATCH. We recommend you use the type-specific versions where possible. For

example, if you’re explicitly creating an LOV object, use d2f | over _Create().

OBJECT METADATA FUNCTIONS

On occasion, you will want to get information about an object #ype rather than about an object itself.
In some sense, this is information about the information that describes an object. For that reason,
we call this “object metadata”. This section describes these functions that can be used to access the

Forms API object metadata:

d2f obgcn_Get Const Name (d2fctx *ctx, d2fotyp objtyp, text **objnane)
d2f obgcv_Get Const Val ue(d2fctx *ctx, text *objnane, d2fotyp *objtyp)
d2f obhp_HasPr op (d2fctx *ctx, d2fob * pd2fobj, ub2 pnum

The function d2fobgcn_Get Const Nane(ctx, objtyp, &objnane) translates from a D2FFO_

object type to a human-readable string describing the object type. For example, calling:

t ext *obj nane;
d2f obgcn_Get Const Nane(ct x, D2FFO_CANVAS, &obj nane)

would cause obj nane to point to a string containing “CANVAS”. The returned string does not

have to be freed, as it is a static string in a static internal table.

Inversely, the function d2f obgcv_Get Const Val ue(ctx, objname, &objtyp) translates from the

a human readable string to the D2FFO_ object type constant. For example, calling:

d2fotyp objtyp;
d2f obgcv_Get Const Val ue(ct x, "CANVAS', &objtyp)

would set obj t yp to D2FFO_CANVAS.
Finally, the function d2f obhp_HasProp(ctx, pd2fobj, proptyp) returns D2FS_YES or D2FS_NO
depending on whether the specified property type 'applies' to the given object. In other words, it

tells whether the property can be assigned to the given object. For example, the following line of

code:
d2f obhp_HasProp(ctx, pd2falt, D2FP_ALT_STY)
returns D2FS_YES because alert objects have the Alert Style property, but the following line of code:

d2f obhp_HasProp(ctx, pd2falt, D2FP_DM._ARY_SI Z2)

returns D2FS_NO because the alerts do not have the DML array size property.
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ENUMERATED PROPERTY VALUES

In the Form Builder Property Palette, many properties are edited using a poplist that restricts the
range of possible property values to a small enumerated list of values. For example, Form Builder
users know that they can set the Alert Style property to Stop, Caution, or Note. We call these

enumerated property values because these are the only legal property values for a particular
property.

Internally, these properties are stored using ordinary numbers, just like conventional number-valued
properties such as height, width, and number-of-records-displayed. As expected, the Forms API
provides numerical constants that correspond to each of the enumerated values. These constants all
begin with D2FC_, and are defined d2f def . h. For example, the Alert Style constants are defined in
d2f def . h as follows:

/ *

** Alert style (D2FP_ALT_STY)
** [ ALT]

*/

#def i ne D2FC_ALST_STOP

#defi ne D2FC_ALST_CAUTI ON
#def i ne D2FC_ALST_NOTE

N~ O

You can see from the comment that these constants apply to the property D2FP_ALT_STY. In Form
Builder, the Alert Style property displays in the Property Inspector using a poplist that shows exactly
these three choices. When you call a function or macro that returns an Alert Style value, it will
always be one of these three values. The following lines of code show how the enumerated constants

are used:

d2f status status;
nunber alert_style;

/* Get the alert style and print a nessage */
status = d2faltg_alt_sty(ctx, alert_obj, &alert_style)
if ( status == D2FS_SUCCESS )
{
printf ("The alert style is: ");

switch ( alert_style)
{
case D2FC_ALST_STOP:
printf("Stop\n ");
br eak;
case D2FC_ALST_CAUTI ON:
printf("Caution\n ");
br eak;
case D2FC_ALST_NOTE:
printf("Note\n ");
br eak;
defaul t:
printf("??2\n ");
br eak;
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}

/* Set the alert style to Caution */
status = d2falts_alt_sty(ctx, alert_obj, D2FC ALST CAUTI ON);

Below, we’ll see a function called d2f prgvn_Get Val ueNanme() that converts between the D2FC_

constants and the actual human-readable string used in the Property Palette.

PROPERTY METADATA FUNCTIONS

Just as there are functions that allow you to access the Forms API object metadata, there are
functions for accessing the Forms API property metadata.

d2f pr gt _Get Type (d2fctx *ctx, ub2 pnum

d2f prgn_GCet Nane (d2fctx *ctx, ub2 pnum text **pnane)

d2f prgvn_Cet Val ueNane (d2fctx *ctx, ub2 pnum nunber val, text **vnane)

d2f prgcv_Get Const Val ue(d2fctx *ctx, text *pcname, ub2 *pnum
d2f prgcn_Get Const Nane (d2fctx *ctx, ub2 pnum text **pcnane)

The function d2f prgt_Get Type(ctx, pnun) returns the storage class of the property type. For
example, d2f prgt_Get Type(ctx, D2FP_ALT_STY) returns D2FP_TYP_NUMBER because the Alert

Style property is stored as a number in the property list.

The function d2f prgn_Get Nane(ctx, pnum &pnane) translates from the property type to a
human-readable string describing the property type. This is the same string that appears in the left-
hand column of the Form Builder Property Palette. For example, d2f prgn_Get Nanme(d2f ct x,

D2FP_ALT_STY, &pnane) puts “Alert Style” in the pnane parameter.

Next, the function d2f prgvn_Get Val ueNane(ctx, pnum val, &vnane) returns a human-
readable name for the enumerated D2FC_ constant. This is the same string that appears in the

poplists in the Form Builder Property Palette when editing an enumerated property. For example:

d2f prgvn_Get Val ueName(ctx, D2FP_ALT_STY, D2FC _ALST_CAUTI ON, &vnane)

puts "Caution" in the vnanme parameter. This function is useful when printing out the properties of
an object in human-readable form. In fact, we can use this function to simplify the code example

above:

d2f status status;
nunber alert_style;

/* get the alert style and print a nessage */

status = d2faltg_alt_sty(ctx, alert_obj, &alert_style)
if ( status == D2FS_SUCCESS )

{

t ext *vnane,
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/* Get the string corresponding to the alert style value */
status = d2f prgvn_Get Val ueNanme(ct x, D2FP_ALT STY, alert_style, &nane);
if ( status == D2FS_SUCCESS )

printf ("The alert style is: %", vnane);

}

/* set the alert style to Caution */
status = d2falts_alt_sty(ctx, alert_obj, D2FC _ALST CAUTI ON);

This new version is more readable and generic, and has fewer hard coded strings.

The final two functions are only really useful when doing advanced parsing of form module files.
The first function, d2f pr gcv_Get Const Val ue(ct x, pcname, &pnun), converts the property type

from the unique internal string descriptor to a proper property type. For example:

d2f prgcv_Get Const Val ue(ctx, "ALT_STY", &pnum

puts D2FP_ALT_STY in the pnumparameter. The inverse function, d2f pr gcn_Get Const Nane (ct x,
pnum &pcnane), converts the property type from an ID to the unique internal string. Using the

same example:

d2f prgen_Cet Const Nane(ct x, D2FP_ALT_STY , &pnane)

puts "ALT_STY" in the pname parameter.

FORMS APl CONTEXT FUNCTIONS

The header file d2f ctx. h defines several functions, which do not apply to specific objects, but
rather defines something of a global context in which the Forms API executes. As we said earlier, all
functions take the Forms API context as their first argument, so the Forms API context is the first

object created, and the final object destroyed. The functions in d2f ct x. h are:

d2f ct xcr_Create (d2fctx **pctx, d2fctxa *ctx_attr)

d2f ct xde_Dest r oy (d2fctx *ctx)

d2fctxsa_SetAttributes (d2fctx *ctx, d2fctxa *ctx_attr)

d2f ct xga_Cet Attributes (d2fctx *ctx, d2fctxa *ctx_attr)

d2f ct xcn_Connect (d2fctx *ctx, text *con_str, dvoid *phstdef)

d2f ct xdc_Di sconnect (d2fctx *ctx)

d2f ct xbv_Bui | der Ver si on(d2fctx *ctx, nunber *version)

d2f ct xcf _ConvertFil e (d2fctx *ctx, text *filenane, d2fotyp nodtyp,
nunber direction)

d2f ct xbi _Builtlns (d2fctx *ctx, text ****pparr)

As we saw in the very first example program, the Forms API context is created by calling
d2f ctxcr_Create(&ctx, &ctx_attr). Typically, this is the first function call in a Forms API
program. The second argument to this function is a pointer to an attribute structure. The first
member of this structure is mask_d2f ct xa, which must be initialized to either zero or a bitwise “ot”

of the D2FCTXA* constants. For each specified constant, the corresponding structure members must
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be filled in. For example, when the mask is set to D2FCTXACDATA, the field cdat a_d2f ct xa must

point to a valid memory address. Refer to the d2f ct x. h file for the set of context attribute options.

The final function call in a Forms API program is usually d2f ct xde_Destroy(ct x). This function

destroys the Forms API context. After this call, no further Forms API calls are possible.

After the Forms API context has been created, you may still access and in some cases modify the
context’s attributes.  To set attributes, use d2fctxsa_SetAttributes(ctx, &ctx_attr).
Remember to initialize the mask_d2f ct xa structure member with the attributes actually being set.
Note that not all Forms APT attributes are settable (only those marked with 'S' in the header file are
settable). To get the context’s attributes, use d2fctxga_GetAttributes(ctx, &ctx_attr).
Remember to initialize the mask_d2f ct xa structure member with the attributes you actually want to

retrieve.

As in the Form Builder, a database connection is required for many operations, such as loading and
saving forms in a database, parsing record group queties, accessing stored procedures, etc. To
connect to a database, use the function d2f ct xcn_Connect (ct x, conn_string, phstdef). This
establishes a database connection given a connect string (conn_string) of the usual form
user nane/ passwor d@lat abase. Alternatively, you may directly supply an Oracle ’ hst def’ pointer
for the connection, if you have connected to the Oracle database without using the Forms API. To

disconnect from the database, use the function d2f ct xdc_Di sconnect ( Ct X) .

The function d2f ct xbv_Bui | der Ver si on(ctx, &vernun) returns the version of the Forms API
currently running. The format of the version number is a decimal number of the form 12334455,
where 1 is the first digit, 2 is the second digit, 33 is the third digit, 44 is the fourth digit, and 55 is the
fifth digit. For example, a return value of 60052902 indicates version 6.0.5.29.2. This is the same
version number shown in the Form Builder when choosing the menu option Help —» About Form

Builder.

The Form Builder allows you to convert files from binary . f b files to ASCII . fnt files. The
benefit of . f nt files is that they are sometimes more easily stored in source control systems. To do
this using the Forms API, use the function d2f ct xcf_ConvertFile(ctx, filenane, nodtyp,
di rection), which converts an . f mb file to an . f nt file or vice-versa. The fi | ename parameter is
the name of the file on disk, nodtyp is one of the module object types (for example,
D2FFO_FORM_MODULE), and di r ect i on is either Bl NTOTEXT ot TEXTTOBI N, as defined in d2f ct x. h.

The final function defined in d2f ct x. h is d2f ct xbi _Bui I t I ns(ctx, pparr). This utility function

allocates and returns an array-of-an-array (that is, a table) of strings listing each of the PL/SQL Built-
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in functions, organized by package name. Each row of the table is an array of strings; the first string
in each row is the package name and the remaining strings in that row are the PL/SQL Built-ins in
that package. This routine allocates memory for each string, so it should only be called once in order

to avoid memory leaks.

EXAMPLE 3: USING API CONTEXT

This demonstrates several metadata and forms context concepts, including routines for connecting
and disconnecting from a database, and printing the version number. It creates a canvas and a block
with an item, duplicates the canvas twice, then saves the form to the file system. It also gets and sets

vatious properties using both the generic and type-specific macros.

