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)UDPHZRUN�,GHQWLW\�&DUG

7KH�,GHQWLW\&DUG�GHILQHV�WKH�SUH�UHTXLVLWH�IUDPHZRUNV�WR�
EXLOG�DQG�XVH�D�IUDPHZRUN�

2QH�LGHQWLW\�FDUG�SHU�IUDPHZRUN�

,I�QR�SUH�UHTXLVLWH�IUDPHZRUN��GHILQH�DQ�HPSW\�,GHQWLW\&DUG�

7KLV�ILOH�LV�XVHG�E\�RXU�EXLOGLQJ�WRRO�WR�OLPLW�WKH�KHDGHU�ILOH�VHDUFK�WR�WKH�FRUUHVSRQGLQJ�
,QWHUIDFHV�GLUHFWRULHV�RI�WKH�SUH�UHTXLVLWH�IUDPHZRUNV�
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0DQDJH�WKH�&$$�9��7RRO�/HYHO��7&.

7KH�7RRO�&RQILJXUDWLRQ�.H\�PDQDJHV�VHYHUDO�OHYHOV�
RI�WKH�&$$�9��5$'(�WRROV�

7R�VHW�XS�WKH�WFN�HQYLURQPHQW�

WFNBLQLW

7R�OLVW�WKH�GLIIHUHQW�OHYHOV�DYDLODEOH

WFNBOLVW

7R�VHW�XS�D�VSHFLILF�WRRO�OHYHO

WFNBSURILOH�/HYHO1DPH<RX:DQW7R8VH
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'HILQH�\RXU�SUHUHTXLVLWH�ZRUNVSDFHV��
PN*HW3UHT

PN*HW3UHT��S�3UHUHTXLVLWH:RUNVSDFH�

7KLV�HQDEOHV�\RX�WR�GHILQH�ZKHUH�WKH�SUHUHTXLVLWH

UHVRXUFHV�DUH�ORFDWHG�

EXLOG�WLPH��KHDGHU�ILOHV�

UXQ�WLPH��VKDUHG�OLEUDULHV��UHVRXUFH�ILOHV��«

7KLV�FRPPDQG�PXVW�EH�ODXQFKHG�LQ�D�ZLQGRZ�ZKHUH�
WKH�&$$�9��HQYLURQPHQW�KDV�EHHQ�VHW�DQG�WKH�FXUUHQW�
GLUHFWRU\�LV�\RXU�ZRUNVSDFH
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%XLOG�\RXU�H[HFXWDEOHV��PNPN

$�XQLTXH�'6�WRRO�EXLOW�RQ�WRS�RI�WKH�VWDQGDUG�
FRPSLOHUV�WKDW�ZRUNV�LQ�WKH�VDPH�ZD\�RQ�81,;�DQG�
:LQGRZV�17�

&RPSLOH�)RUWUDQ��&��&����,'/��([SUHVV��&,5&(�����

/LQN�HGLW

,W�XVHV�WKH�,PDNHILOH�PN�ILOH�WKDW�PXVW�EH�GHILQHG�IRU�
HYHU\�PRGXOH�
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,PDNHILOH�PN,PDNHILOH�PN

BUILT_OBJECT_TYPE=SHARED LIBRARY

OS = COMMON
WIZARD_LINK_MODULES =  \
JS0GROUP JS0FM  CATApplicationFrame

LINK_WITH = $(WIZARD_LINK_MODULES) \
CATDialogEngine

OS = AIX
SYS_INCPATH =
SYS_LIBS = -lXm -lXt -lXmu -lX11 -lm
SYS_LIBPATH = -L/usr/lpp/X11/lib/R5/Motif1.2 -L/usr/lpp/X11/Motif1.2/lib
...

BUILT_OBJECT_TYPE=SHARED LIBRARY

OS = COMMON
WIZARD_LINK_MODULES =  \
JS0GROUP JS0FM  CATApplicationFrame

LINK_WITH = $(WIZARD_LINK_MODULES) \
CATDialogEngine

OS = AIX
SYS_INCPATH =
SYS_LIBS = -lXm -lXt -lXmu -lX11 -lm
SYS_LIBPATH = -L/usr/lpp/X11/lib/R5/Motif1.2 -L/usr/lpp/X11/Motif1.2/lib
...

'HILQH�WKH�PRGXOH�W\SH�

'HILQH�WKH�EXLOG�RSWLRQV�FRPPRQ�WR�DOO�WKH�26�

6SHFLILF�NH\ZRUG�XVHG�E\�WKH�ZL]DUGV�

'HILQHV�WKH�VKDUHG�OLEUDULHV�WKDW�
UHVROYH�WKH�V\PEROV�\RX�XVH�

7KH�FRQWLQXDWLRQ�FKDUDFWHU�LV�³?´

'HILQH�WKH�EXLOG�RSWLRQV�VSHFLILF�WR�D�JLYHQ�26�LI�QHFHVVDU\�

PNPN��7KH�,PDNHILOH�PN
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,PDNHILOH�PN,PDNHILOH�PN

# Link with external libraries 
LOCAL_LDFLAGS = /LIBPATH:”E:\DirectoryWhereTheLibrariesAreStored”
# Name of the libraries 
SYS_LIBS = LibraryName.lib 
# Link with include files
LOCAL_CCFLAGS = /I”E:\DirectoryWhereTheIncludeFilesAreStored”

# Link with external libraries 
LOCAL_LDFLAGS = -L/MachineName/DirectoryWhereTheLibrariesAreStored
# Name of the libraries 
SYS_LIBS = LibraryName 
# Link with include files
LOCAL_CCFLAGS = -I/MachineName/DirectoryWhereTheIncludeFilesAreStored

# Link with external libraries 
LOCAL_LDFLAGS = /LIBPATH:”E:\DirectoryWhereTheLibrariesAreStored”
# Name of the libraries 
SYS_LIBS = LibraryName.lib 
# Link with include files
LOCAL_CCFLAGS = /I”E:\DirectoryWhereTheIncludeFilesAreStored”

# Link with external libraries 
LOCAL_LDFLAGS = -L/MachineName/DirectoryWhereTheLibrariesAreStored
# Name of the libraries 
SYS_LIBS = LibraryName 
# Link with include files
LOCAL_CCFLAGS = -I/MachineName/DirectoryWhereTheIncludeFilesAreStored

2Q�17�

2Q�81,;�

%XLOG�ZLWK�H[WHUQDO�OLEUDULHV
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5XQ�ZLWK�H[WHUQDO�OLEUDULHV

0RGLI\�HQYLURQPHQW¶V�YDULDEOHV
½2Q�17�XVH��6WDUW���3URJUDPV���&$7,$���7RROV���&$7,$�(QYLURQPHQW�(GLWRU��
(�?&$7,$9�B5[?LQWHOBD?FRGH?ELQ?&$7,$(19�H[H

½2Q�81,;�PRGLI\�WKH�FVK�ILOH�
&$7(19�&$7,$�9�5[�%�[�FVK



&RS\ULJKW�'$66$8/7�6<67(0(6�����
��

$ERXW�PNPN

,WV�EHKDYLRU�GHSHQGV�RQ�WKH�FXUUHQW�GLUHFWRU\�
\RXU�ZRUNVSDFH�GLUHFWRU\�LV�WKH�FXUUHQW�GLUHFWRU\���������������

PNPN�±DXJ�Å WR�IRUFH�DOO�WKH�PRGXOHV�WR�EH�UHEXLOW�
ZLWK�WKH�GHEXJ�RSWLRQ�

PNPN�±D�ÅWR�UHEXLOG�RQO\�ZKDW�QHHGV�WR�EH�UHEXLOW
$�PRGXOH�GLUHFWRU\�LV�WKH�FXUUHQW�GLUHFWRU\�

PNPN�±XJ�Å WR�IRUFH�WKH�FRUUHVSRQGLQJ�PRGXOH�WR�
EH�UHEXLOW�ZLWK�WKH�GHEXJ�RSWLRQ�
PNPN�Å WR�UHEXLOG�RQO\�LI�QHFHVVDU\

7R�DFFHVV�WKH�PNPN�KHOS�RQ�OLQH��XVH�PNPN��K�
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0NPN�7LSV

8VH�WKH�XSGDWH���X��RSWLRQ�ZKHQ�

PRGLI\LQJ�WKH�GHSHQGHQFLHV��DQ�LQFOXGH�ILOH�DGGHG�RU�
VXSSUHVVHG��

DGGLQJ�RU�UHPRYLQJ�D�ILOH���K�DQG��FSS��

PRGLI\LQJ�WKH�,GHQWLW\&DUG�K�DQG�RU�WKH�,PDNHILOH�PN

,Q�RWKHU�FDVHV��GR�QRW�XVH�WKH�XSGDWH�RSWLRQ��PNPN�ZLOO�
UHXVH�VRPH�LQWHUPHGLDWH�ILOHV�JHQHUDWHG�EHIRUH�

2EMHFWV

,PSRUWHG,QWHUIDFHV

YDULRXV
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([SRUWHG%\0RGXOH1DPH�3UHSURFHVVRU�
9DULDEOHV

0\&ODVV�K0\&ODVV�K
#include “MyModule.h”
Class ExportedByMyModule MyClass
{
…

#include “MyModule.h”
Class ExportedByMyModule MyClass
{
…

0\0RGXOH�K0\0RGXOH�K
#ifdef  _WINDOWS_SOURCE
#ifdef  __MyModule
#define ExportedByMyModule __declspec(dllexport)
#else
#define ExportedByMyModule __declspec(dllimport)
#endif
#else
#define ExportedByMyModule 
#endif

#ifdef  _WINDOWS_SOURCE
#ifdef  __MyModule
#define ExportedByMyModule __declspec(dllexport)
#else
#define ExportedByMyModule __declspec(dllimport)
#endif
#else
#define ExportedByMyModule 
#endif

9DULDEOH�GHILQHG�E\�
PNPN�RQ�:LQGRZV�17

9DULDEOH�GHILQHG�E\�PNPN�
ZKHQ�EXLOGLQJ�0\0RGXOH�

$�:LQGRZV�17�PHFKDQLVP�LPSRVHV�WKDW�VKDUHG�OLEUDULHV�
GHFODUH�H[SOLFLWO\�ZKDW�WKH\�LPSRUW�DQG�H[SRUW�

7R�PDQDJH�WKLV��ZH�GHILQH�VRPH�SUH�SURFHVVRU�YDULDEOHV�
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5XQ�WLPH�WRROV

PNUWY

FRS\�WKH�DSSOLFDWLRQ�UHVRXUFHV��LFRQV��PHVVDJH�
ILOHV��GLFWLRQDULHV��«��IURP�WKH�%XLOG�WLPH�
GLUHFWRULHV�LQWR�WKH�5XQ�WLPH�GLUHFWRULHV�

PNUXQ�

UXQ�&$7,$�9��RU�DQ\�PDLQ�H[HFXWDEOH�GHYHORSHG�
RQ�WRS�RI�&$$�9�

PNUXQ��F�0\3URJUDP
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�)XQFWLRQ7HVWV

�7HVW&DVHV

�6ZLWFK7HVW&DVHV

� ,QSXW'DWD

� 2XWSXW5HI

�)UDPHZRUN��WVW

�7HVW0RGXOH��P

&RQWDLQV�VKHOOV�WKDW�ODXQFKHV�WKH�WHVW�SURJUDPV

&RQWDLQV�DQ\�GDWD�UHTXLUHG�E\�WKH�VKHOOV��PRGHOV������

&RQWDLQV�DQ\�UHIHUHQFH�GDWD�WKDW�FDQ�EH�XVHG�E\�WKH�
VKHOOV�WR�FKHFN�ZKDW�LV�SURGXFHG�E\�D�WHVW�SURJUDP�

7HVW�7RRO��PNRGW

PNRGW

(YHU\�IUDPHZRUN�):�VKRXOG�SURYLGH�LWV�WHVW�IUDPHZRUN��
):�WVW

8VHV�VRPH�SUHGHILQHG�HQYLURQPHQW�YDULDEOHV

$'/B2'7B287��

$'/B2'7B703
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&���6RXUFH�&KHFNHU��PN&KHFN6RXUFH

PN&KHFN6RXUFH�FDQ�GHWHFW�FRUUXSWLQJ�HUURUV�EHIRUH�
G\QDPLF�WHVWV��7KLV�LQVXUHV�D�EHWWHU�ZD\�RI�SURJUDPPLQJ��
UHGXFLQJ�GHYHORSPHQW�DQG�GHEXJ�WLPH�

&KHFNHG�5XOHV���

$GG5HI���5HOHDVH

&DOOEDFNV

3RLQWHU�OLIH�F\FOH

([FHSWLRQV

&��

/LIH�F\FOH�RI�VRPH�SDUWLFXODU�REMHFWV��'LDORJ�«�
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6RXUFH�&RGH�0DQDJHU������

6&0�LV�D�6RIWZDUH�&RQILJXUDWLRQ�0DQDJHPHQW�6\VWHP�
GHVLJQHG�IRU�VXSSRUWLQJ�&$$�9��GHYHORSPHQWV��

7KURXJKRXW�ZRUNVSDFHV
�IHDWXUHV�6&0�SURYLGHV�D�ZD\�IRU�
D�FRPSDQ\�WR�RUJDQL]H�DQG�WR�FRQWURO�VRIWZDUH�
GHYHORSPHQWV�EHWZHHQ�GHYHORSPHQW�GHSDUWPHQWV�

8VHUV�ZRUN�RQ�ILOHV�RQ�WKHLU�SHUVRQDO�ILOH�V\VWHPV�DQG�
LQWHUDFW�ZLWK�HDFK�RWKHUV�E\�FRPPDQGV�LQYROYLQJ�WKH�
ZKROH�ZRUNVSDFH�
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6RXUFH�&RGH�0DQDJHU������

7KH�SURFHVV�LV�EDVHG�XSRQ�IRXU�PDLQ�
RSHUDWLRQV��

WKH�SURPRWLRQ��LW�LV�WKH�GHOLYHU\�RI�
GHYHORSPHQWV�IURP�D�ZRUNVSDFH�WR�LWV�
SDUHQW�ZRUNVSDFH�

WKH�FROOHFW��LW�LV�WKH�DFWLRQ�RI�JHWWLQJ�LQ�
D�ZRUNVSDFH�ZKDW�KDV�EHHQ�GHOLYHUHG�E\�
FKLOG�ZRUNVSDFHV�
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WKH�SXEOLFDWLRQ��LW�FRQVLVWV�LQ�PDNLQJ�
DYDLODEOH�WR�RWKHU�ZRUNVSDFHV�ZKDW�ZDV�
LQ�WKH�SULYDWH�SDUW�RI�D�SURMHFW�
ZRUNVSDFH��$YDLODEOH�FKDQJHV�DUH�LQ�WKH�
SXEOLF�SDUW�DQG�FKLOG�ZRUNVSDFHV�FDQ�JHW�
WKHP�ZLWK�WKH�V\QFKURQL]DWLRQ��

WKH�V\QFKURQL]DWLRQ��LW�LV�WKH�DFWLRQ�RI�
JHWWLQJ�LQ�D�ZRUNVSDFH�WKH�ODVW�VWDWH�RI�
WKH�FRPSRQHQW�PDQDJHG�LQ�WKLV�
ZRUNVSDFH�IURP�WKH�SXEOLF�SDUW�RI�WKH�
SDUHQW�ZRUNVSDFH��

6RXUFH�&RGH�0DQDJHU������
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0LFURVRIW�'HYHORSHU�6WXGLR�&$$�9��$GG�,QV

$OO�RXU�VSHFLILF�WRROV�KDYH�EHHQ�LQWHJUDWHG�LQ�0LFURVRIW�
'HYHORSHU�6WXGLR�9��

0XVW�EH�LQVWDOOHG�XVLQJ�WKH�8QLFRGH�6WULQJ�RSWLRQ�
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&$$�9��ZL]DUGV�LQ�0V�'HYHORSHU�6WXGLR

:L]DUGV�WR�JHQHUDWH�FRGH�
FRUUHVSRQGLQJ�WR�JHQHULF�
WDVNV�

1HZ�&$$�9��:RUNVSDFH

1HZ�)UDPHZRUN

1HZ�0RGXOH

1HZ�&RPPDQG

1HZ�3DQHO

1HZ�,QWHUIDFH

1HZ�LPSOHPHQWDWLRQ

«
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&$$�9��2EMHFW�%URZVHU

7R�NQRZ�ZKLFK�FRPSRQHQW�
LPSOHPHQWV�ZKLFK�LQWHUIDFH
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0DSSLQJ�EHWZHHQ�FRPPDQGV�DQG�
0V'HY�$GG�,QV

PN*HW3UHT���PN&RS\3UHT

PNUWY

PN&KHFN6RXUFH

PNPN

PNRGW

PNUXQ
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0DSSLQJ�EHWZHHQ�FRPPDQGV�DQG�
0V'HY�$GG�,QV

6\QFKURQL]H

3URPRWH

&ROOHFW

3XEOLVK

6RIWZDUH�&RQILJXUDWLRQ�
0DQDJHPHQW



&RS\ULJKW�'$66$8/7�6<67(0(6�����
��

06'HY�$GG�,QV��+LQWV�DQG�7LSV������

7R�EH�DEOH�WR�VHH�DQ\�PRGLILFDWLRQ�GRQH�GLUHFWO\�LQ�17�
([SORUHU��FRSLHG��PRYHG�RU�GHOHWHG�ILOHV��LQ�06'HY�

8VH�FRPPDQG��3URMHFW�&KRRVH�5HIUHVK�&$$�9��3URMHFW«
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06'HY�$GG�,QV��+LQWV�DQG�7LSV������

7R�EH�DEOH�WR�VHH�\RXU�
WUDFH�VWDWHPHQWV�WKH�
HQYLURQPHQW�YDULDEOH�
&1(;7287387�KDV�WR�EH�
VHW�WR�FRQVROH�LQ�
7RROV�5XQWLPH�
(QYLURQPHQW�9DULDEOHV
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06'HY�$GG�,QV��+LQWV�DQG�7LSV������

7R�UHEXLOG�D�PRGXOH�DQG�LI�\RX�GRQ¶W�QHHG�WKH�XSGDWH�
RSWLRQ��XVH�WKH�NH\ERDUG�VKRUWFXW�)��

7R�H[SRUW�D�ZRUNVSDFH��MXVW�WKH�VRXUFH�FRGH��JHW�ULG�
RI�DOO�WKH�LQWHUPHGLDWH�ILOHV�JHQHUDWHG�E\�PNPN�

JR�WR�7RROV���2SHQ�&RPPDQG�:LQGRZ��DQG�NH\

PN5HPRYH'R��D�

>&WUO�4@�WR�VZDS�EHWZHHQ��K�DQG��FSS�ILOHV

>&WUO�7@�WR�RSHQ�WKH��K�ILOH�FRUUHVSRQGLQJ�WR�WKH�
NH\ZRUG�XQGHU�WKH�FXUVRU

>&WUO�)�@�IRU�$3,�GRFXPHQWDWLRQ
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(QDEOH�SRUWLQJ�RQ�81,;�IURP�9LVXDO�&��

,I�\RX�QHHG�WR�SRUW�\RXU�DSSOLFDWLRQV�RQ�81,;��\RX�
VKRXOG�UXQ�DJDLQ�WKH�&$79%76HWXS�H[HFXWDEOH�

&�?3URJUDP�)LOHV?'DVVDXOW�6\VWHPHV?7��?LQWHOBD?FRGH?ELQ

,Q�WKH�7RRO�DFFHVV�
WDE�SDJH��DFWLYDWH�
WKH�UHPRWH�DFFHVV�
DQG�LQIRUP�ZKHUH�
WKH�&$$�9��7RROV�
DUH�LQVWDOOHG�RQ�
81,;



&RS\ULJKW�'$66$8/7�6<67(0(6�����
��

$FWLYDWH�WKH�3RUWLQJ�RQ�81,;

:KHQ�RSHQLQJ�D�ZRUNVSDFH��\RX�FDQ�DVN�IRU�EXLOGLQJ�
RQ�81,;�E\�LQIRUPLQJ�9LVXDO�&���RQ�ZKLFK�81,;�
PDFKLQH��ZLWK�ZKLFK�XVHU�DQG�LQ�ZKLFK�GLUHFWRU\�WKH�
RSHUDWLRQV�ZLOO�EH�SHUIRUPHG�

/DWHU�RQ�ZKHQHYHU�
D�ILOH�LV�JHQHUDWHG�
RQ�17��LW�LV�FRSLHG�
PHDQZKLOH�RQ�81,;
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3RUWLQJ�RQ�81,;

)URP�9LVXDO�&����WKHQ�

\RX�FDQ�GHILQH�WKH�SUH�UHTXLVLWH�ZRUNVSDFHV

\RX�FDQ�EXLOG

\RX�FDQ�XSGDWH�WKH�UXQ�WLPH�YLHZ
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2WKHU�7RROV�XVHG�LQ�WKH�&$$�9��FRQWH[W

5DWLRQDO�3XULI\

$�WRRO�WR�GHWHFW�DQ\�PHPRU\�OHDN�DQG�WR�EH�
XVHG�ZLWK�PNRGW

5DWLRQDO�3XUH�&RYHUDJH

$�WRRO�WR�FKHFN�WKH�SHUFHQWDJH�RI�WKH�FRGH�
UHDOO\�WHVWHG�DQG�WR�EH�XVHG�ZLWK�PNRGW
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&$$�9��(QF\FORSHGLD�+RPH�3DJH
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&$$�9��&���2EMHFWV�'RFXPHQWDWLRQ
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&$$�9��3URJUDPPHU
V�*XLGH

$OO�GRFXPHQWDWLRQV�DERXW�D�GRPDLQ

7HFKQLFDO�$UWLFOHV

8VH�&DVHV

4XLFN�UHIHUHQFHV
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&$$�9��3URJUDPPHU
V�*XLGH

7HFKQLFDO�DUWLFOHV

,Q�GHSWK�SDSHU

/HVV�WKDQ����SDJHV�

+\SHU�OLQNHG
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&$$�9��3URJUDPPHU
V�*XLGH

8VH�&DVHV

&$$�9��&RGH�LQ�$FWLRQ

6WHS�E\�6WHS

(DFK�VWHS�GHWDLOHG�DQG�FRPPHQWHG

'HOLYHUHG�ZLWK�IXOO\�RSHUDWLRQDO�VRXUFH�FRGH

0DGH�WR�EH�FRSLHG�SDVWHG�LQWR�FXVWRPHU�FRGH�
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&$$�9��3URJUDPPLQJ�5XOHV

3URJUDPPLQJ�5XOHV�

1DPLQJ�FRQYHQWLRQ

&���FRGLQJ�UXOHV

-DYD�FRGLQJ�UXOHV

$UFKLWHFWXUH�UXOHV

8VHU�,QWHUIDFH�ORRN�DQG�IHHO

$YDLODEOH�LQ�WKH�HQF\FORSHGLD
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&$$�9��1DPLQJ�&RQYHQWLRQ

1DPLQJ�FRQYHQWLRQV�

7R�DYRLG�QDPH�FROOLVLRQV

7R�PDNH�WKLQJV�FOHDUHU�IRU�LWV�GHYHORSHUV

1DPHV�DUH�FRQVWLWXWHG�E\�(QJOLVK�QDPHV��HDFK�RQH�
VWDUWLQJ�ZLWK�DQ�XSSHUFDVH�

7KUHH�OHWWHUV�DOLDV�IRU�SURGXFW�QDPH�

&$7���930���(129���'1%�UHVHUYHG�IRU�'6�SURGXFW�OLQHV

7KUHH�OHWWHUV�DOLDV�IRU�HDFK�IUDPHZRUN�

&$70ROG'HVLJQ)HDWXUH��IUDPHZRUN�

&$70OG&RPSRQHQW�P��PRGXOH�

&$70OG(MHFWRU,PSO�FSS��K��FODVV�



&RS\ULJKW�'$66$8/7�6<67(0(6�����
��

&$$�9��&���3URJUDPPLQJ�5XOHV

3UHIHU�FODVV�IRUZDUG�GHFODUDWLRQ�WR��LQFOXGH

$YRLG�PXOWLSOH�LQKHULWDQFH

8VH�YDULDEOH�QDPLQJ�FRQYHQWLRQ

$UJXPHQW�SUHIL[�� L�IRU�LQSXW��R�IRU�RXWSXW

9DULDEOH�SUHIL[�

S� SRLQWHU

SS� SRLQWHU�RQ�SRLQWHU

VS� VPDUW�SRLQWHU

SL� SRLQWHU�RQ�LQWHUIDFH

D� DUUD\

'R�QRW�XVH�IULHQG�FODVV
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,Q�WKLV�OHVVRQ�\RX�KDYH�VHHQ«

7KH�&$$�9��GLUHFWRU\�WUHH�VWUXFWXUH

7KH�VSHFLILF�WRROV�GHYHORSHG�RQ�WRS�RI�WKH�
VWDQGDUG�FRPSLOHUV�WR�VSHHG�XS�WKH�GHYHORSPHQW

7KH�LQWHJUDWLRQ�RI�WKHVH�VSHFLILF�WRROV�LQ�0LFURVRIW�
'HYHORSHU�6WXGLR�DV�$GGLQV��

+RZ�ZH�GHYHORS�RQ�:LQGRZV�17�DQG�KRZ�ZH�SRUW��
RQ�81,;

7R�6XP�8S����
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:K\�D�1HZ�2EMHFW�0RGHOHU"
7KH�,QWHUIDFH���,PSOHPHQWDWLRQ�3DWWHUQ
%HWZHHQ�,QWHUIDFHV�DQG�LPSOHPHQWDWLRQV
2EMHFW�/LIH�&\FOH�0DQDJHPHQW
([WHQVLRQ�0HFKDQLVP
/DWH�7\SLQJ

&$$�9��2EMHFW0RGHOHU

,Q�WKLV�OHVVRQ�\RX�ZLOO�OHDUQ�WKH�&$$�9��22�LQIUDVWUXFWXUH�



&RS\ULJKW�'$66$8/7�6<67(0(6�����
��

:K\�D�QHZ�2EMHFW�0RGHOHU"

&���DV�D�6WDUWLQJ�3RLQW
:KDW¶V�ZURQJ�ZLWK�&��"

<RX�ZLOO�OHDUQ�ZK\�WKH�&���REMHFW�PRGHO�DORQH�GRHV�QRW�VXLW�RXU�QHHGV�
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&���DV�D�6WDUWLQJ�3RLQW

6XUIDFH��
^6�`

6

6TXDUH

&RORU
9LUWXDO�6XUIDFH��� �

&RQWRXU

(QFDSVXODWLRQ
+LGLQJ�LPSOHPHQWDWLRQ�GHWDLOV
&KDQJLQJ�SULYDWH�SDUW�ZLWKRXW�FOLHQW�LPSDFW

,QKHULWDQFH
5HXVLQJ�LPSOHPHQWDWLRQ
([WHQGLQJ�W\SHV

3RO\PRUSKLVP
*HQHULFLW\�RQ�FOLHQW�VLGH
6SHFLDOL]DWLRQ�RI�SURYLGHU�VLGH

6XUIDFH��
^SL5�`

5

&LUFOH
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:KDW¶V�ZURQJ�ZLWK�&���"

&RORU
9LUWXDO�6XUIDFH��� �

&RQWRXU

(QFDSVXODWLRQ�FRXOG�EH�EHWWHU
&RPSLODWLRQ�OLQN�EHWZHHQ�REMHFW�DQG�LWV�FOLHQW
HYHQ�LI�RQO\�D�SULYDWH�PHPEHU�FKDQJHV

5HG��*UHHQ��%OXH
9LUWXDO�6XUIDFH��� �

&RQWRXU
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:KDW¶V�ZURQJ�ZLWK�&���"

YRLG�P\2EM� �QHZ�LDUJY>�@�

1RW�HQRXJK�UXQ�WLPH�IOH[LELOLW\
&DQQRW�LQVWDQFLDWH�FODVVHV�E\�QDPH

1HHGHG�IRU
$GGLQJ�QHZ�W\SHV�WR�WKH�V\VWHP«
«�DQG�OHWWLQJ�© ROG ª�V\VWHP�LQVWDQFLDWH�WKHP
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:KDW¶V�ZURQJ�ZLWK�&���"

1R�VXSSRUW�IRU�©VFKL]RSKUHQLFª�REMHFWV
,Q�ODUJH�V\VWHPV��REMHFWV�KDYH�PRUH�WKDQ�RQH�W\SH��7KHVH�
W\SHV�DUH�QHHGHG�RU�XVHOHVV�DFFRUGLQJ�WR�WKH�FRQWH[W�
0XOWLSOH�LQKHULWDQFH�LV�QRW�D�VROXWLRQ

Persistent
Displayable
Surfacic
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:KDW¶V�ZURQJ�ZLWK�&���"

([WHQVLRQ�RQO\�WKRXJK�LQKHULWDQFH
+RZ�WR�RUJDQL]H�LQKHULWDQFH�WUHHV"
:KDW�LI�H[WHQVLRQV�DGGHG�ODWHU"
:KDW�DERXW�FRGH�PRGXODULW\"

;��<
3RLQW

'LVSOD\��
'LVSOD\3RLQW

6DYH��

3HUVLVWHQW3RLQW

;��<
3RLQW

;��<
3RLQW

'LVSOD\��
'LVSOD\3RLQW

6DYH��
3HUVLVWHQW3RLQW

'LVSOD\��
'LVSOD\3RLQW

6DYH��
3HUVLVWHQW3RLQW
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7KH�,QWHUIDFH���,PSOHPHQWDWLRQ�3DWWHUQ

<RX�ZLOO�OHDUQ�WKH�,QWHUIDFH�KDQGOLQJ��VKLHOGLQJ�DQ\�FOLHQW�DSSOLFDWLRQ�IURP�
LPSOHPHQWDWLRQ�GHWDLOV

,QWHUIDFH���,PSOHPHQWDWLRQ�3DWWHUQ
,QWHUIDFH

'HILQLWLRQ
8VLQJ�DQG�UHWULHYLQJ�,QWHUIDFHV
&RGLQJ�DQ�,QWHUIDFH

,PSOHPHQWDWLRQ
'HILQLWLRQ
&RGLQJ�DQ�,PSOHPHQWDWLRQ
,PSOHPHQWDWLRQ�,QKHULWDQFH

)DFWRU\
'HILQLWLRQ
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7KH�,QWHUIDFH���,PSOHPHQWDWLRQ�3DWWHUQ

&OLHQW�DQG�,PSOHPHQWDWLRQ�VHSDUDWLRQ�LV�DFKLHYHG�E\�WKH

PHDQ�RI�LQWHUIDFHV�

,QWHUIDFH

,PSOHPHQWDWLRQ&OLHQW�2EMHFW

,QWHUIDFH

,PSOHPHQWDWLRQ&OLHQW�2EMHFW
��LPSOHPHQWV!!��XVHV!!

