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TYPOGRAPHICAL CONVENTIONS

7KLV�ZKLWH�SDSHU�XVHV�WKH�IROORZLQJ�W\SRJUDSKLFDO�FRQYHQWLRQV�WR�VHW�DSDUW�LPSRUWDQW�HOHPHQWV�IURP

WKH�ERG\�RI�WKH�WH[W���&�FRGH�DQG�ILOHQDPHV�DSSHDU�LQ�D�monotype�IRQW��DV�IROORZV�

d2fctxcr_Create();

d2fctx.h

%ROGIDFH�ZRUGV�DUH�XVHG�WR�DGG�HPSKDVLV�ZKHQ�LQWURGXFLQJ�QHZ�FRQFHSWV�
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FORMS API OVERVIEW

WHAT IS THE FORMS API?

2UDFOH�)RUPV�LQFOXGHV�DQ�$SSOLFDWLRQ�3URJUDPPLQJ�,QWHUIDFH��$3,��WKDW�HQDEOHV�&�SURJUDPPHUV�WR

FUHDWH��ORDG��HGLW��VDYH��DQG�FRPSLOH�)RUPV�PRGXOH�ILOHV��.fmb��.mmb��.olb��DQG�.pll�ILOHV��IURP�VHOI�

ZULWWHQ�&�SURJUDPV���)RUP�PRGXOH�ILOHV�DUH�QRUPDOO\�FUHDWHG�DQG�HGLWHG�XVLQJ�WKH�)RUP�%XLOGHU��WKH

GHVLJQ�WLPH�FRPSRQHQW�RI�2UDFOH�)RUPV���7KH�)RUPV�$3,�JLYHV�\RX�DFFHVV�WR�DOPRVW�DOO�WKH�)RUP

%XLOGHU�IXQFWLRQDOLW\��DQG�EHFDXVH�LW�LV�D�SURJUDPPDWLF�LQWHUIDFH�DQG�QRW�DQ�LQWHUDFWLYH�GHYHORSPHQW

HQYLURQPHQW��LW�LV�DQ�LGHDO�WRRO�IRU�ZULWLQJ�VFULSWV�WKDW�SHUIRUP�UHSHWLWLYH�WDVNV�RQ�ODUJH�QXPEHUV�RI

IRUP�PRGXOH�ILOHV�

BENEFITS OF THE FORMS API

&RQVLGHU� WKH� IROORZLQJ�H[DPSOH�SUREOHP� WKDW� \RX�PLJKW� IDFH�XVLQJ�)RUP�%XLOGHU�� �/HW·V� VD\� \RXU

DSSOLFDWLRQ� FRQWDLQV� ���� IRUP� PRGXOH� ILOHV�� HDFK� RQH� KDYLQJ� VHYHUDO� VFUHHQV� �FDQYDVHV��� � <RXU

PDQDJHU� UHYLHZV� \RXU� ZRUN� DQG� FRPSODLQV� WKDW� WKH� ��SW� IRQW� \RX� XVHG� HYHU\ZKHUH� LV� WRR� VPDOO�

GLFWDWHV�WKDW�DOO�XVDJH�RI�WKH�ZRUG�´EXVLQHVVµ�VKRXOG�EH�UHSODFHG�E\�´H�EXVLQHVVµ��DQG�DVNV�WKDW�\RX

GRXEOH�FKHFN�WKDW�\RX�QR�ORQJHU�UHIHU�WR�WKH�ROG�25'(56�WDEOH�

2QH�RSWLRQ�LV�WR�PDQXDOO\�RSHQ��FKHFN��PRGLI\��DQG�VDYH�HDFK�RI�WKH�����IRUP�PRGXOH�ILOHV���7KLV

VROXWLRQ�ZLOO�QRW�RQO\�WDNH�D�ORQJ�WLPH��EXW�LV�DOVR�WHGLRXV�DQG�HUURU�SURQH���$�EHWWHU�VROXWLRQ�ZRXOG

EH�WR�ZULWH�D�VLPSOH�&�SURJUDP�WKDW�DXWRPDWHV�WKH�WDVN�RI�RSHQLQJ�HDFK�IRUP�PRGXOH�ILOH��PDNLQJ

WKH�DSSURSULDWH�FKHFNV�DQG�PRGLILFDWLRQV��DQG�ILQDOO\�VDYLQJ�DQG�FORVLQJ�WKH�ILOH���$VVXPLQJ�\RXU�&

SURJUDP�ZDV�FRUUHFW��\RX�FRXOG�HQVXUH�WKDW�DOO�WKH�QHFHVVDU\�FKDQJHV�ZHUH�FRUUHFW��XVLQJ�RQO\�D�VPDOO

IUDFWLRQ�RI�WKH�WLPH�DQG�HIIRUW�

,Q� WKLV� SDSHU�� ZH� GHPRQVWUDWH� KRZ� WR� HIIHFWLYHO\� XVH� WKH� )RUPV� $3,�� � 8VLQJ� VHYHUDO� VDPSOH� &

SURJUDPV��ZH� VKRZ� \RX� KRZ� WR� ZRUN� ZLWK� IRUP�PRGXOH� ILOHV�� JHW� DQG� VHW� SURSHUWLHV�� FUHDWH� DQG

GHOHWH�REMHFWV��FRPSLOH�ILOHV��VHDUFK�IRU�DUELWUDU\�REMHFWV��DQG�VR�RQ���2XU�LQWHQWLRQ�LV�WKDW�WKLV�SDSHU

GHVFULEHV� WKH�$3,� LQ� HQRXJK� GHWDLO� WKDW� \RX� FDQ� TXLFNO\� DSSO\� WKH�$3,� WR� VROYLQJ� \RXU� SDUWLFXODU

EXVLQHVV�SUREOHPV�
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ASSUMPTIONS

,Q�WKLV�SDSHU��ZH�DVVXPH�WKDW�\RX�KDYH�D�ZRUNLQJ�NQRZOHGJH�RI�&�SURJUDPPLQJ��DQG�XQGHUVWDQG�WKH

EDVLF�WHUPV�DQG�FRQFHSWV�LQ�)RUP�%XLOGHU���)RU�PRUH�GHWDLOHG�LQIRUPDWLRQ�FRQFHUQLQJ�)RUP�%XLOGHU�

UHIHU�WR�WKH�VHFWLRQ�WLWOHG�5HODWHG�'RFXPHQWV�

7KH�VWHSV�UHTXLUHG�WR�ZULWH�D�&�SURJUDP�XVLQJ�WKH�)RUPV�$3,�ZLOO�YDU\�IURP�SODWIRUP�WR�SODWIRUP�

DV�ZHOO�DV�DPRQJ�WKH�YDULRXV�GHYHORSPHQW�HQYLURQPHQWV���7KH�H[DPSOHV�LQ�WKLV�SDSHU�UHTXLUH�RQO\�D

EDVLF�FRPPDQG�OLQH�&�FRPSLOHU�DQG�OLQNHU���,Q�JHQHUDO��HDFK�RI�\RXU�&�ILOHV�ZLOO�#include�VHYHUDO�RI

WKH�)RUPV�$3,� KHDGHU� ILOHV�� DQG�PDNH� D� QXPEHU� RI� FDOOV� WR� WKH�PDFURV� DQG� IXQFWLRQV� GHILQHG� LQ

WKRVH�KHDGHU�ILOHV���$IWHU�FRPSLOLQJ�\RXU�&�ILOHV��OLQN�WKHP�ZLWK�WKH�)RUPV�$3,�OLEUDU\�LQFOXGHG�ZLWK

WKH�2UDFOH�)RUPV�UHOHDVH���2Q�VRPH�SODWIRUPV��D�VDPSOH�PDNHILOH�LV�LQFOXGHG�ZLWK�WKH�UHOHDVH�RI�WKH

)RUPV�$3,�WR�PDNH�WKLV�HDVLHU�

1RWH��UHPHPEHU�WR�NHHS�EDFNXS�FRSLHV�RI�\RXU�)RUP�%XLOGHU���IPE��ILOHV�EHIRUH�UXQQLQJ�D�)RUPV

$3,� SURJUDP� WKDW� PLJKW� DOWHU� WKRVH� ILOHV�� LQ� FDVH� \RX� ODWHU� GLVFRYHU� HUURUV� LQ� \RXU� )RUPV� $3,

SURJUDP�

EXAMPLE 1: BASIC PROGRAM STRUCTURE AND METHODS

:H·OO�VWDUW�RII�E\�SUHVHQWLQJ�D�VLPSOH�&�SURJUDP�ZULWWHQ�XVLQJ�WKH�)RUPV�$3,��DQG�WKHQ�H[SODLQ�WKH

SXUSRVH�RI�HDFK�OLQH�RI�FRGH�LQ�GHWDLO���7KLV�H[DPSOH�ZLOO�VKRZ�\RX�KRZ�WR�

• &UHDWH�DQG�GHVWUR\�WKH�)RUPV�$3,�FRQWH[W

• 2SHQ�DQG�FORVH�IRUP�PRGXOH���IPE��ILOHV

• *HW�D�VLPSOH�SURSHUW\�YDOXH

 EXAMPLE 1 – FORMNAME.C

 #include <stdio.h>
 #include <stdlib.h>
 #include <malloc.h>
 
 #include <d2fctx.h>  /* Forms API context */
 #include <d2ffmd.h>  /* Form module header file */
 
 int main (int argc, char *argv[])
 {
     d2fctxa     ctx_attr;
     d2fctx     *ctx;
     d2ffmd     *form;
     text       *form_name;
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     /* Check arguments */
     if ( argc != 2 )
     {
         fprintf(stderr, "USAGE: %s <filename>\n", argv[0]);
         exit(1);
     }
 
     /* Create Forms API context */
     ctx_attr.mask_d2fctxa = (ub4)0;
     if ( d2fctxcr_Create(&ctx, &ctx_attr) != D2FS_SUCCESS )
     {
         fprintf(stderr, "Error creating Forms API context\n");
         exit(1);
     }
 
     /* Load the form module into memory */
     if ( d2ffmdld_Load(ctx, &form, argv[1], FALSE) != D2FS_SUCCESS )
     {
         fprintf(stderr, "Failed to load form module: %s\n", argv[1]);
         exit(1);
     }
 
     /* Get the name of the form module */
     if ( d2ffmdg_name(ctx, form, &form_name) != D2FS_SUCCESS )
     {
         fprintf(stderr, "Error getting the name of the form module\n");
     }
     else
     {
         /* Print the name of the form, then free it */
         printf ("The name of the form is %s\n", form_name);
         free(form_name);
     }
 
     /* Destroy the in-memory form */
     if ( d2ffmdde_Destroy(ctx, form) != D2FS_SUCCESS )
     {
         fprintf(stderr, "Error destroying form module\n");
     }
 
     /* Close the API and destroy context */
     d2fctxde_Destroy(ctx);
 
     return 0;
 }

 EXPLANATION OF EXAMPLE 1

�1RZ��ZH·OO�ZDON�WKURXJK�WKH�H[DPSOH�SURJUDP�OLQH�E\�OLQH��H[SODLQLQJ�WKH�SXUSRVH�DQG�IXQFWLRQ�RI

HDFK� OLQH� RI� FRGH�� � $OWKRXJK� VLPSOH�� WKLV� H[DPSOH� LOOXVWUDWHV� WKH� JHQHUDO� VWUXFWXUH� DQG� SULQFLSOHV

SUHVHQW�LQ�HYHU\�)RUPV�$3,�SURJUDP�

 Including Header Files

�(YHU\�)RUPV�$3,�SURJUDP�PXVW�LQFOXGH�RQH�RU�PRUH�RI�WKH�)RUPV�$3,�KHDGHU�ILOHV�� �7KH�KHDGHU

ILOH�d2fctx.h�LV�UHTXLUHG�LQ�DOO�SURJUDPV���,Q�WKH�H[DPSOH�DERYH��LW·V�WKH�ILUVW�ILOH�LQFOXGHG����2WKHU
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KHDGHU�ILOHV��OLNH�WKH�RWKHU�LQFOXGHG�ILOH�LQ�RXU�H[DPSOH��d2ffmd.h��GHILQH�WKH�IXQFWLRQV�DQG�PDFURV

DVVRFLDWHG�ZLWK�D�SDUWLFXODU�REMHFW�W\SH���:H·OO�WDON�PRUH�DERXW�REMHFW�W\SHV�LQ�WKH�QH[W�VHFWLRQ��EXW

IRU� QRZ� ZH� QHHG� WR� LQFOXGH� d2ffmd.h� EHFDXVH� WKLV� SURJUDP� ZLOO� EH� ZRUNLQJ� RQ� IRUP� PRGXOH

REMHFWV��DQG�d2ffmd.h�LV�WKH�KHDGHU�ILOH�FRUUHVSRQGLQJ�WR�IRUP�PRGXOH�REMHFWV�

 Creating the Forms API Context

�$IWHU�YDOLGDWLQJ�WKH�QXPEHU�RI�DUJXPHQWV��RXU�SURJUDP�FUHDWHV�WKH�)RUPV�$3,�FRQWH[W���&UHDWLQJ�WKH

)RUPV�$3,�FRQWH[W�LV�UHTXLUHG�LQ�HYHU\�)RUPV�$3,�SURJUDP��EHFDXVH�WKH�FRQWH[W�SRLQWHU�LV�WKH�ILUVW

DUJXPHQW� SDVVHG� LQWR� DOO� )RUPV� $3,� IXQFWLRQV�� � 7KH� VHFRQG� DUJXPHQW� WR� d2fctxcr_Create()

DOORZV�\RX�WR�VSHFLI\�RSWLRQDO�DWWULEXWHV�WKDW�ZH·OO�GLVFXVV�ODWHU���)RU�QRZ��ZH�LQLWLDOL]H�WKH�PDVN�ILHOG

RI�ctx_attr�WR�]HUR��LQGLFDWLQJ�WKDW�QRQH�RI�WKHVH�RSWLRQV�ZLOO�EH�VSHFLILHG�

 Loading a Form Module

�,Q� WKH� QH[W� SDUW� RI� WKH� SURJUDP�� ZH� ORDG� LQ� WKH� IRUP�PRGXOH� ILOH� VSHFLILHG� E\� WKH� XVHU� RQ� WKH

FRPPDQG� OLQH� E\� FDOOLQJ� d2ffmdld_Load()�� � 1RWLFH� WKDW� WKH� FRQWH[W� LV� SDVVHG� LQ� DV� WKH� ILUVW

DUJXPHQW�DV�XVXDO�� �7KH�WKLUG�DUJXPHQW� LV� WKH�ILOH�QDPH��DQG� WKH�IRXUWK�DUJXPHQW� WHOOV�ZKHWKHU� WR

ORRN�IRU�WKH�ILOH�LQ�WKH�GDWDEDVH�LQVWHDG���3DVVLQJ�LQ�FALSE�DV�ZH·YH�GRQH�PHDQV�ORRN�IRU�WKH�ILOH�RQ

WKH�ILOH�V\VWHP���,I�WKH�IXQFWLRQ�UHWXUQV�VXFFHVVIXOO\��WKH�VHFRQG�DUJXPHQW�form�ZLOO�SRLQW�WR�D�IRUP

PRGXOH�REMHFW�RI� W\SH�d2ffmd�� �$� IRUP�PRGXOH� �d2ffmd�� LV� MXVW�RQH� W\SH� RI� REMHFW��PRVW� RI� WKH

RWKHU�REMHFW�W\SHV�ZLOO�EH�IDPLOLDU�WR�2UDFOH�)RUPV�SURJUDPPHUV��EORFNV��d2fblk���LWHPV��d2fitm��

FDQYDVHV��d2fcnv���DQG�VR�RQ���$JDLQ��ZH·OO�GLVFXVV�REMHFWV�PRUH�ODWHU�

 Getting a Property Value

�-XVW�DV� LQ� WKH�)RUP�%XLOGHU�GHYHORSPHQW�HQYLURQPHQW��HYHU\�)RUPV�REMHFW�KDV�D�VHW�RI�SURSHUWLHV

DVVRFLDWHG�ZLWK� LW�� � ,Q� WKLV�QH[W�SDUW�RI� WKH�H[DPSOH��ZH�DVN� WKH�IRUP�PRGXOH� WR� ORRN� LQ� LWV� OLVW�RI

SURSHUWLHV�DQG�WHOO�XV�ZKDW�WKH�YDOXH�RI�LWV�´QDPHµ�SURSHUW\�LV���7KH�IXQFWLRQ��RU�UDWKHU��PDFUR��WKDW·V

XVHG�WR�JHW� WKLV� LQIRUPDWLRQ� LV�d2ffmdg_name()�²�\RX�FDQ�VHH� WKH�GHILQLWLRQ�RI� WKLV�PDFUR� LQ� WKH

d2ffmd.h�KHDGHU�ILOH���'RQ·W�ZRUU\�DERXW�WKH�FU\SWLF�ORRNLQJ�QDPH�RI�WKLV�IXQFWLRQ�QRZ��ZH·OO�UHYHDO

WKH�QDPLQJ�FRQYHQWLRQV�IRU�DOO�WKH�IXQFWLRQV�DQG�PDFURV�ODWHU�LQ�WKLV�GRFXPHQW�

�/LNH�PDQ\�RWKHU�)RUPV�$3,�IXQFWLRQV��WKLV�IXQFWLRQ�UHWXUQV�D2FS_SUCCESS�RU�D2FS_FAIL�� �:KHQ

UHWXUQLQJ� VXFFHVVIXOO\�� WKH� GHVLUHG� YDOXH� LV� SODFHG� LQ� RQH� RI� WKH� ´RXWµ� SDUDPHWHUV�� LQ� RXU� FDVH
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form_name�ZLOO�EH�D�VWULQJ�KROGLQJ�WKH�QDPH�RI�WKH�IRUP�PRGXOH�REMHFW���:H·OO�SULQW�WKLV�QDPH�WR�WKH

GLVSOD\��DQG�WKHQ��LPSRUWDQWO\��IUHH�WKH�PHPRU\�WKDW�ZDV�DOORFDWHG�ZKHQ�WKLV�VWULQJ�ZDV�UHWULHYHG�

 Destroying objects

�7KH� FDOO� WR�d2ffmdde_Destroy()� GHVWUR\V� WKH� LQ�PHPRU\� IRUP�PRGXOH�REMHFW�� IUHHLQJ�XS� DOO� WKH

PHPRU\�UHVRXUFHV�UHVHUYHG�E\�WKDW�REMHFW���7KLV�LV�DQDORJRXV�WR�´FORVLQJµ�WKH�IRUP�PRGXOH�IURP�WKH

)RUP�%XLOGHU�GHYHORSPHQW�HQYLURQPHQW��WKH��IPE�ILOH�LV�QRW�FKDQJHG�E\�WKLV�RSHUDWLRQ��EHFDXVH�\RX

GLGQ·W�VDYH�WKH�REMHFW�EHIRUH�GHVWUR\LQJ�LW��

 Final clean-up

�7KH� ILQDO� OLQH�RI� FRGH��d2fctxde_Destroy()�� VKRXOG�EH� WKH� ILQDO� FDOO� WR� WKH�)RUPV�$3,� LQ� HYHU\

SURJUDP���7KLV�RSHUDWLRQ�IUHHV�XS�DOO�PHPRU\�UHVHUYHG�E\�WKH�)RUPV�$3,�DQG�WHUPLQDWHV�DOO�LQWHUQDO

SURFHVVHV���2QFH�d2fctxde_Destroy()�LV�FDOOHG��WKH�FRQWH[W��ctx��FHDVHV�WR�EH�YDOLG��DQG�QR�IXUWKHU

FDOOV�WR�WKH�)RUPV�$3,�DUH�SRVVLEOH�

 BASIC CONCEPTS: OBJECTS, PROPERTIES, CONVENIENCE MACROS

�,Q�WKLV�VHFWLRQ��ZH·OO�GULOO�GHHSHU�LQWR�WKH�EDVLF�FRQFHSWV�LQWURGXFHG�LQ�([DPSOH�����:H·OO�GHVFULEH�LQ

GHWDLO�WKH�IROORZLQJ�)RUPV�$3,�FRQFHSWV�

• )RUPV�REMHFWV

• )RUPV�SURSHUWLHV

• *HWWLQJ�DQG�VHWWLQJ�SURSHUW\�YDOXHV�XVLQJ�WKH�FRQYHQLHQFH�PDFURV�

 WHAT ARE FORMS OBJECTS?

�)RUP�%XLOGHU�LV�DQ�REMHFW�RULHQWHG�VRIWZDUH�DSSOLFDWLRQ��LQ�WKDW�DOO�WKH�YLVXDO��XVHU�LQWHUIDFH��DQG�GDWD

FRPSRQHQWV�RI�DQ�DSSOLFDWLRQ�DUH�UHSUHVHQWHG�DV�LQGLYLGXDO�REMHFWV���$OO�RI�WKH�QRGHV�\RX�VHH�LQ�WKH

)RUP�%XLOGHU·V�2EMHFW�1DYLJDWRU�DUH�UHSUHVHQWHG�LQ�WKH�)RUPV�$3,�DV�REMHFWV���)RU�H[DPSOH��IRUP

PRGXOHV��GDWD�EORFNV��PHQX�LWHPV��DOHUWV��UDGLR�EXWWRQV��FDQYDVHV��SURSHUW\�FODVVHV��REMHFW� OLEUDULHV�

DQG�REMHFW�JURXSV�DUH�DOO�IRUPV�REMHFWV���,Q�DGGLWLRQ��VRPH�ORZHU�OHYHO�REMHFWV�VXFK�DV�WKH�FROXPQV

RI�D�UHFRUG�JURXS��RU�WKH�IRQW�RI�D�WH[W�LWHP��DUH�DOVR�IRUPV�REMHFWV�
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�(DFK�REMHFW�W\SH�LV�LGHQWLILHG�E\�D�VLQJOH�XQLTXH�FRQVWDQW�LQ�WKH�d2fdef.h�KHDGHU�ILOH���<RX�XVH�WKLV

FRQVWDQW�ZKHQ�TXHU\LQJ�WKH�W\SH�RI�DQ�REMHFW��RU�ZKHQ�FUHDWLQJ�D�QHZ�REMHFW�RI�D�VSHFLILF�W\SH���7KH

FRQVWDQWV� EHJLQ� ZLWK� WKH� SUHIL[� D2FFO_�� � )RU� H[DPSOH�� UHFRUG� JURXS� REMHFWV� DUH� DOO� RI� W\SH

D2FFO_REC_GROUP��ZKLOH�DOHUW�REMHFWV�DUH�DOO�RI�W\SH�D2FFO_ALERT���,Q�2UDFOH�)RUPV��L��WKHUH�DUH���

W\SHV�RI�REMHFWV���7KHUH·V�DOVR�D�JHQHULF�REMHFW�W\SH�FDOOHG�D2FFO_ANY��ZKLFK�FDQ�EH�YHU\�XVHIXO�ZKHQ

WUDYHUVLQJ�OLVWV�RI�KHWHURJHQHRXV�REMHFW�FROOHFWLRQV��IRU�H[DPSOH�

�(DFK�REMHFW�W\SH�KDV�DQ�DVVRFLDWHG�KHDGHU�ILOH�WKDW�GHILQHV�WKH�IXQFWLRQV�DQG�PDFURV�DVVRFLDWHG�ZLWK

REMHFWV�RI� WKDW� W\SH�� �7KH�QDPH�RI� WKH�KHDGHU� ILOH� LQFOXGHV� D� XQLTXH� WKUHH�OHWWHU� DEEUHYLDWLRQ� WKDW

GHVFULEHV�WKH�REMHFW�W\SH���)RU�H[DPSOH��WKH�KHDGHU�ILOH�IRU�UDGLR�EXWWRQ�REMHFWV�LV�FDOOHG�d2frdb.h�

$OO�WKH�IXQFWLRQV�DQG�PDFURV�VSHFLILFDOO\�DVVRFLDWHG�ZLWK�UDGLR�EXWWRQV�DUH�GHILQHG�LQ�WKDW�KHDGHU�ILOH�

5HFDOO�WKDW�LQ�([DPSOH����ZH�QHHGHG�WR� LQFOXGH�d2ffmd.h�EHFDXVH�ZH�FDOOHG�IXQFWLRQV�DQG�PDFURV

UHODWHG�WR�IRUP�PRGXOH��fmd��REMHFWV�

�(DFK� REMHFW� W\SH� LV� DOVR� DVVRFLDWHG�ZLWK� D� &� W\SHGHI�� � )RU� H[DPSOH�� SRLQWHUV� WR� LWHP� REMHFWV� DUH

GHILQHG�DV�YDULDEOHV�RI�W\SH�d2fitm��ZKLOH�UHFRUG�JURXS�REMHFWV�DUH�GHFODUHG�XVLQJ�WKH�d2frcg�W\SH�

,Q�WKH�H[DPSOH�DERYH��WKH�IRUP�PRGXOH�REMHFW�ZDV�GHFODUHG�DV�D�YDULDEOH�RI�W\SH�d2ffmd���9DULDEOHV

RI� W\SH�d2fob� UHSUHVHQW�*HQHULF�2EMHFWV�� � ,PSRUWDQWO\��DQ\�REMHFW� �IRU� H[DPSOH��d2fitm��d2fcnv�

HWF���FDQ�EH�W\SHFDVW�WR�WKH�JHQHULF�REMHFW�d2fob�� �7KH�JHQHULF�REMHFW�LV�XVHIXO�ZKHQ�\RX�DUH�HLWKHU

QRW�VXUH�RI� WKH� W\SH�RI� D� VSHFLILF�REMHFW��RU� DUH�GHOLEHUDWHO\�ZULWLQJ�JHQHULF� FRGH� WKDW� FDQ�DSSO\� WR

REMHFWV�RI�PRUH�WKDQ�RQH�W\SH���3OHDVH�QRWH��KRZHYHU��WKDW�XVLQJ�W\SH�VSHFLILF�GHFODUDWLRQV��IXQFWLRQV�

DQG�PDFURV� �ZKHUH�SRVVLEOH��RIIHUV� VWULFWHU�YDOLGDWLRQ�DQG� W\SH�FKHFNLQJ�DW�ERWK�FRPSLOH�WLPH� DQG

UXQ�WLPH�

 WHAT ARE FORMS PROPERTIES?