EXAMPLE 3 — CONTEXT.C

#i ncl ude <stdio. h>
#i ncl ude <mal |l oc. h>

#i ncl ude <d2fct x. h>
#i ncl ude <d2ferr. h>
#i ncl ude <d2ff nd. h>
#i ncl ude <d2fcnv. h>
#i ncl ude <d2f bl k. h>
#i ncl ude <d2fitm h>
#i ncl ude <d2f ob. h>

/ *

** This programillustrates the various Forns Context functions.
*/
mai n(int argc, char *argv[])
{
d2f ct xa attr;
d2f ctx *ctx = (d2fctx *)O0;
d2f f nd *form= (d2ffmd *)O;
d2f cnv *cnvl;
d2f cnv *cnv2;
d2f cnv *cnv3;
d2f bl k *bl k1;
d2fitm *itml;
d2f ot yp otyp;
nunber wi dt h;
t ext *col or;
t ext *nane;
nunber ver si on;
/~k
** Check arguments — the user must supply a connection string
*/
if (argc '=2)
{
fprintf(stderr, "USAGE: % <usernanme>/<password>[ @at abase]\n",
argv[0]);
goto error;
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/*
** Create the Forns APl context

*/

attr.msk_d2fctxa = O;

if ( d2fctxcr_Create(&ctx, &attr) != D2FS SUCCESS )

{
fprintf(stderr, "Could not create the context\n");
goto error;

}

/*

** Connect to a database

*/

if ( d2fctxcn_Connect(ctx, ((text *)argv[1], (dvoid *)0 )

I = D2FS_SUCCESS )

nunber\n");

{
fprintf(stderr, "Could not connect to the database\n");
goto error;
}
/*
** Get the version of the Forns API
*/
if ( d2fctxbv_Buil derVersion(ctx, &version) != D2FS_SUCCESS )
{
fprintf(stderr, "Could not get the version
goto error;
}
/*

** Print out the version of the Fornms API

printf ("Running Version % . %. %d. %d. %d (%) of t
ver si on/ 10000000 % 10, versi on/ 1000000
ver si on/ 10000 % 100, version/ 100 9400,
version % 100, version);

/*

** Create a new form nodul e

*/

if ( d2ffndcr_Create(ctx, & orm (text *)"MOD1")
{

fprintf(stderr, "Could not create nodul e\ n'

goto error;

}
/*

he Forns API\n",
% 10,

| = D2FS_SUCCESS )

DE

** Create a canvas owned by form object, using the type-specific

** function
*/

if ( d2fcnvcr_Create(ctx, (d2fob *)form &cnvl, (text *)"CNV1")

| = D2FS_SUCCESS )

{
fprintf(stderr, "Could not create canvas\n");
goto error;

}

/*

** Get the type of the object we just created. Note that we

** can safely down-cast the canvas (d2fcnv *) to
** (d2fob *).

*/

if ( d2fobgt_QueryType(ctx, (d2fob *)cnvl, &otyp)

a generic object

I = D2FS_SUCCESS )
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fprintf(stderr, "Could not query type\n");

goto error;
}
/*
** Make sure it’s really a canvas
*/

if ( otyp == D2FFO_CANVAS )
fprintf(stdout, "Yep, it's a canvas!\n");
el se
fprintf(stderr, "This should never happen!\n");

/*
** Set the background col or of the canvas using the type-specific
** conveni ence nacro
*/
if ( d2fcnvs_back_color(ctx, cnvl, (text *)"blue") != D2FS_SUCCESS )
{
fprintf(stderr, "Could not set canvas background\n");
goto error;

/*
** Set the foreground color of the canvas using the GENERI C
** conveni ence nacro
*/
if ( d2fobs_fore_color(ctx, (d2fob *)cnvl, (text *)"red")
I = D2FS_SUCCESS )

{
fprintf(stderr, "Could not set canvas foreground\n");
goto error;

}

/*

** Get the background col or of the canvas w thout using the

** conveni ence nacro

*/

if ( d2fcnvgt_Get Text Prop(ctx, cnvl, D2FP_BACK COLOR, &col or)
I = D2FS_SUCCESS )

{

fprintf(stderr, "Could not get canvas foreground\n");
goto error;

printf ("canvas background color = %\n", color);
free((dvoid *)color);

/*

** Get the foreground color of the canvas wi thout using the

** conveni ence nacro, in a generic way

*/

if ( d2fobgt_Get Text Prop(ctx, (d2fob *)cnvl, D2FP_FORE_COLOR
&col or) !'= D2FS_SUCCESS )

{

fprintf(stderr, "Could not get canvas foreground\n");
goto error;

printf ("canvas foreground color = 9%\n", color);
free((dvoid *)color);

/*

** Create a data bl ock object owned by form object

*/

if ( d2fbl kcr_Create(ctx, (d2fob *)form &bl k1, (text *)"BLK1l")
I = D2FS_SUCCESS )

{




/*

* %

if

/*

* %

if

* *

| *
* %
*/
if

pr
| *

* *

* *

* *

if

pr
| *

* %

* *

* %

fprintf(stderr,

goto error;

Create an item obj ect owned by bl ock object

( d2fitncr_Create(ctx, (d2
I = D2FS_SUCCESS )

fprintf(stderr,

goto error;

Put the itemon the canvas,

( d2fitms_cnv_obj (ctx,

d2fitms_x_pos(ctx, itmd,
d2fitns_y pos(ctx, itml,
d2fitms_wi dth(ctx, itmd,
d2fitns_height(ctx, itnl

fprintf(stderr, "Could

goto error;

fob *)bl k1, & tnt,

itml, (d2fob *)cnvl)
10) != D2FS_SUCCESS | |
10) !'= D2FS_SUCCESS | |

"Coul d not create block\n");

(text *)"ITM")

"Could not create itemn");

and give it a reasonable size

| = D2FS_SUCCESS | |

100) != D2FS_SUCCESS | |

, 20) != D2FS_SUCCESS )

not initialize itemproperties\n");

Get the background color of the item

( d2fitmy_back_

col or(ctx,

fprintf(stderr, "Could

goto error;

itml, &color) != D2FS_SUCCESS )

not get item foreground\n");

intf ("itemforeground color = %\n", color ? color : (text *)"NULL");
( color ) free((dvoid *)color);

CGet the width of the itemusing the generic macro

( d2fobg_wi dt h(ctx, (d2fob

fprintf(stderr, "Could

goto error;

intf ("itemwdth = %\ n",

Get the nane of the item s canvas.
shortcut to getting the D2FP_CNV_OBJ property,

the returned object for it

( d2fitmy_cnv_nantctx,

fprintf(stderr, "Could

goto error;

intf ("items canvas name =

itml, &nane)

*)itnl, &width) != D2FS_SUCCESS )

not get itemw dth\n");

wi dt h);

S nane.

This property is a quick
and then ask-

| = D2FS_SUCCESS )

not get itenmi s canvas nanme\n");

%\ n", nane);

ERROR: Try to get the item s background col or using the

canvas nmcro.
this an illegal

The obj ect
operati on.

knows what type it

is,

whi ch makes
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* *

>>> This call is both a conpile-tine and run-tinme error.

*/
if ( d2fcnvg_back_color(ctx, itml, &color) !'= D2FS_SUCCESS )
{
printf("Expected error: can’t treat an itemas a canvas\n");
}
/*
** Duplicate the canvas object using the type-specific function
*/
if ( d2fcnvdu_Duplicate(ctx, (d2fob *)form cnvl, &cnv2, (text *)"CNV2")
I = D2FS_SUCCESS )
{
fprintf(stderr, "Could not duplicate canvas (2)\n");
goto error;
}
/*
** puplicate the canvas object using the generic function
*/
if ( d2fobdu_Duplicate(ctx, (d2fob *)form (d2fob *)cnvi,
(d2fob **)&cnv3, (text *)"CNV3") != D2FS_SUCCESS )
{
fprintf(stderr, "Could not duplicate canvas (3)\n");
goto error;
}
/*
** Save the formto the filesystem Try loading the formin the
** Form Buil der to see what we created!
*/
if ( d2ffmdsv_Save(ctx, form (text *)"MODL.fnb", FALSE)
I = D2FS_SUCCESS )
{
fprintf(stderr, "Could not save the formn");
goto error;
}
error:
/*
** Destroy the formnodule object if it was created
*/
if ( form)
{
(voi d) d2f frndde_Destroy(ctx, form;
}
/*
** Di sconnect fromthe database, and destroy the context if it was
** created
*/
if ( ctx)
(void) d2fctxdc_Di sconnect (ctx);
(voi d) d2f ct xde_Destroy(ctx);
return O;
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EXAMPLE 4: WORKING WITH GENERIC OBJECTS

This example program loads a module from disk, then loops over every object in the module,
printing the name and type of the object as well as the entire list of property values. It’s essentially a
very rudimentary version of the “object list report” in the Form Builder development environment.

The example illustrates how to:

*  Work with generic objects
*  Use the object and property metadata functions

*  Work with the object ownership hierarchy

EXAMPLE 4 — TRAVERSE.C

#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>
#i ncl ude <mal |l oc. h>

#i ncl ude <d2ferr. h>
#i ncl ude <d2fctx. h>
#i ncl ude <d2ffnd. h>
#i ncl ude <d2f ob. h>
#i ncl ude <d2f pr. h>

int traversebjects(d2fctx *ctx, d2fob *obj, int level);

/*
** This programtakes a list of file
*/
int main(int argc, char *argv[])
{
d2f ct xa attr;
d2f ct x *ct X; /* FAPlI context */
d2f ob *v_obj; [/* form nodul e object */
/~k
** Check the argunents
*/
if (argc '=2)
{
fprintf(stderr, "USAGE % <filenanme>\n", argv[O0]);
exit(1);
}
/*
** Create a context
*/

attr.msk_d2fctxa = O;
if ( d2fctxcr_Create(&ctx, &attr) != D2FS SUCCESS )

{
fprintf(stderr, "Could not create the context\n");
exit(1l);

}

/*

** | oad the form nodul e
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/*

** This routine | oops over each object and prints out its properties.

*/
i nt

{

*/

if ( d2ffndl d_Load( ctx, & _obj, (text*)argv[l], FALSE) != D2FS_SUCCESS )

{
fprintf(stderr, "Could not |oad nodule %\n", argv[1]);
exit(1l);

}

/*

** traverse all of the objects in the form nodul e object
*/
traversebjects( ctx, v_obj, 0);

*
{:* destroy the form nodul e object
d/2ff ndde_Destroy(ctx, v_obj);

| *

:;‘ destroy the context

d2f ct xde_Destroy(ctx);

return O;

traverse(bj ect s(d2fct x* ctx, d2fob* p_obj, int level)

i nt i

t ext *v_nane,

t ext *v_typ_nane,
d2f ot yp v_obj _typ;
d2f pnum prop_numn

t ext *v_prop_nane;
d2f ob *v_subobj ;
d2f ob *v_owner;

/*

** This flag just ensures that Object properties are processed
** after nunber, bool ean and text properties.

*/

bool ean vV_processi ng_obj ects = FALSE;
/*

** Get object type.

*/

if ( d2fobgt_QueryType(ctx, p_obj, & _obj_typ) != D2FS_SUCCESS )
{

}

/*
** 1f the object type is bogus, then this is sonething we’'re not
** supposed to be nessing with, so we won't.

return (D2FS_FAIL);

*/
if ( v_obj_typ > D2FFO_MAX )
{

return (D2FS_SUCCESS);
}
/*

** Make sure object is naned. W shouldn’t be nessing with any
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** object that doesn’'t have a nane.
*/
if ( d2fobhp_HasProp(ctx, p_obj, D2FP_NAME) != D2FS_YES )

{
return D2FS_SUCCESS;

}

/*

** Print some |eading spaces (indentation).
*

/

putchar(’\n");

for (i=0; i<3*level; i++) putchar(’ ');

/*

** Print the object’s nane.

*/

d2f obg_nane(ctx, p_obj, &v_nane);

printf("0BJ NAME = %", v_nane ? v_nane : (text *)"NULL");

/*

** Print the object’s type.

*

/

if ( d2fobgcn_Get Const Name(ctx, v_obj_typ, & _typ_name) == D2FS_SUCCESS )

printf(" (TYPE = %)", v_typ_name ? v_typ_nanme : (text *)"NULL");
printf("\n");
| oop_begi n:

/*

** Wal k through all properties.

*/

for ( prop_num= D2FP_M N, prop_num <= D2FP_NMAX; prop_numt+ )

/*
** |f the object doesn't have this property, or we can’t get
** the name of the property, or if the property has no nane,
** then skip to the end of the | oop.
*/
if ( d2fobhp_HasProp(ctx, p_obj, prop_num != D2FS_YES ||
d2f prgn_Get Name(ctx, prop_num &v_prop_nane)
I'= D2FS_SUCCESS || v_prop_name == (text *)0 )
{

}

/*

** Exclude these property types. These properties
** we don’t want to print.

*/

switch (prop_num

conti nue;

case D2FP_FRST_NAVI GATI ON_BLK OBJ :
case D2FP_NXT_NAVI GATI ON_BLK_CBJ :
case D2FP_PREV_NAVI GATI ON_BLK OBJ :
case D2FP_OBJ_GRP_CHI LD REAL_CBJ :
case D2FP_OG CHI LD :

case D2FP_SOURCE :

case D2FP_DI RTY_I NFO :

case D2FP_ACCESS KEY_STRI D

case D2FP_ALT_MsSG STRI D

case D2FP_BLK _DSCRP_STRI D

case D2FP_BTM TTL_STRI D

case D2FP_BTN 1 _LBL_STRI D
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case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case

D2FP_BTN 2_LBL_STRI D
D2FP_BTN_3_LBL_STRI D
D2FP_FAI L_MSG STRID :
D2FP_FRAMVE TTL_STRID :
D2FP_HI GHEST_VAL_STRID :
D2FP_HI NT_STRID :
D2FP_HLP_DSCRP_STRI D :
D2FP_INIT_VAL_STRID :
D2FP_KBRD_ACC STRID :
D2FP_KBRD HLP_TXT_STRID :
D2FP_LABEL_STRID :
D2FP_LOWEST VAL_STRID :
D2FP_M NIM ZE_TTL_STRID :

D2FP_MNU_PARAM | NI T_VAL_STRID :

D2FP_PARAM | NI T_VAL_STRI D :
D2FP PRMPT_STRI D :
D2FP_SUB_TTL_STRI D :
D2FP_TEXT_STRID :
D2FP_TI TLE_STRI D :
D2FP_TOOLTI P_STRI D :
D2FP_PERSI ST_CLI ENT_I NFO :
D2FP PAR_FLPATH :
D2FP_PAR_MODSTR :
D2FP PAR_MODTYP :
D2FP_PAR_MODULE :
D2FP_PAR _NAM :
D2FP_PAR_FLNAM :
D2FP_PAR SL10BJ_NAM :
D2FP_PAR SL10BJ_TYP :
D2FP_PAR SL20BJ_NAM :
D2FP_PAR SL20BJ_TYP :
D2FP_PAR TYP :
D2FP_SUBCL_SUBOBJ :
D2FP_SUBCL_CBJGRP :
conti nue;

defaul t:

}
/*

br eak;

** Switch based on property storage TYPE.

*/

switch ( d2f prgt_Get Type(ctx,

case

case

D2FP_TYP_BOOLEAN:

if ( !'v_processing_objects )

{

bool ean v_val ue;

d2f obgb_Get Bool Prop(ct x,

for (i=0; i<3*level;

printf ("% 30.30s
}

br eak;

D2FP_TYP_NUVBER:

if ( !'v_processing_objects )

{

nunber v_val ue;
text *v_str;

d2f obgn_Get NunPr op( ct x,
for (i=0; i<3*level;

printf ("% 30.30s

prop_nun) )

p_obj, prop_num &v_val ue);
i++) putchar(’ ');
= (b) %\n", v_prop_nane, v_value);

p_obj, prop_num &v_val ue);
i++) putchar(’ ');
=(n ",

V_prop_nane);
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/* | f GetVal ueNanme()succeeds, print as a string */
if ( d2f prgvn_Get Val ueNane(ctx, prop_num v_val ue,
&v_str) == D2FS_SUCCESS )
printf("%\n", v_str);
el se
printf("%\n", v_value);
}

br eak;

case D2FP_TYP_TEXT:
if ( !'v_processing_objects )

{
text* v_val ue;
d2f obgt _Get Text Prop(ctx, p_obj, prop_num &v_val ue);
for (i=0; i<3*level; i++) putchar(’ ');
printf("%30.30s = (t) %\n", v_prop_nane,
v_value ? v_value : (text *)"NULL");
if ( v_value)
free(v_val ue);
}
br eak;

case D2FP_TYP_OBJECT :

/*
** Process object properties last (after nunber, text,
** etc.).
*/
if (!v_processing_objects)
{
br eak;
}
/~k
** Get the subobject pointed to by this property.
*/

if ( d2fobgo_Get Obj Prop(ctx, p_obj, prop_num &v_subobj)
I = D2FS_SUCCESS )
{

}

/*

** Continue if there are no subobjects.
*

/

if (v_subobj == (d2fob *)O0)

{

}

/*

** Get the owner of the subobject.

*/

if ( d2fobg_owner(ctx, v_subobj, & _owner) != D2FS_SUCCESS )
{

return ( D2FS_FAIL );

br eak;

return (D2FS_FAIL);

—

*

I f the owner of the subobject isn't the original object,
then it’s not really a subobject, so skip it. This
keeps use from exam ni ng next, previous, source, the
canvas of an item etc.

* Ok 3k ok ok T~

—_ —

(p_obj !'= v_owner)

_——
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br eak;

}
/*
** Print the nane of the object property
*/
for (i=0; i<3*level; i++) putchar(’ ');

printf("%30.30s = (object) ...\n", v_prop_nane);

/*

** Recursively process the subobject and all its siblings.
*/

while (v_subobj != (d2fob *)0)

{

traversebj ects(ctx, v_subobj, level + 1);

if ( d2fobg_next(ctx, v_subobj, &v_subobj)
! = D2FS_SUCCESS)
{

}
}

br eak;

return (D2FS_FAIL);

defaul t:
br eak;

/*
** G0 through the | oop once nore, this time |ooking for object-
** val ued properti es.
*/
if ( !v_processing_objects )
v_processi ng_obj ects = TRUE;
goto | oop_begi n;

}
return (D2FS_SUCCESS);

WRITING ROBUST FORMS AP| PROGRAMS

In this section, we’ll learn techniques for writing high quality, robust Forms API programs. Two of

the most important ways to do this are discussed here:

*  Handling Errors and Return Codes

*  Managing Memory

HANDLING ERRORS AND RETURN CODES

Nearly all the Forms API functions return a status code of the following type:
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d2f st at us

All the status codes ate constants beginning with D2FS_. They are defined and documented in the
file d2f err. h. If a function successfully completes, it generally returns D2FS_SUCCESS. Otherwise,
if a function fails for any reason, it returns D2FS_FAI L or one of the other more specific error codes,
such as D2FS_BADPROP or D2FS_NULLOBJ. Some functions, such as d2f obhp_HasProp(), return
either D2FS_YES or D2FS_NOwhen completing successfully, or one of the error messages if an error

has occutrred.

For example, if you want to retrieve the bevel of an item, you would write the following code:

d2f st at us st atus;
nunber bevel ;

status = d2fitng_bevel (ctx, itenmpbj, &bevel)

If status is D2FS_SUCCESS, then you can be assured that the bevel variable contains the bevel
property value for the item object. If it returns something else, then you cannot assume that bevel

refers to anything valid; in fact, it is probably uninitialized memory.

Note: we strongly recommended that you check the status codes returned by every Forms API call.
Ignoring the status codes will result in hard-to-debug memory-related problems, as you may be

referring to uninitialized memory or corrupted objects.

MANAGING MEMORY

By default, the Forms API uses the standard malloc(), realloc(), and free() functions to
manage user memory. If desired, you can instruct the Forms API to use your own memory
management routines. You can do this when creating the Forms API context by setting the
D2FCTXAMCALLS attribute mask and providing function pointers for mal | oc, real | oc, and free
when calling d2f ct xcr_Create(). The signature of the user-supplied functions is the same as
mal | oc/reall oc/free, except that the d2fctx (context) is passed in as an additional (first)
argument. If your memory management routines need to access any non-global variables, you can
use the “client data” field of the context to store a pointer to any arbitrary memory address. For

example:

/* function prototypes */

void *nymal l oc (d2fctx *ctx, size_t size);

void *nyreal l oc(d2fctx *ctx, void *ptr, size_t newsize);
void nyfree (d2fctx *ctx, void *ptr);

/* main function */
mai n()
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}

/*

voi d clientptr;
d2fctx *ctx;
d2fctxa attr;

/* set up sone client-defined information */
clientptr = InitMApplication();

/[* set up the attribute nmask for creating the context */
attr.mask_d2f ct xa = D2FCTXAMCALLS | D2FCTXACDATA;
attr.cdata_d2fctxa = clientptr;

attr.d2f mal c_d2f ctxa = nynal | oc; /* type = d2frmalc */
attr.d2fnfre_d2fctxa = nyfree; /* type = d2fmrlc */
attr.d2fnrl c_d2fctxa = nyreal |l oc; /* type = d2fnfre */

/* create the context */
d2fct xcr_Create(&ctx, &attr);

ny malloc routine */

void *nymal |l oc (d2fctx *ctx, size_t size)

{

}

In most cases, you will not want to provide your own routines, and only want to accept the default.

An important memory-related issue that you should be aware of is that when you “get” text-valued

d2fctxa attr;

/* get the client data fromthe FAPI context */

attr.mask_d2f ct xa = D2FCTXACDATA;

if ( d2fctxga_GetAttributes(ctx, &attr) != D2FS_SUCCESS )
return ( (void *)0 );

/* call the REAL client malloc with client's own context handle */
return ( MyReal Mal |l oc(attr.cdata_d2fctxa, size);

property values such as color name, label, or title, the string that returns is a cgpy of the string that is

stored internally. When you are finished using the string, you need to free() it. If you do not free

the string, you will cause a memory leak. Similatly, when “setting” a text-valued property, the API

makes a copy of the string before storing it in the object.

By contrast, when “getting” blob-valued properties, the returned value is #or a copy of the value

stored internally; it is a pointer to the same piece of memory. These values should not be explicitly

freed by the client; the Forms API will free the memory when the object is destroyed or the property

value is changed or defaulted.

For number-valued, Boolean-valued, and object-valued properties, there are no memory issues

because no memory is allocated when getting or setting these property types.
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OBJECT SUBCLASSING USING THE FORMS API

In this section, we’ll learn how to use object subclassing in the Forms API. This section contains

two major sections:

*  Basic subclassing

*  Advanced subclassing

BASIC SUBCLASSING

First a little background on subclassing in Oracle Forms. Each Forms object has a list of properties,
and each property can either be unspecified (that is, default) or specified (that is, has a local value).
Almost every object can also have something called a “subclassing source” which is a reference to
another object. If an object has a subclassing source, then the object will pick up (“inherit”) values
for unspecified properties from the subclassing source object. If the property is unspecified in the
subclassing source, then Form Builder will look in #hat object’s subclassing source (and so on) until it
finds an object that does not have a subclassing source, at which point the system default value is
returned. An object’s subclassing source must be either another object of the same type, or a

property class object.

In the Form Builder, you can set an object’s subclassing source using the “Subclass Info” dialog. In
the Forms API, a function is provided that allows you to set or remove an object’s subclassing
source. There are also functions for querying whether properties are specified, unspecified,

inherited, etc.