Alternative notation :

,QWHUIDFH�VKLHOGV�WKH�FOLHQW�REMHFW�IURP�WKH

LPSOHPHQWDWLRQ�GHWDLOV�
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,QWHUIDFH

$Q�LQWHUIDFH LV�DQ�DEVWUDFW�REMHFW�ZLWK�D�VHW�RI�SXUH�YLUWXDO�
PHWKRGV WKDW�GHILQHV�D�EHKDYLRU�WKDW�REMHFWV�DUH�VXEMHFW�WR�
VXSSRUW�

$Q�LQWHUIDFH LV�DQ�DEVWUDFW�REMHFW�ZLWK�D�VHW�RI�SXUH�YLUWXDO�
PHWKRGV WKDW�GHILQHV�D�EHKDYLRU�WKDW�REMHFWV�DUH�VXEMHFW�WR�
VXSSRUW�

$Q�LQWHUIDFH�GRHV�QRW�NQRZ�ZKLFK�REMHFWV�LPSOHPHQW�LW�$Q�LQWHUIDFH�GRHV�QRW�NQRZ�ZKLFK�REMHFWV�LPSOHPHQW�LW�

$Q�LQWHUIDFH�VHWV�D�FRQWUDFW�EHWZHHQ�D�FOLHQW�DQG�SURYLGHU¶V�
FRGH

)XQFWLRQ�SURWRW\SHV
'HVLJQ�LQWHQW

$Q�LQWHUIDFH�VHWV�D�FRQWUDFW�EHWZHHQ�D�FOLHQW�DQG�SURYLGHU¶V�
FRGH

)XQFWLRQ�SURWRW\SHV
'HVLJQ�LQWHQW

$OO�LQWHUIDFHV�LQKHULW�IURP�,8QNQRZQ���&$7%DVH8QNQRZQ$OO�LQWHUIDFHV�LQKHULW�IURP�,8QNQRZQ���&$7%DVH8QNQRZQ
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%HKDYLRU�RU�$EVWUDFW�'DWD�7\SH

6XUIDFH

,QWHUIHUHQFH�

FKHFNLQJ

LQWHUIDFH

6ROLG

/LQH

,QWHUIDFH

&$7,$�9�

/LQH

&$7,$�9�

/LQH

,QWHUIDFHV

,PSOHPHQWDWLRQV

&$7,$�9�

3LSH

$�FRPPRQ�EHKDYLRU�
VKDUHG�E\�PDQ\�REMHFWV

$�FRPPRQ�EHKDYLRU�
VKDUHG�E\�PDQ\�REMHFWV

$Q�DEVWUDFW�GDWD�W\SH�
LPSOHPHQWHG�E\�PDQ\�
REMHFWV

$Q�DEVWUDFW�GDWD�W\SH�
LPSOHPHQWHG�E\�PDQ\�
REMHFWV
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,QWHUIDFH�,QKHULWDQFH

6XUIDFH

,'LVSOD\

,3HUVLVWHQW

6XUIDFH

,*UDSKLF3URSHUW\(GLW

,*UDSKLF3URSHUW\$FFHVV

© 20 ª

,QWHUIDFHV�FDQ�LQKHULW�IURP�HDFK�RWKHU
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8VLQJ�,QWHUIDFHV

&$7,7UDQVIRUP

YLUWXDO�7UDQVODWH�� �

YLUWXDO�5RWDWH�� �

YLUWXDO�0RYH�� �

$Q�LQWHUIDFH$Q�LQWHUIDFH #include "CATITransform.h"
[...]
CATITransform * transformInterface;
// [...Here we get the instance of the interface...]
if (transformInterface) 
{

CATVector3f translVector(10., 10., 10.);
transformInterface->7UDQVODWH�(translVector);
cout << "Element translated" << endl;

}

+RZ�DQ�DSSOLFDWLRQ�XVHV�LW+RZ�DQ�DSSOLFDWLRQ�XVHV�LW

m $SSOLFDWLRQ�XVHV�LQWHUIDFHV�LQVWHDG�RI LPSOHPHQWDWLRQ�REMHFWV�

m 7KH�DSSOLFDWLRQ�UHPDLQV�LVRODWHG IURP�LPSOHPHQWDWLRQ��

����EXW�KRZ�WR�JHW�DQ�LQWHUIDFH�"����EXW�KRZ�WR�JHW�DQ�LQWHUIDFH�"

7UDQVODWH service is DVNHG�WR�WKH�LQWHUIDFH, not to the implementation.
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*HWWLQJ�DQ�,QWHUIDFH�IURP�DQ�
,PSOHPHQWDWLRQ

[...]
// Query if point implementation can provide a CATITransform interface

CATITransform * transformInterface = NULL; 
+5(68/7���������UF� �SRLQW,PSO�!4XHU\,QWHUIDFH�,,'B&$7,7UDQVIRUP�

�YRLG�	�WUDQVIRUP,QWHUIDFH���
// Use returned interface to manipulate point

if SUCCEEDED (rc) 
{

transformInterface ->7UDQVODWH(...);
cout << "Point translated" << endl;

}
[...]

[...]
// Query if point implementation can provide a CATITransform interface

CATITransform * transformInterface = NULL; 
+5(68/7���������UF� �SRLQW,PSO�!4XHU\,QWHUIDFH�,,'B&$7,7UDQVIRUP�

�YRLG�	�WUDQVIRUP,QWHUIDFH���
// Use returned interface to manipulate point

if SUCCEEDED (rc) 
{

transformInterface ->7UDQVODWH(...);
cout << "Point translated" << endl;

}
[...] 4XHU\,QWHUIDFH returns as its second argument an instance of &$7,7UDQVIRUP if 

SRLQW,PSO implementation instance adheres to it, 18// otherwise.

+RZHYHU��FOLHQWV�VKRXOG�QRW�GHDO�ZLWK�LPSOHPHQWDWLRQV�WR�DYRLG�FRXSOLQJ�
7KLV�FDSDELOLW\�LV�RIIHUHG�IRU�VSHFLDO�SXUSRVHV�OLNH�IDFWRU\�SURJUDPPLQJ�

+RZHYHU��FOLHQWV�VKRXOG�QRW�GHDO�ZLWK�LPSOHPHQWDWLRQV�WR�DYRLG�FRXSOLQJ�
7KLV�FDSDELOLW\�LV�RIIHUHG�IRU�VSHFLDO�SXUSRVHV�OLNH�IDFWRU\�SURJUDPPLQJ�
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*HWWLQJ�DQ�,QWHUIDFH�IURP�DQRWKHU�,QWHUIDFH

[...]
// Query if CATIVisu interface is supported in addition to CATITransform
+5(68/7����UF� �WUDQVIRUP,QWHUIDFH�!4XHU\,QWHUIDFH�,,'B&$7,9LVX�

�YRLG�	�YLVX,QWHUIDFH��
// Use returned interface to manipulate point

if SUCCEEDED (rc) 
{

visuInterface->'UDZ(...);
cout << "Point displayed" << endl;

}
[...]

[...]
// Query if CATIVisu interface is supported in addition to CATITransform
+5(68/7����UF� �WUDQVIRUP,QWHUIDFH�!4XHU\,QWHUIDFH�,,'B&$7,9LVX�

�YRLG�	�YLVX,QWHUIDFH��
// Use returned interface to manipulate point

if SUCCEEDED (rc) 
{

visuInterface->'UDZ(...);
cout << "Point displayed" << endl;

}
[...]

4XHU\,QWHUIDFH DOVR�ZRUNV�ZLWK�DQ�H[LVWLQJ�LQWHUIDFH�LQVWDQFH as 
input, i.e. an interface instance can be queried against adherence to 
another interface just as the implementation object it stands for.
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,QWHUIDFH�DW�ZRUN

CATISample.cppCATISample.cppCATISample.hCATISample.h

[...]
#include “CATBaseUnknown.h”
extern IID IID_CATISample;
class CATISample: public 
&$7%DVH8QNQRZQ

{
&$7'HFODUH,QWHUIDFH;
public:

virtual ...  Method1(...) = 0 ;
virtual ...  Method2(...) = 0 ;

};
[...]

[...]
#include “CATBaseUnknown.h”
extern IID IID_CATISample;
class CATISample: public 
&$7%DVH8QNQRZQ

{
&$7'HFODUH,QWHUIDFH;
public:

virtual ...  Method1(...) = 0 ;
virtual ...  Method2(...) = 0 ;

};
[...]

0DFURV�WR�GHILQH
D�QHZ��LQWHUIDFH�FODVV

[...] 
#include “CATISample.h”

&$7,PSOHPHQW,QWHUIDFH�&$7,6DPSOH�

&$7%DVH8QNQRZQ��

[...]

[...] 
#include “CATISample.h”

&$7,PSOHPHQW,QWHUIDFH�&$7,6DPSOH�

&$7%DVH8QNQRZQ��

[...]

,QWHUIDFH�LQKHULWDQFH
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,QWHUIDFH�DW�ZRUN���WKH�*8,'

7KH�*OREDO�8QLTXH�,GHQWLILHU��*8,'��RI�DQ�,QWHUIDFH�LV�VWRUHG�
IURP�9�5��LQ�D��VSHFLILF�PRGXOH��

0RGXOH¶V�GHIDXOW�QDPH�JHQHUDWHG�E\�&$$�ZL]DUG��

0\)UDPHZRUN,QWHUIDFHV88,'�P
1DPH�RI�WKH�ILOH��

&$7,6DPSOH�FSS

7KH�0\)UDPHZRUN,QWHUIDFHV88,'�PRGXOH�KDV�WR�EH�LQFOXGHG�
LQ�WKH�,PDNHILOH�PN�ILOHV�LQ�RWKHU�)UDPHZRUNV�IRU�
DFFHVVLQJ�&$7,6DPSOH�LQWHUIDFH

CATISample.cppCATISample.cpp

#include “IUnknown.h”
extern "C" const ,,'�,,'B&$7,6DPSOH� �^��[��EEF�DD���[�������[��G���^��[�����[��� �[�����[����

�[E����[�����[�����[��`�`�

#include “IUnknown.h”
extern "C" const ,,'�,,'B&$7,6DPSOH� �^��[��EEF�DD���[�������[��G���^��[�����[��� �[�����[����

�[E����[�����[�����[��`�`�

7R�FRPSXWH�D�*8,'

RQ�81,;� XXLGBJHQ��F

RQ�17��������XXLGJHQ��V
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,PSOHPHQWDWLRQ
$Q�LPSOHPHQWDWLRQ LV�DQ�REMHFW�WKDW�GHILQHV�D�VSHFLILF�

ZD\�WR�IXOILOO�WKH�FRQWUDFW�VHW�E\�DQ�LQWHUIDFH�

$Q�LPSOHPHQWDWLRQLPSOHPHQWDWLRQ LV�DQ�REMHFW�WKDW�GHILQHV�D�VSHFLILF�VSHFLILF�
ZD\�WR�IXOILOO�WKH�FRQWUDFW�ZD\�WR�IXOILOO�WKH�FRQWUDFW�VHW�E\�DQ�LQWHUIDFH�

– $Q�LPSOHPHQWDWLRQ�KDV�WR�H[SOLFLWO\ VWDWH�ZKLFK�
LQWHUIDFH�V��LW�DGKHUHV WR�

– $Q�LPSOHPHQWDWLRQ�SURYLGHV�FRGH�IRU�DOO�WKH�
DEVWUDFW�PHWKRGV GHILQHG�LQ�WKH�LQWHUIDFHV�LW�
DGKHUHV�WR��

– $Q�LPSOHPHQWDWLRQ�PD\�DGKHUH�WR�PDQ\ LQWHUIDFHV�

– 7KH�FOLHQW�DSSOLFDWLRQ�GHDOV�ZLWK�WKH�
LPSOHPHQWDWLRQ�RQO\�WKURXJK�WKH�LQWHUIDFH�

,PSOHPHQWDWLRQ
,QWHUIDFH&OLHQW�FRGH
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,PSOHPHQWDWLRQ�DW�ZRUN

ImplSample.cppImplSample.cpp
ImplSample.hImplSample.h

[...]
#include “CATBaseUnknown.h”

class ImplSample: public 
&$7%DVH8QNQRZQ

{
&$7'HFODUH&ODVV;

public:
ImplSample() ;
~ImplSample() ;

// CATISample adhesion
...  Method1(…) ;
...  Method2(…) ;

// Other methods
[...]
} ;

[...]
#include “CATBaseUnknown.h”

class ImplSample: public 
&$7%DVH8QNQRZQ

{
&$7'HFODUH&ODVV;

public:
ImplSample() ;
~ImplSample() ;

// CATISample adhesion
...  Method1(…) ;
...  Method2(…) ;

// Other methods
[...]
} ;

0DFURV�IRU�DQ�LPSOHPHQWDWLRQ�FODVV

[...] 
#include “ImplSample.h”

&$7,PSOHPHQW&ODVV���,PSO6DPSOH�

,PSOHPHQWDWLRQ�

&$7%DVH8QNQRZQ�

&$71XOO��

[...]
// CATISample adhesion
[...] 
...  ImplSample::Method1() { … }
...  ImplSample::Method2() { … }

// Other methods
[...]

[...] 
#include “ImplSample.h”

&$7,PSOHPHQW&ODVV���,PSO6DPSOH�

,PSOHPHQWDWLRQ�

&$7%DVH8QNQRZQ�

&$71XOO��

[...]
// CATISample adhesion
[...] 
...  ImplSample::Method1() { … }
...  ImplSample::Method2() { … }

// Other methods
[...]

,PSO6DPSOH &$7,6DPSOH
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,PSOHPHQWDWLRQ�DW�ZRUN

ImplSampleB.cppImplSampleB.cppImplSampleB.hImplSampleB.h

[...]
#include “CATBaseUnknown.h”

class ImplSampleB: public ,PSO6DPSOH

{
&$7'HFODUH&ODVV;

public:
ImplSampleB() ;
~ImplSampleB() ;

// CATISample adhesion
...  Method1(…) ;
...  Method2(…) ;

// Other methods
[...]
} ;

[...]
#include “CATBaseUnknown.h”

class ImplSampleB: public ,PSO6DPSOH

{
&$7'HFODUH&ODVV;

public:
ImplSampleB() ;
~ImplSampleB() ;

// CATISample adhesion
...  Method1(…) ;
...  Method2(…) ;

// Other methods
[...]
} ;

0DFURV�IRU�DQ�LPSOHPHQWDWLRQ�FODVV�ZLWK�LQKHULWDQFH

[...] 
#include “ImplSampleB.h”

&$7,PSOHPHQW&ODVV���,PSO6DPSOH%�

,PSOHPHQWDWLRQ�

,PSO6DPSOH�

&$71XOO��

[...]
// CATISample adhesion
[...] 
...  ImplSample::Method1() { … }
...  ImplSample::Method2() { … }

// Other methods
[...]

[...] 
#include “ImplSampleB.h”

&$7,PSOHPHQW&ODVV���,PSO6DPSOH%�

,PSOHPHQWDWLRQ�

,PSO6DPSOH�

&$71XOO��

[...]
// CATISample adhesion
[...] 
...  ImplSample::Method1() { … }
...  ImplSample::Method2() { … }

// Other methods
[...]
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7KH�&$7,PSOHPHQW&ODVV�0DFUR

&$7,PSOHPHQW&ODVV����WKLV�&ODVV1DPH!�
�LWV�20�W\SH!�
�LWV�20�LQKHULWDQFH�_�&$7%DVH8QNQRZQ!�
�ZKDW�LW�H[WHQGV�_�&$71XOO���

&$7,PSOHPHQW&ODVV����WKLV�&ODVV1DPH!�
�LWV�20�W\SH!�
�LWV�20�LQKHULWDQFH�_�&$7%DVH8QNQRZQ!�
�ZKDW�LW�H[WHQGV�_�&$71XOO���

��PDLQ�W\SHV�
• ,PSOHPHQWDWLRQ
• &RGH([WHQVLRQ
• 'DWD([WHQVLRQ
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,PSOHPHQWDWLRQ�,QKHULWDQFH

,PSO6DPSOH&$7,6DPSOH

– ,PSO6DPSOH��DGKHUHV�WR�&$7,6DPSOH��DQG�
WR�&$7,6DPSOH�E\�LQKHULWDQFH�IURP�
,PSO6DPSOH�ZKHUHDV�,PSO6DPSOH��DGKHUHV�
RQO\�WR�&$7,6DPSOH�

,PSO6DPSOH�&$7,6DPSOH� ,PSO6DPSOH�
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)DFWRU\

$�IDFWRU\ LV�D�VSHFLDO�REMHFW�WKDW�FRQWDLQV�
PHWKRGV�GHGLFDWHG�WR�REMHFW�FUHDWLRQ�

$�IDFWRU\IDFWRU\ LV�D�VSHFLDO�REMHFW�WKDW�FRQWDLQV�
PHWKRGV�GHGLFDWHG�WR�REMHFW�FUHDWLRQ�GHGLFDWHG�WR�REMHFW�FUHDWLRQ�

7KH�IDFWRU\�FUHDWHV DQ�LPSOHPHQWDWLRQ REMHFW�DQG�
UHWXUQV DQ�LQWHUIDFH REMHFW�RQ�LW�

7KH�IDFWRU\�PLQLPL]HV�WKH�FRXSOLQJ VLQFH�WKH�FOLHQW�
DSSOLFDWLRQ�GRHVQ¶W�PDQLSXODWH�DQ\�LPSOHPHQWDWLRQ�
LQVWDQFH�

7KH�REMHFW�FUHDWLRQ�LV�FHQWUDOL]HG ZKLFK�HQDEOHV�D�
EHWWHU�REMHFW�PDQDJHPHQW�
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)DFWRU\�DW�ZRUN�ZLWKLQ�D�FOLHQW�DSSOLFDWLRQ

[...]

// Retrieve the Factory
CATICatalogFactory *myFactory = ...;
CATICatalog *myCatalog = myFactory->&UHDWH&DWDORJ(“CatalogA”);

[...]

[...]

// Retrieve the Factory
CATICatalogFactory *myFactory = ...;
CATICatalog *myCatalog = myFactory->&UHDWH&DWDORJ(“CatalogA”);

[...]

,QWHUIDFHV�RQ�IDFWRU\�DUH�XVXDOO\�UHWULHYHG�WKURXJK�D�4XHU\,QWHUIDFH�
RQ�D�KLJK�OHYHO�REMHFW��GRFXPHQWV��FRQWDLQHUV�����

7KH�&UHDWH&DWDORJ PHWKRG�FUHDWHV�DQ�LPSOHPHQWDWLRQ�
REMHFW�DQG�UHWXUQ�DQ�LQWHUIDFH�RQ�LW�WR�WKH�FOLHQW�DSSOLFDWLRQ��
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%HWZHHQ�,QWHUIDFH DQG�LPSOHPHQWDWLRQ

7,(�'HILQLWLRQ
7ZR�W\SHV�RI�7,(

6WDQGDUG�7,(
&KDLQHG�7,(

7,(�*HQHUDWLRQ
7,(�DW�ZRUN

<RX�ZLOO�OHDUQ�KRZ�WKH�OLQN�EHWZHHQ�LQWHUIDFH�DQG�LPSOHPHQWDWLRQ LV�GRQH�
WKURXJK�7,(�REMHFWV�
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7,(�'HILQLWLRQ

$�7,( LV�WKH�REMHFW�WKDW�OLQNV
WKH�LQWHUIDFH�DQG�WKH�LPSOHPHQWDWLRQ�

$�7,(7,( LV�WKH�REMHFW�WKDW�OLQNVOLQNV
WKH�LQWHUIDFH�DQG�WKH�LPSOHPHQWDWLRQ�

(YHU\�UHTXHVW�WR�DQ�LQWHUIDFH�PHWKRG�LV�UHGLUHFWHG�WR

WKH��FRUUHVSRQGLQJ�LPSOHPHQWDWLRQ�PHWKRG�WKURXJK

WKH�7,(�

3RLQW,PSO

7,(B&$$,3RLQW

&$$,3RLQW

SL3RLQW

$�SRLQWHU�RQ�DQ�LQWHUIDFH�LV�LQ�
IDFW�D�SRLQWHU�RQ�D�7,(�REMHFW�
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6WDQGDUG�DQG�&KDLQHG�7,(

6WDQGDUG�7,(
:KHQ�D�SRLQWHU�WR�DQ�LQWHUIDFH�LV�
UHTXLUHG��D�QHZ�7,(�LV�UHWULHYHG�HYHQ�LI�
WKHUH�LV�DOUHDG\�RQH�IRU�WKH�XQGHUO\LQJ�
LPSOHPHQWDWLRQ�REMHFW�

SL3RLQW�

SL3RLQW�

3RLQW,PSO

7,(B&$$,3RLQW

7,(B&$$,3RLQW

SL3RLQW�

SL3RLQW�

3RLQW,PSO

7,(B&$$,3RLQW

&KDLQHG�7,(
:KHQ�D�SRLQWHU�WR�DQ�LQWHUIDFH�LV�
UHTXLUHG��DQ�H[LVWLQJ�RQH�LV�UHWULHYHG�
LI�SRVVLEOH�

• %HWWHU�PHPRU\�XVDJH
• 6ORZHU�TXHU\�LQWHUIDFH
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7,(�*HQHUDWLRQ

,I�WKH�LQWHUIDFH�LV�GHILQHG�LQ�&����WKH�7,(�KHDGHU�ILOH�
ZLOO�EH�JHQHUDWHG�LI�\RX�FUHDWH�D�ILOH�
7,(B&$7,[[[�WVUF�WKDW�MXVW�LQFOXGHV�WKH�LQWHUIDFH�
KHDGHU�ILOH�&$7,[[[�K��

• 7,(B&$7,[[[�WVUF�LV�JHQHUDWHG�E\�D�ZL]DUG�XQGHU�9LVXDO�6WXGLR

//Code Generated by the CAA Wizard
//This source file insures the regeneration of the tie TIE_CAAIPoint.h
#include "CAAIPoint.h"

�):,QWHUIDFHV!�):,WI&33�P�&$7,3RLQW�WVUF

…

�):,QWHUIDFHV!�3URWHFWHG*HQHUDWHG�LQWHOBD�7,(B&$7,3RLQW�K

PNPN
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7,(�DW�ZRUN
7,(�DW�ZRUN

ImplSample.cppImplSample.cpp

– 7KH�7,(B[[[�PDFUR�LV�
XVHG�IRU�D�VWDQGDUG�7,(�

– 7KH�7,(FKDLQB[[[�
PDFUR�LV�XVHG�IRU�D�
FKDLQHG�7,(�

[...]
#include “ImplSample.h”

CATImplementClass ( ImplSample,
Implementation,
CATBaseUnknown,
CATNull )

[...]
// CATISample adhesion
�LQFOXGH�³7,(B&$7,6DPSOH�K´

7,(B&$7,6DPSOH�,PSO6DPSOH��

...  ImplSample::Method1(...) { … }

...  ImplSample::Method2(...) { … }

// Other methods
[...]

[...]
#include “ImplSample.h”

CATImplementClass ( ImplSample,
Implementation,
CATBaseUnknown,
CATNull )

[...]
// CATISample adhesion
�LQFOXGH�³7,(B&$7,6DPSOH�K´

7,(B&$7,6DPSOH�,PSO6DPSOH��

...  ImplSample::Method1(...) { … }

...  ImplSample::Method2(...) { … }

// Other methods
[...]

6WDWHPHQW�GHILQLQJ�,PSO6DPSOH
DGKHVLRQ�WR�&$7,6DPSOH LQWHUIDFH�
XVLQJ�D�VWDQGDUG�7,(�
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2EMHFW�/LIH�&\FOH�0DQDJHPHQW
<RX�ZLOO�OHDUQ�KRZ�WR PDQDJH�WKH�OLIH�F\FOH�RI�LQWHUIDFHV�DQG�LPSOHPHQWDWLRQV�
WKURXJK�WKH�5HIHUHQFH�FRXQWLQJ�DQG�VPDUW�SRLQWHU�WHFKQLTXHV�

0DQDJLQJ�WKH�2EMHFW�/LIH�&\FOH
5HIHUHQFH�&RXQWLQJ

7KHRU\
([DPSOHV
*ROGHQ�5XOHV

6PDUW�3RLQWHUV
7KHRU\
5HFRPPHQGDWLRQ
'R�DQG�GR�QRW
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0DQDJLQJ�WKH�2EMHFW�/LIH�&\FOH

,PSOHPHQWDWLRQ�VKRXOG�EH�PDQLSXODWHG�E\�
DSSOLFDWLRQV�RQO\�WKURXJK�LQWHUIDFHV�

$Q�LPSOHPHQWDWLRQ�FDQ�RQO\�EH�GHOHWHG�ZKHQ�
LWV�ODVW�SRLQWLQJ�LQWHUIDFH�LV�GHOHWHG�

7KH�&1H[W�2EMHFW0RGHOHU�GHOHWHV�DXWRPDWLFDOO\�
LPSOHPHQWDWLRQ�

&1H[W&1H[W 2EMHFW�0RGHOHU�UXOHV2EMHFW�0RGHOHU�UXOHV

:KR�VKRXOG�GHOHWH�REMHFWV�DQG�KRZ�":KR�VKRXOG�GHOHWH�REMHFWV�DQG�KRZ�"
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0DQDJLQJ�WKH�,QWHUIDFH�/LIH�&\FOH

– 0DQ\�FOLHQW�REMHFWV�FDQ�
KROG�D�UHIHUHQFH�RQ�WKH�
VDPH�LQWHUIDFH�DW�WKH�
VDPH�WLPH�

– 2QH�FOLHQW�REMHFW�XVXDOO\�
KROGV�PRUH�WKDQ�RQH�
UHIHUHQFH�WR�DQ�
LPSOHPHQWDWLRQ�DW�D�WLPH

– ,I�RQH�RI�WKHVH�FOLHQWV�
GHFLGHV�WR�GHOHWH�WKH�
LQWHUIDFH�WKURXJK�LWV�
UHIHUHQFH��ZKDW�KDSSHQV�
WR�RWKHUV"

&$7,7UDQVIRUP

$&ODVV

7UDQVODWH

$QRWKHU&ODVV

CATITransform* T;
...
T->Translate();

CATITransform* T;
...
delete T;

%RRP

2EMHFW0RGHOHU RIIHUV�WZR�PHFKDQLVPV�WKDW
VHFXUH�WKH�H[LVWHQFH�RI�DQ�LQWHUIDFH XVHG�E\�REMHFWV�

2EMHFW0RGHOHU RIIHUV�WZR�PHFKDQLVPV�WKDW
VHFXUH�WKH�H[LVWHQFH�RI�DQ�LQWHUIDFH XVHG�E\�REMHFWV�
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5HIHUHQFH�&RXQWLQJ

– ,QWHUIDFH�RIIHUV�VSHFLDO�PHWKRGV�IRU�ORFNLQJ�
LWVHOI�IURP�GHOHWLRQ�E\�RWKHUV

– $�FOLHQW�RI�DQ�LQWHUIDFH�LQFUHPHQWV�WKH�UHIHUHQFH�
FRXQW�RQ�WKH�LQWHUIDFH�ZKLOH�LW�QHHGV�LW�

– $�FOLHQW�GHFUHPHQWV�WKH�UHIHUHQFH�FRXQW�ZKHQ�
WKH�LQWHUIDFH�LV�QR�PRUH�QHHGHG�

– 7KH�UHPRYDO�RI�WKH�ODVW�UHIHUHQFH�FDXVHV�WKH�
GHOHWLRQ�RI�WKH�LQWHUIDFH�E\�2EMHFW0RGHOHU�
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5HIHUHQFH�&RXQWLQJ�DW�ZRUN

[...]
CATIVisu* visuItf = NULL; 
hr = persistentItf->4XHU\,QWHUIDFH(IID_CATIVisu, (void**)&visuItf) ;
persistentItf->5HOHDVH(); // Done with old interface

visuItf->Draw( ... ) ;

visuItf->5HOHDVH() ;      // Done with last interface
[...]

[...]
CATIVisu* visuItf = NULL; 
hr = persistentItf->4XHU\,QWHUIDFH(IID_CATIVisu, (void**)&visuItf) ;
persistentItf->5HOHDVH(); // Done with old interface

visuItf->Draw( ... ) ;

visuItf->5HOHDVH() ;      // Done with last interface
[...]

����QueryInterface does an $GG5HI���to secure 
the interface pointer before returning it to caller. 

����QueryInterface does an $GG5HI���to secure 
the interface pointer before returning it to caller. 

5HPDUN���a pointer copy does not increase the reference count, we must call AddRef()
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)DFWRU\�DQG�5HIHUHQFH�&RXQWLQJ

piPoint-> QueryInterface(IID_CATIMove, (void**)&piMove);

CAAIPoint *piPoint = factory->CreatePoint( );

piMove->Release( );

PointImpl *pPointImpl = new PointImpl( );

piPoint->Release( );

TIE_CATIMove

1

piMove

pPointImpl->QueryInterface( IID_CAAIPoint, (void**)&piPoint);
pPointImpl->Release( );
return piPoint;

piPoint TIE_CAAIPoint

1
PointImpl

1 1 2

0

2 1 00
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5HIHUHQFH�&RXQWLQJ��*ROGHQ�5XOHV

– 0HWKRGV�UHWXUQLQJ�D�SRLQWHU�RQ�LQWHUIDFH��H[��4,��
IDFWRU\��VKRXOG�DOZD\V�$GG5HI���LW�SULRU�WR�
UHWXUQLQJ

– &OLHQWV�UHFHLYLQJ�VXFK�D�SRLQWHU�VKRXOG�DOZD\V�
5HOHDVH���LW�DIWHU�XVDJH

• 7LS��ZULWH�WKH�5HOHDVH���FRGH�MXVW�DIWHU�WKH�IXQFWLRQ�FDOO�WKDW�FUHDWHG�WKH�
LQWHUIDFH�SRLQWHU�DQG�© SXVK ª�LW�ZLWK�XVDJH�FRGH

• 7LS��ZKHQ�XVLQJ�4,����\RX�XVXDOO\�FDQ�5HOHDVH���WKH�ROG�LQWHUIDFH�DIWHU�
JHWWLQJ�WKH�QHZ�RQH

– $YRLG�SDVVLQJ�LQWHUIDFH�SRLQWHUV�DURXQG
• ,I�IRUFHG�WR�GR�VR��FDUHIXOO\�$GG5HI���WKHP
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– $GRSW�D�FRQVLVWHQW�QDPLQJ�VFKHPH
• 0DQLSXODWLQJ�WKH�VDPH�REMHFW�WKURXJK�PDQ\�GLIIHUHQW�LQWHUIDFH�SRLQWHU�

TXLFNO\�JHWV�FRQIXVLQJ

'RFXPHQW

&$7,QLW

&$7,'RF$OLDV

&$7,3HUVLVWHQW

&$7,QLW� SL,QLW2Q'RF

&$7,3HUVLVWHQW� SL3HUVLWHQW2Q'RF

&$7,'RF$OLDV� SL'RF$OLDV2Q'RF

5HIHUHQFH�&RXQWLQJ��*ROGHQ�5XOHV
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6PDUW�3RLQWHUV��DOVR�FDOOHG�+DQGOHUV�

$�VPDUW�SRLQWHU�LV�D�FODVV�DVVRFLDWHG�WR�DQ�LQWHUIDFH��WKDW�
EHKDYHV�OLNH�DQ�LQWHUIDFH�SRLQWHU��ZLWK�DGGLWLRQDO�DXWRPDWLF�

UHIHUHQFH�FRXQWLQJ

$�VPDUW�SRLQWHU�LV�D�FODVV�DVVRFLDWHG�WR�DQ�LQWHUIDFH��WKDW�
EHKDYHV�OLNH�DQ�LQWHUIDFH�SRLQWHU��ZLWK�DGGLWLRQDO�DXWRPDWLF�

UHIHUHQFH�FRXQWLQJ

– 6PDUW�SRLQWHUV�IRU�LQWHUIDFH�&$7,[[[�DUH�RI�W\SH�
&$7,[[[BYDU

– %HLQJ�REMHFWV��WKH\�PDQDJH�UHIHUHQFH�FRXQWLQJ�
WKURXJK�FRGH�LQ�GHVWUXFWRU��FRQVWUXFWRU��
DVVLJQPHQW�RSHUDWRU��HWF��
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6PDUW�3RLQWHUV�$ULWKPHWLF

2SHUDWRU2SHUDWRU 0HDQLQJ0HDQLQJ([DPSOH([DPSOH

 

$VVLJQPHQW� Make aCATIVisu refer to the same implementation 
as aCATITransfor.
Since those handlers are not of the same type, it manages a 
downcast if left value is a subtype of right value. If not, it runs a 
QueryInterface on left value. Therefore the result can be a NULL
handler. 

aCATIVisu = aCATITransfor

�!