�$OO�)RUPV�REMHFWV�KDYH� D�QXPEHU�RI� SURSHUWLHV� WKDW� GHWHUPLQH� WKHLU� EHKDYLRU� DQG�RU� DSSHDUDQFH�

6RPH�REMHFW�W\SHV�KDYH�RQO\�WZR�RU�WKUHH�SURSHUWLHV��ZKLOH�RWKHUV�KDYH�QHDUO\�RQH�KXQGUHG���,Q�WKH

)RUP� %XLOGHU� GHYHORSPHQW� HQYLURQPHQW�� WKH� SURSHUWLHV� DQG� WKHLU� YDOXHV� DUH� GLVSOD\HG� LQ� WKH

3URSHUW\� 3DOHWWH�� � <RX� FDQ� YLHZ� DQG�PRGLI\� WKH� SURSHUW\� YDOXHV� LQ� WKH� 3URSHUW\� 3DOHWWH�� � ,Q� WKH

)RUPV�$3,��\RX�FDQ�VLPLODUO\�YLHZ��JHW��DQG�PRGLI\��VHW��WKH�SURSHUW\�YDOXHV�RI�REMHFWV�E\�XVLQJ�WKH

DSSURSULDWH�IXQFWLRQV�DQG�PDFURV�

�0XFK�OLNH�REMHFW�W\SHV��HDFK�SURSHUW\�W\SH�LV�LGHQWLILHG�E\�D�VLQJOH�XQLTXH�FRQVWDQW�LQ�WKH�d2fdef.h

KHDGHU� ILOH�� �7KLV� FRQVWDQW� FDQ� EH� XVHG�ZKHQ� TXHU\LQJ� IRU� D� VSHFLILF� SURSHUW\� RI� DQ� REMHFW��ZKHQ

DGGLQJ� D� SURSHUW\� WR� D� SURSHUW\� FODVV�� HWF�� � 7KH� FRQVWDQWV� DOO� EHJLQ� ZLWK� WKH� SUHIL[� D2FP_�� � )RU
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H[DPSOH�� WKH� ´DOHUW�PHVVDJHµ� SURSHUW\� LV� XQLTXHO\� LGHQWLILHG� E\� WKH� FRQVWDQW�D2FP_ALT_MESG�� � ,Q

2UDFOH�)RUPV��L�� WKHUH�DUH����� W\SHV�RI�SURSHUWLHV�� �1RWH� WKDW� WKH�DEEUHYLDWHG�SURSHUW\�QDPH��IRU

H[DPSOH��ALT_MESG�IRU�WKH�SURSHUW\�´DOHUW�PHVVDJHµ��LV�LPSRUWDQW�IRU�WKH�QDPLQJ�VFKHPH�H[SODLQHG

ODWHU�

�(DFK�SURSHUW\�LV�VWRUHG�XVLQJ�RQH�RI�ILYH�VWRUDJH�FODVVHV�

• Text (t)

• Number (n)

• Boolean (b)

• Blob (p)

• Object (o)

�7KLV� PHDQV� WKDW� ZKHQ� \RX� DVN� DQ� REMHFW� IRU� WKH� YDOXH� RI� RQH� RI� LWV� WH[W�YDOXHG� SURSHUWLHV� �IRU

H[DPSOH��D2FP_NAME�RU�D2FP_TITLE���LW�ZLOO�JLYH�EDFN�D�WH[W�VWULQJ���6LPLODUO\��ZKHQ�\RX�DVN�IRU�WKH

YDOXH� RI� D� %RROHDQ�YDOXHG� SURSHUW\� �IRU� H[DPSOH�� D2FP_HIDE� RU� D2FP_MINIMIZE_ALLOWED��� \RX

UHFHLYH� D� VLPSOH� TRUE� RU� FALSE� YDOXH� LQ� UHWXUQ�� � ,Q� WKH� QH[W� VHFWLRQ�� ZH·OO� H[SODLQ� KRZ� WKH� SUH�

GHILQHG�PDFURV�LQ�HDFK�REMHFW·V�KHDGHU�ILOH�KHOS�\RX�XVH�WKH�FRUUHFW�W\SH�ZKHQ�ZRUNLQJ�ZLWK�SURSHUW\

YDOXHV���/DWHU��ZH·OO�OHDUQ�DERXW�IXQFWLRQV�WKDW�DOORZ�\RX�WR�JHW�WKH�VWRUDJH�W\SH�IRU�DQ\�SURSHUW\�W\SH�

 GETTING AND SETTING PROPERTY VALUES USING THE CONVENIENCE MACROS

�$V�ZH�KDYH�VHHQ��WKH�)RUPV�$3,�GHILQHV�PDQ\�W\SHV�RI�REMHFWV�DQG�HYHQ�PRUH�W\SHV�RI�SURSHUWLHV

WKDW�DSSO\�WR�RQH�RU�PRUH�RI�WKH�REMHFWV���7KH\·UH�WKH�VDPH�REMHFWV�DQG�SURSHUWLHV�WKDW�\RX�VHH�LQ�WKH

)RUP�%XLOGHU�GHYHORSPHQW�HQYLURQPHQW���:H·YH�DOVR�VHHQ�WKDW�HDFK�REMHFW�W\SH�KDV�LWV�RZQ�KHDGHU

ILOH�WKDW�GHILQHV�IXQFWLRQV�DQG�PDFURV�UHODWHG�WR�WKDW�W\SH�RI�REMHFW�

�6RPH�RI�WKH�IXQFWLRQV�LQ�WKRVH�KHDGHU�ILOHV�DUH�XVHG�WR�JHW�DQG�VHW�SURSHUW\�YDOXHV���%HFDXVH�WKHUH�DUH

ILYH�VWRUDJH�W\SHV��DQG�XQOLNH�&����WKH�&�ODQJXDJH�GRHV�QRW�VXSSRUW�SRO\PRUSKLVP���WKHUH�DUH�ILYH

IXQFWLRQV�HDFK�IRU�JHWWLQJ�DQG�VHWWLQJ�SURSHUW\�YDOXHV��RQH�IRU�HDFK�VWRUDJH�W\SH���)RU�H[DPSOH��WKH

ILOH�d2falt.h��IRU�DOHUW�REMHFWV��GHILQHV�WKHVH�IXQFWLRQV�IRU�JHWWLQJ�SURSHUW\�YDOXHV�

 d2faltgb_GetBoolProp(d2fctx *ctx, d2falt *obj, ub2 prop_typ, boolean *val)

 d2faltgn_GetNumProp (d2fctx *ctx, d2falt *obj, ub2 prop_typ, number *val)

 d2faltgt_GetTextProp(d2fctx *ctx, d2falt *obj, ub2 prop_typ, text **val)

 d2faltgo_GetObjProp (d2fctx *ctx, d2falt *obj, ub2 prop_typ, d2fob **val)

 d2faltgp_GetBlobProp(d2fctx *ctx, d2falt *obj, ub2 prop_typ, dvoid **val)

�%\�XVLQJ�RQH�RI� WKH�SURSHUW\� W\SH�FRQVWDQWV� �IRU� H[DPSOH��D2FP_ALT_MSG��D2FP_BTN_1_LBL�� HWF��

IRU� WKH�prop_typ� DUJXPHQW��\RX�FDQ�XVH� WKHVH� IXQFWLRQV� WR�JHW�SURSHUW\�YDOXHV�RI� DQ�DOHUW�REMHFW�
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+RZHYHU��\RX�ZLOO�QHHG�WR�NQRZ�ZKLFK�RI�WKH�ILYH�WR�XVH��DQG�WKDW�GHSHQGV�RQ�WKH�VWRUDJH�FODVV�RI

WKH�SURSHUW\�W\SH�

�$�SUHIHUUHG� DOWHUQDWLYH� LV� WR� XVH� WKH� FRQYHQLHQFH�PDFURV� GHILQHG� LQ� HDFK� REMHFW� KHDGHU� ILOH�� � 7KH

DGYDQWDJH�RI�WKHVH�PDFURV�LV�WKDW�WKH�PDSSLQJ�EHWZHHQ�D�SURSHUW\�W\SH�DQG�LWV�VWRUDJH�FODVV�LV�EXLOW

LQWR�WKH�PDFUR��DQG�WKHUHIRUH�HQIRUFHG�E\�WKH�FRPSLOHU���/RRN�DW�WZR�RI�WKH�FRQYHQLHQFH�PDFURV�LQ

d2falt.h�

 #define d2faltg_alt_msg(ctx,obj,val) \
                     d2faltgt_GetTextProp(ctx,obj,D2FP_ALT_MSG,val)
 
 #define d2faltg_btn_1_lbl(ctx,obj,val) \
                     d2faltgt_GetTextProp(ctx,obj,D2FP_BTN_1_LBL,val)

 
�1RWH�WKDW�ERWK�PDFURV�FRYHU�WKH�IXQFWLRQ�d2faltgt_GetTextProp()�WKDW�ZH�VDZ�DERYH��WKH\�GLIIHU

RQO\�LQ�WKDW�WKH\�SDVV�LQ�D�GLIIHUHQW�SURSHUW\�W\SH�FRQVWDQW���:KLOH�IXQFWLRQDOO\�HTXLYDOHQW�WR�FDOOLQJ

d2faltgt_GetTextProp()�ZLWK�WKH�YDULRXV�D2FP_�FRQVWDQWV��WKH�FRQYHQLHQFH�PDFURV�LPSURYH�WKH

FRGH·V�UHDGDELOLW\�DQG�FRQFLVHQHVV���7KLV�H[DPSOH�GHPRQVWUDWHV�FRQYHQLHQFH�PDFURV�ZLWK�WH[W�YDOXHG

SURSHUWLHV��VLPLODU�PDFURV�H[LVW�IRU�QXPEHU�YDOXHG�SURSHUWLHV��%RROHDQ�YDOXHG�SURSHUWLHV��HWF���5HIHU

WR�WKH�VHFWLRQ�EHORZ�RQ�WKH�)RUPV�$3,�IXQFWLRQ�QDPLQJ�VFKHPH�IRU�WKHVH�

�$OO�WKH�*HW�DQG�6HW�IXQFWLRQV�SHUIRUP�EDVLF�YDOLGDWLRQ�WR�HQVXUH�WKDW�WKH�SURSHUW\�LV�EHLQJ�JHW�RU�VHW

OHJDOO\��DQG�WKDW�WKH�REMHFW�LV�DEOH�WR�KDYH�SURSHUWLHV�RI�WKH�JLYHQ�SURSHUW\�W\SH�� �,Q�WKH�FDVH�RI�DQ

LOOHJDO� RSHUDWLRQ�� WKH� IXQFWLRQ� UHWXUQV� DQ� HUURU� VWDWXV� VXFK� DV� D2FS_TYPEMISMATCH� RU

D2FS_BADPROP�

 GENERIC CONVENIENCE MACROS

�7KHUH� LV� DOVR� D� KHDGHU� ILOH� FDOOHG� d2fob.h� WKDW� LV� YHU\� VLPLODU� WR� WKH� REMHFW�VSHFLILF� KHDGHU� ILOHV�

H[FHSW�WKDW�LW�LV�QRW�DVVRFLDWHG�ZLWK�DQ\�SDUWLFXODU�REMHFW�W\SH��LW�LV�D�NLQG�RI�
JHQHULF
�RU�
EDVH
�REMHFW

KHDGHU� ILOH�� � 7KLV� ILOH� DOVR� KDV� FRQYHQLHQFH� PDFURV� IRU� JHWWLQJ� DQG� VHWWLQJ� SURSHUW\� YDOXHV�� � $Q

H[DPSOH�PDFUR�IROORZV�

 #define d2fobg_btn_1_lbl(ctx,obj,val) \
                     d2fobgt_GetTextProp(ctx,obj,D2FP_BTN_1_LBL,val)

 
�7KH�GLIIHUHQFH�EHWZHHQ�FDOOLQJ�d2fobg_alt_msg()�DQG�d2faltg_alt_msg()�LV�WKDW�WKH�ODWWHU�W\SH�

VSHFLILF�IXQFWLRQ�YDOLGDWHV�WKDW�WKH�REMHFW�\RX�SDVVHG�LQ��obj��LV�LQ�IDFW�DQ�DOHUW�REMHFW��WKDW�LV��RI�W\SH

D2FFO_ALERT����7KH�IRUPHU��JHQHULF��IXQFWLRQ�GRHVQ
W�FKHFN�WKH�REMHFW�W\SH�EHIRUH�WU\LQJ�WR�VHW�WKH

SURSHUW\�� � 7KH� FDWFK� KHUH� LV� WKDW� LI� \RX� SDVV� LQ� DQ� REMHFW� WKDW� GRHV� QRW� KDYH� WKH� SURSHUW\

D2FP_ALT_MSG��D�FDQYDV��IRU�H[DPSOH���WKHQ�WKH�IXQFWLRQ�UHWXUQV�DQ�HUURU�VD\LQJ�WKDW�WKDW�SURSHUW\�LV
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QRW� DVVRFLDWHG� ZLWK� WKH� W\SH� RI� WKH� REMHFW� \RX� SDVVHG� LQ�� � 'HVSLWH� WKH� UHGXFHG� DPRXQW� RI� W\SH�

FKHFNLQJ��WKH�d2fob*�IXQFWLRQV�DUH�XVHIXO�IRU�ZULWLQJ�JHQHULF�FRGH��)RU�H[DPSOH��\RX�FRXOG�ZULWH�D

SURJUDP�WKDW�ORRSV�RYHU�HYHU\�REMHFW�LQ�D�IRUP�PRGXOH�DQG�SULQWV�RXW�WKH�QDPH�RI�HDFK�REMHFW�LQ�D

JHQHULF�ZD\�

 FUNCTION AND MACRO NAMING SCHEME

�%\� QRZ� \RX·UH� SUREDEO\� ZRQGHULQJ� ZKHWKHU� WKHUH·V� DQ\� SDWWHUQ� WR� WKH� VHHPLQJO\� FRQYROXWHG

FRQYHQLHQFH� IXQFWLRQ� DQG�PDFUR� QDPHV� LQ� WKH� REMHFW� KHDGHU� ILOHV�� � 7KH� DQVZHU� LV� \HV�� WKHUH� LV� D

FRQVLVWHQW�QDPLQJ�VFKHPH�XVHG�WKURXJKRXW�DOO�KHDGHU�ILOHV��ZKLFK�ZH·OO�GHVFULEH�QRZ�

 Functions

�)RUPV�$3,�IXQFWLRQ�QDPHV�FRQVLVW�RI�WKUHH�SDUWV�XVLQJ�WKLV�SDWWHUQ�

 d2f + category + d_description
 

�$OO�)RUPV�$3,�IXQFWLRQV�EHJLQ�ZLWK�’d2f’�ZLWKRXW�H[FHSWLRQ��$� WZR��RU� WKUHH�FKDUDFWHU� IXQFWLRQ

´FDWHJRU\µ�IROORZV���,Q�PDQ\�FDVHV��WKLV�LV�VLPSO\�WKH�REMHFW�W\SH��HLWKHU�’ob’��IRU�WKH�JHQHULF�REMHFW�

RU�RQH� RI� WKH� VSHFLILF� REMHFW� W\SHV��’alt’� IRU� DOHUWV��’blk’� IRU� EORFNV�� HWF�� � )RU� WKRVH� FODVVHV� RI

XWLOLW\�IXQFWLRQV�WKDW�GR�QRW�GHDO�GLUHFWO\�ZLWK�REMHFWV��VXFK�DV� WKRVH� LQ�d2fctx.h� �)RUPV�FRQWH[W�

DQG�d2fpr.h��3URSHUW\�PHWDGDWD���WKH�OHWWHUV�IROORZLQJ�WKH�’d2f’�DUH�PRUH�OLNH�D�FDWHJRUL]DWLRQ�RI

WKH�IXQFWLRQ�

�$IWHU�WKDW��WZR�RU�WKUHH�OHWWHUV�GHVFULEH�WKH�SXUSRVH�RI�WKH�IXQFWLRQ��IROORZHG�E\�DQ�XQGHUVFRUH�DQG

WKHQ� D� ORQJHU�GHVFULSWLRQ�RI� WKH� IXQFWLRQ
V�SXUSRVH�� �+DYLQJ�ERWK� D� VKRUW� DQG� ORQJ�GHVFULSWLRQ� LV

REYLRXVO\� UHGXQGDQW�� EXW� WKLV� PDNHV� WKH� )RUPV� $3,� SRUWDEOH� WR� QHDUO\� DOO� RSHUDWLQJ� V\VWHP

SODWIRUPV�

�)RU�H[DPSOH��WKH�IXQFWLRQ�IRU�GXSOLFDWLQJ�DOHUWV�LV�d2f + alt + du_Duplicate()��DQG�WKH�IXQFWLRQ

IRU�ILQGLQJ�RXW�ZKHWKHU�D�SURSHUW\�RI�D�EORFN�LV�LQKHULWHG�LV�d2f + blk + ii_IspropInherited()�

�'RQ·W�ZRUU\�LI�\RX�GRQ·W�NQRZ�ZKDW�WKHVH�IXQFWLRQV�GR�\HW��ZH�PHQWLRQ�WKHP�KHUH�MXVW�WR�LOOXVWUDWH

WKH� IXQFWLRQ� QDPLQJ� SDWWHUQ��� � $V� D� JHQHUDO� UXOH�� LI� \RX� NQRZ� WKH� FDWHJRU\� RI� WKH� IXQFWLRQ� �IRU

H[DPSOH�� WKH�REMHFW� W\SH�DEEUHYLDWLRQ��DQG�\RX�NQRZ�WKH�RSHUDWLRQ�\RX�ZDQW� WR�SHUIRUP��\RX�FDQ

FRPELQH�WKHP�DQG�WKHUH�VKRXOG�EH�D�IXQFWLRQ�ZLWK�WKDW�QDPH�WKDW�\RX�FDQ�XVH�

�7KHVH�UXOHV�DOVR�DSSO\�WR�WKH�*HW�DQG�6HW�IXQFWLRQV�ZH�PHQWLRQHG�DERYH��ZLWK�RQO\�VOLJKW�FKDQJHV�

7KHVH�IXQFWLRQV�DUH�QDPHG�XVLQJ�WKH�IROORZLQJ��VLPLODU��UXOHV�
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 d2f + category + (gt_GetTypeProp or st_SetTypeProp)
 

�+HUH��category� LV�DJDLQ�WKH�DEEUHYLDWHG�REMHFW�W\SH��DQG�t�DQG�Type�DUH�RQH�RI�WKH�IROORZLQJ�ILYH

VWRUDJH�W\SHV�

• t Text

• n Number

• b Boolean

• p Blob

• o Object

�)RU�H[DPSOH��IRU�WKH�´DOHUWµ�FDWHJRU\��WKH�IXQFWLRQV�ZRXOG�EH�

 d2faltgb_GetBoolProp()
 d2faltgn_GetNumProp()
 d2faltgt_GetTextProp()
 d2faltgo_GetObjProp()
 d2faltgp_GetBlobProp()
 
 d2faltsb_SetBoolProp()
 d2faltsn_SetNumProp()
 d2faltst_SetTextProp()
 d2faltso_SetObjProp()
 d2faltsp_SetBlobProp()

 
�5HPHPEHU��WKH�’alt’�SDUW�VKRZV�WKH�REMHFW�W\SH��VR�LW�FRXOG�EH�’blk’�RU�’cnv’�RU�DQ\�RWKHU�REMHFW

W\SH���,Q�DGGLWLRQ��WKH�FDWHJRU\�FRXOG�EH�’ob’�ZKLFK�LV�XVHG�ZKHQ�WUHDWLQJ�WKH�REMHFW�JHQHULFDOO\��DV

LQ�

 d2fobgb_GetBoolProp()
 d2fobgn_GetNumProp()
 ...etc...
 

�7KH�IROORZLQJ�WDEOH�VKRZV�WKH�FRPSOHWH�OLVW�RI�REMHFW�W\SH�DEEUHYLDWLRQV��DORQJ�ZLWK�WKH�REMHFW�W\SH

FRQVWDQWV�IURP�WKH��d2fdef.h�KHDGHU�ILOH�

�2EMHFW�7\SH �&RQVWDQW�IURP�d2fdef.h �$EEUHYLDWLRQ
�*HQHULF  D2FFO_ANY  ob

�$OHUW  D2FFO_ALERT  alt

�$WWDFKHG�OLEUDU\  D2FFO_ATT_LIB  alb

�%ORFN  D2FFO_BLOCK  blk

�&DQYDV  D2FFO_CANVAS  cnv

�&ROXPQ�YDOXH  D2FFO_COLUMN_VALUE  rcv

�&RRUGLQDWH�LQIR  D2FFO_COORD  crd

�'DWD�VRXUFH�DUJXPHQW  D2FFO_DAT_SRC_ARG  dsa

�'DWD�VRXUFH�FROXPQ  D2FFO_DAT_SRC_COL  dsc

�(GLWRU  D2FFO_EDITOR  edt

�)RQW  D2FFO_FONT  fnt

�)RUP�PRGXOH  D2FFO_FORM_MODULE  fmd

�)RUP�SDUDPHWHU  D2FFO_FORM_PARAM  fpm

�*UDSKLF��ERLOHUSODWH�  D2FFO_GRAPHIC  gra
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�2EMHFW�7\SH �&RQVWDQW�IURP�d2fdef.h �$EEUHYLDWLRQ
�,WHP  D2FFO_ITEM  itm

�/LEUDU\�SURJUDP�XQLW  D2FFO_LIB_PROG_UNIT  lpu

�/LEUDU\�PRGXOH  D2FFO_LIBRARY_MODULE  lib

�/LVW�RI�YDOXHV��/29�  D2FFO_LOV  lov

�/29�FROXPQ�PDSSLQJ  D2FFO_LV_COLMAP  lcm

�0HQX  D2FFO_MENU  mnu

�0HQX�LWHP  D2FFO_MENU_ITEM  mni

�0HQX�PRGXOH  D2FFO_MENU_MODULE  mmd

�0HQX�SDUDPHWHU  D2FFO_MENU_PARAM  mpm

�2EMHFW�JURXS  D2FFO_OBJ_GROUP  obg

�2EMHFW�JURXS�FKLOG  D2FFO_OBG_CHILD  ogc

�2EMHFW�OLEUDU\�PRGXOH  D2FFO_OBJ_LIB  olb

�2EMHFW�OLEUDU\�WDE  D2FFO_OBJ_LIB_TAB  olt

�3URJUDP�XQLW  D2FFO_PROG_UNIT  pgu

�3URSHUW\�FODVV  D2FFO_PROP_CLASS  ppc

�5DGLR�EXWWRQ  D2FFO_RADIO_BUTTON  rdb

�5HFRUG�JURXS  D2FFO_REC_GROUP  rcg

�5HFRUG�JURXS�FROXPQ�VSHF  D2FFO_RG_COLSPEC  rcs

�5HODWLRQ  D2FFO_RELATION  rel

�5HSRUW�REMHFW  D2FFO_REPORT  rpt

�7DE�SDJH  D2FFO_TAB_PAGE  tbp

�7ULJJHU  D2FFO_TRIGGER  trg

�9LVXDO�DWWULEXWH  D2FFO_VIS_ATTR  vat

�:LQGRZ  D2FFO_WINDOW  win

 Macros

�6LPLODU�QDPLQJ�UXOHV�DOVR�DSSO\�WR�WKH�JHW�DQG�VHW�PDFURV�ZH·YH�EHHQ�XVLQJ�DOO�DORQJ���$OO�WKH�PDFURV

IRU�JHWWLQJ�DQG�VHWWLQJ�SURSHUWLHV�DUH�QDPHG�XVLQJ�WKH�IROORZLQJ�SDWWHUQ�

 d2f + category + (g_ RU s_) +  property_type
 
�$JDLQ��WKH�category�LV�WKH�WZR�WR�WKUHH�FKDUDFWHU�DEEUHYLDWLRQ�RI�WKH�REMHFW�W\SH��IRU�H[DPSOH��
alt’

IRU� DOHUWV��’blk’� IRU� EORFNV��’cnv’� IRU� FDQYDVHV�� DQG� VR� RQ��� �7KH�’g_’� LQGLFDWHV� D� SURSHUW\�JHW�

ZKLOH� WKH� ’s_’� LQGLFDWHV� D� SURSHUW\�VHW�� � )LQDOO\�� WKH� property_type LV� WKH� IXOO� QDPH� RI� WKH

SURSHUW\��DQG�LPSRUWDQWO\��LV�LGHQWLFDO�WR�WKH�SDWWHUQV�XVHG�LQ�WKH�D2FP_�PDFURV��UHFDOO�ZH�PHQWLRQHG

DERYH� WKDW� WKH�D2FP_�QDPH�ZRXOG�EH� LPSRUWDQW� ODWHU��� �6R� IRU�H[DPSOH�� WKHUH
V� D�SURSHUW\� W\SH� LQ

d2fdef.h�FDOOHG�D2FP_FORE_COLOR�WKDW�DSSOLHV�WR�LWHPV�DPRQJ�RWKHU�REMHFW�W\SHV����.QRZLQJ�WKDW�

\RX�ZRXOG�FRQVWUXFW�WKH�QDPH�RI�WKH�PDFUR�WKDW�VHWV�WKLV�SURSHUW\�RQ�LWHP�REMHFWV�DV�IROORZV�

 d2f + itm + s_ + fore_color   =   d2fitms_fore_color()

 
�,Q�IDFW��\RX�ZLOO�VHH�WKLV�PDFUR�LQ�WKH�d2fitm.h�KHDGHU�ILOH�
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 EXAMPLE 2: USING OBJECT AND PROPERTIES

�7KDW·V� D� ORW� RI� LQIRUPDWLRQ�� EXW� LW� JLYHV� XV� HQRXJK� WR� ZDON� WKURXJK� DQRWKHU� VRPHZKDW� PRUH

FRPSOLFDWHG�H[DPSOH�� � �,Q�WKLV�H[DPSOH��ZH�FUHDWH�D� IRUP�REMHFW��DGG�D�FDQYDV�REMHFW��DQG�XVH� WKH

W\SH�VSHFLILF�DQG�JHQHULF�PDFURV�DQG�IXQFWLRQV�WR�JHW�DQG�VHW�SURSHUWLHV���:H�WKHQ�FUHDWH�GDWD�EORFN

DQG� LWHP�REMHFWV��DQG�VHW�VRPH�SURSHUWLHV�RQ� WKRVH�REMHFWV�DV�ZHOO�� �7KH� W\SH�VSHFLILF� DQG�JHQHULF

'XSOLFDWH�IXQFWLRQV�DUH�FDOOHG�DW�WKH�HQG�RI�WKH�SURJUDP�

 EXAMPLE 2 – OBJPROP.C

 #include <stdio.h>
 #include <stdlib.h>
 #include <malloc.h>
 
 #include <d2fctx.h>
 #include <d2ferr.h>
 #include <d2ffmd.h>
 #include <d2fcnv.h>
 #include <d2fblk.h>
 #include <d2fitm.h>
 #include <d2fob.h>
 