Take another look at the generic object header file d2fob. h. In this file, prototypes for the

following functions are defined:

d2f obsc_Subd ass (d2fctx *ctx, d2fob *pd2fob, d2fob *parent,
bool ean keep_pat h)

d2f obi s_I sSubcl assed (d2fctx *ctx, d2fob *pd2fob)

d2f obi p_I nherit Prop (d2fctx *ctx, d2fob *pd2fob, ub2 pnum

d2fobii I sproplnherited(d2fctx *ctx, d2fob *pd2fob, ub2 pnum

d2f obi d_| spropDefault (d2fctx *ctx, d2fob *pd2fob, ub2 pnum

The function d2f obsc_SubCd ass(ctx, pd2fob, parent, keep_path) changes the subclassing
source of an object to the specified parent object. This is the same as setting the Subclass
Information property in the Form Builder’s Property Palette. As in the Form Builder, an important
side effect of this function is that local property values in the child object will be removed (that is,
made unspecified, or defaulted) for all properties which are locally defined (that is, specified) on the

parent object. The keep_pat h argument indicates whether the system should refer to the parent
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object's module by filename alone or by path+filename. The recommended choice is FALSE for this

argument in most cases.

You can find out whether an object is subclassed by calling d2f obi s_I sSubcl assed(ct x,
pd2fob). This function returns D2FS_YES or D2FS_NO depending on whether the object has a

subclassing source object from which it may inherit property values.

The function d2fobi p_l nheritProp(ctx, pd2fob, pnun) removes any local value for the
specified property type pnum putting the property value back to its default or “unspecified” state.
This effectively forces the object to inherit the property value from its subclassing source, if it has
one. If it does not have a subclassing source, then the property value is inherited from the system

default value.

Use the function d2f obi d_I spropDef aul t (ctx, pd2fob, pnunm) to find out whether or not an
object has a local (that is, “specified”) value for the given property. If the object has a local value,
then the function returns D2FS_NO since the property is #ot default-valued. If the object does not
have a local value, meaning the object is either inheriting a value or picking up the system default

value, then this function returns D2FS_YES.

The  function  d2fobii_Isproplnherited(ctx, pd2f ob, pnum is  similar  to
d2f obi d_I spropDefaul t (), but slightly different. This function returns D2FS_YES or D2FS_NO
depending on whether the given object is actually inheriting the specified property from a
subclassing source object. It’s different because it only returns D2FS_YES when the given object has
no local value, and is inheriting a non-default value from its subclassing source. By contrast,
d2f obi d_I spropDefaul t () will always return D2FS_YES when the object has no local value,

whether or not the object is inheriting from another object.

ADVANCED SUBCLASSING

This section describes a few advanced topics related to object subclassing.

Three special Forms properties have been defined which allow you to directly access and manipulate

the internal bits of the subclassing information structure:

«  D2FP_PAR FLNAM
«  D2FP_PAR FLPATH
«  D2FP_PAR _MODSTR

Together, these three properties uniquely identify a specific file either in the database or on the

filesystem. The identified file is where the object’s subclassing source object lives. If the name and
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path are null, that implies that the subclassing soutce is in the same module as the child (that is, a

local reference).

The D2FP_PAR_FLNAM property of an object contains the filename of the module where the
subclassing source resides. If the subclassing source is in the same module, then a null string is
returned. The D2FP_PAR_FLPATH property of an object contains the pathname of the module where
the subclassing source can be found. If the subclassing source is in the same module, then a null
string is returned. Lastly, the D2FP_PAR_MODSTR property of an object tells whether the object’s

subclassing source is stored either on the filesystem or in the database.

Once the subclassing source object’s module file is identified, up to four pairs of additional

properties identify the actual source object within that file. These properties are:

D2FP_PAR_MODULE, D2FP_PAR_MODTYP
D2FP_PAR_NAM D2FP_PAR TYP
D2FP_PAR SL10BJ_NAM D2FP_PAR SL10BJ_TYP
D2FP_PAR_SL20BJ_NAM D2FP_PAR SL20BJ_TYP

Each pair of properties represents a “source level.” A source level is an object name and type, with
each level becoming more specific, and lower in the object hierarchy. Together, the source levels
pinpoint a precise object in the source module. For example, an item’s subclassing information
consists of three levels: the first (module) level might be a module object called MODULEL, the second
level could be a block called BLOCK2, and the third level could be an item called | TEMB—thus
identifying a specific item source object. Note that objects directly owned by the module only
require two levels, while low-level objects such as radio buttons and some triggers require as many as

four levels.

The D2FP_PAR_MODULE and D2FP_PAR_MODTYP properties identify the module name and type. The
D2FP_PAR_NAMand D2FP_PAR_TYP properties identify the next level (a child of the module), and the
D2FP_PAR_SL10BJ_NAM and D2FP_PAR_SL10BJ_TYP properties identify a child of the child of the
module. Finally, the D2FP_PAR_SL20BJ_NAMand D2FP_PAR_SL20BJ_TYP properties identify a third-

level descendant object relative to the module.

Fach of these properties is both gettable and settable. If you use these low-level functions to sef the
subclassing source of an object (as opposed to calling the more convenient d2f obsc_Subd ass()),

you must call:

d2f obra_Reattach(d2fctx *ctx, d2fob *pd2fob)
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to adjust the given object’s actual source pointer to reflect changes made to the individual internal

subclassing properties.

information has been directly modified using one of the above low-level functions.

EXAMPLE 5: USING SUBCLASSING

This is intended for hooking up subclassing relations after the source

This example demonstrates subclassing concepts. In the code below, we create a form containing

two canvas objects. The background color is set on the first canvas. Then, the second canvas is

subclassed from the first canvas, thereby inheriting its color property. The example demonstrates

how property values are propagated from a subclassing source object, and how property values may

be overridden with local values. Lastly, we see how the D2FP_PAR_MODULE property contains the

name of the module where an object’s subclassing source object resides.

EXAMPLE 5 — SUBCLASSING.C

#i
#i

#i
#i
#i
#i

ncl ude <stdio. h>
ncl ude <nmal |l oc. h>

ncl ude <d2fctx. h>
ncl ude <d2ferr. h>
ncl ude <d2ffnd. h>
ncl ude <d2fcnv. h>

#i ncl ude <d2f bl k. h>
#i ncl ude <d2fitm h>
#i ncl ude <d2f ob. h>
/~k
** This programillustrates the use of subclasing in the Fornms API
*/
mai n(int argc, char *argv[])
{
d2f ct xa attr;
d2f ct x *ctx = (d2fctx *)O;
d2f fnd *form= (d2ffmd *)O0;
d2f cnv *cnvl;
d2f cnv *cnv2;
t ext *col or;
t ext * par nod;

/*

** Create the Forns APl context
*/

attr.mask_d2fctxa = O;

if ( d2fctxcr_Create(&ctx, &attr)
{

I = D2FS_SUCCESS )

fprintf(stderr, "Could not create the context\n");

goto error;

}

/*
** Create a new form nodul e
*/
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if ( d2ffndcr_Create(ctx, & orm (text *)"MODL") != D2FS_SUCCESS )
{
fprintf(stderr, "Could not create nodul e\n");
goto error;
}
/*
** Create a canvas owned by form object
*/
if ( d2fcnvcr_Create(ctx, (d2fob *)form &cnvl, (text *)"CNV1")
I = D2FS_SUCCESS )
{
fprintf(stderr, "Could not create canvas 1\n");
goto error;
}
/*
** Set the background col or of the canvas
*/
if ( d2fcnvs_back_color(ctx, cnvl, (text *)"blue") != D2FS_SUCCESS )
{
fprintf(stderr, "Could not set canvas background\n");
goto error;
}
/*
** Create a another canvas owned by form obj ect
*/
if ( d2fcnver_Create(ctx, (d2fob *)form &cnv2, (text *)"CNV2")
I = D2FS_SUCCESS )
{
fprintf(stderr, "Could not create canvas 2\n");
goto error;
}
/*
** Make cnvl the subcl assing source of cnv2
*/
if ( d2fobsc_SubC ass(ctx, cnv2, cnvl, FALSE) != D2FS_SUCCESS )
{
fprintf(stderr, "Could not subclass canvas\n");
goto error;
}
/*
** Find out whether cnv2 is now subclassed (it should be!)
*/
if ( d2fobis_IsSubclassed(ctx, cnv2) == D2FS _YES )
printf("Cnv2 is subclassed (correct)\n");
el se
printf("Cnv2 is NOT subclassed (error)\n");
/*
** |s the background col or being inherited?
*/
if ( d2fobii_Isproplnherited(ctx, cnv2, D2FP_BACK_COLOR) == D2FS_YES )
printf("Cnv2 background color is inherited (correct)\n");
el se
printf("Cnv2 background color is NOT inherited (error)\n");
/*
** Get the background color of cnv2 (it should be blue since
** the property is being inherited)
*/
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if ( d2fcnvg_back_col or(ctx, cnv2, &color) != D2FS_SUCCESS )
{
fprintf(stderr, "Could not get background color\n");
goto error

}
printf ("Cnv2 color = % (blue)\n", color ? color : (text *)"NULL");
if ( color ) free((dvoid *)color);

/*
** Set the background col or of cnvl
*/
if ( d2fcnvs_back _color(ctx, cnvl, (text *)"red") != D2FS_SUCCESS )
{
fprintf(stderr, "Could not set canvas background\n")
goto error

}

/*
** Get the background col or of cnv2 (should be red this tine)
*/
if ( d2fcnvg_back_col or(ctx, cnv2, &color) != D2FS_SUCCESS )
{
fprintf(stderr, "Could not get background color\n");
goto error

}
printf ("Cnv2 color = % (red)\n", color ? color : (text *)"NULL")
if ( color ) free((dvoid *)color);

/*
** Qverride cnv2 color with "green"
*/
if ( d2fcnvs_back_color(ctx, cnv2, (text *)"green") != D2FS SUCCESS )
{
fprintf(stderr, "Could not set canvas background\n")
goto error

}

/*
** et the background col or of cnv2 (should be green this tine)
*/
if ( d2fcnvg_back_col or(ctx, cnv2, &color) != D2FS_SUCCESS )
{
fprintf(stderr, "Could not get background color\n");
goto error

}
printf ("Cnv2 color = %\n", color ? color : (text *)"NULL")
if ( color ) free((dvoid *)color);

/*

** 1s the background col or being inherited? Since we' re overriding

** the property, it won't be inherited this tine.

*/

if ( d2fobii_Ilsproplnherited(ctx, cnv2, D2FP_BACK_COLOR) == D2FS_NO)
printf("Cnv2 background color is NOT inherited (correct)\n")

el se
printf("Cnv2 background color is inherited (error)\n")
/*
** Re-inherit the property fromcnvl
*/

if ( d2fobip_InheritProp(ctx, cnv2, D2FP_BACK COLOR) != D2FS_SUCCESS )

{
fprintf(stderr, "Could not get reinherit property\n");

goto error,
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/*
** lastly, get the PAR MODULE property to print the nodul e
** where cnv2' s subcl assing source can be found.
*/
if ( d2fobg_par _nodul e(ctx, cnv2, &parnod) != D2FS_SUCCESS )
{
fprintf(stderr, "Could not get parent nodule\n");
goto error;

}
printf ("Parent Mdule = %\n", parnod ? parnod : (text *)"NULL");
if ( parnod ) free((dvoid *)parnod);

error:
/*
** Destroy the formnodule object if it was created
*/
if ( form)
(void) d2ffnmdde_Destroy(ctx, form;
/*

** Di sconnect fromthe database, and destroy the context if it was
** created

*/

if ( ctx)

(void) d2fctxde_Destroy(ctx);
}

return O;

TYPE-SPECIFIC FUNCTIONS

All the functions we’ve seen so far have applied to objects of neatly all types. In addition, all the
properties we’ve seen so far have been simple in the sense that they are standard text-valued
properties, number-valued properties, etc. In this section, we’ll look at some functions that apply
only to specific object types. They’re needed in order to deal with complex properties, and also to
implement behavior in Form Builder that doesn’t directly involve getting and setting ordinary

properties.