'HUHIHUHQFH� Access a public member of the interface. It makes 
the usage of interface very similar to a regular C++ pointer on 
implementation. Remark: do not use the "." operator with 
handlers.

aCATIVisu->Draw()

&$7,9LVXBYDU� D&$7,9LVX��

&$7,7UDQVIRUPBYDU� D&$7,7UDQVIRU��

  ,V(TXDO� Test if two interface instances are dealing with the same 
implementation. Thanks to NULL_var which defines NULL handler 
value. 

if (aCATIVisu==aCATITransfor)

� ,V'LIIHUHQW� Test if two interface instances are dealing with 
different implementations. 

if (aCATIVisu!=aCATITransfor)

� ,V1XOO� Test if an interface instance is actually bound to an 
implementation.

if (!aCATIVisu)

��
&RS\�&RQVWUXFWLRQ� Handlers preferred way of performing a 
QueryInterface(). Result can therefore be a null_var handler. 

aCATIVisu(CATITransfor)
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6PDUW�3RLQWHUV�RU�$GG5HI�5HOHDVH"

– 8VLQJ�RQO\�6PDUW�3RLQWHUV�LV�QRW�SRVVLEOH��
• )RU�H[DPSOH�4XHU\,QWHUIDFH���DXWRPDWLFDOO\�LQFUHPHQWV�WKH�UHIHUHQFH�FRXQW��

– 0L[LQJ�WKH�WZR�FDQ�EH�H[SORVLYH
• 0HPRU\�OHDNV
• &RUH�GXPSV

– :H�UHFRPPHQG�WR�HLWKHU�
• 6WLFN������WR�5HIHUHQFH�&RXQWLQJ

– +HDYLHU�WR�FRGH��EXW�FRQVLVWHQW
• 8VH�UHIHUHQFH�FRXQWLQJ�DW�IXQFWLRQ�ERXQGDULHV��SDVVLQJ�LQWHUIDFHV�DV�

DUJXPHQWV��DQG�VPDUW�SRLQWHUV�ZLWKLQ�IXQFWLRQ¶V�VFRSH
– &RGH�D�ELW�VLPSOHU��
– %XW�\RX�QHHG�WR�PDQDJH�WKH�PL[
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'R�DQG�'R�1RW

&RQVLGHULQJ�WKH�PHWKRG

&$7,9LVX�*HW,YLVX���

{
CATIPersistent_var spPersiOnX; 
spPersiOnX = GetIVisu();
spPersiOnX ->Release();

}

,Q�WKDW�FDVH�WKH�5HOHDVH�DSSOLHV�
WR�WKH�&$7,3HUVLVWHQW�LQWHUIDFH�
QRW�WR�WKH�&$7,9LVX�LQWHUIDFH��

{
CATIPersistent_var spPersiOnX;
CATIVisu *pVisuOnX = GetIVisu();
spPersiOnX = pVisuOnX; 
pVisuOnX ->Release();

}

,QVWHDG�'R,QVWHDG�'R'RQ¶W�GR'RQ¶W�GR
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&RQVLGHULQJ�WKH�PHWKRG

&$7,9LVXBYDU�*HW3DUHQW,YLVX���

{
CATIVisu_var spVisuOnX; 
spVisuOnX = GetParentIVisu();

}

{
CATIVisu_var spVisuOnX; 
spVisuOnX = GetParentIVisu();
spVisuOnX ->Release();

}

,Q�WKDW�FDVH�WKH�UHWXUQ�YDOXH�LV�D�
VPDUW�SRLQWHU�WKDW�LQFUHPHQWV�WKH�
UHIHUHQFH�FRXQW�XSRQ�FUHDWLRQ�
DQG�GHFUHPHQWV�LW�XSRQ�GHOHWLRQ��

,QVWHDG�'R,QVWHDG�'R'RQ¶W�GR'RQ¶W�GR

'R�DQG�'R�1RW



&RS\ULJKW�'$66$8/7�6<67(0(6�����
���

([WHQVLRQ�0HFKDQLVP

<RX�ZLOO�OHDUQ�KRZ�WR�SURYLGH�H[LVWLQJ�REMHFWV�ZLWK�QHZ�EHKDYLRUV

([WHQVLRQ
([WHQVLRQ�([DPSOH
'LFWLRQDU\
([WHQVLRQ�DW�ZRUN
([WHQVLRQ�7\SHV
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([WHQVLRQ

$Q�H[WHQVLRQ�LV�DQ�REMHFW WKDW�DGGV�QHZ�FDSDELOLWLHV�WR�DQ�
H[LVWLQJ�LPSOHPHQWDWLRQ�REMHFW�

$Q�H[WHQVLRQ�H[WHQVLRQ�LV�DQ�REMHFW WKDW�DGGV�QHZ�FDSDELOLWLHV�QHZ�FDSDELOLWLHV�WR�DQ�
H[LVWLQJ�LPSOHPHQWDWLRQ�REMHFW�

– $Q�H[WHQVLRQ�LPSOHPHQWV LQWHUIDFHV�WR�FUHDWH�D�
FRPSRQHQW

– &RPSRQHQW� �%DVH���([WHQVLRQ���,QWHUIDFHV

– $Q�H[WHQVLRQ�FDQ�UHO\�RQ�FDSDELOLWLHV�H[SRVHG�E\�LWV�
EDVH�LPSOHPHQWDWLRQ�RU�RWKHU�H[WHQVLRQV
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([WHQVLRQ�([DPSOH

$V�GHOLYHUHG�E\�'6�$V�GHOLYHUHG�E\�'6� $V�PRGLILHG�E\�FXVWRPHU$V�PRGLILHG�E\�FXVWRPHU

,PSO$ &$7,6DPSOH�

,PSO% &$7,6DPSOH�

,PSO$ &$7,6DPSOH�

,PSO% &$7,6DPSOH�

([W% &$7,6DPSOH�
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'LFWLRQDU\

$�GLFWLRQDU\ LV�UHTXLUHG�WR�ORFDWH DOO�RWKHU�LQWHUIDFHV�ERXQG�
WR�D�JLYHQ�LPSOHPHQWDWLRQ�RU�LWV�H[WHQVLRQV��

$�GLFWLRQDU\GLFWLRQDU\ LV�UHTXLUHG�WR�ORFDWHORFDWH DOO�RWKHU�LQWHUIDFHV�ERXQG�
WR�D�JLYHQ�LPSOHPHQWDWLRQ�RU�LWV�H[WHQVLRQV��

Component

Interface it adheres to 
directly, through its 
extensions or by inheritance Library that contains the actual 

code for this given interface 
adhesion.

,PSO6DPSOH &$7,6DPSOH

([W6DPSOH &$7,6DPSOH�

0\$SSOL�GLFR

ImplSample CATISample libImplSample
ImplSample CATISample2 libExtSample

Usually one dictionary per framework 
stored under 
…\CNext\code\dictionary
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([WHQVLRQ�$W�:RUN

ExtSample.cppExtSample.cpp
ExtSample.hExtSample.h

[...]
#include “CATBaseUnknown.h”

class ExtSample: public CATBaseUnknown
{
CATDeclareClass;

public:
ExtSample() ;
~ExtSample() ;

// CATISample2 adhesion
... Method3(…) ;

// Other methods
[...]
} ;

[...]
#include “CATBaseUnknown.h”

class ExtSample: public CATBaseUnknown
{
CATDeclareClass;

public:
ExtSample() ;
~ExtSample() ;

// CATISample2 adhesion
... Method3(…) ;

// Other methods
[...]
} ;

0DFURV�IRU�DQ�H[WHQVLRQ�FODVV

[...]
#include “ExtSample.h”

CATImplementClass ( ExtSample,
'DWD([WHQVLRQ,
CATBaseUnknown,
,PSO6DPSOH )

[...]
// CATISample2 adhesion
[...]
... ExtSample::Method3() { … }

// Other methods
[...]

[...]
#include “ExtSample.h”

CATImplementClass ( ExtSample,
'DWD([WHQVLRQ,
CATBaseUnknown,
,PSO6DPSOH )

[...]
// CATISample2 adhesion
[...]
... ExtSample::Method3() { … }

// Other methods
[...]

�UG�DUJXPHQW�XVHOHVV
IRU�DQ�H[WHQVLRQ

,PSO6DPSOH &$7,6DPSOH

&$7,6DPSOH�([W6DPSOH
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([WHQVLRQ�7\SHV

– 'DWD�H[WHQVLRQ�
• ,W�FRQWDLQV�PHWKRGV DQG�GDWD�

• 2QH�H[WHQVLRQ�LQVWDQFH�SHU�LPSOHPHQWDWLRQ�REMHFW�LQVWDQFH

– &RGH�H[WHQVLRQ
• ,W�FRQWDLQV�RQO\ PHWKRGV�

• $�VLQJOH�H[WHQVLRQ�LQVWDQFH�IRU�DOO�WKH�LPSOHPHQWDWLRQ�REMHFW�
LQVWDQFHV
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/DWH�7\SLQJ

,Q�WKLV�OHVVRQ�\RX�ZLOO�OHDUQ�KRZ�WR�LQVWDQWLDWH�W\SHV�XQNQRZQ�DW�EXLOG�WLPH

/DWH�7\SH
/DWH�7\SH�DW�ZRUN
/DWH�7\SH�,QVWDQWLDWLRQ
/DWH�7\SH�,QKHULWDQFH



&RS\ULJKW�'$66$8/7�6<67(0(6�����
���

/DWH�7\SH

7KH�ODWH�W\SLQJ LV�D�PHFKDQLVP�ZKLFK�HQDEOHV�WKH�
LQVWDQWLDWLRQ�RI�FRPSRQHQWV�E\�QDPH�DW�UXQ�WLPH

7KH�ODWH�W\SLQJODWH�W\SLQJ LV�D�PHFKDQLVP�ZKLFK�HQDEOHV�WKH�
LQVWDQWLDWLRQ�RI�FRPSRQHQWV�E\�QDPH�DW�UXQ�WLPH

$Q�REMHFW�LV�GHILQHG�E\�D�FKDUDFWHU�VWULQJ��LWV�ODWH�
W\SH��DQG�QRW�DQ\�PRUH�E\�WKH�QDPH�RI�WKH�
LPSOHPHQWDWLRQ�FODVV�

$�ODWH�W\SH�REMHFW�DGKHUHV�WR�LQWHUIDFHV�XVLQJ�WKH�
H[WHQVLRQ�PHFKDQLVP�

7KH�JHQHULF�REMHFW�WKDW�SURYLGHV�WKLV�FDSDELOLW\�LV�
&$72EMHFW�

/DWH�W\SLQJ�LV�XVHG�IRU�GRFXPHQWV��FRQWDLQHUV��
IHDWXUHV����

• LH�REMHFW�W\SHV�WKDW�WKH�V\VWHP�PXVW�EH�DEOH�WR�LQVWDQFLDWH�LQ�VRPH�JHQHULF�
FRGH�ZULWWHQ�SULRU�WR�WKHVH�QHZ�W\SH�GHILQLWLRQ��KHQFH�ODWH�
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/DWH�7\SH�$W�:RUN

&$7,&RQWDLQHU

Object ExtA2
Extension for A type

Object ExtA2
Extension for A type

Object ExtA
Extension for A type

Object ExtA
Extension for A type

&$7,3HUVLVWHQW

A

Boooh!

CATObjectCATObject

([WHQVLRQ�GHFODUHV�WKH�W\SH�RI�LPSOHPHQWDWLRQ�REMHFW�WKH\�H[WHQG�

7KH�H[WHQGHG�W\SH�LV�VSHFLILHG�ZLWK�D�VWULQJ�

,Q�FDVH�RI�ODWH�W\SH�LW�UHIHUV�WR�DQ�LQVWDQFH�RI�D�YLUWXDO�FODVV��
7KH�LQVWDQFH�LV�D�&$72EMHFW�RQH�EXW�WKH�FRUUHVSRQGLQJ�W\SH�LV�
WKH�RQH�GHILQHG�E\�WKH�YLUWXDO�W\SH�

UHDO�W\SH � QDPH�RI�WKH�FODVV
YLUWXDO�W\SH � DWWULEXWH�RI�WKH�FODVV
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/DWH�7\SH�$W�:RUN

&$7,&RQWDLQHU

...
A  CATIContainer   libA
A  CATIPersistent  libA2
...

$SSOL�GLF

OLE$

Object ExtA2
Extension for A

Object ExtA2
Extension for A

OLE$�

B
uild

&$7,3HUVLVWHQW

A

Boooh!

Object ExtA
Extension for A type

Object ExtA
Extension for A type

– 7KH�ILUVW�FROXPQ�RI�WKH�
GLFWLRQDU\�UHIHUV�WR�D�ODWH�
W\SH�QDPH�LQVWHDG�RI�DQ�
DFWXDO�FODVV�QDPH�

B
uild
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/DWH�7\SH�,QVWDQWLDWLRQ

...
A CATIContainer  libA
A CATIPersistent libA2
...

$SSOL�GLF

&$7,&RQWDLQHU
Object ExtA

Extension for «A» type

Object ExtA
Extension for «A» type

Late type factoryLate type factory

©&$7,&RQWDLQHUª ©$ª

/DWH�W\SHV�DUH�LQVWDQWLDWHG�
E\�VSHFLDO�HQWLWLHV��JOREDO�
IXQFWLRQV�RU�IDFWRULHV��

7KH�IDFWRU\�XVHV�WKH�
GLFWLRQDU\�WR�ILQG�RXW�LI�WKH�
UHTXLUHG�LQWHUIDFH�LV�
VXSSRUWHG�E\�WKH�ODWH�W\SH�

7KDQNV�WR�OLE$��D�QHZ�
H[WHQVLRQ�LV�FUHDWHG��$Q�
LQVWDQFH�RI�WKH�UHTXLUHG�
LQWHUIDFH�LV�UHWULHYHG�DQG�
SDVVHG�EDFN�WR�WKH�
UHTXHVWHU�
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/DWH�7\SH�,QKHULWDQFH

/LIH&\FOH2EMHFW

&$7,3HUVLVWHQW

– ,Q�WKH�VDPH�ZD\�WKDQ�UHDO�W\SH��
YLUWXDO�W\SHV�VXSSRUW�LQKHULWDQFH�

A

CATObjectCATObject

AB Object ExtAB
Extension for AB type

Object ExtAB
Extension for AB type

Object ExtA
Extension for A type

Object ExtA
Extension for A type
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$GGLWLRQDO�,QIRUPDWLRQ���(SLORJ

'
LFWLR

Q
DU\

« Code|Data Extension »

([WHQVLRQ

&RPSRQHQW

« Code|Data Extension »

([WHQVLRQ« Code|Data Extension »

([WHQVLRQ

« Base Imp » || « late type »

Base

20�&RPSRQHQW�LQKHULWDQFH

20�,QWHUIDFH�LQKHULWDQFH

0RGXOH��P��'6�

0RGXOH��P��QRQ�'6�

&OLHQW
Factories
QueryInterface()
AddRef()
Release()
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,Q�WKLV�&RXUVH�\RX�KDYH�VHHQ«

2EMHFWV�KDQGOLQJ�ZLWK�,QWHUIDFHV

7KH�,PSOHPHQWDWLRQ�DQG�([WHQVLRQ�PHFKDQLVP

7KH�/DWH�7\SLQJ

7R�6XP�8S����
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,QWURGXFWLRQ�WR�6SHFLILFDWLRQ�0RGHOLQJ
2EMHFW�6SHFV�0RGHOHU�2EMHFWLYHV
$ERXW�)HDWXUHV
3URJUDPPLQJ�7DVNV
$ERXW�)HDWXUHV�([WHQVLRQV
3URJUDPPLQJ�7DVNV
$ERXW�3URYLGHUV

&$$�9��2EMHFW6SHFV0RGHOHU

,Q�WKLV�FRXUVH�\RX�ZLOO�OHDUQ�KRZ�WR�FUHDWH�\RXU�REMHFWV�LQ�&$7,$�
9��LQIUDVWUXFWXUH�DQG�KRZ�WR�GHILQH�WKHLU�EHKDYLRUV
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,QWURGXFWLRQ�WR�6SHFLILFDWLRQ�0RGHOLQJ

$FFHOHUDWLQJ�WKH�$UW�7R�3DUW�3URFHVV
&$7,$�$SSOLFDWLRQ�(YROXWLRQV
1HHGV�)RU�1H[W�*HQHUDWLRQ�3URGXFWV
&$7,$�6SHFLILFDWLRQ�0RGHOHU�2EMHFWLYHV

,Q�WKLV�OHVVRQ�\RX�ZLOO�OHDUQ�WKH�QHHG�LQ�6SHFLILFDWLRQ�5HVXOW�
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$FFHOHUDWLQJ�WKH�$UW�7R�3DUW�SURFHVV

• Capturing VSHFLILFDWLRQV and Generating 
UHVXOWV 'UDIWLQJ�VSHFLILFDWLRQV

%HQHILWV�
• 5HVXOWV�DUH�JHQHUDWHG�IDVWHU
• &RPSDQ\�UXOHV�DQG�NQRZ�KRZ�DUH�FDSWXUHG
• 5HVXOW�LV�H[SODLQDEOH
• 'HVLJQHUV�GR�GHVLJQ��QRW�FOHULFDO�WDVNV
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&$7,$�$SSOLFDWLRQ�(YROXWLRQV

)LUVW�*HQHUDWLRQ�)LUVW�*HQHUDWLRQ�
&$7,$�9��9�&$7,$�9��9�

6HFRQG�*HQHUDWLRQ�6HFRQG�*HQHUDWLRQ�
&$7,$�9��9�&$7,$�9��9�

• 'UDIWLQJ
• 6XUIDFH�0RGHOLQJ
• ���

• &6*�6ROLG
• *HQHUDWLYH�'UDIWLQJ
• *60
• 6KHHW�0HWDO�$HURVSDFH
• ���

• 8VHU�SURGXFHG�UHVXOWV�UDWKHU�
WKDQ�VSHFLILFDWLRQV

• &KDQJHV�XSZDUGV�LQ�WKH�
VSHF�UHVXOW�WUHH�FDXVH�ELJ�
UHZRUNV�GRZQVWUHDP

• )LUVW�6SHFLILFDWLRQ�HGLWRUV

• )LUVW�JHQHUDWLRQ�DSSOLFDWLRQV�
IODZV�DUH�UHPRYHG�%87%87«

• (YHU\�DSSOLFDWLRQ�GHILQHV�LWV�
RZQ�VSHF�UHVXOW�SDUDGLJP

• $SSOLFDWLRQV�DUH�QRW�DOO�
VSHF�UHVXOW�RULHQWHG
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1HHGV�)RU�1H[W�*HQHUDWLRQ�3URGXFWV

– 3URYLGH�D�JHQHUDO�VSHFLILFDWLRQ�UHVXOW�
PDQDJHPHQW�SODWIRUP�ZLWKLQ�WKH�&$7,$�
LQIUDVWUXFWXUH

• 2IIHULQJ�FRPPRQ�VHUYLFHV�WR�DOO�DSSOLFDWLRQV�ZLOOLQJ�WR�JR�
WKH�© JHQHUDWLYH�ZD\ ª

• 2SHQ�IRU�FXVWRPL]DWLRQ�E\�WKRVH�DSSOLFDWLRQV

• ,Q�RUGHU�WR�

– 6SHHG�XS�WKH�GHYHORSPHQW�RI�VXFK�DSSOLFDWLRQV

– 'HSOR\�D�FRQVLVWHQW�DQG�SHUYDVLYH�DSSURDFK�IRU�
VSHF�UHVXOW�WKURXJKRXW�&$7,$

&$7,$�&1H[W�&RUH&$7,$�&1H[W�&RUH

&$7,$�&1H[W�
6SHF�0DQDJHPHQW�

,QIUDVWUXFWXUH

&$7,$�&1H[W�
6SHF�0DQDJHPHQW�

,QIUDVWUXFWXUH

0
HF
K
��*

HQ
��$

S
S
���
�

0HFK��6SHF��
0DQDJHPHQW�
,QIUDVWUXFWXUH

0
HF
K
��*

HQ
��$

S
S
���
�

2
WK
HU
�*
HQ
��$

S
S
��
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2EMHFW6SHFV0RGHOHU�2EMHFWLYHV

– 3URYLGH�DQ�LQIUDVWUXFWXUH�IRU�6SHFLILFDWLRQ�5HVXOW�
PDQDJHPHQW��DQG�WKHUHIRUH�$VVRFLDWLYLW\

• &DSDELOLW\�WR�OLQN�VSHFLILFDWLRQV�E\�DJJUHJDWLRQ�RU�UHIHUHQFH

• *HQHULF�PHFKDQLVP�IRU�FKDQJH�SURSDJDWLRQ

• 3HUVLVWHQF\

– 0RGHO�VKRXOG�EH�H[WHQGDEOH�DW�UXQWLPH
• ZLWK�XVHU�GHILQHG�VSHFLILFDWLRQV

• ZLWK�QHZ�'DVVDXOW�6\VWqPHV�VSHFLILFDWLRQV
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6SHFLILFDWLRQ�DQG�5HVXOW�0DQDJHPHQW

+

❍6SHFV
✔ H, Sketch: 3DG��VSHF3DG��VSHF

✔ /LQHV�WR�FRQQHFW��UDGLXV��FRUQHU�VSHFFRUQHU�VSHF

❍5HVXOW
✔✔ %%��5HS�IRU�3DG5HS�IRU�3DG

✔✔ �'�*HRPHWU\�IRU�FRUQHU�'�*HRPHWU\�IRU�FRUQHU

3DG

+HLJKW

/LQH�

6NHWFK

/LQH�

5DGLXV
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1HHG�IRU�D�9HUVDWLOH�8SGDWH�0HFKDQLVP

– 7KHUH�LV�D�QHHG�IRU�D�JHQHULF�XSGDWH�PHFKDQLVP�

– 7KLV�PHFKDQLVP�VKRXOG�EH�WUDQVSDUHQW�HQRXJK�WR�
PLQLPL]H�FRGLQJ�HIIRUW�

– %XW�\HW�FXVWRPL]DEOH�WR�OHW�DSSOLFDWLRQ�GHYHORSHUV�
GHILQH�WKHLU�RZQ�XSGDWH�SROLF\�

• 0DQXDO�RU�DXWRPDWLF�

• /RFDO�RU�JOREDO�
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1HHG�IRU�8VHU�'HILQHG�6SHFLILFDWLRQV�

– 7KDW�FDQ�EH�GHILQHG�DW�UXQ�WLPH�

– 7KDW�FDQ�EH�PDGH�SHUVLVWHQW�IRU�IXWXUH�XVDJH
• 6SHFLILFDWLRQ�FDWDORJV

– 7KDW�DUH�WUHDWHG�DV�SHHUV�E\�&$7,$�GHILQHG�VSHFV�
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1HHG�IRU�8VHU�'HILQHG�6SHFLILFDWLRQV

�. User instantiates 
features from catalog

�. User assembles 
features to create new 

features

�. User freely 
assembles native and 
user defined features

�. User saves final result 
into a document

0\'RFXPHQW�&$73DUW0\'RFXPHQW�&$73DUW

)
HD
WX
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V�
&
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R
J
�9
�

)
H D
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V�
&
DW
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R
J
�9
�

�. By saving user defined 
feature in catalog, company 
standard features basis is 

enriched 

)
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2EMHFW6SHFV0RGHOHU�3ULQFLSOHV

6ROXWLRQ�3URYLGHG�E\�WKH�6SHF�0RGHOHU
$�'DWD�0RGHOHU�ZLWK�(PEHGGHG�6HUYLFHV
$�*HQHULF�8SGDWH�0HFKDQLVP�LV�3URYLGHG
$�&DWDORJ�%DVHG�'DWD�0RGHO
3URWRW\SH���,QVWDQFH

,Q�WKLV�OHVVRQ�\RX�ZLOO�OHDUQ�WKH�'DWD�PRGHOHU�DQG�PRGHO�RI�&$7,$�9�
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6ROXWLRQ�3URYLGHG�E\�WKH�6SHF�0RGHOHU

– $�'DWD�0RGHOHU�ZLWK�HPEHGGHG�VHUYLFHV
• )RU�D�)HDWXUH�EDVHG�DSSOLFDWLRQ

• $ORQJ�ZLWK�D�PHFKDQLVP�WR�PDQDJH�XSGDWHV

– $�'DWD�PRGHO�WKDW�LV�VWRUHG�LQ�D�FDWDORJ
• 1R�KDUG�FRGHG�VSHFLILFDWLRQ

• ([WHQVLELOLW\��SRVVLELOLW\�IRU�XVHU�GHILQHG�VSHFLILFDWLRQ

• 'DWD�PRGHO�FDQ�EH�PRGLILHG��HYHQ�DW�UXQWLPH

• ,QWURVSHFWLRQ

– $�3URWRW\SH�,QVWDQFH�REMHFW�PRGHO
• 7R�DOORZ�G\QDPLF�LQVWDQWLDWLRQ
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$�'DWD�0RGHOHU�ZLWK�(PEHGGHG�6HUYLFHV

Feature

3HUVLVWHQFH
Any feature can stream/unstream itself 
(model / Data base)

7UDQVDFWLRQV
Any feature can undo modifications 
applied to it

&XW�DQG�3DVWH
Cutting and pasting features onto each 
other is semi automatic

/LQN�0DQDJHPHQW
Facilities for referencing inside parts of 
features in a stable way

,QWURVSHFWLRQ
Any feature can list or add attributes 
(referenced and aggregated objects), ...

(YHQWV
Any feature is an event sender on its 
attributes modification

6HFXULW\
Any feature can defines R/W access on 
its attributes

5HYLVLRQ
Versioning control

&RQILJXUDWLRQ
Effectivity and specification filtering

/RFN
For concurrent use

6WDWXV
Maturity and release process
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$�*HQHULF�8SGDWH�0HFKDQLVP�LV�3URYLGHG

6SHF

6SHF

6SHF

6SHF

6SHF

C

C
C
C

&KDQJH

6SHF

6SHF

6SHF

6SHF

6SHF

C
C

&KDQJHGD

D

6SHF

6SHF

C

Propagating change requests across the spec 
tree is under the responsibility of the spec 
modeler infrastructure...

C

…while deciding when and how 
responding to change request 
is under the responsibility of the 
application

D

C



&RS\ULJKW�'$66$8/7�6<67(0(6�����
���

$�&DWDORJ�%DVHG�'DWD�0RGHO

– 7KH�'DWD�PRGHO�LV�GHILQHG�LQ�D�VHSDUDWH�GRFXPHQW
• $�IHDWXUH�FDWDORJ

– 7KLV�DSSURDFK�KDV�WKH�IROORZLQJ�DGYDQWDJHV�
• ([WHQVLELOLW\��D�IHDWXUH�FDQ�EH�H[WHQGHG�E\�LQKHULWDQFH�ZLWK�QHZ DWWULEXWHV�ODWHU�

RQ�ZLWK�D�FRPSOHWH�FRPSDWLELOLW\�ZLWK�H[LVWLQJ�LQVWDQFH�

• 0DLQWDLQDELOLW\��WKH�GDWD�PRGHO�LV�QRW�KDUG�FRGHG��WKHUHIRUH�LPSOHPHQWDWLRQ�FDQ�
EH�PRGLILHG�

• ,QWURVSHFWLRQ��D�IHDWXUH�NQRZV�LWV�DWWULEXWHV��DQG�LWV�VXSHU�W\SH��QRW�WKH�FDVH�LQ�
&����
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3URWRW\SH���,QVWDQFH

5HIHUHQFH�,QVWDQFH
&��

3URWRW\SH�,QVWDQFH
6SHFV0RGHOHU

• $OO�LQVWDQFHV�IRU�D�JLYHQ�UHIHUHQFH�
DUH�DOLNH

• 1HZ�LQVWDQFHV�FDQ�EH�REWDLQHG�RQO\
IURP�WKH�UHIHUHQFH

• ,QVWDQFHV�FDQ�EH�PDGH�GLIIHUHQW�IURP�WKH�
UHIHUHQFH

• ,QVWDQFHV�FDQ�LQ�WXUQ�EH�XVHG�DV�QHZ�
UHIHUHQFHV

• (YHU\�REMHFW�LV�LQVWDQFH�	�UHIHUHQFH�DW�WKH�
VDPH�WLPH��KHQFH�© SURWRW\SH ª�

• ,QVWDQFHV�DQG�SURWRW\SHV�FDQ�EH�
V\QFKURQL]HG��DWWULEXWHV�VWUXFWXUH��ZKHQ�
QHHGHG
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$ERXW�)HDWXUHV

:KDW�LV�D�&$$9��)HDWXUH
)HDWXUH�8SGDWH�0HFKDQLVP
)HDWXUH�$WWULEXWHV
)HDWXUH�&DWDORJ�DQG�,QVWDQWLDWLRQ
)HDWXUH�DQG�/DWH�7\SLQJ
)HDWXUH�DQG�3HUVLVWHQF\
)HDWXUH�,QWHUIDFHV
6XPPDU\

,Q�WKLV�OHVVRQ�\RX�ZLOO�OHDUQ�WKH�&$7,$�9��)HDWXUHV�FUHDWLRQ�DQG PDQDJHPHQW
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&$$�9��)HDWXUHV

• $�IHDWXUH�LV�WKH�EDVLF�REMHFW�IRU�VSHFLILFDWLRQ�
PRGHOLQJ�

– $�IHDWXUH�VWRUHV�VSHFLILFDWLRQV�DQG�SURGXFHV�RQH�
RU�VHYHUDO�UHVXOWV�WKURXJK�DQ�XSGDWH�PHFKDQLVP

– ,W�RZQV�VRPH�$WWULEXWHV

– ,W�IROORZV�WKH�SURWRW\SH�LQVWDQFH�SDWWHUQ
– 7KH�SURWRW\SH�LV�WKH�VNHOHWRQ�RI�WKH�)HDWXUH��LWV�GDWD�GHVFULSWLRQ

– ,W�LV�D�ODWH�W\SH�REMHFW

– ,W�LV�SHUVLVWHQW
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6SHFLILFDWLRQ�DQG�5HVXOW�0DQDJHPHQW

• $�IHDWXUH�RZQV�VRPH�VSHFLILFDWLRQV�DQG�JHQHUDWHV�UHVXOWV�
WKURXJK�DQ�XSGDWH�PHFKDQLVP�

– )HDWXUH
V�XSGDWH�LV�WULJJHUHG�E\�D�PRGLILFDWLRQ�LQ�WKH�
VSHFLILFDWLRQV�

– $�VSHFLILFDWLRQ�FDQ�EH�D�VWULQJ��D�UHDO��DQ�LQWHJHU�RU�
DQRWKHU�IHDWXUH�

– $�UHVXOW�FDQ�EH�DQ\WKLQJ�IURP�IHDWXUHV�WR�JHRPHWU\�

6SHFLILFDWLRQ� �,QSXW�GDWD���������5HVXOW� �2XWSXW�GDWD

Specifications Results

Update



&RS\ULJKW�'$66$8/7�6<67(0(6�����
���

)HDWXUH�8SGDWH�0HFKDQLVP

7KH�6SHFV�0RGHOHU�SURYLGHV�WKH�LQIUDVWUXFWXUH�WR�
PDQDJH�XSGDWHV�

– ,W�DXWRPDWLFDOO\�SURSDJDWHV�QRWLILFDWLRQ�RI�FKDQJH�
DFURVV�WKH�VSHFLILFDWLRQ�WUHH��EXW�LW�GRHV�QRW�
WULJJHU�WKH�XSGDWH�LWVHOI�

– 'HFLGLQJ�LI�DQ�REMHFW�PXVW�EH�XSGDWHG�RU�QRW�LV�
WKH�UHVSRQVLELOLW\�RI�WKH�DSSOLFDWLRQ

Line

Sketch

Pad 3: Update decided 
by the application

1: Feature modified

2: Notification 
propagated by the 
specs modeler

Line

Sketch

Pad
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)HDWXUH�$WWULEXWHV

6SHFLILFDWLRQV�DQG�UHVXOWV�DUH�VWRUHG�LQ�WKH�IHDWXUH
V�
DWWULEXWHV�

– $Q�DWWULEXWH�LV�VLPLODU�WR�D�FODVV�PHPEHU�LQ�&��

– $Q�DWWULEXWH�FDQ�EH�D�GRXEOH��DQ�LQWHJHU��RU�DQRWKHU�
IHDWXUH�

– $Q�DWWULEXWH�KDV�D�TXDOLW\��LQSXW��RXWSXW�RU�QHXWUDO�
• ,QSXW�DWWULEXWHV�VWRUH�6SHFLILFDWLRQV

• 2XWSXW DWWULEXWHV�VWRUH�5HVXOWV JHQHUDWHG�IURP�WKH�6SHFLILFDWLRQV

• 2WKHU�SURSHUWLHV�DUH�VWRUHG�LQ�1HXWUDO�DWWULEXWHV�
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$WWULEXWHV�DQG�8SGDWH

– :KHQ�D�IHDWXUH�LV�PRGLILHG����
• )HDWXUHV�WKDW�WDNH�WKLV�IHDWXUH�DV�DQ�LQSXW�DUH�

PDUNHG�QRW�XS�WR�GDWH������

• )HDWXUHV�WKDW�DUH�RXWSXW�RI�WKLV�IHDWXUH�DUH�
PDUNHG�QRW�XS�WR�GDWH������

– :KHQ�D�IHDWXUH�PXVW�EH�XSGDWHG�
���

• ,I�WKLV�IHDWXUH�LV�DQ�RXWSXW�RI�DQRWKHU�IHDWXUH��
WKHQ�LWV�RZQHU�LV�XSGDWHG�LQVWHDG������

• ,QSXW�IHDWXUHV�DUH�XSGDWHG�ILUVW

– ,Q�ERWK�FDVH�QHXWUDO�DWWULEXWHV�DUH�
LJQRUHG�

Solid

Solid

Offset

In

Out

Solid to 
offset

Result

1: Solid is 
modified

1.1: Offset is 
not up to date

2: Update 
required on 

solid

2.1: Owner 
feature, is 
updated 

instead of the 
result

1.2: Solid is 
not up to date
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)HDWXUH�&DWDORJ

• )HDWXUH�GHILQLWLRQV�DUH�VWRUHG�LQ�D�FDWDORJ�ILOH

– $�IHDWXUH�GHILQLWLRQ��VNHOHWRQ��LV�FDOOHG�D�6WDUWXS

– 7KHUH�FDQ�EH�DV�PDQ\�FDWDORJ�ILOH�DV�QHHGHG�
• 8VHU�FDWDORJ�ILOHV�HQG�ZLWK��&$7IFW

• '6�FDWDORJ�ILOHV�HQG�ZLWK��IHDW

 01011
101010
0101…

Feature 
Startup

Catalog

2: Create startup in 
catalog

3: Save catalog

1: Create or 
upgrade catalog

Steps to create a new Startup:
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)HDWXUH�,QVWDQWLDWLRQ

• ,QVWDQWLDWLRQ�IROORZV�WKH�3URWRW\SH�,QVWDQFH�3DWWHUQ

– $�IHDWXUH�LV�LQVWDQWLDWHG�IURP�LWV�VWDUWXS�

– 7KH�VWDUWXS�PXVW�EH�UHWULHYHG�IURP�WKH�FDWDORJ�

– 7KH�LQVWDQFH�ZLOO�EH�DQ�H[DFW�FRS\�RI�WKH�VWDUWXS�DQG�
ZLOO�UHWDLQ�DQ\�DWWULEXWHV�ZLWK�WKHLU�LQLWLDO�GHIDXOW�YDOXH�

 0101110
10100101
…

Feature 
Startup

Catalog

Feature 
Instance

Feature 
Instance

Feature 
Instance

1: Open Catalog

2: Read startup 
from catalog

3: Instantiate 
Feature with a 

factory
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)HDWXUH�DQG�/DWH�7\SLQJ

• $�IHDWXUH�LV�D�ODWH�W\SH�

– %HKDYLRUV�DUH�SURYLGHG�WKURXJK�WKH�H[WHQVLRQ�
PHFKDQLVP��DQ�2EMHFW�0RGHOHU�VHUYLFH��

– ,QKHULWDQFH�EHWZHHQ�IHDWXUH�LV�DOORZHG
• 1HZ�IHDWXUH�ZLOO�LQKHULW�ERWK�EHKDYLRUV�DQG�DWWULEXWHV�RI�LWV�VXSHU�W\SH

Feature

OM Extension Interface
 ���H[WHQGV�!!