 /*
 ** Example Forms API program
 **
 ** This program creates a few objects, gets and sets properties
 ** using both the convenience macros and the underlying functions,
 ** both type-specific versions and the generic versions.  At the
 ** end, we duplicate a canvas using both the type-specific and the
 ** generic function.  We also save the module so you can load it
 ** up in the Form Builder and see what was created.
 */
 main(int argc, char *argv[])
 {
 d2fctxa       attr;
 d2fctx       *ctx = (d2fctx *)0;
 d2ffmd       *form = (d2ffmd *)0;
 d2fcnv       *cnv1;
 d2fcnv       *cnv2;
 d2fcnv       *cnv3;
 d2fblk       *blk1;
 d2fitm       *itm1;
 d2fotyp       otyp;
 number        width;
 text         *color;
 text         *name;
 
 /*
 ** Create the Forms API context
 */
 attr.mask_d2fctxa = 0;
 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 module
 */
 if ( d2ffmdcr_Create(ctx, &form, (text *)"MOD1") != D2FS_SUCCESS )
 {
 fprintf(stderr, "Could not create module\n");
 goto error;
 }
 
 /*
 ** Create a canvas owned by form object, using the type-specific
 ** function
 */
 if ( d2fcnvcr_Create(ctx, (d2fob *)form, &cnv1, (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 a generic object
 ** (d2fob *).
 **
 ** The following section describes all the d2fob* functions in
 ** more detail.  This function simply gets the object type given
 ** an object pointer.
 */
 if ( d2fobqt_QueryType(ctx, (d2fob *)cnv1, &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");
 else
 fprintf(stderr, "This should never happen!\n");
 
 /*
 ** Set the background color of the canvas using the type-specific
 ** convenience macro
 */
 if ( d2fcnvs_back_color(ctx, cnv1, (text *)"blue") != D2FS_SUCCESS )
 {
 fprintf(stderr, "Could not set canvas background\n");
 goto error;
 }
 
 /*
 ** Set the foreground color of the canvas using the GENERIC
 ** convenience macro
 */
 if ( d2fobs_fore_color(ctx, (d2fob *)cnv1, (text *)"red")
 != D2FS_SUCCESS )
 {
 fprintf(stderr, "Could not set canvas foreground\n");
 goto error;
 }
 
 /*
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 ** Get the background color of the canvas without using the
 ** convenience macro
 */
 if ( d2fcnvgt_GetTextProp(ctx, cnv1, D2FP_BACK_COLOR, &color)
  != D2FS_SUCCESS )
 {
 fprintf(stderr, "Could not get canvas foreground\n");
 goto error;
 }
 printf ("canvas background color = %s\n", color);
 free((dvoid *)color);
 
 /*
 ** Get the foreground color of the canvas without using the
 ** convenience macro, in a generic way
 */
 if ( d2fobgt_GetTextProp(ctx, (d2fob *)cnv1, D2FP_FORE_COLOR,
  &color) != D2FS_SUCCESS )
 {
 fprintf(stderr, "Could not get canvas foreground\n");
 goto error;
 }
 printf ("canvas foreground color = %s\n", color);
 free((dvoid *)color);
 
 /*
 ** Create a data block object owned by form object
 */
 if ( d2fblkcr_Create(ctx, (d2fob *)form, &blk1, (text *)"BLK1")
 != D2FS_SUCCESS )
 {
 fprintf(stderr, "Could not create block\n");
 goto error;
 }
 
 /*
 ** Create an item object owned by block object
 */
 if ( d2fitmcr_Create(ctx, (d2fob *)blk1, &itm1, (text *)"ITM1")
 != D2FS_SUCCESS )
 {
 fprintf(stderr, "Could not create item\n");
 goto error;
 }
 
 /*
 ** Put the item on the canvas, and give it a reasonable size
 */
 if ( d2fitms_cnv_obj(ctx, itm1, (d2fob *)cnv1) != D2FS_SUCCESS ||
      d2fitms_x_pos(ctx, itm1, 10) != D2FS_SUCCESS ||
      d2fitms_y_pos(ctx, itm1, 10) != D2FS_SUCCESS ||
      d2fitms_width(ctx, itm1, 100) != D2FS_SUCCESS ||
      d2fitms_height(ctx, itm1, 20) != D2FS_SUCCESS )
 {
 fprintf(stderr, "Could not initialize item properties\n");
 goto error;
 }
 
 /*
 ** Get the background color of the item
 */
 if ( d2fitmg_back_color(ctx, itm1, &color) != D2FS_SUCCESS )
 {
 fprintf(stderr, "Could not get item foreground\n");
 goto error;



 18

 }
 printf ("item foreground color = %s\n", color ? color : (text *)"NULL");
 if ( color ) free((dvoid *)color);
 
 /*
 ** Get the width of the item using the generic macro
 */
 if ( d2fobg_width(ctx, (d2fob *)itm1, &width) != D2FS_SUCCESS )
 {
 fprintf(stderr, "Could not get item width\n");
 goto error;
 }
 printf ("item width = %d\n", width);
 
 /*
 ** Get the name of the item’s canvas.  This property is a quick
 ** shortcut to getting the D2FP_CNV_OBJ property, and then ask
 ** the returned object for its name.
 */
 if ( d2fitmg_cnv_nam(ctx, itm1, &name) != D2FS_SUCCESS )
 {
 fprintf(stderr, "Could not get item’s canvas name\n");
 goto error;
 }
 printf ("item’s canvas name = %s\n", name);
 
 /*
 ** ERROR: Try to get the item’s background color using the
 ** canvas macro.  The object knows what type it is, which makes
 ** this an illegal operation.
 **
 ** >>> This call is both a compile-time and run-time error.
 */
 if ( d2fcnvg_back_color(ctx, itm1, &color) != D2FS_SUCCESS )
 {
 printf("Expected error: can’t treat an item as a canvas\n");
 }
 
 /*
 ** Duplicate the canvas object, first using the type-specific function
 */
 if ( d2fcnvdu_Duplicate(ctx, (d2fob *)form, cnv1, &cnv2, (text *)"CNV2")
 != 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 *)cnv1,
 (d2fob **)&cnv3, (text *)"CNV3") != D2FS_SUCCESS )
 {
 fprintf(stderr, "Could not duplicate canvas (3)\n");
 goto error;
 }
 
 /*
 ** Save the form to the filesystem.  Try loading the form in the
 ** Form Builder to see what we created!
 */
 if ( d2ffmdsv_Save(ctx, form, (text *)"MOD1.fmb", FALSE)
 != D2FS_SUCCESS )
 {
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 fprintf(stderr, "Could not save the form\n");
 goto error;
 }
 
 error:
 /*
 ** Destroy the form module object if it was created
 */
 if ( form )
 {
 (void) d2ffmdde_Destroy(ctx, form);
 }
 
 /*
 ** Destroy the context if it was created
 */
 if ( ctx )
 {
 (void) d2fctxde_Destroy(ctx);
 }
 
 return 0;
 }

 BASIC FORMS API FUNCTIONS

�7KLV�VHFWLRQ�GHVFULEHV�WKH�PRVW�FRPPRQ�IXQFWLRQV�XVHG� LQ�)RUPV�$3,�SURJUDPV�� �,Q�WKLV�VHFWLRQ�

ZH�ZLOO�GHVFULEH�IXQFWLRQV�IRU�

• )RUP�2EMHFW�0DQLSXODWLRQ�)XQFWLRQV

• 2EMHFW�0HWDGDWD

• (QXPHUDWHG�3URSHUW\�9DOXHV

• 3URSHUW\�0HWDGDWD

• )RUPV�$3,�&RQWH[W

 FORM OBJECT MANIPULATION FUNCTIONS

�7DNH�DQRWKHU�ORRN�DW�WKH�JHQHULF�REMHFW�KHDGHU�ILOH�d2fob.h�WKDW�ZDV�PHQWLRQHG�DERYH���,Q�WKLV�ILOH�

SURWRW\SHV�IRU�WKH�IROORZLQJ�IXQFWLRQV�DUH�GHILQHG�

 d2fobcr_Create   (d2fctx *ctx, d2fob *owner, d2fob **ppd2fob, text *name,
                                d2fotyp objtyp)

 d2fobde_Destroy  (d2fctx *ctx, d2fob *pd2fob)

 d2fobdu_Duplicate(d2fctx *ctx, d2fob *new_owner, d2fob *pd2fob_src,
                                d2fob **ppd2fob_dst, text *new_name)

 d2fobre_Replicate(d2fctx *ctx, d2fob *new_owner, d2fob *pd2fob_src,
                                d2fob **ppd2fob_dst, text *new_name)

 d2fobmv_Move     (d2fctx *ctx, d2fob *pd2fob, d2fob *pd2fob_nxt)

 d2fobqt_QueryType(d2fctx *ctx, d2fob *pd2fob, d2fotyp *objtyp)
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 d2fobfo_FindObj  (d2fctx *ctx, d2fob *owner, text *name, d2fotyp objtyp,
                                d2fob **ppd2fob)

 
�+HUH�ZH·OO�GLVFXVV�WKHVH�IXQFWLRQV�IRU�PDQLSXODWLQJ�)RUPV�REMHFWV�LQ�GHWDLO�

�7KH� IXQFWLRQ d2fobcr_Create(ctx, owner, &newobj, name, objtyp)�cUHDWHV� DQG� UHWXUQV� D

QHZ�REMHFW�RI�WKH�VSHFLILHG�W\SH��ZLWK�WKH�VSHFLILHG�RZQHU�REMHFW��DQG�ZLWK�WKH�VSHFLILHG�QDPH���7KLV

RSHUDWLRQ�LV�WKH�VDPH�DV�FUHDWLQJ�D�QHZ�REMHFW�LQ�WKH�)RUP�%XLOGHU·V�2EMHFW�1DYLJDWRU���)RU�H[DPSOH�

FDOOLQJ�WKLV�IXQFWLRQ�ZLWK�

 d2fobcr_Create(ctx, pd2fblk, &pd2fitm, (text *)"NEWITEM", D2FFO_ITEM)
 

�ZRXOG� FUHDWH� D� QHZ� LWHP� REMHFW� FDOOHG� ´1(:,7(0µ� RZQHG� E\� WKH� VSHFLILHG� EORFN� REMHFW�� � <RX

FRXOG�WKHQ�SURFHHG�WR�VHW�SURSHUW\�YDOXHV�IRU�WKH�QHZ�REMHFW���$V�LQ�WKH�)RUP�%XLOGHU�GHYHORSPHQW

HQYLURQPHQW��DOO�REMHFWV��H[FHSW�PRGXOH�REMHFWV��DUH�RZQHG�E\�H[DFWO\�RQH�RWKHU�REMHFW���)RU�H[DPSOH�

EORFN� REMHFWV� DUH� RZQHG� E\� IRUP�PRGXOH� REMHFWV�� DQG� LWHP� REMHFWV� DUH� LQ� WXUQ� RZQHG� E\� EORFN

REMHFWV���6RPH�REMHFWV��OLNH�WULJJHUV��FDQ�EH�RZQHG�E\�PRUH�WKDQ�RQH�W\SH�RI�REMHFW��WULJJHUV�FDQ�EH

RZQHG�E\�PRGXOHV�� EORFNV�� LWHPV�� UDGLR� EXWWRQV�� DQG�SURSHUW\� FODVVHV��� �$SSHQGL[�$� OLVWV� WKH� IXOO

REMHFW�KLHUDUFK\�

�7KH�IXQFWLRQ d2fobde_Destroy(ctx, pd2fob)�GHVWUR\V�WKH�VSHFLILHG�REMHFW�DQG�DOO�LWV�SURSHUWLHV�

7KH�REMHFW�LV�GHWDFKHG�IURP�LWV�RZQHU�REMHFW�DQG�FHDVHV�WR�H[LVW���&DOOLQJ�WKLV�IXQFWLRQ�KDV�WKH�VDPH

HIIHFW�DV�GHOHWLQJ�WKH�REMHFW�LQ�WKH�2EMHFW�1DYLJDWRU���'HVWUR\LQJ�D�PRGXOH�REMHFW��D�IRUP�PRGXOH�

PHQX�PRGXOH��REMHFW� OLEUDU\��RU�3/�64/� OLEUDU\�� LV� WKH� VDPH�DV�FORVLQJ� WKH�PRGXOH� LQ� WKH�2EMHFW

1DYLJDWRU�

�7KH�IXQFWLRQ�d2fobdu_Duplicate(ctx, new_owner, pd2fob_src, &pd2fob_dst, new_name)

GXSOLFDWHV� WKH�pd2fob_src�REMHFW�� FUHDWLQJ�D�QHZ�REMHFW� LQ�pd2fob_dst�ZLWK� WKH� JLYHQ�QDPH� DQG

JLYHQ� RZQHU�� �7KH� QHZ�REMHFW� LV� WKH� VDPH� DV� WKH� RULJLQDO� REMHFW� LQ� WKDW� LW� KDV� WKH� VDPH� SURSHUW\

YDOXHV�� � +RZHYHU�� WKH� VXEFODVVLQJ� LQIRUPDWLRQ� LV� GLVFDUGHG�� DQG� WKH� LQKHULWHG� SURSHUW\� YDOXHV

�IODWWHQHG�� LQWR� ORFDO� YDOXHV� LQ� WKH� QHZ� REMHFW�� � &RQWUDVW� WKLV� ZLWK� WKH� d2fobre_Replicate()

IXQFWLRQ� ZKLFK� SUHVHUYHV� WKH� VXEFODVVLQJ� LQIRUPDWLRQ� DQG� LQKHULWDQFH� SRLQWHUV�� � :H·OO� WDON� PRUH

DERXW�VXEFODVVLQJ�LQ�D�ODWHU�VHFWLRQ��EXW�WKH�GLIIHUHQFH�EHWZHHQ�GXSOLFDWLQJ�DQG�UHSOLFDWLQJ� LV�ZRUWK

PHQWLRQLQJ�KHUH�

�6LPLODU� WR� WKH� 'XSOLFDWH� IXQFWLRQ�� d2fobre_Replicate(ctx, new_owner, pd2fob_src,

&pd2fob_dst, new_name) cUHDWHV�D�QHZ�REMHFW�ZLWK�D� WKH�JLYHQ�QDPH�DQG�JLYHQ�RZQLQJ�REMHFW�

7KH� QHZ� REMHFW� LV� DQ� H[DFW� FRS\� RI� WKH� RULJLQDO� REMHFW�� ZLWK� DOO� WKH� VDPH� SURSHUW\� YDOXHV� DQG

VXEFODVVLQJ� UHODWLRQV�� � 7KLV� IXQFWLRQ� UHWXUQV� D2FS_FAIL� LI� WKH� V\VWHP� FDQQRW� GXSOLFDWH� WKH� HQWLUH
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REMHFW��&RPSDUH�LW�WR�WKH�d2fobdu_Duplicate()�IXQFWLRQ�ZKLFK�IODWWHQV�WKH�SURSHUW\�YDOXHV�VR�WKDW

DOO�SURSHUW\�YDOXHV�EHFRPH�´ORFDOµ�WR�WKH�QHZ�REMHFW�

�7KH� IXQFWLRQ�d2fobmv_Move(ctx, pd2fob, pd2fob_nxt)� UHRUGHUV� DQ�REMHFW�ZLWK� UHVSHFW� WR� LWV

VLEOLQJV���7KLV�LV�VLPLODU�WR�GUDJJLQJ�DQG�GURSSLQJ�WKH�REMHFW�LQ�WKH�)RUP�%XLOGHU�2EMHFW�1DYLJDWRU�

H[FHSW�WKDW�WKLV�IXQFWLRQ�UHTXLUHV�WKDW�WKH�REMHFW�UHWDLQ�WKH�VDPH�RZQHU��LQ�RWKHU�ZRUGV��WKH�RZQHU�RI

pd2fob�DQG�pd2fob_nxt�PXVW�EH�WKH�VDPH����8VH�D�QXOO�SRLQWHU�IRU�pd2fob_nxt�WR�PRYH�WKH�REMHFW

WR�WKH�HQG�RI�WKH�OLVW���,I�pd2fob�DQG�pd2fob_nxt�GR�QRW�VKDUH�WKH�VDPH�RZQHU��RU�GR�QRW�KDYH�WKH

VDPH�W\SH��WKH�IXQFWLRQ�UHWXUQV�ZLWK�WKH�VWDWXV�D2FS_WRONGPARENT�RU�D2FS_WRONGOBJ�

�7R� GHWHUPLQH� WKH� W\SH� RI� DQ� REMHFW�� XVH� WKH� IXQFWLRQ� d2fobqt_QueryType(ctx, pd2fob,

&objtyp)�� � 7KLV� IXQFWLRQ� SODFHV� LQWR� WKH� objtyp� SDUDPHWHU� WKH� W\SH� RI� WKH� REMHFW�� RQH� RI� WKH

D2FFO_�FRQVWDQWV���1RWH�WKDW�RQFH�DQ�REMHFW�LV�FUHDWHG��LWV�W\SH�FDQQRW�EH�FKDQJHG����$OVR��REMHFWV

VXFK�DV� LWHPV�DQG�FDQYDVHV�KDYH� WKH�FRQFHSW�RI� D�´VXEW\SHµ�EXW� WKLV� LV�PHUHO\� DQ�RUGLQDU\�REMHFW

SURSHUW\���)RU�H[DPSOH��LWHP�REMHFWV�KDYH�D�SURSHUW\�FDOOHG�D2FP_ITEM_TYPE�WKDW�WHOOV�ZKHWKHU�WKH

LWHP�LV�D�SXVK�EXWWRQ��WH[W�ILHOG��FKHFN�ER[��HWF���$OO�WKRVH�REMHFWV�DUH�VWLOO�RI�W\SH�D2FFO_ITEM�

�7KH�IXQFWLRQ�d2fobfo_FindObj(ctx, owner, name, objtyp, &pd2fob)�FDQ�ILQG�DQ�REMHFW�E\

QDPH�JLYHQ�DQ�RZQHU�DQG�W\SH���)RU�H[DPSOH��PDNLQJ�WKLV�IXQFWLRQ�FDOO�

 d2fobfo_FindObj(ctx, pd2fblk, (text *)"NEWITEM", D2FFO_ITEM, &pd2fitm)
 

�ZLOO� ILQG� WKH� LWHP� FDOOHG� ´1(:,7(0µ� EHORQJLQJ� WR� WKH� JLYHQ� EORFN�� � 7KH� IRXQG� LWHP� ZLOO� EH

UHWXUQHG� LQ� WKH� ILQDO� SDUDPHWHU�� � ,I� WKH� REMHFW� FDQQRW� EH� IRXQG�� WKH� IXQFWLRQ� UHWXUQV� ZLWK� VWDWXV

D2FS_OBJNOTFOUND�

 Type-specific Functions

�7KHUH� DUH� W\SH�VSHFLILF� FRXQWHUSDUWV� RI� DOO� RI� WKHVH�� � )RU� H[DPSOH�� LQ� d2falt.h�� WKH� IROORZLQJ

IXQFWLRQV�DUH�GHILQHG�

 d2faltcr_Create()
 d2faltde_Destroy()
 d2faltdu_Duplicate()
 d2faltre_Replicate()
 d2faltmv_Move()
 d2faltqt_QueryType()
 d2faltfo_FindObj()
 

�7KH� DGYDQWDJH� RI� WKH� W\SH�VSHFLILF� YHUVLRQV� LV� WKDW� WKH\� GR� ERWK� FRPSLOH�WLPH� DQG� UXQ�WLPH� W\SH

FKHFNLQJ�� � ,I� DQ� REMHFW� RI� WKH� ZURQJ� W\SH� LV� SDVVHG� LQ� DW� UXQWLPH�� WKH\� UHWXUQ� DQ� HUURU� RI� W\SH
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D2FS_TYPEMISMATCH�� � :H� UHFRPPHQG� \RX� XVH� WKH� W\SH�VSHFLILF� YHUVLRQV� ZKHUH� SRVVLEOH�� � )RU

H[DPSOH��LI�\RX·UH�H[SOLFLWO\�FUHDWLQJ�DQ�/29�REMHFW��XVH�d2flovcr_Create()�

 OBJECT METADATA FUNCTIONS

�2Q�RFFDVLRQ��\RX�ZLOO�ZDQW�WR�JHW�LQIRUPDWLRQ�DERXW�DQ�REMHFW�W\SH�UDWKHU�WKDQ�DERXW�DQ�REMHFW�LWVHOI�

,Q�VRPH�VHQVH��WKLV�LV�LQIRUPDWLRQ�DERXW�WKH�LQIRUPDWLRQ�WKDW�GHVFULEHV�DQ�REMHFW���)RU�WKDW�UHDVRQ�

ZH�FDOO�WKLV�´REMHFW�PHWDGDWDµ���7KLV�VHFWLRQ�GHVFULEHV�WKHVH�IXQFWLRQV�WKDW�FDQ�EH�XVHG�WR�DFFHVV�WKH

)RUPV�$3,�REMHFW�PHWDGDWD�

 d2fobgcn_GetConstName (d2fctx *ctx, d2fotyp objtyp, text **objname)
 d2fobgcv_GetConstValue(d2fctx *ctx, text *objname, d2fotyp *objtyp)
 d2fobhp_HasProp       (d2fctx *ctx, d2fob * pd2fobj, ub2 pnum)
 

�The function d2fobgcn_GetConstName(ctx, objtyp, &objname)� WUDQVODWHV� IURP� D� D2FFO_

REMHFW�W\SH�WR�D�KXPDQ�UHDGDEOH�VWULQJ�GHVFULELQJ�WKH�REMHFW�W\SH���)RU�H[DPSOH��FDOOLQJ�

 text    *objname;
 d2fobgcn_GetConstName(ctx, D2FFO_CANVAS, &objname)
 

�ZRXOG� FDXVH�objname� WR� SRLQW� WR� D� VWULQJ� FRQWDLQLQJ� ´&$19$6µ�� � 7KH� UHWXUQHG� VWULQJ� GRHV� QRW

KDYH�WR�EH�IUHHG��DV�LW�LV�D�VWDWLF�VWULQJ�LQ�D�VWDWLF�LQWHUQDO�WDEOH�

�,QYHUVHO\��WKH�IXQFWLRQ�d2fobgcv_GetConstValue(ctx, objname, &objtyp)�WUDQVODWHV�IURP�WKH

D�KXPDQ�UHDGDEOH�VWULQJ�WR�WKH�D2FFO_�REMHFW�W\SH�FRQVWDQW���)RU�H[DPSOH��FDOOLQJ�

 d2fotyp  objtyp;
 d2fobgcv_GetConstValue(ctx, "CANVAS", &objtyp)
 

�ZRXOG�VHW�objtyp�WR�D2FFO_CANVAS�

�)LQDOO\��WKH�IXQFWLRQ�d2fobhp_HasProp(ctx, pd2fobj, proptyp)�UHWXUQV�D2FS_YES�RU�D2FS_NO

GHSHQGLQJ�RQ�ZKHWKHU� WKH�VSHFLILHG�SURSHUW\� W\SH� 
DSSOLHV
� WR� WKH�JLYHQ�REMHFW�� � ,Q�RWKHU�ZRUGV�� LW

WHOOV�ZKHWKHU�WKH�SURSHUW\�FDQ�EH�DVVLJQHG�WR� WKH�JLYHQ�REMHFW�� �)RU�H[DPSOH�� WKH�IROORZLQJ� OLQH�RI

FRGH�

 d2fobhp_HasProp(ctx, pd2falt, D2FP_ALT_STY)
 

�UHWXUQV�D2FS_YES�EHFDXVH�DOHUW�REMHFWV�KDYH�WKH�$OHUW�6W\OH�SURSHUW\��EXW�WKH�IROORZLQJ�OLQH�RI�FRGH�

 d2fobhp_HasProp(ctx, pd2falt, D2FP_DML_ARY_SIZ)
 

�UHWXUQV�D2FS_NO�EHFDXVH�WKH�DOHUWV�GR�QRW�KDYH�WKH�'0/�DUUD\�VL]H�SURSHUW\�
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 ENUMERATED PROPERTY VALUES

�,Q� WKH�)RUP�%XLOGHU�3URSHUW\�3DOHWWH��PDQ\�SURSHUWLHV� DUH�HGLWHG�XVLQJ� D�SRSOLVW� WKDW� UHVWULFWV� WKH

UDQJH�RI�SRVVLEOH�SURSHUW\�YDOXHV�WR�D�VPDOO�HQXPHUDWHG�OLVW�RI�YDOXHV���)RU�H[DPSOH��)RUP�%XLOGHU

XVHUV� NQRZ� WKDW� WKH\� FDQ� VHW� WKH� $OHUW� 6W\OH� SURSHUW\� WR� 6WRS�� &DXWLRQ�� RU� 1RWH�� �:H� FDOO� WKHVH

HQXPHUDWHG� SURSHUW\� YDOXHV� EHFDXVH� WKHVH� DUH� WKH� RQO\� OHJDO� SURSHUW\� YDOXHV� IRU� D� SDUWLFXODU

SURSHUW\�

�,QWHUQDOO\��WKHVH�SURSHUWLHV�DUH�VWRUHG�XVLQJ�RUGLQDU\�QXPEHUV��MXVW�OLNH�FRQYHQWLRQDO�QXPEHU�YDOXHG

SURSHUWLHV� VXFK� DV� KHLJKW�� ZLGWK�� DQG� QXPEHU�RI�UHFRUGV�GLVSOD\HG�� �$V� H[SHFWHG�� WKH� )RUPV�$3,

SURYLGHV�QXPHULFDO�FRQVWDQWV�WKDW�FRUUHVSRQG�WR�HDFK�RI�WKH�HQXPHUDWHG��YDOXHV���7KHVH�FRQVWDQWV�DOO

EHJLQ�ZLWK�D2FC_��DQG�DUH�GHILQHG�d2fdef.h���)RU�H[DPSOH��WKH�$OHUW�6W\OH�FRQVWDQWV�DUH�GHILQHG�LQ

d2fdef.h�DV�IROORZV�

 /*
** Alert style (D2FP_ALT_STY)
** [ALT]
*/
 #define D2FC_ALST_STOP            0
#define D2FC_ALST_CAUTION         1
#define D2FC_ALST_NOTE            2

 