For example, only module objects can be loaded and saved, and only PL/SQL libratries can be
attached and detached. Other objects have complex properties that require special functions to deal
with them. In the Form Builder, these properties are edited using special dialogs; in the Forms API,
they are edited using these special functions. Some examples are: a list item’s “list elements”
property, an image graphic’s image data, and a menu module’s list of menu roles. Here we’ll describe

special functions for:

*  File operations
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*  Object Libraries

* PL/SQL Libraries

*  List Item objects

*  Font objects

*  Image objects

*  Record group objects
*  Relation objects

*  Menu role properties

FILE OPERATIONS

As we have seen, form, menu, and object library module objects (which correlate to . f nb, . nb, and
. ol b files, respectively) are each represented by a normal object (d2f f md, d2f md, and d2f ol b) with
a standard set of properties. In addition to the standard object functions, the following functions

apply to these types of objects:

d2f xxx| d_Load (ctx, d2fob **pd2f xxx, text *filenane, bool ean db)
d2f xxxsv_Save (ctx, d2fob *pd2f xxx, text *filenane, bool ean db)
d2f xxxfv_Fil eVersion(ctx, text *filenane, bool ean db, &version)

d2f xxxdl _Del et e (ctx, text *filenanme, bool ean db)

where xxx is f md, mnd, or ol b. Getting the file version does not actually load the form into memory,
and no module object is created. As in the very first example, the db parameter indicates whether to
access the module from either the file system or the database, and fi | enane indicates the file name.

You can only Delete a file from the database.

In addition, form and menu modules can be compiled into their executable equivalents:
d2f xxxcf _Conpi | eFi | e(ctx, pd2f xxx)
This creates an . f mx or . mx file on disk. Object libraries cannot be compiled.
PL/SQL libraty modules can be loaded using d2fli bl d_Load(), but they cannot be saved ot

compiled, and no interface exists for determining the file version. Therefore, PL/SQL libraries are

read-only in the Forms APL.
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OBJECT LIBRARIES

In Form Builder, Object Libraries store and organize objects to be reused in vatious other form or
menu modules. The Forms API provides a set of functions that allow you to build and modify

object libraries:

d2f ol bao_Addbj (d2fctx *ctx, d2folb *pd2fol b, d2folt *pd2folt,
d2f ob *pd2fob, d2fob **ppd2fob, bool ean replace )
d2f ol br o_Renovebj (d2fctx *ctx, d2folb *po2ol b, d2fob *pd2fob )
d2f ol bf 2_Fi ndobj bypos(d2fctx *ctx, d2folb *pd2fol b, nunber pos,
d2fob **ppd2f ob)

d2f ol bsd_Set Desc (d2fctx *ctx, d2folb *pd2fol b, d2fob *pd2fob,
t ext *desc)
d2f ol bgd_Get Desc (d2fctx *ctx, d2folb *pd2fol b, d2fob *pd2fob,

text **desc)
d2f ol bot _Obj Tabname (d2fctx *ctx, d2folb *pd2fol b, d2fob *pd2fob,
text **tname)

Objects can be added to an object library using d2f ol bao_AddObj (ctx, pd2folb, pd2folt,
pd2f ob, &ppd2fob, replace). This places a copy of an object into the specified object library, on
the specified object library tab page. If an object with the same name and type already exists, it will
be replaced if r epl ace is TRUE, or else the function will return with D2FS_OBINOTUNI QUE if r epl ace

is FALSE. If the function succeeds, the new copy of the object will be returned into ppd2f ob.

The function d2f ol br o_Rermovebj (ctx, pd2fol b, pd2fob) removes an object from an object

library.

The function d2f ol bf 2_Fi ndobj bypos(ctx, pd2folb, index, &ppd2fob) returns the object
(into ppd2f ob) in the object library identified by i ndex. The object library tab page is ignored here.

This is a convenient way to iterate through all the objects in an object library.

Similarly, d2f ol tf 2_Fi ndobj bypos(ctx, pd2folt, index, &pret_obj) returns the object from
a particular tab page of the object library identified by i ndex. This is a convenient way to iterate

through all the objects on a specific tab page of an object library

The Forms API function d2f ol bss_Set Smartcl ass(ctx, pd2fol b, pd2fob, state) marks or
unmarks the specified object as a smartclassed object. Smartclassing is a feature of the Form Builder
development environment. A smartclassed object is identified by a special symbol in the Object
Library editor. Smartclassed objects appear in the “smart class” popup submenu in the rest of the
Form Builder; and they provide a quick way to set the subclassing source of an object in the Form

Builder.

The function d2fol bis_IsSmartcl assed(ctx, pd2folb, pd2fob) returns D2FS YES or

D2FS_NO depending if the specified object is marked as a smartclassed object.
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The functions d2f ol bgd_Get Desc(ctx, pd2folb, pd2fob, &desc) and d2fol bsd_Set Desc
(ctx, pd2folb, pd2fob, desc) get and set the description string associated with a particular
object library object. This description appears in Form Builder in a special pane of the object library

editor. Itis associated with the object library object itself.

Lastly, the function d2f ol bot _Cbj Tabname(ctx, pd2folb, pd2fob, &t abnane) returns the

name of the object library 725 on which the given object library object pd2f ob appears.

PL/SQL LIBRARIES

You can attach and detach PL/SQL libraties to and from Form or Menu modules using the

following functions:

d2f al bat _Attach(ctx, parent, &ppd2falb, db, nane)
d2f al bdt _Det ach(ct x, pd2fal b)

For the “attach” function, the parameter db indicates where the library is stored (either in the
database or on the filesystem). The nanme parameter indicates the file name (either in the database or
on the filesystem). If the library is successfully attached, the ppd2fal b OUT parameter will be
populated.

The “detach” function simply detaches a given attached library from a Form or Menu module.

LIST ITEM OBJECTS

In the Form Builder, item objects that have an item type of “list” (that is, D2FC_| TTY_LS) have a
property called “Elements in List”. The list elements are edited using a special dialog that lets you
add, remove, and modify the individual list elements. In the Forms API, three functions are

provided which allow you to similarly access list elements:

d2fitmle_lInsertListEl enm{d2fctx *ctx, d2fitm *pd2fitm nunber index,
text *label, text *val ue)

d2fitndl e_Del eteLi stEl en{d2fctx *ctx, d2fitm *pd2fitm nunber index)

d2fitngle_CetListElem (d2fctx *ctx, d2fitm *pd2fitm nunber index,
text **|label, text **val ue)

For all functions, the pd2fitm item argument must be of type D2FC_|I TTY_LS; otherwise, the
function returns an error. As in the Form Builder, each list element has both a label and a value.
List elements are identified by the parameter i ndex; the first list element has an index of 1. If an

invalid index is passed, the functions return a D2FS_| NVALI DI NDEX etrot.
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The function d2fitmile_l nsertListEl en() creates a new list element at position i ndex, shifting
subsequent list elements down. It requites both a label and a wvalue. The function
d2fitndl e_Del et eLi st El en() deletes the list element identified by i ndex, shifting the remaining
list elements back up. Finally, the function d2f it ngl e_Get Li st El em() returns the label and value

for the list element identified by i ndex.

FONT OBJECTS

A font object (d2ffnt) is a normal object (d2f ob) with a normal set of properties. The object,
however, does not appear in the Form Builder. It is a Forms API object that represents an

abstraction of a collection of individual font-related properties.

Two special functions are associated with the font object:

d2f f ntex_Extract (ctx, pd2ffnt, pd2fob, vat_typ)
d2f fntap_Appl y(ctx, pd2ffnt, pd2fob, vat_typ)

The d2ffntex_Extract() function builds a font object out of the font-related properties of
another object, such as an item object. The vat _typ argument is one of the D2FC_VATY_ constants.
Importantly, the font object must already have been created. After calling d2f f nt ex_Extract (),
you may manipulate the font object without changing the font properties of the object from which it
was “extracted”.  Typically, this function is used in conjunction with the d2ffntap_Appl y()
function; you can extract a font object from one object and apply it to another object, in order to
force two objects to have the same font. Note that the pd2f ob object must have the cotrect font-
related properties; otherwise the function will return D2FS_DONTHAVE. If some of the font

properties in pd2f ob are default, then those same properties will be made default in the font object.

The d2ffntap_Apply() function “applies” the contents of the font object to the specific object.
This is a shortcut to setting the individual font properties one-by-one. The properties of the
pd2f f nt font object passed in can be populated either by calling d2f f nt ex_Extract () on some

other object, or by manually setting the font-related properties of the font object itself.

IMAGE OBJECTS

In the Form Builder layout editor, background graphics (boilerplate) images are created by importing

a file from the filesystem. To support this in the Forms API, a function is called as follows:

d2f grai m.i nmport | mage(d2fctx *ctx, d2fgra *pd2fgra, text *filenane, fornat)
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This functions allows you to import an image file into a graphics image object. The graphics object
pd2f gr a must already have been created, and must have a graphics type D2FC_GRTY_I MAGE. The
f or mat parameter is a D2FC_| MFM_ constant. This allows you to import images from a variety of file

formats, including BMP, GIF, JPEG, and so on.

RECORD GRoOuUP OBJECTS

The query property for record groups is normally set using the d2frcgs_rec_grp_gry() macro.
When this is called, the query is parsed using the SQL parser, and record group column specification
objects are created for each column in the query. In some cases, you may not want to parse the SQL

and create the column spec objects. In this case, you can call:

d2frcgs_gry_noparse(d2fctx *ctx, d2frcg *pd2frcg, text *query)

This special function sets the query property without parsing or creating the column spec objects.

RELATION OBJECTS

Relation objects define master/detail relationships between two blocks. The trelation object itself
defines the join between the two blocks, as well as various runtime behaviors, but the execution logic
that coordinates the master and detail blocks is embedded in a number of triggers and program units

that are automatically created when a relation is built using the Form Builder.

After setting specific properties on relations using the Forms API (for example, relation name, detail
block name, join condition, delete style), you may choose to regenerate the triggers that drive the
relation at runtime. This happens automatically when changing these properties in the Form Builder,
so it is likely that the Forms API developer will want to mimic that behavior. You may also want to

update the relation after creating a new relation, and setting its properties.

The function for “updating” the relation is:
d2frel up_Updat e(d2fctx *ctx, d2frel *pd2frel).

All rules in the Form Builder regarding user-modifiable sections of the generated triggers also apply

to the Forms API. These rules are described in the online help.
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MENU ROLE PROPERTIES

In the Form Builder, menu module objects have a property called Module Roles, and menu items
have a property called Item Roles. Both are edited using a special dialog invoked from the Property
Palette. In the Module Roles dialog, you can add, remove, and edit menu roles. In the Item Roles

dialog, you can associate one or more of those roles with a particular menu item.

In the Forms API, several functions allow you to similarly manipulate menu roles. The functions for

defining the Module Roles are as follows:

d2f mrdar _AddRol e(ct x, pd2f md, index, role_nane);
d2f mmdrr _RenoveRol e(ct x, pd2fmd, index);
d2f mmdgr _Get Rol e(ct x, pd2fmd, index, &role_nane);

The last function allows you to iterate through all the roles. You may use the macro

d2f mmdg_rol e_count () to find the total number of roles in the menu module.

The functions for associating a role with a menu item are:

d2f mi ar _AddRol e(ctx, pd2fmi, index, role_namne);
d2f mirr_RenoveRol e(ctx, pd2fmi, index);
d2f mi gr _Cet Rol e(ctx, pd2fmi, index, &role_nane);

As before, d2f mi gr _Get Rol e() allows you to iterate through all the roles attached to the menu
item. The macro d2f mi g_rol e_count () can be used to find the total number of roles associated

with the menu item.

THREE CORRECTED FORMS API EXAMPLES

The three examples in the Form Builder online help (topic “About the Open API”) contained errors.

The programs have been corrected, tested, and are presented below.