Father Feature
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)HDWXUH�DQG�3HUVLVWHQF\

• 7R�EH�SHUVLVWHQW�D�IHDWXUH�PXVW�EH�FUHDWHG�LQ�D�FRQWDLQHU��
7KLV�FRQWDLQHU�EHORQJV�WR�D�GRFXPHQW�

– 6DYLQJ�WKH�GRFXPHQW�ZLOO�LQ�WXUQ�VDYH�WKH�IHDWXUH�

Catalog Document on 
Disk

Document in memory

Container

Startup
Instances

1: Instantiation

2: Save
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)HDWXUH�,QVWDQFHV

• (YHU\�IHDWXUH�LV�DQ�LQVWDQFH�RI�D�&$76SHF2EMHFW

– ,W�LPSOHPHQWV�VHYHUDO�'6�LQWHUIDFHV�

Any Feature

 Interface to remove a feature

CATISpecObject

LifeCycleObject

CATIExtendable

CATISpecAttrAccess

CATISpecUpdate

 Interface to extend a feature

 Interface to manage feature 
update

 Interface to instantiate a 
startup, and manage attributes

 Interface to valuates feature’s 
attributes
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)HDWXUH�,QWHUIDFHV�0LJUDWLRQ

• )URP�5���IHDWXUH�LQWHUIDFHV�ZLOO�XQGHUJR�VRPH�PDMRU�
FKDQJHV�

– &$7,6SHF2EMHFW�LQWHUIDFH�LV�GHSUHFDWHG�DQG�ZLOO�EH�
UHSODFHG�E\�WKH�IROORZLQJ�LQWHUIDFHV�

• &$7,6SHF%DVH�IRU�IHDWXUH�LQVWDQWLDWLRQ

• &$7,6SHF$WWU0DQDJHU�IRU�DWWULEXWH�PDQDJHPHQW

– 2WKHU�GHSUHFDWHG�LQWHUIDFHV�DUH�
• &$7,6SHF$WWU$FFHVV��DWWULEXWH�YDOXDWLRQ��ZLOO�EH�UHSODFHG�E\�&$7,6SHF$WWU9DOXH

• &$7,6SHF$WWU.H\��DWWULEXWH�LQGH[�IRU�IDVW�DFFHVV��ZLOO�EH�UHSODFHG�E\�
&$7,6SHF.H\
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)HDWXUH�,QWHUIDFHV��9�5��

• $W�WKH�HQG�RI�WKH�PLJUDWLRQ��IHDWXUH�LQWHUIDFHV�ZLOO�EH�

 Interface to remove a featureCATISpecBase

LifeCycleObject

CAT Extendable

CATISpecAttrManager

CATISpecAttrValue

CATISpecUpdate

 Interface to extend a feature

 Interface to manage feature’s 
attributes

 Interface to valuates feature’s 
attributes

 Interface to instantiate a startup

 Interface to manage feature 
update

Any Feature
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$ERXW�)HDWXUHV
6XPPDU\

&$76SHF2EMHFW

&$76SHF2EMHFW

&$7,6SHF2EMHFW

&$$(0\7\SH%XLOG

+5(68/7�%XLOG���^«�`

&$$(0\7\SH%XLOG

+5(68/7�%XLOG���^«�`

CATObjectCATObject

&$7,%XLOG

 0\7\SH

&$$(0\7\SH

&$$(0\7\SH

&$$,0\7\SH

 6XSHU�7\SH
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3URJUDPPLQJ�7DVNV

&UHDWLRQ�RI�D�1HZ�)HDWXUH
)HDWXUH�&DWDORJ�PDQDJHPHQW

,Q�WKLV�OHVVRQ�\RX�ZLOO�OHDUQ�KRZ�WR�LPSOHPHQW�)HDWXUHV
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3URFHVV�WR�GHILQH�D�QHZ�IHDWXUH

– 'HVLJQ�P\�6WDUW�XS

– 'HILQH�WKH�UHIHUHQFH�GDWD�VWUXFWXUH
• &UHDWH�RU�XSJUDGH�D�&DWDORJ
• &UHDWH�WKH�6WDUWXS
• 'HILQH�WKH�6WDUWXS�DWWULEXWHV
• 6DYH�WKH�&DWDORJ�

– ,PSOHPHQW�WKH�GLIIHUHQW�EHKDYLRUV�
• 3URYLGH�WKH�LPSOHPHQWDWLRQV�IRU�WKH�LQWHUIDFHV�WR�EH�VXSSRUWHG�E\�WKH�IHDWXUH�

WKURXJK�2EMHFW�0RGHOHU�H[WHQVLRQ�V�
• ,I�QHHGHG��SURYLGH�WKH�%XLOG�PHFKDQLVP

– &UHDWH�LQVWDQFHV�
• &ORQH�WKH�VWDUWXS
• 6HW�WKH�LQVWDQFH�DWWULEXWHV
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3DUDOOHO�EHWZHHQ�UHJXODU�&���DQG�
2EMHFW6SHFV0RGHOHU�

&�� 2EMHFW6SHFV0RGHOHU

&ODVV�0\6SHF2EMHFW��SXEOLF�5RRW2EMHFW
^
SXEOLF�
0\6SHF2EMHFW���
0\6SHF2EMHFW�GRXEOH�YDOXH��
a0\6SHF2EMHFW���

��

��
SULYDWH�
GRXEOH�BP\9DOXH�

`�

&ODVV�0\6SHF2EMHFW��SXEOLF�5RRW2EMHFW
^
SXEOLF�
0\6SHF2EMHFW���
0\6SHF2EMHFW�GRXEOH�YDOXH��
a0\6SHF2EMHFW���

��

��
SULYDWH�
GRXEOH�BP\9DOXH�

`�

Data Structure defined in a header file

0\6SHF2EMHFW

0\6SHF2EMHFW

5RRW2EMHFW

5RRW2EMHFW

 P\$WWULEXWH

Data Structure defined by program and 
stored in a feature catalog

 0\6SHF2EMHFW�K  0\&DWDORJ�&$7IFW

&���LQKHULWDQFH�WR�EH�

UHSODFHG�E\�IHDWXUH�

LQKHULWDQFH

'DWD�PHPEHUV�UHSODFHG�

E\�DWWULEXWHV
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&�� 2EMHFW6SHFV0RGHOHU

&ODVV�0\6SHF2EMHFW��SXEOLF�5RRW2EMHFW
^
SXEOLF�
0\6SHF2EMHFW���
0\6SHF2EMHFW�GRXEOH�YDOXH��
a0\6SHF2EMHFW���

��
YRLG�P\0HWKRG���

��
SULYDWH�
GRXEOH�BP\9DOXH�

`�

&ODVV�0\6SHF2EMHFW��SXEOLF�5RRW2EMHFW
^
SXEOLF�
0\6SHF2EMHFW���
0\6SHF2EMHFW�GRXEOH�YDOXH��
a0\6SHF2EMHFW���

��
YRLG�P\0HWKRG���

��
SULYDWH�
GRXEOH�BP\9DOXH�

`�

Methods are defined in a header file and 
implemented in a cpp file

Supported interfaces are defined in a 
dictionary and implemented by an 

extension
 0\6SHF2EMHFW�K

%HKDYLRU�LPSOHPHQWHG�

WKURXJK�H[WHQVLRQ

0\6SHF2EMHFW

0\6SHF2EMHFW

&$$(0\7\SH

YRLG�P\0HWKRG��
^«`

&$$(0\7\SH

YRLG�P\0HWKRG��
^«`

&$$,0\7\SH

3DUDOOHO�EHWZHHQ�UHJXODU�&���DQG�
2EMHFW6SHFV0RGHOHU�



&RS\ULJKW�'$66$8/7�6<67(0(6�����
���

&�� 2EMHFW6SHFV0RGHOHU

0\2EMHFW��P\,QVWDQFH� �18//�
P\,QVWDQFH� �QHZ�0\2EMHFW�������

0\2EMHFW��P\,QVWDQFH� �18//�
P\,QVWDQFH� �QHZ�0\2EMHFW�������

Instantiation through the class 
constructor and the new operator

Instantiation from the startup retrieved in 
the feature catalog, and then attribute 

valuation

Document in memory

Container

Instances
Startup

MyCatalog.CATfct

3DUDOOHO�EHWZHHQ�UHJXODU�&���DQG�
2EMHFW6SHFV0RGHOHU�
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&DWDORJ�'HILQLWLRQ�

– &UHDWH�D�QHZ�FDWDORJ

• 6XIIL[��&$7IFW

• 0XVW�EH�ORFDWHG�LQ�WKH�&1H[W?UHVRXUFHV?JUDSKLF�
GLUHFWRU\�RI�\RXU�IUDPHZRUN�

• 8VH�WKH�&UHDWH&DWDORJ�PHWKRG�GHILQHG�LQ�KHDGHU�ILOH�
&$7&DWDORJ)DFWRU\6HUYLFHV�K

&$78QLFRGH6WULQJ�FDWDORJ1DPH� ��0\&DWDORJ�&$7IFW��

&$7,&DWDORJ�SL0\&DWDORJ� �18//�

+5(68/7�UF� ���&UHDWH&DWDORJ��	FDWDORJ1DPH��	SL0\&DWDORJ���

���6HW�D�FOLHQW�LGHQWLILFDWLRQ�IRU�WKH�FDWDORJ��

&$78QLFRGH6WULQJ�FOLHQW,G� �³«��

UF� �P\&DWDORJ��!�6HW&OLHQW,G�	FOLHQW,G���

$�VSHFLILF�LGHQWLILHU�WKDW�DOORZ�
DFFHVV�WR�\RXU�FDWDORJ�
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– 2U�XSJUDGH�DQ�H[LVWLQJ�FDWDORJ

• 0XVW�EH�D�XVHU�FDWDORJ

• 8VH�WKH�8SJUDGH&DWDORJ�PHWKRG�GHILQHG�LQ�KHDGHU�
ILOH�&$7&DWDORJ)DFWRU\6HUYLFHV�K

– 7KH�FOLHQW�,'�LV�QHHGHG�WR�RSHQ�WKH�FDWDORJ

&$78QLFRGH6WULQJ�FDWDORJ1DPH� ��0\&DWDORJ�&$7IFW��

&$7,&DWDORJ�SL0\&DWDORJ� �18//�

&$78QLFRGH6WULQJ�FOLHQW,G� �³«��

+5(68/7�UF� ���8SJUDGH&DWDORJ��	FDWDORJ1DPH��	SL0\&DWDORJ��	FOLHQW,G��

&DWDORJ�'HILQLWLRQ�
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– &UHDWH�WKH�VWDUWXSV
• 6HH�QH[W�VOLGH�

– $GG�$WWULEXWHV�WR�\RXU�VWDUWXSV��1H[W�6OLGH�

– 6DYH�WKH�FDWDORJ
• 8VH�WKH�6DYH&DWDORJ�PHWKRG�GHILQHG�LQ�KHDGHU�ILOH�

&$7&DWDORJ)DFWRU\6HUYLFHV�K

&$78QLFRGH6WULQJ�VWRUDJH1DPH� �«�

+5(68/7�UF� ���6DYH&DWDORJ���	SL&DWDORJ���	VWRUDJH3DWK1DPH���

&DWDORJ�'HILQLWLRQ�
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6WDUWXS�'HILQLWLRQ�

– $�VWDUWXS�LV�GHILQHG�E\�

• LWV�QDPH��LQVWDQFH�QDPH�
– &$78QLFRGH6WULQJ�

• LWV�ODWH�W\SH�
– &$78QLFRGH6WULQJ�

• LWV�VXSHU�W\SH��RSWLRQDO��WKH�ODWH�W\SH�RI�WKH�VWDUWXS�LW�
20�GHULYHV�IURP�

– &$78QLFRGH6WULQJ�

– 7KH�QHZ�VWDUWXS�ZLOO�LQKHULW�DOO�WKH�DWWULEXWHV�DQG�EHKDYLRUV�GHILQHG�DW�WKH�
OHYHO�RI�WKH�VXSHU�W\SH�VWDUWXS�

&$7%DVH8QNQRZQ��P\6WDUW8S� �18//�

+5(68/7�UF� �P\&DWDORJ�!&UHDWH68,Q&DWDORJ� 	P\6WDUW8S��

	P\6WDUW8S1DPH��	P\6WDUW8S7\SH�����������������

³&$7,6SHF2EMHFW´��

	P\6WDUW8S6XSHU7\SH����
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• 7KHUH�DUH�WKUHH�GLIIHUHQW�FDVHV

– &UHDWLRQ�RI�D�VWDUWXS�IURP�VFUDWFK
• 8VH�&$7,&DWDORJ��&UHDWH68,Q&DWDORJ�ZLWKRXW�VXSHU�W\SH�

– &UHDWLRQ�RI�D�VWDUWXS�WKDW�GHULYH�IURP�D�XVHU�VWDUWXS
• ,I�WKH�RULJLQDO�FDWDORJ�LV�QRW�DOUHDG\�RSHQ�XVH�$FFHVV&DWDORJ�WR RSHQ�LW�LQ�UHDG�

RQO\�PRGH�

• 7KHQ�XVH�&$7,&DWDORJ��&UHDWH68,Q&DWDORJ�

– &UHDWLRQ�RI�D�VWDUWXS�WKDW�GHULYH�IURP�D�'6�VWDUWXS
• ,Q�WKH�FXUUHQW�YHUVLRQ��RSHQ�WKH�'6�FDWDORJ�ZLWK�2SHQ&DWDORJ�WKHQ�FDOO�

&$7,&DWDORJ��&UHDWH68,Q&DWDORJ�

• /DWHU��\RX�ZLOO�XVH�D�VSHFLILF�IDFWRU\�WR�FUHDWH�D�GHULYHG�VWDUWXS�

6WDUWXS�'HILQLWLRQ�
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)HDWXUH�$WWULEXWH�'HILQLWLRQ

– 1DPH��&$78QLFRGH6WULQJ��

– 7\SH���&���HQXPHUDWLRQ�YDOXH��
• $�VLPSOH�W\SH�

– WNBVWULQJ���WNBGRXEOH���WNBERROHDQ����WNBRFWHW���WNBLQWHJHU

• $�IHDWXUH�W\SH
– WNBVSHFREMHFW��D�UHIHUHQFH�WR�DQRWKHU�IHDWXUH�
– WNBFRPSRQHQW���WKH�IHDWXUH�LV�DJJUHJDWHG

• D�OLVW�RI�DQ\�RWKHU�W\SHV��
– WNBOLVW��

• $�PRUH�JHQHUDO�REMHFW�W\SH�
– WNBH[WHUQDO��D�UHIHUHQFH�WR�DQ�REMHFW�WKDW�LPSOHPHQWV�WKH�&$7,/LQNDEOH2EMHFW�
LQWHUIDFH

– 4XDOLW\��GHILQHV�WKH�DWWULEXWH�UROH�LQ�WKH�EXLOG�SURFHVV�DQG�XSGDWH�
PHFKDQLVP

• VSB287��RXWSXW�GDWD�
• VSB,1��LQSXW�GDWD�IRU�WKH�%XLOG�SURFHVV
• VSB1(875$/��DWWULEXWH�LJQRUHG�E\�WKH�XSGDWH�PHFKDQLVP
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$GGLQJ�$WWULEXWHV�WR�WKH�6WDUWXS

– *HW�D�SRLQWHU�WR�&$7,6SHF2EMHFW�RQ�WKH�VWDUWXS�

– 8VH�WKH�$GG$WWULEXWH�PHWKRG�IURP�WKH�&$7,6SHF2EMHFW�
LQWHUIDFH�WR�GHILQH�D�QHZ�DWWULEXWH

– $Q�DWWULEXWH�DFFHVV�PRGH�LV�SXEOLF�E\�GHIDXOW��EXW�FDQ�
EH�VHW�WR�SULYDWH�

• XVH�WKH�6HW$FFHVV�PHWKRG

&$7,6SHF2EMHFW��P\6WDUW8S6SHF� �18//�

UF� �P\6WDUW8S�!4XHU\,QWHUIDFH�,,'B&$7,6SHF2EMHFW��YRLG�	P\6WDUW8S6SHF���
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$WWULEXWH�'HILQLWLRQ�([DPSOH

&$78QLFRGH6WULQJ�0\$WWULEXWH1DPH� �³6NHWFK��

&$7,6SHF$WWULEXWH�0\6NHWFK$WWULEXWH� �18//�

0\6NHWFK$WWULEXWH� �P\6WDUW8S6SHF�!$GG$WWULEXWH��0\$WWULEXWH1DPH�

WNBVSHFREMHFW�

VSB,1���

'HILQLWLRQ�RI�DQ�LQSXW�DWWULEXWH�

UHIHUULQJ�WR�DQRWKHU�VSHF�REMHFW�

&$78QLFRGH6WULQJ�0\/LVW$WWULEXWH1DPH� �³/LVW��

&$7,6SHF$WWULEXWH�0\/LVW$WWULEXWH� �18//�

0\/LVW$WWULEXWH� �P\6WDUW8S6SHF�!$GG$WWULEXWH� 0\/LVW$WWULEXWH1DPH��

WNBOLVW�WNBVSHFREMHFW�

VSB,1��

���2U

0\/LVW$WWULEXWH� �P\6WDUW8S6SHF�!$GG$WWULEXWH� 0\/LVW$WWULEXWH1DPH��

WNBOLVW�WNBVSHFREMHFW��

VSB,1���

7ZR�ZD\V�WR�GHILQH�DQ�DWWULEXWH�

FRUUHVSRQGLQJ�WR�D�OLVW�RI�YDOXHV�
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6HWWLQJ�$WWULEXWHV�'HIDXOW�9DOXHV

– 7R�VHW�DWWULEXWH�GHIDXOW�YDOXH��XVH�WKH�DSSURSULDWH�
PHWKRG�

• &$7,6SHF$WWULEXWH��6HW[[[
– 6HW6WULQJ�WR�DVVLJQ�D�YDOXH�WR�D�WNBVWULQJ�W\SH�DWWULEXWH�

– 6HW6SHF2EMHFW��6HW/LVW6WULQJ��6HW'RXEOH�����

– 7R�VHW�DQ�DWWULEXWH�YDOXH�E\�XVLQJ�DQRWKHU�DWWULEXWH��XVH

• &$7,6SHF$WWULEXWH��6HW6SHF$WWULEXWH

&$7,6SHF$WWULEXWH�0\'RXEOH$WWULEXWH� �����

0\'RXEOH$WWULEXWH�!6HW'RXEOH������
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)HDWXUH�,QVWDQWLDWLRQ

– 7R�FUHDWH�DQ�LQVWDQFH�

• 2SHQ�WKH�&DWDORJ�LQ�UHDG�RQO\
– 8VH�PHWKRG�$FFHVV&DWDORJ�GHILQHG�LQ�ILOH�&$7&DWDORJ)DFWRU\6HUYLFHV�K

• 5HWULHYH�WKH�6WDUWXS

• ,QVWDQWLDWH�WKH�VWDUWXS
– 8VH�WKH�&$7,6SHF2EMHFW��,QVWDQWLDWH�PHWKRG

• 6HW�DWWULEXWHV�YDOXHV

– 2SHQ�WKH�FDWDORJ

&$7,&RQWDLQHU�SL6SHF&RQW� �«�

&$78QLFRGH6WULQJ�FDWDORJ1DPH� ��0\&DWDORJ�&$7IFW��

&$78QLFRGH6WULQJ�FOLHQW,'� ��,'��

&$7,&DWDORJ�SL&DWDORJ� �18//�

UF� ���$FFHVV&DWDORJ��	FDWDORJ1DPH��	FOLHQW,'��SL6SHF&RQW��	SL&DWDORJ���
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)HDWXUH�,QVWDQWLDWLRQ

– 5HWULHYH�WKH�6WDUWXS�LI�QRW�DOUHDG\�GRQH

– ,QVWDQWLDWH�WKH�6WDUWXS�LQ�WKH�IHDWXUH�FRQWDLQHU�

&$7%DVH8QNQRZQ�P\6WDUW8S� �18//�

&$78QLFRGH6WULQJ�P\6WDUW8S1DPH� �³0\6WDUW8S��

UF� �SL&DWDORJ�!5HWULHYH68�� 	P\6WDUW8S��

	P\6WDUW8S1DPH�

³&$7,6SHF2EMHFW����

&$7,6SHF2EMHFW�SL6SHF2Q6WDUWXS� �18//�

UF� �P\6WDUW8S�!4XHU\,QWHUIDFH��,,'B&$7,6SHF2EMHFW�

�YRLG��	SL6SHF2Q6WDUWXS���

&$7,6SHF2EMHFW�SL6SHF2Q,QVWDQFH� �SL6SHF2Q6WDUWXS��!,QVWDQFLDWH��P\6WDUW8S1DPH��SL6SHF&RQW��
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$VVLJQLQJ�YDOXHV�WR�IHDWXUH�DWWULEXWHV

– $WWULEXWHV�VKRXOG�EH�DFFHVVHG�WKURXJK�WKH�
&$7,6SHF$WWU$FFHVV�LQWHUIDFH�

• 6WRUH�DQ�DWWULEXWH�NH\�WR�VSHHG�XS�DFFHVV

• 8VH�*HW;;;�DQG�6HW;;;�PHWKRGV�WR�DFFHVV�WR�WKH�
YDOXH

&$7,6SHF$WWU$FFHVV�SL$FFHVV� �18//�

+5(68/7�UF� �P\)HDWXUH�!4XHU\,QWHUIDFH��,,'B&$7,6SHF$WWU$FFHVV�

�YRLG���	SL$FFHVV��

LI���BDWW.H\��^

BDWW.H\� �SL$FFHVV�!*HW$WWU.H\�´0\$WWULEXWH���

`

GRXEOH�P\9DOXH� �SL$FFHVV�!*HW'RXEOH�BDWW.H\��

5HWULHYH�WKH�DWWULEXW�YDOXH�XVLQJ�LWV�NH\�

,I�QHFHVVDU\��LQLWLDOL]H�WKH�DWWULEXWH�NH\��

5HWULHYH�WKH�DFFHVV�LQWHUIDFH��

VWDWLF�&$7,6SHF$WWU.H\��BDWW.H\� �18//�
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,PSOHPHQW�WKH�)HDWXUH�%HKDYLRUV

– ,QWHUIDFHV�DUH�LPSOHPHQWHG�WKURXJK�WKH�2EMHFW�0RGHOHU�
H[WHQVLRQ�PHFKDQLVP

– $W�OHDVW�\RX�ZLOO�ZDQW�WR�
• 3URYLGH�D�EXLOG�PHFKDQLVP�IRU�\RXU�IHDWXUH

• (QFDSVXODWH�LQ�\RXU�RZQ�LQWHUIDFH�V��WKH�DFFHVV�WR�WKH�IHDWXUH
V DWWULEXWHV

– <RX�PD\�DOVR�ZDQW�WR�LPSOHPHQW�VRPH�'6�LQWHUIDFHV�WR�
EHWWHU�LQWHJUDWH�\RXU�IHDWXUH�LQ�&$7,$�9��
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)HDWXUH�%XLOG

– 7R�DOORZ�UH�FRPSXWDWLRQ��D�IHDWXUH�PXVW�LPSOHPHQW�WKH�
&$7,%XLOG�LQWHUIDFH�

– &$7,%XLOG�,QWHUIDFH�KDV�RQO\�RQH�PHWKRG�

• ,W��UHWULHYHV�WKH�LQSXW�DWWULEXWHV�YDOXHV�

• FDOFXODWHV�WKH�PRGLILHG�RXWSXW�DQG�QHXWUDO�DWWULEXWHV�
YDOXHV�

• VWRUHV�WKH�PRGLILHG�DWWULEXWHV�YDOXHV�

YLUWXDO�+5(68/7�%XLOG���

���)HDWXUH�!!

CAAFeature

��20�([WHQVLRQ!!

CAAEBuildOnFeature CATIBuild ���H[WHQGV�!!
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8VHU�&DWDORJ�0DQDJHPHQW

– &DWDORJ�ILOHV�DUH�GHGLFDWHG�WR�VWRUH�IHDWXUH�GHILQLWLRQ�
�VWDUWXS��

– $�&DWDORJ�PD\�VWRUH�DQ\�QXPEHU�RI�VWDUWXS�

– 2QFH�FUHDWHG�D�FDWDORJ�VKRXOG�QHYHU�EH�GHOHWHG
• ,Q�IDFW�D�FDWDORJ�KDV�D�XQLTXH�,'�ZKLFK�LV�XVHG�WR�LGHQWLI\�WKH�VWDUWXSV�LW�FRQWDLQV��

:KHQ�D�FDWDORJ�LV�GHOHWHG�DQG�UHFUHDWHG��H[LVWLQJ�LQVWDQFHV�RI�IHDWXUH�ZLOO�VWLOO�
UHIHUHQFH�WKH�ROG�FDWDORJ�,'�

• ,QVWHDG�XSJUDGH�LW�

– &DWDORJV�LPSOHPHQW�WKH�LQWHUIDFH�&$7,&DWDORJ�

• 8VH�WKLV�LQWHUIDFH�WR�DGG�VWDUWXSV�WR�D�FDWDORJ
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8VHU�&DWDORJ�6HUYLFHV

– '6�SURYLGHV�VHYHUDO�PHWKRGV�WR�PDQDJH�XVHU�FDWDORJV��
WKH\�DUH�GHILQHG�LQ�ILOH�&$7&DWDORJ)DFWRU\6HUYLFHV�K

• &UHDWH&DWDORJ
– 7KLV�PHWKRG�FUHDWHV�D�QHZ�FDWDORJ�

• 8SJUDGH&DWDORJ
– 7KLV�PHWKRG�RSHQ�D�FDWDORJ�IRU�PRGLILFDWLRQ�

– 8VH�WKLV�PHWKRG�ZKHQ�\RX�ZDQW�WR�PRGLI\�DQ�H[LVWLQJ�FDWDORJ�

• $FFHVV&DWDORJ
– 7KLV�PHWKRG�RSHQ�D�FDWDORJ�LQ�UHDG�RQO\�IRU�IHDWXUH�LQVWDQWLDWLRQ

• 6DYH&DWDORJ
– 6DYH�D�QHZ�RU�DQ�XSJUDGHG�FDWDORJ

– 7R�SURWHFW�WKH�XVH�RI�\RXU�FDWDORJ��WKRVH�PHWKRGV�WDNHV�D�
FOLHQW�,'�
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'DWD�&RPSDWLELOLW\�5XOHV

– 7R�HQVXUH�D�DVFHQGDQW�GDWD�FRPSDWLELOLW\�EHWZHHQ�
VXEVHTXHQW�UHOHDVH�RI�\RXU�DSSOLFDWLRQ�\RX�PXVW�IROORZ�
VRPH�UXOHV�

• 2Q�D�6WDUWXS�
– <RX�FDQ�DGG�RU�GHOHWH�DWWULEXWHV�

– <RX�FDQ�FKDQJH�DQ�DWWULEXWH�LQLWLDO�YDOXH�

– <RX�FDQQRW�PRGLI\�DQ�DWWULEXWH�W\SH�RU�TXDOLW\��LQ���RXW���QHXWUDO��

– <RX�FDQ�FKDQJH�LW
V�QDPH�

• 2Q�D�&DWDORJ
– <RX�FDQ�DGG�QHZ�VWDUWXSV��DV�ORQJ�DV�WKHLU�QDPH�DUH�XQLTXH�LQ�DOO�FDWDORJV�

– <RX�FDQQRW�GHOHWH�D�VWDUWXS�RU�PRYH�LW�WR�DQRWKHU�FDWDORJ�

– <RX�FDQQRW�FKDQJH�WKH�QDPH�RI�FDWDORJ�RU�WU\�WR�FUHDWH�LW�WZLFH�

– <RX�FDQQRW�PRGLI\�DQ�DWWULEXWH�W\SH�RU�TXDOLW\��LQ��RXW�RU�QHXWUDO��
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$FFHVVLQJ�WR�'6�&DWDORJV

– 7KH�&$7&DWDORJ)DFWRU\6HUYLFHV�PHWKRGV�GR�QRW�ZRUN�RQ�
'6�FDWDORJV�

– ,Q�WKH�FXUUHQW�YHUVLRQ�RI�&$$�\RXU�DUH�DEOH�WR�RSHQ�D�'6�
FDWDORJ�IRU�VWDUWXS�GHULYDWLRQ�

• 8VH�WKH�PHWKRG�&$7,&DWDORJ0DQDJHU��2SHQ&DWDORJ�IROORZHG�E\�
&UHDWH68,Q&DWDORJ�RQ�\RXU�FDWDORJ�WR�FUHDWH�D�VWDUWXS�WKDW�GHULYH�IURP�D�'6�
VWDUWXS�

– ,Q�WKH�VXEVHTXHQW�YHUVLRQ��\RX�ZLOO�QRW�EH�DEOH�WR�RSHQ�D�
'6�FDWDORJ�GLUHFWO\�

• ,QVWHDG�\RX�ZLOO�XVH�D�IDFWRU\�PHWKRG��WKDW�GR�ERWK�WKH�2SHQ&DWDORJ�DQG�WKH�
&UHDWH68,Q&DWDORJ�

• 7KHUH�ZLOO�EH�RQH�IDFWRU\�PHWKRG�IRU�HYHU\�IHDWXUH�RSHQ�WR�GHULYDWLRQ
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$ERXW�)HDWXUHV�([WHQVLRQV

)HDWXUH�([WHQVLRQ

,Q�WKLV�OHVVRQ�\RX�ZLOO�OHDUQ�WKH�FRQFHSW�RI�)HDWXUHV�H[WHQVLRQV
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)HDWXUH�([WHQVLRQ

• 7KH�6SHFLILFDWLRQ�0RGHOHU�SURYLGHV�D�PHFKDQLVP�WR�H[WHQG�
DQ�H[LVWLQJ�IHDWXUH�E\�DGGLQJ�QHZ�DWWULEXWHV�RQ�LW��ZLWKRXW�
LQKHULWDQFH�

– $�IHDWXUH�H[WHQVLRQ�KDV�LWV�RZQ�DWWULEXWHV��QHXWUDO��

– ,WV�GHILQLWLRQ�LV�VWRUHG�LQ�D�FDWDORJ���&$7IFW��

– $�IHDWXUH�H[WHQVLRQ�LV�OLQNHG�ZLWK�DQ�DSSOLFDWLRQ�

– $Q�IHDWXUH�H[WHQVLRQ�LV�FUHDWHG�RQ�D�IHDWXUH�DW�UXQ�WLPH�

– ,W�LV�VWRUHG�LQ�DQ�DSSOLFDWLYH�FRQWDLQHU�DQG�FDQ�EH�
DFWLYDWHG�DQG�GHDFWLYDWHG�RQ�GHPDQG�
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)HDWXUH�([WHQVLRQ

7KH�IHDWXUH�H[WHQVLRQ�PHFKDQLVP�DOORZV�GDWD�VKDULQJ�ZLWKRXW�
DQ\�GRFXPHQWV�FRUUXSWLRQ�

$�IHDWXUH�H[WHQVLRQ�ZLOO�EH�DFWLYH�LQ�DQ�H[LVWLQJ�GRFXPHQW�
RQO\�LI�WKH�DSSOLFDWLRQ�DQG�WKH�H[WHQVLRQV�FDWDORJ�DUH�
SUHVHQWV�

LI�QRW��WKH�IHDWXUH�EHKDYLRUV�DUH�QRW�LPSDFWHG

$�IHDWXUH�H[WHQVLRQ�KDV�LWV�RZQ�,QWHUIDFH�WR�DFFHVV�WKHVH�
DWWULEXWHV��

6HYHUDO�IHDWXUH�H[WHQVLRQV�FRXOG�H[WHQG�D�IHDWXUH�IRU�RQH�RU�
GLIIHUHQW�DSSOLFDWLRQV

$Q\�IHDWXUH�H[WHQVLRQ�FRXOG�H[WHQGV�DQ\�IHDWXUH�
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���H[WHQGV�!!