�<RX�FDQ�VHH�IURP�WKH�FRPPHQW�WKDW�WKHVH�FRQVWDQWV�DSSO\�WR�WKH�SURSHUW\�D2FP_ALT_STY���,Q�)RUP

%XLOGHU��WKH�$OHUW�6W\OH�SURSHUW\�GLVSOD\V�LQ�WKH�3URSHUW\�,QVSHFWRU�XVLQJ�D�SRSOLVW�WKDW�VKRZV�H[DFWO\

WKHVH� WKUHH� FKRLFHV�� �:KHQ� \RX� FDOO� D� IXQFWLRQ� RU�PDFUR� WKDW� UHWXUQV� DQ�$OHUW� 6W\OH� YDOXH�� LW� ZLOO

DOZD\V�EH�RQH�RI�WKHVH�WKUHH�YDOXHV��7KH�IROORZLQJ�OLQHV�RI�FRGH�VKRZ�KRZ�WKH�HQXPHUDWHG�FRQVWDQWV

DUH�XVHG�

 d2fstatus  status;
number     alert_style;
 
 /* Get the alert style and print a message */
 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 ");
             break;
        case D2FC_ALST_CAUTION:
             printf("Caution\n ");
             break;
        case D2FC_ALST_NOTE:
             printf("Note\n ");
             break;
        default:
             printf("???\n ");
             break;
    }
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 }
 
 /* Set the alert style to Caution */
 status = d2falts_alt_sty(ctx, alert_obj, D2FC_ALST_CAUTION);
 
 

�%HORZ�� ZH·OO� VHH� D� IXQFWLRQ� FDOOHG� d2fprgvn_GetValueName()� WKDW� FRQYHUWV� EHWZHHQ� WKH� D2FC_

FRQVWDQWV�DQG�WKH�DFWXDO�KXPDQ�UHDGDEOH�VWULQJ�XVHG�LQ�WKH�3URSHUW\�3DOHWWH�

 PROPERTY METADATA FUNCTIONS

�-XVW� DV� WKHUH� DUH� IXQFWLRQV� WKDW� DOORZ� \RX� WR� DFFHVV� WKH� )RUPV� $3,� REMHFW� PHWDGDWD�� WKHUH� DUH

IXQFWLRQV�IRU�DFFHVVLQJ��WKH�)RUPV�$3,�SURSHUW\�PHWDGDWD�

 d2fprgt_GetType       (d2fctx *ctx, ub2 pnum)
 d2fprgn_GetName       (d2fctx *ctx, ub2 pnum, text **pname)
 d2fprgvn_GetValueName (d2fctx *ctx, ub2 pnum, number val, text **vname)
 d2fprgcv_GetConstValue(d2fctx *ctx, text *pcname, ub2 *pnum)
 d2fprgcn_GetConstName (d2fctx *ctx, ub2 pnum, text **pcname)
 

�7KH� IXQFWLRQ�d2fprgt_GetType(ctx, pnum)� UHWXUQV� WKH� VWRUDJH�FODVV�RI� WKH�SURSHUW\� W\SH�� �)RU

H[DPSOH�� d2fprgt_GetType(ctx, D2FP_ALT_STY)� UHWXUQV� D2FP_TYP_NUMBER� EHFDXVH� WKH� $OHUW

6W\OH�SURSHUW\�LV�VWRUHG�DV�D�QXPEHU�LQ�WKH�SURSHUW\�OLVW�

�7KH� IXQFWLRQ� d2fprgn_GetName(ctx, pnum, &pname)� WUDQVODWHV� IURP� WKH� SURSHUW\� W\SH� WR� D

KXPDQ�UHDGDEOH�VWULQJ�GHVFULELQJ�WKH�SURSHUW\�W\SH���7KLV�LV�WKH�VDPH�VWULQJ�WKDW�DSSHDUV�LQ�WKH�OHIW�

KDQG� FROXPQ� RI� WKH� )RUP� %XLOGHU� 3URSHUW\� 3DOHWWH�� � )RU� H[DPSOH�� d2fprgn_GetName(d2fctx,

D2FP_ALT_STY, &pname) SXWV�´$OHUW�6W\OHµ�LQ�WKH�pname�SDUDPHWHU�

�1H[W�� WKH� IXQFWLRQ� d2fprgvn_GetValueName(ctx, pnum, val, &vname)� UHWXUQV� D� KXPDQ�

UHDGDEOH� QDPH� IRU� WKH� HQXPHUDWHG� D2FC_� FRQVWDQW�� � 7KLV� LV� WKH� VDPH� VWULQJ� WKDW� DSSHDUV� LQ� WKH

SRSOLVWV�LQ�WKH�)RUP�%XLOGHU�3URSHUW\�3DOHWWH�ZKHQ�HGLWLQJ�DQ�HQXPHUDWHG�SURSHUW\���)RU�H[DPSOH�

 d2fprgvn_GetValueName(ctx, D2FP_ALT_STY, D2FC_ALST_CAUTION, &vname)
 

�SXWV��&DXWLRQ��LQ�WKH�vname�SDUDPHWHU���7KLV�IXQFWLRQ�LV�XVHIXO�ZKHQ�SULQWLQJ�RXW�WKH�SURSHUWLHV�RI

DQ�REMHFW� LQ�KXPDQ�UHDGDEOH�IRUP�� �,Q�IDFW��ZH�FDQ�XVH�WKLV�IXQFWLRQ�WR�VLPSOLI\�WKH�FRGH�H[DPSOH

DERYH�

 d2fstatus  status;
number     alert_style;
 
 /* get the alert style and print a message */
 status = d2faltg_alt_sty(ctx, alert_obj, &alert_style)
 if ( status == D2FS_SUCCESS )
 {
     text   *vname;
 



 25

     /* Get the string corresponding to the alert style value */
     status = d2fprgvn_GetValueName(ctx, D2FP_ALT_STY, alert_style, &vname);
     if ( status == D2FS_SUCCESS )
         printf ("The alert style is: %s", vname);
 }
 
 /* set the alert style to Caution */
 status = d2falts_alt_sty(ctx, alert_obj, D2FC_ALST_CAUTION);
 

�7KLV�QHZ�YHUVLRQ�LV�PRUH�UHDGDEOH�DQG�JHQHULF��DQG�KDV�IHZHU�KDUG�FRGHG�VWULQJV�

�7KH� ILQDO� WZR� IXQFWLRQV�DUH�RQO\� UHDOO\�XVHIXO�ZKHQ�GRLQJ�DGYDQFHG�SDUVLQJ�RI� IRUP�PRGXOH� ILOHV�

7KH�ILUVW�IXQFWLRQ��d2fprgcv_GetConstValue(ctx, pcname, &pnum)��FRQYHUWV�WKH�SURSHUW\�W\SH

IURP�WKH�XQLTXH�LQWHUQDO�VWULQJ�GHVFULSWRU�WR�D�SURSHU�SURSHUW\�W\SH���)RU�H[DPSOH�

 d2fprgcv_GetConstValue(ctx, "ALT_STY", &pnum)
 

�SXWV�D2FP_ALT_STY�LQ�WKH�pnum�SDUDPHWHU���7KH�LQYHUVH�IXQFWLRQ��d2fprgcn_GetConstName (ctx,

pnum, &pcname)��FRQYHUWV�WKH�SURSHUW\�W\SH�IURP�DQ�,'�WR�WKH�XQLTXH� LQWHUQDO�VWULQJ�� �8VLQJ�WKH

VDPH�H[DPSOH�

 d2fprgcn_GetConstName(ctx, D2FP_ALT_STY , &pname)
 

�SXWV��ALT_STY��LQ�WKH�pname�SDUDPHWHU�

 FORMS API CONTEXT FUNCTIONS

�7KH� KHDGHU� ILOH� d2fctx.h� GHILQHV� VHYHUDO� IXQFWLRQV�� ZKLFK� GR� QRW� DSSO\� WR� VSHFLILF� REMHFWV�� EXW

UDWKHU�GHILQHV�VRPHWKLQJ�RI�D�JOREDO�FRQWH[W�LQ�ZKLFK�WKH�)RUPV�$3,�H[HFXWHV���$V�ZH�VDLG�HDUOLHU��DOO

IXQFWLRQV�WDNH�WKH�)RUPV�$3,�FRQWH[W�DV�WKHLU�ILUVW�DUJXPHQW��VR�WKH�)RUPV�$3,�FRQWH[W�LV�WKH�ILUVW

REMHFW�FUHDWHG��DQG�WKH�ILQDO�REMHFW�GHVWUR\HG���7KH�IXQFWLRQV�LQ�d2fctx.h�DUH�

 d2fctxcr_Create        (d2fctx **pctx, d2fctxa *ctx_attr)
 d2fctxde_Destroy       (d2fctx *ctx)
 d2fctxsa_SetAttributes (d2fctx *ctx, d2fctxa *ctx_attr)
 d2fctxga_GetAttributes (d2fctx *ctx, d2fctxa *ctx_attr)
 d2fctxcn_Connect       (d2fctx *ctx, text *con_str, dvoid *phstdef)
 d2fctxdc_Disconnect    (d2fctx *ctx)
 d2fctxbv_BuilderVersion(d2fctx *ctx, number *version)
 d2fctxcf_ConvertFile   (d2fctx *ctx, text *filename, d2fotyp modtyp,
                         number direction)
 d2fctxbi_BuiltIns      (d2fctx *ctx, text ****pparr)
 

�$V� ZH� VDZ� LQ� WKH� YHU\� ILUVW� H[DPSOH� SURJUDP�� WKH� )RUPV� $3,� FRQWH[W� LV� FUHDWHG� E\� FDOOLQJ

d2fctxcr_Create(&ctx, &ctx_attr)�� � 7\SLFDOO\�� WKLV� LV� WKH� ILUVW� IXQFWLRQ� FDOO� LQ� D� )RUPV�$3,

SURJUDP�� � 7KH� VHFRQG� DUJXPHQW� WR� WKLV� IXQFWLRQ� LV� D� SRLQWHU� WR� DQ� DWWULEXWH� VWUXFWXUH�� � 7KH� ILUVW

PHPEHU�RI�WKLV�VWUXFWXUH�LV�mask_d2fctxa��ZKLFK�PXVW�EH�LQLWLDOL]HG�WR�HLWKHU�]HUR�RU�D�ELWZLVH�´RUµ

RI�WKH�D2FCTXA*�FRQVWDQWV���)RU�HDFK�VSHFLILHG�FRQVWDQW��WKH�FRUUHVSRQGLQJ�VWUXFWXUH�PHPEHUV�PXVW
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EH�ILOOHG� LQ�� �)RU�H[DPSOH��ZKHQ�WKH�PDVN� LV�VHW�WR�D2FCTXACDATA�� WKH�ILHOG�cdata_d2fctxa�PXVW

SRLQW�WR�D�YDOLG�PHPRU\�DGGUHVV���5HIHU�WR�WKH�d2fctx.h�ILOH�IRU�WKH�VHW�RI�FRQWH[W�DWWULEXWH�RSWLRQV�

�7KH�ILQDO�IXQFWLRQ�FDOO�LQ�D�)RUPV�$3,�SURJUDP�LV�XVXDOO\�d2fctxde_Destroy(ctx)���7KLV�IXQFWLRQ

GHVWUR\V�WKH�)RUPV�$3,�FRQWH[W���$IWHU�WKLV�FDOO��QR�IXUWKHU�)RUPV�$3,�FDOOV�DUH�SRVVLEOH�

�$IWHU�WKH�)RUPV�$3,�FRQWH[W�KDV�EHHQ�FUHDWHG��\RX�PD\�VWLOO� DFFHVV�DQG� LQ�VRPH�FDVHV�PRGLI\� WKH

FRQWH[W·V� DWWULEXWHV�� � 7R� VHW� DWWULEXWHV�� XVH� d2fctxsa_SetAttributes(ctx, &ctx_attr)�

5HPHPEHU� WR� LQLWLDOL]H� WKH�mask_d2fctxa� VWUXFWXUH�PHPEHU�ZLWK� WKH�DWWULEXWHV� DFWXDOO\�EHLQJ� VHW�

1RWH�WKDW�QRW�DOO�)RUPV�$3,�DWWULEXWHV�DUH�VHWWDEOH��RQO\�WKRVH�PDUNHG�ZLWK�
6
�LQ�WKH�KHDGHU�ILOH�DUH

VHWWDEOH��� � 7R� JHW� WKH� FRQWH[W·V� DWWULEXWHV�� XVH� d2fctxga_GetAttributes(ctx, &ctx_attr)�

5HPHPEHU�WR�LQLWLDOL]H�WKH�mask_d2fctxa�VWUXFWXUH�PHPEHU�ZLWK�WKH�DWWULEXWHV�\RX�DFWXDOO\�ZDQW�WR

UHWULHYH�

�$V�LQ�WKH�)RUP�%XLOGHU��D�GDWDEDVH�FRQQHFWLRQ�LV�UHTXLUHG�IRU�PDQ\�RSHUDWLRQV��VXFK�DV�ORDGLQJ�DQG

VDYLQJ� IRUPV� LQ� D� GDWDEDVH�� SDUVLQJ� UHFRUG� JURXS� TXHULHV�� DFFHVVLQJ� VWRUHG� SURFHGXUHV�� HWF�� � 7R

FRQQHFW�WR�D�GDWDEDVH��XVH�WKH�IXQFWLRQ�d2fctxcn_Connect(ctx, conn_string, phstdef)���7KLV

HVWDEOLVKHV� D� GDWDEDVH� FRQQHFWLRQ� JLYHQ� D� FRQQHFW� VWULQJ� �conn_string�� RI� WKH� XVXDO� IRUP

username/password@database���$OWHUQDWLYHO\��\RX�PD\�GLUHFWO\�VXSSO\�DQ�2UDFOH�’hstdef’�SRLQWHU

IRU�WKH�FRQQHFWLRQ��LI�\RX�KDYH�FRQQHFWHG�WR�WKH�2UDFOH�GDWDEDVH�ZLWKRXW�XVLQJ�WKH�)RUPV�$3,���7R

GLVFRQQHFW�IURP�WKH�GDWDEDVH��XVH�WKH�IXQFWLRQ�d2fctxdc_Disconnect(ctx)�

�7KH�IXQFWLRQ�d2fctxbv_BuilderVersion(ctx, &vernum)� UHWXUQV� WKH�YHUVLRQ�RI� WKH�)RUPV�$3,

FXUUHQWO\�UXQQLQJ�� �7KH�IRUPDW�RI�WKH�YHUVLRQ�QXPEHU� LV�D�GHFLPDO�QXPEHU�RI�WKH�IRUP����������

ZKHUH���LV�WKH�ILUVW�GLJLW����LV�WKH�VHFRQG�GLJLW�����LV�WKH�WKLUG�GLJLW�����LV�WKH�IRXUWK�GLJLW��DQG����LV�WKH

ILIWK�GLJLW�� �)RU�H[DPSOH��D�UHWXUQ�YDOXH�RI����������LQGLFDWHV�YHUVLRQ������������� �7KLV� LV� WKH�VDPH

YHUVLRQ�QXPEHU�VKRZQ� LQ� WKH�)RUP�%XLOGHU�ZKHQ�FKRRVLQJ� WKH�PHQX�RSWLRQ�+HOS→$ERXW�)RUP

%XLOGHU�

�7KH� )RUP�%XLOGHU� DOORZV� \RX� WR� FRQYHUW� ILOHV� IURP� ELQDU\� .fmb� ILOHV� WR� $6&,,� .fmt� ILOHV�� � 7KH

EHQHILW�RI�.fmt�ILOHV�LV�WKDW�WKH\�DUH�VRPHWLPHV�PRUH�HDVLO\�VWRUHG�LQ�VRXUFH�FRQWURO�V\VWHPV���7R�GR

WKLV� XVLQJ� WKH�)RUPV�$3,�� XVH� WKH� IXQFWLRQ�d2fctxcf_ConvertFile(ctx, filename, modtyp,

direction)��ZKLFK�FRQYHUWV�DQ�.fmb�ILOH�WR�DQ�.fmt�ILOH�RU�YLFH�YHUVD���7KH�filename�SDUDPHWHU�LV

WKH� QDPH� RI� WKH� ILOH� RQ� GLVN�� modtyp� LV� RQH� RI� WKH� PRGXOH� REMHFW� W\SHV� �IRU� H[DPSOH�

D2FFO_FORM_MODULE���DQG�direction�LV�HLWKHU�BINTOTEXT�RU�TEXTTOBIN��DV�GHILQHG�LQ�d2fctx.h�

�7KH�ILQDO�IXQFWLRQ�GHILQHG�LQ�d2fctx.h�LV�d2fctxbi_BuiltIns(ctx, pparr)���7KLV�XWLOLW\�IXQFWLRQ

DOORFDWHV�DQG�UHWXUQV�DQ�DUUD\�RI�DQ�DUUD\��WKDW�LV��D�WDEOH��RI�VWULQJV�OLVWLQJ�HDFK�RI�WKH�3/�64/�%XLOW�
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LQ�IXQFWLRQV��RUJDQL]HG�E\�SDFNDJH�QDPH���(DFK�URZ�RI�WKH�WDEOH�LV�DQ�DUUD\�RI�VWULQJV��WKH�ILUVW�VWULQJ

LQ�HDFK�URZ�LV�WKH�SDFNDJH�QDPH�DQG�WKH�UHPDLQLQJ�VWULQJV�LQ�WKDW�URZ�DUH�WKH�3/�64/�%XLOW�LQV�LQ

WKDW�SDFNDJH��7KLV�URXWLQH�DOORFDWHV�PHPRU\�IRU�HDFK�VWULQJ��VR�LW�VKRXOG�RQO\�EH�FDOOHG�RQFH�LQ�RUGHU

WR�DYRLG�PHPRU\�OHDNV�

 EXAMPLE 3: USING API CONTEXT

�7KLV�GHPRQVWUDWHV�VHYHUDO�PHWDGDWD�DQG�IRUPV�FRQWH[W�FRQFHSWV�� LQFOXGLQJ�URXWLQHV�IRU�FRQQHFWLQJ

DQG�GLVFRQQHFWLQJ�IURP�D�GDWDEDVH��DQG�SULQWLQJ�WKH�YHUVLRQ�QXPEHU���,W�FUHDWHV�D�FDQYDV�DQG�D�EORFN

ZLWK�DQ�LWHP��GXSOLFDWHV�WKH�FDQYDV�WZLFH��WKHQ�VDYHV�WKH�IRUP�WR�WKH�ILOH�V\VWHP���,W�DOVR�JHWV�DQG�VHWV

YDULRXV�SURSHUWLHV�XVLQJ�ERWK�WKH�JHQHULF�DQG�W\SH�VSHFLILF�PDFURV�

 EXAMPLE 3 – CONTEXT.C

#include <stdio.h>
#include <malloc.h>

#include <d2fctx.h>
#include <d2ferr.h>
#include <d2ffmd.h>
#include <d2fcnv.h>
#include <d2fblk.h>
#include <d2fitm.h>
#include <d2fob.h>

/*
** This program illustrates the various Forms Context functions.
*/
main(int argc, char *argv[])
{

d2fctxa       attr;
d2fctx       *ctx = (d2fctx *)0;
d2ffmd       *form = (d2ffmd *)0;
d2fcnv       *cnv1;
d2fcnv       *cnv2;
d2fcnv       *cnv3;
d2fblk       *blk1;
d2fitm       *itm1;
d2fotyp       otyp;
number        width;
text         *color;
text         *name;
number        version;

/*
** Check arguments – the user must supply a connection string
*/
if ( argc != 2 )
{

fprintf(stderr, "USAGE: %s <username>/<password>[@database]\n",
        argv[0]);
goto error;

}
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/*
** Create the Forms API context
*/
attr.mask_d2fctxa = 0;
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 )

!= D2FS_SUCCESS )
{

fprintf(stderr, "Could not connect to the database\n");
goto error;

}

/*
** Get the version of the Forms API
*/
if ( d2fctxbv_BuilderVersion(ctx, &version) != D2FS_SUCCESS )
{

fprintf(stderr, "Could not get the version number\n");
goto error;

}

/*
** Print out the version of the Forms API
*/
printf ("Running Version %d.%d.%d.%d.%d (%d) of the Forms API\n",

    version/10000000 % 10, version/1000000 % 10,
    version/10000 % 100, version/100 %100,
    version % 100, version);

/*
** Create a new form module
*/
if ( d2ffmdcr_Create(ctx, &form, (text *)"MOD1") != D2FS_SUCCESS )
{

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

}

/*
** Create a canvas owned by form object, using the type-specific
** function
*/
if ( d2fcnvcr_Create(ctx, (d2fob *)form, &cnv1, (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 a generic object
** (d2fob *).
*/
if ( d2fobqt_QueryType(ctx, (d2fob *)cnv1, &otyp) != 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");
else

fprintf(stderr, "This should never happen!\n");

/*
** Set the background color of the canvas using the type-specific
** convenience macro
*/
if ( d2fcnvs_back_color(ctx, cnv1, (text *)"blue") != D2FS_SUCCESS )
{

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

}

/*
** Set the foreground color of the canvas using the GENERIC
** convenience macro
*/
if ( d2fobs_fore_color(ctx, (d2fob *)cnv1, (text *)"red")

!= D2FS_SUCCESS )
{

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

}

/*
** Get the background color of the canvas without using the
** convenience macro
*/
if ( d2fcnvgt_GetTextProp(ctx, cnv1, D2FP_BACK_COLOR, &color)

 != D2FS_SUCCESS )
{

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

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

/*
** Get the foreground color of the canvas without using the
** convenience macro, in a generic way
*/
if ( d2fobgt_GetTextProp(ctx, (d2fob *)cnv1, D2FP_FORE_COLOR,

 &color) != D2FS_SUCCESS )
{

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

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

/*
** Create a data block object owned by form object
*/
if ( d2fblkcr_Create(ctx, (d2fob *)form, &blk1, (text *)"BLK1")

!= D2FS_SUCCESS )
{
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fprintf(stderr, "Could not create block\n");
goto error;

}

/*
** Create an item object owned by block object
*/
if ( d2fitmcr_Create(ctx, (d2fob *)blk1, &itm1, (text *)"ITM1")

!= D2FS_SUCCESS )
{

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

}

/*
** Put the item on the canvas, and give it a reasonable size
*/
if ( d2fitms_cnv_obj(ctx, itm1, (d2fob *)cnv1) != D2FS_SUCCESS ||
     d2fitms_x_pos(ctx, itm1, 10) != D2FS_SUCCESS ||
     d2fitms_y_pos(ctx, itm1, 10) != D2FS_SUCCESS ||
     d2fitms_width(ctx, itm1, 100) != D2FS_SUCCESS ||
     d2fitms_height(ctx, itm1, 20) != D2FS_SUCCESS )
{

fprintf(stderr, "Could not initialize item properties\n");
goto error;

}

/*
** Get the background color of the item
*/
if ( d2fitmg_back_color(ctx, itm1, &color) != D2FS_SUCCESS )
{

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

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

/*
** Get the width of the item using the generic macro
*/
if ( d2fobg_width(ctx, (d2fob *)itm1, &width) != D2FS_SUCCESS )
{

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

}
printf ("item width = %d\n", width);

/*
** Get the name of the item’s canvas.  This property is a quick
** shortcut to getting the D2FP_CNV_OBJ property, and then ask-
** the returned object for its name.
*/
if ( d2fitmg_cnv_nam(ctx, itm1, &name) != D2FS_SUCCESS )
{

fprintf(stderr, "Could not get item’s canvas name\n");
goto error;

}
printf ("item’s canvas name = %s\n", name);

/*
** ERROR: Try to get the item’s background color using the
** canvas macro.  The object knows what type it is, which makes
** this an illegal operation.
**
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** >>> This call is both a compile-time and run-time error.
*/
if ( d2fcnvg_back_color(ctx, itm1, &color) != D2FS_SUCCESS )
{

printf("Expected error: can’t treat an item as a canvas\n");
}

/*
** Duplicate the canvas object using the type-specific function
*/
if ( d2fcnvdu_Duplicate(ctx, (d2fob *)form, cnv1, &cnv2, (text *)"CNV2")

!= D2FS_SUCCESS )
{

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

}

/*
** Duplicate the canvas object using the generic function
*/
if ( d2fobdu_Duplicate(ctx, (d2fob *)form, (d2fob *)cnv1,

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

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

}

/*
** Save the form to the filesystem.  Try loading the form in the
** Form Builder to see what we created!
*/
if ( d2ffmdsv_Save(ctx, form, (text *)"MOD1.fmb", FALSE)

!= D2FS_SUCCESS )
{

fprintf(stderr, "Could not save the form\n");
goto error;

}

error:
/*
** Destroy the form module object if it was created
*/
if ( form )
{

(void) d2ffmdde_Destroy(ctx, form);
}

/*
** Disconnect from the database, and destroy the context if it was
** created
*/
if ( ctx )
{

(void) d2fctxdc_Disconnect(ctx);

(void) d2fctxde_Destroy(ctx);
}

return 0;
}
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 EXAMPLE 4: WORKING WITH GENERIC OBJECTS

�7KLV� H[DPSOH� SURJUDP� ORDGV� D� PRGXOH� IURP� GLVN�� WKHQ� ORRSV� RYHU� HYHU\� REMHFW� LQ� WKH� PRGXOH�

SULQWLQJ�WKH�QDPH�DQG�W\SH�RI�WKH�REMHFW�DV�ZHOO�DV�WKH�HQWLUH�OLVW�RI�SURSHUW\�YDOXHV���,W·V�HVVHQWLDOO\�D

YHU\�UXGLPHQWDU\�YHUVLRQ�RI�WKH�´REMHFW�OLVW�UHSRUWµ�LQ�WKH�)RUP�%XLOGHU�GHYHORSPHQW�HQYLURQPHQW�

7KH�H[DPSOH�LOOXVWUDWHV�KRZ�WR�

• :RUN�ZLWK�JHQHULF�REMHFWV

• 8VH�WKH�REMHFW�DQG�SURSHUW\�PHWDGDWD�IXQFWLRQV

• :RUN�ZLWK�WKH�REMHFW�RZQHUVKLS�KLHUDUFK\

 EXAMPLE 4 – TRAVERSE.C

 #include <stdio.h>
 #include <stdlib.h>
 #include <malloc.h>
 
 #include <d2ferr.h>
 #include <d2fctx.h>
 #include <d2ffmd.h>
 #include <d2fob.h>
 #include <d2fpr.h>
 
 int traverseObjects(d2fctx *ctx, d2fob *obj, int level);
 
 /*
 ** This program takes a list of file
 */
 int main(int argc, char *argv[])
 {
 d2fctxa       attr;
 d2fctx       *ctx;    /* FAPI context */
 d2fob        *v_obj;  /* form module object */
 
 /*
 ** Check the arguments
 */
 if ( argc != 2 )
 {
 fprintf(stderr, "USAGE: %s <filename>\n", argv[0]);
 exit(1);
 }
 
 /*
 ** Create a context
 */
 attr.mask_d2fctxa = 0;
 if ( d2fctxcr_Create(&ctx, &attr) != D2FS_SUCCESS )
 {
 fprintf(stderr, "Could not create the context\n");
 exit(1);
 }
 
 /*
 ** load the form module
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 */
 if ( d2ffmdld_Load( ctx, &v_obj, (text*)argv[1], FALSE) != D2FS_SUCCESS )
 {
 fprintf(stderr, "Could not load module %s\n", argv[1]);
 exit(1);
 }
 
 /*
 ** traverse all of the objects in the form module object
 */
 traverseObjects( ctx, v_obj, 0 );
 
 /*
 ** destroy the form module object
 */
 d2ffmdde_Destroy(ctx, v_obj);
 
 /*
 ** destroy the context
 */
 d2fctxde_Destroy(ctx);
 
 return 0;
 }
 
 
 /*
 ** This routine loops over each object and prints out its properties.
 */
 int traverseObjects(d2fctx* ctx, d2fob* p_obj, int level)
 {
 int         i;
 text       *v_name;
 text       *v_typ_name;
 d2fotyp     v_obj_typ;
 d2fpnum     prop_num;
 text       *v_prop_name;
 d2fob      *v_subobj;
 d2fob      *v_owner;
 
 /*
 ** This flag just ensures that Object properties are processed
 ** after number, boolean and text properties.
 */
 boolean     v_processing_objects = FALSE;
 
 /*
 ** Get object type.
 */
 if ( d2fobqt_QueryType(ctx, p_obj, &v_obj_typ) != D2FS_SUCCESS )
 {
 return (D2FS_FAIL);
 }
 
 /*
 ** If the object type is bogus, then this is something we’re not
 ** supposed to be messing with, so we won’t.
 */
 if ( v_obj_typ > D2FFO_MAX )
 {
 return (D2FS_SUCCESS);
 }
 
 /*
 ** Make sure object is named.  We shouldn’t be messing with any
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 ** object that doesn’t have a name.
 */
 if ( d2fobhp_HasProp(ctx, p_obj, D2FP_NAME) != D2FS_YES )
 {
 return D2FS_SUCCESS;
 }
 
 /*
 ** Print some leading spaces (indentation).
 */
 putchar(’\n’);
 for (i=0; i<3*level; i++) putchar(’ ’);
 
 /*
 ** Print the object’s name.
 */
 d2fobg_name(ctx, p_obj, &v_name);
 printf("OBJ NAME = %s", v_name ? v_name : (text *)"NULL");
 
 /*
 ** Print the object’s type.
 */
 if ( d2fobgcn_GetConstName(ctx, v_obj_typ, &v_typ_name) == D2FS_SUCCESS )
 {
 printf(" (TYPE = %s)", v_typ_name ? v_typ_name : (text *)"NULL");
 }
 printf("\n");
 
 loop_begin:
 
 /*
 ** Walk through all properties.
 */
 for ( prop_num = D2FP_MIN; prop_num <= D2FP_MAX; prop_num++ )
 {
 /*
 ** If the object doesn’t have this property, or we can’t get
 ** the name of the property, or if the property has no name,
 ** then skip to the end of the loop.
 */
 if ( d2fobhp_HasProp(ctx, p_obj, prop_num) != D2FS_YES ||
                d2fprgn_GetName(ctx, prop_num, &v_prop_name)
         != D2FS_SUCCESS || v_prop_name == (text *)0 )
 {
 continue;
 }
 
 /*
 ** Exclude these property types.  These properties
 ** we don’t want to print.
 */
 switch (prop_num)
 {
 case D2FP_FRST_NAVIGATION_BLK_OBJ :
 case D2FP_NXT_NAVIGATION_BLK_OBJ :
 case D2FP_PREV_NAVIGATION_BLK_OBJ :
 case D2FP_OBJ_GRP_CHILD_REAL_OBJ :
 case D2FP_OG_CHILD :
 case D2FP_SOURCE :
 case D2FP_DIRTY_INFO :
 case D2FP_ACCESS_KEY_STRID   :
 case D2FP_ALT_MSG_STRID  :
 case D2FP_BLK_DSCRP_STRID  :
 case D2FP_BTM_TTL_STRID  :
 case D2FP_BTN_1_LBL_STRID  :
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 case D2FP_BTN_2_LBL_STRID  :
 case D2FP_BTN_3_LBL_STRID  :
 case D2FP_FAIL_MSG_STRID :
 case D2FP_FRAME_TTL_STRID :
 case D2FP_HIGHEST_VAL_STRID :
 case D2FP_HINT_STRID :
 case D2FP_HLP_DSCRP_STRID :
 case D2FP_INIT_VAL_STRID :
 case D2FP_KBRD_ACC_STRID :
 case D2FP_KBRD_HLP_TXT_STRID :
 case D2FP_LABEL_STRID :
 case D2FP_LOWEST_VAL_STRID :
 case D2FP_MINIMIZE_TTL_STRID :
 case D2FP_MNU_PARAM_INIT_VAL_STRID :
 case D2FP_PARAM_INIT_VAL_STRID :
 case D2FP_PRMPT_STRID :
 case D2FP_SUB_TTL_STRID :
 case D2FP_TEXT_STRID :
 case D2FP_TITLE_STRID :
 case D2FP_TOOLTIP_STRID :
 case D2FP_PERSIST_CLIENT_INFO :
 case D2FP_PAR_FLPATH :
 case D2FP_PAR_MODSTR :
 case D2FP_PAR_MODTYP :
 case D2FP_PAR_MODULE :
 case D2FP_PAR_NAM :
 case D2FP_PAR_FLNAM :
 case D2FP_PAR_SL1OBJ_NAM :
 case D2FP_PAR_SL1OBJ_TYP :
 case D2FP_PAR_SL2OBJ_NAM :
 case D2FP_PAR_SL2OBJ_TYP :
 case D2FP_PAR_TYP :
 case D2FP_SUBCL_SUBOBJ :
 case D2FP_SUBCL_OBJGRP :
 continue;
 
 default:
 break;
 }
 
 /*
 ** Switch based on property storage TYPE.
 */
 switch ( d2fprgt_GetType(ctx, prop_num) )
 {
 case D2FP_TYP_BOOLEAN:
 if ( !v_processing_objects )
 {
 boolean v_value;
 d2fobgb_GetBoolProp(ctx, p_obj, prop_num, &v_value);
 for (i=0; i<3*level; i++) putchar(’ ’);
 printf("%-30.30s = (b) %d\n", v_prop_name, v_value);
 }
 break;
 
 case D2FP_TYP_NUMBER:
 if ( !v_processing_objects )
 {
 number v_value;
 text  *v_str;
 
 d2fobgn_GetNumProp(ctx, p_obj, prop_num, &v_value);
 for (i=0; i<3*level; i++) putchar(’ ’);
 printf("%-30.30s = (n) ", v_prop_name);
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 /* If GetValueName()succeeds, print as a string */
 if ( d2fprgvn_GetValueName(ctx, prop_num, v_value,
  &v_str) == D2FS_SUCCESS )
 printf("%s\n", v_str);
 else
 printf("%d\n", v_value);
 }
 break;
 
 case D2FP_TYP_TEXT:
 if ( !v_processing_objects )
 {
 text* v_value;
 d2fobgt_GetTextProp(ctx, p_obj, prop_num, &v_value);
 for (i=0; i<3*level; i++) putchar(’ ’);
 printf("%-30.30s = (t) %s\n", v_prop_name,
 v_value ? v_value : (text *)"NULL");
 if ( v_value )
 free(v_value);
 }
 break;
 
 case D2FP_TYP_OBJECT :
 /*
 ** Process object properties last (after number, text,
 ** etc.).
 */
 if (!v_processing_objects)
 {
 break;
 }
 
 /*
 ** Get the subobject pointed to by this property.
 */
 if ( d2fobgo_GetObjProp(ctx, p_obj, prop_num, &v_subobj)
 != D2FS_SUCCESS )
 {
 return ( D2FS_FAIL );
 }
 
 /*
 ** Continue if there are no subobjects.
 */
 if (v_subobj == (d2fob *)0)
 {
 break;
 }
 
 /*
 ** Get the owner of the subobject.
 */
 if ( d2fobg_owner(ctx, v_subobj, &v_owner) != D2FS_SUCCESS )
 {
 return (D2FS_FAIL);
 }
 
 /*
 * If the owner of the subobject isn’t the original object,
 * then it’s not really a subobject, so skip it.  This
 * keeps use from examining next, previous, source, the
 * canvas of an item, etc.
 */
 if (p_obj != v_owner)
 {
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 break;
 }
 
 /*
 ** Print the name of the object property
 */
 for (i=0; i<3*level; i++) putchar(’ ’);
 printf("%-30.30s = (object) ...\n", v_prop_name);
 
 /*
 ** Recursively process the subobject and all its siblings.
 */
 while (v_subobj != (d2fob *)0)
 {
 traverseObjects(ctx, v_subobj, level + 1);
 
 if ( d2fobg_next(ctx, v_subobj, &v_subobj)
      != D2FS_SUCCESS)
 {
 return (D2FS_FAIL);
 }
 }
 break;
 
 default:
 break;
 
 }
 }
 
 
 /*
 ** Go through the loop once more, this time looking for object-
 ** valued properties.
 */
 if ( !v_processing_objects )
 {
 v_processing_objects = TRUE;
 goto loop_begin;
 }
 
 return (D2FS_SUCCESS);
 }

 WRITING ROBUST FORMS API PROGRAMS

�,Q�WKLV�VHFWLRQ��ZH·OO�OHDUQ�WHFKQLTXHV�IRU�ZULWLQJ�KLJK�TXDOLW\��UREXVW�)RUPV�$3,�SURJUDPV���7ZR�RI

WKH�PRVW�LPSRUWDQW�ZD\V�WR�GR�WKLV�DUH�GLVFXVVHG�KHUH�

• +DQGOLQJ�(UURUV�DQG�5HWXUQ�&RGHV

• 0DQDJLQJ�0HPRU\

 HANDLING ERRORS AND RETURN CODES

�1HDUO\�DOO�WKH�)RUPV�$3,�IXQFWLRQV�UHWXUQ�D�VWDWXV�FRGH�RI�WKH�IROORZLQJ�W\SH�
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  d2fstatus

 
�$OO�WKH�VWDWXV�FRGHV�DUH�FRQVWDQWV�EHJLQQLQJ�ZLWK�D2FS_�� �7KH\�DUH�GHILQHG�DQG�GRFXPHQWHG�LQ�WKH

ILOH�d2ferr.h���,I�D�IXQFWLRQ�VXFFHVVIXOO\�FRPSOHWHV��LW�JHQHUDOO\�UHWXUQV�D2FS_SUCCESS���2WKHUZLVH�

LI�D�IXQFWLRQ�IDLOV�IRU�DQ\�UHDVRQ��LW�UHWXUQV�D2FS_FAIL�RU�RQH�RI�WKH�RWKHU�PRUH�VSHFLILF�HUURU�FRGHV�

VXFK� DV�D2FS_BADPROP� RU�D2FS_NULLOBJ�� � 6RPH� IXQFWLRQV�� VXFK� DV�d2fobhp_HasProp()�� UHWXUQ

HLWKHU�D2FS_YES�RU�D2FS_NO�ZKHQ�FRPSOHWLQJ�VXFFHVVIXOO\��RU�RQH�RI�WKH�HUURU�PHVVDJHV�LI�DQ�HUURU

KDV�RFFXUUHG�

�)RU�H[DPSOH��LI�\RX�ZDQW�WR�UHWULHYH�WKH�EHYHO�RI�DQ�LWHP��\RX�ZRXOG�ZULWH�WKH�IROORZLQJ�FRGH�

   d2fstatus  status;
  number     bevel;
 
  status = d2fitmg_bevel(ctx, itemobj, &bevel)

 
�,I�status� LV�D2FS_SUCCESS�� WKHQ� \RX� FDQ� EH� DVVXUHG� WKDW� WKH�bevel� YDULDEOH� FRQWDLQV� WKH� EHYHO

SURSHUW\�YDOXH�IRU�WKH�LWHP�REMHFW���,I�LW�UHWXUQV�VRPHWKLQJ�HOVH��WKHQ�\RX�FDQQRW�DVVXPH�WKDW�bevel

UHIHUV�WR�DQ\WKLQJ�YDOLG��LQ�IDFW��LW�LV�SUREDEO\�XQLQLWLDOL]HG�PHPRU\�

�1RWH��ZH�VWURQJO\�UHFRPPHQGHG�WKDW�\RX�FKHFN�WKH�VWDWXV�FRGHV�UHWXUQHG�E\�HYHU\�)RUPV�$3,�FDOO�

,JQRULQJ� WKH� VWDWXV� FRGHV� ZLOO� UHVXOW� LQ� KDUG�WR�GHEXJ� PHPRU\�UHODWHG� SUREOHPV�� DV� \RX� PD\� EH

UHIHUULQJ�WR�XQLQLWLDOL]HG�PHPRU\�RU�FRUUXSWHG�REMHFWV�

 MANAGING MEMORY

�%\� GHIDXOW�� WKH� )RUPV� $3,� XVHV� WKH� VWDQGDUG� malloc()�� realloc()�� DQG� free()� IXQFWLRQV� WR

PDQDJH� XVHU� PHPRU\�� � ,I� GHVLUHG�� \RX� FDQ� LQVWUXFW� WKH� )RUPV� $3,� WR� XVH� \RXU� RZQ� PHPRU\

PDQDJHPHQW� URXWLQHV�� � <RX� FDQ� GR� WKLV� ZKHQ� FUHDWLQJ� WKH� )RUPV� $3,� FRQWH[W� E\� VHWWLQJ� WKH

D2FCTXAMCALLS� DWWULEXWH�PDVN� DQG� SURYLGLQJ� IXQFWLRQ� SRLQWHUV� IRU� malloc�� realloc�� DQG� free

ZKHQ� FDOOLQJ� d2fctxcr_Create()�� � 7KH� VLJQDWXUH� RI� WKH� XVHU�VXSSOLHG� IXQFWLRQV� LV� WKH� VDPH� DV

malloc/realloc/free�� H[FHSW� WKDW� WKH� d2fctx� �FRQWH[W�� LV� SDVVHG� LQ� DV� DQ� DGGLWLRQDO� �ILUVW�

DUJXPHQW���,I�\RXU�PHPRU\�PDQDJHPHQW�URXWLQHV�QHHG�WR�DFFHVV�DQ\�QRQ�JOREDO�YDULDEOHV��\RX�FDQ

XVH� WKH�´FOLHQW�GDWDµ�ILHOG�RI� WKH�FRQWH[W� WR�VWRUH� D�SRLQWHU� WR�DQ\�DUELWUDU\�PHPRU\�DGGUHVV�� �)RU

H[DPSOH�

 /* function prototypes */
 void *mymalloc (d2fctx *ctx, size_t size);
 void *myrealloc(d2fctx *ctx, void *ptr, size_t newsize);
 void  myfree   (d2fctx *ctx, void *ptr);
 
 /* main function */
 main()
 {
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   void     clientptr;
   d2fctx  *ctx;
   d2fctxa  attr;
 
   /* set up some client-defined information */
   clientptr = InitMyApplication();
 
   /* set up the attribute mask for creating the context */
   attr.mask_d2fctxa = D2FCTXAMCALLS | D2FCTXACDATA;
   attr.cdata_d2fctxa = clientptr;
   attr.d2fmalc_d2fctxa = mymalloc;     /* type = d2fmalc */
   attr.d2fmfre_d2fctxa = myfree;       /* type = d2fmrlc */
   attr.d2fmrlc_d2fctxa = myrealloc;    /* type = d2fmfre */
 
   /* create the context */
   d2fctxcr_Create(&ctx, &attr);
 
   . . .
 }
 
 /* my malloc routine */
 void *mymalloc (d2fctx *ctx, size_t size)
 {
   d2fctxa  attr;
 
   /* get the client data from the FAPI context */
   attr.mask_d2fctxa = D2FCTXACDATA;
   if ( d2fctxga_GetAttributes(ctx, &attr) != D2FS_SUCCESS )
      return ( (void *)0 );
 
   /* call the REAL client malloc with client’s own context handle */
   return ( MyRealMalloc(attr.cdata_d2fctxa, size);
 }
 

�,Q�PRVW�FDVHV��\RX�ZLOO�QRW�ZDQW�WR�SURYLGH�\RXU�RZQ�URXWLQHV��DQG�RQO\�ZDQW�WR�DFFHSW�WKH�GHIDXOW�

�$Q�LPSRUWDQW�PHPRU\�UHODWHG�LVVXH�WKDW�\RX�VKRXOG�EH�DZDUH�RI�LV�WKDW�ZKHQ�\RX�´JHWµ�WH[W�YDOXHG

SURSHUW\�YDOXHV�VXFK�DV�FRORU�QDPH��ODEHO��RU�WLWOH��WKH�VWULQJ�WKDW�UHWXUQV�LV�D�FRS\�RI�WKH�VWULQJ�WKDW�LV

VWRUHG�LQWHUQDOO\���:KHQ�\RX�DUH�ILQLVKHG�XVLQJ�WKH�VWULQJ��\RX�QHHG�WR�free()�LW���,I�\RX�GR�QRW�IUHH

WKH�VWULQJ��\RX�ZLOO�FDXVH�D�PHPRU\�OHDN����6LPLODUO\��ZKHQ�´VHWWLQJµ�D�WH[W�YDOXHG�SURSHUW\��WKH�$3,

PDNHV�D�FRS\�RI�WKH�VWULQJ�EHIRUH�VWRULQJ�LW�LQ�WKH�REMHFW�

�%\� FRQWUDVW�� ZKHQ� ´JHWWLQJµ� EORE�YDOXHG� SURSHUWLHV�� WKH� UHWXUQHG� YDOXH� LV� QRW� D� FRS\� RI� WKH� YDOXH

VWRUHG�LQWHUQDOO\��LW�LV�D�SRLQWHU�WR�WKH�VDPH�SLHFH�RI�PHPRU\���7KHVH�YDOXHV�VKRXOG�QRW�EH�H[SOLFLWO\

IUHHG�E\�WKH�FOLHQW��WKH�)RUPV�$3,�ZLOO�IUHH�WKH�PHPRU\�ZKHQ�WKH�REMHFW�LV�GHVWUR\HG�RU�WKH�SURSHUW\

YDOXH�LV�FKDQJHG�RU�GHIDXOWHG�

�)RU� QXPEHU�YDOXHG�� %RROHDQ�YDOXHG�� DQG� REMHFW�YDOXHG� SURSHUWLHV�� WKHUH� DUH� QR� PHPRU\� LVVXHV

EHFDXVH�QR�PHPRU\�LV�DOORFDWHG�ZKHQ�JHWWLQJ�RU�VHWWLQJ�WKHVH�SURSHUW\�W\SHV�
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 OBJECT SUBCLASSING USING THE FORMS API

�,Q�WKLV�VHFWLRQ��ZH·OO� OHDUQ�KRZ�WR�XVH�REMHFW�VXEFODVVLQJ� LQ�WKH�)RUPV�$3,�� �7KLV�VHFWLRQ�FRQWDLQV

WZR�PDMRU�VHFWLRQV�

• %DVLF�VXEFODVVLQJ

• $GYDQFHG��VXEFODVVLQJ

 BASIC SUBCLASSING

�)LUVW�D�OLWWOH�EDFNJURXQG�RQ�VXEFODVVLQJ�LQ�2UDFOH�)RUPV���(DFK�)RUPV�REMHFW�KDV�D�OLVW�RI�SURSHUWLHV�

DQG�HDFK�SURSHUW\�FDQ�HLWKHU�EH�XQVSHFLILHG��WKDW�LV��GHIDXOW��RU�VSHFLILHG��WKDW�LV��KDV�D�ORFDO�YDOXH��

$OPRVW�HYHU\�REMHFW�FDQ�DOVR�KDYH�VRPHWKLQJ�FDOOHG�D�´VXEFODVVLQJ�VRXUFHµ�ZKLFK� LV�D� UHIHUHQFH� WR

DQRWKHU�REMHFW���,I�DQ�REMHFW�KDV�D�VXEFODVVLQJ�VRXUFH��WKHQ�WKH�REMHFW�ZLOO�SLFN�XS��´LQKHULWµ��YDOXHV

IRU� XQVSHFLILHG� SURSHUWLHV� IURP� WKH� VXEFODVVLQJ� VRXUFH� REMHFW�� � ,I� WKH� SURSHUW\� LV� XQVSHFLILHG� LQ� WKH

VXEFODVVLQJ�VRXUFH��WKHQ�)RUP�%XLOGHU�ZLOO�ORRN�LQ�WKDW�REMHFW·V�VXEFODVVLQJ�VRXUFH��DQG�VR�RQ��XQWLO�LW

ILQGV�DQ�REMHFW�WKDW�GRHV�QRW�KDYH�D�VXEFODVVLQJ�VRXUFH��DW�ZKLFK�SRLQW� WKH�V\VWHP�GHIDXOW�YDOXH� LV

UHWXUQHG�� � $Q� REMHFW·V� VXEFODVVLQJ� VRXUFH� PXVW� EH� HLWKHU� DQRWKHU� REMHFW� RI� WKH� VDPH� W\SH�� RU� D

SURSHUW\�FODVV�REMHFW�

�,Q�WKH�)RUP�%XLOGHU��\RX�FDQ�VHW�DQ�REMHFW·V�VXEFODVVLQJ�VRXUFH�XVLQJ�WKH�´6XEFODVV�,QIRµ�GLDORJ���,Q

WKH� )RUPV� $3,�� D� IXQFWLRQ� LV� SURYLGHG� WKDW� DOORZV� \RX� WR� VHW� RU� UHPRYH� DQ� REMHFW·V� VXEFODVVLQJ

VRXUFH�� � 7KHUH� DUH� DOVR� IXQFWLRQV� IRU� TXHU\LQJ� ZKHWKHU� SURSHUWLHV� DUH� VSHFLILHG�� XQVSHFLILHG�

LQKHULWHG��HWF�

�7DNH� DQRWKHU� ORRN� DW� WKH� JHQHULF� REMHFW� KHDGHU� ILOH� d2fob.h�� � ,Q� WKLV� ILOH�� SURWRW\SHV� IRU� WKH

IROORZLQJ�IXQFWLRQV�DUH�GHILQHG�

 d2fobsc_SubClass       (d2fctx *ctx, d2fob *pd2fob, d2fob *parent,
                                                     boolean keep_path)
 d2fobis_IsSubclassed   (d2fctx *ctx, d2fob *pd2fob)
 d2fobip_InheritProp    (d2fctx *ctx, d2fob *pd2fob, ub2 pnum)
 d2fobii_IspropInherited(d2fctx *ctx, d2fob *pd2fob, ub2 pnum)
 d2fobid_IspropDefault  (d2fctx *ctx, d2fob *pd2fob, ub2 pnum)
 

�7KH� IXQFWLRQ�d2fobsc_SubClass(ctx, pd2fob, parent, keep_path)� FKDQJHV� WKH� VXEFODVVLQJ

VRXUFH� RI� DQ� REMHFW� WR� WKH� VSHFLILHG� parent� REMHFW�� � 7KLV� LV� WKH� VDPH� DV� VHWWLQJ� WKH� 6XEFODVV

,QIRUPDWLRQ�SURSHUW\�LQ�WKH�)RUP�%XLOGHU·V�3URSHUW\�3DOHWWH���$V�LQ�WKH�)RUP�%XLOGHU��DQ�LPSRUWDQW

VLGH�HIIHFW�RI�WKLV�IXQFWLRQ�LV�WKDW�ORFDO�SURSHUW\�YDOXHV�LQ�WKH�FKLOG�REMHFW�ZLOO�EH�UHPRYHG��WKDW�LV�

PDGH�XQVSHFLILHG��RU�GHIDXOWHG��IRU�DOO�SURSHUWLHV�ZKLFK�DUH�ORFDOO\�GHILQHG��WKDW�LV��VSHFLILHG��RQ�WKH

SDUHQW�REMHFW�� �7KH�keep_path� DUJXPHQW� LQGLFDWHV�ZKHWKHU� WKH� V\VWHP� VKRXOG� UHIHU� WR� WKH� SDUHQW
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REMHFW
V�PRGXOH�E\�ILOHQDPH�DORQH�RU�E\�SDWK�ILOHQDPH��7KH�UHFRPPHQGHG�FKRLFH�LV�FALSE�IRU�WKLV

DUJXPHQW�LQ�PRVW�FDVHV�

�<RX� FDQ� ILQG� RXW� ZKHWKHU� DQ� REMHFW� LV� VXEFODVVHG� E\� FDOOLQJ� d2fobis_IsSubclassed(ctx,

pd2fob)�� � 7KLV� IXQFWLRQ� UHWXUQV� D2FS_YES� RU� D2FS_NO� GHSHQGLQJ� RQ� ZKHWKHU� WKH� REMHFW� KDV� D

VXEFODVVLQJ�VRXUFH�REMHFW�IURP�ZKLFK�LW�PD\�LQKHULW�SURSHUW\�YDOXHV�

�7KH� IXQFWLRQ� d2fobip_InheritProp(ctx, pd2fob, pnum)� UHPRYHV� DQ\� ORFDO� YDOXH� IRU� WKH

VSHFLILHG��SURSHUW\�W\SH�pnum��SXWWLQJ�WKH�SURSHUW\�YDOXH�EDFN�WR� LWV�GHIDXOW�RU�´XQVSHFLILHGµ�VWDWH�

7KLV�HIIHFWLYHO\�IRUFHV�WKH�REMHFW�WR� LQKHULW� WKH�SURSHUW\�YDOXH�IURP�LWV�VXEFODVVLQJ�VRXUFH�� LI� LW�KDV

RQH���,I�LW�GRHV�QRW�KDYH�D�VXEFODVVLQJ�VRXUFH��WKHQ�WKH�SURSHUW\�YDOXH�LV�LQKHULWHG�IURP�WKH�V\VWHP

GHIDXOW�YDOXH�

�8VH� WKH�IXQFWLRQ�d2fobid_IspropDefault(ctx, pd2fob, pnum)� WR� ILQG�RXW�ZKHWKHU�RU�QRW� DQ

REMHFW�KDV�D� ORFDO� �WKDW� LV��´VSHFLILHGµ��YDOXH�IRU�WKH�JLYHQ�SURSHUW\�� ,I� WKH�REMHFW�KDV�D� ORFDO�YDOXH�

WKHQ�WKH�IXQFWLRQ�UHWXUQV�D2FS_NO� VLQFH� WKH�SURSHUW\� LV�QRW�GHIDXOW�YDOXHG�� � ,I� WKH�REMHFW�GRHV�QRW

KDYH�D� ORFDO�YDOXH��PHDQLQJ� WKH�REMHFW� LV�HLWKHU� LQKHULWLQJ�D�YDOXH�RU�SLFNLQJ�XS� WKH� V\VWHP�GHIDXOW

YDOXH��WKHQ�WKLV�IXQFWLRQ�UHWXUQV�D2FS_YES�

�7KH� IXQFWLRQ� d2fobii_IspropInherited(ctx, pd2fob, pnum)� LV� VLPLODU� WR

d2fobid_IspropDefault()�� � EXW� VOLJKWO\�GLIIHUHQW�� �7KLV� IXQFWLRQ� UHWXUQV�D2FS_YES� RU�D2FS_NO

GHSHQGLQJ� RQ� ZKHWKHU� WKH� JLYHQ� REMHFW� LV� DFWXDOO\� LQKHULWLQJ� WKH� VSHFLILHG� SURSHUW\� IURP� D

VXEFODVVLQJ�VRXUFH�REMHFW���,W·V�GLIIHUHQW�EHFDXVH�LW�RQO\�UHWXUQV�D2FS_YES�ZKHQ�WKH�JLYHQ�REMHFW�KDV

QR� ORFDO� YDOXH�� DQG� LV� LQKHULWLQJ� D� QRQ�GHIDXOW� YDOXH� IURP� LWV� VXEFODVVLQJ� VRXUFH�� � %\� FRQWUDVW�

G2fobid_IspropDefault()� ZLOO� DOZD\V� UHWXUQ� D2FS_YES� ZKHQ� WKH� REMHFW� KDV� QR� ORFDO� YDOXH�

ZKHWKHU�RU�QRW�WKH�REMHFW�LV�LQKHULWLQJ�IURP�DQRWKHU�REMHFW�

 ADVANCED SUBCLASSING

�7KLV�VHFWLRQ�GHVFULEHV�D�IHZ�DGYDQFHG�WRSLFV�UHODWHG�WR�REMHFW�VXEFODVVLQJ�

�7KUHH�VSHFLDO�)RUPV�SURSHUWLHV�KDYH�EHHQ�GHILQHG�ZKLFK�DOORZ�\RX�WR�GLUHFWO\�DFFHVV�DQG�PDQLSXODWH

WKH�LQWHUQDO�ELWV�RI�WKH�VXEFODVVLQJ�LQIRUPDWLRQ�VWUXFWXUH�

• D2FP_PAR_FLNAM
• D2FP_PAR_FLPATH
• D2FP_PAR_MODSTR
 

�7RJHWKHU�� WKHVH� WKUHH� SURSHUWLHV� XQLTXHO\� LGHQWLI\� D� VSHFLILF� ILOH� HLWKHU� LQ� WKH� GDWDEDVH� RU� RQ� WKH

ILOHV\VWHP���7KH�LGHQWLILHG�ILOH�LV�ZKHUH�WKH�REMHFW·V�VXEFODVVLQJ�VRXUFH�REMHFW�OLYHV���,I�WKH�QDPH�DQG
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SDWK�DUH�QXOO�� WKDW� LPSOLHV�WKDW�WKH�VXEFODVVLQJ�VRXUFH� LV� LQ�WKH�VDPH�PRGXOH�DV�WKH�FKLOG� �WKDW� LV��D

ORFDO�UHIHUHQFH��

�7KH� D2FP_PAR_FLNAM� SURSHUW\� RI� DQ� REMHFW� FRQWDLQV� WKH� ILOHQDPH� RI� WKH� PRGXOH� ZKHUH� WKH

VXEFODVVLQJ� VRXUFH� UHVLGHV�� � ,I� WKH� VXEFODVVLQJ� VRXUFH� LV� LQ� WKH� VDPH�PRGXOH�� WKHQ� D� QXOO� VWULQJ� LV

UHWXUQHG���7KH�D2FP_PAR_FLPATH�SURSHUW\�RI�DQ�REMHFW�FRQWDLQV�WKH�SDWKQDPH�RI�WKH�PRGXOH�ZKHUH

WKH�VXEFODVVLQJ�VRXUFH�FDQ�EH�IRXQG�� � ,I� WKH�VXEFODVVLQJ�VRXUFH� LV� LQ� WKH�VDPH�PRGXOH�� WKHQ�D�QXOO

VWULQJ� LV� UHWXUQHG�� � /DVWO\�� WKH�D2FP_PAR_MODSTR� SURSHUW\� RI� DQ� REMHFW� WHOOV�ZKHWKHU� WKH� REMHFW·V

VXEFODVVLQJ�VRXUFH�LV�VWRUHG�HLWKHU�RQ�WKH�ILOHV\VWHP�RU�LQ�WKH�GDWDEDVH�

�2QFH� WKH� VXEFODVVLQJ� VRXUFH� REMHFW·V� PRGXOH� ILOH� LV� LGHQWLILHG�� XS� WR� IRXU� SDLUV� RI� DGGLWLRQDO

SURSHUWLHV�LGHQWLI\�WKH�DFWXDO�VRXUFH�REMHFW�ZLWKLQ�WKDW�ILOH���7KHVH�SURSHUWLHV�DUH�

• D2FP_PAR_MODULE,     D2FP_PAR_MODTYP
• D2FP_PAR_NAM,        D2FP_PAR_TYP
• D2FP_PAR_SL1OBJ_NAM, D2FP_PAR_SL1OBJ_TYP
• D2FP_PAR_SL2OBJ_NAM, D2FP_PAR_SL2OBJ_TYP
 

�(DFK�SDLU�RI�SURSHUWLHV�UHSUHVHQWV�D�´VRXUFH�OHYHO�µ��$�VRXUFH�OHYHO�LV�DQ�REMHFW�QDPH�DQG�W\SH��ZLWK

HDFK� OHYHO�EHFRPLQJ�PRUH� VSHFLILF�� DQG� ORZHU� LQ� WKH�REMHFW�KLHUDUFK\�� �7RJHWKHU�� WKH� VRXUFH� OHYHOV

SLQSRLQW� D� SUHFLVH� REMHFW� LQ� WKH� VRXUFH�PRGXOH�� � )RU� H[DPSOH�� DQ� LWHP·V� VXEFODVVLQJ� LQIRUPDWLRQ

FRQVLVWV�RI�WKUHH�OHYHOV��WKH�ILUVW��PRGXOH��OHYHO�PLJKW�EH�D�PRGXOH�REMHFW�FDOOHG�MODULE1��WKH�VHFRQG

OHYHO� FRXOG� EH� D� EORFN� FDOOHG� BLOCK2�� DQG� WKH� WKLUG� OHYHO� FRXOG� EH� DQ� LWHP� FDOOHG� ITEM3³WKXV

LGHQWLI\LQJ� D� VSHFLILF� LWHP� VRXUFH� REMHFW�� � 1RWH� WKDW� REMHFWV� GLUHFWO\� RZQHG� E\� WKH� PRGXOH� RQO\

UHTXLUH�WZR�OHYHOV��ZKLOH�ORZ�OHYHO�REMHFWV�VXFK�DV�UDGLR�EXWWRQV�DQG�VRPH�WULJJHUV�UHTXLUH�DV�PDQ\�DV

IRXU�OHYHOV�

 7KH�D2FP_PAR_MODULE�DQG�D2FP_PAR_MODTYP�SURSHUWLHV�LGHQWLI\�WKH�PRGXOH�QDPH�DQG�W\SH���7KH

D2FP_PAR_NAM�DQG�D2FP_PAR_TYP�SURSHUWLHV�LGHQWLI\�WKH�QH[W�OHYHO��D�FKLOG�RI�WKH�PRGXOH���DQG�WKH

D2FP_PAR_SL1OBJ_NAM� DQG�D2FP_PAR_SL1OBJ_TYP�SURSHUWLHV� LGHQWLI\� D� FKLOG�RI� WKH� FKLOG�RI� WKH

PRGXOH���)LQDOO\��WKH�D2FP_PAR_SL2OBJ_NAM�DQG�D2FP_PAR_SL2OBJ_TYP�SURSHUWLHV�LGHQWLI\�D�WKLUG�

OHYHO�GHVFHQGDQW�REMHFW�UHODWLYH�WR�WKH�PRGXOH�

�(DFK�RI�WKHVH�SURSHUWLHV�LV�ERWK�JHWWDEOH�DQG�VHWWDEOH���,I�\RX�XVH�WKHVH�ORZ�OHYHO�IXQFWLRQV�WR�VHW�WKH

VXEFODVVLQJ�VRXUFH�RI�DQ�REMHFW��DV�RSSRVHG�WR�FDOOLQJ�WKH�PRUH�FRQYHQLHQW�d2fobsc_SubClass()��

\RX�PXVW�FDOO�

   d2fobra_Reattach(d2fctx *ctx, d2fob *pd2fob)
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�WR�DGMXVW�WKH�JLYHQ�REMHFW·V�DFWXDO�VRXUFH�SRLQWHU�WR�UHIOHFW�FKDQJHV�PDGH� WR� WKH� LQGLYLGXDO� LQWHUQDO

VXEFODVVLQJ� SURSHUWLHV�� � 7KLV� LV� LQWHQGHG� IRU� KRRNLQJ� XS� VXEFODVVLQJ� UHODWLRQV� DIWHU� WKH� VRXUFH

LQIRUPDWLRQ�KDV�EHHQ�GLUHFWO\�PRGLILHG�XVLQJ�RQH�RI�WKH�DERYH�ORZ�OHYHO�IXQFWLRQV�

 EXAMPLE 5: USING SUBCLASSING

�7KLV�H[DPSOH�GHPRQVWUDWHV�VXEFODVVLQJ�FRQFHSWV�� � ,Q� WKH�FRGH�EHORZ��ZH�FUHDWH�D� IRUP�FRQWDLQLQJ

WZR�FDQYDV�REMHFWV�� �7KH�EDFNJURXQG�FRORU� LV� VHW�RQ� WKH� ILUVW� FDQYDV�� �7KHQ�� WKH� VHFRQG�FDQYDV� LV

VXEFODVVHG�IURP�WKH�ILUVW�FDQYDV�� WKHUHE\� LQKHULWLQJ� LWV� FRORU�SURSHUW\�� �7KH�H[DPSOH�GHPRQVWUDWHV

KRZ�SURSHUW\�YDOXHV�DUH�SURSDJDWHG�IURP�D�VXEFODVVLQJ�VRXUFH�REMHFW��DQG�KRZ�SURSHUW\�YDOXHV�PD\

EH�RYHUULGGHQ�ZLWK� ORFDO�YDOXHV�� �/DVWO\��ZH� VHH�KRZ� WKH�D2FP_PAR_MODULE� SURSHUW\� FRQWDLQV� WKH

QDPH�RI�WKH�PRGXOH�ZKHUH�DQ�REMHFW·V�VXEFODVVLQJ�VRXUFH�REMHFW�UHVLGHV�

 EXAMPLE 5 – SUBCLASSING.C

#include <stdio.h>
#include <malloc.h>

#include <d2fctx.h>
#include <d2ferr.h>
#include <d2ffmd.h>
#include <d2fcnv.h>
#include <d2fblk.h>
#include <d2fitm.h>
#include <d2fob.h>

/*
** This program illustrates the use of subclasing in the Forms API
*/
main(int argc, char *argv[])
{

d2fctxa       attr;
d2fctx       *ctx = (d2fctx *)0;
d2ffmd       *form = (d2ffmd *)0;
d2fcnv       *cnv1;
d2fcnv       *cnv2;
text         *color;
text         *parmod;

/*
** Create the Forms API context
*/
attr.mask_d2fctxa = 0;
if ( d2fctxcr_Create(&ctx, &attr) != D2FS_SUCCESS )
{

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

}

/*
** Create a new form module
*/
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if ( d2ffmdcr_Create(ctx, &form, (text *)"MOD1") != D2FS_SUCCESS )
{

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

}

/*
** Create a canvas owned by form object
*/
if ( d2fcnvcr_Create(ctx, (d2fob *)form, &cnv1, (text *)"CNV1")

!= D2FS_SUCCESS )
{

fprintf(stderr, "Could not create canvas 1\n");
goto error;

}

/*
** Set the background color of the canvas
*/
if ( d2fcnvs_back_color(ctx, cnv1, (text *)"blue") != D2FS_SUCCESS )
{

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

}

/*
** Create a another canvas owned by form object
*/
if ( d2fcnvcr_Create(ctx, (d2fob *)form, &cnv2, (text *)"CNV2")

!= D2FS_SUCCESS )
{

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

}

/*
** Make cnv1 the subclassing source of cnv2
*/
if ( d2fobsc_SubClass(ctx, cnv2, cnv1, 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");
else

printf("Cnv2 is NOT subclassed (error)\n");

/*
** Is the background color being inherited?
*/
if ( d2fobii_IspropInherited(ctx, cnv2, D2FP_BACK_COLOR) == D2FS_YES )

printf("Cnv2 background color is inherited (correct)\n");
else

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_color(ctx, cnv2, &color) != D2FS_SUCCESS )
{

fprintf(stderr, "Could not get background color\n");
goto error;

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

/*
** Set the background color of cnv1
*/
if ( d2fcnvs_back_color(ctx, cnv1, (text *)"red") != D2FS_SUCCESS )
{

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

}

/*
** Get the background color of cnv2 (should be red this time)
*/
if ( d2fcnvg_back_color(ctx, cnv2, &color) != D2FS_SUCCESS )
{

fprintf(stderr, "Could not get background color\n");
goto error;

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

/*
** Override cnv2 color with "green"
*/
if ( d2fcnvs_back_color(ctx, cnv2, (text *)"green") != D2FS_SUCCESS )
{

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

}

/*
** Get the background color of cnv2 (should be green this time)
*/
if ( d2fcnvg_back_color(ctx, cnv2, &color) != D2FS_SUCCESS )
{

fprintf(stderr, "Could not get background color\n");
goto error;

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

/*
** Is the background color being inherited?  Since we’re overriding
** the property, it won’t be inherited this time.
*/
if ( d2fobii_IspropInherited(ctx, cnv2, D2FP_BACK_COLOR) == D2FS_NO )

printf("Cnv2 background color is NOT inherited (correct)\n");
else

printf("Cnv2 background color is inherited (error)\n");

/*
** Re-inherit the property from cnv1
*/
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 module
** where cnv2’s subclassing source can be found.
*/
if ( d2fobg_par_module(ctx, cnv2, &parmod) != D2FS_SUCCESS )
{

fprintf(stderr, "Could not get parent module\n");
goto error;

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

error:
/*
** Destroy the form module object if it was created
*/
if ( form )
{

(void) d2ffmdde_Destroy(ctx, form);
}

/*
** Disconnect from the database, and destroy the context if it was
** created
*/
if ( ctx )
{

(void) d2fctxde_Destroy(ctx);
}

return 0;
}

 TYPE-SPECIFIC FUNCTIONS

�$OO� WKH� IXQFWLRQV�ZH·YH�VHHQ�VR�IDU�KDYH�DSSOLHG� WR�REMHFWV�RI�QHDUO\�DOO� W\SHV�� � ,Q�DGGLWLRQ��DOO� WKH

SURSHUWLHV� ZH·YH� VHHQ� VR� IDU� KDYH� EHHQ� VLPSOH� LQ� WKH� VHQVH� WKDW� WKH\� DUH� VWDQGDUG� WH[W�YDOXHG

SURSHUWLHV��QXPEHU�YDOXHG�SURSHUWLHV��HWF�� � ,Q� WKLV� VHFWLRQ��ZH·OO� ORRN�DW� VRPH� IXQFWLRQV� WKDW� DSSO\

RQO\�WR�VSHFLILF�REMHFW�W\SHV�� �7KH\·UH�QHHGHG�LQ�RUGHU�WR�GHDO�ZLWK�FRPSOH[�SURSHUWLHV��DQG�DOVR� WR

LPSOHPHQW� EHKDYLRU� LQ� )RUP� %XLOGHU� WKDW� GRHVQ·W� GLUHFWO\� LQYROYH� JHWWLQJ� DQG� VHWWLQJ� RUGLQDU\

SURSHUWLHV�

�)RU� H[DPSOH�� RQO\� PRGXOH� REMHFWV� FDQ� EH� ORDGHG� DQG� VDYHG�� DQG� RQO\� 3/�64/� OLEUDULHV� FDQ� EH

DWWDFKHG�DQG�GHWDFKHG���2WKHU�REMHFWV�KDYH�FRPSOH[�SURSHUWLHV�WKDW�UHTXLUH�VSHFLDO�IXQFWLRQV�WR�GHDO

ZLWK�WKHP���,Q�WKH�)RUP�%XLOGHU��WKHVH�SURSHUWLHV�DUH�HGLWHG�XVLQJ�VSHFLDO�GLDORJV��LQ�WKH�)RUPV�$3,�

WKH\� DUH� HGLWHG� XVLQJ� WKHVH� VSHFLDO� IXQFWLRQV�� � 6RPH� H[DPSOHV� DUH�� D� OLVW� LWHP·V� ´OLVW� HOHPHQWVµ

SURSHUW\��DQ�LPDJH�JUDSKLF·V�LPDJH�GDWD��DQG�D�PHQX�PRGXOH·V�OLVW�RI�PHQX�UROHV��+HUH�ZH·OO�GHVFULEH

VSHFLDO�IXQFWLRQV�IRU�

• )LOH�RSHUDWLRQV
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• 2EMHFW�/LEUDULHV

• 3/�64/�/LEUDULHV

• /LVW�,WHP�REMHFWV

• )RQW�REMHFWV

• ,PDJH�REMHFWV

• 5HFRUG�JURXS�REMHFWV

• 5HODWLRQ�REMHFWV

• 0HQX�UROH�SURSHUWLHV

FILE OPERATIONS

$V�ZH�KDYH�VHHQ��IRUP��PHQX��DQG�REMHFW�OLEUDU\�PRGXOH�REMHFWV��ZKLFK�FRUUHODWH�WR�.fmb��.mmb��DQG

.olb�ILOHV��UHVSHFWLYHO\��DUH�HDFK�UHSUHVHQWHG�E\�D�QRUPDO�REMHFW��d2ffmd��d2fmmd��DQG�d2folb��ZLWK

D�VWDQGDUG�VHW�RI�SURSHUWLHV�� � ,Q�DGGLWLRQ� WR� WKH�VWDQGDUG�REMHFW� IXQFWLRQV�� WKH�IROORZLQJ�IXQFWLRQV

DSSO\�WR�WKHVH�W\SHV�RI�REMHFWV�

d2fxxxld_Load       (ctx, d2fob **pd2fxxx, text *filename, boolean db)
d2fxxxsv_Save       (ctx, d2fob *pd2fxxx, text *filename, boolean db)
d2fxxxfv_FileVersion(ctx, text *filename, boolean db, &version)
d2fxxxdl_Delete     (ctx, text *filename, boolean db)

ZKHUH�xxx�LV�fmd��mmd��RU�olb���*HWWLQJ�WKH�ILOH�YHUVLRQ�GRHV�QRW�DFWXDOO\�ORDG�WKH�IRUP�LQWR�PHPRU\�

DQG�QR�PRGXOH�REMHFW�LV�FUHDWHG���$V�LQ�WKH�YHU\�ILUVW�H[DPSOH��WKH�db�SDUDPHWHU�LQGLFDWHV�ZKHWKHU�WR

DFFHVV�WKH�PRGXOH�IURP�HLWKHU�WKH�ILOH�V\VWHP�RU�WKH�GDWDEDVH��DQG�filename�LQGLFDWHV�WKH�ILOH�QDPH�

<RX�FDQ�RQO\�'HOHWH�D�ILOH�IURP�WKH�GDWDEDVH�

,Q�DGGLWLRQ��IRUP�DQG�PHQX�PRGXOHV�FDQ�EH�FRPSLOHG�LQWR�WKHLU�H[HFXWDEOH�HTXLYDOHQWV�

 d2fxxxcf_CompileFile(ctx, pd2fxxx)

7KLV�FUHDWHV�DQ�.fmx�RU�.mmx�ILOH�RQ�GLVN���2EMHFW�OLEUDULHV�FDQQRW�EH�FRPSLOHG�

3/�64/� OLEUDU\� PRGXOHV� FDQ� EH� ORDGHG� XVLQJ� d2flibld_Load()�� EXW� WKH\� FDQQRW� EH� VDYHG� RU

FRPSLOHG��DQG�QR�LQWHUIDFH�H[LVWV�IRU�GHWHUPLQLQJ�WKH�ILOH�YHUVLRQ���7KHUHIRUH��3/�64/�OLEUDULHV�DUH

UHDG�RQO\�LQ�WKH�)RUPV�$3,�
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OBJECT LIBRARIES

,Q�)RUP�%XLOGHU��2EMHFW�/LEUDULHV�VWRUH�DQG�RUJDQL]H�REMHFWV�WR�EH�UHXVHG�LQ�YDULRXV�RWKHU�IRUP�RU

PHQX�PRGXOHV�� �7KH�)RUPV�$3,� SURYLGHV� D� VHW� RI� IXQFWLRQV� WKDW� DOORZ� \RX� WR� EXLOG� DQG�PRGLI\

REMHFW�OLEUDULHV�

d2folbao_AddObj      (d2fctx *ctx, d2folb *pd2folb, d2folt *pd2folt,
                      d2fob *pd2fob, d2fob **ppd2fob, boolean replace )
d2folbro_RemoveObj   (d2fctx *ctx, d2folb *po2olb, d2fob *pd2fob )
d2folbf2_Findobjbypos(d2fctx *ctx, d2folb *pd2folb, number pos,
                      d2fob  **ppd2fob)
d2folbsd_SetDesc     (d2fctx *ctx, d2folb *pd2folb, d2fob *pd2fob,
                      text    *desc)
d2folbgd_GetDesc     (d2fctx *ctx, d2folb *pd2folb, d2fob *pd2fob,
                      text  **desc)
d2folbot_ObjTabname  (d2fctx *ctx, d2folb *pd2folb, d2fob *pd2fob,
                      text  **tname)

2EMHFWV� FDQ� EH� DGGHG� WR� DQ� REMHFW� OLEUDU\� XVLQJ� d2folbao_AddObj(ctx, pd2folb, pd2folt,

pd2fob, &ppd2fob, replace)����7KLV�SODFHV�D�FRS\�RI�DQ�REMHFW�LQWR�WKH�VSHFLILHG�REMHFW�OLEUDU\��RQ

WKH�VSHFLILHG�REMHFW�OLEUDU\�WDE�SDJH���,I�DQ�REMHFW�ZLWK�WKH�VDPH�QDPH�DQG�W\SH�DOUHDG\�H[LVWV��LW�ZLOO

EH�UHSODFHG�LI�replace�LV�TRUE��RU�HOVH�WKH�IXQFWLRQ�ZLOO�UHWXUQ�ZLWK�D2FS_OBJNOTUNIQUE�LI�replace

LV�FALSE���,I�WKH�IXQFWLRQ�VXFFHHGV��WKH�QHZ�FRS\�RI�WKH�REMHFW�ZLOO�EH�UHWXUQHG�LQWR�ppd2fob�

7KH�IXQFWLRQ�d2folbro_RemoveObj(ctx, pd2folb, pd2fob)� UHPRYHV�DQ�REMHFW� IURP�DQ�REMHFW

OLEUDU\�

7KH� IXQFWLRQ� d2folbf2_Findobjbypos(ctx, pd2folb, index, &ppd2fob)� UHWXUQV� WKH� REMHFW

�LQWR�ppd2fob)�LQ�WKH�REMHFW�OLEUDU\�LGHQWLILHG�E\�index���7KH�REMHFW�OLEUDU\�WDE�SDJH�LV�LJQRUHG�KHUH�

7KLV�LV�D�FRQYHQLHQW�ZD\�WR�LWHUDWH�WKURXJK�DOO�WKH�REMHFWV�LQ�DQ�REMHFW�OLEUDU\�

6LPLODUO\��d2foltf2_Findobjbypos(ctx, pd2folt, index, &pret_obj)�UHWXUQV�WKH�REMHFW�IURP

D�SDUWLFXODU� WDE�SDJH�RI� WKH�REMHFW� OLEUDU\� LGHQWLILHG�E\�index�� �7KLV� LV� D� FRQYHQLHQW�ZD\� WR� LWHUDWH

WKURXJK�DOO�WKH�REMHFWV�RQ�D�VSHFLILF�WDE�SDJH�RI�DQ�REMHFW�OLEUDU\

7KH�)RUPV�$3,�IXQFWLRQ�d2folbss_SetSmartclass(ctx, pd2folb, pd2fob, state)�PDUNV�RU

XQPDUNV�WKH�VSHFLILHG�REMHFW�DV�D�VPDUWFODVVHG�REMHFW���6PDUWFODVVLQJ�LV�D�IHDWXUH�RI�WKH�)RUP�%XLOGHU

GHYHORSPHQW� HQYLURQPHQW�� � $� VPDUWFODVVHG� REMHFW� LV� LGHQWLILHG� E\� D� VSHFLDO� V\PERO� LQ� WKH�2EMHFW

/LEUDU\�HGLWRU���6PDUWFODVVHG�REMHFWV�DSSHDU�LQ�WKH�´VPDUW�FODVVµ�SRSXS�VXEPHQX�LQ�WKH�UHVW�RI�WKH

)RUP�%XLOGHU��DQG�WKH\�SURYLGH�D�TXLFN�ZD\�WR�VHW�WKH�VXEFODVVLQJ�VRXUFH�RI�DQ�REMHFW�LQ�WKH�)RUP

%XLOGHU�

7KH� IXQFWLRQ� d2folbis_IsSmartclassed(ctx, pd2folb, pd2fob)� UHWXUQV� D2FS_YES� RU

D2FS_NO�GHSHQGLQJ�LI�WKH�VSHFLILHG�REMHFW�LV�PDUNHG�DV�D�VPDUWFODVVHG�REMHFW�
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7KH� IXQFWLRQV� d2folbgd_GetDesc(ctx, pd2folb, pd2fob, &desc)� DQG� d2folbsd_SetDesc

(ctx, pd2folb, pd2fob, desc)� JHW� DQG� VHW� WKH� GHVFULSWLRQ� VWULQJ� DVVRFLDWHG� ZLWK� D� SDUWLFXODU

REMHFW�OLEUDU\�REMHFW���7KLV�GHVFULSWLRQ�DSSHDUV�LQ�)RUP�%XLOGHU�LQ�D�VSHFLDO�SDQH�RI�WKH�REMHFW�OLEUDU\

HGLWRU���,W�LV�DVVRFLDWHG�ZLWK�WKH�REMHFW�OLEUDU\�REMHFW�LWVHOI�

/DVWO\�� WKH� IXQFWLRQ� d2folbot_ObjTabname(ctx, pd2folb, pd2fob, &tabname)� UHWXUQV� WKH

QDPH�RI�WKH�REMHFW�OLEUDU\�WDE�RQ�ZKLFK�WKH�JLYHQ�REMHFW�OLEUDU\�REMHFW�pd2fob�DSSHDUV�

PL/SQL LIBRARIES

<RX� FDQ� DWWDFK� DQG� GHWDFK� 3/�64/� OLEUDULHV� WR� DQG� IURP� )RUP� RU� 0HQX� PRGXOHV� XVLQJ� WKH

IROORZLQJ�IXQFWLRQV�

d2falbat_Attach(ctx, parent, &ppd2falb, db, name)
d2falbdt_Detach(ctx, pd2falb)

)RU� WKH� ´DWWDFKµ� IXQFWLRQ�� WKH� SDUDPHWHU� db� LQGLFDWHV� ZKHUH� WKH� OLEUDU\� LV� VWRUHG� �HLWKHU� LQ� WKH

GDWDEDVH�RU�RQ�WKH�ILOHV\VWHP����7KH�name�SDUDPHWHU�LQGLFDWHV�WKH�ILOH�QDPH��HLWKHU�LQ�WKH�GDWDEDVH�RU

RQ� WKH� ILOHV\VWHP��� � ,I� WKH� OLEUDU\� LV� VXFFHVVIXOO\� DWWDFKHG�� WKH� ppd2falb� 287� SDUDPHWHU� ZLOO� EH

SRSXODWHG�

7KH�´GHWDFKµ�IXQFWLRQ�VLPSO\�GHWDFKHV�D�JLYHQ�DWWDFKHG�OLEUDU\�IURP�D�)RUP�RU�0HQX�PRGXOH�

LIST ITEM OBJECTS

,Q� WKH�)RUP�%XLOGHU�� LWHP�REMHFWV� WKDW�KDYH�DQ� LWHP� W\SH�RI�´OLVWµ� �WKDW� LV��D2FC_ITTY_LS��KDYH�D

SURSHUW\�FDOOHG�´(OHPHQWV�LQ�/LVWµ���7KH�OLVW�HOHPHQWV�DUH�HGLWHG�XVLQJ�D�VSHFLDO�GLDORJ�WKDW�OHWV�\RX

DGG�� UHPRYH�� DQG� PRGLI\� WKH� LQGLYLGXDO� OLVW� HOHPHQWV�� � ,Q� WKH� )RUPV� $3,�� WKUHH� IXQFWLRQV� DUH

SURYLGHG�ZKLFK�DOORZ�\RX�WR�VLPLODUO\�DFFHVV�OLVW�HOHPHQWV�

d2fitmile_InsertListElem(d2fctx *ctx, d2fitm *pd2fitm, number index,
                         text *label, text *value)
d2fitmdle_DeleteListElem(d2fctx *ctx, d2fitm *pd2fitm, number index)
d2fitmgle_GetListElem   (d2fctx *ctx, d2fitm *pd2fitm, number index,
                         text **label, text **value)

)RU� DOO� IXQFWLRQV�� WKH� pd2fitm� LWHP� DUJXPHQW� PXVW� EH� RI� W\SH� D2FC_ITTY_LS�� RWKHUZLVH�� WKH

IXQFWLRQ�UHWXUQV�DQ�HUURU�� �$V� LQ� WKH�)RUP�%XLOGHU��HDFK� OLVW�HOHPHQW�KDV�ERWK�D� ODEHO�DQG�D�YDOXH�

/LVW�HOHPHQWV�DUH� LGHQWLILHG�E\�WKH�SDUDPHWHU�index�� WKH�ILUVW� OLVW�HOHPHQW�KDV�DQ� LQGH[�RI���� �,I�DQ

LQYDOLG�LQGH[�LV�SDVVHG��WKH�IXQFWLRQV�UHWXUQ�D�D2FS_INVALIDINDEX�HUURU�
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7KH�IXQFWLRQ�d2fitmile_InsertListElem()�FUHDWHV�D�QHZ�OLVW�HOHPHQW�DW�SRVLWLRQ�index��VKLIWLQJ

VXEVHTXHQW� OLVW� HOHPHQWV� GRZQ�� � ,W� UHTXLUHV� ERWK� D� ODEHO� DQG� D� YDOXH�� � 7KH� IXQFWLRQ

d2fitmdle_DeleteListElem()�GHOHWHV�WKH�OLVW�HOHPHQW�LGHQWLILHG�E\�index��VKLIWLQJ�WKH�UHPDLQLQJ

OLVW�HOHPHQWV�EDFN�XS���)LQDOO\��WKH�IXQFWLRQ�d2fitmgle_GetListElem()�UHWXUQV�WKH�ODEHO�DQG�YDOXH

IRU�WKH�OLVW�HOHPHQW�LGHQWLILHG�E\�index�

FONT OBJECTS

$� IRQW� REMHFW� �d2ffnt�� LV� D� QRUPDO� REMHFW� �d2fob�� ZLWK� D� QRUPDO� VHW� RI� SURSHUWLHV�� � 7KH� REMHFW�

KRZHYHU�� GRHV� QRW� DSSHDU� LQ� WKH� )RUP� %XLOGHU�� � ,W� LV� D� )RUPV� $3,� REMHFW� WKDW� UHSUHVHQWV� DQ

DEVWUDFWLRQ�RI�D�FROOHFWLRQ�RI�LQGLYLGXDO�IRQW�UHODWHG�SURSHUWLHV�

7ZR�VSHFLDO�IXQFWLRQV�DUH�DVVRFLDWHG�ZLWK�WKH�IRQW�REMHFW�

d2ffntex_Extract(ctx, pd2ffnt, pd2fob, vat_typ)
d2ffntap_Apply(ctx, pd2ffnt, pd2fob, vat_typ)

7KH d2ffntex_Extract() IXQFWLRQ� EXLOGV� D� IRQW� REMHFW� RXW� RI� WKH� IRQW�UHODWHG� SURSHUWLHV� RI

DQRWKHU�REMHFW��VXFK�DV�DQ�LWHP�REMHFW���7KH�vat_typ DUJXPHQW�LV�RQH�RI�WKH�D2FC_VATY_�FRQVWDQWV�

,PSRUWDQWO\�� WKH� IRQW�REMHFW�PXVW� DOUHDG\�KDYH�EHHQ�FUHDWHG�� �$IWHU� FDOOLQJ�d2ffntex_Extract()�

\RX�PD\�PDQLSXODWH�WKH�IRQW�REMHFW�ZLWKRXW�FKDQJLQJ�WKH�IRQW�SURSHUWLHV�RI�WKH�REMHFW�IURP�ZKLFK�LW

ZDV� ´H[WUDFWHGµ�� � � 7\SLFDOO\�� WKLV� IXQFWLRQ� LV� XVHG� LQ� FRQMXQFWLRQ� ZLWK� WKH� d2ffntap_Apply()

IXQFWLRQ��\RX�FDQ�H[WUDFW�D�IRQW�REMHFW�IURP�RQH�REMHFW�DQG�DSSO\� LW� WR�DQRWKHU�REMHFW�� LQ�RUGHU� WR

IRUFH�WZR�REMHFWV�WR�KDYH�WKH�VDPH�IRQW���1RWH�WKDW�WKH�pd2fob�REMHFW�PXVW�KDYH�WKH�FRUUHFW�IRQW�

UHODWHG� SURSHUWLHV�� RWKHUZLVH� WKH� IXQFWLRQ� ZLOO� UHWXUQ� D2FS_DONTHAVE�� � ,I� VRPH� RI� WKH� IRQW

SURSHUWLHV�LQ�pd2fob�DUH�GHIDXOW��WKHQ�WKRVH�VDPH�SURSHUWLHV�ZLOO�EH�PDGH�GHIDXOW�LQ�WKH�IRQW�REMHFW�

7KH d2ffntap_Apply() IXQFWLRQ�´DSSOLHVµ�WKH�FRQWHQWV�RI�WKH�IRQW�REMHFW�WR�WKH�VSHFLILF�REMHFW�

7KLV� LV� D� VKRUWFXW� WR� VHWWLQJ� WKH� LQGLYLGXDO� IRQW� SURSHUWLHV� RQH�E\�RQH�� � 7KH� SURSHUWLHV� RI� WKH

pd2ffnt� IRQW�REMHFW�SDVVHG� LQ� FDQ�EH�SRSXODWHG� HLWKHU�E\� FDOOLQJ�d2ffntex_Extract()� RQ� VRPH

RWKHU�REMHFW��RU�E\�PDQXDOO\�VHWWLQJ�WKH�IRQW�UHODWHG�SURSHUWLHV�RI�WKH�IRQW�REMHFW�LWVHOI�

IMAGE OBJECTS

,Q�WKH�)RUP�%XLOGHU�OD\RXW�HGLWRU��EDFNJURXQG�JUDSKLFV��ERLOHUSODWH��LPDJHV�DUH�FUHDWHG�E\�LPSRUWLQJ

D�ILOH�IURP�WKH�ILOHV\VWHP���7R�VXSSRUW�WKLV�LQ�WKH�)RUPV�$3,��D�IXQFWLRQ�LV�FDOOHG�DV�IROORZV�

d2fgraim_importImage(d2fctx *ctx, d2fgra *pd2fgra, text *filename, format)
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7KLV�IXQFWLRQV�DOORZV�\RX�WR�LPSRUW�DQ�LPDJH�ILOH�LQWR�D�JUDSKLFV�LPDJH�REMHFW���7KH�JUDSKLFV�REMHFW

pd2fgra�PXVW�DOUHDG\�KDYH�EHHQ�FUHDWHG�� DQG�PXVW�KDYH�D�JUDSKLFV� W\SH�D2FC_GRTY_IMAGE�� �7KH

format�SDUDPHWHU�LV�D�D2FC_IMFM_�FRQVWDQW���7KLV�DOORZV�\RX�WR�LPSRUW�LPDJHV�IURP�D�YDULHW\�RI�ILOH

IRUPDWV��LQFOXGLQJ�%03��*,)��-3(*��DQG�VR�RQ�

RECORD GROUP OBJECTS

7KH�TXHU\�SURSHUW\� IRU� UHFRUG� JURXSV� LV� QRUPDOO\� VHW� XVLQJ� WKH�d2frcgs_rec_grp_qry()�PDFUR�

:KHQ�WKLV�LV�FDOOHG��WKH�TXHU\�LV�SDUVHG�XVLQJ�WKH�64/�SDUVHU��DQG�UHFRUG�JURXS�FROXPQ�VSHFLILFDWLRQ

REMHFWV�DUH�FUHDWHG�IRU�HDFK�FROXPQ�LQ�WKH�TXHU\���,Q�VRPH�FDVHV��\RX�PD\�QRW�ZDQW�WR�SDUVH�WKH�64/

DQG�FUHDWH�WKH�FROXPQ�VSHF�REMHFWV���,Q�WKLV�FDVH��\RX�FDQ�FDOO�

d2frcgs_qry_noparse(d2fctx *ctx, d2frcg *pd2frcg, text *query)

7KLV�VSHFLDO�IXQFWLRQ�VHWV�WKH�TXHU\�SURSHUW\�ZLWKRXW�SDUVLQJ�RU�FUHDWLQJ�WKH�FROXPQ�VSHF�REMHFWV�

RELATION OBJECTS

5HODWLRQ� REMHFWV� GHILQH�PDVWHU�GHWDLO� UHODWLRQVKLSV� EHWZHHQ� WZR�EORFNV�� � 7KH� UHODWLRQ� REMHFW� LWVHOI

GHILQHV�WKH�MRLQ�EHWZHHQ�WKH�WZR�EORFNV��DV�ZHOO�DV�YDULRXV�UXQWLPH�EHKDYLRUV��EXW�WKH�H[HFXWLRQ�ORJLF

WKDW�FRRUGLQDWHV�WKH�PDVWHU�DQG�GHWDLO�EORFNV�LV�HPEHGGHG�LQ�D�QXPEHU�RI�WULJJHUV�DQG�SURJUDP�XQLWV

WKDW�DUH�DXWRPDWLFDOO\�FUHDWHG�ZKHQ�D�UHODWLRQ�LV�EXLOW�XVLQJ�WKH�)RUP�%XLOGHU�

$IWHU�VHWWLQJ�VSHFLILF�SURSHUWLHV�RQ�UHODWLRQV�XVLQJ�WKH�)RUPV�$3,��IRU�H[DPSOH��UHODWLRQ�QDPH��GHWDLO

EORFN�QDPH�� MRLQ� FRQGLWLRQ�� GHOHWH� VW\OH��� \RX�PD\� FKRRVH� WR� UHJHQHUDWH� WKH� WULJJHUV� WKDW� GULYH� WKH

UHODWLRQ�DW�UXQWLPH���7KLV�KDSSHQV�DXWRPDWLFDOO\�ZKHQ�FKDQJLQJ�WKHVH�SURSHUWLHV�LQ�WKH�)RUP�%XLOGHU�

VR�LW�LV�OLNHO\�WKDW�WKH�)RUPV�$3,�GHYHORSHU�ZLOO�ZDQW�WR�PLPLF�WKDW�EHKDYLRU���<RX�PD\�DOVR�ZDQW�WR

XSGDWH�WKH�UHODWLRQ�DIWHU�FUHDWLQJ�D�QHZ�UHODWLRQ��DQG�VHWWLQJ�LWV�SURSHUWLHV�

7KH�IXQFWLRQ�IRU�´XSGDWLQJµ�WKH�UHODWLRQ�LV�

d2frelup_Update(d2fctx *ctx, d2frel *pd2frel).

$OO�UXOHV�LQ�WKH�)RUP�%XLOGHU�UHJDUGLQJ�XVHU�PRGLILDEOH�VHFWLRQV�RI�WKH�JHQHUDWHG�WULJJHUV�DOVR�DSSO\

WR�WKH�)RUPV�$3,���7KHVH�UXOHV�DUH�GHVFULEHG�LQ�WKH�RQOLQH�KHOS�
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MENU ROLE PROPERTIES

,Q� WKH�)RUP�%XLOGHU��PHQX�PRGXOH�REMHFWV�KDYH�D�SURSHUW\�FDOOHG�0RGXOH�5ROHV�� DQG�PHQX� LWHPV

KDYH�D�SURSHUW\�FDOOHG�,WHP�5ROHV����%RWK�DUH�HGLWHG�XVLQJ�D�VSHFLDO�GLDORJ�LQYRNHG�IURP�WKH�3URSHUW\

3DOHWWH���,Q�WKH�0RGXOH�5ROHV�GLDORJ��\RX�FDQ�DGG��UHPRYH��DQG�HGLW�PHQX�UROHV���,Q�WKH�,WHP�5ROHV

GLDORJ��\RX�FDQ�DVVRFLDWH�RQH�RU�PRUH�RI�WKRVH�UROHV�ZLWK�D�SDUWLFXODU�PHQX�LWHP�

,Q�WKH�)RUPV�$3,��VHYHUDO�IXQFWLRQV�DOORZ�\RX�WR�VLPLODUO\�PDQLSXODWH�PHQX�UROHV���7KH�IXQFWLRQV�IRU

GHILQLQJ�WKH�0RGXOH�5ROHV�DUH�DV�IROORZV�

  d2fmmdar_AddRole(ctx, pd2fmmd, index, role_name);
  d2fmmdrr_RemoveRole(ctx, pd2fmmd, index);
  d2fmmdgr_GetRole(ctx, pd2fmmd, index, &role_name);

7KH� ODVW� IXQFWLRQ� DOORZV� \RX� WR� LWHUDWH� WKURXJK� DOO� WKH� UROHV�� � <RX� PD\� XVH� WKH� PDFUR

d2fmmdg_role_count()�WR�ILQG�WKH�WRWDO�QXPEHU�RI�UROHV�LQ�WKH�PHQX�PRGXOH�

7KH�IXQFWLRQV�IRU�DVVRFLDWLQJ�D�UROH�ZLWK�D�PHQX�LWHP�DUH�

d2fmniar_AddRole(ctx, pd2fmni, index, role_name);
d2fmnirr_RemoveRole(ctx, pd2fmni, index);
d2fmnigr_GetRole(ctx, pd2fmni, index, &role_name);

$V�EHIRUH��d2fmnigr_GetRole()� DOORZV�\RX� WR� LWHUDWH� WKURXJK�DOO� WKH� UROHV� DWWDFKHG� WR� WKH�PHQX

LWHP���7KH�PDFUR�d2fmnig_role_count()�FDQ�EH�XVHG�WR�ILQG�WKH�WRWDO�QXPEHU�RI�UROHV�DVVRFLDWHG

ZLWK�WKH�PHQX�LWHP�

THREE CORRECTED FORMS API EXAMPLES

7KH�WKUHH�H[DPSOHV�LQ�WKH�)RUP�%XLOGHU�RQOLQH�KHOS��WRSLF�´$ERXW�WKH�2SHQ�$3,µ��FRQWDLQHG�HUURUV�

7KH�SURJUDPV�KDYH�EHHQ�FRUUHFWHG��WHVWHG��DQG�DUH�SUHVHQWHG�EHORZ�

CORRECTED EXAMPLE 1 – USING SUBCLASSING

/*
** This example determines if the Form Builder object is a subclassed object
** and sets the file path of the parent to NULL if the object is subclassed.
** This sample only processes the following object types:  form-level
** triggers, alerts, blocks, items, item-level triggers, radio buttons, and
** block-level triggers. Use a similar method to process other object types.
*/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <d2fctx.h>
#include <d2ffmd.h>
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#include <d2fblk.h>
#include <d2fitm.h>
#include <d2falt.h>
#include <d2ftrg.h>
#include <d2frdb.h>

int main(int argc, char *argv[])
{
    d2fctx   *v_ctx;
    d2fctxa   v_ctx_attr;
    d2ffmd   *v_fmd;
    d2fblk   *v_blk;
    d2fitm   *v_itm;
    d2falt   *v_alt;
    d2ftrg   *v_trg;
    d2frdb   *v_rdb;
    text     *v_form_name;
    d2fstatus status;

    /* Get the form name from the command line. */
    v_form_name = (text *)argv[1];

    /* Initialize the attribute mask and create the Forms API context */
    v_ctx_attr.mask_d2fctxa = 0;
    status = d2fctxcr_Create(&v_ctx, &v_ctx_attr);

    /* Load the form */
    status = d2ffmdld_Load(v_ctx, &v_fmd, v_form_name, FALSE) ;
    if ( status == D2FS_SUCCESS )
    {
        /* Process Form Level Trigger Objects */
        for ( status = d2ffmdg_trigger(v_ctx,v_fmd,&v_trg);
              v_trg != NULL;
              status = d2ftrgg_next(v_ctx,v_trg,&v_trg) )
        {
            if ( d2ftrgis_IsSubclassed(v_ctx,v_trg) == D2FS_YES )
            {
                d2ftrgs_par_flpath(v_ctx,v_trg,NULL);
            }
        }

        /* Process Alert Objects */
        for ( status = d2ffmdg_alert(v_ctx,v_fmd,&v_alt);
              v_alt != NULL;
              status = d2faltg_next(v_ctx,v_alt,&v_alt) )
        {
            if ( d2faltis_IsSubclassed(v_ctx,v_alt) == D2FS_YES )
            {
                d2falts_par_flpath(v_ctx,v_alt,NULL);
            }
        }

        /* Process Block Objects */
        for ( status = d2ffmdg_block(v_ctx,v_fmd,&v_blk);
              v_blk != NULL;
              status = d2fblkg_next(v_ctx,v_blk,&v_blk) )
        {
            if ( d2fblkis_IsSubclassed(v_ctx,v_blk) == D2FS_YES )
            {
                d2fblks_par_flpath(v_ctx,v_blk,NULL);
            }

            /* Process Item Objects */
            for ( status = d2fblkg_item(v_ctx,v_blk,&v_itm);
                  v_itm != NULL;
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                  status = d2fitmg_next(v_ctx,v_itm,&v_itm) )
            {
                if ( d2fitmis_IsSubclassed(v_ctx,v_itm) == D2FS_YES )
                {
                    d2fitms_par_flpath(v_ctx,v_itm,NULL);
                }

                /* Process Item Level Trigger Objects */
                for ( status = d2fitmg_trigger(v_ctx,v_itm,&v_trg);
                      v_trg != NULL;
                      status = d2ftrgg_next(v_ctx,v_trg,&v_trg) )
                {
                    if ( d2ftrgis_IsSubclassed(v_ctx,v_trg)==D2FS_YES )
                    {
                        d2ftrgs_par_flpath(v_ctx,v_trg,NULL);
                        printf("item trigger is Subclassed\n");
                    }
                    else if ( d2ftrgis_IsSubclassed(v_ctx, v_trg)==D2FS_NO )
                    {
                        printf("item trigger is NOT Subclassed\n");
                    }
                }

                /* Process Radio Button Objects */
                for ( status = d2fitmg_rad_but(v_ctx,v_itm,&v_rdb);
                      v_rdb != NULL;
                      status = d2frdbg_next(v_ctx,v_rdb,&v_rdb) )
                {
                    if ( d2frdbis_IsSubclassed(v_ctx,v_rdb) == D2FS_YES )
                    {
                        d2frdbs_par_flpath(v_ctx,v_rdb,NULL);
                        printf("radio button is Subclassed\n");
                    }
                    else if ( d2frdbis_IsSubclassed(v_ctx, v_rdb)==D2FS_NO )
                    {
                        printf("radio button is NOT Subclassed\n");
                    }
                }
            }

            /* Process Block Level Trigger Objects */
            for ( status = d2fblkg_trigger(v_ctx,v_blk,&v_trg);
                  v_trg != NULL;
                  status = d2ftrgg_next(v_ctx,v_trg,&v_trg) )
            {
                if ( d2ftrgis_IsSubclassed(v_ctx,v_trg) == D2FS_YES )
                {
                    d2ftrgs_par_flpath(v_ctx,v_trg,NULL);
                    printf("block trigger is Subclassed\n");
                }
                else if ( d2ftrgis_IsSubclassed(v_ctx, v_trg) == D2FS_NO )
                {
                    printf("block trigger is NOT Subclassed\n");
                }
            }
        }

        /* Save the form */
        d2ffmdsv_Save(v_ctx, v_fmd, (text *)0, FALSE);

        /* Generate the forms executable (fmx) */
        d2ffmdcf_CompileFile(v_ctx, v_fmd );
    }

    /* Destroy the API Context */
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    d2fctxde_Destroy(v_ctx);

    return 0;
}

CORRECTED EXAMPLE 2 – CREATING A MASTER-DETAIL FORM

/*
** This example creates a master-detail form based on the dept and
** emp database tables owned by the user scott.  The master contains
** the following fields: empno, ename, job, sal, and deptno. The
** detail contains the following fields: deptno, dname, and loc.
** The join condition is deptno.
**
** ### This example needs to have ERROR CHECKING for each D2F* call.
*/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <d2fctx.h>
#include <d2ffmd.h>
#include <d2fwin.h>
#include <d2fcnv.h>
#include <d2fblk.h>
#include <d2fitm.h>
#include <d2frel.h>

int main()
{
    d2fctx   *v_ctx;
    d2fctxa   v_ctx_attr;
    d2ffmd   *v_fmd;
    d2fwin   *v_win;
    d2fcnv   *v_cnv;
    d2fblk   *v_emp_blk;
    d2fblk   *v_dept_blk;
    d2fitm   *v_Emp_empno_itm;
    d2fitm   *v_Emp_ename_itm;
    d2fitm   *v_Emp_job_itm;
    d2fitm   *v_Emp_sal_itm;
    d2fitm   *v_Emp_deptno_itm;
    d2fitm   *v_Dept_deptno_itm;
    d2fitm   *v_Dept_dname_itm;
    d2fitm   *v_Dept_loc_itm;
    d2frel   *v_rel;
    d2fstatus status;

    /* Initialize the attribute mask and create the Forms API context */
    v_ctx_attr.mask_d2fctxa = 0;
    d2fctxcr_Create(&v_ctx, &v_ctx_attr);

    /* Connect to a database */
    d2fctxcn_Connect(v_ctx, (text*)"scott/tiger", (dvoid *)0);

    /* Create the form */
    d2ffmdcr_Create(v_ctx, &v_fmd, "MYFORM");

    /* Create a window */
    d2fwincr_Create(v_ctx,v_fmd,&v_win,(text*)"MYWIN");

    /* Create a canvas */
    d2fcnvcr_Create(v_ctx, v_fmd, &v_cnv, (text*)"MYCANVAS");
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    /* Set viewport width */
    d2fcnvs_vprt_wid(v_ctx, v_cnv, 512);
    /* Set viewport height */
    d2fcnvs_vprt_hgt(v_ctx, v_cnv, 403);
    /* Set window */
    d2fcnvs_wnd_obj(v_ctx, v_cnv, v_win);
    /* Set viewport X-position */
    d2fcnvs_vprt_x_pos(v_ctx, v_cnv, 0);
    /* Set viewport Y-position */
    d2fcnvs_vprt_y_pos(v_ctx, v_cnv, 0);
    /* Set width */
    d2fcnvs_width(v_ctx, v_cnv, 538);
    /* Set height */
    d2fcnvs_height(v_ctx, v_cnv, 403);

    /* Create an EMP block */
    d2fblkcr_Create(v_ctx, v_fmd, &v_emp_blk, (text*)"EMP");
    /* Set to database block */
    d2fblks_db_blk(v_ctx, v_emp_blk, TRUE);
    /* Set query data source to Table */
    d2fblks_qry_dat_src_typ(v_ctx, v_emp_blk, D2FC_QRDA_TABLE);
    /* Set query data source name to EMP table */
    d2fblks_qry_dat_src_nam(v_ctx, v_emp_blk, (text*)"EMP");
    /* Set DML data source type to Table */
    d2fblks_dml_dat_typ(v_ctx, v_emp_blk, D2FC_DMDA_TABLE);
    /* Set DML data source name to EMP table */
    d2fblks_dml_dat_nam(v_ctx, v_emp_blk, (text*)"EMP");

    /* Create EMP.EMPNO item */
    d2fitmcr_Create(v_ctx, v_emp_blk, &v_Emp_empno_itm, (text*)"EMPNO");
    /* Set item type */
    d2fitms_itm_typ(v_ctx, v_Emp_empno_itm, D2FC_ITTY_TI);
    /* Set Enable property */
    d2fitms_enabled(v_ctx, v_Emp_empno_itm, TRUE);
    /* Set item (keyboard) navigable property */
    d2fitms_kbrd_navigable(v_ctx, v_Emp_empno_itm, TRUE);
    /* Set item Data Type property */
    d2fitms_dat_typ(v_ctx, v_Emp_empno_itm, D2FC_DATY_NUMBER);
    /* Set item Max Length property */
    d2fitms_max_len(v_ctx, v_Emp_empno_itm, 6);
    /* Set item Required property */
    d2fitms_required(v_ctx, v_Emp_empno_itm, TRUE);
    /* Set Distance Between Records property */
    d2fitms_dist_btwn_recs(v_ctx, v_Emp_empno_itm, 0);
    /* Set Database block(Database Item) property */
    d2fitms_db_itm(v_ctx, v_Emp_empno_itm, TRUE);
    /* Set Query Allowed */
    d2fitms_qry_allowed(v_ctx, v_Emp_empno_itm, TRUE);
    /* Set Query Length */
    d2fitms_qry_len(v_ctx, v_Emp_empno_itm, 6);
    /* Set Update Allowed */
    d2fitms_updt_allowed(v_ctx, v_Emp_empno_itm, TRUE);
    /* Set Item Displayed (Visible) */
    d2fitms_visible(v_ctx, v_Emp_empno_itm, TRUE);
    /* Set Item Canvas property */
    d2fitms_cnv_obj(v_ctx, v_Emp_empno_itm, v_cnv);
    /* Set Item X-position */
    d2fitms_x_pos(v_ctx, v_Emp_empno_itm, 32);
    /* Set Item Y-position */
    d2fitms_y_pos(v_ctx, v_Emp_empno_itm, 50);
    /* Set Item Width */
    d2fitms_width(v_ctx, v_Emp_empno_itm, 51);
    /* Set Item Height */
    d2fitms_height(v_ctx, v_Emp_empno_itm, 17);
    /* Set Item Bevel */
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    d2fitms_bevel(v_ctx, v_Emp_empno_itm, D2FC_BEST_LOWERED);
    /* Set item Hint */
    d2fitms_hint(v_ctx, v_Emp_empno_itm, (text*)"Enter value for :EMPNO");

    /* Create EMP.ENAME item */
    d2fitmcr_Create(v_ctx, v_emp_blk, &v_Emp_ename_itm, (text*)"ENAME");
    /* Set item type */
    d2fitms_itm_typ(v_ctx, v_Emp_ename_itm, D2FC_ITTY_TI);
    /* Set Enable property */
    d2fitms_enabled(v_ctx, v_Emp_ename_itm, TRUE);
    /* Set item (keyboard) navigable property */
    d2fitms_kbrd_navigable(v_ctx, v_Emp_ename_itm, TRUE);
    /* Set item Data Type property */
    d2fitms_dat_typ(v_ctx, v_Emp_ename_itm, D2FC_DATY_CHAR);
    /* Set item Max Length property */
    d2fitms_max_len(v_ctx, v_Emp_ename_itm, 10);
    /* Set Distance Between Records property */
    d2fitms_dist_btwn_recs(v_ctx, v_Emp_ename_itm, 0);
    /* Set Database block(Database Item) property */
    d2fitms_db_itm(v_ctx, v_Emp_ename_itm, TRUE);
    /* Set Query Allowed */
    d2fitms_qry_allowed(v_ctx, v_Emp_ename_itm, TRUE);
    /* Set Query Length */
    d2fitms_qry_len(v_ctx, v_Emp_ename_itm, 10);
    /* Set Update Allowed */
    d2fitms_updt_allowed(v_ctx, v_Emp_ename_itm, TRUE);
    /* Set Item Displayed (Visible) */
    d2fitms_visible(v_ctx, v_Emp_ename_itm, TRUE);
    /* Set Item Canvas property */
    d2fitms_cnv_obj(v_ctx, v_Emp_ename_itm, v_cnv);
    /* Set Item X-position */
    d2fitms_x_pos(v_ctx, v_Emp_ename_itm, 83);
    /* Set Item Y-position */
    d2fitms_y_pos(v_ctx, v_Emp_ename_itm, 50);
    /* Set Item Width */
    d2fitms_width(v_ctx, v_Emp_ename_itm, 77);
    /* Set Item Height */
    d2fitms_height(v_ctx, v_Emp_ename_itm, 17);
    /* Set Item Bevel */
    d2fitms_bevel(v_ctx, v_Emp_ename_itm, D2FC_BEST_LOWERED);
    /* Set item Hint */
    d2fitms_hint(v_ctx, v_Emp_ename_itm, (text*)"Enter value for :ENAME");

    /* Create EMP.JOB item */
    d2fitmcr_Create(v_ctx, v_emp_blk, &v_Emp_job_itm, (text*)"JOB");
    /* Set item type */
    d2fitms_itm_typ(v_ctx, v_Emp_job_itm, D2FC_ITTY_TI);
    /* Set Enable property */
    d2fitms_enabled(v_ctx, v_Emp_job_itm, TRUE);
    /* Set item (keyboard) navigable property */
    d2fitms_kbrd_navigable(v_ctx, v_Emp_job_itm, TRUE);
    /* Set item Data Type property */
    d2fitms_dat_typ(v_ctx, v_Emp_job_itm, D2FC_DATY_CHAR);
    /* Set item Max Length property */
    d2fitms_max_len(v_ctx, v_Emp_job_itm, 9);
    /* Set Distance Between Records property */
    d2fitms_dist_btwn_recs(v_ctx, v_Emp_job_itm, 0);
    /* Set Database block(Database Item) property */
    d2fitms_db_itm(v_ctx, v_Emp_job_itm, TRUE);
    /* Set Query Allowed */
    d2fitms_qry_allowed(v_ctx, v_Emp_job_itm, TRUE);
    /* Set Query Length */
    d2fitms_qry_len(v_ctx, v_Emp_job_itm, 9);
    /* Set Update Allowed */
    d2fitms_updt_allowed(v_ctx, v_Emp_job_itm, TRUE);
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    /* Set Item Displayed (Visible) */
    d2fitms_visible(v_ctx, v_Emp_job_itm, TRUE);
    /* Set Item Canvas property */
    d2fitms_cnv_obj(v_ctx, v_Emp_job_itm, v_cnv);
    /* Set Item X-position */
    d2fitms_x_pos(v_ctx, v_Emp_job_itm, 160);
    /* Set Item Y-position */
    d2fitms_y_pos(v_ctx, v_Emp_job_itm, 50);
    /* Set Item Width */
    d2fitms_width(v_ctx, v_Emp_job_itm, 70);
    /* Set Item Height */
    d2fitms_height(v_ctx, v_Emp_job_itm, 17);
    /* Set Item Bevel */
    d2fitms_bevel(v_ctx, v_Emp_job_itm, D2FC_BEST_LOWERED);
    /* Set item Hint */
    d2fitms_hint(v_ctx, v_Emp_job_itm, (text*)"Enter value for :JOB");

    /* Create EMP.SAL item */
    d2fitmcr_Create(v_ctx, v_emp_blk, &v_Emp_sal_itm, (text*)"SAL");
    /* Set item type */
    d2fitms_itm_typ(v_ctx, v_Emp_sal_itm, D2FC_ITTY_TI);
    /* Set Enable property */
    d2fitms_enabled(v_ctx, v_Emp_sal_itm, TRUE);
    /* Set item (keyboard) navigable property */
    d2fitms_kbrd_navigable(v_ctx, v_Emp_sal_itm, TRUE);
    /* Set item Data Type property */
    d2fitms_dat_typ(v_ctx, v_Emp_sal_itm, D2FC_DATY_NUMBER);
    /* Set item Max Length property */
    d2fitms_max_len(v_ctx, v_Emp_sal_itm, 9);
    /* Set Distance Between Records property */
    d2fitms_dist_btwn_recs(v_ctx, v_Emp_sal_itm, 0);
    /* Set Database block(Database Item) property */
    d2fitms_db_itm(v_ctx, v_Emp_sal_itm, TRUE);
    /* Set Query Allowed */
    d2fitms_qry_allowed(v_ctx, v_Emp_sal_itm, TRUE);
    /* Set Query Length */
    d2fitms_qry_len(v_ctx, v_Emp_sal_itm, 9);
    /* Set Update Allowed */
    d2fitms_updt_allowed(v_ctx, v_Emp_sal_itm, TRUE);
    /* Set Item Displayed (Visible) */
    d2fitms_visible(v_ctx, v_Emp_sal_itm, TRUE);
    /* Set Item Canvas property */
    d2fitms_cnv_obj(v_ctx, v_Emp_sal_itm, v_cnv);
    /* Set Item X-position */
    d2fitms_x_pos(v_ctx, v_Emp_sal_itm, 352);
    /* Set Item Y-position */
    d2fitms_y_pos(v_ctx, v_Emp_sal_itm, 50);
    /* Set Item Width */
    d2fitms_width(v_ctx, v_Emp_sal_itm, 70);
    /* Set Item Height */
    d2fitms_height(v_ctx, v_Emp_sal_itm, 17);
    /* Set Item Bevel */
    d2fitms_bevel(v_ctx, v_Emp_sal_itm, D2FC_BEST_LOWERED);
    /* Set item Hint */
    d2fitms_hint(v_ctx, v_Emp_sal_itm, (text*)"Enter value for :SAL");

    /* Create EMP.DEPTNO item */
    d2fitmcr_Create(v_ctx, v_emp_blk, &v_Emp_deptno_itm, (text*)"DEPTNO");
    /* Set item type */
    d2fitms_itm_typ(v_ctx, v_Emp_deptno_itm, D2FC_ITTY_TI);
    /* Set Enable property */
    d2fitms_enabled(v_ctx, v_Emp_deptno_itm, TRUE);
    /* Set item (keyboard) navigable property */
    d2fitms_kbrd_navigable(v_ctx, v_Emp_deptno_itm, TRUE);
    /* Set item Data Type property */
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    d2fitms_dat_typ(v_ctx, v_Emp_deptno_itm, D2FC_DATY_NUMBER);
    /* Set item Max Length property */
    d2fitms_max_len(v_ctx, v_Emp_deptno_itm, 4);
    /* Set item Required property */
    d2fitms_required(v_ctx, v_Emp_deptno_itm, TRUE);
    /* Set Distance Between Records property */
    d2fitms_dist_btwn_recs(v_ctx, v_Emp_deptno_itm, 0);
    /* Set Database block(Database Item) property */
    d2fitms_db_itm(v_ctx, v_Emp_deptno_itm, TRUE);
    /* Set Query Allowed */
    d2fitms_qry_allowed(v_ctx, v_Emp_deptno_itm, TRUE);
    /* Set Query Length */
    d2fitms_qry_len(v_ctx, v_Emp_deptno_itm, 4);
    /* Set Update Allowed */
    d2fitms_updt_allowed(v_ctx, v_Emp_deptno_itm, TRUE);
    /* Set Item Displayed (Visible) */
    d2fitms_visible(v_ctx, v_Emp_deptno_itm, TRUE);
    /* Set Item Canvas property */
    d2fitms_cnv_obj(v_ctx, v_Emp_deptno_itm, v_cnv);
    /* Set Item X-position */
    d2fitms_x_pos(v_ctx, v_Emp_deptno_itm, 493);
    /* Set Item Y-position */
    d2fitms_y_pos(v_ctx, v_Emp_deptno_itm, 50);
    /* Set Item Width */
    d2fitms_width(v_ctx, v_Emp_deptno_itm, 30);
    /* Set Item Height */
    d2fitms_height(v_ctx, v_Emp_deptno_itm, 17);
    /* Set Item Bevel */
    d2fitms_bevel(v_ctx, v_Emp_deptno_itm, D2FC_BEST_LOWERED);
    /* Set item Hint */
    d2fitms_hint(v_ctx, v_Emp_deptno_itm, (text*)"Enter value for :DEPTNO");

    /* Create a DEPT block */
    d2fblkcr_Create(v_ctx, v_fmd, &v_dept_blk, (text*)"DEPT");
    /* Set to database block */
    d2fblks_db_blk(v_ctx, v_dept_blk, TRUE);
    /* Set query data source to Table */
    d2fblks_qry_dat_src_typ(v_ctx, v_dept_blk, D2FC_QRDA_TABLE);
    /* Set query data source name to EMP table */
    d2fblks_qry_dat_src_nam(v_ctx, v_dept_blk, (text*)"DEPT");
    /* Set DML data source type to Table */
    d2fblks_dml_dat_typ(v_ctx, v_dept_blk, D2FC_DMDA_TABLE);
    /* Set DML data source name to EMP table */
    d2fblks_dml_dat_nam(v_ctx, v_dept_blk, (text*)"DEPT");

    /* Create DEPT.DEPTNO item */
    d2fitmcr_Create(v_ctx, v_dept_blk, &v_Dept_deptno_itm, (text*)"DEPTNO");
    /* Set item type */
    d2fitms_itm_typ(v_ctx, v_Dept_deptno_itm, D2FC_ITTY_TI);
    /* Set Enable property */
    d2fitms_enabled(v_ctx, v_Dept_deptno_itm, TRUE);
    /* Set item (keyboard) navigable property */
    d2fitms_kbrd_navigable(v_ctx, v_Dept_deptno_itm, TRUE);
    /* Set item Data Type property */
    d2fitms_dat_typ(v_ctx, v_Dept_deptno_itm, D2FC_DATY_NUMBER);
    /* Set item Max Length property */
    d2fitms_max_len(v_ctx, v_Dept_deptno_itm, 4);
    /* Set item Required property */
    d2fitms_required(v_ctx, v_Dept_deptno_itm, TRUE);
    /* Set Distance Between Records property */
    d2fitms_dist_btwn_recs(v_ctx, v_Dept_deptno_itm, 0);
    /* Set Database block(Database Item) property */
    d2fitms_db_itm(v_ctx, v_Dept_deptno_itm, TRUE);
    /* Set Query Allowed */
    d2fitms_qry_allowed(v_ctx, v_Dept_deptno_itm, TRUE);
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    /* Set Query Length */
    d2fitms_qry_len(v_ctx, v_Dept_deptno_itm, 4);
    /* Set Update Allowed */
    d2fitms_updt_allowed(v_ctx, v_Dept_deptno_itm, TRUE);
    /* Set Item Displayed (Visible) */
    d2fitms_visible(v_ctx, v_Dept_deptno_itm, TRUE);
    /* Set Item Canvas property */
    d2fitms_cnv_obj(v_ctx, v_Dept_deptno_itm, v_cnv);
    /* Set Item X-position */
    d2fitms_x_pos(v_ctx, v_Dept_deptno_itm, 32);
    /* Set Item Y-position */
    d2fitms_y_pos(v_ctx, v_Dept_deptno_itm, 151);
    /* Set Item Width */
    d2fitms_width(v_ctx, v_Dept_deptno_itm, 38);
    /* Set Item Height */
    d2fitms_height(v_ctx, v_Dept_deptno_itm, 17);
    /* Set Item Bevel */
    d2fitms_bevel(v_ctx, v_Dept_deptno_itm, D2FC_BEST_LOWERED);
    /* Set item Hint */
    d2fitms_hint(v_ctx, v_Dept_deptno_itm, (text*)"Enter val for :DEPTNO");

    /* Create DEPT.DNAME item */
    d2fitmcr_Create(v_ctx, v_dept_blk, &v_Dept_dname_itm, (text*)"DNAME");
    /* Set item type */
    d2fitms_itm_typ(v_ctx, v_Dept_dname_itm, D2FC_ITTY_TI);
    /* Set Enable property */
    d2fitms_enabled(v_ctx, v_Dept_dname_itm, TRUE);
    /* Set item (keyboard) navigable property */
    d2fitms_kbrd_navigable(v_ctx, v_Dept_dname_itm, TRUE);
    /* Set item Data Type property */
    d2fitms_dat_typ(v_ctx, v_Dept_dname_itm, D2FC_DATY_CHAR);
    /* Set item Max Length property */
    d2fitms_max_len(v_ctx, v_Dept_dname_itm, 14);
    /* Set Distance Between Records property */
    d2fitms_dist_btwn_recs(v_ctx, v_Dept_dname_itm, 0);
    /* Set Database block(Database Item) property */
    d2fitms_db_itm(v_ctx, v_Dept_dname_itm, TRUE);
    /* Set Query Allowed */
    d2fitms_qry_allowed(v_ctx, v_Dept_dname_itm, TRUE);
    /* Set Query Length */
    d2fitms_qry_len(v_ctx, v_Dept_dname_itm, 14);
    /* Set Update Allowed */
    d2fitms_updt_allowed(v_ctx, v_Dept_dname_itm, TRUE);
    /* Set Item Displayed (Visible) */
    d2fitms_visible(v_ctx, v_Dept_dname_itm, TRUE);
    /* Set Item Canvas property */
    d2fitms_cnv_obj(v_ctx, v_Dept_dname_itm, v_cnv);
    /* Set Item X-position */
    d2fitms_x_pos(v_ctx, v_Dept_dname_itm, 70);
    /* Set Item Y-position */
    d2fitms_y_pos(v_ctx, v_Dept_dname_itm, 151);
    /* Set Item Width */
    d2fitms_width(v_ctx, v_Dept_dname_itm, 102);
    /* Set Item Height */
    d2fitms_height(v_ctx, v_Dept_dname_itm, 17);
    /* Set Item Bevel */
    d2fitms_bevel(v_ctx, v_Dept_dname_itm, D2FC_BEST_LOWERED);
    /* Set item Hint */
    d2fitms_hint(v_ctx, v_Dept_dname_itm, (text*)"Enter value for :DNAME");

    /* Create DEPT.LOC item */
    d2fitmcr_Create(v_ctx, v_dept_blk, &v_Dept_loc_itm, (text*)"LOC");
    /* Set item type */
    d2fitms_itm_typ(v_ctx, v_Dept_loc_itm, D2FC_ITTY_TI);
    /* Set Enable property */
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    d2fitms_enabled(v_ctx, v_Dept_loc_itm, TRUE);
    /* Set item (keyboard) navigable property */
    d2fitms_kbrd_navigable(v_ctx, v_Dept_loc_itm, TRUE);
    /* Set item Data Type property */
    d2fitms_dat_typ(v_ctx, v_Dept_loc_itm, D2FC_DATY_CHAR);
    /* Set item Max Length property */
    d2fitms_max_len(v_ctx, v_Dept_loc_itm, 13);
    /* Set Distance Between Records property */
    d2fitms_dist_btwn_recs(v_ctx, v_Dept_loc_itm, 0);
    /* Set Database block(Database Item) property */
    d2fitms_db_itm(v_ctx, v_Dept_loc_itm, TRUE);
    /* Set Query Allowed */
    d2fitms_qry_allowed(v_ctx, v_Dept_loc_itm, TRUE);
    /* Set Query Length */
    d2fitms_qry_len(v_ctx, v_Dept_loc_itm, 13);
    /* Set Update Allowed */
    d2fitms_updt_allowed(v_ctx, v_Dept_loc_itm, TRUE);
    /* Set Item Displayed (Visible) */
    d2fitms_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 */
    d2fitms_x_pos(v_ctx, v_Dept_loc_itm, 173);
    /* Set Item Y-position */
    d2fitms_y_pos(v_ctx, v_Dept_loc_itm, 151);
    /* Set Item Width */
    d2fitms_width(v_ctx, v_Dept_loc_itm, 96);
    /* Set Item Height */
    d2fitms_height(v_ctx, v_Dept_loc_itm, 17);
    /* Set Item Bevel */
    d2fitms_bevel(v_ctx, v_Dept_loc_itm, D2FC_BEST_LOWERED);
    /* Set item Hint */
    d2fitms_hint(v_ctx, v_Dept_loc_itm, (text*)"Enter value for :LOC");

    /* Create Relation between EMP and DEPT */
    d2frelcr_Create(v_ctx, (d2fob *)v_dept_blk, &v_rel, (text*)"DEPT_EMP");
    /* Set Relation Detail block */
    d2frels_detail_blk(v_ctx, v_rel, (text *)"EMP");
    /* Set Master Deletes property */
    d2frels_del_rec(v_ctx, v_rel, D2FC_DERE_NON_ISOLATED);
    /* Set Deferred property */
    d2frels_deferred(v_ctx, v_rel, FALSE);
    /* Set Auto Query property */
    d2frels_auto_qry(v_ctx, v_rel, FALSE);
    /* Set Prevent Masterless property */
    d2frels_prvnt_mstrless_ops(v_ctx, v_rel, FALSE);
    /* Set Join Condition property */
    d2frels_join_cond(v_ctx, v_rel, (text*)"DEPTNO");
    /* Instantiate Relation: creates master-detail triggers */
    d2frelup_Update(v_ctx, v_rel);

    /* Save Form */
    d2ffmdsv_Save(v_ctx, v_fmd, (text*)0, FALSE);

    /* Compile Form */
    d2ffmdcf_CompileFile(v_ctx, v_fmd);

    /* Destroy Context */
    d2fctxde_Destroy(v_ctx);
}
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CORRECTED EXAMPLE 3 – USING FINDOBJ

/*
** This example shows how the hierarchical relationship
** between forms objects is maintained in the API using
** FindObj
*/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <d2fctx.h>
#include <d2fob.h>
#include <d2ffmd.h>
#include <d2fblk.h>
#include <d2fitm.h>
#include <d2ftrg.h>

int main(int argc, char *argv[])
{
    d2fctx*   v_ctx;
    d2fctxa   v_ctx_attr;
    d2fob*    v_fmd;
    d2fob*    v_blk;
    d2fob*    v_itm;
    d2fob*    v_trg;
    text*     v_blk_name;
    text*     v_itm_name;
    text*     v_trg_txt;
    text*     v_form_name;
    d2fstatus status;

    /* Get the form name from the command line */
    v_form_name = (text*) argv[1];

    /* Initialize the attribute mask and create the Forms API context */
    v_ctx_attr.mask_d2fctxa = 0;
    status = d2fctxcr_Create(&v_ctx, &v_ctx_attr);
    if (status != D2FS_SUCCESS )
    {
        printf("%d: Context creation failed\n",status);
        return(status);
    }

    /* Load the form */
    status = d2ffmdld_Load(v_ctx, &v_fmd, v_form_name, FALSE) ;
    if ( status != D2FS_SUCCESS )
    {
        printf("%d: Form load failed\n",status);
        return(status);
    }

    /* find a block named "BLOCK" */
    status = d2fobfo_FindObj(v_ctx, v_fmd, (text*)"BLOCK",
                             D2FFO_BLOCK, &v_blk );
    if ( status != D2FS_SUCCESS )
    {
        printf("%d: find BLOCK failed\n",status);
        return(status);
    }

    /* this will be NULL if the object doesn’t exist */
    if ( v_blk != (d2fob*)0 )
    {
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        /* find an item named "ITEM" in block "BLOCK" */
        status = d2fobfo_FindObj(v_ctx, v_blk, (text*)"ITEM",
                                 D2FFO_ITEM, &v_itm );
        if ( status != D2FS_SUCCESS )
        {
            printf("%d: find ITEM failed\n",status);
            return(status);
        }

        /* this will be NULL if the object doesn’t exist */
        if ( v_itm != (d2fob *)0 )
        {
            /* find a trigger "WHEN-NEW-ITEM-INSTANCE" */
            /* in block.item "BLOCK.ITEM"              */
            status = d2fobfo_FindObj(v_ctx, v_itm,
                                     (text*)"WHEN-NEW-ITEM-INSTANCE",
                                     D2FFO_TRIGGER, &v_trg );
            if ( status != D2FS_SUCCESS )
            {
                printf("%d: find WHEN-NEW-ITEM-INSTANCE failed\n",status);
                return(status);
            }

            /* this will be NULL if the object doesn’t exist */
            if ( v_trg != (d2fob *)0 )
            {
                /* we found the block/item/trigger; print the block.item */
                d2fobg_name(v_ctx, v_blk, &v_blk_name);
                d2fobg_name(v_ctx, v_itm, &v_itm_name);
                printf("Block.Item: %s.%s\n", v_blk_name, v_itm_name);
                free(v_blk_name);
                free(v_itm_name);

                /* print the trigger text */
                d2fobg_trg_txt(v_ctx, v_trg, &v_trg_txt);
                if ( v_trg_txt && v_trg_txt[0] )
                {
                    printf("Trigger text: %s\n", v_trg_txt);
                    free(v_trg_txt);
                }
                else
                {
                    printf("Trigger text is null\n");
                }
            }
        }
    }

    /* destroy the Forms API context */
    d2fctxde_Destroy(v_ctx);

    return(D2FS_SUCCESS);
}
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APPENDIX A: OBJECT HIERARCHY

7KLV�GLDJUDP�VKRZV�WKH�FRPSOHWH�)RUP�%XLOGHU�REMHFW�KLHUDUFK\�

D2FFO_FORM_MODULE

D2FFO_ALERT

D2FFO_ATT_LIB

D2FFO_BLOCK

D2FFO_CANVAS

D2FFO_EDITOR

D2FFO_LOV

D2FFO_OBG_CHILD

D2FFO_OBJ_GROUP

D2FFO_FORM_PARAM

D2FFO_MENU_ITEM

D2FFO_MENU

D2FFO_PROG_UNIT

D2FFO_PROP_CLASS

D2FFO_REC_GROUP

D2FFO_REPORT

D2FFO_VIS_ATTR

D2FFO_WINDOW

D2FFO_ITEM

D2FFO_RELATION

D2FFO_DAT_SRC_COL

D2FFO_DAT_SRC_ARG

D2FFO_TRIGGER

D2FFO_TRIGGER

D2FFO_TRIGGER

D2FFO_RADIO_BUTTON

D2FFO_TRIGGER

D2FFO_GRAPHIC

D2FFO_GRAPHIC …

D2FFO_TAB_PAGE

D2FFO_GRAPHIC …

D2FFO_GRAPHIC

D2FFO_TRIGGER

D2FFO_MENU_MODULE

D2FFO_ATT_LIB

D2FFO_MENU_PARAM

D2FFO_MENU_ITEM

D2FFO_MENU

D2FFO_PROG_UNIT

D2FFO_PROP_CLASS

D2FFO_VIS_ATTR

D2FFO_TRIGGER

D2FFO_OBG_CHILD

D2FFO_OBJ_GROUP

D2FFO_LIBRARY_MODULE

D2FFO_LIB_PROG_UNIT

D2FFO_ATT_LIB

D2FFO_OBJ_LIB

In addition, all visual
objects have a D2FFO_FONT
subobject, which is a
virtual object representing
the collection of font-
related properties.

D2FFO_OBJ_LIB_TAB

D2FFO_RG_COLSPEC

D2FFO_LV_COLMAP

D2FFO_COLUMN_VALUE
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