CORRECTED EXAMPLE 1 — USING SUBCLASSING

/~k

** This exanple determnes if the Form Buil der object is a subclassed object
** and sets the file path of the parent to NULL if the object is subclassed.
** This sanple only processes the follow ng object types: formlevel

** triggers, alerts, blocks, itens, itemlevel triggers, radio buttons, and
** Ppblock-level triggers. Use a sinmlar nethod to process other object types.
*/

#i ncl ude <stdio. h>

#i ncl ude <stdlib. h>
#i ncl ude <string. h>
#i ncl ude <d2fct x. h>
#i ncl ude <d2ffnd. h>
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#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

int main
{
da2fc
d2fc
daf f
d2fb
da2fi

<d2f bl k. h>
<d2fitm h>
<d2falt. h>
<d2ftrg. h>
<d2frdb. h>

(int argc, char *argv[])

t X *v_ctx;

txa v _ctx attr;
nd *v_fnd;
I k *v_bl k;
tm  *v_itm

d2fal t *v_alt;

da2ft
da2fr
t ext
d2fs

rg *v_trag;
db *v_rdb;

*v_f orm nane;
tatus status

/* Get the formnanme fromthe command |ine. */
rmname = (text *)argv[1];

v_fo

/* Initialize the attribute nmask and create the Forns APl context

v_ctx_attr.msk_d2fct xa

:0;

status = d2fctxcr_Create(&_ctx, & _ctx_attr);

/* L

oad the form*/

status = d2ffndl d_Load(v_ctx, & _fnd, v_formnane, FALSE)
status == D2FS_SUCCESS )

if (
{

/* Process Form Level Trigger Objects */

for ( status
v_trg !
st atus

d2ffdg _trigger(v_ctx,v_fnd, & _trg)
NULL;
d2ftrgg_next(v_ctx,v_trg,& trg) )

if ( d2ftrgis_lsSubclassed(v_ctx,v_trg) == D2FS_YES )

d2ftrgs_par_flpath(v_ctx,v_trg, NULL)

}

/* Process Alert Objects */

for ( status

d2f fmdg_al ert (v_ctx, v_fnd, & _al t);

v_alt !'= NULL;
status = d2faltg_next(v_ctx,v_alt, & _alt) )
if ( d2faltis_|lsSubclassed(v_ctx,v_alt) == D2FS_YES )

d2falts_par_flpath(v_ctx,v_alt, NULL);

}

/* Process Block hjects */

for ( status
v_blk !
status

d2f f mdg_bl ock(v_ctx, v_fnd, & _bl k) ;
NULL;
d2f bl kg_next (v_ctx,v_blk, & bl k) )

if ( d2fbl ki s_IlsSubcl assed(v_ctx, v_blk) == D2FS_YES )

d2f bl ks_par _fl path(v_ct x, v_bl k, NULL) ;

}

/* Process Item Objects */

for ( status
v_itm!

d2f bl kg_item{v_ctx,v_blk, & _itm
NULL;

*/
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st at us
if ( d2f

daf i
}

= d2fitmg_next (v_ctx,v_itm&_itm )
itm s_|sSubcl assed(v_ctx,v_itn) == D2FS_YES )

tms_par_fl path(v_ctx, v_itm NULL);

/* Process Item Level Trigger (bjects */

for ( st

v_

st

if
{

at us
trg !
at us

d2fitnmg_trigger(v_ctx,v_itm&v_trg);
NULL;
d2ftrgg_next (v_ctx,v_trg, & _trg) )

d2ftrgi s_I sSubcl assed(v_ctx, v_trg)==D2FS_YES )

d2ftrgs_par_fl path(v_ctx, v_trg, NULL);
printf("itemtrigger is Subclassed\n");

else if ( d2ftrgis_IsSubclassed(v_ctx, v_trg)==D2FS NO )

}

printf("itemtrigger is NOT Subclassed\n");

/* Process Radi o Button Objects */

for ( st

v_

st

if
{

atus = d2fitng_rad_but(v_ctx,v_itm &v_rdb);
rdb != NULL;
atus = d2frdbg_next(v_ctx,v_rdb, & _rdb) )

d2f rdbi s_I sSubcl assed(v_ct x, v_rdb) == D2FS_YES )

d2f rdbs_par _fl path(v_ctx, v_rdb, NULL);
printf("radio button is Subcl assed\n");

}
else if ( d2frdbis_IsSubclassed(v_ctx, v_rdb)==D2FS NO )

}

printf("radio button is NOT Subclassed\n");

/* Process Block Level Trigger hjects */

for ( status
v_trg
status

if ( daf

daft
prin

else if

d2f bl kg_trigger(v_ctx,v_blk, & _trg);
NULL;
d2ftrgg_next (v_ctx,v_trg, & _trg) )

trgis_Il sSubcl assed(v_ctx,v_trg) == D2FS_YES )

rgs_par _flpath(v_ctx,v_trg, NULL);
tf("block trigger is Subclassed\n");

( d2ftrgis_lsSubclassed(v_ctx, v_trg) == D2FS_NO)

printf("block trigger is NOI Subcl assed\n");

}

/* Save the form */

d2f f ndsv_Save(v_

ctx, v_fnd, (text *)0, FALSE);

/* Cenerate the forns executable (fnmx) */

d2f f ndcf _Conpi | e
}

File(v_ctx, v_fmd );

/* Destroy the APl Context */
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d2f ct xde_Destroy(v_ctx);

return O;

CORRECTED EXAMPLE 2 — CREATING A MASTER-DETAIL FORM

/*

** This exanple creates a naster-detail form based on the dept and
** enp dat abase tables owned by the user scott. The master contains
** the following fields: enpno, enane, job, sal, and deptno. The

** detail contains the follow ng fields: deptno, dname, and | oc.

** The join condition is deptno.

* %

** ### This exanpl e needs to have ERROR CHECKI NG for each D2F* call.
*/

#i ncl ude <stdio. h>

#i ncl ude <stdlib. h>
#i ncl ude <string. h>
#i ncl ude <d2fct x. h>
#i ncl ude <d2ffnd. h>
#i ncl ude <d2fwi n. h>
#i ncl ude <d2fcnv. h>
#i ncl ude <d2f bl k. h>
#i ncl ude <d2fitm h>
#i ncl ude <d2frel. h>

int main()

d2f ct x *v_ctx;

d2fctxa v_ctx_attr;

d2f fnd *v_fnd;

d2f wi n *V_W n;

d2f cnv *v_cnv;

d2f bl k *v_enp_bl k;

d2f bl k *v_dept _bl k;
d2fitm *v_Enp_enpno_itm
d2fitm *v_Enp_enane_itm
d2fitm *v_Enp_job_itm
d2fitm *v_Enp_sal _itm
d2fitm *v_Enp_deptno_itm
d2fitm *v_Dept_deptno_itm
d2fitm *v_Dept_dnane_itm
d2fitm *v_Dept_loc_itm
d2frel *v_rel;

d2f st at us st at us;

/* Initialize the attribute mask and create the Forns APl context */
v_ctx_attr.mask_d2fctxa = 0;
d2fctxcr_Create(& _ctx, & _ctx_attr);

/* Connect to a database */
d2f ct xcn_Connect (v_ctx, (text*)"scott/tiger", (dvoid *)O0);

/* Create the form*/
d2f fdcr_Create(v_ctx, & _fnd, "MYFORM);

/* Create a wi ndow */
d2fwi ncr_Create(v_ctx,v_fnd, & _w n, (text*)"MYWN");

/* Create a canvas */
d2fcnvcr_Create(v_ctx, v_fnd, & _cnv, (text*)"MYCANVAS");




/* Set viewport w dth
d2fcnvs_vprt_w d(v_ctx
/* Set viewport height
d2fcnvs_vprt_hgt(v_ctx
/* Set window */

d2f cnvs_wnd_obj (v_ctx,
[* Set viewport X-posi
d2fcnvs_vprt_x_pos(v_c
/* Set viewport Y-posi
d2fcnvs_vprt_y pos(v_c
/* Set width */
d2fcnvs_width(v_ctx, v
/* Set height */

d2f cnvs_hei ght (v_ctx,

/* Create an EMP bl ock
d2f bl kcr _Create(v_ctx,
/* Set to database blo
d2f bl ks_db_bl k(v_ctx,

/* Set query data sour
d2f bl ks_qgry_dat _src_ty
/* Set query data sour

*/
, v_cnv, 512);
*/
, v_cnv, 403);

v_cnv, v_wn);
tion */
tx, v_cnv, 0);
tion */
tx, v_cnv, 0);

_cnv, 538);
v_cnv, 403);

*/

v_fmd, & _enmp_blk, (text*)"EMP");
ck */

v_enp_bl k, TRUE);

ce to Table */

p(v_ctx, v_enp_blk, D2FC_QRDA TABLE);
ce nane to EMP table */

d2f bl ks_qgry_dat _src_nam(v_ctx, v_enp_blk, (text*)"EM");

/* Set DML data source

type to Table */

d2f bl ks_dm _dat _typ(v_ctx, v_enp_blk, D2FC _DVDA TABLE);

/* Set DML data source

name to EMP table */

d2f bl ks_dm _dat _nam(v_ctx, v_enp_blk, (text*)"EMP");

/* Create EMP. EMPNO it
d2fitncr_Create(v_ctx,
/* Set itemtype */
d2fitms_itmtyp(v_ctx,
/* Set Enable property
d2fi tns_enabl ed(v_ctx,
/* Set item (keyboard)
d2fi tns_kbrd_navi gabl e
/* Set item Data Type
d2fitns_dat _typ(v_ctx,
/* Set item Max Length
d2fitnms_max_| en(v_ctx,
/* Set item Required p
d2fitns_required(v_ctx
/* Set Distance Betwee
d2fitns_dist_btwn_recs
/* Set Database bl ock(
d2fitms_db_itm(v_ctx,
/[* Set Query Allowed *

d2fitns_qgry_al | owed(v_

/* Set Query Length */
d2fitnms_qgry_l en(v_ctx,
/* Set Update Allowed
d2fitnms_updt _al | owed(v
/* Set Item Displ ayed
d2fitns_vi si bl e(v_ctx,
/* Set Item Canvas pro
d2fitnms_cnv_obj (v_ctx,
/* Set Item X-position
d2fitns_x_pos(v_ctx, v
/* Set Item Y-position
d2fitnms_y_pos(v_ctx, v
/* Set ItemWdth */
d2fitnms_w dth(v_ctx, v
/* Set |tem Height */
d2fitns_hei ght (v_ctx,
/* Set |tem Bevel */

em */
v_enp_blk, & _ Enp _empno_itm (text*)

v_Enp_enpno_itm D2FC_ITTY_TI);
*/

v_Enp_enpno_itm TRUE);

navi gabl e property */

(v_ctx, v_Enmp_enpno_itm TRUE);
property */

v_Enp_enpno_itm D2FC_DATY_NUMBER) ;
property */

v_Enp_enpno_itm 6);

roperty */

, V_Enmp_enpno_itm TRUE);

n Records property */

(v_ctx, v_Enmp_enpno_itm 0);

Dat abase Item) property */
v_Enp_enpno_itm TRUE);

/

ctx, v_Enp_enpno_itm TRUE);

v_Enp_enpno_itm 6);

*/

_ctx, v_Enp_enpno_itm TRUE);
(Visible) */

v_Enp_enpno_itm TRUE);
perty */

v_Enp_enpno_itm v_cnv);

*/

_Enp_enpno_itm 32);

*/

_Enp_enpno_itm 50);
_Enp_enpno_itm 51);

v_Enp_enpno_itm 17);

"EMPNO') ;
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d2fitnms_bevel (v_ctx, v_Enmp_enpno_itm D2FC_BEST_LOWERED);
/* Set itemH nt */
d2fitms_hint(v_ctx, v_Enp_enpno_itm (text*)"Enter value for : EMPNO');

/* Create EMP. ENAME item */

d2fitncr_Create(v_ctx, v_enp_blk, & _Enp _enane_itm (text*)"ENAME");
/* Set itemtype */

d2fitns_itmtyp(v_ctx, v_Enp_enane_itm D2FC ITTY_TI);
/* Set Enable property */

d2fitns_enabl ed(v_ctx, v_Enp_enane_itm TRUE);

/* Set item (keyboard) navigable property */
d2fitns_kbrd_navi gabl e(v_ctx, v_Enmp_enanme_itm TRUE);

/* Set item Data Type property */

d2fitns_dat _typ(v_ctx, v_Enp_enanme_itm D2FC DATY_CHAR);
/* Set item Max Length property */
d2fitnms_max_len(v_ctx, v_Enp_enanme_itm 10);

/* Set Distance Between Records property */
d2fitns_dist_btwn_recs(v_ctx, v_Enmp_ename_itm 0);

/* Set Database bl ock(Database Item) property */
d2fitnms_db_itm(v_ctx, v_Enp_ename_itm TRUE);

/[* Set Query Allowed */

d2fitns_qry_all owed(v_ctx, v_Enp_enane_itm TRUE);

/* Set Query Length */

d2fitnms_qry_len(v_ctx, v_Enp _enanme_itm 10);

/* Set Update Allowed */

d2fitns_updt _all owed(v_ctx, v_Enp_enane_itm TRUE);

/* Set Item Displayed (Visible) */
d2fitnms_visible(v_ctx, v_Enp_enanme_itm TRUE);

/* Set Item Canvas property */

d2fitnms_cnv_obj (v_ctx, v_Enp_ename_itm v_cnv);

/[* Set Item X-position */

d2fitnms_x_pos(v_ctx, v_Enp_enane_itm 83);

/* Set Item Y-position */

d2fitns_y_pos(v_ctx, v_Enp_enane_itm 50);

/[* Set ItemWdth */

d2fitnms_w dth(v_ctx, v_Enp_enanme_itm 77);

/* Set Item Height */

d2fitns_height (v_ctx, v_Enp_ename_itm 17);

/* Set |tem Bevel */

d2fitns_bevel (v_ctx, v_Enp_enane_itm D2FC BEST_LOWAERED);
/[* Set itemH nt */

d2fitnms_hint(v_ctx, v_Enp_ename_itm (text*)"Enter value for :ENAVE");

/* Create EMP.JOB item */

d2fitncr_Create(v_ctx, v_enp_blk, & _Enp_ job_itm (text*)"JOB");
[* Set itemtype */

d2fitms_itmtyp(v_ctx, v_Enp_job_itm D2FC_ITTY_TI);
/* Set Enable property */

d2fitns_enabl ed(v_ctx, v_Enp_job_itm TRUE);

/* Set item (keyboard) navi gable property */
d2fitns_kbrd_navigable(v_ctx, v_Enp_job_ itm TRUE);
/* Set item Data Type property */

d2fitns_dat _typ(v_ctx, v_Enp_job_itm D2FC _DATY_CHAR);
/[* Set item Max Length property */
d2fitnms_max_len(v_ctx, v_Enp_job_itm 9);

/* Set Distance Between Records property */
d2fitns_dist_btwn_recs(v_ctx, v_Enp_job_itm 0);

/* Set Database bl ock(Database Item property */
d2fitnms_db_itm(v_ctx, v_Enp_job_itm TRUE);

/[* Set Query Allowed */

d2fitnms_qgry_al | owed(v_ctx, v_Enmp_job_itm TRUE);

/* Set Query Length */

d2fitnms_qgry_len(v_ctx, v_Enp_job_itm 9);

/* Set Update Allowed */

d2fitns_updt _all owed(v_ctx, v_Enp_job_itm TRUE);
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/* Set Item Displ ayed
d2fitns_visible(v_ctx,

(Visible) */
v_Enp job_itm TRUE);

/* Set Item Canvas property */

d2fitnms_cnv_obj (v_ctXx,

v_Enp job_itm v_cnv);

/* Set Item X-position */
d2fitnms_x_pos(v_ctx, v_Enp job_ itm 160);
/* Set Item Y-position */

d2fitns_y pos(v_ctx, v_Enp_job_itm 50);

/* Set ltemWdth */

d2fitns_width(v_ctx, v_Enp_job_itm 70);

/* Set Item Height */
d2fi tns_hei ght (v_ctx,
/* Set |tem Bevel */

v_Enmp_job_itm 17);

d2fitns_bevel (v_ctx, v_Enp_job_itm D2FC BEST_LOWAERED);

/* Set itemH nt */

d2fitnms_hint(v_ctx, v_Enp job itm (text*)"Enter value for :JOB");

/* Create EMP. SAL item */

d2fitncr_Create(v_ctx,
/* Set itemtype */
d2fitms_itmtyp(v_ctx,

v_enp_bl k, & _Enp_sal _itm (text*)"SAL");

v_Enp_sal _itm D2FC_ITTY_TI);

/* Set Enable property */

d2fitnms_enabl ed(v_ctx,
/[* Set item (keyboard)

v_Enp_sal _itm TRUE);
navi gabl e property */

d2fitnms_kbrd_navi gabl e(v_ctx, v_Enp_sal _itm TRUE);

/[* Set item Data Type
d2fitns_dat _typ(v_ctx,

property */
v_Enp_sal _itm D2FC_DATY_NUMBER) ;

/[* Set item Max Length property */

d2fitms_max_| en(v_ctx,

v_Enp_sal _itm 9);

/* Set Distance Between Records property */
d2fitns_dist_btwn_recs(v_ctx, v_Enp_sal _itm 0);

/* Set Database bl ock(
d2fitnms_db_itnm{v_ctx,

Dat abase Item) property */
v_Enp_sal _itm TRUE);

/[* Set Query Allowed */

d2fitnms_qgry_al | owed(v_

/* Set Query Length */
d2fitms_qgry_l en(v_ctx,
/* Set Update All owed

ctx, v_Enp_sal _itm TRUE);

v_Enp_sal _itm 9);
*/

d2fitns_updt _all owed(v_ctx, v_Enp_sal _itm TRUE);

/* Set Item Di spl ayed
d2fitnms_vi si bl e(v_ctx,

(Visible) */
v_Enp_sal _itm TRUE);

/[* Set Item Canvas property */

d2fitnms_cnv_obj (v_ctx,

v_Enp_sal _itm v_cnv);

[* Set Item X-position */
d2fitnms_x_pos(v_ctx, v_Enp_sal _itm 352);
/[* Set Item Y-position */
d2fitnms_y_pos(v_ctx, v_Enmp_sal_itm 50);

/[* Set IltemWdth */

d2fitnms_width(v_ctx, v_Enp_sal _itm 70);

/[* Set Item Height */
d2fitnms_hei ght (v_ctx,
/* Set Item Bevel */

v_Enp_sal _itm 17);

d2fitnms_bevel (v_ctx, v_Enp_sal_itm D2FC_BEST_LOWAERED);

/[* Set itemH nt */

d2fitnms_hint(v_ctx, v_

/* Create EMP. DEPTNO i
d2fitncr_Create(v_ctx,
/* Set itemtype */

d2fitms_itmtyp(v_ctx,

Enp_sal _itm (text*)"Enter value for :SAL");

tem */
v_enp_bl k, & _Enp_deptno_itm (text*)"DEPTNO');

v_Enp_deptno_itm D2FC ITTY_TI);

/* Set Enable property */

d2fit ns_enabl ed(v_ct x,
/* Set item (keyboard)

v_Enp_deptno_itm TRUE);
navi gabl e property */

d2fitns_kbrd_navi gabl e(v_ctx, v_Enp_deptno_itm TRUE);

/* Set item Data Type

property */
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d2fitns_dat _typ(v_ctx, v_Enp_deptno_itm D2FC_DATY_NUMBER);
/[* Set item Max Length property */

d2fitms_max_l en(v_ctx, v_Enp_deptno_itm 4);

/* Set item Required property */
d2fitnms_required(v_ctx, v_Enp_deptno_itm TRUE);

/* Set Distance Between Records property */
d2fitns_dist_btwn_recs(v_ctx, v_Enp_deptno_itm O0);
/* Set Database bl ock(Database Item property */
d2fitms_db_itm(v_ctx, v_Enp_deptno_itm TRUE);

/[* Set Query Allowed */

d2fitnms_qgry_al | owed(v_ctx, v_Enp_deptno_itm TRUE);
/* Set Query Length */

d2fitnms_qgry_len(v_ctx, v_Enp_deptno_itm 4);

/* Set Update Allowed */

d2fitnms_updt _al |l owed(v_ctx, v_Enp_deptno_itm TRUE);
[* Set Item Displayed (Visible) */
d2fitnms_visible(v_ctx, v_Enp_deptno_itm TRUE);

/[* Set Item Canvas property */

d2fitnms_cnv_obj (v_ctx, v_Enp_deptno_itm v_cnv);

/[* Set Item X-position */

d2fitnms_x_pos(v_ctx, v_Enp_deptno_itm 493);

/[* Set Item Y-position */

d2fitnms_y_pos(v_ctx, v_Enp_deptno_itm 50);

/[* Set ItemWdth */

d2fitnms_width(v_ctx, v_Enp_deptno_itm 30);

/[* Set Item Height */

d2fitnms_hei ght (v_ctx, v_Enp_deptno_itm 17);

/* Set Item Bevel */

d2fitnms_bevel (v_ctx, v_Enp_deptno_itm D2FC _BEST_LOWERED);
/[* Set itemH nt */

d2fitnms_hint(v_ctx, v_Enp _deptno_itm (text*)"Enter value for

/* Create a DEPT bl ock */

d2f bl ker_Create(v_ctx, v_fnd, & _dept_blk, (text*)"DEPT");
/* Set to database bl ock */

d2f bl ks_db_bl k(v_ctx, v_dept_blk, TRUE);

/* Set query data source to Table */

d2f bl ks_qgry_dat _src_typ(v_ctx, v_dept_blk, D2FC QRDA TABLE);
/* Set query data source name to EMP table */

d2f bl ks_qgry_dat _src_nam(v_ctx, v_dept_blk, (text*)"DEPT");
/* Set DML data source type to Table */

d2f bl ks_dm _dat _typ(v_ctx, v_dept_bl k, D2FC DVDA TABLE);
/* Set DML data source name to EMP table */

d2f bl ks_dm _dat _nan{v_ctx, v_dept_blk, (text*)"DEPT");

/* Create DEPT.DEPTNO item */

: DEPTNO') ;

d2fitncr_Create(v_ctx, v_dept_blk, & _Dept_deptno_itm (text*)"DEPTNO');

/[* Set itemtype */

d2fitms_itmtyp(v_ctx, v_Dept_deptno_itm D2FC_ITTY_TI);
/* Set Enable property */

d2fitns_enabl ed(v_ctx, v_Dept_deptno_itm TRUE);

/* Set item (keyboard) navi gable property */
d2fitns_kbrd_navigabl e(v_ctx, v_Dept_deptno_itm TRUE);
/* Set item Data Type property */

d2fitns_dat _typ(v_ctx, v_Dept_deptno_itm D2FC_DATY_NUMBER);
/[* Set item Max Length property */

d2fitns_max_l en(v_ctx, v_Dept_deptno_itm 4);

/* Set item Required property */

d2fitns_required(v_ctx, v_Dept_deptno_itm TRUE);

/* Set Distance Between Records property */
d2fitns_dist_btwn_recs(v_ctx, v_Dept_deptno_itm O0);

/* Set Database bl ock(Database Item) property */
d2fitnms_db_itnm(v_ctx, v_Dept_deptno_itm TRUE);

/[* Set Query Allowed */

d2fitns_qry_al l owed(v_ctx, v_Dept_deptno_itm TRUE);
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/* Set Query Length */

d2fitnms_qry_len(v_ctx, v_Dept_deptno_itm 4);

/* Set Update Allowed */

d2fitns_updt _all owed(v_ctx, v_Dept_deptno_itm TRUE);

/* Set Item Displayed (Visible) */

d2fitns_visible(v_ctx, v_Dept_deptno_itm TRUE);

/* Set Item Canvas property */

d2fitnms_cnv_obj (v_ctx, v_Dept_deptno_itm v_cnv);

/* Set Item X-position */

d2fitns_x_pos(v_ctx, v_Dept_deptno_itm 32);

/[* Set Item Y-position */

d2fitns_y pos(v_ctx, v_Dept _deptno_itm 151);

/[* Set ItemWdth */

d2fitnms_wi dth(v_ctx, v_Dept_deptno_itm 38);

/* Set Item Height */

d2fitns_height (v_ctx, v_Dept_deptno_itm 17);

/* Set |tem Bevel */

d2fitns_bevel (v_ctx, v_Dept_deptno_itm D2FC BEST_LOWAERED);
/[* Set itemH nt */

d2fitns_hint(v_ctx, v_Dept_deptno_itm (text*)"Enter val for :DEPTNO');

/* Create DEPT.DNAME item */

d2fitncr_Create(v_ctx, v_dept_blk, & _Dept_dname_itm (text*)"DNAVE");
/[* Set itemtype */

d2fitms_itmtyp(v_ctx, v_Dept_dnane_itm D2FC_ITTY_TI);
/* Set Enable property */

d2fitns_enabl ed(v_ctx, v_Dept_dname_itm TRUE);

/* Set item (keyboard) navigable property */
d2fitns_kbrd_navigabl e(v_ctx, v_Dept_dnanme_itm TRUE);

/* Set item Data Type property */

d2fitns_dat _typ(v_ctx, v_Dept_dnane_itm D2FC _DATY_CHAR);
/[* Set item Max Length property */

d2fitms_max_l en(v_ctx, v_Dept_dnanme_itm 14);

/* Set Distance Between Records property */
d2fitns_dist_btwn_recs(v_ctx, v_Dept_dnane_itm O0);

/* Set Database bl ock(Database Item property */
d2fitns_db_itm(v_ctx, v_Dept_dnanme_itm TRUE);

/[* Set Query Allowed */

d2fitns_qry_al l owed(v_ctx, v_Dept_dnane_itm TRUE);

/* Set Query Length */

d2fitnms_qgry_len(v_ctx, v_Dept_dnanme_itm 14);

/* Set Update Allowed */

d2fitns_updt _all owed(v_ctx, v_Dept_dnane_itm TRUE);

/[* Set Item Displayed (Visible) */

d2fitns_visible(v_ctx, v_Dept_dname_itm TRUE);

/[* Set Item Canvas property */

d2fitns_cnv_obj (v_ctx, v_Dept_dnane_itm v_cnv);

/[* Set Item X-position */

d2fitnms_x_pos(v_ctx, v_Dept_dname_itm 70);

/[* Set Item Y-position */

d2fitns_y_pos(v_ctx, v_Dept_dnane_itm 151);

/[* Set ItemWdth */

d2fitnms_width(v_ctx, v_Dept_dnane_itm 102);

/[* Set Item Height */

d2fitnms_hei ght (v_ctx, v_Dept_dnane_itm 17);

/* Set |tem Bevel */

d2fitnms_bevel (v_ctx, v_Dept_dnane_itm D2FC _BEST_LOWERED);
/[* Set itemH nt */

d2fitnms_hint(v_ctx, v_Dept_dname_itm (text*)"Enter value for :DNAME");

/* Create DEPT.LOC item*/

d2fitncr_Create(v_ctx, v_dept_blk, & _Dept_loc_itm (text*)"LOC");
/* Set itemtype */

d2fitms_itmtyp(v_ctx, v_Dept_loc_itm D2FCITTY_TI);

/* Set Enable property */




d2fitns_enabl ed(v_ctx, v_Dept_loc_itm TRUE);

/* Set item (keyboard) navigable property */
d2fitnms_kbrd_navi gabl e(v_ctx, v_Dept_loc_itm TRUE);
/[* Set item Data Type property */

d2fitnms_dat _typ(v_ctx, v_Dept_loc_itm D2FC _DATY_CHAR);

/* Set item Max Length property */

d2fitms_max_l en(v_ctx, v_Dept_loc_itm 13);

/* Set Distance Between Records property */
d2fitnms_di st _btwn_recs(v_ctx, v_Dept_loc_itm 0);
/* Set Database bl ock(Database Item property */
d2fitnms_db_itm(v_ctx, v_Dept_loc_itm TRUE);

/[* Set Query Allowed */

d2fitnms_qgry_al |l owed(v_ctx, v_Dept_loc_itm TRUE);
/* Set Query Length */

d2fitms_qgry_len(v_ctx, v_Dept_loc_itm 13);

/* Set Update Allowed */

d2fitnms_updt _al | owed(v_ctx, v_Dept_loc_itm TRUE);
/[* Set Item Displayed (Visible) */
d2fitns_visible(v_ctx, v_Dept_loc_itm TRUE);

/[* Set Item Canvas property */

d2fitms_cnv_obj (v_ctx, v_Dept_loc_itm v_cnv);

/[* Set Item X-position */

d2fitnms_x_pos(v_ctx, v_Dept_loc_itm 173);

/[* Set Item Y-position */

d2fitnms_y_pos(v_ctx, v_Dept_loc_itm 151);

/[* Set ItemWdth */

d2fitnms_width(v_ctx, v_Dept_loc_itm 96);

/[* Set |tem Height */

d2fitnms_hei ght (v_ctx, v_Dept_loc_itm 17);

/* Set Item Bevel */

d2fitns_bevel (v_ctx, v_Dept_loc_itm D2FC _BEST_LOWERED);

/[* Set itemH nt */

d2fitms_hint(v_ctx, v_Dept_loc_itm (text*)"Enter value for :LCC');

/* Create Rel ation between EMP and DEPT */
d2frelcr_Create(v_ctx, (d2fob *)v_dept_blk, &v_rel,
/* Set Relation Detail block */

d2frels_detail _blk(v_ctx, v_rel, (text *)"EMP");

/* Set Master Del etes property */

(text*)"DEPT_EMP");

d2frels_del _rec(v_ctx, v_rel, D2FC _DERE_NON | SOLATED);

/* Set Deferred property */
d2frels_deferred(v_ctx, v_rel, FALSE);

/* Set Auto Query property */
d2frels_auto_qgry(v_ctx, v_rel, FALSE);

/* Set Prevent Masterless property */
d2frels_prvnt _nstrless_ops(v_ctx, v_rel, FALSE);
/* Set Join Condition property */
d2frels_join_cond(v_ctx, v_rel, (text*)"DEPTNO');

/* Instantiate Relation: creates naster-detail triggers */

d2frel up_Update(v_ctx, v_rel);

/* Save Form */
d2f f mdsv_Save(v_ctx, v_fmd, (text*)0, FALSE);

[* Conpile Form*/
d2f f mdcf _Conpi | eFi l e(v_ctx, v_fnmd);

[* Destroy Context */
d2f ct xde_Destroy(v_ctx);
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CORRECTED EXAMPLE 3 — USING FINDOBJ

/*

** This exanple shows how the hierarchical relationship
** petween forms objects is maintained in the APl using
** Fji ndQbj

*/

#i ncl ude <stdio. h>

#i ncl ude <stdlib. h>
#i ncl ude <string. h>
#i ncl ude <d2fct x. h>
#i ncl ude <d2f ob. h>

#i ncl ude <d2ffnd. h>
#i ncl ude <d2f bl k. h>
#i ncl ude <d2fitm h>
#i ncl ude <d2ftrg. h>

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

d2f ct x* V_ctx;

d2fctxa v_ctx_attr;

d2f ob* v_fnd;

d2f ob* v_bl k;

d2f ob* v_itm

d2f ob* v_trg;

text* v_bl k_nare;
text* v_itm nane;
text* v_trg_txt;
text* v_form nane;

d2f st at us st at us;

/* Get the formnanme fromthe command [ine */
v_formname = (text*) argv|[1];

/* Initialize the attribute mask and create the Forns APl context */
v_ctx_attr.mask_d2fctxa = 0;

status = d2fctxcr_Create(& _ctx, & _ctx_attr);

if (status != D2FS_SUCCESS )

printf("%: Context creation failed\n",status);
return(status);

}

/* Load the form*/
status = d2ffndld_Load(v_ctx, & _fnd, v_formnane, FALSE) ;
if ( status != D2FS_SUCCESS )

printf("%: Formload failed\n",status);
return(status);

}

/* find a bl ock named "BLOCK" */

status = d2fobfo_Fi ndQoj (v_ctx, v_fnd, (text*)"BLOCK",
D2FFO BLOCK, &v_blk );

if ( status != D2FS_SUCCESS )

printf("%: find BLOCK failed\n", status);
return(status);

}

/[* this will be NULL if the object doesn't exist */
if ( v_blk !'= (d2fob*)0 )
{




/* find an itemnamed "I TEM in bl ock "BLOCK" */

status = d2f obfo_Fi ndQoj (v_ctx, v_blk, (text*)"ITEM,
D2FFO ITEM & _itm);

if ( status != D2FS_SUCCESS )

printf("%l: find ITEMfailed\n", status);
return(status);

}

/[* this will be NULL if the object doesn't exist */
if (v_itm!= (d2fob *)0 )
{

/[* find a trigger "WHEN- NEW | TEM | NSTANCE" */

/* in block.item"BLOCK. | TEM */

status = d2f obfo_Fi ndObj (v_ctx, v_itm
(text*)"WHEN- NEW | TEM | NSTANCE",
D2FFO TRI GGER, &v_trg );

if ( status != D2FS_SUCCESS )

printf("%: find WHEN- NEW | TEM | NSTANCE f ai | ed\ n", st at us);
return(status);

}

/[* this will be NULL if the object doesn't exist */
if (v_trg != (d2fob *)0)
{

/* we found the block/itemtrigger; print the block.item?*/
d2f obg_nane(v_ctx, v_blk, & _blk _nane);

d2f obg_name(v_ctx, v_itm &v_itmnane);

printf("Block.ltem %.%\n", v_blk _nane, v_itmnane);
free(v_bl k_nane);

free(v_i tmnane);

[* print the trigger text */
d2fobg_trg_ txt(v_ctx, v_trg, & _trg_ txt);
if ( v_trg_txt & v_trg_ txt[0] )

printf("Trigger text: %\n", v_trg_txt);
free(v_trg_txt);
}

el se

printf("Trigger text is null\n");

}

/* destroy the Forns APl context */
d2f ct xde_Destroy(v_ctx);

r et ur n( D2FS_SUCCESS) ;
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APPENDIX A: OBJECT HIERARCHY

This diagram shows the complete Form Builder object hierarchy.

HD2FFO _DAT_SRC_ARG
LD2FFO_DAT_SRC_COL
HD2FFO_CANVAS |
HD2FFO_GRAPHI C |
|—|D2FFO_GRAPHIC |
LD2FFO_TAB_PAGE |
D2FFO_GRAPHIC |

D2FFO_GRAPHIC ... | [D2FFO_LIBRARY_MODULE
| ID2FFO_EDI TOR | bDZFFO_LIB_PROG_UNIT |

HD2FFO LoV | D2FFO_ATT_LIB |
|—|D2FFO_LV_COLMAP |

HD2FFQ_0BJ_GROUP |
D2FFO_OBG CHI LD |
HD2FFO_FORM_PARAM |

LID2FFO_VIS_ATTR |

|[D2FFO_ FORM MODULE | |[D2FFO_MENU_MODULE |
HD2FFO_ALERT | HD2FFO_ATT_LIB |
HD2FFQ ATT_LI B | —D2FFO_MENU |
—D2FFO_BLOCK | |—|D2FFO_MENU_ITEM |
HD2FFO_| TEM | HD2FFO_OBJ_GROUP |
bDQFFO_TRI GGER | |—|D2FFO_OBG_CHILD |
D2FFO _RADI O BUTTON | HD2FFO_MENU_PARAM |
D2FFO_TRI GGER | ~D2FFO_PROG_UNIT |
HD2FFO_RELATI ON | HD2FFO_PROP_CLASS |
HD2FFO_TRI GGER | I—|D2FFO_TRIGGER |
|
|

HD2FFO_MENU |
D2FFO_MENU_| TEM | |[D2FFO_0OBJ_LIB |
HD2FFQ_PROG UNI T | |—|D2FFO_OBJ_LIB_TAB |

HD2FFO_PROP_CLASS |
|—|D2FFO_TRIGGER |
HD2FFO_REC_GROUP |
|—|D2FFO_RG_COLSPEC |
D2FFO_COLUMN_VALUE |

HD2FFO_REPORT | I'n addition, all visual
obj ects have a D2FFO FONT
{D2FFO_TRI GGER subobj ect, which is a

—|D2FFO_VI S ATTR | virtual object representing

the coll ection of font-
~[D2FFO_W NDOW rel ated proverties.
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