)HDWXUH�([WHQVLRQ

<<feature>>
3XPS

<<feature extension>>
3XPS(OHFWULFDO'DWD

V([WHQVLRQ

Electrical Datas

<<feature extension>>
3XPS+\GUDXOLF'DWDV

([WHQVLRQ

Hydraulic Datas

 Electrical Application

 Hydraulic Application

���H[WHQGV�!!

([DPSOH��

 Other Applications

 © 6HHV ª

 © 6HHV ª

 © 6HH ª
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3URJUDPPLQJ�7DVNV

3URFHVV�WR�GHILQH�D�)HDWXUH�([WHQVLRQ�
'HILQH�WKH�IHDWXUH�H[WHQVLRQ�GDWD�VWUXFWXUH�
&UHDWH�LQVWDQFH�LQ�GRFXPHQW�

,Q�WKLV�OHVVRQ�\RX�ZLOO�OHDUQ�KRZ�WR�LPSOHPHQW�D�)HDWXUH�([WHQVLRQ
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3URFHVV�WR�GHILQH�D�)HDWXUH�([WHQVLRQ

– 'HILQH�WKH�IHDWXUH�H[WHQVLRQ�GDWD�VWUXFWXUH
• &UHDWH�WKH�H[WHQVLRQ�FDWDORJ
• &UHDWH�WKH�IHDWXUH�H[WHQVLRQ�LQ�WKH�FDWDORJ
• 'HILQH�WKH�IHDWXUH�H[WHQVLRQ�DWWULEXWHV
• 6DYH�WKH�&DWDORJ�

– ,PSOHPHQW�RQ�WKH�IHDWXUH�H[WHQVLRQ�WKH�DWWULEXWHV�DFFHVV�
LQWHUIDFH

– &UHDWH�LQVWDQFH�LQ�GRFXPHQW
• &UHDWH�DQ�DSSOLFDWLYH�FRQWDLQHU�IRU�DQ�DSSOLFDWLYH�GRPDLQ
• 2SHQ�WKH�H[WHQVLRQ�FDWDORJ�LQ�WKH�DSSOLFDWLYH�FRQWDLQHU
• $FWLYDWH�WKH�IHDWXUH�H[WHQVLRQ�RQ�WKH�IHDWXUH
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3URFHVV�WR�GHILQH�D�)HDWXUH�([WHQVLRQ

– 0DQDJHPHQW
• 9HULI\�WKDW�D�IHDWXUH�H[WHQVLRQ�LV�DFWLYH

• $FFHVV�WKH�IHDWXUH�H[WHQVLRQ¶V�DWWULEXWHV

• 4XHU\�DOO�WKH�DFWLYH�IHDWXUH�H[WHQVLRQV�RI�WKH�IHDWXUH
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'HILQH�WKH�IHDWXUH�H[WHQVLRQ�GDWD�
VWUXFWXUH

– &UHDWH�WKH�H[WHQVLRQ�FDWDORJ

– &UHDWH�WKH�IHDWXUH�H[WHQVLRQ�LQ�WKH�FDWDORJ

&$78QLFRGH6WULQJ�&DWDORJ1DPH� ��0\([W&DWDORJ�&$7IFW��

&$7,&DWDORJ�SL0\([W&DWDORJ� �18//�

+5(68/7�UF� ���&UHDWH&DWDORJ��	&DWDORJ1DPH��	SL0\([W&DWDORJ���

���6HW�D�FOLHQW�LGHQWLILFDWLRQ�IRU�WKH�FDWDORJ��

&$78QLFRGH6WULQJ�&OLHQW,G� ��0\&OLHQW,G��

UF� �SL0\([W&DWDORJ��!�6HW&OLHQW,G���	&OLHQW,G����

&$7,([WHQVLRQ)DFWRU\�SL)DFWRU\2Q0\([W&DWDORJ� �18//�

UF� �SL0\([W&DWDORJ��!�4XHU\,QWHUIDFH���,,'B&$7,([WHQVLRQ)DFWRU\���YRLG��	SL)DFWRU\2Q0\([W&DWDORJ��

FRQVW�FKDU�([WHQVLRQ/DWH7\SH� ��0\([WHQVLRQ��

&$7,([WHQVLRQ�SL0\([W� �18//�

UF� �SL)DFWRU\2Q0\([W&DWDORJ��!�&UHDWH([WHQVLRQ���([WHQVLRQ/DWH7\SH��

([WHQVLRQ6XSHU7\SH��

	SL0\([W���

May be NULL if no inheritance
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'HILQH�WKH�IHDWXUH�H[WHQVLRQ�GDWD�
VWUXFWXUH

– 'HILQH�WKH�IHDWXUH�H[WHQVLRQ�DWWULEXWHV

– 6DYH�WKH�FDWDORJ

&$7,6SHF2EMHFW�SL6SHF2Q0\([W� �18//�

UF� �SL0\([W��!�4XHU\,QWHUIDFH��,,'B&$7,6SHF2EMHFW���YRLG��	SL6SHF2Q0\([W���

SL0\([W�±!�5HOHDVH�����SL0\([W� �18//�

���H[DPSOH��

&$78QLFRGH6WULQJ�$WWULEXW1DPH� ��«��

���E\�GHIDXOW��WKH�DWWULEXWH¶V�TXDOLW\�RI�D�IHDWXUH�H[WHQVLRQ�LV 1(875$/

&$7,6SHF$WWULEXWH�SL$WWULEXWH� �SL6SHF2Q0\([W��!�$GG$WWULEXWH��$WWULEXW1DPH��WNBVWULQJ���

SL$WWULEXWH��!�5HOHDVH�����SL$WWULEXWH� �18//�

UF� ���6DYH&DWDORJ��	SL0\([W&DWDORJ��&DWDORJ1DPH���

SL0\([W&DWDORJ��!�5HOHDVH����SL0\([W&DWDORJ� �18//�
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&UHDWH�DQ�LQVWDQFH�LQ�D�GRFXPHQW

– &UHDWH�DQ�DSSOLFDWLYH�FRQWDLQHU�IRU�DQ�DSSOLFDWLYH�
GRPDLQ

&$78QLFRGH6WULQJ�$SSOL&RQW,G� ��&RQWDLQHU1DPH��

&$78QLFRGH6WULQJ�&RQWDLQHU/DWH7\SH� ��0\&RQWDLQHU7\SH��

&$78QLFRGH6WULQJ�&RQWDLQHU6XSHU7\SH� ��&$7)HDW&RQW��

&$7%DVH8QNQRZQ�S$SSOL&RQW� �18//�

UF� ���&$7&UHDWH$SSOLFDWLYH&RQWDLQHU�	 S$SSOL&RQW�

S'RFXPHQW�

&RQWDLQHU/DWH7\SH��

,,'B&$7,&RQWDLQHU�

&RQWDLQHU6XSHU7\SH�

$SSOL&RQW,G��

&$7,&RQWDLQHU�SL$SSOL&RQW� ��&$7,&RQWDLQHU��S$SSOL&RQW�

The container must be of type CATFeatCont 
or must derive from a CATFeatCont

Pointer on the document (CATDocument *)
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&UHDWH�DQ�LQVWDQFH�LQ�D�GRFXPHQW

– 2SHQ�WKH�H[WHQVLRQ�FDWDORJ�LQ�WKH�DSSOLFDWLYH�
FRQWDLQHU

&$7,&DWDORJ�SL0\([W&DWDORJ� �18//�

UF� ���$FFHVV&DWDORJ�	&DWDORJ1DPH��	&OLHQW,G��SL$SSOL&RQW��SL0\([W&DWDORJ��

SL$SSOL&RQW��!�5HOHDVH����

SL$SSOL&RQW� �18//�

SL0\([W&DWDORJ��!�5HOHDVH����

SL0\([W&DWDORJ� �18//�

���*HW�D�&$7�([WHQGDEOH�SRLQWHU�RQ�WKH�IHDWXUH�WR�EH�H[WHQGHG

&$7�([WHQGDEOH�SL([WHQGDEOH)HDWXUH,QVWDQFH� �18//�

UF� �)HDWXUH,QVWDQFH�!4XHU\,QWHUIDFH������,,'B&$7�([WHQGDEOH�

�YRLG��	SL([WHQGDEOH)HDWXUH,QVWDQFH���

Open the catalog inside the applicative container. From that point, 
extensions will be automatically instantiated in this applicative container.
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&UHDWH�DQ�LQVWDQFH�LQ�D�GRFXPHQW

– $FWLYDWH�WKH�IHDWXUH�H[WHQVLRQ�RQ�WKH�IHDWXUH

&$7%RROHDQ�&UHDWH,I1HFHVVDU\� �758(�

UF� �SL([WHQGDEOH)HDWXUH,QVWDQFH��!�$FWLYDWH([WHQVLRQ��([WHQVLRQ/DWH7\SH���

$SSOL&RQW,G��

&UHDWH,I1HFHVVDU\���

The link between the feature (thru the CAT Extendable interface) and the feature extension is created 
at this step
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$ERXW�3URYLGHUV

3URYLGHUV�
3URJUDPPLQJ�ZLWK�SURYLGHUV

,Q�WKLV�OHVVRQ�\RX�ZLOO�OHDUQ�WKH�FRQFHSW�RI�3URYLGHUV
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3URYLGHUV

• 7KH�3URYLGHUV�PHFKDQLVP�DOORZV�DQ�H[WHUQDO�DSSOLFDWLRQ�
XVLQJ�)HDWXUH�H[WHQVLRQ�WR�EH�LQWHJUDWHG�LQ�WKH�QDWLYH�
EHKDYLRUV�RI�D�'6�DSSOLFDWLRQ��

• ,Q�RWKHU�ZRUGV��'6�DSSOLFDWLRQV�GR�QRW�QHHG�WR�EH�DZDUH�RI�
WKH�VSHFLILF�FRQWHQWV�RI�HDFK�DSSOLFDWLYH�FRQWDLQHU�RU�
IHDWXUH�H[WHQVLRQ�IRXQG�LQ�WKH�GRFXPHQW�DQG�\HW�VWLOO�EH�
FDSDEOH�RI�WDNLQJ�WKHVH�LQWR�DFFRXQW�ZKHQ�SHUIRUPLQJ�
QDWLYH�WDVNV��VXFK�DV�QDYLJDWLRQ�RU�YLVXDOL]DWLRQ��

• 3URYLGHUV�DUH�QRW�SHUVLVWHQW
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3URYLGHUV

)LYH�SURYLGHU�LQWHUIDFHV�KDYH�EHHQ�GHILQHG�

&$7,1DYLJDWH3URYLGHU FRUUHVSRQGLQJ�WR
&$7,1DYLJDWH2EMHFW��

&$7,�'9LVX3URYLGHU FRUUHVSRQGLQJ�WR�&$7,�'*HR9LVX��

&$7,,FRQ3URYLGHU FRUUHVSRQGLQJ�WR�&$7,1DYLJ0RGLI\��

&$7,&W[0HQX3URYLGHU FRUUHVSRQGLQJ�WR�&$7,8,$FWLYDWH��

&$7,3DUP3URYLGHU FRUUHVSRQGLQJ�WR�&$7,3DUP3XEOLVKHU��
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3URYLGHUV

<<featureDS>>
3XPS

<<feature extension>>
3XPS([WHQVLRQ

���H[WHQGV�!!

([DPSOH��

<<feature>>
$JJUHJDWHG)HDWXUH

Spec Container

Applicative Container

��20�,PSOHPHQWDWLRQ!!

CAANavigProviderImpl CATINavigateProviderCATINavigateObject

CATINavigateObject

Using CATINavigateProvider allows to link 
the aggregated feature to the DS feature
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– ,PSOHPHQW�WKH�SURYLGHU�LQWHUIDFH

– 'HFODUH�3URYLGHU�RQ�WKH�GRFXPHQW�DIWHU�\RX�FUHDWH�\RXU�
DSSOLFDWLYH�FRQWDLQHU

3URJUDPPLQJ�ZLWK�3URYLGHUV

��20�,PSOHPHQWDWLRQ!!

CAAProviderImpl CATIxxxProvider

���5HWULHYH�D &$7,3URYLGHUV SRLQWHU�RQ�WKH�FXUUHQW�GRFXPHQW

&$7,3URYLGHUV SL3URYLGHUV2Q'RFXPHQW  �18//�

+5(68/7�UF� �S'RF��!�4XHU\,QWHUIDFH�,,'B&$7,3URYLGHUV� �YRLG��	SL3URYLGHUV2Q'RFXPHQW��

���'HFODUH�SURYLGHU�WR�OLVW�WKH�FKLOGUHQ�RI�WKH�DSSOLFDWLYH�FRQWDLQHU

&$$3URYLGHU,PSOS0\3URYLGHU  �QHZ�&$$3URYLGHU,PSO���

UF� SL3URYLGHUV2Q'RFXPHQW �! $GG3URYLGHU �&$7,[[[3URYLGHU��&ODVV,G��� S0\3URYLGHU��



&RS\ULJKW�'$66$8/7�6<67(0(6�����
���

3URJUDPPLQJ�ZLWK�3URYLGHUV

+5(68/7�&$$1DYLJ3URYLGHU,PSO��*HW&KLOGUHQ�&$7%DVH8QNQRZQ� L2EM �

&$7/,673�&$7%DVH8QNQRZQ�� R/LVW&KLOGUHQ�

^

&$7,/LQNDEOH2EMHFW� SL/LQNDEOH2Q([W)HDWXUH  �18//�

+5(68/7�UF� L2EM �!�4XHU\,QWHUIDFH��,,'B&$7,/LQNDEOH2EMHFW���YRLG��	SL/LQNDEOH2Q([W)HDWXUH��

&$7'RFXPHQW�S'RF� �18//�

LI�68&&(('('�UF��S'RF� SL/LQNDEOH2Q([W)HDWXUH �!�*HW'RFXPHQW���

HOVH�UHWXUQ�(B)$,/�

&$7%DVH8QNQRZQ� 0\$SSOLFDWLYH&RQWDLQHU  18//�

&$7,GHQW�LG$SSOL&RQW  ��&$7)HDW&RQW��

&$78QLFRGH6WULQJ DSSOL&RQW1DPH��0\$SSOLFDWLYH&RQWDLQHU���

UF  ���&$7*HW$SSOLFDWLYH&RQWDLQHU � 	0\$SSOLFDWLYH&RQWDLQHU����

S'RF���������������������

,,'B&$7,&RQWDLQHU���������

DSSOL&RQW1DPH��

([DPSOH�� ,PSOHPHQW�&$7,1DYLJDWH3URYLGHU��*HW&KLOGUHQ

retrieve document

Retrieve the applicative container
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3URJUDPPLQJ�ZLWK�3URYLGHUV

&$$,)HDWXUH([W�SL)HDWXUH([W� �18//�

UF� L2EM �!�4XHU\,QWHUIDFH��,,'B�&$$,)HDWXUH([W����YRLG��	�SL)HDWXUH([W��

LI�68&&(('('�UF�

^ &$7,([WHQGDEOH���� S,([W3URG  �18//�

UF� �SL)HDWXUH([W �!4XHU\,QWHUIDFH�,,'B&$7,([WHQGDEOH� �YRLG���	S,([HQGDEOHW3XPS��

FRQVW�FKDU� ([WHQVLRQ1DPH  ��3XPS([WHQVLRQ��

UF� �S,([HQGDEOHW3XPS�!,V([WHQVLRQ$FWLYH� ([WHQVLRQ1DPH�DSSOL&RQW1DPH���

LI�68&&(('('�UF�

^ &$7,3XPS([WHQVLRQ �S,3XPS([W  �18//�

UF� �SL)HDWXUH([W �!4XHU\,QWHUIDFH�,,'B&$7, 3XPS([WHQVLRQ� �YRLG���	S,([HQGDEOHW3XPS��

&$7,6SHF2EMHFW��SL6SHF� �S,([HQGDEOHW3XPS�!*HW$JJUHJDWHG)HDWXUH���

�R/LVW&KLOGUHQ��!$SSHQG��&$7%DVH8QNQRZQ �SL6SHF��

`

`

UHWUXQ�6B2.�

`

([DPSOH�� ,PSOHPHQWV�&$7,1DYLJDWH3URYLGHU��*HW&KLOGUHQ

check if extension is actived

retrieve aggregated feature

Add aggregated feature to the list
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,Q�WKLV�&RXUVH�\RX�KDYH�VHHQ«

7KH�9��)HDWXUH�FRQFHSW

7KH�)HDWXUH�FUHDWLRQ�DQG�PDQDJHPHQW

+RZ�WR�LPSOHPHQW�D�)HDWXUH

+RZ�WR�H[WHQG�D�)HDWXUH

+RZ�WR�LQWHJUDWH�SURYLGHUV

7R�6XP�8S����
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&$$�9��9LVXDOL]DWLRQ

)UDPHZRUN�2EMHFWLYHV

0RGHO���9LHZ���&RQWUROOHU�$UFKLWHFWXUH

9LVXDOL]DWLRQ�,QWHUIDFHV
� &$7,9LVX
� &$7,0RGHO(YHQWV

<RX�ZLOO�OHDUQ�KRZ�WR�PDQDJH�REMHFW�UHSUHVHQWDWLRQ
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)UDPHZRUN�2EMHFWLYHV

• 9LVXDOL]H�D�PRGHO

– $�PRGHO�LV�YLVXDOL]HG�WKDQNV�WR�D�JUDSKLF�
UHSUHVHQWDWLRQ

• 0XOWL�ZLQGRZ�PDQDJHPHQW

– &RPSRQHQWV�FDQ�EH�VHHQ�LQ�VHYHUDO�YLHZHUV�RI�WKH�
VDPH�RU�RI�VHYHUDO�ZLQGRZV�DW�WKH�VDPH�WLPH

• 'LUHFW�PDQLSXODWLRQ

– 9LHZHUV�SURYLGH��'�DQG��'�PDQLSXODWRUV�WR�LQWHUDFW�
ZLWK�WKH�UHSUHVHQWDWLRQ
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$UFKLWHFWXUH�3ULQFLSOHV

• 0RGHO���9LHZ���&RQWUROOHU
– $VVXPH�WKH�LQGHSHQGHQFH�EHWZHHQ�WKH�GDWD�PRGHO�
DQG�WKH�SUHVHQWDWLRQ��YLHZ�

– $OORZ�WR�FKDQJH�WKH�YLHZHU�ZLWKRXW�LPSDFW�RQ�WKH�
GDWD

• 9LVXDOL]DWLRQ�LV�UXOHG�E\�WKH�FRQWUROOHU
– 0DQDJH�RQH�RU�VHYHUDO�YLHZV�RI�WKH�GDWD
– 1RWLI\�WKH�YLHZV�ZKHQ�WKH�GDWD�FKDQJH
– 5HFHLYH�WKH�XVHU�LQWHUDFWLRQV�WR�XSGDWH�WKH�PRGHO�
ZKHQ�QHFHVVDU\��REMHFW�FUHDWLRQ��PRGLILFDWLRQ�RU�
GHOHWLRQ�
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$UFKLWHFWXUH�2YHUYLHZ

&$7,0RGHO(YHQWV

�� Asks for the graphic 
representation

�� Sets the graphic 
representation to the 

viewpoint

5RRW�2EMHFW

��
Attaches

&$7,�'*HR9LVX

&$$,*UDSK�'9LVX

&$7,9LVX

��Sends Notification

9LHZHU

9LHZSRLQW�'

%DJ�'

9LHZSRLQW�'

%DJ�'

&RQWUROOHU

9LHZ0RGHO

&$7&RPPDQG

&$79LV0DQDJHU

'DWD
&RPSRQHQW

�� Send 
notification 

(user 
interaction)

&$76HOHFWRU

�� Update the model
(if necessary)
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&RQWUROOHU�0LVVLRQV

• 7KH�FRQWUROOHU�GLVSOD\V�D�URRW�REMHFW��IHGHUDWLYH�PRGHO�HQWLW\���

– ,W�JHWV�UHSUHVHQWDWLRQV�IURP�WKH�URRW�REMHFW

• ,W�GLVSOD\V�WKH�URRW�REMHFW�LQ�HYHU\�YLHZHU�DQG�HYHU\�
YLHZSRLQW�GHILQHG�LQ�WKH�GRFXPHQW�ZLQGRZ�

– 7KH�URRW�REMHFW�DVNV�UHSUHVHQWDWLRQV�IRU
LWV�FKLOGUHQ�WR�WKH�FRQWUROOHU

• ,W�JURXSV�WKHP�LQ�D�EDJ
RI�UHSUHVHQWDWLRQV

• &KLOGUHQ�PD\�DOVR�EH�
IHGHUDWLYH�HQWLWLHV
�UHFXUVLYH�SURFHVV�

Displayed objects

Root
object

Controller
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&RQWUROOHU�0LVVLRQV

• 7KH�FRQWUROOHU�UHIUHVKHV�YLHZHUV�DFFRUGLQJ�WR�PRGHO�
FKDQJHV

– /LVWHQV�WR�HYHQWV�VHQW�E\�WKH�PRGHO

• &UHDWLRQ���$VN�IRU�QHZ�UHSUHVHQWDWLRQV��LI�DQ\�

• 0RGLILFDWLRQ���0RGLI\�RU�UH�FRPSXWHV�WKH�
UHSUHVHQWDWLRQ

• 'HOHWLRQ���5HPRYHV�REVROHWH�UHSUHVHQWDWLRQV��LI�
UHTXLUHG�

PDQDJHV
YLHZHU�FRQWHQWV
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&RQWUROOHU�&UHDWLRQ

• 7KH�FRQWUROOHU�&$79LV0DQDJHU�LV�XQLTXH

– <RX�DUH�QRW�UHVSRQVLEOH�WR�FUHDWH�RU�GHOHWH�LW

– <RX�FDQ�UHWULHYH�LW�E\�D�JOREDO�DFFHVV�PHWKRG��

&$79LV0DQDJHU��*HW9LV0DQDJHU���
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5RRW�2EMHFW�$WWDFKPHQW

• $WWDFKPHQW�IURP�WKH�5RRW�2EMHFW�WR�WKH�&RQWUROOHU

– ,W�FUHDWHV�RQH�RU�VHYHUDO��L�H���'��'��FHOOV�RI�
YLVXDOL]DWLRQ

• $�FHOO�RI�YLVXDOL]DWLRQ�LV��

– $�URRW�REMHFW

– $�YLHZSRLQW

– $�OLVW�RI�YLVXDOL]DWLRQ�LQWHUIDFHV�XVHG�E\�WKH�
FRQWUROOHU

– $�&$76HOHFWRU�WKDW�DOORZV�WKH�XVHU�WR�LQWHUDFW�ZLWK�
WKH�UHSUHVHQWDWLRQ
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&RQWUROOHU�3URWRFRO������

• 7KH�FRQWUROOHU�KDV�WR�NQRZ�WKH�9LVXDOL]DWLRQ�LQWHUIDFHV

– 7KH�REMHFW�EHKDYLRU�LV�GHVFULEHG�WKURXJK�D�GHGLFDWHG�
LQWHUIDFH�WKDW�GHULYHV�IURP�&$7,9LVX�

– 7KH�URRW�REMHFW�DQG�DOO�LWV�GHVFHQGDQWV�DGKHUH�WR�LW�

'LVSOD\HG
2EMHFW

&$7,�'*HR9LVX &$7,�'*HR9LVX 0\�'*HR9LVX

5RRW
2EMHFW

&$7,9LVX
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&RQWUROOHU�3URWRFRO������

• &RQWUROOHU�XVHV�WKH�9LVXDOL]DWLRQ�LQWHUIDFHV�WR�

– &UHDWH�WKH�LQLWLDO�JUDSKLF�UHSUHVHQWDWLRQ
• %XLOG5HS�PHWKRG

– 8SGDWH�WKH�UHSUHVHQWDWLRQ
• 0RGLI\5HS�PHWKRG

– %XLOG�WKH�UHSUHVHQWDWLRQ�IRU��SUH�KLJKOLJKW�SXUSRVHV
• %XLOG+LJKOLJKW/RRN�PHWKRG

– %XLOG�WKH�OLVW�RI�VHOHFWHG�HOHPHQWV�ZKHQ�WKH�
UHSUHVHQWDWLRQ�LV�VHOHFWHG

• 'HFRGH*UDSKLF�PHWKRG
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&RQWUROOHU�3URWRFRO������

• &RQQHFWLRQ�IURP�0RGHO�WR�9LVXDOL]DWLRQ�ZRUOG

– &$7,0RGHO(YHQWV�VHQGV�HYHQWV�ZKHQ�WKH�PRGHO�LV�
XSGDWHG

– 7KHVH�HYHQWV�LQIRUP�WKH�FRQWUROOHU�ZKHQ�UH�
FRPSXWDWLRQ�LV�QHHGHG

– 7KH�URRW�REMHFW�DQG�LWV�GHVFHQGDQWV�DGKHUH�WR�LW

Root Object

CATIModelEvents
Displayed

Object

CATIModelEvents
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&RQWUROOHU�3URWRFRO������

• 8VHU�,QWHUDFWLRQ

– $�&$76HOHFWRU�LV�FUHDWHG�ZLWK�D�FHOO�RI�YLVXDOL]DWLRQ�WR�
DQVZHU�WR�XVHU�DFWLRQV��6HOHFW��3LFN��'UDJ��«�

– $�&$7&RPPDQG�FDQ�EH�XVHG�WR�FDWFK�DQG�SURFHVV�WKH�
QRWLILFDWLRQV�VHQG�E\�WKH�&$76HOHFWRU

– 7KH�&$7&RPPDQG�LV�DVVRFLDWHG�WR�WKH�&$76HOHFWRU�
GXULQJ�WKH�5RRW�2EMHFW�DWWDFKPHQW
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(YHQWV�7UHH

���:KHQ�\RX�DJJUHJDWH�WKH�GLVSOD\HG�REMHFW�WR�WKH�URRW�

&$7,0RGHO(YHQWV�BYDU VS0RGHO(YHQWV2Q5RRW�SL5RRW��

SL0RGHO(YHQWV2Q5RRW�!&RQQHFW7R��&$7%DVH8QNQRZQ�'LVSOD\HG2EMHFW��

���:KHQ�\RX�ZDQW�WR�XSGDWH�WKH YLVXDOLVDWLRQ�

&$7&UHDWH�&UHDWHQRWLI�'LVSOD\HG2EMHFW��

&$7,0RGHO(YHQWVBYDU VS0RGHO(YHQWV2Q2EMHFW�'LVSOD\HG2EMHFW��

VS0RGHO(YHQWV2Q2EMHFW�!*HW'LVSDFKHU�&UHDWHQRWLI��

• $�QRWLILFDWLRQ�FDQ�EH
&$7&UHDWH
&$70RGLI\
&$7'HOHWH
&$70RGLI\9LV3URSHUWLHV

Root Object

Displayed
Object

&RQQHFW7R

6HQG1RWLILFDWLRQ
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9LVXDOL]DWLRQ ,QWHUIDFHV

'LVSOD\HG

2EMHFW

CATIVisu

&$7,0RGHO(YHQWV

&$7,�'*HR9LVX

&$7,�'*HR9LVX

«
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&$7,9LVX�,PSOHPHQWDWLRQ

• $GDSWHU�FODVV���&$7([W,9LVX
– ,W�SURYLGHV�DOPRVW�DOO�UHTXHVWHG�IXQFWLRQV�H[FHSW�
%XLOG5HS

• ��GHIDXOW�LQWHUIDFHV���7KH�VDPH�REMHFW�FDQ�EH�UHSUHVHQWHG�
LQ��'�DQG�RU��'
– &$7,�'*HR9LVX�DQG�RU�&$7,�'*HR9LVX�
– WKH�%XLOG5HS�PHWKRG�UHWXUQV�D�SRLQWHU�WR�D�&$75HS�

TSTEVisuOnMyObject

CATExtIVisu

CATI3DGeoVisu

CATRep* BuildRep();
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5HSUHVHQWDWLRQV

&$75HS

&$7�'5HS

&$7�'%DJ5HS &$7�'&XVWRP5HS 2WKHU�5HS�7\SHV

&$7�')DFH*3

&$7*UDSKLF3ULPLWLYH

&$7�'%RXQGLQJ6SKHUH

&$7*UDSKLF$WWULEXWH6HW

2WKHU�*3�7\SHV&$7�'/LQH*3
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&$7,0RGHO(YHQWV�,PSOHPHQWDWLRQ

• $GDSWHU�FODVV��&$7([W,0RGHO(YHQWV

– 1R�QHHG�WR�UH�LPSOHPHQW�DQ\�PHWKRG

TSTEEventsOnMyObject

CATExtIModelEvents

CATIModelEvents
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,Q�WKLV�OHVVRQ�\RX�KDYH�VHHQ«

0RGHO�9LHZ�&RQWUROOHU�SULQFLSOH

7KH�LQWHUIDFHV�ZKLFK�PDQDJH�WKH�9LVXDOL]DWLRQ�RI�
)HDWXUHV

7R�6XP�8S����
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$SSOLFDWLRQ)UDPH

$SSOLFDWLRQ)UDPH

,Q�WKLV�OHVVRQ�\RX�ZLOO�OHDUQ�WKH�&$7,$�9��IUDPH�DQG�'RFXPHQWV�HGLWLRQ�
LQIUDVWUXFWXUH
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/RRN�DQG�)HHO�RI�WKH�&$7,$�9��IUDPH

�'�9LHZHU

6HOHFW

&RPPDQG

*UDSK

9LHZHU

0HQX�%DU

6WDQGDUG�7RROEDU�

1HZ�2SHQ�6DYH�3ULQW

&XW�&RS\�3DVWH

8QGR�5HGR

+HOS

7RROEDUV�

WR�PDQDJH

2EMHFWV

3DQHO

&XUUHQW�

:RUNEHQFK

�'�9LHZ�3RLQW

6SHFLILFDWLRQ�

*UDSK�9LHZ�3RLQW

&RPSDVV
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:RUNVKRS�DQG�:RUNEHQFK

• $�ZRUNVKRS �RU�D�ZRUNEHQFK��GHILQHV�D�OLVW�RI�FRPPDQGV
DFFHVVLEOH�WKURXJK�PHQXV�RU�WRROEDUV�

• $�ZRUNVKRS�GHILQHV�WKH�FRPPRQ�PHQXV�DQG�WRROEDUV�
DVVRFLDWHG�WR�D�JLYHQ�GRFXPHQW�W\SH�

• $�ZRUNEHQFK�SURYLGHV�VSHFLDOL]HG�FRPPDQGV�
– 3DUW�'HVLJQ�IRU�VROLG�PRGHOLQJ

• 6HYHUDO�ZRUNEHQFKHV�PD\�EH�DVVRFLDWHG�WR�D�JLYHQ�
ZRUNVKRS
– )RU�WKH�&$73DUW�GRFXPHQW��VHYHUDO�ZRUNEHQFKHV�DUH�
DYDLODEOH�

• 3DUW�'HVLJQ��:LUHIUDPH�DQG�6XUIDFH�'HVLJQ��)UHH�6W\OH��*HQHUDWLYH�6KDSH�'HVLJQ�
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$�0RGHO�IRU�&RPPDQG�$FFHVV

0,N

1,N

1,N0,N

0,N1,1Document 
Type

Frame Toolbar

Workshop

Command

Workbench

– $�FRPPDQG�HQFDSVXODWHV�D�EDVLF�
XVHU�DFWLRQ�

• &UHDWLRQ��(GLWLRQ��$QDO\VLV��'HOHWLRQ

– $�ZRUNEHQFK�JURXSV�FRPPDQGV�
GHGLFDWHG�WR�D�JLYHQ�GRPDLQ�

• 3DUW�'HVLJQ��*HQHUDWLYH�'UDIWLQJ��
$VVHPEO\�'HVLJQ��«

– $�ZRUNVKRS�JURXSV�FRPPRQ�
FRPPDQGV�WR�D�VHW�RI�
ZRUNEHQFKHV�IRU�D�JLYHQ�
GRFXPHQW�W\SH

– 7KH�IUDPH�SURYLGHV�WKH�JHQHULF�
FRPPDQGV�IRU�DOO�WKH�ZRUNVKRSV
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&RPPDQG�+HDGHU

&RPPDQG�KHDGHU�KROG�QHFHVVDU\�LQIRUPDWLRQ�WR�ORDG�WKH�
FRPPDQG�
OLFHQVLQJ�PDQDJHPHQW�
DYDLODELOLW\�FRQGLWLRQV�

SLFN�DELOLW\

JUDSKLF�DSSHDUDQFH�
QRUPDO��IRFXVHG��SUHVVHG

WH[W�DSSHDUDQFH�
1DWLRQDO�/DQJXDJH�6XSSRUW

OD]\�ORDGLQJ�
ORDG�FRPPDQG�FRGH�MXVW�LQ�WLPH

0XOWL�UHSUHVHQWHG
,FRQ��0HQX�DQG�6KRUWFXW
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&RPPDQG�+HDGHU�&UHDWLRQ

�LQFOXGH��&$7&RPPDQG+HDGHU�K³

0DF'HFODUH+HDGHU��&$70\&PG+HDGHU���

YRLG�0\:RUNVKRS��&UHDWH&RPPDQGV��

^

QHZ�&$70\&PG+HDGHU��³&RPPDQG1DPH³���

³6KDUHG/LEUDU\'HILQLQJ7KH&RPPDQG³��

³&RPPDQG&ODVV1DPH����

�YRLG���'DWD7R%H3DVVHG7R7KH&RPPDQG���

«�

�LQFOXGH��&$7&RPPDQG+HDGHU�K³

0DF'HFODUH+HDGHU��&$70\&PG+HDGHU���

YRLG�0\:RUNVKRS��&UHDWH&RPPDQGV��

^

QHZ�&$70\&PG+HDGHU��³&RPPDQG1DPH³���

³6KDUHG/LEUDU\'HILQLQJ7KH&RPPDQG³��

³&RPPDQG&ODVV1DPH����

�YRLG���'DWD7R%H3DVVHG7R7KH&RPPDQG���

«�

 0\:RUNVKRS�FSS
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3UHVHQWDWLRQV

7KH�GRFXPHQW�
LQIUDVWUXFWXUH�
GHILQHV�WKH�ZD\�LW�
LV�GLVSOD\HG�

– D��'�YLHZ�
SRLQW

– D��'�YLHZ�
SRLQW

– D�JUDSK�YLHZ�
SRLQW

– D�FRPELQDWLRQ
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3UHVHQWDWLRQV

•6HYHUDO�
GRFXPHQWV�FDQ�
EH�GLVSOD\HG�DW�
WKH�VDPH�WLPH

•0',��0XOWLSOH�
'RFXPHQW�
,QIUDVWUXFWXUH
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3DWK�7R�2EMHFWV

$FFHVV�DQ�REMHFW�LV�
GRQH�WKUX�LWV�DQFHVWRUV�

(;��ZKHQ�VHOHFWLQJ�D�
OLQH�GHILQHG�LQ�D�VNHWFK��
WKH�FRPSOHWH�SDWK�WR�
DFFHVV�WKH�OLQH�LV��
UHWULHYHG�WKURXJK�D�
&$73DWK(OHPHQW �
?3DUW�?3DUW%RG\?6NHWFK
�?/LQH
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7KH�6HOHFW�&RPPDQG

6(/(&7�LV�WKH�GHIDXOW�
FRPPDQG�

– &RS\���&XW���3DVWH��
WKHP

– 'HOHWH�WKHP

– 3URYLGH�WKHP�DV�
LQSXW�IRU�
FRPPDQG�WR�EH�
ODXQFKHG�
�REMHFW�DFWLRQ��REMHFW�DFWLRQ�
SDUDGLJP�SDUDGLJP�

6HOHFWLRQ�RIIHUV�DOVR�D�PHDQ WR�SURYLGH�
PDQLSXODWRUV�RQ�REMHFWV�
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6HOHFWLRQ�PDQDJHPHQW

(DFK�GRFXPHQW�LV
FRQWUROOHG�E\�DQ�
HGLWRU�PDQDJLQJ�WKH�
VHOHFWLRQ�
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6HOHFWLRQ�PDQDJHPHQW

*URXS�RI�REMHFWV�

– &62��&XUUHQW�6HW�RI�2EMHFW
• FDQ�EH�XVHG�E\�DQ\�FRPPDQG�WR�UHWULHYH�WKH�VHOHFWHG�REMHFWV��
• 2EMHFWV�FRQWDLQHG�LQ�WKH�&62�KDYH�XVXDOO\�WKHLU�JUDSKLFDO�

UHSUHVHQWDWLRQ�KLJKOLJKWHG

– &$7;62��VSHFLDOL]HG�E\�WKH�IROORZLQJ�REMHFWV��NQRZQ�E\�WKH�YLHZHU�
• +62��+LJKOLJKWHG�6HW�RI�2EMHFWV��WKH�REMHFWV�WKDW�WKH�FRPPDQG�

KLJKOLJKWV��(DFK�REMHFW�LQ�WKH�&62�LV�DOVR�LQ�WKH�+62�
• 362��3UH�VHOHFWHG�6HW�RI�2EMHFWV��WKH�REMHFWV�WKDW�DUH�KDQGOHG�E\�D�

PDQLSXODWRU�VHW�E\�WKH�FXUUHQW�FRPPDQG��DQG�WKDW�DUH�SUH�DFWLYDWHG�
DQG�PRYHG��

– ,62��,QWHUDFWLYH�6HW�RI�2EMHFWV�
• XVHG�WR�FRQWDLQ�LQWHUDFWLYH�REMHFWV��WKDW�LV�REMHFWV�WKDW�DUH�QRW�SDUW�RI�

WKH�GRFXPHQW��EXW�ZKLFK�DUH�GLVSOD\HG�WR�HQDEOH�WKHLU�GRFXPHQW�REMHFW�
KDQGOLQJ��VXFK�DV�PDQLSXODWRU�KDQGOHV��
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2EMHFW�(GLWLRQ

2EMHFW�(GLWLRQ LV�HQDEOHG�LQ�D�ZD\�VSHFLILHG�E\�WKH�REMHFW�

– LI�SRVVLEOH��DQ�DSSURSULDWH�ZRUNVKRS�LV�ORDGHG
• GHSHQGLQJ�RQ�WKH�IDFW�WKDW�WKH�&$7,8,$FWLYDWH&$7,8,$FWLYDWH LQWHUIDFH�LV�LPSOHPHQWHG�E\�WKH�

DFWLYH�REMHFW��ZKRVH�HGLWLRQ�LV�UHTXHVWHG���RU�E\�RQH�RI�LWV�DQFHVWRUV

• ZRUNVKRSV�DUH�QRW�UHVHUYHG�WR�GRFXPHQW�W\SHV��H[DPSOH��6NHWFK�

– DGGLWLRQDOO\�DQ�HGLWLRQ�FRPPDQG�PD\�EH�VWDUWHG
• GHSHQGLQJ�RQ�WKH�IDFW�WKDW�WKH�&$7,(GLW&$7,(GLW LQWHUIDFH�LV�LPSOHPHQWHG�E\�WKH�DFWLYH�

REMHFW��UHWXUQ�WKH�&$7&RPPDQG�FODVV�LQVWDQFH�WKDW�HQDEOHV�WKH�REMHFW�HGLWLRQ��

• $FWLYDWH�PHWKRG�LV�FDOOHG�ZKHQHYHU�WKH�HQG�XVHU�LQWHQGV�WR�HGLW�WKH�REMHFW�E\�
GRXEOH�FOLFNLQJ�RU�WKURXJK�WKH�REMHFW
V�FRQWH[WXDO�PHQX��
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2EMHFW�(GLWLRQ

,PSOHPHQWLQJ�&$7,(GLW�,QWHUIDFH�RQ�DQ�REMHFW

❑ FUHDWH�DQ�H[WHQVLRQ�FODVV�WKDW�GHULYHV�IURP�&$7([W,(GLW�
FODVV�DQG�H[WHQGV�\RXU�REMHFW�FODVV��RU�ODWH�W\SH��DV�D�
GDWD�H[WHQVLRQ��7KHQ�LPSOHPHQW�WKH�$FWLYDWH���PHWKRG�

&$7([W,(GLW0\2EMHFW

&$7,(GLW

$FWLYDWH�PDNHV�QHZ�&RPPDQG�ZKLFK�LV�XVHG�IRU�FUHDWLRQ�DQG�PRGLILFDWLRQ

767((GLW2Q0\2EMHFW

$FWLYDWH���
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2EMHFW�3URSHUWLHV

7R�DGG�3URSHUWLHV�IRU�DQ�REMHFW�W\SH�
– ,I�LW¶V�D�'6�REMHFW��XVH�

&$7,3URSHUW\&$7,3URSHUW\
– ,I�QRW��FUHDWHV�DQG�LPSOHPHQWV�

\RXU�LQWHUIDFH�WR�GHILQH�
SURSHUWLHV

– LPSOHPHQW�WKH�
&$7,(GLW3URSHUWLHV&$7,(GLW3URSHUWLHV LQWHUIDFH�WR�
DGG�\RXU�RZQ�WDE�SDJH�LQ�ERWK�
FDVHV

2EMHFW�3URSHUWLHV�HGLWLRQ
FDQ�EH�WULJJHUHG�WKUX��

– 6HOHFWLQJ�LW��WKHQ�µ(GLW¶�PHQX�EDU
– 6HOHFWLQJ�LW��WKHQ�SUHVVLQJ�

$OW�(QWHU
– FRQWH[WXDO�PHQX�LWHP
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$SSOLFDWLRQ�3URSHUWLHV

$SSOLFDWLRQ�3URSHUWLHV�DUH�HGLWHG�WKUX�
WKH�7RROV�2SWLRQV�FRPPDQG�

– DOO�JOREDO�SDUDPHWHUV�DUH�VSHFLILHG�
KHUH��VRPH�DUH�VSHFLILF�WR�DQ�
DSSOLFDWLRQ��PRVW�DUH�VKDUHG�
DPRQJ�DOO�RI�WKHP�

– WKHLU�YDOXHV�DUH�NHSW�LQ�©VHWWLQJVª�
UHSRVLWRULHV�VRPHWLPHV�ERWK�LQ�
DGPLQLVWUDWRU�UHIHUHQFH�DQG�LQ�XVHU�
SUHIHUHQFHV

• &�?:LQQW?3URILOHV?8VHU?$SSOLFDWLRQ�
'DWD?'DVVDXOW�6\VWHPHV?&$76HWWLQJV

– WKH�LQWHUIDFH�WR�LPSOHPHQW�ZKHQ�
DGGLQJ�D�QHZ�WDE�SDJH�LV�
&$7,8VHU6HWWLQJV
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$SSOLFDWLRQ�,QWHJUDWLRQ

• 7ZR�ZD\V�WR�LQWHJUDWH�\RXU�FRPPDQGV�LQ�WKH�&$7,$�
9��IUDPH�

– 'HILQH�D�$GGLQ�LQ�D�VSHFLILF�FRQWH[W��
• DGG�VRPH�WRROEDUV�LQ�DQ�H[LVWLQJ�ZRUNEHQFK

– 'HILQH�D�QHZ�ZRUNEHQFK�OLQNHG�WR�D�VSHFLILF�
ZRUNVKRS�
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$GGLQ

$GGLQ2EMHFW &$7,«$GGLQ

'HILQH�DQ�REMHFW�WKDW�LPSOHPHQWV�WKH�$GGLQ�LQWHUIDFH�RI�DQ�
H[LVWLQJ�ZRUNEHQFK��7RROEDU�EXW�QRW�PHQX�

7ZR�PHWKRGV�WR�LPSOHPHQW�

YRLG�$GGLQ2EMHFW��&UHDWH&RPPDQGV��

&$7&PG&RQWDLQHU��$GGLQ2EMHFW��&UHDWH7RROEDUV��
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:RUNEHQFK

'HILQH�DQ�REMHFW�WKDW�LPSOHPHQWV�WKH�:RUNEHQFK�LQWHUIDFH�
RI�DQ�H[LVWLQJ�ZRUNVKRS��7RROEDU�DQG�PHQX�

'HILQH�DQ�$GGLQ�LQWHUIDFH�IRU�\RXU�QHZ�ZRUNEHQFK

7ZR�PHWKRGV�WR�LPSOHPHQW�

YRLG�:RUNEHQFK2EMHFW��&UHDWH&RPPDQGV��

&$7&PG:RUNEHQFK��:RUNEHQFK2EMHFW���&UHDWH:RUNEHQFK��
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:RUNVKRS���:RUNEHQFK�GHILQLWLRQ

«

&$7&PG:RUNEHQFK��0\:RUNEHQFK��&UHDWH:RUNEHQFK��

^

1HZ$FFHVV�&$7&PG:RUNEHQFK�S0\:RUNEHQFK�1HZ:RUNEHQFK��

1HZ$FFHVV�&$7&PG&RQWDLQHU�S0\&RQWDLQHU�1HZ7RRO%DU��

6HW$FFHVV&XVWRPHU1DPH�S0\&RQWDLQHU�³0\7RROEDU���

1HZ$FFHVV�&$7&PG6WDUWHU�S6WDUWHU��1HZ%XWWRQ���

6HW$FFHVV&RPPDQG�S6WDUWHU��³0\&RPPDQG����

6HW$FFHVV&KLOG�S0\&RQWDLQHU�S6WDUWHU���

1HZ$FFHVV�&$7&PG6WDUWHU�S6WDUWHU��1HZ%XWWRQ���

6HW$FFHVV&RPPDQG�S6WDUWHU��³0\&RPPDQG����

6HW$FFHVV1H[W�S6WDUWHU��S6WDUWHU���

$GG7RROEDU9LHZ�S0\&RQWDLQHU���5LJKW��

6HW$FFHVV&KLOG�S0\:RUNEHQFK�S0\&RQWDLQHU��

«

 :RUNVKRS�FSS

'HILQH�WKH�ZRUNEHQFK

'HILQH�WKH�FRQWDLQHU�LQ�

ZKLFK�WKH�FRPPDQGV�ZLOO�EH�

LQVWDQWLDWHG��,W�FDQ�EH�D�

WRROEDU�RU�D�PHQX

'HILQH�D�VWDUWHU�WKDW�ZLOO�EH�

DVVRFLDWHG�WR�D�FRPPDQG�

KHDGHU�DQG�WKHQ��DUUDQJH�WKH�

FRPPDQG�RUGHU

'HILQH�WKH�FRQWDLQHU�DV�D�

WRROEDU�SRVLWLRQ�LW�E\�GHIDXOW�

RQ�WKH�ULJKW�DQG�LQFOXGH�LW�LQ�

WKH�ZRUNEHQFK
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:RUNVKRS���:RUNEHQFK�GHILQLWLRQ

«

&$7&PG:RUNEHQFK��0\:RUNEHQFK��&UHDWH:RUNEHQFK��

^

«

1HZ$FFHVV�&$7&PG&RQWDLQHU�S,16(57�,16(57��

1HZ$FFHVV�&$7&PG&RQWDLQHU�S0\0HQX��0\0HQX��

6HW$FFHVV&KLOG�S0\0HQX�S,16(57��

1HZ$FFHVV�&$7&PG6WDUWHU�S0\&RPPDQG��0\&RPPDQG���

6HW$FFHVV&KLOG�S,16(57��S0\&RPPDQG����

6HW$FFHVV&RPPDQG�S0\&RPPDQG��³0\&RPPDQG���

6HW:RUNEHQFK0HQX�&$7&PG:RUNEHQFK���S0\0HQX��

UHWXUQ�&$7&PG:RUNEHQFK��

`

 :RUNVKRS�FSS

5HWULHYH�WKH�,QVHUW�0HQX

'HILQH�DQRWKHU�FRQWDLQHU�WR�

EH�DJJUHJDWHG�LQ�WKH�,QVHUW�

PHQX

'HILQH�WKH�FRQWDLQHU�DV�D�

PHQX�LQ�WKH�ZRUNEHQFK
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0DLQ�,QWHUIDFHV�WR�EH�LPSOHPHQWHG�E\�DQ�
2EMHFW

&$7,&XW$QG3DVWDEOH
&XW���&RS\���3DVWH

&$7,(GLW�
(GLW

/LIH&\FOH2EMHFW
'HOHWH

&$7,(GLW3URSHUWLHV
'HILQH�VSHFLILF�SURSHUWLHV

&$7,�'*HR9LVX�
&$7,�'*HR9LVX
'LVSOD\�LQ��'����'

&$7,1DYLJDWH2EMHFW
'LVSOD\�LQ�WKH�JUDSK�YLHZHU
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$GGLWLRQDO�,QIRUPDWLRQ���09&�PRGHO�
LQWHJUDWLRQ

$SSOLFDWLRQ

$SSOLFDWLRQ

'RFXPHQW

'RFXPHQW

:LQGRZ

:LQGRZ

9LHZHU

9LHZHU

&RQWDLQHU

&RQWDLQHU

�'9LHZHU

�'9LHZHU

�'9LHZHU

�'9LHZHU

*UDSK

*UDSK

6HOHFW

6HOHFW

6SHF�2EMHFW

6SHF�2EMHFW

+62

+62

362

362

&62

&62

Root container

1DYLJDWH2EMHFW

,QLW��3HUVLVWHQW����

(GLW�,Q3ODFH6LWH�8,$FWLYDWH

�'*HR9LVX

2EMHFW7\S�

2EMHFW7\S�

2EMHFW7\S�

2EMHFW7\S�

'RF7\S�

'RF7\S�

'RF7\S�

'RF7\S�
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,Q�WKLV�&RXUVH�\RX�KDYH�VHHQ«

+RZ�WR�FUHDWH�:RUNEHQFK�DQG�7RROEDU

+RZ�WR�LQWHJUDWH�\RXU�FRPPDQGV��DSSOLFDWLRQ�

7KH�VHOHFWLRQ�RI�DQ�REMHFW�LQ�WKH�&$7,$�9��IUDPH

7R�6XP�8S����
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2EMHFWLYHV�RI�&$$�9��'LDORJ(QJLQH
0DLQ�QRWLRQV
+RZ�WR�GHILQH�D�QHZ�LQWHUDFWLYH�FRPPDQG

&$$�9��'LDORJ(QJLQH

,Q�WKLV�FRXUVH�\RX�ZLOO�OHDUQ�WKH�PHFKDQLVPV�QHFHVVDU\�WR�
GHVFULEH�DQG�WR�PDQDJH�WKH�GLDORJ�RI�DQ�LQWHUDFWLYH�FRPPDQG��
KRZ�WR�PRQLWRU�WKH�LQWHUDFWLRQV�DW�UXQ�WLPH�DQG�PDQDJH�
8QGR�5HGR�FDSDELOLWLHV



&RS\ULJKW�'$66$8/7�6<67(0(6�����
���

&$$�9��'LDORJ(QJLQH�2EMHFWLYHV�

3URYLGHV�DOO�WKH�REMHFWV�DQG�PHFKDQLVPV�
QHFHVVDU\�WR�GHVFULEH�DQG�WR�PDQDJH�WKH�
GLDORJ�RI�DQ�LQWHUDFWLYH�FRPPDQG

0RQLWRUV�WKH�LQWHUDFWLRQV�DW�UXQ�WLPH

0DQDJHV�8QGR�5HGR�FDSDELOLWLHV
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0DLQ�QRWLRQV

1RWLRQV�WR�GHVFULEH�D�GLDORJ
)LQLWH�6WDWH�0DFKLQH
'LDORJ�$JHQW
'LDORJ�&RPPDQG�/LIH�&\FOH
,QWHUUXSWLRQ�E\�DQRWKHU�FRPPDQG
0DQDJLQJ�8QGR�5HGR

,Q�WKLV�OHVVRQ�\RX�ZLOO�OHDUQ�WKH�&RPPDQGV�PDQDJHPHQW�LQ�&$7,$�9�
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1RWLRQV�WR�GHVFULEH�D�GLDORJ

– $�6WDWH LV�D�VWHS�LQ�D�GLDORJ�ZKHUH�WKH�SURJUDP�LV�ZDLWLQJ�
IRU�DQ�LQSXW�

– 7KH�W\SH�RI�WKH�LQSXW�LV�GHILQHG�DW�HDFK�VWDWH�

– $�7UDQVLWLRQ LV�GHILQHG�EHWZHHQ�D�VRXUFH�VWDWH�DQG�D�
WDUJHW�VWDWH��

– ,W�LV�WULJJHUHG�E\�D�&RQGLWLRQ�
• DW�OHDVW�HYHQW�GULYHQ��DQ�HQG�XVHU�LQWHUDFWLRQ�
• FRQGLWLRQDO��LW�YDOLGDWHV�WKH�XVHU�LQSXW

– :KHQ�D�7UDQVLWLRQ LV�WULJJHUHG��WKH�WDUJHW�VWDWH�EHFRPHV�
WKH�DFWLYH�VWDWH�

– $Q�$FWLRQ FDQ�EH�H[HFXWHG�GXULQJ�D�WUDQVLWLRQ�
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)LQLWH�6WDWH�0DFKLQH

 ,QGLFDWH�3RVLWLRQ��

 ,QLWLDO�6WDWH

 )LQDO�6WDWH

 ,QWHUPHGLDWH�6WDWHV

 0RXVH�%XWWRQ���&OLFN

 >,QGLFDWLRQ�LQ�WKH�ULJKW�ORFDWLRQ"@

 ��3RLQW�� �&UHDWH3RLQW�3RVLWLRQ��

 0RXVH�%XWWRQ���&OLFN

 >,QGLFDWLRQ�LQ�WKH�ULJKW�ORFDWLRQ"@

 ��3RLQW�� �&UHDWH3RLQW�3RVLWLRQ��

 ��/LQH� �&UHDWH/LQH�3RLQW��3RLQW��

 3URSRVHG�
 ,QWHUDFWLRQ

 &RQGLWLRQ

 $FWLRQ
 7UDQVLWLRQ

,QGLFDWH�3RVLWLRQ��
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'LDORJ�$JHQW

$�'LDORJ�$JHQW�WUDQVODWHV�D�XVHU�LQWHUDFWLRQ�LQWR�D�XVHU�
LQSXW�
([��D�&$7,QGLFDWLRQ$JHQW�FRQYHUWV�D�OHIW�EXWWRQ�PRXVH�FOLFN�LQ�D �'�YLHZHU�DV�D��'�

FRRUGLQDWH�LQSXW

,W�KLGHV�WKH�GHWDLOV�RI�KRZ�D�XVHU�LQWHUDFWLRQ�LV�FRQYHUWHG�DV�
D�XVHU�LQSXW�

,W�KHOSV�XV�GHILQH�DQ�LQSXW�GULYHQ GLDORJ�������������������������������������������
LQVWHDG�RI�DQ�HYHQW�GULYHQ RQH�

 ,QGLFDWH�
 3RVLWLRQ�

 3RVLWLRQ� "
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'LDORJ�$JHQW

– ,W�VLPSOLILHV�WKH�6WDWH�&KDUWV�
ZKHQ�FRPSRVLWH�LQSXWV�DUH�
QHFHVVDU\�DW�RQH�VWDWH�

– $V�VRRQ�DV�D�GLDORJ�DJHQW�LV��
YDOXDWHG��LW¶V�QRW�SURSRVHG�
DQ\PRUH�

• ,I�WKLV�EHKDYLRU�LV�QRW�VXLWDEOH��WKH�GLDORJ�
DJHQW�QHHGV�WR�EH�GHILQHG�DV�D�UHSHDWHU�

• 6HW%HKDYLRU�&$7'OJ(QJ5HSHDW�

– $�GLDORJ�DJHQW�FDQ�EH�UHXVHG�E\�
UHF\FOLQJ�LW�DIWHU�UHWULHYLQJ�WKH�
LQSXW�

• ,QLWLDOL]H$FTXLVLWLRQ��

6SKHUH�&HQWHU
6SKHUH�5DGLXV

 >&HQWHU�		�5DGLXV�"@

 �&UHDWH6SKHUH
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'LDORJ�&RPPDQG�/LIH�&\FOH

 6WDUW
 %XLOG*UDSK��

 %HJLQ
 $FWLYDWH��

 (QG
 &DQFHO��

 5HVWDUW

 $XWRPDWLF�

 WUDQVLWLRQ
 'HIDXOW
 &RPPDQG
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,QWHUUXSWLRQ�E\�DQRWKHU�FRPPDQG

7KH�LQWHUUXSWLQJ�FRPPDQG�LV�H[FOXVLYH

7KH�LQWHUUXSWLQJ�FRPPDQG�LV�VKDUHG

 &XUUHQW�
 FRPPDQG

 ,QWHUUXSWLQJ�
 FRPPDQG

 &DQFHO��

 &XUUHQW�
 FRPPDQG

 ,QWHUUXSWLQJ�
 FRPPDQG

 'HVDFWLYDWH��  $FWLYDWH��
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0DQDJLQJ�8QGR�5HGR

7ZR�OHYHOV�RI�8QGR�5HGR
,QSXW�8QGR�5HGR�ZLWKLQ�D�FRPPDQG
&RPPDQG�8QGR�5HGR

:KHQ�DQ�DFWLRQ�LV�DVVRFLDWHG�WR�D�WUDQVLWLRQ��DQ�8QGR�
PHWKRG�VKRXOG�EH�GHILQHG

:LWKLQ�D�FRPPDQG�LI�WKH�8QGR�FRPPDQG�LV�DFWLYDWHG��WKH�
SUHYLRXV�WUDQVLWLRQ�LV�LQYHUWHG�DQG�LI�WKHUH�ZDV�DQ�
DFWLRQ��WKH�FRUUHVSRQGLQJ�8QGR�PHWKRG�LV�UXQ�

7KHQ��ZKHQ�RXW�RI�D�FRPPDQG��JOREDO�8QGR�PHWKRGV�DUH�
H[HFXWHG�WR�FDQFHO�WKH�UHVXOWV�RI�WKH�SUHYLRXV�
FRPPDQGV��
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0DQDJLQJ�8QGR�5HGR

 &DQFHO�WKH��QG

 SRLQW�VHOHFWLRQ�

 8QGR  8QGR

 8QGR

 8QGR 8QGR

 &DQFHO�WKH��VW

SRLQW�VHOHFWLRQ�

 ,Q
S

X

W

�

8

Q

G

R

 &
R

P

P

D

Q

G

�

8

Q

G

R

 &DQFHO�WKH�WULDQJOH� &DQFHO�D�SRLQW�FUHDWLRQ
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+RZ�WR�SURJUDP�DQ�LQWHUDFWLYH�FRPPDQG

&$76WDWH&RPPDQG
5HVRXUFH�ILOH
&RPPDQG�ZLWK�ZLWKRXW�DQ�DUJXPHQW
'HILQH�WKH�6WDWH�&KDUWV
'HILQH�WKH�6WDWHV
'LDORJ�$JHQW�0DLQ�7\SHV
'LDORJ�$JHQW�%HKDYLRUV
3URSRVH�0XOWL�$FTXLVLWLRQ
5HWULHYH�0XOWL�$FTXLVLWLRQ
3OXJ�WKH�'LDORJ�$JHQWV�WR�WKH�VWDWHV
'HILQH�VLPSOH�FRQGLWLRQ�WR�WULJJHU�WUDQVLWLRQV
'HILQH�FRQGLWLRQ�FRQVWUDLQLQJ�WKH�XVHU�LQSXW
'HILQH�DFWLRQ�GRQH�LQ�D�WUDQVLWLRQ
5XEEHU�%DQGLQJ

,Q�WKLV�OHVVRQ�\RX�ZLOO�OHDUQ�KRZ�WR�SURJUDP�D�QHZ�LQWHUDFWLYH�FRPPDQG
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7KH�&$76WDWH&RPPDQG�&ODVV

– &UHDWH�D�QHZ�FODVV�GHULYLQJ�IURP�&$76WDWH&RPPDQG

– 2YHUORDG�DW�OHDVW�

• 7R�GHVFULEH�\RXU�RZQ�VWDWH�FKDUW
– %XLOG*UDSK��

• 7R�PDQDJH�SURSHUO\�\RXU�FRPPDQG�OLIH�F\FOH
– $FWLYDWH���

– 'HVDFWLYDWH��

– &DQFHO��

– 'HILQH�VRPH�VSHFLILF�PHWKRGV�WKDW�ZLOO�EH�XVHG�DV�
FRQGLWLRQV�RU�DFWLRQV

– 6WRUH�DV�GDWD�PHPEHUV�WKH�GLDORJ�DJHQWV�XVHG�LQ�WKH�
FRPPDQG
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5HVRXUFH�ILOH

– $OO�WKH�WH[W�PHVVDJHV�WKDW�DSSHDU�RQ�WKH�VFUHHQ�VKRXOG�
EH�GHILQHG�WKURXJK�D�UHVRXUFH�GHILQHG�LQ�D�5HVRXUFH�ILOH�
OLQNHG�WR�WKH�FRPPDQG�

– 5HVRXUFH�ILOHV�DUH�VWRUHG�LQ�
• &DWLD?&RGH?LQWHOBD?&1H[W?UHVRXUFHV?PVJFDWDORJ
• 7KH�(QJOLVK�DQG�GHIDXOW�YHUVLRQ�LV�VWRUHG�LQ�WKLV�

GLUHFWRU\��7KH�WUDQVODWHG�YHUVLRQ�LV�VWRUHG�LQ�D�VXE�
GLUHFWRU\�OLQNHG�WR�WKH�ODQJXDJH�QDPH�

–)UHQFK���*HUPDQ���-DSDQHVH

&ODVV�0\&RPPDQG��SXEOLF�&$76WDWH&RPPDQG

^

'HFODUH5HVRXUFH��0\&RPPDQG��&$76WDWH&RPPDQG��

�����

7KLV�GHILQHV�D�UHVRXUFH�ILOH�0\&RPPDQG�&$71OV�

ZKHUH�DOO�WKH�FRPPDQG�UHVRXUFHV�ZLOO�EH�GHILQHG

 0\&RPPDQG�P\5HVRXUFH�0HVVDJH ³6HOHFW�WKH�ILUVW�3RLQW��



&RS\ULJKW�'$66$8/7�6<67(0(6�����
���

&RPPDQG�ZLWK�ZLWKRXW�DQ�DUJXPHQW

&$7&UHDWH&ODVV��0\&RPPDQG��

«

7KLV�PDFUR�LV�PDQGDWRU\�WR�EH�DEOH�WR�LQVWDQWLDWH�D�

FRUUHVSRQGLQJ�FRPPDQG�KHDGHU�LQ�D�WRROEDU�RU�D�PHQX�

– 6RPHWLPHV�LW¶V�LQWHUHVWLQJ�WR�SDVV�DQ�DUJXPHQW�WR�D�
FRPPDQG��VR�WKH�FRPPDQG�FDQ�EH�UHXVHG�IRU�FUHDWLRQ�
DQG�DOVR�IRU�HGLWLRQ

&$7&UHDWH&ODVV$UJ��0\&RPPDQG�&$7,6DPSOH��

0\&RPPDQG��0\&RPPDQG��&$7,6DPSOH��L$UJ�

«



&RS\ULJKW�'$66$8/7�6<67(0(6�����
���

'HILQH�WKH�6WDWH�&KDUWV

– 2YHUORDG�WKH�%XLOG*UDSK�PHWKRG

• &UHDWH�DOO�WKH�VWDWHV

• 'HILQH�WKH�GLDORJ�DJHQWV�\RX�QHHG

• 3OXJ�WKH�GLDORJ�DJHQWV�LQ�WKH�FRUUHVSRQGLQJ�VWDWHV

• 'HILQH�WKH�WUDQVLWLRQV�EHWZHHQ�VWDWHV�
– 6RXUFH�DQG�WDUJHW�VWDWHV

– &RQGLWLRQ

– $FWLRQ



&RS\ULJKW�'$66$8/7�6<67(0(6�����
���

'HILQH�WKH�6WDWHV

YRLG�0\&RPPDQG��%XLOG*UDSK��

^

&$7'LDORJ6WDWH��6WDWH�� �*HW,QLWLDO6WDWH�³6WDUW´��

&$7'LDORJ6WDWH��6WDWH�� �$GG'LDORJ6WDWH �³6HFRQG´��

������

`

7KH�LQLWLDO�VWDWH�LV�DOUHDG\�FUHDWHG�



&RS\ULJKW�'$66$8/7�6<67(0(6�����
���

'LDORJ�$JHQW�0DLQ�7\SHV

– &$7'LDORJ$JHQW�LV�WKH�PDLQ�FODVV

• 7KLV�FODVV�FDQ�EH�XVHG�WR�GHILQH�DQ�DJHQW�OLQNHG�WR�D�
SDQHO�REMHFW

– &$7,QGLFDWLRQ$JHQW�UHWULHYHV�WKH�FRRUGLQDWHV�RI�D��'�
3RLQW�ZKHQ�FOLFNLQJ�LQ�D�YLHZHU��

– &$73DWK(OHPHQW$JHQW�UHWULHYHV�WKH�SDWK�HOHPHQW�RI�WKH�
REMHFW�XQGHU�WKH�PRXVH�ZKHQ�FOLFNLQJ

B$JHQW3DQHO2.� �QHZ�&$7'LDORJ$JHQW���$JHQW3DQHO2.����

B$JHQW3DQHO2.�!$FFHSW2Q1RWLI\�B0\3DQHO�

B0\3DQHO�!*HW'LD2.1RWLILFDWLRQ����



&RS\ULJKW�'$66$8/7�6<67(0(6�����
���

'LDORJ�$JHQW�%HKDYLRUV

«

BP\$JHQW� �QHZ�&$73DWK(OHPHQW$JHQW��³P\$JHQW������������

BP\$JHQW��!$GG(OHPHQW7\SH �&$7,6DPSOH��&ODVV1DPH�����

BP\$JHQW��!6HW%HKDYLRU�&$7'OJ(QJ:LWK362+62_&$7'OJ(QJ:LWK3UHYDOXDWLRQ���

$GG&62&OLHQW��B�P\$JHQW���

«

/LPLW�WKH�VHOHFWLRQ�

WR�REMHFWV�WKDW�LPSOHPHQW�

D�JLYHQ�LQWHUIDFH

$�YDOLG�REMHFW�LV�KLJKOLJKWHG�ZKHQ�

WKH�PRXVH�LV�ORFDWHG�RQ�LW

(QDEOH�WKH�2EMHFW���$FWLRQ�GLDORJ�VW\OH��

/RRN�LQ�WKH�&62��&XUUHQW�6HW�RI�2EMHFWV�



&RS\ULJKW�'$66$8/7�6<67(0(6�����
���

3OXJ WKH�'LDORJ�$JHQWV�WR�WKH�VWDWHV

 3RVLWLRQ�

 3RVLWLRQ�

«

BP\$JHQW�� �QHZ�&$73DWK(OHPHQW$JHQW��³P\$JHQW�����

BP\$JHQW�� �QHZ�&$73DWK(OHPHQW$JHQW��³P\$JHQW�´���

6WDWH��!$GG'LDORJ$JHQW�BP\$JHQW���

6WDWH��!$GG'LDORJ$JHQW�BP\$JHQW���

6HYHUDO�DJHQW�FDQ�EH�SOXJJHG�WR�WKH�VDPH�VWDWH�



&RS\ULJKW�'$66$8/7�6<67(0(6�����
���

'HILQH�VLPSOH�FRQGLWLRQ�WR�WULJJHU�
WUDQVLWLRQV

 3RVLWLRQ�

 3RVLWLRQ�

«

$GG7UDQVLWLRQ�6WDWH���6WDWH��

,V2XWSXW6HW&RQGLWLRQ�BP\$JHQW��� «��

$GG7UDQVLWLRQ�6WDWH���18//��

,V2XWSXW6HW&RQGLWLRQ�BP\$JHQW��� «��

«

$�WUDQVLWLRQ�LV�DW�OHDVW�WULJJHUHG�E\�DQ�HQG�XVHU�

LQWHUDFWLRQ�WKDW�YDOXDWHV�WKH�GLDORJ�DJHQW�

 0RXVH�%XWWRQ���
&OLFN



&RS\ULJKW�'$66$8/7�6<67(0(6�����
���

'HILQH�FRQGLWLRQ�FRQVWUDLQLQJ�WKH�XVHU�
LQSXW

 3RVLWLRQ�

 3RVLWLRQ�

$GG7UDQVLWLRQ�6WDWH���6WDWH��

$QG&RQGLWLRQ�,V2XWSXW6HW&RQGLWLRQ�BP\$JHQW���

&RQGLWLRQ��&RQGLWLRQ0HWKRG�	0\&RPPDQG��&KHFN3RVLWLRQ������������

&$7,3RLQW�3RLQW7R%H&KHFNHG));  

7KH�WUDQVLWLRQ�LV�WULJJHUHG�E\�DQ�HQG�XVHU�

LQWHUDFWLRQ�DQG�DQ�DGGLWLRQDO�FRQGLWLRQ�

 >,QGLFDWLRQ�LQ�WKH�ULJKW�ORFDWLRQ"@

– 7KH�FRQGLWLRQ�PHWKRG�VLJQDWXUH�LV�

• ERROHDQ�&RQGLWLRQ0HWKRG��YRLG�L8VHIXO'DWD�



&RS\ULJKW�'$66$8/7�6<67(0(6�����
���

'HILQH�DFWLRQ�GRQH�LQ�D�WUDQVLWLRQ

 3RVLWLRQ�

 3RVLWLRQ�

$GG7UDQVLWLRQ�6WDWH���6WDWH���$QG&RQGLWLRQ�,V2XWSXW6HW&RQGLWLRQ�BP\$JHQW�����������������������

&RQGLWLRQ��&RQGLWLRQ0HWKRG�	0\&RPPDQG��&KHFN3RVLWLRQ������������

&$7,3RLQW�3RLQW7R%H&KHFNHG���

$FWLRQ��$FWLRQ0HWKRG��	0\&RPPDQG��&UHDWH3RLQW�

�$FWLRQ0HWKRG��	0\&RPPDQG��8QGR&UHDWH3RLQW�

�$FWLRQ0HWKRG��	0\&RPPDQG��5HGR&UHDWH3RLQW�«� ����

– 7KH�DFWLRQ�PHWKRG�VLJQDWXUH�LV�

• ERROHDQ�$FWLRQ0HWKRG��YRLG�L8VHIXO'DWD�

 ��3RLQW�� �&UHDWH3RLQW�3RVLWLRQ��



&RS\ULJKW�'$66$8/7�6<67(0(6�����
���

$GGLWLRQDO�,QIRUPDWLRQ��3URSRVH�0XOWL�
$FTXLVLWLRQ

«

BP\0XOWL6HO$JHQW� �QHZ�&$73DWK(OHPHQW$JHQW��³P\0XOWL6HO$JHQW� ����������

BP\0XOWL6HO$JHQW��!$GG(OHPHQW7\SH�&$7,6DPSOH��&ODVV1DPH�����

BP\0XOWL6HO$JHQW��!6HW%HKDYLRU�&$7'OJ(QJ0XOWL$FTXLVLWLRQ���

«
(QDEOH�WKH�PXOWL�LQGLFDWLRQ�RU�WKH�PXOWL�VHOHFWLRQ��

0XOWL�VHOHFWLRQ�LV�SRVVLEOH�XVLQJ�

���D�WUDS��

���WKH�6HDUFK�FRPPDQG��HLWKHU�UXQ�IURP�WKH�(GLW�PHQX�

RU�IURP�WKH�3RZHU�,QSXW�ILHOG��

���WKH�6HOHFWLRQ�6HW�FRPPDQG�WR�UHXVH�VWRUHG�SUH�

VHOHFWHG�HOHPHQWV

7R�HQDEOH�PXOWL�VHOHFWLRQ�IRU�D�SDWK�HOHPHQW�GLDORJ�DJHQW��VHW�
LWV�EHKDYLRU�WR�&$7'OJ(QJ0XOWL$FTXLVLWLRQ�



&RS\ULJKW�'$66$8/7�6<67(0(6�����
���

$GGLWLRQDO�,QIRUPDWLRQ��5HWULHYH�0XOWL�
$FTXLVLWLRQ

«

&$762�S2EM62� �BP\0XOWL6HO$JHQW�!*HW/LVW2I9DOXHV���

&$73DWK(OHPHQW�S(OHP3DWK� �18//�

LI��S2EM62������

^�

S2EM62�!,QLW(OHPHQW/LVW���

ZKLOH��18//�� ��S(OHP3DWK� �&$73DWK(OHPHQW�S2EM62�!�1H[W(OHPHQW����������

^�

&$$,0\2EM�S,0\2EM� ��&$$,0\2EM��S(OHP3DWK�!)LQG(OHPHQW�

,,'B&$$,0\2EM����

«

7R�UHWULHYH�WKH�VHOHFWHG�REMHFWV��XVH�WKH�*HW/LVW2I9DOXHV�
PHWKRG�

(QDEOH�WKH�VRUW�RI�VHOHFWHG�HOHPHQWV



&RS\ULJKW�'$66$8/7�6<67(0(6�����
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$GGLWLRQDO�,QIRUPDWLRQ��5XEEHU�%DQGLQJ

– 'HILQH�D�VHOI�WUDQVLWLRQ

– 8VH�D�'LDORJ�DJHQW�ZLWK�VSHFLILF�EHKDYLRUV
• &$7'OJ(QJ:LWK3UHYDOXDWLRQ

– 7KH�DJHQW�FDQ�EH�YDOXDWHG�E\�WKH�REMHFW�WKDW�LV�XQGHU�WKH�PRXVH�ZLWKRXW�
VHOHFWLQJ�LW�

• &$7'OJ(QJ$FFHSW2Q3UHYDOXDWH
– 7KH�WUDQVLWLRQ�LV�WULJJHUV�ZKHQ�WKH�DJHQW�LV�YDOXHG�ZLWKRXW�VHOHFWLQJ�

– 7KH�FRQGLWLRQ�WR�WULJJHU�WKH�WUDQVLWLRQ�LV�
• ,V/DVW0RGLILHG$JHQW&RQGLWLRQ�BP\$JHQW�

– $IWHU�SHUIRUPLQJ�WKH�FRUUHVSRQGLQJ�DFWLRQ��WKH�GLDORJ�
DJHQW�QHHGV�WR�EH�UHF\FOHG�E\�
• ,QLWLDOL]H$FTXLVLWLRQ��



&RS\ULJKW�'$66$8/7�6<67(0(6�����
���

,Q�WKLV�&RXUVH�\RX�KDYH�VHHQ«

+RZ�WR�GHILQH�D�QHZ�LQWHUDFWLYH�FRPPDQG

7KH�PDQDJHPHQW�RI�WKH�FRPPDQG

7R�6XP�8S����



&RS\ULJKW�'$66$8/7�6<67(0(6�����
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)UDPHZRUN�REMHFWLYHV
%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV
5HWULHYLQJ�XVHU�LQSXWV
7KH�'LDORJ�EXLOGHU

'LDORJ

,Q�WKLV�FRXUVH�\RX�ZLOO�OHDUQ�WKH�&$7,$�9��LQIUDVWUXFWXUH�WR�EXLOG�
'LDORJ�%R[HV�



&RS\ULJKW�'$66$8/7�6<67(0(6�����
���

)UDPHZRUN�REMHFWLYHV

'LDORJ�2EMHFWLYHV

,Q�WKLV�OHVVRQ�\RX�ZLOO�OHDUQ�WKH�'LDORJ�)UDPHZRUN�REMHFWLYHV



&RS\ULJKW�'$66$8/7�6<67(0(6�����
���

)UDPHZRUN�REMHFWLYHV

'LDORJ�2EMHFWLYHV

3URJUDPPHU�
SURGXFWLYLW\

3RUWDELOLW\

6WDQGDUG�
FRPSOLDQFH

9HUVDWLOLW\

• +LJK�OHYHO�REMHFWV�DQG�ZLGJHWV

• 3URPRWLRQ�RI�UHXVDEOH�
FRPSRQHQWV

• $EVWUDFW�REMHFWV�IRU�
– 81,;

– 06�:,1'2:6

• %XLOW�RQ�WRS�RI�KLJK�OHYHO�QDWLYH�
VRIWZDUH

– 26)�027,)

– 0)&

• 'LDORJ�DSSOLFDWLRQV�FDQ�EH�UXQ�LQ�
– &$7,$�9��� &$7,$�9�

– 6WDQG�DORQH



&RS\ULJKW�'$66$8/7�6<67(0(6�����
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

3URYLGHG�2EMHFWV
:LQGRZ
%DU
0HQX
'LDORJ�2EMHFWV
'LDORJ�'HVLJQ�6WHSV�
/D\RXW�0DQDJHPHQW
5HVRXUFHV

,Q�WKLV�OHVVRQ�\RX�ZLOO�OHDUQ�ZKDW�DUH�WKH�'LDORJ�REMHFWV



&RS\ULJKW�'$66$8/7�6<67(0(6�����
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

3URYLGHG�2EMHFWV

&RPSRQHQWV&RPSRQHQWV

❍ WKH�EXLOGLQJ�EORFNV�RI�
*UDSKLF�8VHU�,QWHUIDFH�

❍ 0D\�EH�OLQNHG�WR�
DSSOLFDWLRQ�IXQFWLRQV

❍ 'LIIHUHQW�W\SHV�

✔ ,QGLFDWRU

✔ &RQWURO

✔ 0HQX�,WHP

&RQWDLQHUV&RQWDLQHUV

❍ 8VHG�WR�JURXS��VWUXFWXUH��DQG�
SUHVHQW�FRPSRQHQW�REMHFWV�
LQWR�GLDORJ�ZLQGRZV�

❍ 'LIIHUHQW�W\SHV�

✔ :LQGRZ�

✔ 0HQX�

✔ %DU�

✔ %R[�



&RS\ULJKW�'$66$8/7�6<67(0(6�����
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

:LQGRZ

&ODVV&ODVV 8VDJH8VDJH

&$7'OJ'RFXPHQW&$7'OJ'RFXPHQW 7KH�PDLQ�ZLQGRZ�IRU�DQ\�DSSOLFDWLRQ

&$7'OJ'LDORJ&$7'OJ'LDORJ 7UDQVLHQW�ZLQGRZ�IRU�D�SDUWLFXODU�WDVN

&$7'OJ1RWLI\&$7'OJ1RWLI\

&$7'OJ)LOH&$7'OJ)LOH

7UDQVLHQW�ZLQGRZ�IRU�VKRUW�PHVVDJHV

)LOH�VHOHFWLRQ�ZLQGRZ

$�ZLQGRZ�ZLQGRZ�LV�DQ�LQGHSHQGHQW�UHVL]DEOH�FRQWDLQHU�LQGHSHQGHQW�UHVL]DEOH�FRQWDLQHU�
LQ�ZKLFK�RWKHU�'LDORJ�REMHFWV�DUH�FUHDWHG�



&RS\ULJKW�'$66$8/7�6<67(0(6�����
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

:LQGRZ�7\SHV

&$7'OJ)LOH&$7'OJ)LOH

&$7'OJ'LDORJ&$7'OJ'LDORJ&$7'OJ'RFXPHQW&$7'OJ'RFXPHQW

&$7'OJ1RWLI\&$7'OJ1RWLI\



&RS\ULJKW�'$66$8/7�6<67(0(6�����
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

%DU

&ODVV&ODVV 8VDJH8VDJH

&$7'OJ7RRO%DU&$7'OJ7RRO%DU =RQH�ZLWK�GLUHFW�DFFHVV�WR�DSSOLFDWLRQ�WDVNV

&$7'OJ6WDWXV%DU&$7'OJ6WDWXV%DU =RQH�IRU�WUDQVLHQW�RU�SHUPDQHQW�LQIRUPDWLRQ

$�EDU�EDU�LV�D�VWDQGDUG�SHUPDQHQW�]RQHVWDQGDUG�SHUPDQHQW�]RQH
IRU�WDVN�VWDUWHU�RU�LQIRUPDWLRQ�ILHOGV�



&RS\ULJKW�'$66$8/7�6<67(0(6�����
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

0HQX

&ODVV&ODVV 8VDJH8VDJH

&$7'OJ%DU0HQX&$7'OJ%DU0HQX %DU�IRU�PDLQ�DSSOLFDWLRQ�PHQXV

&$7'OJ6XE0HQX&$7'OJ6XE0HQX 3RS�XS�PHQX

&$7'OJ&RQWH[WXDO0HQX&$7'OJ&RQWH[WXDO0HQX &RQWH[WXDO�PHQX

$�PHQX�PHQX�LV�D�SRSSRS��XS�FRQWDLQHUXS�FRQWDLQHU IRU�SHUPDQHQW�WDVN�VWDUWHU��



&RS\ULJKW�'$66$8/7�6<67(0(6�����
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

0HQX�,WHPV

&$7'OJ&KHFN,WHP&$7'OJ&KHFN,WHP 2Q�2II�EXWWRQ�LQ�D�PHQX

&$7'OJ3XVK,WHP&$7'OJ3XVK,WHP &RPPDQG�EXWWRQ�LQ�D�PHQX�

&$7'OJ5DGLR,WHP&$7'OJ5DGLR,WHP 5DGLR�EXWWRQ�LQ�D�PHQX

&$7'OJ6HSDUDWRU,WHP&$7'OJ6HSDUDWRU,WHP 6HSDUDWLRQ�OLQH�LQ�D�PHQX

&ODVV&ODVV 8VDJH�8VDJH�

$�PHQX�LWHP�PHQX�LWHP�LV�D�SRSSRS��XS�FRQWUROXS�FRQWURO IRU�SHUPDQHQW�WDVN�VWDUWHU��



&RS\ULJKW�'$66$8/7�6<67(0(6�����
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

'LDORJ�2EMHFWV

6SLQQHU

6HOHFWRU
/LVW

&KHFN�
%XWWRQ

5DGLR�
%XWWRQ

/DEHO

)UDPH 6HSDUDWRU

6OLGHU

3XVK
%XWWRQ

&RPER

6HOHFWRU
/LVW



&RS\ULJKW�'$66$8/7�6<67(0(6�����
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

'LDORJ�2EMHFWV���%R[

&ODVV&ODVV 8VDJH�8VDJH�

&$7'OJ)UDPH&$7'OJ)UDPH

&$7'OJ&RQWDLQHU&$7'OJ&RQWDLQHU )L[HG�VL]H�VFUROODEOH�FRQWDLQHU

&$7'OJ7DE&RQWDLQHU&$7'OJ7DE&RQWDLQHU 7DEEHG�LQGH[�FRQWDLQHU

&$7'OJ,FRQ%R[&$7'OJ,FRQ%R[ 3RS�XS�FRQWDLQHU�IRU�LFRQV

&$7'OJ7DE3DJH&$7'OJ7DE3DJH 7DEEHG�LQGH[�SDJH

&$7'OJ6SOLWWHU&$7'OJ6SOLWWHU 7ZR�]RQHV�VHSDUDWHG�E\�D�VDVK

&$7'OJ:LQGRZV&$7'OJ:LQGRZV 0)&�ZLGJHW�FRQWDLQHU

%DVLF�FRQWDLQHU�WR�JURXS�GLDORJ�REMHFWV

$�ER[�ER[�LV�D�FRQWDLQHUFRQWDLQHU IRU�GLIIHUHQW�NLQGV�RI�SUHVHQWDWLRQ��

&$7'OJ027,)&$7'OJ027,) 027,)�ZLGJHW�FRQWDLQHU



&RS\ULJKW�'$66$8/7�6<67(0(6�����
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

'LDORJ�2EMHFWV���,QGLFDWRU

&ODVV&ODVV 8VDJH�8VDJH�

&$7'OJ/DEHO&$7'OJ/DEHO

&$7'OJ6HSDUDWRU&$7'OJ6HSDUDWRU 9HUWLFDO�RU�KRUL]RQWDO�VHSDUDWLRQ�OLQH

&$7'OJ3URJUHVV&$7'OJ3URJUHVV 3URJUHVV�LQGLFDWRU�IRU�ORQJ�RSHUDWLRQV

7H[W�RU��LFRQ

$Q�LQGLFDWRU�LQGLFDWRU�LV�D�SDVVLYH�FRPSRQHQW�SDVVLYH�FRPSRQHQW� WR�HQKDQFH�WKH�SUHVHQWDWLRQ��
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

'LDORJ�2EMHFWV���%XWWRQ

&ODVV&ODVV 8VDJH�8VDJH�

&$7'OJ3XVK%XWWRQ&$7'OJ3XVK%XWWRQ

&$7'OJ5DGLR,WHP&$7'OJ5DGLR,WHP 5DGLR�EXWWRQ5DGLR�EXWWRQ

&$7'OJ&KHFN,WHP&$7'OJ&KHFN,WHP 2Q�2II�EXWWRQ2Q�2II�EXWWRQ

&RPPDQG�EXWWRQ&RPPDQG�EXWWRQ

$�EXWWRQ�$�EXWWRQ�LV�DLV�D VLQJOH�DFWLRQ�FRQWURO��VLQJOH�DFWLRQ�FRQWURO��WR�VWDUW�WDVNV�RU�VHW�RSWLRQVWR�VWDUW�WDVNV�RU�VHW�RSWLRQV����
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

'LDORJ�2EMHFWV���&RQWURO

&ODVV&ODVV 8VDJH�8VDJH�

&$7'OJ(GLWRU&$7'OJ(GLWRU
&$7'OJ&RPER&$7'OJ&RPER (QWU\�ILHOG�ZLWK�OLVW

&$7'OJ6SLQQHU&$7'OJ6SLQQHU 1XPHULFDO�YDOXH�VHOHFWRU

(QWU\�ILHOG

&$7'OJ6OLGHU&$7'OJ6OLGHU 1XPHULFDO�YDOXH�VHOHFWRU

&$7'OJ6FUROO%DU&$7'OJ6FUROO%DU 6FUROO�KDQGOHU
&$7'OJ6HOHFWRU/LVW&$7'OJ6HOHFWRU/LVW /LVW�VHOHFWRU
&$7'OJ0XOWL/LVW&$7'OJ0XOWL/LVW 0XOWL�FROXPQ�OLVW�VHOHFWRU

$�FRQWURO�FRQWURO�LV�DQ�REMHFW�ZLWK�ZKLFK�WKH�HQG�XVHU�LQWHUDFWV��



&RS\ULJKW�'$66$8/7�6<67(0(6�����
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

'LDORJ�)UDPHZRUN�2EMHFWV

&$7'LDORJ

&$7'OJ%DU&$7'OJ%DU &$7'OJ&RQWURO&$7'OJ&RQWURO

&$7'OJ'RFXPHQW

&$7'OJ'RFXPHQW

&$7'OJ'LDORJ

&$7'OJ'LDORJ

&$7'OJ1RWLI\

&$7'OJ1RWLI\

&$7'OJ:LQGRZ&$7'OJ:LQGRZ

&$7'OJ%R[&$7'OJ%R[

&$7'OJ&RQWDLQHU

&$7'OJ&RQWDLQHU

&$7'OJ6SOLWWHU

&$7'OJ6SOLWWHU

&$7'OJ7DE&RQWDLQHU

&$7'OJ7DE&RQWDLQHU

&$7'OJ7DE3DJH

&$7'OJ7DE3DJH

&$7'OJ)UDPH

&$7'OJ)UDPH

&$7'OJ7RRO%DU

&$7'OJ7RRO%DU

&$7'OJ6WDWXV%DU

&$7'OJ6WDWXV%DU

&$7'OJ0HQX&$7'OJ0HQX

&$7'OJ%DU0HQX

&$7'OJ%DU0HQX

&$7'OJ6XE0HQX

&$7'OJ6XE0HQX

&$7'OJ&RQWH[WXDO0HQX

&$7'OJ&RQWH[WXDO0HQX

&$7'OJ0HQX,WHP&$7'OJ0HQX,WHP

&$7'OJ3XVK,WHP

&$7'OJ3XVK,WHP

&$7'OJ5DGLR,WHP

&$7'OJ5DGLR,WHP

&$7'OJ&KHFN,WHP

&$7'OJ&KHFN,WHP

&$7'OJ6HSDUDWRU,WHP

&$7'OJ6HSDUDWRU,WHP

&$7'OJ6HSDUDWRU

&$7'OJ6HSDUDWRU

&$7'OJ/DEHO

&$7'OJ/DEHO

&$7'OJ3XVK%XWWRQ

&$7'OJ3XVK%XWWRQ

&$7'OJ5DGLR%XWWRQ

&$7'OJ5DGLR%XWWRQ

&$7'OJ&KHFN%XWWRQ

&$7'OJ&KHFN%XWWRQ

&$7'OJ6HOHFWRU/LVW

&$7'OJ6HOHFWRU/LVW

&$7'OJ&RPER

&$7'OJ&RPER

&$7'OJ(GLWRU

&$7'OJ(GLWRU

&$7'OJ6SLQQHU

&$7'OJ6SLQQHU

&$7'OJ6OLGHU

&$7'OJ6OLGHU

&RQWDLQHUV

&RQWDLQHUV

&RPSRQHQWV

&RPSRQHQWV

$EVWUDFW�FODVV
&RQFUHWH�FODVV

.H\.H\

&$7'OJ)LOH

&$7'OJ)LOH

&$7'OJ,FRQ%R[

&$7'OJ,FRQ%R[

&$7'OJ,0XOWL/LVW

&$7'OJ,0XOWL/LVW

&$7'OJ3URJUHVV

&$7'OJ3URJUHVV

&$7'OJ6FUROO%DU

&$7'OJ6FUROO%DU
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

'LDORJ�'HVLJQ�6WHSV�

– )LUVW��GHWHUPLQH�WKH�W\SH�RI�\RXU�GLDORJ

• ,W�LV�D�GLDORJ�ER[�RU�D�ZLQGRZ�WKDW�FRQWDLQV�
VHYHUDO�UHSUHVHQWDWLRQV�RI�D�GRFXPHQW��

– &UHDWH�D�FODVV�WKDW�GHULYHV�IURP�&$7'OJ'LDORJ�

• ,W�LV�D�PHVVDJH�SRS�XS�
– ,QVWDQWLDWH�WKH�&$7'OJ1RWLI\ FODVV�

• ,W�LV�D�ILOH�VHOHFWLRQ�ER[�
– ,QVWDQWLDWH�WKH�&$7'OJ)LOH FODVV��

• ,W�LV�DQ�DSSOLFDWLRQ�PDLQ�ZLQGRZ�
– &UHDWH�D�FODVV�WKDW�GHULYHV�IURP�&$7'OJ'RFXPHQW���

– $GG�D�PHQX�EDU��D�VWDWXV�EDU��HWF�����WKHVH�REMHFW�DUH�SURYLGHG�E\�WKH�
'LDORJ�IUDPHZRUN�RU�E\�WKH�$SSOLFDWLRQ)UDPH�IUDPHZRUN���
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

'LDORJ�'HVLJQ�6WHSV

– 6HFRQG��GHVLJQ�WKH�GLDORJ�DSSHDUDQFH�
• &RQWUROV��IUDPHV��ODEHOV«
• 8VHU�LQWHUDFWLRQV�DQG�DFWLRQV�
• 6SHFLILHV�WKH�OD\RXW�RI�WKH�GLDORJ�

– 7KLUG��LPSOHPHQW�FDOOEDFN�PHWKRGV�
• $�FDOOEDFN�LV�FDOOHG�LQ�UHVSRQVH�WR�D�XVHU�
LQWHUDFWLRQ�ZLWK�D�FRQWURO�

• <RX�VKRXOG�SURYLGH�RQH�FDOOEDFN�SHU�XVHU�
LQWHUDFWLRQ�

– )RXUWK��SURYLGH�GLDORJ�UHVRXUFHV�
• 5HVRXUFHV�DUH�WH[W�DQG�JUDSKLFV�GLVSOD\HG�LQ�
WKH�GLDORJ�

• 8VLQJ�UHVRXUFHV�IDFLOLWDWH�WUDQVODWLRQ�
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

/D\RXW�0DQDJHPHQW

– 7KH�OD\RXW�GHILQHV�WKH�ZD\�WKH�REMHFWV�DUH�
RUJDQL]HG�LQVLGH�D�FRQWDLQHU�

• ZKHQ�WKH�FRQWDLQHU�
LV�LQLWLDOO\�
GLVSOD\HG

• ZKHQ�WKH�
FRQWDLQHU
V�ZLQGRZ�
LV�UHVL]HG

""

""
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

/D\RXW�0DQDJHPHQW

– 7KHUH�DUH�WZR�NLQGV�RI�OD\RXW�PDQDJHPHQW

• %DVLF�OD\RXW�PDQDJHPHQW�

– 'LDORJ�REMHFWV�DUH�GLVSDWFKHG�LQ�FRQWDLQHUV�

– JHQHUDOO\�VXIILFLHQW�WR�EXLOG�PRVW�RI�QRQ�
UHVL]DEOH�ZLQGRZV�

• *ULG�OD\RXW�PDQDJHPHQW

– &RQWDLQHU�LV�GLYLGHG�LQWR�FHOOV��GLDORJ�
REMHFWV�DUH�SODFHG�LQVLGH�D�FHOO�

– IRU�PRUH�FRPSOH[�DQG�RU�UHVL]DEOH�ZLQGRZV�

– 'LDORJV�JHQHUDWHG�E\�WKH�'LDORJ�%XLOGHU�XVH�
WKH�JULG�OD\RXW��
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

%DVLF�/D\RXW�0DQDJHPHQW

– $Q�REMHFW�KDV�D��QDWXUDO��VL]H�GHSHQGLQJ�RQ�LWV�
GHILQLWLRQ�SDUDPHWHUV�

– 2QFH�LWV�FKLOGUHQ�DUH�SODFHG��WKH�VL]H�RI�D�
FRQWDLQHU�LV�NQRZQ�

• 6HW5HFW'LPHQVLRQV��

– &KLOGUHQ�DUH�GLVSOD\HG�LQ�WKHLU�FRQWDLQHU�LQ�WKH�
RUGHU�LQ�ZKLFK�WKH\�DUH�FUHDWHG�
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

%DVLF�/D\RXW�0DQDJHPHQW

• %\�GHIDXOW��DOO�WKH�REMHFWV�RI�D�
FRQWDLQHU�DUH�DUUDQJHG�VLGH�E\�VLGH��
KRUL]RQWDOO\��MXVWLILHG�RQ�WRS��LQ�WKH�
RUGHU�LQ�ZKLFK�WKH\�DUH�FUHDWHG�

• 7KLV�GHIDXOW�FDQ�EH�FKDQJHG�WR�
9HUWLFDO�E\�XVLQJ�WKH�
6HW'HIDXOW2ULHQWDWLRQ�PHWKRG�

• 7KH�REMHFWV�FDQ�EH�UHVL]HG�LQ�RUGHU�
WR�ILOO�DOO�WKH�URRP�LQ�WKH�FRQWDLQHU�
E\�XVLQJ�WKH�$WWDFK�6LGHV�PHWKRG

BFRQWDLQHU�!6HW'HIDXOW2ULHQWDWLRQ�9HUWLFDO��

BFRQWDLQHU�!$WWDFK�6LGHV�FKLOG���
BFRQWDLQHU�!$WWDFK�6LGHV�FKLOG���
BFRQWDLQHU�!$WWDFK�6LGHV�FKLOG���
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

*ULG�/D\RXW�0DQDJHPHQW

– )RU�PRUH�FRPSOH[�FDVHV�DQG�RU�IRU�UHVL]DEOH�
ZLQGRZV��WKH�*ULG�/D\RXW�VKRXOG�EH�XVHG�

• 2EMHFWV�DUH�SODFHG�ZLWKLQ�D�JULG
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

*ULG�/D\RXW�0DQDJHPHQW

– 7R�XVH�WKH�JULG�OD\RXW��\RX�QHHG�WR��

• &UHDWH�D�FRQWDLQHU�XVLQJ�WKH�&$7'OJ*ULG/D\RXW�
VW\OH

–
• 6WDWH�ZKHUH�WR�SODFH�HDFK�GLDORJ�REMHFW�LQVLGH�
WKH�FRQWDLQHU

• 6WDWH�KRZ�WR�DWWDFK�HDFK�GLDORJ�REMHFW�ZLWK�
UHVSHFW�WR�WKH�FHOO�VLGHV�

• (QDEOH�URZV�DQG�FROXPQV�IRU�UHVL]H��

BFRQWDLQHU� �QHZ�&$7'OJ)UDPH�WKLV��0\&RQWDLQHU��&$7'OJ*ULG/D\RXW��
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

*ULG�/D\RXW�0DQDJHPHQW

• 7R�SODFH�D�GLDORJ�REMHFW�\RX�FDQ�HLWKHU�
– FUHDWH�D�&$7'OJ*ULG&RQVWUDLQWV�REMHFW�DQG�DVVLJQ�LW�WR�WKH�GLDORJ�

REMHFW�

– RU�VHW�WKH�JULG�FRQVWUDLQW�RQ�WKH�GLDORJ�REMHFW

&$7'OJ*ULG&RQVWUDLQWV�JULG&VW�

JULG&VW�5RZ� ���

JULG&VW�FROXPQ� ���

JULG&VW�+B6SDQ� ���

JULG&VW�9B6SDQ� ���

JULG&VW�-XVWLILFDWLRQ� �&$7*5,'B�6,'(6�

S&LUFOH/LPLWDWLRQV)UDPH�!6HW*ULG&RQVWUDLQWV�JULG&VW��

S&LUFOH/LPLWDWLRQV)UDPH�!6HW*ULG&RQVWUDLQWV���������&$7*5,'B�6,'(6��

0

1

0 1Columns

Rows
CircleLimitationsFrame:
- placed at row 1 and column 1,
- 1 row span and 1 column span,
- attached to four sides.



&RS\ULJKW�'$66$8/7�6<67(0(6�����
���

%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

*ULG�/D\RXW�0DQDJHPHQW

• 8VH�WKH�6HW*ULG&ROXPQ5HVL]DEOH�DQG�
6HW*ULG5RZ5HVL]DEOH�PHWKRGV�WR�VSHFLI\�ZKLFK�
FROXPQV�DQG�RU�URZV�ZLOO�EH�VHQVLWLYH�WR�WKH�
FRQWDLQHU�UHVL]H

– %\�GHIDXOW�URZV�DQG�FROXPQ�DUH�QRQ�
UHVL]DEOH�

– ([DPSOH���ILUVW�URZ�DQG�VHFRQG�FROXPQ�DUH�
VHW�WR�EH�UHVL]DEOH�

FRQWDLQHU�!6HW*ULG5RZ5HVL]DEOH������

FRQWDLQHU�!6HW*ULG&ROXPQ5HVL]DEOH������

Column index
0 for non resizable
1 for resizable
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

5HVRXUFHV

– :KDW�DUH�UHVRXUFHV

• 5HVRXUFHV�FRXOG�EH�WH[W�RU�LFRQV�GLVSOD\HG�E\�
WKH�DSSOLFDWLRQ�

• 7H[W�UHVRXUFHV�DUH�FRPSDWLEOH�ZLWK�1DWLRQDO�
/DQJXDJH�6XSSRUW

• 5HVRXUFHV�FDQ�EH�FKDQJHG�ZLWKRXW�
UHFRPSLODWLRQ

Text resources are 
stored in a CATNls file

Path to Icon resource is stored in a CATRsc file
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

$VVLJQLQJ�5HVRXUFHV�

– 'HFODUH�UHVRXUFHV�LQ�\RXU�REMHFW

– &UHDWH�UHVRXUFH�ILOHV

• 2QH�PHVVDJH�ILOH��&$71OV��IRU�HDFK�VXSSRUWHG�
ODQJXDJH�

• 2QH�&$75VF�ILOH�IRU�QRQ�PHVVDJH�UHVRXUFHV�

Icon files (*.bmp)

French language support files

MyDialogBox.CATNls
MyDialogBox.CATRscEnglish files

FODVV�0\'LDORJ%R[���SXEOLF�&$7'OJ'RFXPHQW�^

'HFODUH5HVRXUFH�0\'LDORJ%R[��&$7'OJ'RFXPHQW��

����

`�

0\'LDORJ%R[�K

Father class for 
resource inheritance

Class 
name
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

$VVLJQLQJ�5HVRXUFHV�

– 8VLQJ�XVHU�GHILQHG�UHVRXUFHV

• 7KHVH�DUH�PHVVDJHV�WKDW�\RX�GHILQH�DQG�XVH�E\�
\RXUVHOI�

– 8VLQJ�SUHGHILQHG�UHVRXUFHV

• (YHU\�GLDORJ�REMHFW�KDYH�VRPH�SUHGHILQHG�
UHVRXUFHV��OLNH�WLWOH��KHOS�DQG�LFRQ�

• 7R�XVH�WKHP��GHFODUH�WKHP�LQ�\RXU�&$71OV�RU�
&$75VF�ILOH�

&$78QLFRGH6WULQJ�WH[W� �&$70VJ&DWDORJ��%XLOG0HVVDJH�³0\'LDORJ%R[´��³3LFN´��

0\'LDORJ%R[�FSS

3LFN� �³,QGLFDWH�FRRUGLQDWHV´�

0\'LDORJ%R[�&$71OV

7LWOH� �³$�VLPSOH�SDQHO´�

0\'LDORJ%R[�&$71OV

Message File

Message Key
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

&$7'LDORJ�3UHGHILQHG�5HVRXUFHV

• 7H[W�5HVRXUFHV
– 7LWOH���REMHFW�WLWOH�VWULQJ

– 0QHPRQLF���$OW�NH\�VKRUWFXW�WR�VHOHFW�D�GLVSOD\HG�PHQX�RU�PHQX�
LWHP

– $FFHOHUDWRU���&WUO�NH\�VKRUWFXW�WR�VHOHFW�D�PHQX�LWHP

– +HOS���KHOS�PHVVDJH�DVVRFLDWHG�ZLWK�WKH�REMHFW

– 6KRUW+HOS���VKRUW�PHVVDJH�GLVSOD\HG�ZKHQ�WKH�PRXVH�VWD\V�RYHU�
WKLV�REMHFW�

– /RQJ+HOS���PHVVDJH�GLVSOD\HG�ZKHQ�WKH�XVHU�FOLFNV�RQ�+HOS�EXWWRQ
RU�RQ�WKH�"�ER[��WKH�FXUVRU�EHFRPLQJ�D�"��DQG�FOLFNV�RQ�WKH�REMHFW�WR�
JHW�KHOS�DERXW�LW�

• ,FRQ�5HVRXUFHV
– ,FRQ���GLDORJ�REMHFW�GHIDXOW�LFRQ

– ,FRQ6HO���LFRQ�GLVSOD\HG�ZKHQ�WKLV�REMHFW�LV�VHOHFWHG�

– ,FRQ)RFXV���LFRQ�GLVSOD\HG�ZKHQ�WKH�PRXVH�PRYHV�RYHU�WKLV�REMHFW�

– ,FRQ'LVDEOHG���LFRQ�GLVSOD\HG�ZKHQ�WKLV�REMHFW�FDQ�QRW�EH�VHOHFWHG�

– ,FRQ7\SH���W\SH�RI�WKH�LFRQ��'HIDXOW��*HQHUDO��&UHDWLRQ��0RGLILFDWLRQ��
RU�$QDO\VLV���XVHG�WR�VHW�D�EDFNJURXQG�FRORU�LI�WKH�LFRQ�LV�
WUDQVSDUHQW�
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%XLOGLQJ�JUDSKLF�XVHU�LQWHUIDFHV

&RQFDWHQDWLRQ�DQG�,QKHULWDQFH

– &RQFDWHQDWLRQ

• 5HVRXUFHV�RI�FRQWDLQHG�REMHFWV�FDQ�EH�GHILQHG�
LQ�WKH�FRQWDLQHU�REMHFW�UHVRXUFH�ILOH�

– ,QKHULWDQFH

• 'HULYHG�REMHFW�LQKHULW�IURP�DQ\�UHVRXUFHV�
GHILQHG�LQ�WKH�IDWKHU�REMHFW�

7LWOH� �³3RLQW�(GLWLRQ´�

&RRUGLQDWHV)UDPH�7LWOH� �³&RRUGLQDWHV´�

&RRUGLQDWHV)UDPH�;ODEHO�7LWOH� �³;���´�

&RRUGLQDWHV)UDPH�<ODEHO�7LWOH� �³<���´�

3RLQW(GLW%R[�&$71OV
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5HWULHYLQJ�XVHU�LQSXWV

'HILQLQJ�D�FDOOEDFN
'LDORJ�(QJLQH�,QWHJUDWLRQ
$SSOLFDWLRQ�$UFKLWHFWXUH�

,Q�WKLV�OHVVRQ�\RX�ZLOO�OHDUQ�KRZ�WR�DVVRFLDWH�&RPPDQGV�WR�\RXU�'LDORJ
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5HWULHYLQJ�XVHU�LQSXWV

'HILQLQJ�D�FDOOEDFN

&DOOEDFNV�DUH�VHW�ZLWK�WKH�
$GG$QDO\VH1RWLILFDWLRQ&%�PHWKRG

&$7'OJ3XVK%XWWRQ�S2.%XWWRQ�

S0\%XWWRQ� �QHZ�&$7'OJ3XVK%XWWRQ�WKLV�³$SSO\´��

$GG$QDO\VH1RWLILFDWLRQ&%��

S0\%XWWRQ�

S0\%XWWRQ�!*HW3XVK%$FWLYDWH1RWLILFDWLRQ���

�&$7&RPPDQG0HWKRG�	0\'LDORJ��P\)LUVW&%�

18//��

CB method

User data to be passed 
to the CB method

Notification

Control object that will callback 
the current object

&$7'OJ'LDORJ

$GG$QDO\VH1RWLILFDWLRQ&%$GG$QDO\VH1RWLILFDWLRQ&%

3XVK�%XWWRQ

&KHFN�%XWWRQ

callback mechanism

0\'LDORJ

Build ( )
myFirstCB ( )
mySecondCB ( )
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5HWULHYLQJ�XVHU�LQSXWV

'LDORJ�(QJLQH�,QWHJUDWLRQ

– $VVRFLDWH�D�GLDORJ�WR�\RXU�FRPPDQG

&$76WDWH&RPPDQG

%XLOG*UDSK���

&$7'OJ'LDORJ

6HW9LVLELOLW\���6HW9LVLELOLW\���

0\'LDORJ

Build ()

0\&RPPDQG

MyCommand ()
BuildGraph ()

SDQHO� �QHZ�0\'LDORJ���

SDQHO�!%XLOG���

SDQHO�!6HW9LVLELOLW\�&$7'OJ6KRZ��

State Machine definition
(states, agents and transitions)

Dialog definition
(layout, controls)

3URYLGHG�E\�'LDORJ�IUDPHZRUN3URYLGHG�E\�'LDORJ�IUDPHZRUN

7R�EH�RYHUORDGHG�E\�DSSOLFDWLRQ�SURJUDPPHU

Provided by application programmer

.H\.H\
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5HWULHYLQJ�XVHU�LQSXWV

'LDORJ�(QJLQH�,QWHJUDWLRQ

– 8VH�D�'LDORJ$JHQW�LQVWHDG�RI�D�FDOOEDFN�ZKHQ�\RX�
ZDQW�WR�SHUIRUP�D�WUDQVLWLRQ�

DJHQW� �QHZ�&$7'LDORJ$JHQW�³$JHQW´��

DJHQW�!$FFHSW2Q1RWLI\��BSDQHO�!BFWO��BSDQHO�!BFWO�!*HW;;;1RWLILFDWLRQ����

ILUVW6WDWH�!$GG'LDORJ$JHQW�DJHQW��

���

$GG7UDQVLWLRQ��ILUVW6WDWH��VHFRQG6WDWH��,V2XWSXW6HW&RQGLWLRQ�DJHQW��

$FWLRQ��$FWLRQ0HWKRG�	0\&RPPDQG��0\$FWLRQ0HWKRG���

BSDQHO�0\'LDORJ

Build ()

�0\&RPPDQG

MyCommand ()
BuildGraph ()
MyActionMethod ()

BFWO�&$7'OJ6SLQQHU

*HW;;;1RWLILFDWLRQ���*HW;;;1RWLILFDWLRQ���DJHQW�&$7'LDORJ$JHQW

$FFHSW2Q1RWLI\���$FFHSW2Q1RWLI\���

BFWO� �QHZ�&$7'OJ6SLQQHU�������
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5HWULHYLQJ�XVHU�LQSXWV

$SSOLFDWLRQ�$UFKLWHFWXUH�

• &$7,QWHUDFWLYH$SSOLFDWLRQ

Destroy ()Destroy ()
GetArgs ()GetArgs ()
%HJLQ$SSOLFDWLRQ���

(QG$SSOLFDWLRQ���

&$7'OJ'RFXPHQW

SetVisibility ()SetVisibility ()

0\'RFXPHQW

Build ()
ExitCB ()

0\$SSOLFDWLRQ

BeginApplication ()
EndApplication ()

BZLQGRZ� �QHZ�0\:LQGRZ�WKLV�³P\:LQGRZ´��

BZLQGRZ�!%XLOG���

BZLQGRZ�!6HW9LVLELOLW\�&$7'OJ6KRZ��

BDSSOLFDWLRQ�!'HVWUR\���

3URYLGHG�E\�'LDORJ�IUDPHZRUN3URYLGHG�E\�'LDORJ�IUDPHZRUN

7R�EH�RYHUORDGHG�E\�DSSOLFDWLRQ�SURJUDPPHU

3URYLGHG�E\�DSSOLFDWLRQ�SURJUDPPHU

.H\.H\
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7KH�'LDORJ�EXLOGHU

'LDORJ�%XLOGHU

,Q�WKLV�OHVVRQ�\RX�ZLOO�OHDUQ�WKH�&$7,$�9��ZL]DUG�WR�GHILQH�\RXU 'LDORJ
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7KH�'LDORJ�%XLOGHU

'LDORJ�%XLOGHU

– &$7,$�'LDORJ�%XLOGHU�IDFLOLWDWHV�SDQHO�FUHDWLRQ�DQG�
HGLWLRQ�

• $FFHVV�WKURXJK�PHQX�RU�E\�GRXEOH�FOLFNLQJ�RQ�DQ�H[LVWLQJ��&$7'OJ�ILOH�

• *HQHUDWHV�&���FRGH�

• 3RVVLELOLW\�WR�GHILQH�&DOOEDFNV� Dialog Builder Toolbar
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,Q�WKLV�&RXUVH�\RX�KDYH�VHHQ«

$OO�WKH�'LDORJ�2EMHFWV�SURYLGHG�E\�&$7,$�9�

+RZ�WR�DVVRFLDWH�&RPPDQGV�WR�WKH�'LDORJ

7KH�'LDORJ�%XLOGHU

7R�6XP�8S����
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<RX�ZLOO�OHDUQ�ZKDW�DUH�WKH�SUHUHTXLVLWHV�WR�LQVWDOO�&$$�RQ�D�
ZRUNVWDWLRQ�DQG�KRZ�WR�PDQDJH�WKH�DSSOLFDWLRQV�EXLOG�ZLWK�
&$$

&$$�9��$GPLQLVWUDWLRQ

3DFNDJLQJ

/LFHQVLQJ

6RIWZDUH�3UHUHTXLVLWHV

'HOLYHULQJ�D�&$$�EXLOG�$SSOLFDWLRQ
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&$$�9��3K\VLFDO�3DFNDJLQJ

9��$3,�IRU�&$7,$��RQH�&'�

$�VHW�RI�KHDGHUV�ZLWK�WKHLU�FRUUHVSRQGLQJ�GRFXPHQWDWLRQ

7KH�&$$�9��(QF\FORSHGLD

5DSLG�$SSOLFDWLRQ�'HYHORSPHQW�(QYLURQPHQW��RQH�&'�

$�VHW�RI�SURJUDPPLQJ�WRROV
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&$$�9�5��3DFNDJLQJ�DQG�3RUWIROLR

&RQILJXUDWLRQV
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&$$�9��5$'(��IRU�&$7,$��LQFOXGHV

0XOWL�:RUNVSDFH�$SSOLFDWLRQ�%XLOGHU�3URGXFW��0$%�

&���8QLW�7HVW�0DQDJHU�3URGXFW��&87�

3URYLGH�D�VLQJOH�WRRO�WR�FRPSLOH�DQG�OLQN�DSSOLFDWLRQV�ZKDWHYHU�WKH�SURJUDPPLQJ�
ODQJXDJHV�XVHG��)RUWUDQ��&��&����-DYD�

$YDLODEOH�ERWK�RQ�17�DQG�81,;

(QDEOHV�XVHUV�WR�FKHFN�GHYHORSPHQW�FRPSOLDQFH�ZLWK�GHVLJQ�VFHQDULRV�DQG�WR�
HQVXUH�UHJUHVVLRQ�IUHH�PRGLILFDWLRQV��VFHQDULRV�SHUWLQHQFH��DXWRPDWLF�UHVXOW�
FRPSDULVRQV��WLPHRXW�SHUIRUPDQFH�UHSOD\

2QO\�RQ�:LQGRZV�17���,QWHJUDWLRQ�ZLWK�5DWLRQDO�3XULI\�IRU�PHPRU\ PDQDJHPHQW�
WHVWV�DQG�5DWLRQDO�3XUH�&RYHUDJH�IRU�WHVW�FRYHUDJH

&���,QWHUDFWLYH�'DVKERDUG�3URGXFW��&,'�
3URYLGH�GHYHORSHUV�ZLWK�DQ�HQYLURQPHQW�IRU�EXLOGLQJ�&���&RPSRQHQW�$SSOLFDWLRQ�
$UFKLWHFWXUH��&$$��DSSOLFDWLRQV

7LJKW�LQWHJUDWLRQ�ZLWK�0LFURVRIW�9LVXDO�6WXGLR�&��

&���,QWHUDFWLYH�'DVKERDUG�3URGXFW�LV�RQO\�DYDLODEOH�RQ�:LQGRZV�17�DQG�JLYHV�
DFFHVV�WR�WKH�RWKHU�5$'(�SURGXFWV�
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&$$�9��5$'(��IRU�&$7,$��LQFOXGHV

&���6RXUFH�&KHFNHU��&6&�

6RXUFH�&RGH�0DQDJHU��6&0�

$XWRPDWLF�FKHFN�RI�&���9��FRGLQJ�UXOHV

0HPRU\�OHDNV�GHEXJJLQJ

&���VRXUFH�SDUVHU��DQG�IXOO�+70/�UHSRUW

:RUNVSDFH�PDQDJHPHQW�

&ROODERUDWLYH�DQG�LQWHJUDWHG�FRGH�GLVWULEXWLRQ

&RQFXUUHQW�GHYHORSPHQW�VXSSRUW�

9HUVLRQ�DQG�FRQILJXUDWLRQ�FRQWURO�

0XOWL�SODWIRUP�ZRUNVSDFH�PDQDJHPHQW�

6FDOHV�IURP�VPDOO�WHDPZRUN�WR�ODUJH�GHYHORSPHQW�RUJDQL]DWLRQ�

'DWD�0RGHO�&XVWRPL]HU��'0&�
80/�PRGHOLQJ�DXWKRULQJ�IRU�(129,$�REMHFW�PRGHO�	�&$7,$�REMHFW�PRGHO

(129,$�0RGHOLQJ�REMHFW�RSWLPL]HG�SXEOLFDWLRQ�FDSDELOLW\�

2IIHU�VDPH�XVHU�LQWHUIDFHV�IRU�&$7,$�DQG�(129,$�REMHFW�H[WHQVLRQ
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&$$�9��/LFHQVLQJ�0HFKDQLVPV

&'&�RU�&'9�OLFHQVH�LV�WR�XVH�&$$�9��5$'(��&���
&$$�9��FDQ�EH�XVHG�LQ�WZR�OLFHQVLQJ�PRGHV��HLWKHU�QRGHORFN�RU�ZLWK�FRQFXUUHQW�
XVDJH�RI�OLFHQVHV�RQ�D�QHWZRUN��MXVW�OLNH�VWDQGDUG�'6�SURGXFWV�

/LFHQVLQJ�PHFKDQLVPV�DUH�EDVHG�RQ�/80
�/LFHQVH�8VH�0DQDJHPHQW�

2Q�17���8VH�1RGHORFN�.H\�0DQDJHPHQW
6HOHFW�WKH�6WDUW�!3URJUDPV�!&$7,$�!7RROV�!1RGHORFN�.H\�0DQDJHPHQW�FRPPDQG�
WR�FKHFN�1RGHORFN�OLFHQVHV�LI�\RX�XVH�1RGHORFN�OLFHQVHV�

:LQGRZV�17�ZRUNVWDWLRQV�PXVW�KDYH�D�/$1�&DUG��(WKHUQHW�RU�7RNHQ�5LQJ��DQG�
7&3�,3�LQVWDOOHG�DQG�SURSHUO\�FRQILJXUHG��HYHQ�LQ�WKH�FDVH�RI�QRGHORFN�OLFHQVLQJ
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&$$�9��6RIWZDUH�3UHUHTXLVLWHV����

&���,QWHUDFWLYH�'DVKERDUG�3URGXFW��&,'��UHTXLUHV
0LFURVRIW�9LVXDO�&�������SURGXFW�63�

7KH�8QLFRGH�RSWLRQ�0867�EH�VHOHFWHG�ZKHQ�LQVWDOOLQJ�9LVXDO�&��

0LFURVRIW�,QWHUQHW�([SORUHU��GHOLYHUHG�ZLWK�:LQGRZV�17�������DW�PLQLPXP�OHYHO������
6HUYLFH�3DFN��

0XOWL�:RUNVSDFH�$SSOLFDWLRQ�%XLOGHU�3URGXFW��0$%��
UHTXLUHV�
6RPH�VSHFLILF�FRPSLOHU�OHYHO�GHSHQGLQJ�RQ�WKH�26��FI��IROORZLQJ�IRLOV�

-$9$�-'.�������RU�-$9$�-'.�������ZKHQ�XVLQJ�,'/�FRPSLOHU
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&$$�9��6RIWZDUH�3UHUHTXLVLWHV����

&���8QLW�7HVW�0DQDJHU�3URGXFW��&87��UHTXLUHV
)RU�$XWRPDWLF�5XQ�WLPH�EDWFK�WHVW�UHSOD\���0.6�7RRONLW��9����RQ�:LQGRZV�17

)RU�$XWRPDWLF�PHPRU\�PDQDJHPHQW�FKHFN���5DWLRQDO�3XULI\�9���

)RU�$XWRPDWLF�WHVW�FRYHUDJH�FRPSXWDWLRQ���5DWLRQDO�3XUH�&RYHUDJH 9���

$FFHVV�WR�2QOLQH�'RFXPHQWDWLRQ�UHTXLUHV�DQ�+70/
EURZVHU
,Q�D�81,;�HQYLURQPHQW���1HWVFDSH�1DYLJDWRU�DW�PLQLPXP�OHYHO�����

,Q�D�:LQGRZV�HQYLURQPHQW��HLWKHU�0LFURVRIW�,QWHUQHW�([SORUHU�DW�PLQLPXP�OHYHO������
6HUYLFH�3DFN���RU�1HWVFDSH�1DYLJDWRU�DW�PLQLPXP�OHYHO�����
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&$$�9��6RIWZDUH�3UHUHTXLVLWHV����

,%0�$,;�(QYLURQPHQW

:LQGRZV�17�(QYLURQPHQW
0LFURVRIW�:LQGRZV�17�:RUNVWDWLRQ�9HUVLRQ�����ZLWK�6HUYLFH�3DFN�� RU���RU��D

0LFURVRIW�9LVXDO�&�������SURGXFW�63�

$,;�9HUVLRQ���5HOHDVH����

,%0�&�DQG�&���IRU�$,;�&RPSLOHUV�9HUVLRQ�������RU��������LEPF[[��
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&$$�9��6RIWZDUH�3UHUHTXLVLWHV����

6XQ�6RODULV�(QYLURQPHQW

6*,�,5,;�(QYLURQPHQW
,5,;������P

&��&����0,36SUR�&RPSLOHU��������Q���$%,��

6XQ�6RODULV�������RU�6RODULV��

&��&����681�:RUN6KRS�&RPSLOHUV����

+3�8;�(QYLURQPHQW
+3�8;�9HUVLRQ�������$�&�(����

&�FRPSLOHU�$����������

&���FRPSLOHU�D&���$�������
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&$$�9��,QVWDOODWLRQ�3URFHGXUH

,QVWDOO�&$$�9��$3,�IRU�&$7,$

&KHFN�WKH�&$7,$�LQVWDOODWLRQ
<RX�QHHG�WR�KDYH�WKH�VDPH�5HOHDVH�DQG�6HUYLFH�3DFN�DV�IRU�&$$

7KH�GLUHFWRU\�SDWK�IRU�&$7,$�FDQQRW FRQWDLQV�EODQN�FKDUDFWHUV�

7KH�9��$3,�DUH�LQVWDOOHG�LQ�WKH�VDPH�GLUHFWRU\�WKDQ�&$7,$

,QVWDOO�ILUVW�WKH�*$�YHUVLRQ�WKHQ�WKH�SURSHU�6HUYLFH�3DFN

,QVWDOO�&$$�9��5$'(
&KRRVH�D�VHSDUDWH�GLUHFWRU\�WR�LQVWDOO�WKH�&$$�9��5$'(�SURGXFW

,QVWDOO�ILUVW�WKH�*$�YHUVLRQ�WKHQ�WKH�SURSHU�6HUYLFH�3DFN
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'HOLYHULQJ�DQ�$SSOLFDWLRQ����

6HOHFW�WKH�6WDUW�!3URJUDPV��!&$7,$��!7RROV�!(QYLURQPHQW�(GLWRU�FRPPDQG

,Q�WKH�'LDORJ�%R[�SURYLGH��
• $�QDPH�IRU�WKH�QHZ�HQYLURQPHQW
• 7KH�SDWK
• 7KH�PRGH��XVHU���JOREDO���7KH�HQYLURQPHQW�ZLOO�EH
DYDLODEOH�IRU�DOO�WKH�XVHUV�RU�RQO\�IRU�WKH�FXUUHQW�RQH

• 7KH�SURGXFW�OLQH��&$7,$�

7KH�SDWK�KDV�WR�UHIHUHQFH�&$7,$�DQG�WKH�5XQWLPH�9LHZ�RI�\RXU�&$$ DSSOLFDWLRQ
F�?FDWLDBY�?LQWHOBD�F�?P\$SSOLFDWLRQ?LQWHOBD

&RS\�WKH�5XQWLPH�9LHZ�RI�\RXU�&$$�DSSOLFDWLRQ�

2Q�17�RQO\���XVH�(QYLURQPHQW�(GLWRU�WR�FUHDWH
D�QHZ�HQYLURQPHQW
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'HOLYHULQJ�DQ�$SSOLFDWLRQ����

2Q�17�DQG�RQ�81,;���
XVH�WKH�³VHWFDWHQY´�FRPPDQG�WR�FUHDWH�D�QHZ�HQYLURQPHQW

7KH�VHWFDWHQY�FRPPDQG�LV�ORFDWHG�LQ�?,QVWDOOBIROGHU?26BD?FRGH?ELQ
,QVWDOOBIROGHU�LV�WKH�GLUHFWRU\�ZKHUH�&$7,$�LV�LQVWDOOHG
26BD�FDQ�EH�LQWHOBD��DL[BD��KSX[BD��LUL[BD��VRODULVBD

7KH�PDLQ�RSWLRQV�DUH��
�H���WR�VSHFLI\�WKH�QDPH�RI�WKH�QHZ�HQYLURQPHQW
�G��WR�VSHFLI\�WKH�GLUHFWRU\�ZKHUH�WKH�&$7,$�HQYLURQPHQWV�DUH�VWRUHG
�S���WR�JLYH�WKH�SDWK�

7KH�SDWK�KDV�WR�UHIHUHQFH�&$7,$�DQG�WKH�5XQWLPH�9LHZ�RI�\RXU�&$$ DSSOLFDWLRQ
VHWFDWHQY�±H�P\(QY�±G�F�?FDWLDBY�?&$7(QY�±S�F�?FDWLDBY��F�?P\$SSOLFDWLRQ

,I�WKH�SDWK�FRQWDLQV�D�EODQN�FKDUDFWHU��XVH�GRXEOH�TXRWHV����
VHWFDWHQY�±H�P\(QY�±S��F�?3URJUDP )LOHV?'DVVDXOW 6\VWHPHV?%���F�?P\$SSOLFDWLRQ�



&RS\ULJKW�'$66$8/7�6<67(0(6�����
���

'HOLYHULQJ�DQ�$SSOLFDWLRQ����

7R�GHOHWH�DQ�HQYLURQPHQW�XVH�GHOFDWHQY
8VDJH���GHOFDWHQY�±H�P\(QY

:KHQ�\RX�FUHDWH�D�QHZ�HQYLURQPHQW��
7KH�VHW�RI�YDULDEOHV�LV�GHILQHG

$�QHZ�VKRUWFXW�LV�FUHDWHG�RQ�WKH�GHVNWRS�WR�VWDUW�&$7,$�ZLWK�WKH QHZ�&$$�
$SSOLFDWLRQ

$�QHZ�FRPPDQG�LV�FUHDWHG�LQ�WKH�6WDUW�PHQX��17�RQO\�
6WDUW�!�3URJUDPV�!�&$7,$��!�P\(QY

<RX�FDQ�GHOLYHU�PRUH�WKDQ�RQH�&$$�$SSOLFDWLRQ
,Q�WKH�SDWK��\RX�FDQ�SURYLGH�VHYHUDO�GLUHFWRULHV

VHWFDWHQY�±H�P\(QY�±S�F�?FDWLDBY��F�?P\$SSOLFDWLRQ��F�?P\$SSOLFDWLRQ�
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,Q�WKLV�OHVVRQ�\RX�KDYH�VHHQ«

7KH�SUHUHTXLVLWHV�WR�LQVWDOO�&$$�9��RQ�D�ZRUNVWDWLRQ

+RZ�WR�GHOLYHU�D�&$$�9��DSSOLFDWLRQ�WR�D�FXVWRPHU

7R�6XP�8S����


