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�VVÖÀ°Ê0ß«�V>��ß]ÊÍ�iÊ��ÃÍÊÝ���Ê���Í�>��ãiÊÍ�iÊ>««À�«À�>ÍiÊV��ÍÀ��ÊÀi}�ÃÍiÀÃÊ>�`ÊÍ�i�
ÝÀ�ÍiÊÍ�Ê>ÊV���>�`ÊÀi}�ÃÍiÀÊÍ�Ê���Í�>ÍiÊ`À>Ý��}°Ê.��iÊV���>�`ÊÀi}�ÃÍiÀÃÊÃÖV�Ê>Ã
-iÃiÍ+�V�-iÃÖ�ÍÊ�ÀÊ.ß�VÊ`�Ê��ÍÊ���Í�>ÍiÊÀi�`iÀ��}°Ê�«>ÀÍÊvÀ��ÊÍ�iÃi]ÊÍ�iÀiÊ>ÀiÊÍÝ�
Íß«iÃÊ�vÊV���>�`ÊÀi}�ÃÍiÀÃ\ÊLi}���`À>ÝÊ>�`ÊV��Í��Öi�`À>Ý°Ê
i}���`À>Ý
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V���>�`ÃÊV>ÖÃiÊÀi�`iÀ��}ÊÍ�ÊÃÍ>ÀÍÊÝ�Í�ÊÍ��ÃiÊÜ>�ÖiÃÊÃ«iV�v�i`ÊLßÊÍ�iÊV��ÍÀ��
Ài}�ÃÍiÀÃ°Ê���Í��Öi�`À>ÝÊV���>�`ÃÊV>ÖÃiÊ`À>Ý��}ÊÍ�ÊV��Í��ÖiÊÝ�Í�Ê��ÍiÀ�>�
Ài}�ÃÍiÀÊÜ>�ÖiÃÊ>ÃÊÍ�ißÊÝiÀiÊÝ�i�ÊÍ�iÊ«ÀiÜ��ÖÃÊ`À>Ý��}Ê�«iÀ>Í���ÊV��«�iÍi`°
 >���}ÊÖÃiÊ�vÊV��Í��Öi�`À>ÝÊV���>�`ÃÊV>�ÊÃ�}��v�V>�Í�ßÊÀi`ÖViÊÍ�iÊ>��Ö�ÍÊ�v
`>Í>ÊÍ�>ÍÊ�>ÃÊÍ�ÊLiÊ��>`i`Ê��Í�Ê+�- �
��ÊÝ�i�Ê`À>Ý��}Ê�Ö�Í�«�iÊV���iVÍi`Ê�L�iVÍÃ
ÃÖV�Ê>ÃÊ«��ß���iÃ°Ê�Þ>�«�iÃÊ�vÊV���>�`ÊÀi}�ÃÍiÀÃÊ��V�Ö`iÊÍ�iÊ-i�`iÀÊ>�`
���Í��Öi!iÝ���iÊÀi}�ÃÍiÀÃ°

��ÀÊV��Üi��i�ViÊ��ÊÍ��ÃÊ`�VÖ�i�ÍÊÝiÊ�vÍi�ÊÀiviÀÊÍ�Ê¸Ãi�`��}Ê>Ê-i�`iÀÊV���>�`
Í�Ê+�- �
��¸ÊÀ>Í�iÀÊÍ�>�ÊÃ>ß��}Ê¸Í�iÊ-i�`iÀÊ����>�`ÊÀi}�ÃÍiÀÊ�ÃÊÝÀ�ÍÍi�ÊÍ�]
Ý��V�Ê���Í�>ÍiÃÊ`À>Ý��}¸°

��ÍiÀ�>�Ê-i}�ÃÍiÀÃÊ>ÀiÊ��ÍÊ>VViÃÃ�L�iÊÍ�Ê��ÃÍÊÃ�vÍÝ>Ài°Ê0�ißÊ>ÀiÊÖÃi`Ê��ÍiÀ�>��ßÊLß
Í�iÊV��«ÊÍ�Ê�ii«ÊÍÀ>V�Ê�vÊV�>�}��}ÊÜ>�ÖiÃ°Ê.��iÊV��ÍÀ��ÊÀi}�ÃÍiÀÃÊ�>Üi
V�ÀÀiÃ«��`��}Ê��ÍiÀ�>�ÊÀi}�ÃÍiÀÃ°Ê8�i�Ê>ÊLi}���`À>ÝÊV���>�`Ê�ÃÊÃi�ÍÊ>�`ÊLiv�Ài
Ài�`iÀ��}ÊÃÍ>ÀÍÃ]ÊÍ�iÊ��ÍiÀ�>�ÊÀi}�ÃÍiÀÃÊ>ÀiÊÖ«`>Íi`ÊÝ�Í�ÊÍ�iÊÜ>�ÖiÃÊ��ÊÍ�i
V�ÀÀiÃ«��`��}ÊV��ÍÀ��ÊÀi}�ÃÍiÀÃ°Ê�vÊ>ÊV��Í��Öi�`À>ÝÊV���>�`Ê�ÃÊÃi�ÍÊÍ�i�ÊÍ��Ã
Ö«`>ÍiÊ`�iÃÊ��ÍÊ�>««i�Ê>�`Ê`À>Ý��}ÊV��Í��ÖiÃÊÝ�Í�ÊÍ�iÊVÖÀÀi�ÍÊÜ>�ÖiÃÊ��ÊÍ�i
��ÍiÀ�>�ÊÀi}�ÃÍiÀÃ°Ê��ÀÊiÞ>�«�i]Ê�vÊ>Ê���iÊ�ÃÊLi��}Ê`À>Ý�ÊÍ�i�ÊÍ�iÊ.Í>ÀÍ9
��Ê>�`
.Í>ÀÍ:ÊV��ÍÀ��ÊÀi}�ÃÍiÀÃÊÃ«iV�vßÊÍ�iÊ­Þ]Êß®ÊV��À`��>ÍiÃÊ�vÊÍ�iÊv�ÀÃÍÊ«���ÍÊ��ÊÍ�iÊ���i°
8�i�Ê>ÊLi}���`À>ÝÊV���>�`Ê�ÃÊÃi�ÍÊÍ�iÃiÊÜ>�ÖiÃÊ>ÀiÊV�«�i`Ê��Í�Ê��ÍiÀ�>�ÊÀi}�ÃÍiÀÃ°
�ÃÊÍ�iÊ���iÊ`À>Ý��}Ê«À�}ÀiÃÃiÃÊÍ�iÃiÊ��ÍiÀ�>�ÊÀi}�ÃÍiÀÃÊ>ÀiÊÖ«`>Íi`ÊÍ�ÊV��Í>��ÊÍ�iÊ­Þ]
ß®ÊV��À`��>ÍiÃÊ�vÊÍ�iÊ«�Þi�ÊLi��}Ê`À>Ý�°Ê8�i�Ê`À>Ý��}Ê�>ÃÊV��«�iÍi`ÊÍ�iÊ��ÍiÀ�>�
Ài}�ÃÍiÀÃÊV��Í>��ÊÍ�iÊ­Þ]Êß®ÊV��À`��>ÍiÃÊ�vÊÍ�iÊ�iÞÍÊ«���ÍÊÍ�>ÍÊÝ�Ö�`Ê�>ÜiÊLii�
`À>Ý�°Ê�vÊ>ÊV��Í��Öi�`À>ÝÊV���>�`Ê�ÃÊ��ÝÊ}�Üi�]ÊÍ�iÃiÊv��>�Ê­Þ]Êß®Ê��ÍiÀ�>�ÊÜ>�ÖiÃ
>ÀiÊ��ÍÊ��`�v�i`Ê>�`ÊvÖÀÍ�iÀÊ`À>Ý��}ÊÖÃiÃÊÍ�iÃiÊÜ>�ÖiÃ°Ê�vÊ>ÊLi}���`À>ÝÊV���>�`
�>`ÊLii�ÊÖÃi`ÊÍ�iÊ��ÍiÀ�>�ÊÀi}�ÃÍiÀÃÊÝ�Ö�`Ê�>ÜiÊLii�ÊÀi���>`i`ÊvÀ��ÊÍ�i
.Í>ÀÍ9
��Ê>�`Ê.Í>ÀÍ:ÊÀi}�ÃÍiÀÃ°

��ÀÊÍ�iÊ��ÃÍÊ«>ÀÍÊ��ÍiÀ�>�ÊÀi}�ÃÍiÀÃÊV>�ÊLiÊ�}��Ài`°Ê�ÍÊ�ÃÊ�i�«vÖ�ÊÍ�Ê>««ÀiV�>ÍiÊÍ�>Í
Í�ißÊiÞ�ÃÍÊ��Ê�À`iÀÊÍ�ÊÖ�`iÀÃÍ>�`ÊÍ�iÊV��Í��Öi�`À>ÝÊV���>�`Ã°

�vv�V�i�VßÊ�ÃÃÖiÃÊ>�`Ê-i}�ÃÍiÀÊ0ß«iÃ

.�vÍÝ>ÀiÊ`iÜi��«iÀÃÊÝ�Ã���}ÊÍ�ÊÝÀ�ÍiÊ`iÜ�ViÊ`À�ÜiÀÃÊv�ÀÊ+�- �
��ÊÃ��Ö�`ÊLiV��i
v>����>ÀÊÝ�Í�ÊÍ�iÊ`�vviÀi�ÍÊÍß«iÃÊ�vÊÀi}�ÃÍiÀÃ°Ê.��iÊV��ÍÀ��ÊÀi}�ÃÍiÀÃÊÃÖV�Ê>ÃÊÍ�i
.Í>ÀÍ9
��Ê>�`Ê.Í>ÀÍ:ÊÀi}�ÃÍiÀÃÊ�>ÜiÊÍ�ÊLiÊÖ«`>Íi`Êv�ÀÊ>���ÃÍÊiÜiÀßÊ«À���Í�Üi
Ý�iÀi>ÃÊ�Í�iÀÊV��ÍÀ��ÊÀi}�ÃÍiÀÃÊÃÖV�Ê>ÃÊÍ��ÃiÊv�ÀÊÃV�ÃÃ�ÀÊV��«Ê�ÀÊ��}�V>�Ê�«ÃÊV>�ÊLi
Ö«`>Íi`Ê�ÖV�Ê�iÃÃÊvÀiµÖi�Í�ß°Ê+Ài���>`��}Ê�vÊÍ�iÊ>««À�«À�>ÍiÊV��ÍÀ��ÊÀi}�ÃÍiÀÃÊV>�
Ài`ÖViÊÍ�iÊ>��Ö�ÍÊ�vÊ`>Í>ÊÍ�>ÍÊ�>ÃÊÍ�ÊLiÊ��>`i`Ê��Í�ÊÍ�iÊV��«Êv�ÀÊ>Ê}�Üi�Ê«À���Í�Üi
Í�ÖÃÊ��«À�Ü��}Êivv�V�i�Vß°Ê��Ê>``�Í���]Ê>ÃÊ`iÃVÀ�Li`Ê>L�Üi]ÊÍ�iÊv��>�ÊÜ>�ÖiÃÊ��
��ÍiÀ�>�ÊÀi}�ÃÍiÀÃÊV>�ÊÃ��iÍ��iÃÊLiÊÖÃi`Êv�ÀÊÃÖLÃiµÖi�ÍÊ`À>Ý��}Ê�«iÀ>Í���Ã°

0�iÊÍ>L�iÃÊ��Ê�««i�`�ÞÊ
Ê��ÃÍÃÊÍ�iÊ}À>«��VÃÊÀi}�ÃÍiÀÃÊ>VV�À`��}ÊÍ�ÊÍ�i�ÀÊÍß«i]Ê�>�i
>�`Ê>``ÀiÃÃ°
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0�iÀiÊ>ÀiÊv�ÖÀÊÝ>ßÃÊ�vÊ��>`��}Ê+�- �
��ÊÀi}�ÃÍiÀÃ\

U 0�iÊ��ÃÍÊÝÀ�ÍiÃÊ>ÊÜ>�ÖiÊÍ�ÊÍ�iÊ�>««i`Ê>``ÀiÃÃÊ�vÊÍ�iÊÀi}�ÃÍiÀ

U 0�iÊ��ÃÍÊÝÀ�ÍiÃÊ>``ÀiÃÃ�Í>}É`>Í>Ê«>�ÀÃÊÍ�ÊÍ�iÊ���#°

U 0�iÊ��ÃÍÊÝÀ�ÍiÃÊ>``ÀiÃÃ�Í>}É`>Í>Ê«>�ÀÃÊÍ�ÊÍ�iÊ���#ÊÜ�>Ê
 �°

U 0�iÊ��ÃÍÊÝÀ�ÍiÃÊÍ�ÊÀ>ÝÊ�i��ÀßÊ�>««i`Ê�+Ê���#Ê>``ÀiÃÃiÃ°

��ÊV>ÃiÃÊÝ�iÀiÊÍ�iÊ��ÃÍÊÝÀ�ÍiÃÊ`>Í>ÊÜ>�ÖiÃÊ`�ÀiVÍ�ßÊÍ�ÊÍ�iÊV��«ÊÜ�>ÊÍ�iÊÀi}�ÃÍiÀÊv��i]
V��Ã�`iÀ>Í���Ê�>ÃÊÍ�ÊLiÊ}�Üi�ÊÍ�Ê���#Ê�ÜiÀv��ÝÊ­Ö��iÃÃÊ+��Ê
�ÃV���iVÍÊ�Ã
i�>L�i`®°Ê0�iÊ�����#.«>ViÊÀi}�ÃÍiÀÊ��`�V>ÍiÃÊ��ÝÊ�>�ßÊvÀiiÊi�ÍÀ�iÃÊÀi�>��Ê��ÊÍ�i
���#°Ê
iv�ÀiÊÝÀ�Í��}ÊÍ�Ê>�ßÊÀi}�ÃÍiÀ]ÊÍ�iÊ��ÃÍÊ�ÖÃÍÊi�ÃÖÀiÊÍ�>ÍÊÍ�iÀiÊ�ÃÊi��Ö}�
Ã«>ViÊ�ivÍÊ��ÊÍ�iÊ���#°Ê0�iÊÜ>�ÖiÃÊ��ÊÍ��ÃÊÀi}�ÃÍiÀÊV>�ÊLiÊÀi>`Ê>ÍÊ>�ßÊÍ��i°Ê8�i�
ÖÃ��}Ê
 �]ÊÍ�iÊ
 �ÊV��ÍÀ���iÀÊÝ���Ê>ÖÍ��>Í�V>��ßÊi�ÃÖÀiÊÍ�>ÍÊÍ�iÀiÊ�ÃÊÀ���Ê��
Í�iÊ���#ÊLiv�ÀiÊ�ÍÊ«iÀv�À�ÃÊvÖÀÍ�iÀÊÍÀ>�ÃviÀÃ°Ê0�ÖÃÊ>ÊLÖvviÀÊ�vÊ>�ßÊÃ�ãiÊÖ«ÊÍ�ÊÈ{�]
ÏÔÊL�ÍÊÝ�À`Ã]ÊV>�ÊLiÊ«>ÃÃi`ÊÍ�ÊÍ�iÊ
 �ÊV��ÍÀ���iÀ°Ê0�iÊ���#Ê>�`Ê
 �
V��ÍÀ���iÀÊ>ÀiÊ`iÃVÀ�Li`Ê��Ê��ÀiÊ`iÍ>��ÊLi��Ý°

Ï°Ô°£ +��Ê
�ÃV���iVÍ

0�iÊ+��ÊLÖÃÊ«À�Í�V��Ê��V�À«�À>ÍiÃÊ>Êvi>ÍÖÀiÊ���Ý�Ê>ÃÊ+��Ê
�ÃV���iVÍ]ÊÝ��V�Ê�Ã
ÃÖ««�ÀÍi`ÊLßÊ+�- �
��°Ê+��Ê
�ÃV���iVÍÊ�ÃÊi�>L�i`ÊLßÊÝÀ�Í��}Ê>Ê��iÊÍ�ÊL�ÍÊãiÀ�Ê�v
Í�iÊ(MWGSRRIGX'SRXVSPÊÀi}�ÃÍiÀÊÝ��V�Ê�ÃÊ>ÍÊ�vvÃiÍÊäÞÈnÊ��Ê+��Ê-i}���Êä°Ê#�ViÊÍ�i
+�- �
��Ê�ÃÊ��ÊÍ��ÃÊ��`i]Ê�vÊÍ�iÊ��ÃÍÊ«À�ViÃÃ�ÀÊ>ÍÍi�«ÍÃÊÍ�ÊÝÀ�ÍiÊÍ�ÊÍ�iÊvÖ��Ê���#
Í�i�Ê��ÃÍi>`Ê�vÊÍ�iÊÝÀ�ÍiÊLi��}Ê��ÃÍ]ÊÍ�iÊ+�- �
��ÊV��«ÊÝ���Ê>ÃÃiÀÍÊ+��Ê
�ÃV���iVÍ
Ý��V�ÊÝ���ÊV>ÖÃiÊÍ�iÊ��ÃÍÊ«À�ViÃÃ�ÀÊÍ�Ê�ii«ÊÀiÍÀß��}ÊÍ�iÊÝÀ�ÍiÊVßV�iÊÖ�Í��Ê�Í
ÃÖVVii`Ã°

0��ÃÊvi>ÍÖÀiÊ>���ÝÃÊv>ÃÍiÀÊ`�Ý���>`Ê�vÊ`>Í>ÊÍ�Ê+�- �
��]ÊÃ��ViÊÍ�iÊ��ÃÍÊ�ii`Ê��Í
«���ÊÍ�iÊ-R*-*37TEGIÊÀi}�ÃÍiÀÊLÖÍÊÃ��Ö�`ÊLiÊÖÃi`ÊÝ�Í�ÊV>ÀiÊÃ��ViÊÝ�i�iÜiÀÊÍ�iÊ+��

�ÃV���iVÍÊ�ÃÊ>ÃÃiÀÍi`ÊÍ�iÊLÖÃÊ�ÃÊivviVÍ�Üi�ßÊ��}}i`ÊLßÊÍ�iÊ��ÃÍÊ«À�ViÃÃ�ÀÊÖ�Í��ÊÃÖV�
Í��iÊ>ÃÊÍ�iÊ+�- �
��ÊvÀiiÃÊÖ«Ê>�Êi�ÍÀßÊ��Ê�ÍÃÊ���#°Ê��Ê}i�iÀ>�ÊÍ��ÃÊ��`iÊÃ��Ö�`
���ßÊLiÊÖÃi`Êi�Í�iÀÊv�ÀÊ�«iÀ>Í���ÃÊÝ�iÀiÊ�ÍÊ�ÃÊ���Ý�ÊÍ�>ÍÊÍ�iÊ+�- �
��ÊV>�
V��ÃÖ�iÊ`>Í>Êv>ÃÍiÀÊÍ�>�ÊÍ�iÊ��ÃÍÊV>�Ê}i�iÀ>ÍiÊ�Í]Ê�ÀÊÝ�iÀiÊÍ�iÀiÊ>ÀiÊ��ÊÍ��i
VÀ�Í�V>�Ê«iÀ�«�iÀ>�ÃÊÃ�>À��}ÊÍ�iÊ+��ÊLÖÃ°

Ï°Ô°Ô �`�iÊL�Í

��ÊÃ��iÊÃßÃÍi�Ã]Ê+��Ê
�ÃV���iVÍÊ�>ßÊV>ÖÃiÊ��ÍiÀÀÖ«ÍÃÊÍ�ÊLiÊ��ÃÍÊ�vÊ�ÍÊÖÃi`ÊÍ��
�vÍi�Ê�ÀÊv�ÀÊÍ��Ê���}°Ê�ÍÊ�ÃÊ��À�>�ÊÍ�Ê���ßÊÀi�ßÊ��ÊÍ��ÃÊvi>ÍÖÀiÊÝ�i�Ê�ÍÊ�ÃÊ���Ý�ÊÍ�>Í
Í�iÊ`>Í>ÊÍ�ÊLiÊÃi�ÍÊÍ�Ê+�- �
��ÊÝ���ÊLiÊ>LÃ�ÀLi`ÊµÖ�V��ßÊi��Ö}�ÊÍ�>ÍÊÍ�i
`�ÃV���iVÍÊÝ���ÊÃi�`��ÊLiÊÖÃi`°Ê�ÍÊ>�Ã�Ê>`Ü�Ã>L�iÊÍ�ÊV�iV�ÊÍ�>ÍÊÍ�iÊ�À>«��VÃ
+À�ViÃÃ�ÀÊ�ÃÊ��ÍÊ«À�ViÃÃ��}Ê>Ê�>À}iÊ«À���Í�ÜiÊLiv�ÀiÊÍÀ>�ÃviÀÀ��}Ê`>Í>Ê�vÊÍ��ÃÊÃ�ÀÍ]
>�`ÊÍ��ÃÊ�>ßÊLiÊ`��iÊLßÊV�iV���}ÊÍ�iÊ�À>«��VÃÊ+À�ViÃÃ�ÀÊ�VÍ�ÜiÊL�ÍÊ��ÊÍ�iÊ+��

�ÃV���iVÍÊÀi}�ÃÍiÀ°Ê
�ÃV���iVÍÊÃ��Ö�`Ê��ÍÊ��À�>��ßÊLiÊi�>L�i`Ê�vÊÍ��ÃÊL�ÍÊ�ÃÊÃiÍ°
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Ï°Ô°Ï ���#Ê���ÍÀ�����#Ê���ÍÀ��

0�iÊ`iÃVÀ�«Í���Ê��ÊÃiVÍ���ÊÅÏ°£Ê>L�ÜiÊV��Ã�`iÀi`ÊÍ�iÊ+�- �
��Ê��ÍiÀv>ViÊÍ�ÊLiÊ>
Ài}�ÃÍiÀÊv��i°Ê �ÀiÊ«ÀiV�Ãi�ß]ÊÝ�i�Ê>Ê`>Í>ÊÜ>�ÖiÊ�ÃÊÝÀ�ÍÍi�ÊÍ�Ê>ÊÀi}�ÃÍiÀ]ÊÍ��ÃÊÜ>�ÖiÊ>�`
Í�iÊ>``ÀiÃÃÊÍ>}Êv�ÀÊÍ�>ÍÊÀi}�ÃÍiÀÊ>ÀiÊV��L��i`Ê>�`Ê«ÖÍÊ��Í�ÊÍ�iÊ���#Ê>ÃÊ>Ê�iÝ
i�ÍÀß°Ê0�iÊ>VÍÖ>�ÊÀi}�ÃÍiÀÊ�ÃÊ��ÍÊÖ«`>Íi`ÊÖ�Í��Ê+�- �
��Ê«À�ViÃÃiÃÊÍ��ÃÊi�ÍÀß°Ê��ÊÍ�i
V>ÃiÊÝ�iÀiÊ+�- �
��Ê�ÃÊLÖÃßÊ«iÀv�À���}Ê>ÊÍ��iÊV��ÃÖ���}Ê�«iÀ>Í���Ê­i°}°Ê`À>Ý��}
>Ê�>À}iÊÍiÞÍÖÀiÊ�>««i`Ê«��ß}��®]Ê>�`Ê��ÍÊ`À>����}ÊÍ�iÊ���#ÊÜiÀßÊµÖ�V��ß]Ê�ÍÊ�Ã
«�ÃÃ�L�iÊv�ÀÊÍ�iÊ���#ÊÍ�ÊLiV��iÊvÖ��°Ê�vÊ>ÊÝÀ�ÍiÊÍ�Ê>ÊÀi}�ÃÍiÀÊ�ÃÊ«iÀv�À�i`ÊÝ�i�ÊÍ�i
���#Ê�ÃÊvÖ��Ê��Êi�ÍÀßÊ�ÃÊ«ÖÍÊ��Í�ÊÍ�iÊ���#Ê>�`ÊÍ�>ÍÊÝÀ�ÍiÊ�ÃÊivviVÍ�Üi�ßÊ��ÃÍ°

0�iÊ��«ÖÍÊ���#Ê�ÃÊÔxÈÊi�ÍÀ�iÃÊ`ii«Ê>�`Êi>V�Êi�ÍÀßÊV��Ã�ÃÍÃÊ�vÊ>ÊÍ>}É`>Í>Ê«>�ÀÆÊ>�
>``ÀiÃÃÊÝ�À`ÊÝ��V�Ê>``ÀiÃÃiÃÊÍ�iÊÀi}�ÃÍiÀÊÍ�ÊLiÊÖ«`>Íi`]Êv����Ýi`ÊLßÊÍ�iÊ`>Í>ÊÍ�ÊLi
Ãi�ÍÊÍ�ÊÍ�iÊÀi}�ÃÍiÀ°Ê0�iÊ�����#.«>ViÊÀi}�ÃÍiÀÊV>�ÊLiÊÀi>`ÊÍ�Ê`iÍiÀ���iÊ��ÝÊ�>�ß
i�ÍÀ�iÃÊ>ÀiÊvÀii°Ê0�iÊÜ>�ÖiÊÀiÍÖÀ�i`ÊLßÊÍ��ÃÊÀi}�ÃÍiÀÊÝ���Ê�iÜiÀÊLiÊ}Ài>ÍiÀÊÍ�>�ÊÔxÈ°

��ÊiÞ>�«�iÊ�vÊ��>`��}Ê+�- �
��ÊÀi}�ÃÍiÀÃÊÖÃ��}ÊÍ�iÊ���#Ê�ÃÊ}�Üi�ÊLi��Ý°Ê0�i
«ÃiÖ`�V�`iÊv���ÃÊ>ÊÃiÀ�iÃÊ�vÊÀiVÍ>�}�iÃ°Ê
iÍ>��ÃÊ�vÊÍ�iÊV��Üi�Í���ÃÊÖÃi`Ê��ÊÍ�i
«ÃiÖ`�V�`iÊiÞ>�«�iÃÊ�>ßÊLiÊv�Ö�`Ê��Ê�««i�`�ÞÊ
°

�ÃÃÖ�iÊÍ�>ÍÊÍ�iÊ`>Í>ÊÍ�Ê`À>ÝÊ>ÊÃ��}�iÊÀiVÍ>�}�iÊV��Ã�ÃÍÃÊ�vÊxÊÝ�À`ÃÊ­��V�Ö`��}ÊÍ�i
-i�`iÀÊV���>�`®°

dXDom(0x0); // common set-up
dXSub(0x0);
dY(1);

for (i = 0; i < nrects; ++i) {
while (*InFIFOSpace < 5)

; // wait for room

StartXDom (rect->x1);
StartXSub (rect->x2);
Count (rect->y2 - rect->y1);
YStart(rect->y1);
Render (PERMEDIA_TRAPEZOID_PRIMITIVE);

}

0�iÊ�����#.«>ViÊ���#ÊV��ÍÀ��ÊÀi}�ÃÍiÀÊV��Í>��ÃÊ>ÊV�Ö�ÍÊ�vÊÍ�iÊ�Ö�LiÀÊ�vÊi�ÍÀ�iÃ
VÖÀÀi�Í�ßÊvÀiiÊ��ÊÍ�iÊ���#°Ê0�iÊV��«Ê��VÀi�i�ÍÃÊÍ��ÃÊÀi}�ÃÍiÀÊv�ÀÊi>V�Êi�ÍÀßÊ�Í
Ài��ÜiÃÊvÀ��ÊÍ�iÊ���#Ê>�`Ê`iVÀi�i�ÍÃÊ�ÍÊiÜiÀßÊÍ��iÊÍ�iÊ��ÃÍÊ«ÖÍÃÊ>�Êi�ÍÀßÊ��ÊÍ�i
���#°Ê
iv�ÀiÊÝÀ�Í��}ÊÍ�ÊÍ�iÊ��«ÖÍÊ���#]ÊÍ�iÊÖÃiÀÊ�ÖÃÍÊV�iV�ÊÍ�>ÍÊÍ�iÀiÊ�Ã
ÃÖvv�V�i�ÍÊÃ«>ViÊLßÊÀi>`��}ÊÍ�iÊ�����#.«>ViÊÀi}�ÃÍiÀ°

0�iÊ�À>«��VÃÊ��ÀiÊ���#Ê��ÍiÀv>ViÊ«À�Ü�`iÃÊ>Ê«�ÀÍÊÍ�À�Ö}�ÊÝ��V�ÊL�Í�Ê��
Ài}�ÃÍiÀÊ>``ÀiÃÃiÃÊ>�`Ê`>Í>ÊV>�ÊLiÊÃi�ÍÊÍ�ÊÍ�iÊ��«ÖÍÊ���#°Ê�ÊÀ>�}iÊ�vÊ{Ê�LßÍiÃÊ�v
��ÃÍÊÃ«>ViÊ�ÃÊ«À�Ü�`i`Ê>�Í��Ö}�Ê>��Ê`>Í>Ê�>ßÊLiÊÃi�ÍÊÍ�À�Ö}�Ê��iÊ>``ÀiÃÃÊ��ÊÍ�i
À>�}i°Ê���Ê>VViÃÃiÃÊ}�Ê`�ÀiVÍ�ßÊÍ�ÊÍ�iÊ���#ÆÊÍ�iÊÀ>�}iÊ�ÃÊ«À�Ü�`i`ÊÍ�Ê>���ÝÊv�ÀÊ`>Í>
ÍÀ>�ÃviÀÊÃV�i�iÃÊÝ��V�Êv�ÀViÊÍ�iÊÖÃiÊ�vÊ��VÀi�i�Í��}Ê>``ÀiÃÃiÃ°
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!�ÍiÊÍ�>ÍÊÍ�iÊ��ÊÀi}�ÃÍiÀÃÊV>���ÍÊLiÊÀi>`ÊÍ�À�Ö}�ÊÍ��ÃÊ��ÍiÀv>Vi°Ê����>�`
LÖvviÀÃÊ}i�iÀ>Íi`ÊÍ�ÊLiÊÃi�ÍÊÍ�ÊÍ�iÊ��«ÖÍÊ���#Ê��ÍiÀv>Vi]Ê�>ßÊLiÊÀi>`Ê`�ÀiVÍ�ßÊLß
+�- �
��ÊLßÊÖÃ��}ÊÍ�iÊ
 �ÊV��ÍÀ���iÀ°

�Ê`>Í>Êv�À�>ÍÍ��}ÊÃV�i�iÊ�ÃÊ«À�Ü�`i`ÊÍ�Ê>���ÝÊv�ÀÊ�Ö�Í�«�iÊ`>Í>ÊÝ�À`ÃÊÍ�ÊLiÊÃi�Í
Ý�Í�Ê��iÊ>``ÀiÃÃÊÝ�À`ÊÝ�iÀiÊ>`�>Vi�ÍÊ�ÀÊ}À�Ö«i`ÊÀi}�ÃÍiÀÃÊ>ÀiÊLi��}ÊÝÀ�ÍÍi�]Ê�À
Ý�iÀiÊ��iÊÀi}�ÃÍiÀÊ�ÃÊÍ�ÊLiÊÝÀ�ÍÍi�Ê�>�ßÊÍ��iÃ°

!�Íi°Ê0�iÊ���#Ê��ÍiÀv>ViÊV>�ÊLiÊ>VViÃÃi`Ê>ÍÊÏÔÊL�ÍÊL�Ö�`>À�iÃ°Ê0��ÃÊ�ÃÊÍ�Ê>���ÝÊ>
`�ÀiVÍÊV�«ßÊvÀ��Ê>Ê
 �Êv�À�>ÍÊLÖvviÀ°

Ï°Ô°{ 0�iÊ
 �Ê��ÍiÀv>Vi

��>`��}ÊÀi}�ÃÍiÀÃÊ`�ÀiVÍ�ßÊÜ�>ÊÍ�iÊ���#Ê�ÃÊ�vÍi�Ê>�Ê��ivv�V�i�ÍÊÝ>ßÊÍ�Ê`�Ý���>`Ê`>Í>
Í�Ê+�- �
��°Ê��Üi�ÊÍ�>ÍÊÍ�iÊ���#ÊV>�Ê>VV����`>ÍiÊ���ßÊ>ÊÃ�>��Ê�Ö�LiÀÊ�v
i�ÍÀ�iÃ]Ê+�- �
��Ê�>ÃÊÍ�ÊLiÊvÀiµÖi�Í�ßÊ��ÍiÀÀ�}>Íi`ÊÍ�Ê`iÍiÀ���iÊ��ÝÊ�ÖV�ÊÃ«>Vi
�ÃÊ�ivÍ°Ê��Ã�]ÊV��Ã�`iÀÊÍ�iÊÃ�ÍÖ>Í���ÊÝ�iÀiÊ>Ê}�Üi�Ê�+�ÊvÖ�VÍ���ÊÀiµÖ�ÀiÃÊ>Ê�>À}i
>��Ö�ÍÊ�vÊ`>Í>ÊÍ�ÊLiÊÃi�ÍÊÍ�Ê+�- �
��Ê°Ê�vÊÍ�iÊ���#Ê�ÃÊÝÀ�ÍÍi�Ê`�ÀiVÍ�ßÊÍ�i�Ê>
ÀiÍÖÀ�ÊvÀ��ÊÍ��ÃÊvÖ�VÍ���Ê�ÃÊ��ÍÊ«�ÃÃ�L�iÊÖ�Í��Ê>���ÃÍÊ>��ÊÍ�iÊ`>Í>Ê�>ÃÊLii�
V��ÃÖ�i`ÊLßÊ+�- �
��°Ê0��ÃÊ�>ßÊÍ>�iÊÃ��iÊÍ��iÊ`i«i�`��}Ê��ÊÍ�iÊÍß«iÃÊ�v
«À���Í�ÜiÃÊLi��}Ê`À>Ý�°

0�Ê>Ü��`ÊÍ�iÃiÊ«À�L�i�ÃÊ+�- �
��Ê«À�Ü�`iÃÊ>�Ê���V��«Ê
 �ÊV��ÍÀ���iÀÊÝ��V�
V>�ÊLiÊÖÃi`ÊÍ�Ê��>`Ê`>Í>ÊvÀ��Ê>ÀL�ÍÀ>ÀßÊÃ�ãi`Ê­�ÊÈ{�ÊÏÔ�L�ÍÊÝ�À`Ã®Ê��ÃÍÊLÖvviÀÃ
��Í�ÊÍ�iÊ���#°Ê��Ê�ÍÃÊÃ��«�iÃÍÊv�À�ÊÍ�iÊ��ÃÍÊÃ�vÍÝ>ÀiÊ�>ÃÊÍ�Ê«Ài«>ÀiÊ>Ê��ÃÍÊLÖvviÀ
V��Í>����}ÊÀi}�ÃÍiÀÊ>``ÀiÃÃÊÍ>}Ê`iÃVÀ�«Í���ÃÊ>�`Ê`>Í>ÊÜ>�ÖiÃ°Ê�ÍÊÍ�i�ÊÝÀ�ÍiÃÊÍ�iÊL>Ãi
>``ÀiÃÃÊ�vÊÍ��ÃÊLÖvviÀÊÍ�ÊÍ�iÊ
 ��``ÀiÃÃÊÀi}�ÃÍiÀÊ>�`ÊÍ�iÊV�Ö�ÍÊ�vÊÍ�iÊ�Ö�LiÀÊ�v
Ý�À`ÃÊÍ�ÊÍÀ>�ÃviÀÊÍ�ÊÍ�iÊ
 ���Ö�ÍÊÀi}�ÃÍiÀ°Ê8À�Í��}ÊÍ�ÊÍ�iÊ
 ���Ö�ÍÊÀi}�ÃÍiÀ
ÃÍ>ÀÍÃÊÍ�iÊ
 �ÊÍÀ>�ÃviÀÊ>�`ÊÍ�iÊ��ÃÍÊV>�Ê��ÝÊ«iÀv�À�Ê�Í�iÀÊÝ�À�°Ê��Ê}i�iÀ>�]Ê�v
Í�iÊV��«�iÍiÊÃiÍÊ�vÊÀi�`iÀ��}ÊV���>�`ÃÊÀiµÖ�Ài`ÊLßÊ>Ê}�Üi�ÊV>��ÊÍ�Ê>Ê`À�ÜiÀ
vÖ�VÍ���ÊV>�ÊLiÊ��>`i`Ê��Í�Ê>ÊÃ��}�iÊ
 �ÊLÖvviÀÊÍ�i�ÊÍ�iÊ`À�ÜiÀÊvÖ�VÍ���ÊV>�
ÀiÍÖÀ�°Ê i>�Ý���i]Ê��Ê«>À>��i�]Ê+�- �
��Ê�ÃÊÀi>`��}Ê`>Í>ÊvÀ��ÊÍ�iÊ��ÃÍÊLÖvviÀÊ>�`
��>`��}Ê�ÍÊ��Í�Ê�ÍÃÊ���#°Ê���#Ê�ÜiÀv��ÝÊ�iÜiÀÊ�VVÖÀÃÊÃ��ViÊÍ�iÊ
 �ÊV��ÍÀ���iÀ
>ÖÍ��>Í�V>��ßÊÝ>�ÍÃÊÖ�Í��ÊÍ�iÀiÊ�ÃÊÀ���Ê��ÊÍ�iÊ���#ÊLiv�ÀiÊ`���}Ê>�ßÊÍÀ>�ÃviÀÃ°

0�iÊ���ßÊÀiÃÍÀ�VÍ���Ê��ÊÍ�iÊÖÃiÊ�vÊ
 �ÊV��ÍÀ��ÊÀi}�ÃÍiÀÃÊ�ÃÊÍ�>ÍÊLiv�ÀiÊ>ÍÍi�«Í��}
Í�ÊÀi��>`ÊÍ�iÊ
 ���Ö�Í�Ài}�ÃÍiÀÊÍ�iÊ��ÃÍÊÃ�vÍÝ>ÀiÊ�ÖÃÍÊÝ>�ÍÊÖ�Í��Ê«ÀiÜ��ÖÃÊ
 �
�>ÃÊV��«�iÍi`°Ê�ÍÊ�ÃÊÜ>��`ÊÍ�Ê��>`ÊÍ�iÊ
 ��``ÀiÃÃÊÀi}�ÃÍiÀÊÝ���iÊÍ�iÊ«ÀiÜ��ÖÃ

 �Ê�ÃÊ��Ê«À�}ÀiÃÃÊÃ��ViÊÍ�iÊ>``ÀiÃÃÊ�ÃÊ�>ÍV�i`Ê��ÍiÀ�>��ßÊ>ÍÊÍ�iÊÃÍ>ÀÍÊ�vÊÍ�iÊ
 �
ÍÀ>�ÃviÀ°Ê >�ßÊ`�Ã«�>ßÊ`À�ÜiÀÊvÖ�VÍ���ÃÊV>�ÊLiÊ��«�i�i�Íi`ÊÖÃ��}ÊÍ�iÊv����Ý��}
Ã�i�iÍ��ÊÃÍÀÖVÍÖÀi\
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do any pre-work
DMAAddress(address of dma_buffer);
while (TRUE) {

count = *DMACount; // note this is volatile
   if (count) {
       while (--count)

        ; // wait for count to expire
   }
   else
       break; // DMA completed
}
copy render data into DMA buffer
DMACount(number of words in DMA buffer)
return

2Ã��}Ê
 �Ê�i>ÜiÃÊÍ�iÊ��ÃÍÊvÀiiÊÍ�ÊÀiÍÖÀ�ÊÍ�ÊÍ�iÊ>««��V>Í���]ÊÝ���iÊ��Ê«>À>��i�]
+�- �
��Ê�ÃÊ«iÀv�À���}ÊÍ�iÊ
 �Ê>�`Ê`À>Ý��}°Ê0��ÃÊV>�Ê��VÀi>ÃiÊ«iÀv�À�>�Vi
Ã�}��v�V>�Í�ßÊ�ÜiÀÊ��>`��}Ê>Ê���#Ê`�ÀiVÍ�ß°Ê��Ê>``�Í���]ÊÃ��iÊ>�}�À�Í��ÃÊÀiµÖ�Ài
Í�>ÍÊ`>Í>ÊLiÊ��>`i`Ê�Ö�Í�«�iÊÍ��iÃÊ­i°}°Ê`À>Ý��}ÊÍ�iÊÃ>�iÊ�L�iVÍÊ>VÀ�ÃÃÊ�Ö�Í�«�i
V��««��}ÊÀiVÍ>�}�iÃ®°Ê.��ViÊÍ�iÊ+�- �
��Ê
 �Ê���ßÊÀi>`ÃÊÍ�iÊLÖvviÀÊ`>Í>]Ê�ÍÊV>�ÊLi
`�Ý���>`i`Ê�>�ßÊÍ��iÃÊÃ��«�ßÊLßÊÀiÃÍ>ÀÍ��}ÊÍ�iÊ
 �°Ê0��ÃÊV>�ÊLiÊÜiÀßÊLi�iv�V�>�
�vÊV��«�Ã��}ÊÍ�iÊLÖvviÀÊ`>Í>Ê�ÃÊ>ÊÍ��iÊV��ÃÖ���}ÊÍ>Ã�°

�ÊvÖÀÍ�iÀÊ�«Í���ã>Í���Ê�ÃÊÍ�ÊÖÃiÊ>Ê`�ÖL�iÊLÖvviÀi`Ê�iV�>��Ã�ÊÝ�Í�ÊÍÝ�Ê
 �
LÖvviÀÃ°Ê0��ÃÊ>���ÝÃÊÍ�iÊÃiV��`ÊLÖvviÀÊÍ�ÊLiÊv���i`ÊLiv�ÀiÊÝ>�Í��}Êv�ÀÊÍ�iÊ«ÀiÜ��ÖÃ

 �ÊÍ�ÊV��«�iÍiÊÍ�ÖÃÊvÖÀÍ�iÀÊ��«À�Ü��}ÊÍ�iÊ«>À>��i��Ã�ÊLiÍÝii�Ê��ÃÍÊ>�`
+�- �
��Ê«À�ViÃÃ��}°

do any pre-work
get free DMA buffer and mark as in use
put render data into this new buffer
DMAAddress(address of new buffer)
while (TRUE) {

count = *DMACount; // note this is volatile
   if (count) {
       while (--count)

        ; // wait for count to expire
   }
   else
       break; // DMA completed
}
DMACount(number of words in new buffer)
mark the old buffer as free
return

��Ê}i�iÀ>�ÊÍ�iÊ
 �ÊLÖvviÀÊv�À�>ÍÊV��Ã�ÃÍÃÊ�vÊ>ÊÏÔ�L�ÍÊ>``ÀiÃÃÊÍ>}Ê`iÃVÀ�«Í���ÊÝ�À`
v����Ýi`ÊLßÊ��iÊ�ÀÊ��ÀiÊ`>Í>ÊÝ�À`Ã°Ê0�iÊ
 �ÊLÖvviÀÊV��Ã�ÃÍÃÊ�vÊ��iÊ�ÀÊ��ÀiÊÃiÍÃ
�vÊÍ�iÃiÊv�À�>ÍÃ°Ê0�iÊv����Ý��}Ê«>À>}À>«�ÃÊ`iÃVÀ�LiÊÍ�iÊ`�vviÀi�ÍÊÍß«iÃÊ�vÊÍ>}
`iÃVÀ�«Í���ÊÝ�À`ÃÊÍ�>ÍÊV>�ÊLiÊÖÃi`°
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 �Ê0>}Ê
iÃVÀ�«Í���Ê��À�>Í

8�i�Ê
 �Ê�ÃÊ«iÀv�À�i`Êi>V�ÊÏÔ�L�ÍÊÍ>}Ê`iÃVÀ�«Í���Ê��ÊÍ�iÊ
 �ÊLÖvviÀÊV��v�À�Ã
Í�ÊÍ�iÊv����Ý��}Êv�À�>Í°

ÀiÃiÀÜi`
än£ÈÔ{Ï£

��Ö�ÍÊ�ÀÊ >Ã� �``ÀiÃÃÊ0>}ÀiÃiÀÜi`

 �`i
äÊrÊ���`ÊÍ>}
£ÊrÊ��VÀi�i�ÍÊÍ>}
ÔÊrÊ��`iÞi`ÊÍ>}
ÏÊrÊ-iÃiÀÜi`

��}ÖÀiÊÏ°£Ê '0$�7DJ�'HVFULSWLRQ�)RUPDW

0�iÀiÊ>ÀiÊÏÊ`�vviÀi�ÍÊÍ>}Ê>``ÀiÃÃ��}Ê��`iÃÊv�ÀÊ
 �\Ê���`]Ê��VÀi�i�ÍÊ>�`
��`iÞi`°Ê0�iÊ`�vviÀi�ÍÊ
 �Ê��`iÃÊ>ÀiÊ«À�Ü�`i`ÊÍ�ÊÀi`ÖViÊÍ�iÊ>��Ö�ÍÊ�vÊ`>Í>
Ý��V�Ê�ii`ÃÊÍ�ÊLiÊÍÀ>�ÃviÀÀi`]Ê�i�ViÊ�>���}ÊLiÍÍiÀÊÖÃiÊ�vÊÍ�iÊ>Ü>��>L�iÊ
 �
L>�`Ý�`Í�°Ê�>V�Ê�vÊÍ�iÃiÊ�ÃÊ`iÃVÀ�Li`Ê��ÊÍ�iÊv����Ý��}ÊÃiVÍ���Ã°Ê�>V�ÊÀ�ÝÊ��ÊÍ�i
v����Ý��}Ê`�>}À>�ÃÊÀi«ÀiÃi�ÍÃÊ>ÊÏÔ�L�ÍÊÜ>�ÖiÊ��ÊÍ�iÊ
 �ÊLÖvviÀ°Ê0�iÊ>``ÀiÃÃÊÍ>}
v�ÀÊi>V�ÊÀi}�ÃÍiÀÊ�ÃÊ}�Üi�Ê��ÊÍ�iÊ�À>«��VÃÊ-i}�ÃÍiÀÊ-iviÀi�ViÊ�««i�`�ÞÊ
°

���`Ê��À�>Í

address-tag with Count=n-1, Mode=0
value 1
...
value n

0��ÃÊ�ÃÊV������ßÊÖÃi`Êv�ÀÊ��>}iÊ`�Ý���>`ÊLßÊÃiÍÍ��}ÊÍ�iÊ.ß�V#���ÃÍ
>Í>ÊL�ÍÊ��
Í�iÊ-i�`iÀÊV���>�`°°Ê��ÊÍ��ÃÊv�À�>ÍÊÍ�iÊÏÔ�L�ÍÊÍ>}Ê`iÃVÀ�«Í���ÊV��Í>��ÃÊ>ÊÍ>}
Ü>�ÖiÊ>�`Ê>ÊV�Ö�ÍÊÃ«iV�vß��}ÊÍ�iÊ�Ö�LiÀÊ�vÊ`>Í>ÊÝ�À`ÃÊv����Ý��}Ê��ÊÍ�iÊLÖvviÀ°Ê0�i

 �ÊV��ÍÀ���iÀÊÝÀ�ÍiÃÊi>V�Ê�vÊÍ�iÊ`>Í>ÊÝ�À`ÃÊÍ�ÊÍ�iÊÃ>�iÊ>``ÀiÃÃÊÍ>}°Ê��À
iÞ>�«�i]ÊÍ��ÃÊ�ÃÊÖÃivÖ�Êv�ÀÊ��>}iÊ`�Ý���>`ÊÝ�iÀiÊ«�Þi�Ê`>Í>Ê�ÃÊV��Í��Ö�ÖÃ�ßÊÝÀ�ÍÍi�
Í�ÊÍ�iÊ����ÀÊÀi}�ÃÍiÀ°Ê0�iÊL�ÍÍ��Ê�ÊL�ÍÃÊÃ«iV�vßÊÍ�iÊÀi}�ÃÍiÀÊÍ�ÊÝ��V�ÊÍ�iÊ`>Í>
Ã��Ö�`ÊLiÊÝÀ�ÍÍi�ÆÊÍ�iÊ��}���À`iÀÊ£ÈÊL�ÍÃÊÃ«iV�vßÊÍ�iÊ�Ö�LiÀÊ�vÊ`>Í>ÊÝ�À`ÃÊ­���ÖÃ
£®ÊÝ��V�Êv����ÝÊ��ÊÍ�iÊLÖvviÀÊ>�`ÊÝ��V�ÊÃ��Ö�`ÊLiÊÝÀ�ÍÍi�ÊÍ�ÊÍ�iÊ>``ÀiÃÃÊÍ>}Ê­��Íi
Í�>ÍÊÍ�iÊÔ�L�ÍÊ��`iÊv�i�`Êv�ÀÊÍ��ÃÊv�À�>ÍÊ�ÃÊãiÀ�ÊÃ�Ê>Ê}�Üi�ÊÍ>}ÊÜ>�ÖiÊV>�ÊÃ��«�ßÊLi
��>`i`Ê��Í�ÊÍ�iÊ��ÝÊ�À`iÀÊ£ÈÊL�ÍÃ®°

�ÊÃ«iV�>�ÊV>ÃiÊ�vÊÍ��ÃÊv�À�>ÍÊ�ÃÊÝ�iÀiÊÍ�iÊÍ�«Ê£ÈÊL�ÍÃÊ>ÀiÊãiÀ�Ê��`�V>Í��}ÊÍ�>ÍÊ>
Ã��}�iÊ`>Í>ÊÜ>�ÖiÊv����ÝÃÊÍ�iÊÍ>}Ê­�°i°ÊÍ�iÊÏÔ�L�ÍÊÍ>}Ê`iÃVÀ�«Í���Ê�ÃÊÃ��«�ßÊÍ�iÊ>``ÀiÃÃ
Í>}ÊÜ>�ÖiÊ�ÍÃi�v®°Ê0��ÃÊ>���ÝÃÊÃ��«�iÊ
 �ÊLÖvviÀÃÊÍ�ÊLiÊV��ÃÍÀÖVÍi`ÊÝ��V�ÊV��Ã�ÃÍ
�vÊÍ>}É`>Í>Ê«>�ÀÃ°Ê��ÀÊiÞ>�«�iÊÍ�ÊÀi�`iÀÊ>Ê��À�ã��Í>�ÊÃ«>�Ê£äÊ«�Þi�ÃÊ���}ÊÃÍ>ÀÍ��}
vÀ��Ê­Ô]x®ÊÍ�iÊ
 �ÊLÖvviÀÊV�Ö�`Ê����Ê���iÊÍ��Ã\
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StartXDom
2 << 16
StartY
5 << 16
StartXSub12 << 16
Count
1
Render
(trapezoid render command)

��VÀi�i�ÍÊ��À�>Í
address-tag with Count=n-1, Mode=1
value 1
...
value n

0��ÃÊv�À�>ÍÊ�ÃÊÃ����>ÀÊÍ�ÊÍ�iÊ���`Êv�À�>ÍÊiÞVi«ÍÊÍ�>ÍÊ>ÃÊi>V�Ê`>Í>ÊÜ>�ÖiÊ�ÃÊ��>`i`
Í�iÊ>``ÀiÃÃÊÍ>}Ê�ÃÊ��VÀi�i�Íi`Ê­Í�iÊÜ>�ÖiÊ��ÊÍ�iÊ
 �ÊLÖvviÀÊ�ÃÊ��ÍÊV�>�}i`Æ
+�- �
��ÊÖ«`>ÍiÃÊ>�Ê��ÍiÀ�>�ÊV�«ß®°Ê0�ÖÃ]ÊÍ��ÃÊ��`iÊ>���ÝÃÊV��Í�}Ö�ÖÃÊ+�- �
��
Ài}�ÃÍiÀÃÊÍ�ÊLiÊ��>`i`ÊLßÊÃ«iV�vß��}Ê>ÊÃ��}�iÊÏÔ�L�ÍÊÍ>}ÊÜ>�ÖiÊv����Ýi`ÊLßÊ>Ê`>Í>
Ý�À`Êv�ÀÊi>V�ÊÀi}�ÃÍiÀ°Ê0�iÊ��Ý��À`iÀÊ�ÊL�ÍÃÊÃ«iV�vßÊÍ�iÊ>``ÀiÃÃÊÍ>}Ê�vÊÍ�iÊv�ÀÃÍ
Ài}�ÃÍiÀÊÍ�ÊLiÊ��>`i`°Ê0�iÊÔÊL�ÍÊ��`iÊv�i�`Ê�ÃÊÃiÍÊÍ�Ê£Ê>�`ÊÍ�iÊ��}���À`iÀÊ£ÈÊL�ÍÃÊ>Ài
ÃiÍÊÍ�ÊÍ�iÊV�Ö�ÍÊ­���ÖÃÊ£®Ê�vÊÍ�iÊ�Ö�LiÀÊ�vÊÀi}�ÃÍiÀÃÊÍ�ÊÖ«`>Íi°Ê0�Êi�>L�iÊÖÃiÊ�v
Í��ÃÊv�À�>Í]ÊÍ�iÊ+�- �
��ÊÀi}�ÃÍiÀÊv��iÊ�>ÃÊLii�Ê�À}>��ãi`ÊÃ�ÊÍ�>ÍÊÀi}�ÃÍiÀÃÊÝ��V�
>ÀiÊvÀiµÖi�Í�ßÊ��>`i`ÊÍ�}iÍ�iÀÊ�>ÜiÊ>`�>Vi�ÍÊ>``ÀiÃÃÊÍ>}Ã°Ê��ÀÊiÞ>�«�i]ÊÍ�iÊn
�Ài>.Í�««�i+>ÍÍiÀ�ÊÀi}�ÃÍiÀÃÊV>�ÊLiÊ��>`i`Ê>ÃÊv����ÝÃ\

AreaStipplePattern0, Count=7, Mode=1
row 0 bits
row 1 bits
...
row 7 bits

��`iÞi`Ê��À�>Í

+�- �
��Ê>``ÀiÃÃÊÍ>}ÃÊ>ÀiÊ�ÊL�ÍÊÜ>�ÖiÃ°Ê��ÀÊÍ�iÊ«ÖÀ«�ÃiÃÊ�vÊÍ�iÊ��`iÞi`Ê
 �
��À�>ÍÊÍ�ißÊ>ÀiÊ�À}>��ãi`Ê��Í�Ê�>��ÀÊ}À�Ö«ÃÊ>�`ÊÝ�Í���Êi>V�Ê}À�Ö«ÊÍ�iÀiÊ>ÀiÊÖ«ÊÍ�
£ÈÊÍ>}Ã°Ê0�iÊ��Ý��À`iÀÊ{ÊL�ÍÃÊ�vÊ>ÊÍ>}Ê}�ÜiÊ�ÍÃÊ�vvÃiÍÊÝ�Í���ÊÍ�iÊ}À�Ö«°Ê0�iÊ��}��
�À`iÀÊxÊL�ÍÃÊ}�ÜiÊÍ�iÊ�>��ÀÊ}À�Ö«Ê�Ö�LiÀ°Ê�««i�`�ÞÊ
Ê-i}�ÃÍiÀÊ0>L�i]Ê��ÃÍÃÊÍ�i
��`�Ü�`Ö>�ÊÀi}�ÃÍiÀÃÊÝ�Í�ÊÍ�i�ÀÊ >��ÀÊ�À�Ö«Ê>�`Ê#vvÃiÍ°

09 4

 >��ÀÊ�À�Ö« #vvÃiÍ

n

��}ÖÀiÊÏ°ÔÊ ,QGH[HG�)RUPDW



+À�}À>����}Ê �`i� 4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP

�� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

0��ÃÊv�À�>ÍÊ>���ÝÃÊÖ«ÊÍ�Ê£ÈÊÀi}�ÃÍiÀÃÊÝ�Í���Ê>Ê}À�Ö«ÊÍ�ÊLiÊ��>`i`ÊÝ���iÊÃÍ���Ê���ß
Ã«iV�vß��}Ê>ÊÃ��}�iÊ>``ÀiÃÃÊÍ>}Ê`iÃVÀ�«Í���ÊÝ�À`°

address tag with Mask, Mode=2
value 1
...
value n

�vÊÍ�iÊ �`iÊ�vÊÍ�iÊ>``ÀiÃÃÊÍ>}Ê`iÃVÀ�«Í���ÊÝ�À`Ê�ÃÊÃiÍÊÍ�Ê��`iÞi`Ê��`iÊÍ�i�ÊÍ�i
��}���À`iÀÊ£ÈÊL�ÍÃÊ>ÀiÊÖÃi`Ê>ÃÊ>Ê�>Ã�ÊÍ�Ê��`�V>ÍiÊÝ��V�ÊÀi}�ÃÍiÀÃÊÝ�Í���ÊÍ�iÊ}À�Ö«
>ÀiÊÍ�ÊLiÊÖÃi`°Ê0�iÊL�ÍÍ��Ê{ÊL�ÍÃÊ�vÊÍ�iÊ>``ÀiÃÃÊÍ>}Ê`iÃVÀ�«Í���ÊÝ�À`Ê>ÀiÊÖ�ÖÃi`°
0�iÊ}À�Ö«Ê�ÃÊÃ«iV�v�i`ÊLßÊL�ÍÃÊ{ÊÍ�Ên°Ê�>V�ÊL�ÍÊ��ÊÍ�iÊ�>Ã�Ê�ÃÊÖÃi`ÊÍ�ÊÀi«ÀiÃi�ÍÊ>
Ö��µÖiÊÍ>}ÊÝ�Í���ÊÍ�iÊ}À�Ö«°Ê�vÊ>ÊL�ÍÊ�ÃÊÃiÍÊÍ�i�ÊÍ�iÊV�ÀÀiÃ«��`��}ÊÀi}�ÃÍiÀÊÝ���ÊLi
��>`i`°Ê0�iÊ�Ö�LiÀÊ�vÊL�ÍÃÊÃiÍÊ��ÊÍ�iÊ�>Ã�Ê`iÍiÀ���iÃÊÍ�iÊ�Ö�LiÀÊ�vÊ`>Í>ÊÝ�À`Ã
Í�>ÍÊÃ��Ö�`ÊLiÊv����Ý��}ÊÍ�iÊÍ>}Ê`iÃVÀ�«Í���ÊÝ�À`Ê��ÊÍ�iÊ
 �ÊLÖvviÀ°Ê0�iÊ`>Í>Ê�Ã
ÃÍ�Ài`Ê��Ê�À`iÀÊ�vÊ��VÀi>Ã��}ÊV�ÀÀiÃ«��`��}Ê>``ÀiÃÃÊÍ>}°Ê��ÀÊiÞ>�«�i]

0x003280F0
value 1
value 2
value 3

0�iÊ �`iÊL�ÍÃÊ>ÀiÊÃiÍÊÍ�ÊÔÊÃ�ÊÍ��ÃÊ�ÃÊ��`iÞi`Ê��`i°Ê0�iÊ >Ã�Êv�i�`Ê­äÞääÏÔ®Ê�>ÃÊÏ
L�ÍÃÊÃiÍÊÃ�ÊÍ�iÀiÊ>ÀiÊÍ�ÀiiÊ`>Í>ÊÝ�À`ÃÊv����Ý��}ÊÍ�iÊÍ>}Ê`iÃVÀ�«Í���ÊÝ�À`°Ê
�ÍÃÊ£]Ê{
>�`ÊxÊ>ÀiÊÃiÍÊÃ�ÊÍ�iÊÍ>}Ê�vvÃiÍÃÊ>ÀiÊ£]Ê{Ê>�`Êx°Ê0�iÊ�>��ÀÊ}À�Ö«Ê�ÃÊ}�Üi�ÊLßÊÍ�iÊL�ÍÃ
{�nÊÝ��V�Ê>ÀiÊäÞä�Ê­��Ê��`iÞi`Ê��`iÊL�ÍÃÊä�ÏÊ>ÀiÊ�}��Ài`®°Ê0�ÖÃÊÍ�iÊ>VÍÖ>�
Ài}�ÃÍiÀÃÊÍ�ÊÖ«`>ÍiÊ�>ÜiÊ>``ÀiÃÃÊÍ>}ÃÊäÞä�£]ÊäÞä�{Ê>�`ÊäÞä�x°Ê0�iÃiÊ>ÀiÊÖ«`>Íi`
Ý�Í�ÊÜ>�ÖiÊ£]ÊÜ>�ÖiÊÔÊ>�`ÊÜ>�ÖiÊÏÊÀiÃ«iVÍ�Üi�ß°


 �Ê�Þ>�«�i

0�iÊv����Ý��}Ê«ÃiÖ`��V�`iÊÃ��ÝÃÊÍ�iÊ«ÀiÜ��ÖÃÊiÞ>�«�iÊ�vÊ`À>Ý��}Ê>ÊÃiÀ�iÃÊ�v
ÀiVÍ>�}�iÃÊLÖÍÊÍ��ÃÊÍ��iÊÖÃ��}ÊÍ�iÊ
 �ÊV��ÍÀ���iÀ°Ê0��ÃÊiÞ>�«�iÊÖÃiÃÊ>ÊÃ��}�i

 �ÊLÖvviÀÊ>�`ÊÍ�iÊÃ��«�iÃÍÊ���`Ê �`iÊv�ÀÊÍ�iÊÍ>}Ê`iÃVÀ�«Í���ÊÝ�À`ÃÊ��ÊÍ�i
LÖvviÀ°
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UINT32 *pbuf;

DMAAddress (physical address of dma_buffer)
while (*DMACount != 0)

; // wait for DMA to complete
pbuf = dma_buffer;

*pbuf++ = +�- �
��TagdXDom;
*pbuf++ = 0;

*pbuf++ = +�- �
��TagdXSub;
*pbuf++ = 0;

*pbuf++ = +�- �
��TagdY;
*pbuf++ = 1 << 16;
for (i = 0; i < nrects; ++i) {

*pbuf++ = +�- �
��TagStartXDom;
*pbuf++ = rect->x1 << 16; // Start dominant edge

*pbuf++ = +�- �
��TagStartXSub
*pbuf++ = rect->x2 << 16; // Start of subordinate edge

*pbuf++ = +�- �
��TagCount;
*pbuf++ = rect->y2 - rect->y1;

*pbuf++ = +�- �
��TagYStart;
*pbuf++ = rect->y1 << 16;

*pbuf++ = +�- �
��TagRender;
*pbuf++ = PERMEDIA_TRAPEZOID_PRIMITIVE;

}
// initiate DMA
DMACount((int)(pbuf - dma_buffer))

0�iÊiÞ>�«�iÊ>ÃÃÖ�iÃÊÍ�>ÍÊ>Ê��ÃÍÊLÖvviÀÊ�>ÃÊLii�Ê«ÀiÜ��ÖÃ�ßÊ>���V>Íi`Ê>�`Ê�Ã
«���Íi`Ê>ÍÊLßÊº`�>ÛLÖvviÀ»°ÊÊ�ÍÊ�ÃÊÝ�ÀÍ�Ê��Í��}ÊÍ�>ÍÊÃ�}��v�V>�Í�ßÊ�iÃÃÊ`>Í>ÊÝ�Ö�`ÊLi
ÀiµÖ�Ài`Ê�vÊ��`iÞi`ÊÍ>}ÃÊÝiÀiÊÖÃi`Ê��ÊÍ��ÃÊiÞ>�«�i°


 �Ê
ÖvviÀÊ�``ÀiÃÃiÃ

��ÃÍÊÃ�vÍÝ>ÀiÊ�ÖÃÍÊ}i�iÀ>ÍiÊÍ�iÊV�ÀÀiVÍÊ
 �ÊLÖvviÀÊ>``ÀiÃÃÊv�ÀÊÍ�iÊ+�- �
��

 �ÊV��ÍÀ���iÀ°Ê!�À�>��ß]ÊÍ��ÃÊ�i>�ÃÊÍ�>ÍÊÍ�iÊ>``ÀiÃÃÊ«>ÃÃi`ÊÍ�Ê+�- �
��Ê�ÖÃÍ
LiÊÍ�iÊ«�ßÃ�V>�Ê>``ÀiÃÃÊ�vÊÍ�iÊ
 �ÊLÖvviÀÊ��Ê��ÃÍÊ�i��Àß°Ê0�iÊLÖvviÀÊ�ÖÃÍÊ>�Ã�
ÀiÃ�`iÊ>ÍÊV��Í�}Ö�ÖÃÊ«�ßÃ�V>�Ê>``ÀiÃÃiÃÊ>ÃÊ>VViÃÃi`ÊLßÊ+�- �
��Ê°Ê#�Ê>ÊÃßÃÍi�
Ý��V�ÊÖÃiÃÊÜ�ÀÍÖ>�Ê�i��ÀßÊv�ÀÊÍ�iÊ>``ÀiÃÃÊÃ«>ViÊ�vÊ>ÊÍ>Ã�]ÊÃ��iÊ�iÍ��`Ê�v
>���V>Í��}ÊV��Í�}Ö�ÖÃÊ«�ßÃ�V>�Ê�i��Àß]Ê>�`Ê�>««��}ÊÍ��ÃÊ��Í�ÊÍ�iÊ>``ÀiÃÃÊÃ«>ViÊ�v
>ÊÍ>Ã�]Ê�ÖÃÍÊLiÊÖÃi`°

�vÊÍ�iÊÜ�ÀÍÖ>�Ê�i��ÀßÊLÖvviÀÊ�>«ÃÊÍ�Ê����V��Í�}Ö�ÖÃÊ«�ßÃ�V>�Ê�i��ÀßÊÍ�i�ÊÍ�i
LÖvviÀÊ�ÖÃÍÊLiÊ`�Ü�`i`Ê��Í�ÊÃiÍÃÊ�vÊV��Í�}Ö�ÖÃÊ«�ßÃ�V>�Ê�i��ÀßÊ«>}iÃÊ>�`Êi>V�Ê�v
Í�iÃiÊÃiÍÃÊÍÀ>�ÃviÀÀi`ÊÃi«>À>Íi�ß°Ê��ÊÃÖV�Ê>ÊÃ�ÍÖ>Í���ÊÍ�iÊÝ���iÊ
 �ÊLÖvviÀÊV>���Í
LiÊÍÀ>�ÃviÀÀi`Ê��Ê��iÊ}�ÆÊÍ�iÊ��ÃÍÊÃ�vÍÝ>ÀiÊ�ÖÃÍÊÝ>�ÍÊv�ÀÊi>V�ÊÃiÍÊÍ�ÊLiÊÍÀ>�ÃviÀÀi`°
#vÍi�ÊÍ�iÊLiÃÍÊÝ>ßÊÍ�Ê�>�`�iÊÍ�iÃiÊvÀ>}�i�Íi`ÊÍÀ>�ÃviÀÃÊ�ÃÊÜ�>Ê>�Ê��ÍiÀÀÖ«ÍÊ�>�`�iÀ°


 �Ê��ÍiÀÀÖ«ÍÃ

+�- �
��Ê«À�Ü�`iÃÊ��ÍiÀÀÖ«ÍÊÃÖ««�ÀÍ]Ê>ÃÊ>�Ê>�ÍiÀ�>Í�ÜiÊ�i>�ÃÊ�vÊ`iÍiÀ�����}ÊÝ�i�
>Ê
 �ÊÍÀ>�ÃviÀÊ�ÃÊV��«�iÍi°Ê0��ÃÊV>�Ê«À�Ü�`iÊV��Ã�`iÀ>L�iÊÃ«ii`Ê>`Ü>�Í>}i°Ê�v
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i�>L�i`]ÊÍ�iÊ��ÍiÀÀÖ«ÍÊ�ÃÊ}i�iÀ>Íi`ÊÝ�i�iÜiÀÊÍ�iÊ
 ���Ö�Í�Ài}�ÃÍiÀÊV�>�}iÃ
vÀ��Ê�>Ü��}Ê>Ê����ãiÀ�ÊÍ�Ê�>Ü��}Ê>ÊãiÀ�ÊÜ>�Öi°Ê.��ViÊÍ�iÊ
 ���Ö�Í�Ài}�ÃÍiÀÊ�Ã
`iVÀi�i�Íi`ÊiÜiÀßÊÍ��iÊ>Ê`>Í>Ê�Íi�Ê�ÃÊÍÀ>�ÃviÀÀi`ÊvÀ��ÊÍ�iÊ
 �ÊLÖvviÀÊÍ��Ã
�>««i�ÃÊÝ�i�ÊÍ�iÊ�>ÃÍÊ`>Í>Ê�Íi�Ê�ÃÊÍÀ>�ÃviÀÀi`ÊvÀ��ÊÍ�iÊ
 �ÊLÖvviÀ°

0�Êi�>L�iÊÍ�iÊ
 �Ê��ÍiÀÀÖ«Í]ÊÍ�iÊ
 ���ÍiÀÀÖ«Í��>L�iÊL�ÍÊ�ÖÃÍÊLiÊÃiÍÊ��ÊÍ�i
��Í��>L�iÊÀi}�ÃÍiÀ°Ê0�iÊ��ÍiÀÀÖ«ÍÊ�>�`�iÀÊÃ��Ö�`ÊV�iV�ÊÍ�iÊ
 ���>}ÊL�ÍÊ��ÊÍ�i
��Í��>}ÃÊÀi}�ÃÍiÀÊÍ�Ê`iÍiÀ���iÊÍ�>ÍÊ>Ê
 �Ê��ÍiÀÀÖ«ÍÊ�>ÃÊ>VÍÖ>��ßÊ�VVÖÀÀi`°Ê0�
V�i>ÀÊÍ�iÊ��ÍiÀÀÖ«ÍÊ>ÊÝ�À`ÊÃ��Ö�`ÊLiÊÝÀ�ÍÍi�ÊÍ�ÊÍ�iÊ��Í��>}ÃÊÀi}�ÃÍiÀÊÝ�Í�ÊÍ�i

 ���>}ÊL�ÍÊÃiÍÊÍ�Ê��i°

�ÊÍß«�V>�ÊÖÃiÊ�vÊ
 �Ê��ÍiÀÀÖ«ÍÃÊ��}�ÍÊLiÊ>ÃÊv����ÝÃ\
prepare DMA buffer
DMACount(n); // start a DMA transfer
prepare next DMA buffer
while (*DMACount != 0) {

mask interrupts
set DMA Interrupt Enable bit in IntEnable register
sleep on interrupt handler wake up
unmask interrupts

}
DMACount(n) // start the next DMA sequence

0�iÊ��ÍiÀÀÖ«ÍÊ�>�`�iÀÊV�Ö�`ÊÍ�i�ÊLi
if (*IntFlags & DMA Flag bit) {

reset DMA Flag bit in IntFlags
send wake up to main task

}

��ÍiÀÀÖ«ÍÃÊ>ÀiÊV��«��V>Íi`Ê>�`Ê`i«i�`Ê��ÊÍ�iÊv>V���Í�iÃÊ«À�Ü�`i`ÊLßÊÍ�iÊ��ÃÍ
�«iÀ>Í��}ÊÃßÃÍi�°Ê0�iÊ>L�ÜiÊ«ÃiÖ`�V�`iÊ���ßÊ���ÍÃÊ>ÍÊÍ�iÊÃßÃÍi�Ê`iÍ>��Ã°

0��ÃÊÃV�i�iÊvÀiiÃÊÍ�iÊ«À�ViÃÃ�ÀÊv�ÀÊ�Í�iÀÊÝ�À�ÊÝ���iÊ
 �Ê�ÃÊLi��}ÊV��«�iÍi`°
.��ViÊÍ�iÊ�ÜiÀ�i>`Ê�vÊ�>�`���}Ê>�Ê��ÍiÀÀÖ«ÍÊ�ÃÊ�vÍi�ÊµÖ�ÍiÊ��}�Êv�ÀÊÍ�iÊ��ÃÍ
«À�ViÃÃ�À]ÊÍ�iÊÃV�i�iÊÃ��Ö�`ÊLiÊÍÖ�i`ÊÍ�Ê>���ÝÊ>Ê«iÀ��`Ê�vÊ«�����}ÊLiv�ÀiÊÃ�ii«��}
��ÊÍ�iÊ��ÍiÀÀÖ«Í°

Ï°Ô°x #ÖÍ«ÖÍÊ���#Ê>�`Ê�À>«��VÃÊ+À�ViÃÃ�ÀÊ���#Ê��ÍiÀv>Vi

0�ÊÀi>`Ê`>Í>ÊL>V�ÊvÀ��Ê+�- �
��Ê>�Ê�ÖÍ«ÖÍÊ���#Ê�ÃÊ«À�Ü�`i`°Ê�>V�Êi�ÍÀßÊ��ÊÍ��Ã
���#Ê�ÃÊÏÔ�L�ÍÃÊÝ�`iÊ>�`Ê�ÍÊV>�Ê���`ÊÍ>}Ê�ÀÊ`>Í>ÊÜ>�ÖiÃ°Ê0�ÖÃÊ�ÍÃÊv�À�>ÍÊ�ÃÊÖ����i
Í�iÊ��«ÖÍÊ���#ÊÝ��ÃiÊi�ÍÀ�iÃÊ>ÀiÊ>�Ý>ßÃÊÍ>}É`>Í>Ê«>�ÀÃÊ­ÝiÊV>�ÊÍ����Ê�vÊi>V�Êi�ÍÀß
��ÊÍ�iÊ��«ÖÍÊ���#Ê>ÃÊLi��}Ê{£ÊL�ÍÃÊÝ�`iÊqÊ�ÊL�ÍÃÊv�ÀÊÍ�iÊÍ>}Ê>�`ÊÏÔÊL�ÍÃÊv�ÀÊÍ�i
`>Í>®°Ê0�iÊÍß«iÊ�vÊ`>Í>ÊÝÀ�ÍÍi�ÊLßÊ+�- �
��ÊÍ�ÊÍ�iÊ�ÖÍ«ÖÍÊ���#Ê�ÃÊV��ÍÀ���i`ÊLß
Í�iÊ���ÍiÀ �`iÊÀi}�ÃÍiÀ°Ê0��ÃÊÀi}�ÃÍiÀÊ>���ÝÃÊv��ÍiÀ��}Ê�vÊ�ÖÍ«ÖÍÊ`>Í>Ê��ÊÜ>À��ÖÃ
V>Íi}�À�iÃÊ��V�Ö`��}ÊÍ�iÊv����Ý��}\

U 
i«Í�\Ê�ÖÍ«ÖÍÊ��ÊÍ��ÃÊV>Íi}�ÀßÊÀiÃÖ�ÍÃÊvÀ��Ê>�Ê��>}iÊÖ«��>`Ê�vÊÍ�iÊ
i«Í�ÊLÖvviÀ°

U .Íi�V��\Ê�ÖÍ«ÖÍÊ��ÊÍ��ÃÊV>Íi}�ÀßÊÀiÃÖ�ÍÃÊvÀ��Ê>�Ê��>}iÊÖ«��>`Ê�vÊÍ�iÊ.Íi�V��
LÖvviÀ°
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U ����À\Ê�ÖÍ«ÖÍÊ��ÊÍ��ÃÊV>Íi}�ÀßÊÀiÃÖ�ÍÃÊvÀ��Ê>�Ê��>}iÊÖ«��>`Ê�vÊÍ�iÊvÀ>�iLÖvviÀ°

U .ß�V�À���ã>Í���\ÊÃß�V�À���ã>Í���Ê`>Í>Ê�ÃÊÃi�ÍÊ��ÊÀiÃ«��ÃiÊÍ�Ê>Ê.ß�VÊV���>�`°

0�iÊ`>Í>Êv�ÀÊÍ�iÊ���ÍiÀ �`iÊÀi}�ÃÍiÀÊV��Ã�ÃÍÃÊ�vÊÔÊL�ÍÃÊ«iÀÊV>Íi}�Àß°Ê�vÊÍ�iÊ�i>ÃÍ
Ã�}��v�V>�ÍÊ�vÊÍ�iÃiÊÍÝ�ÊL�ÍÃÊ�ÃÊÃiÍÊ­äÞ£®ÊÍ�i�Ê�ÖÍ«ÖÍÊ�vÊÍ�iÊÀi}�ÃÍiÀÊÍ>}Êv�ÀÊÍ�>Í
V>Íi}�ÀßÊ�ÃÊi�>L�i`ÆÊ�vÊÍ�iÊ��ÃÍÊÃ�}��v�V>�ÍÊL�ÍÊ�ÃÊÃiÍÊ­äÞÔ®ÊÍ�i�Ê�ÖÍ«ÖÍÊ�vÊÍ�iÊ`>Í>
v�ÀÊÍ�>ÍÊV>Íi}�ÀßÊ�ÃÊi�>L�i`°Ê
�Í�ÊÍ>}Ê>�`Ê`>Í>Ê�ÖÍ«ÖÍÊV>�ÊLiÊi�>L�i`Ê>ÍÊÍ�iÊÃ>�i
Í��i°Ê��ÊÍ��ÃÊV>ÃiÊÍ�iÊÍ>}Ê�ÃÊÝÀ�ÍÍi�Êv�ÀÃÍÊÍ�ÊÍ�iÊ���#Êv����Ýi`ÊLßÊÍ�iÊ`>Í>°Ê0�i
���ÍiÀ �`iÊÀi}�ÃÍiÀÊ�ÃÊ`iÃVÀ�Li`Ê��Ê��ÀiÊ`iÍ>��Ê��ÊÃiVÍ���ÊÅx°£x°

��ÀÊiÞ>�«�i]ÊÍ�Ê«iÀv�À�Ê>�Ê��>}iÊÖ«��>`ÊvÀ��ÊÍ�iÊvÀ>�iLÖvviÀ]ÊÍ�iÊ���ÍiÀ �`i
Ài}�ÃÍiÀÊÃ��Ö�`Ê�>ÜiÊ`>Í>Ê�ÖÍ«ÖÍÊi�>L�i`Êv�ÀÊÍ�iÊ����ÀÊV>Íi}�Àß°Ê0�i�]ÊÍ�i
ÀiVÍ>�}Ö�>ÀÊ>Ài>ÊÍ�ÊLiÊÖ«��>`i`ÊÃ��Ö�`ÊLiÊ`iÃVÀ�Li`ÊÍ�ÊÍ�iÊ->ÃÍiÀ�ãiÀ°Ê�>V�Ê«�Þi�
Í�>ÍÊ�ÃÊÀi>`ÊvÀ��ÊÍ�iÊvÀ>�iLÖvviÀÊÝ���ÊÍ�i�ÊLiÊ«�>Vi`Ê��Í�ÊÍ�iÊ�ÖÍ«ÖÍÊ���#°Ê�vÊÍ�i
�ÖÍ«ÖÍÊ���#ÊLiV��iÃÊvÖ��]ÊÍ�i�Ê+�- �
��ÊÝ���ÊL��V�Ê��ÍiÀ�>��ßÊÖ�Í��ÊÃ«>Vi
LiV��iÃÊ>Ü>��>L�i°Ê�ÍÊ�ÃÊÍ�iÊ«À�}À>��iÀ½ÃÊÀiÃ«��Ã�L���ÍßÊÍ�ÊÀi>`Ê>��Ê`>Í>ÊvÀ��ÊÍ�i
�ÖÍ«ÖÍÊ���#°Ê��ÀÊiÞ>�«�i]Ê�ÍÊ�ÃÊ��«�ÀÍ>�ÍÊÍ�Ê���ÝÊ��ÝÊ�>�ßÊ«�Þi�ÃÊÃ��Ö�`ÊÀiÃÖ�Í
vÀ��Ê>�Ê��>}iÊÖ«��>`Ê>�`ÊÍ�ÊÀi>`ÊiÞ>VÍ�ßÊÍ��ÃÊ�>�ßÊvÀ��ÊÍ�iÊ���#°

0�ÊÀi>`Ê`>Í>ÊvÀ��ÊÍ�iÊ�ÖÍ«ÖÍÊ���#ÊÍ�iÊ#ÖÍ«ÖÍ���#8�À`Ã�Ài}�ÃÍiÀÊÃ��Ö�`Êv�ÀÃÍ
LiÊÀi>`ÊÍ�Ê`iÍiÀ���iÊÍ�iÊ�Ö�LiÀÊ�vÊi�ÍÀ�iÃÊ��ÊÍ�iÊ���#Ê­Ài>`��}ÊvÀ��ÊÍ�iÊ���#
Ý�i�Ê�ÍÊ�ÃÊi�«ÍßÊÀiÍÖÀ�ÃÊÖ�`iv��i`Ê`>Í>®°Ê0�i�ÊÍ��ÃÊ�>�ßÊÏÔ�L�ÍÊ`>Í>Ê�Íi�ÃÊ>Ài
Ài>`ÊvÀ��ÊÍ�iÊ���#°Ê0��ÃÊ«À�Vi`ÖÀiÊ�ÃÊÀi«i>Íi`ÊÖ�Í��Ê>��ÊÍ�iÊiÞ«iVÍi`Ê`>Í>Ê�ÀÊÍ>}
�Íi�ÃÊ�>ÜiÊLii�ÊÀi>`°Ê0�iÊ>``ÀiÃÃÊ�vÊÍ�iÊ�ÖÍ«ÖÍÊ���#Ê�ÃÊ`iÃVÀ�Li`ÊLi��Ý°

!
Ê>��ÊiÞ«iVÍi`Ê`>Í>Ê�ÖÃÍÊLiÊÀi>`ÊL>V�°Ê+�- �
��ÊÝ���ÊL��V�Ê�vÊÍ�iÊ�ÖÍ«ÖÍÊ���#
LiV��iÃÊvÖ��°Ê+À�}À>��iÀÃÊ�ÖÃÍÊLiÊV>ÀivÖ�ÊÍ�Ê>Ü��`ÊÍ�iÊ`i>`��V�ÊV��`�Í���ÊÍ�>Í
Ý���ÊÀiÃÖ�ÍÊ�vÊÍ�iÊ��ÃÍÊ�ÃÊÝ>�Í��}Êv�ÀÊÃ«>ViÊÍ�ÊLiV��iÊvÀiiÊ��ÊÍ�iÊ��«ÖÍÊ���#ÊÝ���i
+�- �
��Ê�ÃÊÝ>�Í��}Êv�ÀÊÍ�iÊ��ÃÍÊÍ�ÊÀi>`Ê`>Í>ÊvÀ��ÊÍ�iÊ�ÖÍ«ÖÍÊ���#°

�À>«��VÃÊ+À�ViÃÃ�ÀÊ���#Ê��ÍiÀv>Vi

+�- �
��Ê�>ÃÊ>ÊÃiµÖi�ViÊ�vÊ£�ÊÞÊÏÔÊL�ÍÊ>``ÀiÃÃiÃÊ��ÊÍ�iÊ+��Ê-i}���ÊäÊ>``ÀiÃÃ
�>«ÊV>��i`ÊÍ�iÊ�À>«��VÃÊ+À�ViÃÃ�ÀÊ���#Ê��ÍiÀv>Vi°Ê0�ÊÀi>`ÊvÀ��ÊÍ�iÊ�ÖÍ«ÖÍÊ���#
>�ßÊ>``ÀiÃÃÊ��ÊÍ��ÃÊÀ>�}iÊV>�ÊLiÊÀi>`Ê­��À�>��ßÊ>Ê«À�}À>�ÊÝ���ÊV���ÃiÊÍ�iÊv�ÀÃÍ
>``ÀiÃÃÊ>�`ÊÖÃiÊÍ��ÃÊ>ÃÊÍ�iÊ>``ÀiÃÃÊv�ÀÊÍ�iÊ�ÖÍ«ÖÍÊ���#®°Ê���ÊÏÔ�L�ÍÊ>``ÀiÃÃiÃÊ��
Í��ÃÊÀi}���Ê«iÀv�À�ÊÍ�iÊÃ>�iÊvÖ�VÍ���ÊqÊÍ�iÊÀ>�}iÊ�vÊ>``ÀiÃÃiÃÊ�ÃÊ«À�Ü�`i`Êv�ÀÊ`>Í>
ÍÀ>�ÃviÀÊÃV�i�iÃÊÝ��V�Êv�ÀViÊÍ�iÊÖÃiÊ�vÊ��VÀi�i�Í��}Ê>``ÀiÃÃiÃ°

8À�Í��}ÊÍ�Ê>Ê��V>Í���Ê��ÊÍ��ÃÊ>``ÀiÃÃÊÀ>�}iÊ«À�Ü�`iÃÊÀ>ÝÊ>VViÃÃÊÍ�ÊÍ�iÊ��«ÖÍÊ���#°
�}>��]ÊÍ�iÊv�ÀÃÍÊ>``ÀiÃÃÊ�ÃÊ��À�>��ßÊV��Ãi�°Ê0�ÖÃÊÍ�iÊÃ>�iÊ>``ÀiÃÃÊV>�ÊLiÊÖÃi`Êv�À
L�Í�Ê��«ÖÍÊ>�`Ê�ÖÍ«ÖÍÊ���#Ã°Ê-i>`��}Ê}�ÜiÃÊ>VViÃÃÊÍ�ÊÍ�iÊ�ÖÍ«ÖÍÊ���#ÆÊÝÀ�Í��}
}�ÜiÃÊ>VViÃÃÊÍ�ÊÍ�iÊ��«ÖÍÊ���#°

8À�Í��}ÊÍ�ÊÍ�iÊ��«ÖÍÊ���#ÊLßÊÍ��ÃÊ�iÍ��`Ê�ÃÊ`�vviÀi�ÍÊvÀ��ÊÝÀ�Í��}ÊÍ�ÊÍ�iÊ�i��Àß
�>««i`ÊÀi}�ÃÍiÀÊv��i°Ê.��ViÊÍ�iÊÀi}�ÃÍiÀÊv��iÊ�>ÃÊ>ÊÖ��µÖiÊ>``ÀiÃÃÊv�ÀÊi>V�ÊÀi}�ÃÍiÀ]
ÝÀ�Í��}ÊÍ�ÊÍ��ÃÊÖ��µÖiÊ>``ÀiÃÃÊ>���ÝÃÊ+�- �
��ÊÍ�Ê`iÍiÀ���iÊÍ�iÊÀi}�ÃÍiÀÊv�ÀÊÝ��V�
Í�iÊÝÀ�ÍiÊ�ÃÊ��Íi�`i`°Ê0��ÃÊ>���ÝÃÊ>ÊÍ>}É`>Í>Ê«>�ÀÊÍ�ÊLiÊV��ÃÍÀÖVÍi`Ê>�`Ê��ÃiÀÍi`
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��Í�ÊÍ�iÊ��«ÖÍÊ���#°Ê8�i�ÊÝÀ�Í��}ÊÍ�ÊÍ�iÊÀ>ÝÊ���#Ê>``ÀiÃÃÊ>�Ê>``ÀiÃÃÊÍ>}
`iÃVÀ�«Í���Ê�ÖÃÍÊv�ÀÃÍÊLiÊÝÀ�ÍÍi�Êv����Ýi`ÊLßÊÍ�iÊ>ÃÃ�V�>Íi`Ê`>Í>°Ê��Êv>VÍ]ÊÍ�iÊv�À�>Í
�vÊÍ�iÊÍ>}Ê`iÃVÀ�«Í���ÃÊ>�`ÊÍ�iÊ`>Í>ÊÍ�>ÍÊv����ÝÃÊ�ÃÊ�`i�Í�V>�ÊÍ�ÊÍ�>ÍÊ`iÃVÀ�Li`Ê>L�Üi
v�ÀÊ
 �ÊLÖvviÀÃ°Ê��ÃÍi>`Ê�vÊÖÃ��}ÊÍ�iÊ+�- �
��Ê
 �Ê�ÍÊ�ÃÊ«�ÃÃ�L�iÊÍ�ÊÍÀ>�ÃviÀ
`>Í>ÊÍ�Ê+�- �
��ÊLßÊV��ÃÍÀÖVÍ��}Ê>Ê
 ��ÃÍß�iÊLÖvviÀÊ�vÊ`>Í>Ê>�`ÊÍ�i�ÊV�«ß��}
i>V�Ê�Íi�Ê��ÊÍ��ÃÊLÖvviÀÊÍ�ÊÍ�iÊÀ>ÝÊ��«ÖÍÊ���#Ê>``ÀiÃÃ°Ê
>Ãi`Ê��ÊÍ�iÊÍ>}
`iÃVÀ�«Í���ÃÊ>�`Ê`>Í>ÊÝÀ�ÍÍi�Ê+�- �
��ÊV��ÃÍÀÖVÍÃÊÍ>}É`>Í>Ê«>�ÀÃÊÍ�Êi�ÍiÀÊ>ÃÊÀi>�
���#Êi�ÍÀ�iÃ°Ê0�iÊ
 �Ê�iV�>��Ã�ÊV>�ÊLiÊÍ��Ö}�ÍÊ�vÊ>ÃÊ>�Ê>ÖÍ��>Í�VÊÝ>ßÊ�v
ÝÀ�Í��}ÊÍ�ÊÍ�iÊÀ>ÝÊ��«ÖÍÊ���#Ê>``ÀiÃÃ°

!�Íi]ÊÍ�>ÍÊÝ�i�ÊÝÀ�Í��}ÊÍ�ÊÍ�iÊÀ>ÝÊ���#Ê>``ÀiÃÃÊÍ�iÊ���#ÊvÖ��ÊV��`�Í���Ê�ÖÃÍ
ÃÍ���ÊLiÊV�iV�i`ÊLßÊÀi>`��}ÊÍ�iÊ-R*-*37TEGIÊÀi}�ÃÍiÀ°Ê��ÝiÜiÀ]ÊÝÀ�Í��}ÊÍ>}
`iÃVÀ�«Í���ÃÊ`�iÃÊ��ÍÊV>ÖÃiÊ>�ßÊi�ÍÀ�iÃÊÍ�ÊLiÊi�ÍiÀi`Ê��Í�ÊÍ�iÊ���#ÊqÊÃÖV�Ê>ÊÝÀ�Íi
Ã��«�ßÊiÃÍ>L��Ã�iÃÊ>ÊÃiÍÊ�vÊÍ>}ÃÊÍ�ÊLiÊ«>�Ài`ÊÝ�Í�ÊÍ�iÊÃÖLÃiµÖi�ÍÊ`>Í>°Ê0�ÖÃ]ÊvÀii
Ã«>ViÊ�ii`ÊLiÊi�ÃÖÀi`Ê���ßÊv�ÀÊ>VÍÖ>�Ê`>Í>Ê�Íi�ÃÊÍ�>ÍÊ>ÀiÊÝÀ�ÍÍi�Ê­��ÍÊÍ�iÊÍ>}
Ü>�ÖiÃ®°Ê��ÀÊiÞ>�«�i]Ê��ÊÍ�iÊÃ��«�iÃÍÊV>ÃiÊÝ�iÀiÊi>V�ÊÍ>}Ê�ÃÊv����Ýi`ÊLßÊ>ÊÃ��}�i
`>Í>Ê�Íi�]Ê>ÃÃÖ���}ÊÍ�>ÍÊÍ�iÊ���#Ê�ÃÊi�«Íß]ÊÍ�i�ÊÏÔÊÝÀ�ÍiÃÊ>ÀiÊ«�ÃÃ�L�iÊLiv�Ài
V�iV���}Ê>}>��Êv�ÀÊvÀiiÊÃ«>Vi°

.iiÊÍ�iÊ+�- �
��ÊÔÊ�>À`Ý>ÀiÊ-iviÀi�ViÊ >�Ö>�ÊÊv�ÀÊ��ÀiÊ`iÍ>��ÃÊ�vÊÍ�iÊ�À>«��VÃ
+À�ViÃÃ�ÀÊ���#Ê��ÍiÀv>ViÊ>``ÀiÃÃÊÀ>�}i°

��� -RXIVVYTXW

���Ê��ÍiÀÀÖ«ÍÃÊV>�ÊLiÊ��`�Ü�`Ö>��ßÊi�>L�i`Ê>�`Ê`�Ã>L�i`°Ê-iviÀÊÍ�ÊÍ�iÊ+�- �
��ÊÔ
�>À`Ý>ÀiÊ-iviÀi�ViÊ >�Ö>�ÊÊv�ÀÊ��ÀiÊ`iÍ>��Ã°

��� 7]RGLVSRM^EXMSR

0�iÀiÊ>ÀiÊÍÝ�Ê�>��ÊV>ÃiÃÊÝ�iÀiÊÍ�iÊ��ÃÍÊ�ÖÃÍÊÃß�V�À���ãiÊÝ�Í�Ê+�- �
��\

U Liv�ÀiÊÀi>`��}ÊL>V�ÊvÀ��Ê+�- �
��ÊÀi}�ÃÍiÀÃ

U Liv�ÀiÊ`�ÀiVÍ�ßÊ>VViÃÃ��}ÊÍ�iÊ�i��ÀßÊÜ�>ÊÍ�iÊLß«>ÃÃÊ�iV�>��Ã�

��Ã�ÊÍ�iÊ��ÃÍÊ�ÖÃÍÊÃß�V�À���ãiÊÝ�Í�Ê+�- �
��Êv�ÀÊvÀ>�iLÖvviÀÊ�>�>}i�i�ÍÊÍ>Ã�Ã
ÃÖV�Ê>ÃÊ`�ÖL�iÊLÖvviÀ��}]ÊÍ��Ö}�ÊÍ��ÃÊ�>ßÊLiÊLiÍÍiÀÊ�>�`�i`ÊÖÃ��}ÊÍ�i
.ÖÃ«i�`2�Í���À>�i
�>��ÊV���>�`°Ê.ß�V�À���ã��}ÊÝ�Í�Ê+�- �
��Ê��«��iÃ
Ý>�Í��}Êv�ÀÊ>�ßÊ«i�`��}Ê
 �ÊÍ�ÊV��«�iÍiÊ>�`ÊÝ>�Í��}Êv�ÀÊÍ�iÊV��«ÊÍ�ÊV��«�iÍi
>�ßÊ«À�ViÃÃ��}ÊVÖÀÀi�Í�ßÊLi��}Ê«iÀv�À�i`°Ê0�iÊv����Ý��}Ê«ÃiÖ`��V�`iÊÃ��ÝÃÊÍ�i
}i�iÀ>�ÊÃV�i�i\
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PERMEDIAData data;

// wait for DMA to complete
while (*DMACount != 0) {

poll or wait for interrupt
}

while (*InFIFOSpace < 2) {
; // wait for free space in the FIFO

}

// enable sync output and send the Sync command
data.Word = 0;
data.FilterMode.Synchronization = 0x1;
FilterMode(data.Word);
Sync(0x0);

/* wait for the sync output data */
do {

while (*OutFIFOWords == 0)
; // poll waiting for data in output FIFO

} while (*OutputFIFO != Sync_tag);

���Í�>��ß]ÊÝiÊÝ>�ÍÊv�ÀÊ
 �ÊÍ�ÊV��«�iÍiÊ>ÃÊ��À�>�°Ê8iÊÍ�i�Ê�>ÜiÊÍ�ÊÝ>�ÍÊv�ÀÊÃ«>Vi
Í�ÊLiV��iÊvÀiiÊ��ÊÍ�iÊ���#Ê­Ã��ViÊÍ�iÊ
 �ÊV��ÍÀ���iÀÊ>VÍÖ>��ßÊ��>`ÃÊÍ�iÊ���#®°
8iÊ�ii`ÊÃ«>ViÊv�ÀÊÔÊÀi}�ÃÍiÀÃ\Ê��iÊÍ�Êi�>L�iÊ}i�iÀ>Í���Ê�vÊ>�Ê�ÖÍ«ÖÍÊÃß�VÊÜ>�Öi]
>�`ÊÍ�iÊ.ß�VÊV���>�`Ê�ÍÃi�v°Ê0�iÊi�>L�iÊv�>}ÊV>�ÊLiÊÃiÍÊ>ÍÊ���Í�>��ã>Í���ÊÍ��i°Ê0�i
�ÖÍ«ÖÍÊÜ>�ÖiÊÝ���ÊLiÊ}i�iÀ>Íi`Ê���ßÊÝ�i�Ê>Ê.ß�VÊV���>�`Ê�>ÃÊ>VÍÖ>��ßÊLii�ÊÃi�Í]
>�`Ê+�- �
��Ê�>ÃÊÍ�i�ÊV��«�iÍi`Ê>��Ê«À�ViÃÃ��}°

->Í�iÀÊÍ�>�Ê«�����}]Ê�ÍÊ�ÃÊ«�ÃÃ�L�iÊÍ�ÊÖÃiÊ>Ê.ß�VÊ��ÍiÀÀÖ«ÍÊ>ÃÊ�i�Í���i`Ê��ÊÍ�i
«ÀiÜ��ÖÃÊÃiVÍ���°Ê�ÃÊÝi��Ê>ÃÊi�>L���}ÊÍ�iÊ��ÍiÀÀÖ«ÍÊ>�`ÊÃiÍÍ��}ÊÍ�iÊv��ÍiÀÊ��`i]ÊÍ�i
`>Í>ÊÃi�ÍÊ��ÊÍ�iÊ.ß�VÊV���>�`Ê�ÖÃÍÊ�>ÜiÊÍ�iÊ��ÃÍÊÃ�}��v�V>�ÍÊL�ÍÊÃiÍÊ��Ê�À`iÀÊÍ�
}i�iÀ>ÍiÊÍ�iÊ��ÍiÀÀÖ«Í°Ê0�iÊ��ÍiÀÀÖ«ÍÊ�ÃÊ}i�iÀ>Íi`ÊÝ�i�ÊÍ�iÊÍ>}Ê�ÀÊ`>Í>ÊÀi>V�iÃÊÍ�i
�ÖÍ«ÖÍÊi�`Ê�vÊÍ�iÊ��ÃÍÊ#ÖÍÊ���#°Ê2ÃiÊ�vÊÍ�iÊ.ß�VÊ��ÍiÀÀÖ«ÍÊ�>ÃÊÍ�ÊLiÊV��Ã�`iÀi`
V>ÀivÖ��ßÊ>ÃÊ+�- �
��ÊÝ���Ê}i�iÀ>��ßÊi�«ÍßÊÍ�iÊ���#Ê��ÀiÊµÖ�V��ßÊÍ�>�Ê�ÍÊÍ>�iÃÊÍ�
ÃiÍ�Ö«Ê>�`Ê�>�`�iÊÍ�iÊ��ÍiÀÀÖ«Í°

��� ,SWX�1IQSV]�&]TEWW

!�À�>��ß]ÊÍ�iÊ��ÃÍÊÝ���Ê>VViÃÃÊ�i��ÀßÊ��`�ÀiVÍ�ßÊÜ�>ÊV���>�`ÃÊÃi�ÍÊÍ�ÊÍ�i
+�- �
��Ê���#Ê��ÍiÀv>Vi°Ê��ÝiÜiÀ]Ê+�- �
��Ê`�iÃÊ«À�Ü�`iÊÍ�iÊÝ���iÊ�i��ÀßÊ>Ã
«>ÀÍÊ�vÊ�ÍÃÊ>``ÀiÃÃÊÃ«>ViÊÃ�ÊÍ�>ÍÊ�ÍÊV>�ÊLiÊ�i��ÀßÊ�>««i`ÊLßÊ>�Ê>««��V>Í���°Ê�VViÃÃ
Í�ÊÍ�iÊ�i��ÀßÊÜ�>ÊÍ��ÃÊÀ�ÖÍiÊ�ÃÊ��`i«i�`i�ÍÊ�vÊÍ�iÊ+�- �
��Ê���#°


À�ÜiÀÃÊ�>ßÊV���ÃiÊÍ�ÊÖÃiÊ`�ÀiVÍÊ>VViÃÃÊÍ�Ê�i��ÀßÊv�ÀÊ>�}�À�Í��ÃÊÝ��V�Ê>ÀiÊ��Í
ÃÖ««�ÀÍi`ÊLßÊ+�- �
��Ê�ÀÊv�ÀÊLiÍÍiÀÊ«iÀv�À�>�ViÊ��ÊÃ��iÊÃ«iV�v�VÊV>ÃiÃ°Ê0��ÃÊ�>ß
LiÊÃ�]Êv�ÀÊiÞ>�«�i]ÊÝ�i�Ê�Ö�Í�«�iÊ«�Þi�ÃÊV>�ÊLiÊÝÀ�ÍÍi�ÊÃ��Ö�Í>�i�ÖÃ�ßÊ>�`ÊÍ�iÀiÊ�Ã
�����>�Ê��ÃÍÊÃ�vÍÝ>ÀiÊ�ÜiÀ�i>`°
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�Ê`À�ÜiÀÊ�>���}ÊÖÃiÊ�vÊÍ�iÊLß«>ÃÃÊ�iV�>��Ã�ÊÃ��Ö�`ÊÃß�V�À���ãiÊ�i��ÀßÊ>VViÃÃiÃ
�>`iÊÍ�À�Ö}�ÊÍ�iÊ���#ÊÝ�Í�ÊÍ��ÃiÊ�>`iÊ`�ÀiVÍ�ßÊÍ�À�Ö}�ÊÍ�iÊ�i��ÀßÊ�>«°Ê�v
`>Í>Ê�ÃÊÝÀ�ÍÍi�ÊÍ�ÊÍ�iÊ���#Ê>�`ÊÍ�i�Ê>�Ê>VViÃÃÊ�ÃÊ�>`iÊÍ�ÊÍ�iÊ�i��Àß]Ê�ÍÊ�ÃÊ«�ÃÃ�L�i
Í�>ÍÊÍ�iÊ�i��ÀßÊ>VViÃÃÊÝ���Ê�VVÖÀÊLiv�ÀiÊÍ�iÊV���>�`ÃÊ��ÊÍ�iÊ���#Ê�>ÜiÊLii�
vÖ��ßÊ«À�ViÃÃi`°Ê0��ÃÊ�>V�Ê�vÊÍi�«�À>�Ê�À`iÀ��}Ê�ÃÊ}i�iÀ>��ßÊÖ�`iÃ�À>L�i°

0�iÀiÊ>ÀiÊÍÝ�ÊÝ��`�ÝÃÊÍ�À�Ö}�ÊÝ��V�ÊÍ�iÊ�i��ÀßÊV>�ÊLiÊ>VViÃÃi`°Ê�>V�ÊÝ��`�Ý
V>�Ê�>ÜiÊ�ÍÃÊ�Ý�Ê`>Í>Êv�À�>ÍÍ��}ÊV��ÍÀ��ÊÍ�>ÍÊ>���ÝÃÊv�ÀÊ`�vviÀi�ÍÊv�À�ÃÊ�vÊLßÍi
ÃÝ>««��}Ê>�`Ê`>Í>Ê«>V���}°Ê�vÊÍ�iÊvÀ>�iLÖvviÀÊ�ÃÊÃiÍÊÍ�ÊÖÃiÊÍ�iÊx\x\x\£�À��ÍÊ>�`
x\x\x\£
>V�ÊV���ÀÊ��`iÃ]ÊÍÝ�Ê«�Þi�ÃÊ>ÀiÊ«>V�i`Ê��Í�Êi>V�ÊÏÔÊL�ÍÊÝ�À`]ÊLÖÍÊi>V�
«�Þi�ÊLi���}ÃÊÍ�Ê>Ê`�vviÀi�ÍÊLÖvviÀ°Ê�`�>Vi�ÍÊ«�Þi�ÃÊ��ÊÍ�iÊÃ>�iÊLÖvviÀÊ>ÀiÊÃi«>À>Íi`
LßÊ£ÈÊL�ÍÃ°Ê�ÃÊÃ��iÊÃ�vÍÝ>ÀiÊ�>ÃÊ`�vv�VÖ�ÍßÊÝ�Í�Ê«�Þi�ÃÊÍ�>ÍÊ>ÀiÊ��ÍÊ«>V�i`ÊÍ�}iÍ�iÀ]
Í�iÊ�i��ÀßÊÝ��`�ÝÃÊV>�ÊLiÊV��v�}ÖÀi`ÊÍ�ÊÀi�>«ÊÍ�iÊ`>Í>ÊÃ�ÊÍ�>ÍÊ���ßÊÍ�iÊvÀ��ÍÊ�À
L>V�ÊLÖvviÀÊ�ÃÊÜ�Ã�L�i]Ê>�`Ê�ÍÊ>««i>ÀÃÊ«>V�i`°

��� (1%�'SRXVSPPIV

�Ê
 �ÊV��ÍÀ���iÀÊ�ÃÊ«À�Ü�`i`ÊÍ�Ê>���ÝÊÍÀ>�ÃviÀÊ�vÊ`>Í>ÊvÀ��ÊÍ�iÊ+��ÊLÖÃÊÍ�
+�- �
��Ê�i��Àß°Ê0��ÃÊV��ÍÀ���iÀÊ�ÃÊ��`i«i�`i�ÍÊ�vÊÍ�iÊ
 �ÊV��ÍÀ���iÀÊÝ��V�
vii`ÃÊÍ�iÊ�À>«��VÃÊ+À�ViÃÃ�ÀÊ���#]Ê>�`Ê�>ÃÊÃÖ««�ÀÍÊv�ÀÊÀiVÍ>�}Ö�>ÀÊ`>Í>ÊÃÍÀÖVÍÖÀiÃ
>�`Ê`>Í>Êv�À�>ÍÍ��}°

��� 6IKMWXIV�6IEH�FEGO

2�`iÀÊÃ��iÊ�«iÀ>Í��}Êi�Ü�À���i�ÍÃ]Ê�Ö�Í�«�iÊÍ>Ã�ÃÊÝ���ÊÝ>�ÍÊ>VViÃÃÊÍ�ÊÍ�i
+�- �
��ÊV��«°Ê.��iÍ��iÃÊ>ÊÃiÀÜiÀÊÍ>Ã�Ê�ÀÊ`À�ÜiÀÊÝ���ÊÝ>�ÍÊÍ�Ê>ÀL�ÍÀ>ÍiÊ>VViÃÃÊÍ�
+�- �
��Ê��ÊLi�>�vÊ�vÊ�Ö�Í�«�iÊ>««��V>Í���Ã°Ê��ÊÍ�iÃiÊV�ÀVÖ�ÃÍ>�ViÃ]ÊÍ�iÊÃÍ>ÍiÊ�v
Í�iÊ+�- �
��ÊV��«Ê�>ßÊ�ii`ÊÍ�ÊLiÊÃ>Üi`Ê>�`ÊÀiÃÍ�Ài`Ê��Êi>V�ÊV��ÍiÞÍÊÃÝ�ÍV�°Ê0�
v>V���Í>ÍiÊÍ��Ã]ÊÍ�iÊ+�- �
��ÊÀi}�ÃÍiÀÃÊV>�ÊLiÊÀi>`ÊL>V�°Ê��ÀÊ`iÍ>��ÃÊ�vÊÝ��V�
Ài}�ÃÍiÀÃÊ>ÀiÊÀi>`>L�i]ÊÃiiÊ�««i�`�ÞÊ
Ê-i}�ÃÍiÀÊ0>L�iÃ°Ê��ÍiÀ�>�Ê>�`ÊV���>�`
Ài}�ÃÍiÀÃÊV>���ÍÊLiÊÀi>`ÊL>V�°

0�Ê«iÀv�À�Ê>ÊV��ÍiÞÍÊÃÝ�ÍV�ÊÍ�iÊ��ÃÍÊ�ÖÃÍÊv�ÀÃÍÊÃß�V�À���ãiÊÝ�Í�Ê+�- �
��°Ê0��Ã
�i>�ÃÊÃi�`��}Ê>Ê.ß�VÊÊV���>�`Ê>�`ÊÝ>�Í��}Êv�ÀÊÍ�iÊÃß�VÊ�ÖÍ«ÖÍÊ`>Í>ÊÍ�Ê>««i>ÀÊ��
Í�iÊ�ÖÍ«ÖÍÊ���#°Ê�vÍiÀÊÍ��ÃÊÍ�iÊÀi}�ÃÍiÀÃÊV>�ÊLiÊÀi>`ÊL>V�°

0�ÊÀi>`Ê>Ê+�- �
��ÊÀi}�ÃÍiÀÊÍ�iÊ��ÃÍÊÀi>`ÃÊÍ�iÊÃ>�iÊ>``ÀiÃÃÊÝ��V�ÊÝ�Ö�`ÊLiÊÖÃi`
v�ÀÊ>ÊÝÀ�Íi]Ê�°i°ÊÍ�iÊL>ÃiÊ>``ÀiÃÃÊ�vÊÍ�iÊÀi}�ÃÍiÀÊv��iÊ«�ÖÃÊÍ�iÊ�vvÃiÍÊÜ>�ÖiÊv�ÀÊÍ�i
Ài}�ÃÍiÀ°

!�ÍiÊÍ�>ÍÊÃ��ViÊ��ÍiÀ�>�ÊÀi}�ÃÍiÀÃÊV>���ÍÊLiÊÀi>`ÊL>V�ÊV>ÀiÊ�ÖÃÍÊLiÊÍ>�i�ÊÝ�i�
V��ÍiÞÍÊÃÝ�ÍV���}Ê>ÊÍ>Ã�ÊÝ��V�Ê�ÃÊ�>���}ÊÖÃiÊ�vÊV��Í��Öi�`À>ÝÊV���>�`Ã°
���Í��Öi�`À>ÝÊV���>�`ÃÊÀi�ßÊ��ÊÍ�iÊ��ÍiÀ�>�ÊÀi}�ÃÍiÀÃÊ�>��Í>����}Ê«ÀiÜ��ÖÃÊÃÍ>Íi°
0��ÃÊÃÍ>ÍiÊÝ���ÊLiÊ`iÃÍÀ�ßi`ÊLßÊ>�ßÊÀi�`iÀ��}ÊÝ�À�Ê`��iÊLßÊ>Ê�iÝÊÍ>Ã�°Ê0�Ê«ÀiÜi�Í
Í��Ã]ÊV��Í��Öi�`À>ÝÊV���>�`ÃÊÃ��Ö�`ÊLiÊ«iÀv�À�i`ÊÜ�>Ê
 �ÊÃ��ViÊÍ�iÊV��ÍiÞÍ
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ÃÝ�ÍV�ÊV�`iÊ�>ÃÊÍ�ÊÝ>�ÍÊv�ÀÊ�ÖÍÃÍ>�`��}Ê
 �ÊÍ�ÊV��«�iÍi°Ê��ÍiÀ�>Í�Üi�ß]ÊV��Í��Öi�
`À>ÝÊV���>�`ÃÊV>�ÊLiÊ«iÀv�À�i`Ê��Ê>Ê����«Àii�«Í>L�iÊV�`iÊÃi}�i�Í°

!�À�>��ß]ÊÀi>`��}ÊL>V�Ê��`�Ü�`Ö>�ÊÀi}�ÃÍiÀÃÊÃ��Ö�`ÊLiÊ>Ü��`i`°Ê0�iÊ�ii`ÊÍ�
Ãß�V�À���ãiÊÝ�Í�ÊÍ�iÊV��«ÊV>�Ê>`ÜiÀÃi�ßÊ>vviVÍÊ«iÀv�À�>�Vi°Ê�ÍÊ�ÃÊÖÃÖ>��ßÊ��Ài
>««À�«À�>ÍiÊÍ�Ê�ii«Ê>ÊÃ�vÍÝ>ÀiÊV�«ßÊ�vÊÍ�iÊÀi}�ÃÍiÀÊÝ��V�Ê�ÃÊÖ«`>Íi`ÊÝ�i�iÜiÀÊÍ�i
>VÍÖ>�ÊÀi}�ÃÍiÀÊ�ÃÊV�>�}i`°

��� &]XI�7[ETTMRK

��ÍiÀ�>��ßÊ+�- �
��Ê�«iÀ>ÍiÃÊ��Ê��ÍÍ�i�i�`�>�Ê��`i°Ê��ÝiÜiÀ]Ê+�- �
��Ê�Ã
`iÃ�}�i`ÊÍ�ÊÝ�À�ÊÝ�Í�ÊL�Í�ÊL�}Ê�Ê>�`Ê��ÍÍ�i�i�`�>�Ê��ÃÍÊ«À�ViÃÃ�ÀÃ°Ê.��ViÊÍ�iÊ+��

ÖÃÊÃ«iV�v�V>Í���Ê`iv��iÃÊÍ�>ÍÊLßÍiÊ�À`iÀ��}Ê�ÃÊ«ÀiÃiÀÜi`ÊÀi}>À`�iÃÃÊ�vÊÍ�iÊÃ�ãiÊ�vÊÍ�i
ÍÀ>�ÃviÀÊ�«iÀ>Í���]Ê+�- �
��Ê«À�Ü�`iÃÊv>V���Í�iÃÊÍ�Ê�>�`�iÊLßÍiÊÃÝ>««��}°Ê.iiÊÍ�i
+�- �
��ÊÔÊ�>À`Ý>ÀiÊ-iviÀi�ViÊ >�Ö>�Êv�ÀÊ��ÀiÊ`iÍ>��ÃÊ�vÊLßÍi�ÃÝ>««��}ÊÜ�>ÊÍ�i
+��ÊLÖÃ°

�``�Í���>�ÊÃÖ««�ÀÍÊ�ÃÊ«À�Ü�`i`ÊÝ�Í���ÊÍ�iÊ}À>«��VÃÊV�ÀiÊ�vÊÍ�iÊV��«ÊÍ�ÊLßÍiÊÃÝ>«
��>}iÃÊ>�`ÊL�Í�>Ã�ÃÊ>ÃÊÍ�ißÊ>ÀiÊÍÀ>�ÃviÀÀi`ÊÍ�Ê>�`ÊvÀ��ÊÍ�iÊ��ÃÍ°Ê0�iÃiÊ>Ài
`�VÖ�i�Íi`Ê��ÊÍ�iÊÀi�iÜ>�ÍÊÃiVÍ���ÃÊ�vÊV�>«ÍiÀÊÅx°

��� 6IH�ERH�&PYI�7[ETTMRK

��ÀÊ>Ê}�Üi�Ê}À>«��VÃÊL�>À`ÊÍ�iÊ-� 
��Ê>�`É�ÀÊ�+�ÊÝ���ÊÖÃÖ>��ßÊv�ÀViÊ>Ê}�Üi�
��ÍiÀ«ÀiÍ>Í���Êv�ÀÊÍÀÖiÊV���ÀÊ«�Þi�ÊÜ>�ÖiÃ°Ê��ÀÊiÞ>�«�i]ÊÏÔ�L�ÍÊ«�Þi�ÃÊÝ���ÊLi
��ÍiÀ«ÀiÍi`Ê>ÃÊi�Í�iÀÊ-�
Ê­Ài`Ê>ÍÊLßÍiÊÔ]Ê}Àii�Ê>ÍÊLßÍiÊ£Ê>�`ÊL�ÖiÊ>ÍÊLßÍiÊä®Ê�À

�-Ê­L�ÖiÊ>ÍÊLßÍiÊÔÊ>�`ÊÀi`Ê>ÍÊLßÍiÊä®°Ê0�iÊLßÍiÊ«�Ã�Í���Êv�ÀÊÀi`Ê>�`ÊL�ÖiÊ�>ßÊLi
��«�ÀÍ>�ÍÊv�ÀÊÃ�vÍÝ>ÀiÊÝ��V�Ê�>ÃÊLii�ÊÝÀ�ÍÍi�ÊÍ�ÊiÞ«iVÍÊ��iÊLßÍiÊ�À`iÀÊ�ÀÊÍ�i
�Í�iÀ]Ê��Ê«>ÀÍ�VÖ�>ÀÊÝ�i�Ê�>�`���}Ê��>}iÊ`>Í>ÊÃÍ�Ài`Ê��Ê>Êv��i°

+�- �
��Ê«À�Ü�`iÃÊÍ�ÀiiÊÀi}�ÃÍiÀÃÊÍ�ÊÃ«iV�vßÊÍ�iÊLßÍiÊ«�Ã�Í���ÃÊ�vÊL�ÖiÊ>�`ÊÀi`
��ÍiÀ�>��ß°Ê��ÊÍ�iÊ0iÞÍÖÀiÉ��}É
�i�`ÊÖ��ÍÊÍ�iÊ��«�>
�i�` �`iÊÀi}�ÃÍiÀÊV��Í>��ÃÊ>
£�L�ÍÊv�i�`ÊV>��i`Ê����À#À`iÀ°Ê�vÊÍ��ÃÊL�ÍÊ�ÃÊÃiÍÊÍ�ÊãiÀ�ÊÍ�i�ÊÍ�iÊLßÍiÊ�À`iÀ��}Ê�Ã

�-ÆÊ�vÊÍ�iÊL�ÍÊ�ÃÊÃiÍÊÍ�Ê��iÊÍ�i�ÊÍ�iÊ�À`iÀ��}Ê�ÃÊ-�
°Ê�ÃÊÝi��Ê>ÃÊÃiÍÍ��}ÊÍ��ÃÊL�ÍÊ��
Í�iÊ��«�>Ê
�i�`ÊÖ��Í]Ê�ÍÊ�ÖÃÍÊ>�Ã�ÊLiÊÃiÍÊ��ÊÍ�iÊ����ÀÊ��À�>ÍÊÖ��ÍÊ>�`ÊÍ�iÊ0iÞÍÖÀi
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>�`Ê++ÔÊv�i�`ÃÊ��ÊÍ�iÊ�
-i>` �`iÊÀi}�ÃÍiÀ°Ê.iiÊÍ�i
Í>L�iÊ��Ê�««i�`�ÞÊ�Êv�ÀÊ��ÀiÊ`iÍ>��Ã°

0�iÃiÊ>``ÀiÃÃÊV>�VÖ�>Í���ÃÊÍÀ>�Ã�>ÍiÊ>ÊÔ
Ê>``ÀiÃÃÊ��Í�Ê>Ê���i>ÀÊ>``ÀiÃÃÊÃ�Ê���Ê«�ÝiÀ
�vÊÍÝ�ÊvÀ>�iLÖvviÀÊÝ�`Í�ÃÊ­i°}°ÊÈ{ä®Ê>ÀiÊiV�����V>�Ê��Ê�i��Àß°Ê0�iÊ>``ÀiÃÃÊ�ÃÊ��
«�Þi�ÃÆÊÍ��ÃÊ�ÃÊÍÀ>�Ã�>Íi`ÊÍ�Ê>Ê«�ßÃ�V>�ÊLßÍiÊ>``ÀiÃÃÊLßÊ�Ö�Í�«�ß��}ÊLßÊÍ�iÊ�Ö�LiÀÊ�v
LßÍiÃÊ��ÊÍ�iÊ«�Þi�°

0�iÊÝ�`Í�Ê�ÃÊÃ«iV�v�i`Ê>ÃÊÍ�iÊÃÖ�Ê�vÊÃi�iVÍi`Ê«>ÀÍ�>�Ê«À�`ÖVÍÃÊÝ��V�Ê>ÀiÊÃi�iVÍi`ÊLß
Í�iÊv�i�`ÃÊ++ä]Ê++£Ê>�`Ê++ÔÊ��ÊÍ�iÊ�
-i>` �`iÊÀi}�ÃÍiÀ°Ê0��ÃÊ�ÃÊÍ�iÊÃ>�i
�iV�>��Ã�Ê>ÃÊ�ÃÊÖÃi`ÊÍ�ÊÃiÍÊÍ�iÊÝ�`Í�Ê�vÊÍ�iÊ��V>�LÖvviÀ]Ê��ÝiÜiÀÊÍ�iÊÝ�`Í�ÃÊ�>ß
LiÊÃiÍÊ��`i«i�`i�Í�ß°Ê0�iÊÀ>�}iÊ�vÊÝ�`Í�ÃÊÃÖ««�ÀÍi`Ê>ÀiÊÍ>LÖ�>Íi`Ê��Ê�««i�`�ÞÊ�]
Í�}iÍ�iÀÊÝ�Í�ÊÍ�iÊÜ>�ÖiÃÊv�ÀÊi>V�Ê�vÊÍ�iÊ++Êv�i�`Ã°Ê0��ÃÊÍ>L�iÊ���`ÃÊ>��ÊÍ�iÊV�����
ÃVÀii�ÊÝ�`Í�Ã°

��ÀÊ>ÀL�ÍÀ>ÀßÊÃVÀii�ÊÃ�ãiÃ]Êv�ÀÊ��ÃÍ>�ViÊÝ�i�ÊÀi�`iÀ��}ÊÍ�Ê¿�vvÊÃVÀii�¿Ê�i��ÀßÊÃÖV�
>ÃÊL�Í�>«ÃÊÍ�iÊ�iÞÍÊ�>À}iÃÍÊÝ�`Í�ÊvÀ��ÊÍ�iÊÍ>L�iÊ�ÖÃÍÊLiÊV��Ãi�°Ê0�iÊ`�vviÀi�Vi
LiÍÝii�ÊÍ�iÊÍ>L�iÊÝ�`Í�Ê>�`ÊÍ�iÊL�Í�>«ÊÝ�`Í�ÊÝ���ÊLiÊ>�ÊÖ�ÖÃi`ÊÃÍÀ�«Ê�vÊ«�Þi�Ã
`�Ý�ÊÍ�iÊÀ�}�ÍÊ�>�`ÊÃ�`iÊ�vÊÍ�iÊL�Í�>«°

!�ÍiÊÍ�>ÍÊÃÖV�ÊL�Í�>«ÃÊV>�ÊLiÊV�«�i`ÊÍ�ÊÍ�iÊÃVÀii�Ê���ßÊ>ÃÊ>ÊÃiÀ�iÃÊ�vÊÃV>����iÃ
À>Í�iÀÊÍ�>�Ê>ÃÊ>ÊÀiVÍ>�}Ö�>ÀÊL��V�]ÊÖ��iÃÃÊÍ�iÊ0iÞÍÖÀiÊ-i>`ÊÖ��ÍÊ�ÃÊÖÃi`°Ê��ÊÍ��ÃÊV>Ãi
Í�iÊÃÍÀ�`iÊv�ÀÊÍ�iÊÀi>`ÊV>�ÊLiÊÃiÍÊ`�vviÀi�Í�ßÊÍ�ÊÍ�iÊÝÀ�ÍiÊLßÊ�i>�ÃÊ�vÊÍ�iÊ«>ÀÍ�>�
«À�`ÖVÍÃÊ��ÝiÜiÀ]ÊÝ��`�Ý��}ÊÃßÃÍi�ÃÊ�vÍi�ÊÃÍ�ÀiÊ�vvÃVÀii�ÊL�Í�>«ÃÊ��ÊÀiVÍ>�}Ö�>À
Ài}���ÃÊÝ��V�ÊÖÃiÊÍ�iÊÃ>�iÊÃÍÀ�`iÊ>ÃÊÍ�iÊÃVÀii�°Ê��ÊÍ��ÃÊV>ÃiÊ��À�>�ÊL�ÍL�ÍÃÊV>�ÊLi
ÖÃi`

{°Ï°Ô �À>�iLÖvviÀÊ����ÀÊ��À�>ÍÃ

0�iÊV��Íi�ÍÃÊ�vÊÍ�iÊvÀ>�iLÖvviÀÊV>�ÊLiÊÀi}>À`i`Ê��ÊÍÝ�ÊÝ>ßÃ\

U �ÃÊ>ÊV���iVÍ���Ê�vÊv�i�`ÃÊ�vÊÖ«ÊÍ�ÊÏÔÊL�ÍÃÊÝ�Í�Ê��Ê�i>���}Ê�ÀÊ>ÃÃÖ�i`Êv�À�>ÍÊ>Ã
v>ÀÊ>ÃÊ+�- �
��Ê�ÃÊV��ViÀ�i`°Ê
�ÍÊ«�>�iÃÊ�>ßÊLiÊ>���V>Íi`ÊÍ�ÊV��ÍÀ��ÊVÖÀÃ�À]
V���ÀÊ����ÊÖ«ÊÍ>L�iÃÊ­�20Ã®]Ê�Ö�Í��LÖvviÀÊÜ�Ã�L���ÍßÊ�ÀÊ«À��À�ÍßÊvÖ�VÍ���Ã°Ê��ÊÍ��Ã
V>ÃiÊ+�- �
��ÊÝ���ÊLiÊÖÃi`ÊÍ�ÊÃiÍÊ>�`ÊV�i>ÀÊL�ÍÊ«�>�iÃÊµÖ�V��ßÊLÖÍÊ��ÍÊ«iÀv�À�
>�ßÊV���ÀÊ«À�ViÃÃ��}ÊÃÖV�Ê>ÃÊ��ÍiÀ«��>Í���Ê�ÀÊ`�Í�iÀ��}°Ê���ÊÍ�iÊV���ÀÊ«À�ViÃÃ��}
V>�ÊLiÊ`�Ã>L�i`ÊÃ�ÊÍ�>ÍÊÀ>ÝÊÀi>`ÃÊ>�`ÊÝÀ�ÍiÃÊ>ÀiÊ`��iÊ>�`ÊÍ�iÊ���ßÊ�«iÀ>Í���Ã
>ÀiÊÝÀ�Íi�>Ã���}Ê>�`Ê��}�V>�Ê�«Ã°Ê0��ÃÊ>���ÝÃÊÍ�iÊV��ÍÀ��Ê«�>�iÃÊÍ�ÊLiÊÖ«`>Íi`
>�`Ê��`�v�i`Ê>ÃÊ�iViÃÃ>Àß°
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U �ÃÊ>ÊV���iVÍ���Ê�vÊ��iÊ�ÀÊ��ÀiÊV���ÀÊV��«��i�ÍÃ°Ê���ÊÍ�iÊ«À�ViÃÃ��}Ê�vÊV���À
V��«��i�ÍÃ]ÊiÞVi«ÍÊv�ÀÊÍ�iÊv��>�ÊÝÀ�Íi�>Ã�Ê>�`Ê��}�V>�Ê�«ÃÊ>ÀiÊ`��iÊÖÃ��}ÊÍ�i
��ÍiÀ�>�ÊV���ÀÊv�À�>ÍÊ°Ê0�iÊv��>�ÊÃÍ>}iÊLiv�ÀiÊÝÀ�Íi�>Ã�Ê>�`Ê��}�V>�Ê�«Ã
«À�ViÃÃ��}ÊV��ÜiÀÍÃÊÍ�iÊ��ÍiÀ�>�ÊV���ÀÊv�À�>ÍÊÍ�ÊÍ�>ÍÊÀiµÖ�Ài`ÊLßÊÍ�iÊ«�ßÃ�V>�
V��v�}ÖÀ>Í���Ê�vÊÍ�iÊvÀ>�iLÖvviÀÊ>�`ÊÜ�`i�Ê��}�V°Ê0�iÊÀ>�}iÊ�vÊÃÖ««�ÀÍi`
v�À�>ÍÃÊ>ÀiÊ}�Üi�Ê��ÊÍ>L�iÊ{°£°Ê0�iÊ���i�V�>ÍÖÀiÊ�J�Ê�i>�ÃÊÍ��ÃÊV��«��i�Í
�ÃÊ�ÊL�ÍÃÊÝ�`iÊ>�`ÊÃÍ>ÀÍÃÊ>ÍÊL�ÍÊ«�Ã�Í���Ê�Ê��ÊÍ�iÊvÀ>�iLÖvviÀ°Ê0�iÊ�i>ÃÍ
Ã�}��v�V>�ÍÊL�ÍÊ«�Ã�Í���Ê�ÃÊäÊ>�`Ê>Ê`>Ã�Ê��Ê>ÊV��Ö��Ê��`�V>ÍiÃÊÍ�>ÍÊÍ��Ã
V��«��i�ÍÊ`�iÃÊ��ÍÊiÞ�ÃÍÊv�ÀÊÍ��ÃÊ��`i°

.��iÊ��«�ÀÍ>�ÍÊ«���ÍÃÊÍ�Ê��Íi\

U 0�iÊ>�«�>ÊV�>��i�]ÊÝ�i�Ê«ÀiÃi�Í]Ê�ÃÊ>�Ý>ßÃÊ>ÃÃ�V�>Íi`ÊÝ�Í�ÊÍ�iÊ-�
ÊV���À
V�>��i�ÃÊÀ>Í�iÀÊÍ�>�ÊLi��}Ê>ÊÃi«>À>ÍiÊLÖvviÀ°ÊÊ0��ÃÊ>���ÝÃÊ�ÍÊÍ�ÊLiÊ��Üi`Ê��
«>À>��i�Ê>�`ÊÍ�ÊÝ�À�ÊV�ÀÀiVÍ�ßÊ��Ê�Ö�Í��LÖvviÀÊÖ«`>ÍiÃÊ>�`Ê`�ÖL�iÊLÖvviÀ��}°

U ��ÀÊÍ�iÊ�À��ÍÊ>�`Ê
>V�Ê��`iÃÊÍ�iÊ`>Í>ÊÜ>�ÖiÊ�ÃÊ`Ö«��V>Íi`Ê��ÊL�Í�ÊLÖvviÀÃ°Ê��
}i�iÀ>�]Ê�vÊÍ�iÊ`>Í>Êv�À�>ÍÊ`�iÃÊ��ÍÊÍ>�iÊÏÔÊL�ÍÃÊÍ�iÊ`>Í>Ê�ÃÊÀi«i>Íi`Ê��ÊÍ�i
i�«ÍßÊL�ÍÊÊ«�>�iÃ°Ê�vÊÍ�iÊ`>Í>Êv�À�>ÍÊÀiµÖ�ÀiÃÊnÊL�ÍÃ]ÊÍ�iÊÃ>�iÊÜ>�ÖiÊ�ÃÊÀi«i>Íi`
��Ê>��Êv�ÖÀÊLßÍiÃÊ�vÊÍ�iÊÝ�À`°Ê0�iÊ«�Þi�ÊÃ�ãiÊÍ�i�Ê`iÍiÀ���iÃÊ��ÝÊ�>�ßÊ�vÊÍ�i
LßÍiÃÊ>ÀiÊÝÀ�ÍÍi�ÊÍ�Ê�i��Àß°Ê�vÊ>Ê£ÈÊL�ÍÊv�À�>ÍÊ�ÃÊV��Ãi�Ê­i°}°Êx\x\x\£®ÊÍ�i�ÊÍ�i
`>Í>Ê�ÃÊÀi«i>Íi`Ê��ÊÍ�iÊÖ««iÀÊ>�`Ê��ÝiÀÊ�>�ÜiÃÊ�vÊÍ�iÊÝ�À`°Ê�vÊÍ�iÊ«�Þi�ÊÃ�ãiÊ�ÃÊÃiÍ
Í�Ê£ÈÊL�ÍÃÊÍ�i�Ê���ßÊ�>�vÊÍ�iÊÝ�À`Ê�ÃÊÝÀ�ÍÍi�ÊÍ�Ê�i��ÀßÆÊ�vÊÍ�iÊ«�Þi�ÊÃ�ãiÊ�ÃÊÃiÍÊÍ�
ÏÔÊL�ÍÃÊÍ�i�ÊL�Í�Ê�>�ÜiÃÊ>ÀiÊÝÀ�ÍÍi�]ÊÝ�Í�ÊÍ�iÊÃ>�iÊ`>Í>Ê��Êi>V�°Ê�ÊÝÀ�Íi�>Ã�
V>�ÊLiÊÖÃi`ÊÍ�ÊÃi�iVÍÊÝ��V�ÊL�ÍÃÊ>ÀiÊÝÀ�ÍÍi�°Ê0��ÃÊ�ÃÊÖÃi`Êv�ÀÊViÀÍ>��ÊÍß«iÃÊ�v
`�ÖL�iÊLÖvviÀ��}°Ê0�iÊvÀ��ÍÊ>�`ÊL>V�Ê��`iÃÊ>ÀiÊÖÃi`Ê��ÊÍ�iÊ>�«�>ÊL�i�`ÊÖ��ÍÊÍ�
iÞÍÀ>VÍÊÍ�iÊ>««À�«À�>ÍiÊLÖvviÀ°

U 0�iÊ�vvÃiÍÊ��`iÃÊ­£äÊ>�`Ê££®Êv�À�>ÍÊÍ�iÊV���ÀÃÊ��Í�Ê>ÊÇÊL�ÍÊÜ>�ÖiÊ>�`ÊÍ�i�Ê>``
È{ÊÍ�ÊÍ�iÊÀiÃÖ�Í°ÊÊ0��ÃÊ>Ü��`ÃÊÀiÃiÀÜi`Êi�ÍÀ�iÃÊ��ÊÝ��`�ÝÊÃßÃÍi�ÊV���ÀÊÍ>L�iÃ°

U :27Êv�À�>ÍÃÊ>ÀiÊ���ßÊ>Ü>��>L�iÊ>ÃÊÍiÞÍÖÀiÃ°Ê+�- �
��ÊV>�ÊV��ÜiÀÍÊ:27ÊÍiÞÍÖÀiÃ
Í�Ê-�
Ê>�`Ê>««�ßÊÍ�i�ÊÍ�Ê«��ß}��ÃÆÊ�ÍÊV>���ÍÊV��ÜiÀÍÊ-�
ÊÍ�Ê:27Êv�À
ÃÍ�À>}i°Ê�vÊ>Ê:27ÊÍiÞÍÖÀiÊ�ÃÊLi��}Ê��>`i`Ê��Í�ÊÍ�iÊV��«Ê�ÍÊÃ��Ö�`ÊLiÊ`��iÊ>ÃÊÀ>Ý
`>Í>Ê�ÀÊV��ÜiÀÍi`ÊÍ�Ê-�
Ê>ÃÊ�ÍÊ�ÃÊ��>`i`°

U 0�iÊ��{Êv�À�>ÍÊ�ÃÊ���ßÊ>Ü>��>L�iÊ>ÃÊ>ÊÍiÞÍÖÀi°

U 8�i�ÊÀi>`��}ÊÍ�iÊvÀ>�iLÖvviÀ]Ê-�
�ÊV��«��i�ÍÃÊ>ÀiÊÃV>�i`ÊÍ�ÊÍ�i�ÀÊ��ÍiÀ�>�
Ý�`Í�Ê�vÊ�ii`i`Êv�ÀÊ>�«�>ÊL�i�`��}°

U 0�iÊV���ÀÊv�À�>ÍÊ�vÊÍ�iÊvÀ>�iLÖvviÀÊ�ÃÊ��`i«i�`i�ÍÊ�vÊÍ�iÊV���ÀÊv�À�>ÍÊ�vÊÍ�i
ÍiÞÍÖÀiÊLÖvviÀÆÊÍ�iÊÍiÞÍÖÀiÊLÖvviÀÊÃÖ««�ÀÍÃÊÍ�iÊÃ>�iÊv�À�>ÍÃÊ>ÃÊÍ�iÊvÀ>�iLÖvviÀ
«�ÖÃÊÃ��iÊv�ÀÊ:27ÊV���ÀÊv�À�>ÍÃ

����ÀÊ��v�À�>Í���Ê�ÃÊÃÍ�Ài`Ê>ÃÊÜ>�ÖiÃÊ�vÊÀi`]Ê}Àii�Ê>�`ÊL�ÖiÊ­-�
®ÊÝ�Í�Ê�ÀÊÝ�Í��ÖÍ
>�«�>ÊÜ>�ÖiÃ°Ê��ÍiÀ�>Í�Üi�ß]Ê�ÍÊV>�ÊLiÊÃÍ�Ài`Ê>ÃÊ>ÊV���ÀÊ��`iÞÊÜ>�ÖiÊ­��®ÊÝ�iÀiÊi>V�
Ü>�ÖiÊÀiviÀi�ViÃÊ>�Êi�ÍÀßÊ��Ê>ÊV���ÀÊ����ÊÖ«ÊÍ>L�iÊÍ�>ÍÊV��Í>��ÃÊ-�
ÊÜ>�ÖiÃ°
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0�iÊV���ÀÊv�À�>ÍÊ��v�À�>Í���Ê�ii`ÃÊÍ�ÊLiÊÃÍ�Ài`Ê��ÊÍ�ÀiiÊ«�>ViÃ\ÊÍ�iÊ
�Í�iÀ �`i
Ài}�ÃÍiÀ£]ÊÍ�iÊ��«�>
�i�` �`iÊÀi}�ÃÍiÀÔÊ>�`ÊÍ�iÊ0iÞÍÖÀi
>Í>��À�>ÍÊÀi}�ÃÍiÀ°

��ÍiÀ�>�Ê����ÀÊ��>��i�Ã

��À�>Í ����À

#À`iÀ

!>�i -É: �É2 
É7 �


�- ä 
�- n\n\n\n nJä nJn nJ£È nJÔ{

£ 
�- x\x\x\£�À��Í xJä xJx xJ£ä £J£x

Ô 
�- {\{\{\{ {Jä {J{ {Jn {J£Ô

x 
�- Ï\Ï\Ô�À��Í ÏJä ÏJÏ ÔJÈ ä

È 
�- Ï\Ï\Ô
>V� ÏJn ÏJ££ ÔJ£{ ä

� 
�- Ô\Ï\Ô\£�À��Í ÔJä ÏJÔ ÔJx £JÇ

£ä 
�- Ô\Ï\Ô\£
>V� ÔJn ÏJ£ä ÔJ£Ï £J£x

££ 
�- Ô\Ï\Ô�À��Í#vv ÔJä ÏJÔ ÔJx ä

£Ô 
�- Ô\Ï\Ô
>V�#vv ÔJn ÏJ£ä ÔJ£Ï ä

£Ï 
�- x\x\x\£
>V� xJ£È xJÔ£ xJÔÈ £JÏ£

£È 
�- x\È\x�À��Í xJä ÈJx xJ££ ä

£Ç 
�- x\È\x
>V� xJ£È ÈJÔ£ xJÔÇ ä

:27 £n 
�- :27{{{ nJä nJn nJ£È nJÔ{

£� 
�- :27{ÔÔ nJä nJn nJn ä

-�
 ä -�
 n\n\n\n nJ£È nJn nJä nJÔ{

£ -�
 x\x\x\£�À��Í xJ£ä xJx xJä £J£x

Ô -�
 {\{\{\{ {Jn {J{ {Jä {J£Ô

x -�
 Ï\Ï\Ô�À��Í ÏJx ÏJÔ ÔJä ä

È -�
 Ï\Ï\Ô
>V� ÏJ£Ï ÏJ£ä ÔJn ä

� -�
 Ô\Ï\Ô\£�À��Í ÔJx ÏJÔ ÔJä £JÇ

£ä -�
 Ô\Ï\Ô\£
>V� ÔJ£Ï ÏJ£ä ÔJn £J£x

££ -�
 Ô\Ï\Ô�À��Í#vv ÔJx ÏJÔ ÔJä ä

£Ô -�
 Ô\Ï\Ô
>V�#vv ÔJ£Ï ÏJ£ä ÔJn ä

£Ï -�
 x\x\x\£
>V� xJÔÈ xJÔ£ xJ£È £JÏ£

£È -�
 x\È\x�À��Í xJ££ ÈJx xJä ä

£Ç -�
 x\È\x
>V� xJÔÇ ÈJÔ£ xJ£È ä

:27 £n -�
 :27{{{ nJ£È nJn nJä nJÔ{

£� -�
 :27{ÔÔ nJn nJn nJä ä

�� £{ � ��n nJä ä ä ä

£x � ��{ {Jä ä ä ä

0>L�iÊ{°£ Ê.Ö««�ÀÍi`Ê����ÀÊ��À�>ÍÃ

                                                         
£Ê!�Íi\ÊÍ�iÊ
�Í�iÀ �`iÊÀi}�ÃÍiÀÊ`�iÃÊ��ÍÊÃÖ««�ÀÍÊÍ�iÊ:27{{{]Ê:27{ÔÔÊ�ÀÊ��{Êv�À�>ÍÃ°

ÔÊ!�Íi\ÊÍ�iÊ��«�>
�i�` �`iÊÀi}�ÃÍiÀÊ`�iÃÊ��ÍÊÃÖ««�ÀÍÊÍ�iÊ:27{{{]Ê:27{ÔÔÊ�ÀÊ��{Êv�À�>ÍÃ°
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�>À`Ý>ÀiÊ8À�Íi�>Ã�Ã°

0�iÃiÊ>���ÝÊÝÀ�Íi�>Ã���}Ê��ÊÍ�iÊvÀ>�iLÖvviÀÊÝ�Í��ÖÍÊ��VÖÀÀ��}Ê>Ê«iÀv�À�>�Vi
«i�>�Íß°Ê�vÊ�>À`Ý>ÀiÊÝÀ�Íi�>Ã�ÃÊ>ÀiÊ��ÍÊ>Ü>��>L�i]Ê+�- �
��Ê�ÖÃÍÊLiÊ«À�}À>��i`
Í�ÊÀi>`ÊÍ�iÊ�i��Àß]Ê�iÀ}iÊÍ�iÊÜ>�ÖiÊÝ�Í�ÊÍ�iÊ�iÝÊÜ>�ÖiÊÖÃ��}ÊÍ�iÊÝÀ�Íi�>Ã�]Ê>�`
ÝÀ�ÍiÊ�ÍÊL>V�°
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�
�>À`Ý>Ài8À�Íi >Ã�ÊÀi}�ÃÍiÀ]ÊÍ�iÊ�
.�vÍÝ>Ài8À�Íi >Ã�ÊÀi}�ÃÍiÀÊÃ��Ö�`ÊLi
ÃiÍÊÍ�Ê>��Ê£¿Ã]Ê>�`ÊÍ�iÊ�Ö�LiÀÊ�vÊvÀ>�iLÖvviÀÊÀi>`ÃÊ�ÃÊÃiÍÊÍ�ÊäÊ­v�ÀÊ��À�>�
Ài�`iÀ��}®°Ê0��ÃÊ�ÃÊ>V��iÜi`ÊLßÊV�i>À��}ÊÍ�iÊ-i>`.�ÖÀViÊ>�`Ê-i>`
iÃÍ��>Í���
i�>L�iÃÊ��ÊÍ�iÊ�
-i>` �`iÊÀi}�ÃÍiÀ°

0�ÊÖÃiÊÃ�vÍÝ>ÀiÊÝÀ�Íi�>Ã���}Ê­�vÊ�>À`Ý>ÀiÊ�>Ã�ÃÊ>ÀiÊ��ÍÊ>Ü>��>L�i®]ÊÍ�iÊÀiµÖ�Ài`
ÝÀ�Íi�>Ã�Ê�ÃÊÝÀ�ÍÍi�ÊÍ�ÊÍ�iÊ�
.�vÍÝ>Ài8À�Íi >Ã�ÊÀi}�ÃÍiÀÊ>�`ÊÍ�iÊ�Ö�LiÀÊ�v
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-i>`
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��V�Ê8À�ÍiÃ


��V�ÊÝÀ�ÍiÃÊV>ÖÃiÊV��ÃiVÖÍ�ÜiÊ«�Þi�ÃÊ��ÊÍ�iÊvÀ>�iLÖvviÀÊÍ�ÊLiÊÝÀ�ÍÍi�
Ã��Ö�Í>�i�ÖÃ�ß°Ê0��ÃÊ�ÃÊÖÃivÖ�ÊÝ�i�Êv�����}Ê�>À}iÊ>Ài>ÃÊLÖÍÊ`�iÃÊ�>ÜiÊÃ��i
ÀiÃÍÀ�VÍ���Ã\

U !�Ê`i«Í�Ê�ÀÊÃÍi�V��ÊÍiÃÍ��}ÊV>�ÊLiÊ`��i

U ���ÊÍ�iÊ«�Þi�ÃÊ�ÖÃÍÊLiÊÝÀ�ÍÍi�ÊÝ�Í�ÊÍ�iÊÃ>�iÊÜ>�ÖiÊÃ�Ê��ÊV���ÀÊ��ÍiÀ«��>Í���]
>�«�>ÊL�i�`��}]Ê`�Í�iÀ��}Ê�ÀÊ��}�V>�Ê�«ÃÊV>�ÊLiÊ`��i


��V�ÊÝÀ�ÍiÃÊ>ÀiÊ��ÍÊÀiÃÍÀ�VÍi`ÊÍ�ÊÀiVÍ>�}Ö�>ÀÊ>Ài>ÃÊ>�`ÊV>�ÊLiÊÖÃi`Êv�ÀÊ>�ß
ÍÀ>«iã��`°Ê�>À`Ý>ÀiÊÝÀ�Íi�>Ã���}Ê�ÃÊ>Ü>��>L�iÊ`ÖÀ��}ÊL��V�ÊÝÀ�ÍiÃ]ÊLÖÍÊ��Í
Ã�vÍÝ>ÀiÊÝÀ�Íi�>Ã���}°Ê0�iÊÃV�ÃÃ�ÀÊÍiÃÍÃÊ>�`ÊiÞÍi�ÍÊV�iV���}Ê�«iÀ>ÍiÊV�ÀÀiVÍ�ßÊÝ�Í�
L��V�ÊÝÀ�ÍiÃ]Ê>�`ÊL�Í�>Ã�Ê«>ÍÍiÀ�ÃÊV>�ÊLiÊ>««��i`°

0�iÊ�

��V�����ÀÊÀi}�ÃÍiÀÊ���`ÃÊÊÍ�iÊÜ>�ÖiÊÍ�ÊÝÀ�ÍiÊÍ�Êi>V�Ê«�Þi�°Ê!�ÍiÊÍ�>ÍÊÍ��Ã
Ài}�ÃÍiÀÊÃ��Ö�`Ê��ÍÊLiÊÖ«`>Íi`Ê���i`�>Íi�ßÊ>vÍiÀÊ>Ê-i�`iÀÊV���>�`ÊÝ��V�
«iÀv�À�ÃÊ>ÊL��V�ÊÝÀ�Íi°

.i�`��}Ê>Ê-i�`iÀÊV���>�`ÊÝ�Í�ÊÍ�iÊ+À���Í�Üi0ß«iÊv�i�`ÊÃiÍÊÍ�Ê¸ÍÀ>«iã��`¸Ê>�`
Í�iÊ�>ÃÍ������>L�iÊv�i�`ÊÃiÍÊÝ���ÊÍ�i�ÊV>ÖÃiÊL��V�Êv�����}Ê�vÊÍ�iÊ>Ài>°Ê!�ÍiÊÍ�>Í
`ÖÀ��}Ê>ÊL��V�Êv���Ê>�ßÊ��>««À�«À�>ÍiÊÃÍ>ÍiÊ�ÃÊ�}��Ài`ÊÃ�ÊiÜi�Ê�vÊÃÍ�««���}]ÊV���À
��ÍiÀ«��>Í���]Ê`i«Í�ÊÍiÃÍ��}Ê>�`É�ÀÊ��}�V>�Ê�«Ã]Êv�ÀÊiÞ>�«�i]Ê>ÀiÊi�>L�i`ÊÍ�ißÊ�>Üi
��ÊivviVÍ°Ê��ÝiÜiÀ]ÊÃV�ÃÃ�ÀÊV��««��}Ê`�iÃÊvÖ�VÍ���ÊV�ÀÀiVÍ�ßÊÝ�Í�ÊL��V�ÊÝÀ�ÍiÃ°

+�- �
��Ê>�Ý>ßÃÊÝÀ�ÍiÃÊÏÔÊ«�Þi�ÃÊ«iÀÊL��V�Êv���°Ê�ÍÊÍ>�iÃÊV>ÀiÊ�vÊ>�ßÊ«>ÀÍ�>�ÊL��V�ÃÊ>Í
Í�iÊLi}�����}Ê�ÀÊi�`Ê�vÊÃ«>�Ã°
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�ÖL�iÊLÖvviÀ��}Ê�ÃÊ>ÊÍiV���µÖiÊÖÃi`ÊÍ�Ê>V��iÜiÊÜ�ÃÖ>��ßÊÃ���Í�Ê>���>Í���]ÊLß
Ài�`iÀ��}Ê>ÊÃVi�iÊÍ�Ê>�Ê�vvÃVÀii�ÊLÖvviÀ]ÊÊ���Ý�Ê>ÃÊÍ�iÊL>V�ÊLÖvviÀ]ÊLiv�ÀiÊµÖ�V��ß
`�Ã«�>ß��}Ê�Í°

��ÀÊvÖÀÍ�iÀÊ`iÍ>��ÃÊÃiiÊÃiVÍ���ÊÅx°£Ô°È]ÊÅx°£Ô°ÇÊ>�`ÊÅx°£ÏÊ�vÊÍ��ÃÊ�>�Ö>�]Ê>�`ÊÀiviÀ
Í�ÊÍ�iÊ+�- �
��ÊÔÊ�>À`Ý>ÀiÊ-iviÀi�ViÊ >�Ö>�°

{°{°£ 
�Í
�ÍÊ
�ÖL�iÊ
ÖvviÀ��}


�0Ê`�ÖL�iÊLÖvviÀ��}Ê��Ê�ÍÃÊÃ��«�iÃÍÊv�À�ÊÀiµÖ�ÀiÃÊ>ÊV��«�iÍiÊ`Ö«��V>ÍiÊLÖvviÀÊ�v
����`�Ã«�>ßi`ÊÊ`�Ã«�>ßÊ-� ÊÍ�ÊLiÊ�>��Í>��i`°Ê0�ÊÃÝ>«ÊLÖvviÀÃ]Ê>Ê
�0Ê�Ã
«iÀv�À�i`ÊÍ�ÊÍ�iÊ`�Ã«�>ß>L�iÊ>Ài>°Ê0�iÊvi>ÍÖÀiÃÊ>Ài\

U Í>�iÃÊÃ�}��v�V>�ÍÊÍ��iÊÍ�ÊÃÝ>«ÊLÖvviÀÃ

U Í�iÊ�vvÃVÀii�ÊLÖvviÀÊÀiµÖ�ÀiÃÊ>ÃÊ�ÖV�Ê-� Ê>ÃÊÍ�iÊ`�Ã«�>ßi`ÊLÖvviÀ

U >�ßÊ�Ö�LiÀÊ�vÊÝ��`�ÝÃÊV>�ÊLiÊ��`i«i�`i�Í�ßÊ`�ÖL�iÊLÖvviÀi`

U «�Þi�Ê`i«Í�Ê�ÃÊ����Íi`Ê���ßÊLßÊÍ�iÊ>��Ö�ÍÊ�vÊ>Ü>��>L�iÊ-� °

0�iÊ
�0ÊV>�ÊLiÊ«iÀv�À�i`ÊÖÃ��}ÊÍ�iÊÍiÞÍÖÀiÊÖ��ÍÃÊÍ�Ê>���ÝÊ>ÀL�ÍÀ>ÀßÊÃV>���}Ê>�`
v��ÍiÀ��}Ê�vÊ`>Í>°

{°{°Ô �Ö��Ê.VÀii�Ê
�ÖL�iÊ
ÖvviÀ��}

0��ÃÊÃiVÍ���Ê`iÃVÀ�LiÃÊ��ÝÊÍ�Ê��«�i�i�ÍÊvÖ���ÃVÀii�Ê`�ÖL�iÊLÖvviÀ��}ÊÝ�Í�
+�- �
��ÊÝ�i�ÊÖÃ��}ÊÍ�iÊÜ�`i�ÊÍ����}Ê}i�iÀ>Í�À°Ê0�Ê«iÀv�À�ÊvÖ���ÃVÀii�Ê`�ÖL�i
LÖvviÀ��}]ÊÍ�iÊ>Ü>��>L�iÊ`�Ã«�>ßÊ-� Ê�ÖÃÍÊLiÊ«>ÀÍ�Í���i`Ê��Í�ÊÍÝ�Ê«>ÀÍÃÊqÊLÖvviÀÊä
>�`ÊLÖvviÀÊ£ÊqÊi>V�Ê�vÊÝ��V�ÊV��Í>��ÃÊi��Ö}�Ê�i��ÀßÊÍ�Ê`�Ã«�>ßÊ>ÊvÖ��ÊÃVÀii�Ê�v
«�Þi�Ê��v�À�>Í���°Ê0�iÊ«>ÀÍ�Í�����}ÊV��Ã�ÃÍÃÊ�vÊ`iV�`��}ÊÍ�iÊ�vvÃiÍÊ��Í�Ê-� Ê>Í
Ý��V�Ê>Ê}�Üi�ÊLÖvviÀÊÃÍ>ÀÍÃ°Ê0��ÃÊ�vvÃiÍÊ�ÃÊÖÃi`ÊÍ�Ê«À�}À>�ÊÜ>À��ÖÃÊ+�- �
��
Ài}�ÃÍiÀÃ°Ê��ÀÊ>Ê}�Üi�ÊÀiÃ��ÖÍ���Ê>�`Ê«�Þi�Ê`i«Í�ÊÍ�iÀiÊ�ÖÃÍÊLiÊi��Ö}�Ê-� 
V��v�}ÖÀi`Ê��ÊÍ�iÊ`�Ã«�>ßÊ>`>«ÍiÀÊv�ÀÊÍ��ÃÊÍ�ÊLiÊ«�ÃÃ�L�i°Ê��ÀÊiÞ>�«�i]ÊÝ�Í�ÊÏÔÊL�Í
`ii«Ê«�Þi�ÃÊ>�`Ê{ 
Ê�vÊ-� Ê�ÍÊ�ÃÊ«�ÃÃ�L�iÊÍ�Ê��«�i�i�ÍÊvÖ���ÃVÀii�Ê`�ÖL�i
LÖvviÀ��}Ê>ÍÊnääÞÈääÊÀiÃ��ÖÍ���]ÊLÖÍÊ��ÍÊ>ÍÊ£äÔ{ÞÇÈn°

0�iÀiÊ>ÀiÊÍÝ�Êv>VÍ�ÀÃÊÍ�ÊV��Ã�`iÀÊv�ÀÊvÖ���ÃVÀii�Ê`�ÖL�iÊLÖvviÀ��}°Ê��ÀÃÍ�ß]ÊÍ�iÊÜ�`i�
�ÖÍ«ÖÍÊ�>À`Ý>ÀiÊ�ÖÃÍÊLiÊV��v�}ÖÀi`ÊÍ�Ê`�Ã«�>ßÊÍ�iÊ«�Þi�ÃÊvÀ��ÊÍ�iÊV�ÀÀiVÍÊLÖvviÀ°
.iV��`�ß]ÊÍ�iÊ+�- �
��ÊV��«Ê�ÖÃÍÊLiÊ«À�}À>��i`ÊÍ�ÊÀi�`iÀÊ��Í�ÊÍ�iÊV�ÀÀiVÍ
LÖvviÀ°Ê0�Ê>V��iÜiÊÃ���Í�Ê>���>Í���Ã]ÊÍ�iÊLÖvviÀÊLi��}ÊÀi�`iÀi`Ê��Í�Ê�ÃÊÖÃÖ>��ß
`�vviÀi�ÍÊvÀ��ÊÍ�iÊLÖvviÀÊLi��}Ê`�Ã«�>ßi`°

7�`i�Ê#ÖÍ«ÖÍ

0�Ê`�Ã«�>ßÊ>Ê}�Üi�ÊLÖvviÀ]ÊÍ�iÊÜ�`i�Ê�ÖÍ«ÖÍÊ�>À`Ý>ÀiÊ�ÖÃÍÊLiÊ«À�}À>��i`ÊÝ�Í�
Í�iÊ�vvÃiÍÊ�vÊÍ�>ÍÊLÖvviÀÊ��Ê-� °Ê��ÊÍ�iÊ+�- �
��Ê��ÍiÀ�>�ÊÍ����}Ê}i�iÀ>Í�ÀÊÍ��ÃÊ�Ã
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0�ÊÃ��«��vßÊÍ�iÊV>�VÖ�>Í���Ê�vÊ«�Þi�ÊV��À`��>ÍiÃÊÍ�>ÍÊ>ÀiÊ��>`i`Ê��Í�Ê+�- �
��]ÊÍ��Ã
Ü>�ÖiÊ�>ßÊLiÊ��>`i`Ê��Í�ÊÍ�iÊ�
+�Þi�#vvÃiÍÊÀi}�ÃÍiÀ°Ê0�iÊ�>ÃÍÊÍ���}Ê+�- �
��Ê`�iÃ
Liv�ÀiÊ«>ÃÃ��}Ê>Ê«�Þi�Ê>``ÀiÃÃÊÍ�ÊÍ�iÊvÀ>�iLÖvviÀÊ��ÍiÀv>ViÊ�ÃÊÍ�Ê>``ÊÍ�iÊÜ>�ÖiÊ��ÊÍ�i
�
+�Þi�#vvÃiÍÊÀi}�ÃÍiÀÊÍ�Ê�ÍÃÊ>``ÀiÃÃ°Ê0�ÖÃÊ�ÍÊ�ÃÊ«�ÃÃ�L�iÊÍ�Ê��ÜiÊÍ�iÊÀi�`iÀ��}
�À�}��ÊÍ�Ê>�ßÊ«�Þi�Ê��V>Í���Ê��Ê�i��Àß°Ê8�i�ÊÃÝ>««��}ÊLÖvviÀÃÊ�ÍÊ�ÃÊ��À�>�ÊÍ�
��ÜiÊÍ��ÃÊ«�Ã�Í���ÊÍ�ÊLiÊÍ�iÊ«�Þi�Ê>ÍÊÝ��V�Ê>Ê}�Üi�ÊLÖvviÀÊÃÍ>ÀÍÃ°

0�iÃiÊÜ>�ÖiÃÊV>�ÊLiÊ«Ài�V>�VÖ�>Íi`Ê>ÍÊÃßÃÍi�ÊÃÍ>ÀÍ�Ö«ÊÀi>`ßÊÍ�ÊLiÊ��>`i`Ê>Ã
ÀiµÖ�Ài`°

.ß�V�À���ã>Í���


�ÖL�iÊLÖvviÀ��}Ê>���ÝÃÊÍ�iÊ`�Ã«�>ß��}Ê�vÊ��iÊLÖvviÀÊ­Í�iÊvÀ��ÍÊLÖvviÀ®ÊÝ���ÃÍ
Ài�`iÀ��}Ê��Í�ÊÍ�iÊ�Í�iÀÊ­Í�iÊL>V�ÊLÖvviÀ®°Ê8�i�ÊÍ�iÊÀi�`iÀ��}Ê�>ÃÊLii�
V��«�iÍi`ÊÍ�ÊÍ�iÊL>V�ÊLÖvviÀ]ÊÍ�iÊLÖvviÀÃÊ>ÀiÊÃÝ>««i`Ê>�`ÊÀi�`iÀ��}ÊV��Í��ÖiÃÊ��Í�
Í�iÊ�iÝÊL>V�ÊLÖvviÀ°Ê�ÃÊ>Ê}i�iÀ>�ÊÀÖ�i]ÊLÖvviÀÃÊÃ��Ö�`Ê��ÍÊLiÊÃÝ>««i`ÊÖ�Í��Ê>��
Ài�`iÀ��}ÊÍ�ÊÍ�iÊL>V�ÊLÖvviÀÊ�>ÃÊV��«�iÍi`ÊÃ�ÊÍ�>ÍÊÍ�iÊLÖvviÀÊÃÝ>«Ê`�iÃÊ��ÍÊÀiÃÖ�Í
��ÊÜ�Ã�L�iÊÍi>À��}]Ê�ÀÊÃVÀii�ÊLÀi>��Ö«°
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��ÊÀi>`ÃÊÍ�iÊ.VÀii�
>ÃiÊÀi}�ÃÍiÀÊ>ÍÊÍ�iÊi�`Ê�vÊi>V�ÊÜiÀÍ�V>�ÊL�>����}Ê«iÀ��`
Í�Ê`iÍiÀ���iÊÍ�iÊÃÍ>ÀÍ��}Ê«�Þi�Êv�ÀÊÍ�iÊ�iÞÍÊvÀ>�iÊÍ�ÊLiÊ`�Ã«�>ßi`°Ê0�ÖÃ]Ê��
«À��V�«�i]ÊÍ��ÃÊÀi}�ÃÍiÀÊV>�ÊLiÊÝÀ�ÍÍi�Ê>ÍÊ>�ßÊÍ��iÊÍ�ÊÃÝ>«ÊLÖvviÀÃÊ>�`ÊÝ���Ê���ßÊÍ>�i
ivviVÍÊ��ÊÍ�iÊ�iÞÍÊvÀ>�i°Ê0�iÊÃ>�iÊ�ÃÊ��ÍÊÍÀÖiÊ�vÊ��>`��}ÊÍ�iÊ�
+�Þi�#vvÃiÍ
Ài}�ÃÍiÀ°Ê0��ÃÊÀi}�ÃÍiÀÊ}iÍÃÊÖ«`>Íi`Ê>ÃÊÃ���Ê>ÃÊÍ�iÊV���>�`ÊÍ�Ê��>`Ê�ÍÊÝ�À�ÃÊ�ÍÃÊÝ>ß
Í�À�Ö}�ÊÍ�iÊ��«ÖÍÊ���#°Ê�i�Vi]Ê>�ßÊÀi�`iÀ��}ÊÍ�>ÍÊÍ>�iÃÊ«�>ViÊ>vÍiÀÊÍ�i
�
+�Þi�#vvÃiÍÊ�>ÃÊLii�Ê��>`i`ÊÝ���Ê�VVÖÀÊ��ÊÍ�iÊ�iÝÊLÖvviÀ°Ê�vÊV>ÀiÊ�ÃÊ��ÍÊÍ>�i�]
Í��ÃÊV>�ÊÀiÃÖ�ÍÊ��ÊÀi�`iÀ��}ÊLi��}ÊÃii�ÊLiv�ÀiÊÍ�iÊLÖvviÀÃÊ�>ÜiÊLii�ÊÃÝ>««i`°Ê0�i
v����Ý��}ÊÃV�i�iÊÝ�Ö�`Ê«À�L>L�ßÊ«À�`ÖViÊ«�VÍÖÀiÊLÀi>��Ö«\
ScreenBase = Buf0_Addr // display buffer 0
FBPixelOffset = Buf1_Offset // draw to buffer 1 now
Render Commands // draw next frame
ScreenBase = Buf1_Addr // display buffer 1
FBPixelOffset = 0 // draw to buffer 0 now
Render Commands // draw next frame

0�iÀiÊ>ÀiÊÍÝ�Ê«À�L�i�ÃÊ�iÀi°Ê��ÀÃÍ�ß]ÊiÜi�ÊÍ��Ö}�ÊÍ�iÊÝÀ�ÍiÊÍ�ÊÍ�iÊ.VÀii�
>Ãi
Ài}�ÃÍiÀÊ�>««i�ÃÊ���i`�>Íi�ß]Ê+�- �
��Ê`�iÃÊ��ÍÊ>VÍÖ>��ßÊÃÝ>«ÊÍ�iÊLÖvviÀÃÊÍ���ÊÍ�i
i�`Ê�vÊÍ�iÊ�iÞÍÊÜiÀÍ�V>�ÊL�>����}Ê«iÀ��`°Ê0�ÖÃÊÍ�iÊÃÍ>ÀÍÊ�vÊÀi�`iÀ��}Ê�vÊÍ�iÊ�iÞÍ
vÀ>�iÊ�>ßÊLiÊÃii�Ê��ÊÍ�iÊvÀ��ÍÊLÖvviÀÊ«À��ÀÊÍ�ÊÍ�iÊLÖvviÀÊÃÝ>«°Ê.iV��`�ß]Ê��ViÊ>
V���>�`Ê�>ÃÊLii�Ê��>`i`Ê��Í�ÊÍ�iÊ��«ÖÍÊ���#ÊÍ�iÊ��ÃÍÊ�ÃÊvÀiiÊÍ�ÊV��Í��ÖiÊÝ�Í�
�Í�iÀÊÝ�À�]ÊÝ���iÊ+�- �
��ÊiÞiVÖÍiÃÊÍ�iÊV���>�`°Ê�VViÃÃiÃÊÍ�ÊÍ�iÊ.VÀii�
>Ãi
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Ài}�ÃÍiÀÊLß«>ÃÃÊÍ�iÊ���#ÊÃ�Ê�ÍÊ�ÃÊ«�ÃÃ�L�iÊv�ÀÊÍ�iÊ��ÃÍÊÍ�ÊÖ«`>ÍiÊ�Í]Ê>�`Êv�ÀÊÍ�i
LÖvviÀÊÃÝ>«ÊÍ�Ê�>««i�]ÊLiv�ÀiÊ+�- �
��Ê�>ÃÊV��«�iÍi`ÊÀi�`iÀ��}ÊÍ�iÊ�>ÃÍÊvÀ>�i°

0�iÊ+�- �
��Ê��V�Ö`iÃÊÍ�iÊ.ÖÃ«i�`2�Í���À>�i
�>��ÊV���>�`ÊÍ�ÊÃ��ÜiÊÍ�iÃi
«À�L�i�ÃÊÝ�Í��ÖÍÊÍ�iÊ�ii`Êv�ÀÊÍ�iÊ��ÃÍÊÃß�V�À���ã��}ÊÝ�Í�Ê+�- �
��°Ê�iÀiÊ�ÃÊÍ�i
«ÀiviÀÀi`ÊÜiÀÃ���Ê�vÊÍ�iÊ>L�ÜiÊiÞ>�«�i\
SuspendUntilFrameBlank(parameters) // display buffer 0
FBPixelOffset = Buf1_Offset // draw to buffer 1 now
Render Commands // draw next frame
SuspendUntilFrameBlank(parameters) // display buffer 1
FBPixelOffset = 0 // draw to buffer 0 now
Render Commands // draw next frame

0�iÊ.ÖÃ«i�`2�Í���À>�i
�>��ÊV���>�`ÊÝ���Êv�ÖÃ�Ê>��Ê�ÖÍÃÍ>�`��}ÊÀi>`ÃÊ>�`
ÝÀ�ÍiÃÊÍ�ÊÍ�iÊvÀ>�iLÖvviÀ]Ê>�`ÊÝ���Ê«ÀiÜi�ÍÊ>�ßÊvÖÀÍ�iÀÊvÀ>�iLÖvviÀÊ�i��Àß
>VViÃÃiÃÊÖ�Í��Ê>vÍiÀÊÍ�iÊLÖvviÀÃÊ�>ÜiÊLii�ÊÃÝ>««i`°

0�iÊ`>Í>ÊÍ�>ÍÊ�ÃÊ��>`i`Ê��Í�ÊÍ�iÊ.ÖÃ«i�`2�Í���À>�i
�>��ÊV���>�`Êi�>L�iÃ
+�- �
��ÊÍ�ÊÃÝ>«ÊÍ�iÊLÖvviÀÃÊ>ÖÍ��>Í�V>��ßÊÝ�i�ÊÍ�iÊ7
��!�Ê�VVÖÀÃÊLßÊ��>`��}
>Ê�iÝÊLÖvviÀÊ�vvÃiÍÊ��Í�ÊÍ�iÊ.VÀii�
>ÃiÊÀi}�ÃÍiÀÊ>ÃÊ`�ÃVÖÃÃi`Ê>L�Üi°Ê��ÀÊvÖ��Ê`iÍ>��Ã]
ÃiiÊÍ�iÊ`iÍ>��i`Ê`iÃVÀ�«Í���Ê��ÊÍ�iÊÀi}�ÃÍiÀÊÀiviÀi�Vi]Ê�««i�`�ÞÊ�°

0�ÖÃÊ>ÊÃ��}�iÊV���>�`ÊÀi}�ÃÍiÀÊ>VViÃÃÊi�ÃÖÀiÃÊÍ�>Í\

U >��ÊÀi�`iÀ��}Ê�>ÃÊV��«�iÍi`ÊÍ�ÊÍ�iÊL>V�ÊLÖvviÀ

U Í�iÊV��«ÊÝ���ÊÝ>�ÍÊv�ÀÊ7
��!�ÊLiv�ÀiÊV>ÀÀß��}Ê�ÖÍÊÍ�iÊÃÝ>«

U Í�iÊ��ÃÍÊV>�ÊV��Í��ÖiÊÃi�`��}ÊÀi�`iÀ��}ÊV���>�`ÃÊÍ�Ê+�- �
��ÊÝ�Í��ÖÍÊÀ�Ã�
�vÊÍ�i�Ê>vviVÍ��}ÊÍ�iÊ`�Ã«�>ßi`ÊLÖvviÀ°

�ÃÊ>Ê}i�iÀ>�Ê«iÀv�À�>�ViÊ��Íi]Ê�ÍÊ�ÃÊLiÃÍÊÍ�ÊÃi�`Ê����vÀ>�iLÖvviÀÊÀi�>Íi`
V���>�`ÃÊÍ�Ê+�- �
��Êv����Ý��}ÊÍ�iÊ.ÖÃ«i�`2�Í���À>�i
�>��ÊV���>�`°Ê0��Ã
>���ÝÃÊLiÍÍiÀÊ�ÜiÀ�>«ÊLiÍÝii�ÊÍ�iÊ��ÃÍÊ>�`Ê+�- �
��°Ê��Ê}i�iÀ>�Ê>�ßÊV���>�`Ã
Í�>ÍÊÝ���Ê��ÍÊV>ÖÃiÊÀi�`iÀ��}ÊÍ�ÊÍ�iÊvÀ>�iLÖvviÀÊÍ�Ê�VVÖÀÊV>�ÊLiÊµÖiÖi`Ê��ÊÍ�i
+�- �
��Ê���#ÊLiv�ÀiÊÝ>�Í��}Ê��Ê7
��!�°

�Üi�ÍÖ>��ßÊ��ÀiÊvÀ>�iLÖvviÀÊÀi�`iÀ��}ÊV���>�`ÃÊÝ���ÊLiÊÃi�ÍÊLßÊÍ�iÊ��ÃÍ]Ê>�`ÊÍ�i
+�- �
��ÊÝ���ÊÍ�i�ÊÃÍ>��Ê�ÍÃÊ�ß«iÀ«�«i���iÊÖ�Í��ÊÍ�iÊLÖvviÀÊÃÝ>«ÊV��«�iÍiÃ°Ê�`i>��ß
Í�iÊ��ÃÍÊÃ��Ö�`ÊÖÃiÊÍ��ÃÊÍ��iÊÍ�Ê«iÀv�À�Ê����Ài�`iÀ��}Ê�«iÀ>Í���ÃÊi°}°Ê«Ài«>Ài
>``�Í���>�Ê
 �ÊLÖvviÀÃ

2Ã��}ÊÍ��ÃÊÃV�i�iÊÍ�iÊ��ÃÍÊÝ���Ê��ÍÊ��À�>��ßÊiÜiÀÊ�ii`ÊÍ�ÊÝ>�ÍÊv�ÀÊ7
��!�]
Ö��iÃÃÊ�ÍÊ�ÃÊ�>���}ÊvÀ>�iLÖvviÀÊ�i��ÀßÊ>VViÃÃiÃÊÍ�À�Ö}�ÊÍ�iÊLß«>ÃÃ°

0�ÊÝ>�ÍÊv�ÀÊ7
��!�]ÊÍ�iÊ���i��Ö�ÍÊÀi}�ÃÍiÀÊÊV>�ÊLiÊ«���i`°Ê0�iÀiÊ�ÃÊ>�Ã�Ê>
7
��!�Ê��ÍiÀÀÖ«ÍÊ>Ü>��>L�iÊ­ÃiiÊ+�- �
��ÊÔÊ�>À`Ý>ÀiÊ-iviÀi�ViÊ >�Ö>�Êv�À
`iÍ>��Ã®°Ê0�iÊ���i��Ö�ÍÊÀi}�ÃÍiÀÊ�ÃÊÀiÃiÍÊ>ÍÊÍ�iÊÃÍ>ÀÍÊ�vÊÍ�iÊ7
��!�Ê«iÀ��`Ê>�`Ê�Ã
��VÀi�i�Íi`ÊLßÊ��iÊv�ÀÊi>V�ÊÃV>����iÊ>ÃÊÍ�iÊÜ�`i�ÊÃV>��iÀÊ��ÜiÃÊ`�Ý�ÊÍ�iÊÃVÀii�°
0�ÖÃÊ«�����}Êv�ÀÊÍ��ÃÊÀi}�ÃÍiÀÊÍ�Ê�>ÜiÊ>ÊÜ>�ÖiÊ�vÊ�iÃÃÊÍ�>�ÊÍ�iÊÜ>�ÖiÊ�i�`Ê��ÊÍ�i
7L��`ÊÀi}�ÃÍiÀÊ��`�V>ÍiÃÊÍ�>ÍÊ+�- �
��Ê�ÃÊ��ÊÍ�iÊ7
��!�Ê«iÀ��`°
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{°{°Ï 
�Í«�>�iÊ
�ÖL�iÊ
ÖvviÀ��}


�Í«�>�iÊ`�ÖL�iÊLÖvviÀ��}Ê�ÃÊ�vÊÖÃiÊ>ÍÊÏÔÊL�ÍÃÊ«iÀÊ«�Þi�ÊvÀ>�iLÖvviÀÊ`i«Í�ÊÖÃ��}
ÏÔÇÈnÊV���ÀÃÊ��Êx\x\x\£ÊÍÀÖiÊV���ÀÊ��`i°Ê�ÍÊÀi��iÃÊ��ÊÍ�iÊ-� 
��ÊÃi�iVÍ��}
LiÍÝii�ÊÍ�iÊ��}�Ê>�`Ê��ÝÊ£ÈÊL�ÍÃÊ�vÊ�ÍÃÊ��«ÖÍÊÃÍÀi>�ÊL>Ãi`Ê��ÊÝ�iÍ�iÀÊL�ÍÊÏ£Ê�ÃÊÃiÍ
�ÀÊV�i>À°Ê�vviVÍ�Üi�ßÊÍ�iÊvÀ��ÍÊ>�`ÊL>V�ÊLÖvviÀÊv�ÀÊi>V�Ê«�Þi�]ÊLiV��iÊ��ÍiÀ�i>Üi`
Ý�Í���ÊÍ�iÊÃ>�iÊÏÔÊL�ÍÊÝ�À`Ê��ÊÍ�iÊvÀ>�iLÖvviÀ]Ê�°i°ÊLÖvviÀÊäÊLiV��iÃÊÍ�iÊ��ÝiÀÊ£È
L�ÍÃÊ>�`ÊLÖvviÀÊ£ÊLiV��iÃÊÍ�iÊÖ««iÀÊ£ÈÊL�ÍÃ°

0�iÊLÖvviÀÊÃÝ>«Ê�ÃÊÍ�ÖÃÊ��«�i�i�Íi`Ê>ÃÊ>ÊL��V�Êv���Ê�vÊL�ÍÊÏ£Ê�vÊÍ�iÊ��ÍiÀ��ÀÊ�vÊ>
Ý��`�ÝÊÝ�Í�Êi�Í�iÀÊ��iÊ�ÀÊãiÀ�°Ê8���iÊÍ��ÃÊ�ÃÊ��ÍÊ>ÃÊµÖ�V�Ê>ÃÊvÖ��ÊÃVÀii�Ê`�ÖL�i
LÖvviÀ��}ÊÝ��V�Ê�ÖÃÍÊÀiµÖ�ÀiÃÊ>ÊÃ��}�iÊÀi}�ÃÍiÀÊ.VÀii�
>ÃiÊÍ�ÊLiÊÖ«`>Íi`]Ê�ÍÊ�ÃÊ�>�ß
Í��iÃÊµÖ�V�iÀÊÍ�>�Ê
�Í
�ÍÊ`�ÖL�iÊLÖvviÀ��}]Ê>�`Ê���iÊÍ�iÊ
�Í
�ÍÊV>ÃiÊ>���ÝÃÊ>�ß
�Ö�LiÀÊ�vÊÝ��`�ÝÃÊÍ�ÊLiÊ�>À`Ý>ÀiÊ`�ÖL�iÊLÖvviÀi`ÊÃ��Ö�Í>�i�ÖÃ�ß°°

!�ÍiÊÍ�>ÍÊÝ�i�ÊÀi�`iÀ��}Ê�2�Ê`>Í>Ê­ÃÖV�Ê>ÃÊÝ��`�ÝÊL�À`iÀÃ]ÊÍ�Í�iÃÊiÍV°®ÊL�ÍÊÏ£
�ÖÃÍÊ>�Ý>ßÃÊLiÊÃiÍÊÍ�ÊÍ�iÊÃ>�iÊÜ>�ÖiÊÃ�ÊÍ�>ÍÊÍ�iÃiÊ«�Þi�ÃÊ>ÀiÊ>�Ý>ßÃÊ`�Ã«�>ßi`ÊvÀ��
Í�iÊÃ>�iÊLÖvviÀ°Ê0�iÊ�>À`Ý>ÀiÊÝÀ�Íi�>Ã�ÊV>�ÊÍ�i�ÊLiÊÖÃi`ÊÍ�ÊÝÀ�ÍiÊÍ�Ê���ßÊÍ�i
��}�]Ê�ÀÊ���ßÊÍ�iÊ��Ý]Ê£ÈÊL�ÍÃÊÊÝ�i�ÊÀi�`iÀ��}ÊÍ�iÊ>���>Í��}ÊV��Íi�ÍÃÊ�vÊ>
Ý��`�Ý°

0�iÊvi>ÍÖÀiÃÊ>Ài\

U ¸>���ÃÍÊ��ÃÍ>�Í>�i�ÖÃ¸ÊLÖvviÀÊÃÝ>«

U ��Ê�vvÃVÀii�ÊLÖvviÀÊÀiµÖ�Ài`Ê­i°}°Ê££xÔÞ�ääÊÝ�Ö�`ÊLiÊÍ�iÊ�>Þ��Ö�ÊÀiÃ��ÖÍ���
��Ê>Ê{ 
ÊvÀ>�iLÖvviÀÊ>ÍÊÏÔL««Ê`i«Í�®

U  Ö�Í�«�iÊÝ��`�ÝÃÊV>�ÊLiÊ`�ÖL�iÊLÖvviÀi`°Ê�2�ÊV>�ÊÝÀ�ÍiÊÝ�Í�Ê��Ê«iÀv�À�>�Vi
«i�>�Íß°

U #��ßÊÖÃivÖ�Ê>ÍÊx\x\x\£Ê-�
ÊV���ÀÊ`i«Í�°

U !�ÊÍÀ�«�iÊLÖvviÀ��}Ê�ÀÊ�Í�iÀÊ>`Ü>�Vi`ÊLÖvviÀÊ�«iÀ>Í���Ã

��Ê�À`iÀÊÍ�Ê>���ÝÊÍ�iÊ �VÀ�Ã�vÍÊ8��`�ÝÃÊ�xÊ
�
Êi�}��iÊÍ�ÊÀi�`iÀÊ`�ÀiVÍÊÍ�ÊÍ�i
vÀ>�iLÖvviÀÊ��ÊÍ�iÊx\x\x\£Êv�À�>Í]Ê>ÊÃ«iV�>�ÊvÀ>�iLÖvviÀÊLß«>ÃÃÊ�«Í���Ê�ÃÊÃÖ««�ÀÍi`
Ý��V�Ê«ÀiÃi�ÍÃÊÍ�iÊvÀ��ÍÊ>�`ÊL>V�ÊLÖvviÀÃÊÖ���ÍiÀ�i>Üi`]Ê�°i°Ê>ÃÊ>Êx\x\x\£Ê£ÈL««
«>V�i`ÊvÀ>�iLÖvviÀ°Ê0��ÃÊ>���ÝÃÊÀ>Ài�ßÊÖÃi`ÊV��«�iÞÊ«À���Í�ÜiÃÊÍ�ÊLiÊÀi�`iÀi`ÊLß
Ã�vÍÝ>Ài°

{°{°{ +>����}


�Ã«�>ßÊ«>����}ÊV>�ÊLiÊ>V��iÜi`ÊLßÊÃiÍÍ��}ÊÍ�iÊ.VÀii�
>ÃiÊ>�`Ê.VÀii�.ÍÀ�`i
Ài}�ÃÍiÀÃÊ>««À�«À�>Íi�ß°Ê0�iÊ.VÀii�
>ÃiÊÀi}�ÃÍiÀÊ`iv��iÃÊÝ�iÀiÊ��ÊÍ�iÊvÀ>�iLÖvviÀ
Í�iÊ��>}iÊ�ÃÊÍ�ÊÃÍ>ÀÍ°Ê��ÀÊ«>����}ÊÍ�ÊÝ�À�]ÊÍ�iÊ��>}iÊ��ÊÍ�iÊvÀ>�iLÖvviÀÊ�ÖÃÍÊLi
�>À}iÀÊÍ�>�ÊÍ�>ÍÊÍ�ÊLiÊ`�Ã«�>ßi`°Ê0�iÊ.VÀii�.ÍÀ�`iÊ���`ÃÊÍ��ÃÊ`�vviÀi�ViÊ��ÊÍiÀ�ÃÊ�v
È{ÊL�ÍÊÖ��ÍÃÊ«iÀÊÃV>����i°Ê��ÀÊiÞ>�«�i]ÊÝ�Í�Ê>ÊÃVÀii�ÊÝ�`Í�Ê�vÊÈ{äÊ«�Þi�ÃÊ>�`Ê>
vÀ>�iLÖvviÀÊ��>}iÊÝ�`Í�Ê�vÊÈÈä]ÊÏÔÊL�ÍÊ«�Þi�Ã]ÊÍ�iÊ.VÀii�.ÍÀ�`iÊ�ii`ÃÊÍ�ÊLiÊÃiÍÊÍ�
£ä°
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0�iÊÍiÞÍÖÀiÊLÖvviÀÊ�ÃÊÜiÀßÊÃ����>ÀÊÍ�ÊÍ�iÊvÀ>�iLÖvviÀ°Ê0iÞÍÖÀiÃÊ>ÀiÊÃÍ�Ài`Ê��ÊÍ�i
v�À�>ÍÃÊÍ�iÊvÀ>�iLÖvviÀÊÃÖ««�ÀÍÃ]Ê>�`Ê��>`i`Ê��Í�Ê�i��ÀßÊÍ�À�Ö}�ÊÍ�i
�À>�iLÖvviÀÊ8À�ÍiÊÖ��Í°Ê�vÊÍ�iÊÍiÞÍÖÀiÊv�À�>ÍÊ�ÃÊ`�vviÀi�ÍÊÍ�ÊÍ�iÊvÀ>�iLÖvviÀ
v�À�>Í]ÊÍ�iÊ
�Í�iÀ �`iÊÀi}�ÃÍiÀÊÃ��Ö�`ÊLiÊÍi�«�À>À��ßÊÃiÍÊÍ�ÊÍ�iÊÍiÞÍÖÀiÊv�À�>Í
`ÖÀ��}ÊÍiÞÍÖÀiÊ��>`Ã°Ê0iÞÍÖÀiÃÊ>ÀiÊÀi>`ÊÍ�À�Ö}�ÊÍ�iÊ0iÞÍÖÀiÊ-i>`ÊÖ��Í°

�vÊÍ�iÊÍiÞÍÖÀiÊ�ÃÊ>�Ài>`ßÊ��ÊÍ�iÊV�ÀÀiVÍÊv�À�>ÍÊÍ�i�Ê>Êv>ÃÍÊÍiÞÍÖÀiÊ��>`ÊV>�ÊLiÊÖÃi`°
0��ÃÊ�ÃÊ`��iÊLßÊÝÀ�Í��}ÊÀ>ÝÊÍiÞÍÖÀiÊ`>Í>ÊÍ�ÊÍ�iÊ0iÞÍÖÀi
>Í>ÊÀi}�ÃÍiÀ°Ê->ÝÊ`>Í>Ê�Ã
ÏÔÊL�ÍÃÊÝ�`i]ÊÝ�Í�ÊÍ�iÊV�ÀÀiVÍÊL�ÍÊ«>ÍÍiÀ�ÊÍ�ÊLiÊÃÍ�Ài`Ê��Ê�i��Àß°Ê!�Ê`>Í>
v�À�>ÍÍ��}Ê�ÀÊ«>V���}Ê�ÃÊ`��i]ÊÃ�ÊÍ�iÊÍiÞÍÖÀiÊ�ÖÃÍÊLiÊ«Ài�«À�ViÃÃi`Ê�vÊÍ��ÃÊ�Ã
ÀiµÖ�Ài`°Ê0�iÊÍiÞÍÖÀiÊ�ÃÊÃÍ�Ài`Ê���i>À�ßÊ��Ê�i��ÀßÊvÀ��ÊÍ�iÊ>``ÀiÃÃÊÃ«iV�v�i`Ê��
0iÞÍÖÀi
�Ý���>`#vvÃiÍÊÝ��V�Ê�ÃÊ>ÖÍ��>Í�V>��ßÊ��VÀi�i�Íi`ÆÊ��Ê«>ÍV���}Ê�Ã
`��i]ÊÃ�Ê�vÊÍ�iÊÍiÞÍÖÀiÊ�ÃÊÍ�ÊLiÊ«>ÍV�i`Ê�ÍÊ�ÖÃÍÊLiÊ`��iÊLßÊÍ�iÊ��ÃÍ°Ê0��ÃÊ�iÍ��`
>Ü��`ÃÊÃiÍÍ��}ÊÖ«ÊÍ�iÊ->ÃÍiÀ�ãiÀÊ>�`ÊV�>�}��}ÊÍ�iÊÃÍ>ÍiÊ�vÊÍ�iÊ«�«i���i°

{°x°£ 0iÞÍÖÀiÊ��>`Ê0�À�Ö}�Ê
ß«>ÃÃ

��ÍiÀ�>Í�Üi�ß]Ê>ÊÍiÞÍÖÀiÊ�>«Ê�>ßÊLiÊ��>`i`ÊÍ�À�Ö}�ÊÍ�iÊLß«>ÃÃ]Êi�Í�iÀÊ`�ÀiVÍ�ßÊLß
Í�iÊ�+2Ê�ÀÊLßÊÍ�iÊ
 �ÊV��ÍÀ���iÀ°Ê0��ÃÊ�iV�>��Ã�ÊÃÖ««�ÀÍÃÊ«>ÍV���}Ê�vÊ`>Í>]
LÖÍÊ��ÍÊ}i�iÀ>�Ê`>Í>Êv�À�>ÍÍ��}°Ê0�iÊ���ßÊ`>Í>Êv�À�>ÍÍ��}ÊÃÖ««�ÀÍi`Ê�ÃÊV��ÜiÀÃ���
�vÊ:27{ÔäÊÍ�Ê:27{ÔÔ°Ê-iviÀÊÍ�ÊÍ�iÊ+�- �
��ÊÔÊ�>À`Ý>ÀiÊ-iviÀi�ViÊ >�Ö>�Êv�À
��ÀiÊ`iÍ>��Ã°

{°x°Ô 0iÞÍÖÀiÊ
ÖvviÀÊ����À`��>ÍiÃ

0iÞÍÖÀiÊV���À`��>ÍiÃÊ>ÀiÊv�À�i`ÊLßÊÍ�iÊ0iÞÍÖÀiÊ�``ÀiÃÃÊÖ��ÍÊ>�`Ê«>ÃÃi`ÊÍ�ÊÍ�i
0iÞÍÖÀiÊ-i>`ÊÖ��Í°ÊÊ��Ê«�>ViÊ�vÊÍ�iÊ->ÃÍiÀ�ãiÊ9Ê>�`Ê:ÊV��À`��>ÍiÊÃßÃÍi�]ÊÍ�i
0iÞÍÖÀiÊ�``ÀiÃÃÊÖ��ÍÊ}i�iÀ>ÍiÃÊ.Ê>�`Ê0ÊÜ>�ÖiÃ°

0�iÊ>VÍÖ>�ÊiµÖ>Í���ÃÊÖÃi`ÊÍ�ÊV>�VÖ�>ÍiÊÍ�iÊÍiÞÍÖÀiÊLÖvviÀÊ>``ÀiÃÃÊ>Ài\


�ÍÍ��Ê�ivÍÊ�À�}��

0iÞÍÖÀiÊ>``ÀiÃÃÊrÊ0iÞÍÖÀi
>Ãi�``ÀiÃÃÊ�Ê0ÊIÊ8Ê³Ê.

0�«Ê�ivÍÊ�À�}��

0iÞÍÖÀiÊ>``ÀiÃÃÊrÊ0iÞÍÖÀi
>Ãi�``ÀiÃÃÊ³Ê0ÊIÊ8Ê³Ê.
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Ý�iÀi\

. �ÃÊÍ�iÊÍiÞi�¿ÃÊ.ÊV��À`��>Íi]

0 �ÃÊÍ�iÊÍiÞi�¿ÃÊ0ÊV��À`��>Íi]

0iÞÍÖÀi
>Ãi�``ÀiÃÃ ���`ÃÊÍ�iÊL>ÃiÊ>``ÀiÃÃÊ��ÊÍ�iÊvÀ>�iLÖvviÀÊ�vÊÍ�iÊVÖÀÀi�Í
Ý��`�Ý°

8 �ÃÊÍ�iÊÍiÞÍÖÀiÊ�>«ÊÝ�`Í�°ÊÊ#��ßÊ>ÊÃÖLÃiÍÊ�vÊÝ�`Í�ÃÊ>Ài
ÃÖ««�ÀÍi`Ê>�`ÊÍ�iÃiÊ>ÀiÊi�V�`i`Ê��Í�ÊÍ�iÊ++ä]Ê++£Ê>�`
++ÔÊv�i�`ÃÊ��ÊÍ�iÊ0iÞÍÖÀi-i>` �`iÊÀi}�ÃÍiÀ°Ê.iiÊÍ�iÊÍ>L�i
��Ê�««i�`�ÞÊ�Êv�ÀÊ��ÀiÊ`iÍ>��Ã°

0�iÃiÊ>``ÀiÃÃÊV>�VÖ�>Í���ÃÊÍÀ>�Ã�>ÍiÊ>ÊÔ
Ê>``ÀiÃÃÊ��Í�Ê>Ê���i>ÀÊ>``ÀiÃÃÊÃ�Ê���Ê«�ÝiÀ
�vÊÍÝ�ÊÍiÞÍÖÀiÊÝ�`Í�ÃÊ­i°}°ÊÈ{ä®Ê>ÀiÊiV�����V>�Ê��Ê�i��Àß°ÊÊ!�ÍiÊÍ�>ÍÊÍ�iÊÝ�`Í�
�vÊÍ�iÊÍiÞÍÖÀiÊ�>«ÊÖÃi`Êv�ÀÊÍ�iÃiÊV>�VÖ�>Í���ÃÊ�ÃÊ��`i«i�`i�ÍÊ�vÊÍ�iÊÝ�`Í�Ê>�`
�i�}�ÍÊÖÃi`Êv�ÀÊÍiÞÍÖÀiÊivviVÍÃÊÃÖV�Ê>ÃÊÀi«i>ÍÊ�ÀÊV�>�«°Ê0�iÊ>``ÀiÃÃÊ�ÃÊ��ÊÍiÞi�ÃÆÊÍ�i
«�ßÃ�V>�ÊLßÍiÊ>``ÀiÃÃÊ�ÃÊV>�VÖ�>Íi`ÊLßÊ�Ö�Í�«�ß��}ÊÍ�iÊÍiÞi�Ê>``ÀiÃÃÊLßÊÍ�iÊ�Ö�LiÀ
�vÊLßÍiÃÊ��ÊÍ�iÊÍiÞi�°

{°x°Ï 0iÞÍÖÀiÊ����ÀÊ��À�>ÍÃ

0iÞÍÖÀiÊ�>«ÃÊ�>ÜiÊÍ�iÊÃ>�iÊV���ViÊ�vÊv�À�>ÍÃÊ>ÃÊÍ�iÊvÀ>�iLÖvviÀÊ«�ÖÃÊ:27Ê>�`Ê{
L�ÍÊ����ÀÊ��`iÞÊv�À�>ÍÃÊ­ÃiiÊÃiVÍ���ÊÅ{°Ï°ÔÊv�ÀÊ`iÍ>��Ã®°ÊÊ0�iÊv�À�>ÍÃÊ�vÊÍ�iÊÍiÞÍÖÀi
�>«Ê>�`ÊvÀ>�iLÖvviÀÊ`�Ê��ÍÊ�>ÜiÊÍ�ÊLiÊÍ�iÊÃ>�i°
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+�- �
��Ê«À�Ü�`iÃÊ>ÊÀ�V�ÊÜ>À�iÍßÊ�vÊ�«iÀ>Í���ÃÊv�ÀÊÔ
Ê>�`ÊÏ
Ê}À>«��VÃÊÃÖ««�ÀÍi`
LßÊ�ÍÃÊ�ß«iÀ«�«i���i`Ê>ÀV��ÍiVÍÖÀi°Ê.iVÍ���ÊÅx°£ÊÃ��ÝÃÊÍ�iÊÖ��ÍÃÊ��ÊÍ�i
�ß«iÀ+�«i���i°Ê.iVÍ���ÃÊÅx°ÔÊÍ�ÊÅx°£xÊ`iÃVÀ�LiÊi>V�ÊÖ��Í°

��� 8LI�+VETLMGW�,]TIV4MTIPMRI

0�iÊ�À>«��VÃÊ�ß«iÀ«�«i���i]Ê�ÀÊ�À>«��VÃÊ+À�ViÃÃ�À]ÊÃÖ««�ÀÍÃ\

U +���Í]Ê���i]Ê0À�>�}�iÊ-iVÍ>�}�iÊ>�`Ê
�Í�>«Ê«À���Í�ÜiÃ°

U ��>ÍÊ>�`Ê��ÖÀ>Ö`ÊÃ�>`��}

U 0iÞÍÖÀiÊ >««��}]Ê��}Ê>�`Ê��«�>ÊL�i�`��}

U .V�ÃÃ�ÀÊ>�`Ê.Í�««�i

U .Íi�V��ÊÍiÃÍ]Ê
i«Í�Ê­=®ÊLÖvviÀÊÍiÃÍ

U 
�Í�iÀ��}

U ��}�V>�Ê#«iÀ>Í���Ã

0�iÊÖ��ÍÃÊ��ÊÍ�iÊ�ß«iÀ+�«i���iÊ>Ài\

U 
i�Í>Ê2��ÍÊV>�VÖ�>ÍiÃÊ«>À>�iÍiÀÃ°

U ->ÃÍiÀ�ãiÀÊÃV>�ÊV��ÜiÀÍÃÊÍ�iÊ«À���Í�ÜiÊ��Í�Ê>ÊÃiÀ�iÃÊ�vÊvÀ>}�i�ÍÃ°

U .V�ÃÃ�ÀÉ.Í�««�iÊÍiÃÍÃÊvÀ>}�i�ÍÃÊ>}>��ÃÍÊ>ÊÃV�ÃÃ�ÀÊÀiVÍ>�}�iÊ>�`Ê>ÊÃÍ�««�iÊ«>ÍÍiÀ�°

U ��V>�LÖvviÀÊ-i>`Ê��>`ÃÊ��V>�LÖvviÀÊ`>Í>Êv�ÀÊÖÃiÊ��ÊÍ�iÊ.Íi�V��É
i«Í�ÊÖ��Í°

U .Íi�V��É
i«Í�Ê«iÀv�À�ÃÊÃÍi�V��Ê>�`Ê`i«Í�ÊÍiÃÍÃ°

U 0iÞÍÖÀiÊ�``ÀiÃÃÊ}i�iÀ>ÍiÃÊ>``ÀiÃÃiÃÊ�vÊÍiÞi�ÃÊv�ÀÊÖÃiÊ��ÊÍ�iÊ0iÞÍÖÀiÊ-i>`ÊÖ��Í°

U 0iÞÍÖÀiÊ-i>`Ê>VViÃÃiÃÊÍiÞÍÖÀiÊÜ>�ÖiÃÊv�ÀÊÖÃiÊ��ÊÍ�iÊÍiÞÍÖÀiÊ>««��V>Í���ÊÖ��Í°

U :27ÊV��ÜiÀÍÃÊ:27ÊÍ�Ê-�
Ê>�`Ê>««��iÃÊV�À��>ÊÍiÃÍ°

U ��V>�LÖvviÀÊ8À�ÍiÊÃÍ�ÀiÃÊ��V>�LÖvviÀÊ`>Í>ÊÍ�Ê�i��Àß°

U �À>�iLÖvviÀÊ-i>`Ê��>`ÃÊ`>Í>ÊvÀ��ÊÍ�iÊvÀ>�iLÖvviÀ°

U ����ÀÊ

�Ê}i�iÀ>ÍiÃÊV���ÀÊ��v�À�>Í���°

U 0iÞÍÖÀiÉ��}É
�i�`Ê��`�v�iÃÊV���À°

U ����ÀÊ��À�>ÍÊV��ÜiÀÍÃÊÍ�iÊV���ÀÊÊÍ�ÊÍ�iÊiÞÍiÀ�>�Êv�À�>Í°

U ��}�VÊ#«ÃÊ«iÀv�À�ÃÊ��}�V>�Ê�«iÀ>Í���Ã°

U �À>�iLÖvviÀÊ8À�ÍiÊÃÍ�ÀiÃÊÍ�iÊV���ÀÊÍ�Ê�i��Àß°

U ��ÃÍÊ#ÖÍÊÀiÍÖÀ�ÃÊ`>Í>ÊÍ�ÊÍ�iÊ��ÃÍ°
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->ÃÍiÀ�ãiÀ
.V�ÃÃ�ÀÉ
.Í�««�i

��V>�LÖvviÀ
-i>`

.Íi�V��É

i«Í�

0iÞÍÖÀi
�``ÀiÃÃ

����ÀÊ

�
�À>�iLÖvviÀ
-i>`

��V>�LÖvviÀ
8À�Íi :27

0iÞÍÖÀi
-i>`

0iÞÍÖÀiÉ
��}É

�i�`

����ÀÊ��À�>Í ��}�VÊ#«Ã
�À>�iLÖvviÀ
8À�Íi ��ÃÍÊ#ÖÍ


i�Í>

��}ÖÀiÊx°£Ê �ß«iÀ«�«i���i

0�iÊ�À`iÀÊ�vÊÍ�iÊ�ß«iÀ«�«i���iÊÃ��ÝÃÊÍ�iÊ�À`iÀÊ��ÊÝ��V�Ê�«iÀ>Í���ÃÊ>Ài
«iÀv�À�i`°ÊÊ0�iÊ.V�ÃÃ�ÀÉ.Í�««�iÊÖ��ÍÊ�ÃÊLiv�ÀiÊÍ�iÊÍiÞÍÖÀiÊ>``ÀiÃÃÊ}i�iÀ>Í�À]ÊÃ�Ê>�ß
vÀ>}�i�ÍÃÊÍ�>ÍÊv>��Ê>ÊÃÍ�««�iÊÍiÃÍÊÝ���Ê��ÍÊV>ÖÃiÊ>ÊÍiÞÍÖÀiÊ>VViÃÃ°ÊÊ0��ÃÊ�>�iÃÊLiÃÍÊÖÃi
�vÊÍ�iÊ«À�ViÃÃ��}ÊV>«>V�ÍßÊ�vÊÍ�iÊ«�«i���i°ÊÊ��Ê>Ý>Ài�iÃÃÊ�vÊÍ�iÊ«�«i���iÊ�Ã
��«�ÀÍ>�ÍÊÝ�i�Ê«À�}À>����}Ê+�- �
��ÆÊ>��ÊÖ��ÍÃÊ��ÊÍ�iÊ«�«i���iÊV>�ÊLiÊÍ��Ö}�Í
�vÊ>ÃÊ��`i«i�`i�Í°Ê��ÀÊiÞ>�«�i]Êi�>L���}ÊÍ�iÊ9#-Ê��}�VÊ�«ÊÝ���Ê��ÍÊ>ÖÍ��>Í�V>��ß
i�>L�iÊÀi>`��}ÊvÀ��ÊÍ�iÊvÀ>�iLÖvviÀÆÊÍ��ÃÊ�ÖÃÍÊLiÊ`��iÊiÞ«��V�Í�ß°
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��ÀÊLiÃÍÊ«iÀv�À�>�Vi]ÊÍ�iÊ
i�Í>ÊÖ��ÍÊ��Ê+�- �
��ÊÃ��Ö�`ÊLiÊÖÃi`ÊÍ�ÊV>�VÖ�>ÍiÊÍ�i
i`}iÊ`i�Í>ÃÊÖÃi`ÊLßÊÍ�iÊ�À>«��VÃÊ+À�ViÃÃ�À°

0�iÊ
i�Í>Ê2��ÍÊ>VVi«ÍÃÊÍ�iÊv����Ý��}ÊÜiÀÍiÞÊ«>À>�iÍiÀÃ\
Offset Category Parameter Fixed Point Format IEEE Single Precision

Floating Point Range
0 s 2.30 s footnote 1 -1.0…1.0 footnote 2

1 t 2.30 s -1.0…1.0
2 q 2.30 s -1.0…1.0
3 Texture Ks 2.22 us 0.0…2.0
4 Kd 2.22 us 0.0…1.0
5 red 1.30 us 0.0…1.0
6 green 1.30 us 0.0…1.0
7 Color blue 1.30 us 0.0…1.0
8 alpha 1.30 us 0.0…1.0
9 Fog f 10.22 s -512.0…512.0
10 x 16.16 s -32K…+32K footnotes 3,4

11 Coordinate y 16.16 s -32K…+32K
12 z 1.30us 0.0…1.0
14 PackedColor PackedColor 8888 8888

0>L�iÊx°£ 7iÀÍiÞÊ+>À>�iÍiÀÃ

8���iÊÜ>�ÖiÃÊ�>ßÊLiÊÝÀ�ÍÍi�ÊÍ�ÊÍ�iÊÜiÀÍiÞÊÃÍ�ÀiÊ��Êi�Í�iÀÊv��>Í��}Ê�ÀÊv�Þi`Ê«���Í
v�À�>ÍÃ]ÊÊ>�ßÊÜ>�ÖiÃÊÀiÍÖÀ�i`ÊÜ�>ÊÍ�iÊÀi>`L>V�Ê�iV�>��Ã�ÊÝ���ÊLiÊÍ�iÊV�>�«i`
v��>Í��}Ê«���ÍÊ­����ÊÃ��}�iÊ«ÀiV�Ã���®ÊÜiÀÃ���Ê�vÊÍ�iÊÜ>�ÖiÊÝÀ�ÍÍi�°ÊÊ0�iÊÀiÍÖÀ�i`
Ü>�ÖiÊ�vÊ>Ê«>À>�iÍiÀÊÊ�>ßÊLiÊ`�vviÀi�ÍÊvÀ��ÊÍ�iÊÜ>�ÖiÊÝÀ�ÍÍi�Ê�vÊ>�ßÊ�vÊÍ�i
v����Ý��}ÊV��`�Í���ÃÊ�>ÃÊ�VVÖÀÀi`\

U ��ßÊV�>�«��}Ê�>ÃÊ�VVÖÀÀi`Æ

U 0�iÊ��«ÖÍÊ�Ö�LiÀÊÝ>ÃÊ>Ê!>!Ê�ÀÊ
i��À�>��ãi`Ê����Ê�Ö�LiÀÆ

U 0�iÊ��«ÖÍÊÜ>�ÖiÊ�>ÃÊiÞVii`i`ÊÍ�iÊ��ÍiÀ�>�ÊÀ>�}iÊ­>««À�Þ��>Íi�ßÊ´ÔÏÔ®°

!�Ê«>À>�iÍiÀÃÊ>ÀiÊV�ÀÀÖ«Íi`ÊLßÊÍ�iÊV>�VÖ�>Í���ÃÊÃ�Ê«>À>�iÍiÀÊÃ�>À��}ÊLiÍÝii�
«À���Í�ÜiÃÊ�ÃÊÃ��«�ßÊ>V��iÜi`ÊLßÊ��ÍÊÀi���>`��}ÊÍ��ÃiÊ«>À>�iÍiÀÃ°ÊÊ��ÀÊiÞ>�«�iÊ�v

                                                         
£0��ÃÊ�ÃÊÍ�iÊÀ>�}iÊÝ�i�Ê!�À�>��ÃiÊ�ÃÊ��ÍÊÖÃi`°ÊÊ8�i�Ê!�À�>��ÃiÊ�ÃÊi�>L�i`ÊÍ�iÊv�Þi`Ê«���ÍÊv�À�>ÍÊV>�ÊLi
>�ßÍ���}]Ê«À�Ü�`��}Ê�ÍÊ�ÃÊÍ�iÊÃ>�iÊv�ÀÊÍ�iÊÃ]ÊÍÊ>�`ÊµÊ«>À>�iÍiÀÃ°ÊÊ0�iÊ�Ö�LiÀÃÊÝ���ÊLiÊ��ÍiÀ«ÀiÍi`Ê>ÃÊ�vÊÍ�ißÊ�>`
Ô°ÏäÊv�À�>ÍÊv�ÀÊÍ�iÊ«ÖÀ«�ÃiÊ�vÊV��ÜiÀÃ���ÊÍ�Êv��>Í��}Ê«���Í°ÊÊ�vÊÍ�iÊv�Þi`Ê«���ÍÊv�À�>ÍÊ­Ô°Ïä®Ê�ÃÊ`�vviÀi�ÍÊvÀ��ÊÝ�>Í
Í�iÊÖÃiÀÊ�>`Ê��Ê���`ÊÍ�i�ÊÍ�iÊ��«ÖÍÊÜ>�ÖiÃÊ>ÀiÊ�ÖÃÍÊ«Ài�ÃV>�i`ÊLßÊ>Êv�Þi`Ê>��Ö�ÍÊ­�°i°ÊÍ�iÊ`�vviÀi�ViÊ��ÊL��>ÀßÊ«���Í
«�Ã�Í���Ã®Ê«À��ÀÊÍ�ÊV��ÜiÀÃ���°
Ô0��ÃÊ�ÃÊÍ�iÊÀ>�}iÊÝ�i�Ê!�À�>��ÃiÊ�ÃÊ��ÍÊÖÃi`°ÊÊ8�i�Ê!�À�>��ÃiÊ�ÃÊi�>L�i`ÊÍ�iÊÀ>�}iÊ�ÃÊiÞÍi�`i`ÊÍ�ÊÔ´ÏÔ

>««À�Þ��>Íi�ß°ÊÊ0��ÃÊ>�Ã�Ê>««��iÃÊÍ�ÊÍ�iÊÍÊ>�`ÊµÊÜ>�ÖiÃÊ>ÃÊÝi��°
Ï0�iÊ��À�>�ÊÀ>�}iÊ�iÀiÊ�ÃÊ����Íi`ÊLßÊÍ�iÊÃ�ãiÊ�vÊÍ�iÊÃVÀii�°
{�ÊrÊ£äÔ{°
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Bit
No.

Name Description

13 TextureEnable When set (and qualified by the TextureEnable bit in the
DeltaMode register) causes the texture values (S, T and Q) to
be calculated.

14 FogEnable When set (and qualified by the FogEnable bit in the
DeltaMode register) causes the fog values to be calculated.

16 SubPixelCorrectionEnable When set (and qualified by the SubPixelCorrectionEnable bit
in the DeltaMode register) enables the sub pixel correction of
any value interpolated in the Y direction.  The rendering
devices will perform the sub pixel corrections in the X
direction.

20 RejectNegativeFace Qualified by the BackFaceCull field in the DeltaMode
register. If set rejects triangles with a negative area. If clear,
rejects triangles with a positive area.
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Bit
No.

Name Description

0, 1 Reserved
2, 3 DepthFormat The following options apply:

0 15 bit depth
1 16 bit depth
2 Reserved
3 Reserved

4 FogEnable When set enables the fog calculations.  This field is
qualified by the FogEnable bit in the Draw command.

5 TextureEnable When set enables the texture calculations.  This field is
qualified by the TextureEnable bit in the Draw command.

6 SmoothShadingEnable When set enables the color calculations.
7 DepthEnable When set enables the depth calculations.
8 SpecularTextureEnable When set enables the specular texture calculations.
9 DiffuseTextureEnable When set enables the diffuse texture calculations.
10 SubPixelCorrectionEnable When set provides the subpixel correction in Y.  This is

qualified by the SubPixelCorrectionEnable in the Draw
command.
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11 DiamondExit When set enables the application of the OpenGL
’Diamond-exit’ rule to modify the start and end coordinates
of lines.

12 NoDraw When set prevents a Render command from being sent to
the rendering devices.  This field only affects the Draw
commands.

This field allows the host to alter the set-up parameters
before sending a Render command.

13 ClampEnable When set causes the input values to be clamped to a
parameter specific range.  Note that the texture parameters
are not affected by this field.

14, 15 TextureParameterMode These field causes the texture parameters to be:
0: Used as given
1: Clamped to lie in the range -1.0 to 1.0
2: Normalize to lie in the range -1.0 to 1.0

16 Reserved
17 BackFaceCull When set enables backface culling of triangles. Rejection

is based on the sign of the area of the triangle, whether
+ve or -ve is controlled by the draw command.

18 ColorOrder Specifies order of colors in V*PackedColor messages.
       Bit 31                     Bit 0
0 = Alpha, Blue, Green, Red
1 = Alpha, Red, Green, Blue

Each color component is 8 bits.

0>L�iÊx°Ï 
i�Í> �`iÊ-i}�ÃÍiÀÊ
�ÍÊ��i�`Ê�ÃÃ�}��i�ÍÃ°

��ßÊÖ�ÖÃi`ÊL�ÍÃÊ��ÊÍ�iÊ
i�Í> �`iÊÀi}�ÃÍiÀÊÃ��Ö�`ÊLiÊÃiÍÊÍ�ÊãiÀ�°

!�ÍiÊÍ�>ÍÊ>�ßÊ-i«i>ÍÊV���>�`ÃÊÝ���ÊÖÃiÊÍ�iÊ
i�Í> �`iÊÜ>�ÖiÃÊÝ��V�ÊÝiÀiÊ��
ivviVÍÊÝ�i�ÊÍ�iÊV�ÀÀiÃ«��`��}Ê
À>ÝÊV���>�`ÊÝ>ÃÊ�ÃÃÖi`°

x°Ô°x ->ÃÍiÀ�ãiÀÊ �`iÃ

0�iÊ���ßÊ
i�Í>ÊÃ«iV�v�VÊÀiµÖ�Ài�i�ÍÊv�ÀÊÍ�iÊÀi�`iÀ��}Ê��`iÃÊ��ÊÍ�iÊ->ÃÍiÀ�ãiÀÊ2��Í
�ÃÊÍ�>ÍÊÍ�iÊ
�>Ã���À`��>ÍiÃÊL�ÍÃÊ��ÊÍ�iÊ->ÃÍiÀ�ãiÀ �`iÊÀi}�ÃÍiÀÊ­L�ÍÃÊ{Ê>�`Êx®Ê>ÀiÊÃiÍ
Í�ÊãiÀ�ÊÍ�ÊÃi�iVÍÊ>ÊãiÀ�ÊL�>ÃÊv�ÀÊ>``�Í���ÊÍ�ÊÍ�iÊÃÍ>ÀÍÊ9Ê>�`Ê:ÊÜ>�ÖiÃ°



�À>«��VÃÊ+À�}À>����} 4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP

�� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

��� 6EWXIVM^IV�9RMX

0�iÊ->ÃÍiÀ�ãiÀÊ`iV��«�ÃiÃÊ>Ê}�Üi�Ê«À���Í�ÜiÊ��Í�Ê>ÊÃiÀ�iÃÊ�vÊvÀ>}�i�ÍÃÊv�À
«À�ViÃÃ��}ÊLßÊÍ�iÊÀiÃÍÊ�vÊÍ�iÊ�ß«iÀ+�«i���i°

+�- �
��ÊV>�Ê`�ÀiVÍ�ßÊÀ>ÃÍiÀ�ãi\

U >��>Ãi`ÊÃVÀii�Ê>��}�i`ÊÍÀ>«iã��`Ã

U >��>Ãi`ÊÃ��}�iÊ«�Þi�ÊÝ�`iÊ���iÃ

U >��>Ãi`ÊÃ��}�iÊ«�Þi�Ê«���ÍÃ

U ÀiVÍ>�}�iÃ

���Ê�Í�iÀÊ«À���Í�ÜiÃÊ>ÀiÊÍÀi>Íi`Ê>ÃÊ��iÊ�ÀÊ��ÀiÊ�vÊÍ�iÊ>L�Üi°

x°Ï°£ 0À>«iã��`Ã

+�- �
��¿ÃÊL>Ã�VÊ>Ài>Ê«À���Í�ÜiÊ�ÃÊÍ�iÊÃVÀii�Ê>��}�i`ÊÍÀ>«iã��`°ÊÊ0��ÃÊ�Ã
V�>À>VÍiÀ�ãi`ÊLßÊ�>Ü��}ÊÍ�«Ê>�`ÊL�ÍÍ��Êi`}iÃÊ«>À>��i�ÊÍ�ÊÍ�iÊ9Ê>Þ�Ã°Ê0�iÊÃ�`iÊi`}iÃ
�>ßÊLiÊÜiÀÍ�V>�Ê­>ÊÀiVÍ>�}�i®]ÊLÖÍÊ��Ê}i�iÀ>�ÊÝ���ÊLiÊ`�>}��>�°Ê0�iÊÍ�«Ê�ÀÊL�ÍÍ��
i`}iÃÊV>�Ê`i}i�iÀ>ÍiÊ��Í�Ê«���ÍÃÊ��ÊÝ��V�ÊV>ÃiÊÝiÊ>ÀiÊ�ivÍÊÝ�Í�Êi�Í�iÀÊv�>ÍÊÍ�««i`Ê�À
v�>ÍÊL�ÍÍ��i`ÊÍÀ�>�}�iÃ°Ê��ßÊ«��ß}��ÊV>�ÊLiÊ`iV��«�Ãi`Ê��Í�ÊÃVÀii�Ê>��}�i`
ÍÀ>«iã��`ÃÊ�ÀÊÍÀ�>�}�iÃ°Ê2ÃÖ>��ß]Ê«��ß}��ÃÊ>ÀiÊ`iV��«�Ãi`Ê��Í�ÊÍÀ�>�}�iÃÊLiV>ÖÃiÊÍ�i
��ÍiÀ«��>Í���Ê�vÊÜ>�ÖiÃÊ�ÜiÀÊ����ÍÀ�>�}Ö�>ÀÊ«��ß}��ÃÊ�ÃÊ���Ê`iv��i`°Ê0�iÊ->ÃÍiÀ�ãiÀ
`�iÃÊ�>�`�iÊv�>ÍÊÍ�««i`Ê>�`Êv�>ÍÊL�ÍÍ��i`Ê¿L�ÝÊÍ�i¿Ê«��ß}��ÃÊÝ��V�Ê>ÀiÊ>ÊÃ«iV�>�
V>ÃiÊ�vÊÃVÀii�Ê>��}�i`ÊÍÀ>«iã��`Ã°

0�ÊÀi�`iÀÊ>ÊÍÀ�>�}�i]ÊÍ�iÊ>««À�>V�Ê>`�«Íi`ÊÍ�Ê`iÍiÀ���iÊÝ��V�ÊvÀ>}�i�ÍÃÊ>ÀiÊÍ�ÊLi
`À>Ý�Ê�ÃÊ���Ý�Ê>ÃÊ¿i`}iÊÝ>����}¿°Ê.Ö««�ÃiÊÍ�iÊ>��>Ãi`ÊÍÀ�>�}�iÊÃ��Ý�Ê��Ê��}°Êx°x
Ý>ÃÊÍ�ÊLiÊÀi�`iÀi`ÊvÀ��ÊÍ�«ÊÍ�ÊL�ÍÍ��Ê>�`ÊÍ�iÊ�À�}��ÊÝ>ÃÊL�ÍÍ��Ê�ivÍÊ�vÊÍ�i
Ý��`�Ý°Ê.Í>ÀÍ��}Ê>ÍÊ­9£]Ê:£®ÊÍ�i�Ê`iVÀi�i�Í��}Ê:Ê>�`ÊÖÃ��}ÊÍ�iÊÃ��«iÊiµÖ>Í���Ã
v�ÀÊi`}iÃÊ£�ÔÊ>�`Ê£�Ï]ÊÍ�iÊ��ÍiÀÃiVÍ���Ê�vÊi>V�Êi`}iÊ��Êi>V�ÊÃV>����iÊV>�ÊLi
V>�VÖ�>Íi`°Ê0��ÃÊÀiÃÖ�ÍÃÊ��Ê>ÊÃ«>�Ê�vÊvÀ>}�i�ÍÃÊ«iÀÊÃV>����iÊv�ÀÊÍ�iÊÍ�«ÊÍÀ>«iã��`°
0�iÊÃ>�iÊ�iÍ��`ÊV>�ÊLiÊÖÃi`Êv�ÀÊÍ�iÊL�ÍÍ��ÊÍÀ>«iã��`ÊÖÃ��}ÊÃ��«iÃÊÔ�ÏÊ>�`Ê£�Ï°

�ÍÊ�ÃÊÖÃÖ>��ßÊÀiµÖ�Ài`ÊÍ�>ÍÊ>`�>Vi�ÍÊÍÀ�>�}�iÃÊ�ÀÊ«��ß}��ÃÊÝ��V�ÊÃ�>ÀiÊ>�Êi`}iÊ�À
ÜiÀÍiÞÊ>ÀiÊ`À>Ý�ÊÃÖV�ÊÍ�>ÍÊ«�Þi�ÃÊÝ��V�Ê�>�iÊÖ«ÊÍ�iÊi`}iÊ�ÀÊÜiÀÍiÞÊ}iÍÊ`À>Ý�
iÞ>VÍ�ßÊ��Vi°Ê0��ÃÊ�>ßÊLiÊ>V��iÜi`ÊLßÊ���ÍÍ��}ÊÍ�iÊ«�Þi�ÃÊ`�Ý�ÊÍ�iÊ�ivÍÊ�ÀÊÍ�i
À�}�ÍÊÃ�`iÃÊ>�`ÊÍ�iÊ«�Þi�ÃÊ>���}ÊÍ�iÊÍ�«Ê�ÀÊ��ÝiÀÊÃ�`iÃ°Ê+�- �
��Ê�>ÃÊ>`�«Íi`ÊÍ�i
V��Üi�Í���Ê�vÊ���ÍÍ��}ÊÍ�iÊ«�Þi�ÃÊ`�Ý�ÊÍ�iÊÀ�}�ÍÊ�>�`Êi`}i°Ê���ÍÀ��Ê�ÜiÀÊÝ�iÍ�iÀ
Í�iÊ«�Þi�ÃÊ>���}ÊÍ�iÊÍ�«Ê�ÀÊ��ÝiÀÊÃ�`iÃÊ>ÀiÊ���ÍÍi`Ê`i«i�`ÃÊ��ÊÍ�iÊÃÍ>ÀÍÊ:ÊÜ>�ÖiÊ>�`
Í�iÊ�Ö�LiÀÊ�vÊÃV>����iÃÊÍ�ÊLiÊV�ÜiÀi`°Ê8�Í�ÊÍ�iÊiÞ>�«�i]Ê�vÊ.Í>ÀÍ:ÊrÊ:£Ê>�`ÊÍ�i
�Ö�LiÀÊ�vÊÃV>����iÃÊ�ÃÊÃiÍÊÍ�Ê:£�:Ô]ÊÍ�iÊ��ÝiÀÊi`}iÊ�vÊÍ�iÊÍ�«Ê�>�vÊ�vÊÍ�iÊÍÀ�>�}�i
Ý���ÊLiÊiÞV�Ö`i`°Ê0��ÃÊiÞV�Ö`i`Êi`}iÊÝ���Ê}iÍÊ`À>Ý�Ê>ÃÊ«>ÀÍÊ�vÊÍ�iÊ��ÝiÀÊ�>�vÊ�vÊÍ�i
ÍÀ�>�}�i°



4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP �À>«��VÃÊ+À�}À>����}

�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ��

0�Ê������ãiÊ`i�Í>ÊV>�VÖ�>Í���Ã]ÊÍÀ�>�}�iÃÊ�>ßÊLiÊÃV>�ÊV��ÜiÀÍi`ÊvÀ��Ê�ivÍÊÍ�ÊÀ�}�Í
�ÀÊvÀ��ÊÀ�}�ÍÊÍ�Ê�ivÍ°Ê0�iÊ`�ÀiVÍ���Ê`i«i�`ÃÊ��ÊÍ�iÊ`����>�ÍÊi`}iÊÍ�>ÍÊ�ÃÊÍ�iÊi`}i
Ý��V�Ê�>ÃÊÍ�iÊ�>Þ��Ö�ÊÀ>�}iÊ�vÊ:ÊÜ>�ÖiÃ°Ê-i�`iÀ��}Ê>�Ý>ßÃÊ«À�Vii`ÃÊvÀ��ÊÍ�i
`����>�ÍÊi`}iÊÍ�Ý>À`ÃÊÍ�iÊÀi�iÜ>�ÍÊÃÖL�À`��>ÍiÊi`}i°Ê��ÊÍ�iÊiÞ>�«�iÊ>L�Üi]ÊÍ�i
`����>�ÍÊi`}iÊ�ÃÊ£�ÏÊÃ�ÊÀi�`iÀ��}ÊÝ���ÊLiÊvÀ��ÊÀ�}�ÍÊÍ�Ê�ivÍ°

.ÖL�À`��>ÍiÊ�`}iÊ£�Ô


����>�ÍÊ�`}iÊ£�Ï

`9
��
0�«Ê

0À>«iã��`


�ÍÍ��Ê
0À>«iã��`

­9£]:£®

.ÖL�À`��>ÍiÊ�`}iÊÔ�Ï

`9.ÖLÊ£�Ô

`9.ÖLÊÔ�Ï

­9Ô]:Ô®

­9Ï]:Ï®

��ii

��}ÖÀiÊx°{ ->ÃÍiÀ�ã��}Ê>ÊÍÀ�>�}�i°

0�iÊÃiµÖi�ViÊ�vÊ>VÍ���ÃÊÀiµÖ�Ài`ÊÍ�ÊÀi�`iÀÊ>ÊÍÀ�>�}�iÊ­Ý�Í�Ê>Ê¿��ii¿®Ê>Ài\

U ��>`ÊÍ�iÊi`}iÊ«>À>�iÍiÀÃÊ>�`Ê`iÀ�Ü>Í�ÜiÃÊv�ÀÊÍ�iÊ`����>�ÍÊi`}iÊ>�`ÊÍ�iÊv�ÀÃÍ
ÃÖL�À`��>ÍiÊi`}iÃÊ��ÊÍ�iÊv�ÀÃÍÊÍÀ�>�}�i°

U .i�`ÊÍ�iÊ-i�`iÀÊV���>�`°Ê0��ÃÊÃÍ>ÀÍÃÊÍ�iÊÃV>�ÊV��ÜiÀÃ���Ê�vÊÍ�iÊv�ÀÃÍÊÍÀ�>�}�i]
Ý�À���}ÊvÀ��ÊÍ�iÊ`����>�ÍÊi`}i°Ê0��ÃÊ�i>�ÃÊÍ�>ÍÊv�ÀÊÍÀ�>�}�iÃÊÝ�iÀiÊÍ�iÊ��iiÊ�Ã
��ÊÍ�iÊ�ivÍÊÝiÊ>ÀiÊÃV>����}ÊÀ�}�ÍÊÍ�Ê�ivÍ]Ê>�`ÊÜ�ViÊÜiÀÃ>Êv�ÀÊÍÀ�>�}�iÃÊÝ�iÀiÊÍ�i
��iiÊ�ÃÊ��ÊÍ�iÊÀ�}�Í°

U ��>`ÊÍ�iÊi`}iÊ«>À>�iÍiÀÃÊ>�`Ê`iÀ�Ü>Í�ÜiÃÊv�ÀÊÍ�iÊÀi�>����}ÊÃÖL�À`��>ÍiÊi`}iÊ��
Í�iÊÃiV��`ÊÍÀ�>�}�i°

U .i�`ÊÍ�iÊ���Í��Öi!iÝ.ÖLÊV���>�`°Ê0��ÃÊÃÍ>ÀÍÃÊÍ�iÊÃV>�ÊV��ÜiÀÃ���Ê�vÊÍ�i
ÃiV��`ÊÍÀ�>�}�i°



�À>«��VÃÊ+À�}À>����} 4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP

�� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

+ÃiÖ`�V�`iÊv�ÀÊÍ�iÊ>L�ÜiÊiÞ>�«�iÊ�Ã\
// Set the Rasterizer mode to the default, see
// §5.3.11

RasterizerMode (0)

// Set-up the start values and the deltas.
// Note that the X and Y coordinates are converted to
// 16.16 format

StartXDom (X1<<16)
dXDom (((X3- X1)<<16)/(Y3 - Y1))
StartXSub (X1<<16)
dXSub (((X2- X1)<<16)/(Y2 - Y1))
StartY (Y1<<16)
dY (-1<<16) // Down the screen
Count (Y1 - Y2)

// Set the render mode to aliased primitive with
// subpixel correction.  See §5.3.7

render.PrimitiveType = PERMEDIA_TRAPEZOID_PRIMITIVE
render.SubpixelCorrectionEnable = PERMEDIA_TRUE

// Draw top half of the triangle

Render (render)

// Set the start and delta for the second half of the
// triangle.

StartXSub (X2<<16)
dXSub (((X3- X2)<<16)/(Y3 - Y2))

// Draw lower half of triangle

ContinueNewSub (abs(Y2 - Y3))
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while (length--)
{

X = X + dx
Y = Y + dy
plot ((int)X,  (int)Y)

}
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// Set the Rasterizer mode to the default, see
// §5.3.11

RasterizerMode (0)

// Load the delta values for the first segment.

StartXDom (X 1<<16)

dXDom (1.0<<16)
StartY (Y 1<<16)

dY (((Y 2- Y 1)<<16)/(X 2 - X 1))

Count (abs (X 2 - X 1))

// Set the render mode
render.PrimitiveType = PERMEDIA_LINE_PRIMITIVE

// Start rendering

Render (render)

// The first segment is complete, load delta
// for the second

dXDom (1.0<<16)
dY (((Y 3- Y 2)<<16)/(X 3 - X 2))

// Continue with the second segment

ContinueNewLine (abs (X 3 - X 2))
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�ÊÖ��ÍÃÊ>ÀiÊÀiÃÍ>ÀÍi`Ê��
Í�iÊÀiVi�«ÍÊ�vÊ>Ê���Í��Öi!iÝ���iÊV���>�`]ÊÃiiÊÃiVÍ���ÊÅx°Ï°££°

�ÍÊ�ÃÊÀiV���i�`i`ÊÍ�>ÍÊv�ÀÊ#«i���ÊÀi�`iÀ��}]ÊÍ�iÊÊ���Í��Öi!iÝ���iÊV���>�`
�ÃÊ��ÍÊÖÃi`Ê>�`Ê��`�Ü�`Ö>�ÊÃi}�i�ÍÃÊ>ÀiÊÀi�`iÀi`°

x°Ï°Ï +���ÍÃ

+�- �
��ÊÃÖ««�ÀÍÃÊ>ÊÃ��}�iÊ«�Þi�Ê>��>Ãi`Ê«���ÍÊ«À���Í�Üi°Ê��ÀÊ«���ÍÃÊ�>À}iÀÊÍ�>�Ê��i
«�Þi�]ÊÍÀ>«iã��`ÃÊÃ��Ö�`ÊLiÊÖÃi`°Ê0�iÊv�i�`ÃÊ��ÊÍ�iÊ-i�`iÀÊV���>�`ÊÀi}�ÃÍiÀÊ>Ài
`iÃVÀ�Li`Ê��Ê`iÍ>��Ê�>ÍiÀ]Ê��ÝiÜiÀ]Ê��ÊÍ��ÃÊV>ÃiÊÍ�iÊ+À���Í�Üi0ß«iÊv�i�`Ê��ÊÍ�i
-i�`iÀÊV���>�`ÊÃ��Ö�`ÊLiÊÃiÍÊÍ�ÊiµÖ>�Ê+�- �
��Û+#�!0Û+-� �0�7�°Ê0�i
«ÃiÖ`�V�`iÊ«�ÀÍ���ÊÍ�ÊÀi�`iÀÊ>�Ê>��>Ãi`ÊÖ��ÍßÊÃ�ãi`Ê«���ÍÊ�Ã\

// Set the Rasterizer mode to the default, see
// §5.3.11

RasterizerMode (0)

// Set-up the start values and the deltas.
// Note that the X and Y coordinates are converted to
// 16.16 format

StartXDom (X<<16)
StartY (Y<<16)

// Set-up the render command.
render.PrimitiveType = PERMEDIA_POINT_PRIMITIVE

// Render the point

Render (render)

x°Ï°{ -iVÍ>�}�iÃ

0�iÊÀiVÍ>�}�iÊ«À���Í�ÜiÊ�ÃÊÀiÃÍÀ�VÍi`ÊÍ�Ê��Íi}iÀÊ«�Þi�Ê«�Ã�Í���ÃÊ���ßÆÊÀiVÍ>�}�iÃ
ÀiµÖ�À��}ÊÃÖL�«�Þi�Ê«�Ã�Í�����}ÊÃ��Ö�`ÊÖÃiÊÍ�iÊÍÀ>«iã��`Ê«À���Í�Üi°Ê0�iÊÀiVÍ>�}�iÊ�Ã
`iv��i`ÊÝ�Í�ÊÍÝ�ÊÀi}�ÃÍiÀÃ]Ê-iVÍ>�}�i#À�}��ÊÝ��V�Ê`iv��iÃÊÍ�iÊ9Ê>�`Ê:ÊÃÍ>ÀÍÊ«���Í]
>�`Ê-iVÍ>�}�i.�ãiÊÝ��V�Ê`iv��iÃÊÍ�iÊÝ�`Í�Ê>�`Ê�i�}�Í°Ê0�iÊ`�ÀiVÍ���Ê��ÊÝ��V�ÊÍ�i
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ÀiVÍ>�}�iÊ�ÃÊv���i`ÊV>�ÊLiÊV��ÍÀ���i`ÊLßÊÍ�iÊ-i�`iÀÊV���>�`]ÊÝ�Í�ÊÃi«>À>ÍiÊV��ÍÀ��
�vÊv���Ê`�ÀiVÍ���Ê��Ê9Ê>�`Ê:Ê�>���}ÊÍ�iÊ«À���Í�ÜiÊÃÖ�Í>L�iÊv�ÀÊV�«ßÊ�«iÀ>Í���Ã°

x°Ï°x .«>�Ã

.�>«iÃÊ��ÀiÊV��«�iÞÊÍ�>�Ê«���ÍÃ]Ê���iÃÊ�ÀÊÍÀ>«iã��`ÃÊ�>ßÊLiÊ`À>Ý�Ê>ÃÊ>ÊÃiÀ�iÃÊ�v
Ã«>�Ã°Ê�>V�ÊÃ«>�Ê�>ßÊLiÊ`À>Ý�Ê>ÃÊ>Ê��À�ã��Í>�Ê���iÊ�ÀÊ>ÃÊ>ÊÃ��}�iÊ«�Þi�Ê��}�
ÍÀ>«iã��`°ÊÊ
�Í�Ê>ÀiÊÃ«iV�>�ÊV>ÃiÃÊ�vÊx°Ï°ÔÊ>�`Êx°Ï°ÏÊ��ÊÍ�>ÍÊÍ�iÊ��>`��}Ê�vÊViÀÍ>��
Ài}�ÃÍiÀÃÊ�>ßÊLiÊ���ÍÍi`Êi°}°Ê`9
��]Ê`9.ÖLÊ>�`Ê`:°Ê��ÝiÜiÀ]ÊÍÀ>«iã��`ÃÊV>�
�«Í���>��ßÊÖÃiÊL��V�ÊÝÀ�ÍiÃÊv�ÀÊV��ÃÍ>�ÍÊV���ÀÊÃ«>�ÃÊ>�`ÊÃ�Ê�>ßÊLiÊ«ÀiviÀ>L�i°

x°Ï°È 
��V�Ê8À�ÍiÊ#«iÀ>Í���

+�- �
��ÊÃÖ««�ÀÍÃÊ.�-� ÊL��V�ÊÝÀ�ÍiÃÊÝ�Í�ÊL��V�ÊÃ�ãiÃÊ�vÊÏÔÊ«�Þi�Ã°Ê��ßÊÃVÀii�
>��}�i`ÊÍÀ>«iã��`ÊV>�ÊLiÊv���i`ÊÖÃ��}ÊL��V�ÊÝÀ�ÍiÃ]Ê��ÍÊ�ÖÃÍÊÀiVÍ>�}�iÃ°Ê0�iÊ.�-� 
�>À`Ý>ÀiÊÝÀ�Íi�>Ã�ÃÊV>�ÊLiÊÖÃi`Ê��ÊV���Ö�VÍ���ÊÝ�Í�ÊL��V�ÊÝÀ�ÍiÃ°

0�iÊÖÃiÊ�vÊL��V�ÊÝÀ�ÍiÃÊ�ÃÊi�>L�i`ÊLßÊÃiÍÍ��}ÊÍ�iÊ�>ÃÍ������>L�iÊv�i�`Ê��ÊÍ�iÊ-i�`iÀ
V���>�`ÊÀi}�ÃÍiÀ°

!�ÍiÊ���ßÊÍ�iÊ->ÃÍiÀ�ãiÀÊ>�`Ê�À>�iLÖvviÀÊ8À�ÍiÊÖ��ÍÃÊ>ÀiÊ��Ü��Üi`Ê��ÊL��V�Êv�����}°
0�iÊ�Í�iÀÊÖ��ÍÃÊÝ���Ê�}��ÀiÊL��V�ÊÝÀ�ÍiÊvÀ>}�i�ÍÃ]ÊÃ�Ê�ÍÊ�ÃÊ��ÍÊ�iViÃÃ>ÀßÊÍ�Ê`�Ã>L�i
Í�i�°

x°Ï°Ç .ÖLÊ+�Þi�Ê+ÀiV�Ã���Ê>�`Ê��ÀÀiVÍ���

�ÃÊÍ�iÊ->ÃÍiÀ�ãiÀÊ�>ÃÊvÀ>VÍ���>�Ê«ÀiV�Ã���Ê�vÊ£xÊL�ÍÃÊ��Ê9Ê>�`Ê:]Ê>�`ÊÍ�iÊ�>Þ��Ö�
ÃVÀii�ÊÝ�`Í�Ê�ÃÊÔä{nÊ«�Þi�ÃÊÝ�`iÊ>Ê�Ö�LiÀÊ�vÊL�ÍÃ]ÊV>��i`ÊÃÖL«�Þi�Ê«ÀiV�Ã���ÊL�ÍÃ]Ê>Ài
>Ü>��>L�i°Ê0�iÊiÞÍÀ>ÊL�ÍÃÊ>ÀiÊÀiµÖ�Ài`Êv�ÀÊ>Ê�Ö�LiÀÊ�vÊÀi>Ã��Ã\

U Ý�i�ÊÖÃ��}Ê>�Ê>VVÖ�Ö�>Í���ÊLÖvviÀÊ­Ý�iÀiÊÃV>�ÃÊ>ÀiÊÀi�`iÀi`Ê�Ö�Í�«�iÊÍ��iÃ
Ý�Í�Ê��ÍÍiÀi`Ê��«ÖÍÊÜiÀÍ�ViÃ®

U v�ÀÊV�ÀÀiVÍÊ��ÍiÀ«��>Í���Ê�vÊ«>À>�iÍiÀÃÊÍ�Ê}�ÜiÊ��}�ÊµÖ>��ÍßÊÃ�>`��}Ê>ÃÊ`iÃVÀ�Li`
Li��Ý

+�- �
��ÊÃÖ««�ÀÍÃÊÃÖL«�Þi�ÊV�ÀÀiVÍ���Ê�vÊ��ÍiÀ«��>Íi`ÊÜ>�ÖiÃÊÝ�i�ÊÀi�`iÀ��}
ÍÀ>«iã��`Ã°Ê.ÖL«�Þi�ÊV�ÀÀiVÍ���Êi�ÃÖÀiÃÊÍ�>ÍÊ>��Ê��ÍiÀ«��>Íi`Ê«>À>�iÍiÀÃÊ>ÃÃ�V�>Íi`
Ý�Í�Ê>ÊvÀ>}�i�ÍÊ­V���À]Ê`i«Í�]Êv�}]ÊÍiÞÍÖÀi®Ê>ÀiÊV�ÀÀiVÍ�ßÊÃ>�«�i`Ê>ÍÊÍ�iÊvÀ>}�i�Í¿Ã
Vi�ÍiÀ°Ê0��ÃÊV�ÀÀiVÍ���Ê�ÃÊÀiµÖ�Ài`ÊÍ�Êi�ÃÖÀiÊV��Ã�ÃÍi�ÍÊÊÃ�>`��}Ê�vÊ�L�iVÍÃÊ�>`i
vÀ��Ê�>�ßÊ«À���Í�ÜiÃ°Ê�ÍÊÃ��Ö�`Ê}i�iÀ>��ßÊLiÊi�>L�i`Êv�ÀÊ>��ÊÀi�`iÀ��}ÊÝ��V�ÊÖÃiÃ
��ÍiÀ«��>Íi`Ê«>À>�iÍiÀÃ°

x°Ï°n 
�Í�>«Ã

�Ê
�Í�>«Ê«À���Í�ÜiÊ�ÃÊ>ÊÍÀ>«iã��`Ê�ÀÊ���iÊ�vÊ��iÃÊ>�`ÊãiÀ�ÃÊÝ��V�ÊV��ÍÀ��ÊÝ��V�
vÀ>}�i�ÍÃÊ>ÀiÊ}i�iÀ>Íi`ÊLßÊÍ�iÊ->ÃÍiÀ�ãiÀ°Ê#��ßÊvÀ>}�i�ÍÃÊÝ�iÀiÊÍ�i
V�ÀÀiÃ«��`��}Ê
�Í�>«ÊL�ÍÊ�ÃÊÃiÍÊ>ÀiÊÃÖL��ÍÍi`Êv�ÀÊ`À>Ý��}°Ê0�iÊ��À�>�ÊÖÃiÊv�ÀÊÍ��Ã
�ÃÊ��Ê`À>Ý��}ÊV�>À>VÍiÀÃ]Ê>�Í��Ö}�ÊÍ�iÊ�iV�>��Ã�Ê�ÃÊ>Ü>��>L�iÊv�ÀÊ>��Ê«À���Í�ÜiÃ°Ê0�i

�Í�>«Ê`>Í>Ê�ÃÊ«>V�i`ÊV��Í�}Ö�ÖÃ�ßÊ��Í�ÊÏÔÊL�ÍÊÝ�À`ÃÊÃ�ÊÍ�>ÍÊÀ�ÝÃÊ>ÀiÊ«>V�i`
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>`�>Vi�ÍÊÍ�Êi>V�Ê�Í�iÀ°Ê
�ÍÃÊ��ÊÍ�iÊ�>Ã�ÊÝ�À`Ê>ÀiÊLßÊ`iv>Ö�ÍÊÖÃi`ÊvÀ��ÊÍ�iÊ�i>ÃÍ
Ã�}��v�V>�ÍÊi�`ÊÍ�Ý>À`ÃÊÍ�iÊ��ÃÍÊÃ�}��v�V>�ÍÊi�`Ê>�`Ê>ÀiÊ>««��i`ÊÍ�Ê«�Þi�ÃÊ��ÊÍ�i
�À`iÀÊÍ�ißÊ>ÀiÊ}i�iÀ>Íi`Ê��°Ê0�iÊÀi�>Í���Ã��«ÊLiÍÝii�ÊL�ÍÃÊ��ÊÍ�iÊ�>Ã�Ê>�`ÊÍ�i
ÃV>����}Ê�À`iÀÊ�ÃÊÃ��Ý�Ê��Ê��}°Ê��}ÖÀiÊx°È°

��ÃÍi>`Ê�vÊÀi�iVÍ��}ÊvÀ>}�i�ÍÃÊÝ��V�Êv>��ÊÍ�iÊL�Í�>Ã�]ÊÍ�ißÊ�>ßÊLiÊÃiÍÊÍ�ÊÍ�i
L>V�}À�Ö�`ÊV���À°Ê0��ÃÊ�ÃÊV��ÍÀ���i`ÊLßÊÍ�iÊ->ÃÍiÀ�ãiÀ �`iÊÀi}�ÃÍiÀ°Ê0�i
L>V�}À�Ö�`ÊV���ÀÊV��iÃÊvÀ��ÊÍ�iÊ0iÞi�äÊÀi}�ÃÍiÀ]ÊÝ��V�Ê�>ßÊLiÊÃÍ>Í�VÊ�À
`ß�>��V>��ßÊ��>`i`ÊÍ�À�Ö}�ÊÍ�iÊ0iÞÍÖÀiÊ-i>`ÊÖ��Í°

0�iÊ->ÃÍiÀ�ãiÀÊÃV>�ÃÊÍ�À�Ö}�ÊÍ�iÊL�ÍÃÊ��Êi>V�ÊÝ�À`Ê�vÊÍ�iÊ
�Í�>«Ê`>Í>Ê>�`
��VÀi�i�ÍÃÊÍ�iÊ9]:ÊV��À`��>ÍiÃÊÍ�ÊÍÀ>ViÊ�ÖÍÊÍ�iÊÀiVÍ>�}�iÊ�vÊÍ�iÊ}�Üi�ÊÝ�`Í�Ê>�`
�i�}�Í°Ê
ßÊ`iv>Ö�Í]Ê>�ßÊÃiÍÊL�ÍÃÊ­£®Ê��ÊÍ�iÊ
�Í�>«ÊV>ÖÃiÊ>ÊvÀ>}�i�ÍÊÍ�ÊLiÊ}i�iÀ>Íi`]
>�ßÊÀiÃiÍÊL�ÍÃÊ­ä®ÊV>ÖÃiÊÍ�iÊvÀ>}�i�ÍÊÍ�ÊLiÊÀi�iVÍi`°

ä £ Ô Ï

{ x È Ç

n � � 


� 
 � �


�Í >Ã�ÊÜ>�Öi

ä£ÔÏ{xÈÇn��
�
��

ä £ Ô Ï

{ x È Ç

n � � 


� 
 � � � � 
 �


 � � n

Ç È x {

Ï Ô £ ä � � 
 �


 � � n

Ç È x {

Ï Ô £ ä

��}ÖÀiÊx°È -i�>Í���Ã��«ÊLiÍÝii�Ê
�Í�>Ã�Ê>�`Ê.V>����}Ê
�ÀiVÍ���Ã

0�iÊÃi�iVÍ���Ê�vÊL�ÍÃÊvÀ��ÊÍ�iÊ
�Í >Ã�+>ÍÍiÀ�ÊÀi}�ÃÍiÀÊV>�ÊLiÊ��ÀÀ�Ài`]ÊÍ�>ÍÊ�Ã]
Í�iÊ«>ÍÍiÀ�Ê�ÃÊÍÀ>ÜiÀÃi`ÊvÀ��Ê .
ÊÍ�Ê�.
ÊÀ>Í�iÀÊÍ�>�Ê�.
ÊÍ�Ê .
°Ê��Ã�]ÊÍ�iÊÃi�Ãi
�vÊÍ�iÊÍiÃÍÊV>�ÊLiÊÀiÜiÀÃi`ÊÃÖV�ÊÍ�>ÍÊ>ÊÃiÍÊL�ÍÊV>ÖÃiÃÊ>ÊvÀ>}�i�ÍÊÍ�ÊLiÊÀi�iVÍi`Ê>�`
Ü�ViÊÜiÀÃ>°Ê0��ÃÊV��ÍÀ��Ê�ÃÊv�Ö�`Ê��ÊÍ�iÊ->ÃÍiÀ�ãiÀ �`iÊÀi}�ÃÍiÀ]Ê`iÃVÀ�Li`Ê��
ÃiVÍ���ÊÅx°Ï°££°

8�i�Ê��iÊ
�Í�>«ÊÝ�À`Ê�>ÃÊLii�ÊiÞ�>ÖÃÍi`Ê>�`Ê«�Þi�ÃÊ��ÊÍ�iÊÀiVÍ>�}�iÊÃÍ���ÊÀi�>��
Í�i�ÊÀ>ÃÍiÀ�ã>Í���Ê�ÃÊÃÖÃ«i�`i`ÊÖ�Í��ÊÍ�iÊ�iÞÍÊÝÀ�ÍiÊÍ�ÊÍ�iÊ
�Í >Ã�+>ÍÍiÀ�ÊÀi}�ÃÍiÀ]
�ÀÊÍ�iÊL�Í�>Ã�ÊV>�ÊLiÊÀiÖÃi`°Ê�vÊÍ�iÊL�Í�>Ã�Ê�ÃÊÃÍ���ÊÜ>��`ÊÝ�i�Ê>Ê�iÝÊ���iÊ�ÃÊÃÍ>ÀÍi`
�ÍÊV>�ÊV��Í��ÖiÊÍ�ÊÍ�iÊ�iÞÍÊ���iÊ�ÀÊLiÊ`�ÃV>À`i`Ê>�`Ê>Ê�iÝÊ��iÊÃÍ>ÀÍi`ÆÊÍ�iÊÃÍ>ÀÍ
«�Ã�Í���Ê�vÊÍ�iÊ�>Ã�ÊV>�ÊLiÊÃ«iV�v�i`ÊÍ�Ê>���ÝÊÍ�iÊv�ÀÃÍÊL�ÍÃÊÍ�ÊLiÊ�}��Ài`°Ê�ÍÊ�ÃÊ>�Ã�
«�ÃÃ�L�iÊÍ�Ê��`iÞÊ��Í�ÊÍ�iÊ�>Ã�ÊÖÃ��}ÊÍ�iÊ9Ê«�Ã�Í���Ê�vÊÍ�iÊ->ÃÍiÀ�ãiÀ°Ê0��ÃÊ>���ÝÃ
ÏÔÊL�ÍÊÝ�`iÊÝ��`�ÝÊ>��}�i`ÊL�ÍÊ«>ÍÍiÀ�ÆÊÖÃi`ÊÝ�Í�Ê>Ê�iÝÊ�>Ã�Êv�ÀÊiÜiÀßÊÃV>����iÊ>
ÏÔÞÏÔÊÃÍ�««�iÊ«>ÍÍiÀ�ÊV>�ÊLiÊÃÖ««�ÀÍi`°

��ÀÊiÞ>�«�iÊ>ÊxÊ«�Þi�ÊÝ�`i]ÊnÊ«�Þi�Ê��}�ÊL�Í�>«ÊÀiµÖ�ÀiÃÊ>ÊÀi}�ÃÍiÀÊÃiÍ�Ö«Ê>Ã
v����ÝÃ\
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// Set the Rasterizer mode to the default, see
// §5.3.11

RasterizerMode (0)

// Set-up the start values and the deltas.
// Note that the X and Y coordinates are converted to
// 16.16 format

StartXDom (X<<16)
dXDom (0)
StartXSub ((X + 5)<<16)       // Right hand edge pixels get
                              // missed off.

StartY (Y<<16)
dY (1<<16)
Count (8)

// At least the following bits require setting for the
// Render command.

render.PrimitiveType = PERMEDIA_TRAPEZOID_PRIMITIVE
render.SyncOnBitMask = PERMEDIA_TRUE
render.ReuseBitMask = PERMEDIA_FALSE

// Issue render command. First fragment will be
// generated on receipt of the BitMaskPattern

Render (render)

// 8x5 pixel bitmap requires 40 bits, and so 2
// 32 bit words.

BitMaskPattern (patternWord0)
BitMaskPattern (patternWord1)

-i�`iÀ��}ÊÝ���ÊÃÍ>ÀÍÊ>ÃÊÃ���Ê>ÃÊÍ�iÊv�ÀÃÍÊ«>ÍÍiÀ�8�À`Ê�ÃÊ��>`i`Ê��Í�ÊÍ�i

�Í >Ã�+>ÍÍiÀ�ÊÀi}�ÃÍiÀ°

x°Ï°� 
��V�Ê8À�ÍiÃÊ>�`Ê
�Í�>«Ã

0�iÊv>ÃÍiÃÍÊÝ>ßÊÍ�ÊÀi�`iÀÊ`�Ý���>`i`ÊL�Í�>«Ê`>Í>]Ê��ÍÊÀiµÖ�À��}Ê��}�V>�Ê�«
«À�ViÃÃ��}]Ê�ÃÊÍ�ÊÖÃiÊL��V�Êv���Ã°Ê0�iÊ->ÃÍiÀ�ãiÀÊ�ÃÊÃiÍ�Ö«Ê>ÃÊ��À�>�ÊÃiÍÍ��}ÊÍ�i
�>ÃÍ������>L�iÊL�Í°Ê�vÊ�ÍÊ�ÃÊ�iViÃÃ>ÀßÊÍ�Ê>�Ã�Ê«��ÍÊÍ�iÊL>V�}À�Ö�`ÊV���ÀÊÍ�i�]ÊÍ�i
�«iÀ>Í���ÊÃ��Ö�`ÊLiÊÀi«i>Íi`Êv�ÀÊÍ�iÊL>V�}À�Ö�`ÊV���ÀÊLÖÍÊÝ�Í�ÊÍ�iÊ��ÜiÀÍ
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Register Name Data
Field

Description

Render See
below

Starts the rasterization process

ContinueNewDom 12 bit
integer

Allows the rasterization to continue with a new dominant edge The dominant
edge DDA is reloaded with the new parameters. The subordinate edge is
carried on from the previous trapezoid. This allows any convex polygon to be
broken down into a collection of trapezoids, with continuity maintained
across boundaries. Since this command only affects the Rasterizer DDA and
not that of any other units, it is not suitable for 3D operations.

The data field holds the number of scanlines to fill.  Note this count does not
get loaded into the Count register.

ContinueNewSub 12 bit
integer

Allows the rasterization to continue with a new subordinate edge. The
subordinate DDA is reloaded with the new parameters. The dominant edge is
carried on from the previous trapezoid. This is useful when scan converting
triangles with a ’knee’ (i.e. two subordinate edges).

The data field holds the number of scanlines to fill. Note this count does not
get loaded into the Count register.

Continue 12 bit
integer

Allows the rasterization to continue after new delta value(s) have been
loaded, but does not cause either of the primitive’s edge DDAs to be
reloaded. This can result in the accumulation of rasterization errors causing
imprecise rendering.

The data field holds the number of scanlines to fill. Note this count does not
get loaded into the Count register.

ContinueNewLine 12 bit
integer

Allows the rasterization to continue for the next segment in a polyline.  The
XY position is carried on from the previous line, however the fraction bits in
the DDAs can be: kept, set to zero, half, or nearly one half, under control of
the RasterizerMode.

The data field holds the number of pixels in a line. Note this count does not
get loaded into the Count register.

The use of ContinueNewLine is not recommended for OpenGL because the
DDA units will start with a slight error as compared with the value they
would have been loaded with for the second and subsequent segments.

WaitForCompletion Not used This is used to suspend the PERMEDIA core until all outstanding reads and
writes in framebuffer memory units have completed. This is intended to
prevent a new primitive from starting to be rasterized before the previous
primitive is completely finished. It would be used, for example, to separate
texture downloads from the surrounding primitives. The same functionality
can be achieved using the Sync command and waiting for it in the Host Out
FIFO. However, using WaitForCompletion  doesn’t involve the host and can
be inserted into a DMA buffer.

0>L�iÊx°{ ->ÃÍiÀ�ãiÀÊ����>�`Ê-i}�ÃÍiÀÃ
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RasterizerMode See below Defines the long term mode of operation of the Rasterizer.

StartXDom Signed fixed point 12.15
format

Initial X value for the dominant edge in trapezoid filling, or
initial X value in line drawing.

dXDom Signed fixed point 12.15
format

Value added when moving from one scanline to the next for
the dominant edge in trapezoid filling.

Also holds the change in X when plotting lines so for Y
major lines this will be some fraction (dx/dy), otherwise it is
normally ± 1.0, depending on the required scanning
direction.

StartXSub Signed fixed point 12.15
format

Initial X value for the subordinate edge.

dXSub Signed fixed point 12.15
format

Value added when moving from one scanline to the next for
the subordinate edge in trapezoid filling.

StartY Signed fixed point 12.15
format

Initial scanline in trapezoid filling, or initial Y position for
line drawing.

dY Signed fixed point 12.15
format

Value added to Y to move from one scanline to the next.
For X major lines this will be some fraction (dy/dx),
otherwise it is normally ± 1.0, depending on the required
scanning direction.

Count 12 bit integer Number of pixels in a line. Number of scanlines in a
trapezoid.

Xlimits Xmax: 2’s complement 12
bit value in the upper word.
Xmin: 2’s complement 12
bit value in the lower word.

Defines the X extents that the Rasterizer should fill
between. A span is rasterized if its X value satisfies:
Xmin £ X < Xmax

Ylimits Ymax: 2’s complement 12
bit value in the upper word.
Ymin: 2’s complement 12
bit value in the lower word.

Defines the Y extents that the Rasterizer should fill
between. A scanline is filled if its Y value satisfies:
Ymin £ Y < Ymax

RectangleOrigin Y: 2’s complement 12 bit
value in the upper word.
X: 2’s complement 12 bit
value in the lower word.

Defines the origin of a rectangle primitive. The corner of the
rectangle this refers to is controlled by the rectangle fill
direction fields in the Render command.

RectangleSize Height: 2’s complement 12
bit value in the upper word.
Width: 2’s complement 12
bit value in the lower word.

0>L�iÊx°x ->ÃÍiÀ�ãiÀÊ���ÍÀ��Ê-i}�ÃÍiÀÃ
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Bit No. Name Description

0 AreaStippleEnable Enable area stippling.

1, 2 Reserved

3 FastFillEnable Enable fast fill using VRAM block mode.

4, 5 Reserved

6, 7 PrimitiveType Set type of primitive:
 0 = line
1 = trapezoid
2 = point
3 = rectangle

8, 9, 10 Reserved

11 SyncOnBitMask Enable bitmask test.  Wait for new bitmask

when current one expires unless

SyncOnHostData or ReuseBitmask enabled.

12 SyncOnHostData Wait for host data before sending step message.

13 TextureEnable Enable texturing.

14 FogEnable Enable fog.

15 Reserved

16 SubPixelCorrectionEnable Enable sub-pixel correction.

17 ReuseBitMask Reuse bitmask when last bit used.

18, 19 Reserved

20 RejectNegativeFace Used by Delta unit.

21 IncreaseX Direction of fill for rectangle

22 IncreaseY Direction of fill for rectangle

0>L�iÊx°È -i�`iÀÊ����>�`Ê-i}�ÃÍiÀÊ��i�`Ã
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.iÜiÀ>�Ê���}�ÍiÀ�Ê->ÃÍiÀ�ãiÀÊ��`iÃÊ>ÀiÊÃÍ�Ài`Ê��ÊÍ�iÊ->ÃÍiÀ�ãiÀ �`iÊÀi}�ÃÍiÀÊ>Ã
Ã��Ý�ÊLi��Ý\

Bit No Name Description

0 MirrorBitMask When this bit is set the bitmask bits are consumed from the most
significant end towards the least significant end.
When this bit is reset the bitmask bits are consumed from the least
significant end towards the most significant end.

1 InvertBitMask When this bit is set the bitmask is inverted first before being tested.

2,3 FractionAdjust These bits are for the ContinueNewLine command and specify how the
fraction bits in the Y and XDom DDAs are adjusted:

0: No adjustment is done
1: Set the fraction bits to zero
2: Set the fraction bits to half
3: Set the fraction to nearly half, i.e. 0x7fff

4,5 BiasCoordinates These bits control how much is added onto the StartXDom, StartXSub
and StartY values when they are loaded into the DDA units.  The
original registers are not affected:

0: Zero is added
1: Half is added
2: Nearly half, i.e. 0x7fff is added

6 ForceBackgroundColor This bit, when set, causes the color to be taken from the Texel0 register
instead of the normal color if the bitmask test fails.

7,8 BitMaskByteSwapMode Controls byte swapping of the bitmask. If input is ABCD,
0: ABCD
1: BADC
2: CDAB
3: DCBA

9 BitMaskPacking If enabled, the current bitmask is discarded at the end of every scanline
even if it has not been finished.

0: Enabled
1: Disabled

10..14 BitMaskOffset Position of first bit to test in bitmask.

15,16 HostdataByteSwapMode Controls byte swapping of host data. If input is ABCD,
0: ABCD
1: BADC
2: CDAB
3: DCBA

17 Reserved

18 LimitsEnable If enabled, quickly reject areas of primitive outside defined area.
0: Disabled
1: Enabled

19 BitMaskRelative Controls whether bitmask is indexed by counter or by lower 5 bits of X
value.

0: Disabled
1: Enabled

0>L�iÊx°Ç ->ÃÍiÀ�ãiÀÊ �`iÊ-i}�ÃÍiÀ

0�iÊÀi}�ÃÍiÀÊ
�Í >Ã�+>ÍÍiÀ�ÊÃ��«�ßÊ���`ÃÊÍ�iÊÏÔ�L�ÍÊ�>Ã�Êv�ÀÊL�ÍÊ�>Ã�ÊÃÍ�««���}°
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0Ý�ÊÃV�ÃÃ�ÀÊÍiÃÍÃÊ>ÀiÊ«À�Ü�`i`Ê��Ê+�- �
��]ÊÍ�iÊ2ÃiÀÊ.V�ÃÃ�ÀÊÍiÃÍÊ>�`ÊÍ�iÊ.VÀii�
.V�ÃÃ�ÀÊÍiÃÍ°Ê0�iÊÖÃiÀÊÃV�ÃÃ�ÀÊV�iV�ÃÊi>V�ÊvÀ>}�i�ÍÊ>}>��ÃÍÊ>ÊÖÃiÀÊÃÖ««��i`ÊÃV�ÃÃ�À
Ài}���ÆÊÍ�iÊÃVÀii�ÊÃV�ÃÃ�ÀÊV�iV�ÃÊÍ�>ÍÊÍ�iÊvÀ>}�i�ÍÊ��iÃÊÝ�Í���ÊÍ�iÊÃVÀii�°ÊÊ0�i
ÃÍ�««�iÊÍiÃÍÊV�iV�ÃÊi>V�ÊvÀ>}�i�ÍÊ>}>��ÃÍÊ>�ÊnÞnÊ«>ÍÍiÀ�°

x°{°£ 2ÃiÀÊ.V�ÃÃ�ÀÊ0iÃÍ

0�iÊÖÃiÀÊÃV�ÃÃ�ÀÊÍiÃÍ]ÊÍiÃÍÃÊi>V�ÊvÀ>}�i�ÍÊ>ÃÊv����ÝÃ\

9 ��Ê�rÊ9Ê�Ê9 >Þ

: ��Ê�rÊ:Ê�Ê: >Þ

8�iÀiÊ9Ê>�`Ê:Ê>ÀiÊÍ�iÊV��À`��>ÍiÃÊv�ÀÊÍ�iÊvÀ>}�i�ÍÃ]Ê>�`Ê9 ��]Ê9 >Þ]Ê: ��
>�`Ê: >ÞÊ`iv��iÊÍ�iÊÖÃiÀÊÃÖ««��i`ÊÃV�ÃÃ�ÀÊÀi}���°Ê�vÊ>ÊvÀ>}�i�ÍÊv>��ÃÊÍ�iÊÍiÃÍÊ�ÍÊ�Ã
`�ÃV>À`i`°Ê0�iÊÍiÃÍÊ�>ßÊLiÊÃVÀii�Ê�ÀÊÝ��`�ÝÊÀi�>Í�Üi°Ê0��ÃÊÍiÃÍÊ>««��iÃÊÍ�Ê��À�>�
«�Þi�ÃÊ>�`ÊL��V�Êv���Ê�«iÀ>Í���Ã°

x°{°Ô .VÀii�Ê.V�ÃÃ�ÀÊ0iÃÍÃ

0��ÃÊÍiÃÍÊi�ÃÖÀiÃÊÍ�>ÍÊ>Ê«�Þi�Ê��iÃÊÝ�Í���ÊÍ�iÊÃVÀii�ÊL�Ö�`>À�iÃ°ÊÊ��ÀÊi>V�ÊvÀ>}�i�Í
Í�iÊ9:Ê�À�}��ÊÃÍ�Ài`Ê��ÊÍ�iÊ8��`�Ý#À�}��ÊÀi}�ÃÍiÀÊ�ÃÊ>``i`ÊÍ�ÊÍ�iÊvÀ>}�i�Í
V��À`��>ÍiÃÊ>�`ÊÍ��ÃÊ�ÃÊÍiÃÍi`Ê>}>��ÃÍÊÍ�iÊÃVÀii�ÊL�Ö�`>À�iÃÊÃÍ�Ài`Ê��ÊÍ�i
.VÀii�.�ãiÊÀi}�ÃÍiÀ°ÊÊ.��ViÊÍ�iÊ9Ê>�`Ê:ÊV��À`��>ÍiÃÊ>ÀiÊ�i�`Ê>ÃÊÔ¿ÃÊV��«�i�i�Í
�Ö�LiÀÃ]ÊÍ�iÊÝ��`�ÝÊ�À�}��ÊV>�ÊLiÊ��Üi`Ê�vvÊÍ�iÊi`}iÃÊ�vÊÍ�iÊÃVÀii�°

0�iÊv����Ý��}ÊÍiÃÍÊ�ÃÊ�>`i\

äÊ�rÊÊ­9Ê³Ê89®ÊÊ�Ê.8

äÊ�rÊÊ­:Ê³Ê8:®ÊÊ�Ê.�

8�iÀi\

9ÊrÊ�À>}�i�ÍÊ9ÊV��À`��>Íi 89ÊrÊ8��`�ÝÊ�À�}��Ê9ÊV��À`��>Íi

:ÊrÊ�À>}�i�ÍÊ:ÊV��À`��>Íi 8:ÊrÊ8��`�ÝÊ�À�}��Ê:ÊV��À`��>Íi

.8ÊrÊ.VÀii�Ê8�`Í�

.�ÊrÊ.VÀii�Ê�i�}�Í

0�iÊ`�>}À>�ÊLi��ÝÊÃ��ÝÃÊ>ÊÃ��«�iÊÃVi�>À��Ê�vÊ>ÊÃVÀii�ÊÝ�Í�Ê>ÊÃ��}�iÊÝ��`�ÝÊÝ��V�
�>ÃÊ>ÊÖÃiÀÊ`iv��i`ÊÃV�ÃÃ�ÀÊÀi}���°Ê0�iÊÃ�>`i`Ê>Ài>ÊÃ��ÝÃÊÍ�iÊÀi}���ÊÝ�iÀi
vÀ>}�i�ÍÃÊ«>ÃÃÊÍ�iÊÖÃiÀÊ>�`ÊÃVÀii�ÊÃV�ÃÃ�ÀÊÍiÃÍÃÊ>�`ÊÃ�ÊV>�Ê«À�}ÀiÃÃÊ��ÊÍ�iÊ«�«i���i°
�À>}�i�ÍÃÊ�ÖÍÃ�`iÊÍ��ÃÊÀi}���Ê>ÀiÊVÖ��i`ÊvÀ��ÊÍ�iÊ«�«i���i°Ê0��ÃÊÍiÃÍÊ>««��iÃÊÍ�
��À�>�Ê«�Þi�ÃÊ>�`ÊL��V�Êv���Ê�«iÀ>Í���Ã°
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(X, Y)

Screen
Height
(SH)

Screen Width (SW)

Window Origin
(WX, WY)

User
Scissor

Min

User
Scissor

Max

Writeable Region

Scissor Region

Screen

��}ÖÀiÊx°� .VÀii�Ê.V�ÃÃ�ÀÊ>�`Ê2ÃiÀÊ.V�ÃÃ�ÀÊ0iÃÍÃ

0��ÃÊÍiÃÍÊ�>ßÊÀi�iVÍÊvÀ>}�i�ÍÃÊ�vÊÃ��iÊ«>ÀÍÊ�vÊ>ÊÝ��`�ÝÊ�>ÃÊLii�Ê��Üi`Ê�vvÊÍ�i
ÃVÀii�°Ê�ÍÊÝ���Ê��ÍÊÀi�iVÍÊvÀ>}�i�ÍÃÊ�vÊ«>ÀÍÊ�vÊ>ÊÝ��`�ÝÊ�ÃÊÃ��«�ßÊ�ÜiÀ�>««i`ÊLß
>��Í�iÀÊÝ��`�Ý°

0�iÊÃVÀii�ÊÃV�ÃÃ�ÀÊÝ�Ö�`Ê��À�>��ßÊLiÊi�>L�i`°Ê0�iÊ��ÃÍÊV�����ÊiÞVi«Í���Ê�Ã
`ÖÀ��}Ê��>}iÊÖ«��>`°

x°{°Ï �Ài>Ê.Í�««���}

��ÊnÊÞÊnÊL�ÍÊ>Ài>ÊÃÍ�««�iÊ«>ÍÍiÀ�ÊV>�ÊLiÊ>««��i`ÊÍ�ÊvÀ>}�i�ÍÃ°Ê0�iÊ�i>ÃÍÊÃ�}��v�V>�ÍÊÏ
L�ÍÃÊ�vÊÍ�iÊvÀ>}�i�Í¿ÃÊ­9]:®ÊV��À`��>ÍiÃ]Ê��`iÞÊ��Í�Ê>ÊÔ
ÊÃÍ�««�iÊ«>ÍÍiÀ�°Ê�vÊÍ�i
Ãi�iVÍi`ÊL�ÍÊ��ÊÍ�iÊ«>ÍÍiÀ�Ê�ÃÊÃiÍ]ÊÍ�i�ÊÍ�iÊvÀ>}�i�ÍÊ«>ÃÃiÃÊÍ�iÊÍiÃÍ]Ê�Í�iÀÝ�ÃiÊ�ÍÊ�Ã
Ài�iVÍi`°Ê��Ê>``�Í���ÊÍ�iÊL�ÍÊ«>ÍÍiÀ�ÊV>�ÊLiÊ��ÜiÀÍi`Ê�ÀÊ��ÀÀ�Ài`°Ê��ÜiÀÍ��}ÊÍ�iÊL�Í
«>ÍÍiÀ�Ê�>ÃÊÍ�iÊivviVÍÊ�vÊV�>�}��}ÊÍ�iÊÃi�ÃiÊ�vÊÍ�iÊ>VVi«ÍÉÀi�iVÍÊÍiÃÍ°Ê�vÊÍ�iÊ��ÀÀ�À
L�ÍÊ�ÃÊÃiÍÊÍ�iÊ��ÃÍÊÃ�}��v�V>�ÍÊL�ÍÊ�vÊÍ�iÊ«>ÍÍiÀ�Ê�ÃÊÍ�Ý>À`ÃÊÍ�iÊ�ivÍÊ�vÊÍ�iÊÝ��`�Ý]
Í�iÊ`iv>Ö�ÍÊ�ÃÊÍ�iÊV��ÜiÀÃi°

��ÊÃ��iÊÃ�ÍÖ>Í���ÃÊÝ��`�ÝÊÀi�>Í�ÜiÊÃÍ�««���}Ê�ÃÊÀiµÖ�Ài`ÊLÖÍÊV��À`��>ÍiÃÊ>ÀiÊ���ß
>Ü>��>L�iÊÃVÀii�ÊÀi�>Í�Üi°ÊÊ0�Ê>���ÝÊÝ��`�ÝÊÀi�>Í�ÜiÊÃÍ�««���}]Ê>�Ê�vvÃiÍÊ�ÃÊ>Ü>��>L�i
Ý��V�Ê�ÃÊ>``i`ÊÍ�ÊÍ�iÊV��À`��>ÍiÃÊLiv�ÀiÊ��`iÞ��}ÊÍ�iÊÃÍ�««�iÊÍ>L�i°ÊÊ9Ê>�`Ê:Ê�vvÃiÍÃ
V>�ÊLiÊV��ÍÀ���i`Ê��`i«i�`i�Í�ß°

�vÊÍ�iÊ��ÀVi
>V�}À�Ö�`����ÀÊL�ÍÊ�ÃÊÃiÍÊ��ÊÍ�iÊ�Ài>.Í�««�i �`iÊÀi}�ÃÍiÀ]
vÀ>}�i�ÍÃÊÝ��V�Êv>��ÊÍ�iÊ>Ài>ÊÃÍ�««�iÊÍiÃÍÊ>ÀiÊ��ÍÊ`�ÃV>À`i`°Ê��ÃÍi>`]ÊÍ�iÊV��Íi�ÍÃÊ�v
Í�iÊ0iÞi�äÊÀi}�ÃÍiÀÊ>ÀiÊÖÃi`Ê��Ê«�>ViÊ�vÊÍ�iÊ��À�>�ÊV���ÀÊv�ÀÊÍ�>ÍÊ«�Þi�°

�Ài>ÊÃÍ�««���}Ê�ÃÊi�>L�i`ÊÖÃ��}ÊÍ�iÊ�Ài>.Í�««�i �`iÊÀi}�ÃÍiÀÊ>�`Ê�ÖÃÍÊLi
µÖ>��v�i`ÊLßÊÍ�iÊ�Ài>.Í�««�i��>L�iÊL�ÍÊ��ÊÍ�iÊ-i�`iÀÊV���>�`ÊÀi}�ÃÍiÀ°Ê�Ài>
ÃÍ�««���}Ê�>ßÊLiÊÖÃi`ÊÝ�Í�ÊL��V�Êv���Ã]ÊLÖÍÊ��ÊÍ��ÃÊV>ÃiÊÍ�iÊL>V�}À�Ö�`ÊV���ÀÊ�ÃÊ��Í
>Ü>��>L�i°
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x°{°{ -i}�ÃÍiÀÃ

0�iÊÃV�ÃÃ�ÀÊ�«iÀ>Í���Ê�ÃÊV��ÍÀ���i`ÊLßÊÍ�iÊ.V�ÃÃ�À �`iÊÀi}�ÃÍiÀ\

än£ÈÔ{Ï£

2ÃiÀÊÃV�ÃÃ�ÀÊi�>L�i

Reserved

.VÀii�ÊÃV�ÃÃ�ÀÊi�>L�i

��}ÖÀiÊx°£ä .V�ÃÃ�ÀÊ �`iÊ-i}�ÃÍiÀ

0�iÊÃVÀii�ÊÃV�ÃÃ�ÀÊÍiÃÍÊÝ�Ö�`Ê��À�>��ßÊ>�Ý>ßÃÊLiÊi�>L�i`°Ê0�iÊ��ÃÍÊV�����
iÞVi«Í���Ê�ÃÊ`ÖÀ��}Ê��>}iÊÖ«��>`°

0�iÊÖÃiÀÊÃV�ÃÃ�ÀÊÀi}���Ê�ÃÊÃ«iV�v�i`ÊLßÊÍÝ�ÊÀi}�ÃÍiÀÃÊ.V�ÃÃ�À ��9:Ê>�`
.V�ÃÃ�À >Þ9:ÊÍ�iÊ9ÊÜ>�ÖiÃÊ>ÀiÊÃÍ�Ài`Ê��ÊÍ�iÊ�i>ÃÍÊÃ�}��v�V>�ÍÊ£ÈÊL�ÍÃÊ�vÊÍ�iÊÀi}�ÃÍiÀ]
Í�iÊ:ÊÜ>�ÖiÃÊ��ÊÍ�iÊ��ÃÍÊÃ�}��v�V>�ÍÊ£ÈÊL�ÍÃÊ�vÊÍ�iÊÀi}�ÃÍiÀ°

0�iÊ8��`�Ý#À�}��ÊÀi}�ÃÍiÀÊ�>ÃÊÍ�iÊ9ÊV��À`��>ÍiÊ�vÊÍ�iÊ�À�}��ÊÃÍ�Ài`Ê��ÊÍ�iÊ�i>ÃÍ
Ã�}��v�V>�ÍÊ£ÈÊL�ÍÃÊ�vÊÍ�iÊÀi}�ÃÍiÀ]Ê>�`ÊÍ�iÊ:ÊV��À`��>ÍiÊ��ÊÍ�iÊ��ÃÍÊÃ�}��v�V>�ÍÊ£È
L�ÍÃÊ�vÊÍ�iÊÀi}�ÃÍiÀ°Ê�ÃÊi>V�ÊvÀ>}�i�ÍÊ�ÃÊ}i�iÀ>Íi`ÊLßÊÍ�iÊ->ÃÍiÀ�ãiÀÊÖ��Í]ÊÍ��ÃÊ�À�}��
�ÃÊ>``i`ÊÍ�ÊÍ�iÊV��À`��>ÍiÃÊ�vÊÍ�iÊvÀ>}�i�ÍÊÍ�Ê}i�iÀ>ÍiÊ�ÍÃÊÃVÀii�ÊV��À`��>ÍiÃ°

0�iÊ.VÀii�.�ãiÊÀi}�ÃÍiÀÊÃ«iV�v�iÃÊÍ�iÊÃVÀii�ÊÝ�`Í�Ê>�`Ê�i�}�Í]ÊÝ�Í�ÊÍ�iÊÝ�`Í�Ê��
Í�iÊ�i>ÃÍÊÃ�}��v�V>�ÍÊ£ÈÊL�ÍÃÊ>�`ÊÍ�iÊ�i�}�ÍÊ��ÊÍ�iÊ��ÃÍÊÃ�}��v�V>�ÍÊ£ÈÊL�ÍÃ°

0�iÊ>Ài>ÊÃÍ�««�iÊ�«iÀ>Í���Ê�ÃÊV��ÍÀ���i`ÊLßÊÍ�iÊ�Ài>.Í�««�i �`iÊÀi}�ÃÍiÀ\

än£ÈÔ{Ï£

��>L�iÊ2��Í!�ÍÊÖÃi`

��ÜiÀÍÊ.Í�««�iÊ+>ÍÍiÀ�

-iÃiÀÜi`

 �ÀÀ�À9

 �ÀÀ�À:

��ÀVi
>V�}À�Ö�`����À

9#vvÃiÍ:#vvÃiÍ

!�ÍÊÖÃi`

-iÃiÀÜi`

��}ÖÀiÊx°££ �Ài>.Í�««�i �`iÊ-i}�ÃÍiÀ

0�iÊ��>L�i2��ÍÊL�ÍÊ�ÃÊµÖ>��v�i`ÊLßÊÍ�iÊ�Ài>.Í�««�i��>L�iÊL�ÍÃÊ��ÊÍ�iÊ-i�`iÀ
V���>�`ÊÀi}�ÃÍiÀ°Ê0�iÊ>Ài>ÊÃÍ�««�iÊ�ÃÊÃiÍ�Ö«Ê��ÊÍ�iÊ�Ài>.Í�««�i+>ÍÍiÀ��R�Ài}�ÃÍiÀ]
Ý�iÀiÊR�Ài«ÀiÃi�ÍÃÊ>�Ê��Íi}iÀÊLiÍÝii�ÊäÊ>�`ÊÇ°
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x°{°x .V�ÃÃ�ÀÊ�Þ>�«�i

0�Êi�>L�iÊÃVÀii�ÊÃV�ÃÃ�ÀÊv�ÀÊ>ÊÀi}���\Ê£äÊ�rÊ9Ê�Êxää]Ê£ääÊ�rÊ:Ê�ÊÔääÊÝ�Í�Ê>ÊÃVÀii�
Ã�ãiÊ�vÊ£ÔnäÞ£äÔ{Ê>�`ÊÍ�iÊÝ��`�ÝÊ�À�}��Ê>ÍÊ­£ää]£ää®°

// Set the screen size
screenSize.Width = 1280
screenSize.Height = 1024

ScreenSize(screenSize)

// Set the window origin
windowOrigin.X = 100
windowOrigin.Y = 100

// Set-up the user scissor values
minXY.X = 10
minXY.Y = 100
maxXY.X = 500
maxXY.Y = 200
ScissorMinXY(minXY) // Load the registers
ScissorMaxXY(maxXY)

// Enable the unit
scissorMode.UserScissorEnable = PERMEDIA_ENABLE
scissorMode.ScreenScissorEnable = PERMEDIA_ENABLE

ScissorMode(scissorMode)

// Render primitives
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x°{°È �Ài>Ê.Í�««�iÊ�Þ>�«�i

�ÊÀi«i>Í��}Ê>Ài>ÊÃÍ�««�iÊ«>ÍÍiÀ�Ê�vÊÔÞÔÊ«�Þi�ÃÊ«À�`ÖV��}Ê>Êxä¯Ê}ÀißÊ>Ài>\

AreaStipplePattern0(0xAA)
AreaStipplePattern1(0x55)
AreaStipplePattern2(0xAA)
AreaStipplePattern3(0x55)
AreaStipplePattern4(0xAA)
AreaStipplePattern5(0x55)
AreaStipplePattern6(0xAA)
AreaStipplePattern7(0x55)

// Set-up mode register
areaStippleMode.UnitEnable = PERMEDIA_ENABLE
areaStippleMode.XOffset = 0
areaStippleMode.YOffset = 0
areaStippleMode.Invert = 0
areaStippleMode.MirrorY = 0
areaStippleMode.MirrorX = 0

// Load mode register
AreaStippleMode(areaStippleMode)

// When issuing a Render command, the AreaStippleEnable bit
// should be set in addition to the area stipple test being
// enabled:
// render.AreaStippleEnable = PERMEDIA_TRUE
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��� 0SGEPFYJJIV�6IEH�ERH�;VMXI�9RMXW

0�iÊ��V>�LÖvviÀÊ���`ÃÊÍ�iÊ.Íi�V��Ê>�`Ê
i«Í�Ê`>Í>Ê>ÃÃ�V�>Íi`ÊÝ�Í�Ê>ÊvÀ>}�i�Í°
��Í��Ö}�ÊÃi«>À>ÍiÊÖ��ÍÃÊ��ÊÍ�iÊ�ß«iÀ«�«i���i]ÊÍ�iÊ��V>�LÖvviÀÊÀi>`Ê>�`ÊÝÀ�ÍiÊÖ��ÍÃ
>ÀiÊLiÃÍÊV��Ã�`iÀi`Ê>ÃÊ>Ê«>�À°

x°x°£ ��V>�LÖvviÀÊ-i>`

0�iÊ�
-i>` �`iÊÀi}�ÃÍiÀÊV>�ÊLiÊV��v�}ÖÀi`ÊÍ�Ê�>�iÊä]Ê£Ê�ÀÊÔÊÀi>`ÃÊ�vÊÍ�i
��V>�LÖvviÀ°ÊÊ0�iÊv����Ý��}Ê>ÀiÊÍ�iÊ��ÃÍÊV�����Ê��`iÃÊ�vÊ>VViÃÃÊÍ�ÊÍ�i
��V>�LÖvviÀ\

U !�À�>�ÊÀi�`iÀ��}ÊÝ�Í��ÖÍÊ`i«Í�Ê�ÀÊÃÍi�V��ÊÍiÃÍ��}°ÊÊ0��ÃÊÀiµÖ�ÀiÃÊ��Ê��V>�LÖvviÀ
Ài>`ÃÊ�ÀÊÝÀ�ÍiÃ°

U !�À�>�ÊÀi�`iÀ��}ÊÝ�Í�Ê`i«Í�Ê>�`É�ÀÊÃÍi�V��ÊÍiÃÍ��}ÊÀiµÖ�Ài`ÊÝ��V�ÊV��`�Í���>��ß
ÀiµÖ�ÀiÃÊÍ�iÊ��V>�LÖvviÀÊÍ�ÊLiÊÖ«`>Íi`°Ê0��ÃÊÀiµÖ�ÀiÃÊ��V>�LÖvviÀÊÀi>`ÃÊ>�`ÊÝÀ�ÍiÃ
Í�ÊLiÊi�>L�i`°

U ��«ßÊ�«iÀ>Í���Ã°ÊÊ#«iÀ>Í���ÃÊÝ��V�ÊV�«ßÊ>��Ê�ÀÊ«>ÀÍÊ�vÊÍ�iÊ��V>�LÖvviÀ°ÊÊ0��Ã
ÀiµÖ�ÀiÃÊÀi>`ÃÊ>�`ÊÝÀ�ÍiÃÊi�>L�i`°

U 2«��>`É`�Ý���>`Ê�«iÀ>Í���Ã°ÊÊ#«iÀ>Í���ÃÊÝ��V�Ê`�Ý���>`Ê`i«Í�Ê�ÀÊÃÍi�V��
��v�À�>Í���ÊÍ�ÊÍ�iÊ��V>�LÖvviÀ]Ê�ÀÊÀi>`ÊL>V�Ê`i«Í�Ê�ÀÊÃÍi�V��ÊÜ>�ÖiÃÊvÀ��ÊÍ�i
��V>�LÖvviÀÊÍ�ÊÍ�iÊ��ÃÍ°

0�iÊ>``ÀiÃÃÊV>�VÖ�>Í���Ê��«�i�i�ÍÃÊÍ�iÊv����Ý��}ÊiµÖ>Í���Ã\


�ÍÍ��Ê�ivÍÊ�À�}��Ê�


iÃÍ��>Í���Ê>``ÀiÃÃÊrÊ�
8��`�Ý
>ÃiÊ�Ê:ÊIÊ8Ê³Ê9

.�ÖÀViÊ>``ÀiÃÃÊrÊ�
8��`�Ý
>ÃiÊ�Ê:ÊIÊ8Ê³Ê9Ê³Ê�
.�ÖÀVi#vvÃiÍ

0�«Ê�ivÍÊ�À�}��Ê�


iÃÍ��>Í���Ê>``ÀiÃÃÊrÊ�
8��`�Ý
>ÃiÊ³Ê:ÊIÊ8Ê³Ê9

.�ÖÀViÊ>``ÀiÃÃÊrÊ�
8��`�Ý
>ÃiÊ³Ê:ÊIÊ8Ê³Ê9Ê³Ê�
.�ÖÀVi#vvÃiÍ

Ý�iÀi\


iÃÍ��>Í���
>``ÀiÃÃ

�ÃÊÍ�iÊ>``ÀiÃÃÊ>�ßÊÝÀ�ÍiÊÝ���ÊLiÊ�>`iÊÍ�Ê>�`Ê>�ßÊ`iÃÍ��>Í���
Ài>`ÊÝ���ÊLiÊ�>`iÊvÀ��°

.�ÖÀViÊ>``ÀiÃÃ �ÃÊÍ�iÊ>``ÀiÃÃÊ>ÊÃ�ÖÀViÊÀi>`ÊÝ���ÊLiÊ�>`iÊvÀ��°

9 �ÃÊÍ�iÊ«�Þi�¿ÃÊ9ÊV��À`��>Íi°

: �ÃÊÍ�iÊ«�Þi�¿ÃÊ:ÊV��À`��>Íi°

�
8��`�Ý
>Ãi ���`ÃÊÍ�iÊL>ÃiÊ>``ÀiÃÃÊ��ÊÍ�iÊ��V>�LÖvviÀÊ�vÊÍ�iÊVÖÀÀi�Í
Ý��`�Ý°
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�
.�ÖÀVi#vvÃiÍ �ÃÊ��À�>��ßÊãiÀ�ÊiÞVi«ÍÊ`ÖÀ��}Ê>ÊV�«ßÊ�«iÀ>Í���ÊÝ�iÀiÊ`>Í>
�ÃÊÀi>`ÊvÀ��Ê��iÊ>``ÀiÃÃÊ>�`ÊÝÀ�ÍÍi�ÊÍ�Ê>��Í�iÀÊ>``ÀiÃÃ°
0�iÊ�vvÃiÍÊvÀ��Ê`iÃÍ��>Í���ÊÍ�ÊÃ�ÖÀViÊ�ÃÊ�i�`Ê��ÊÍ�i
�
.�ÖÀVi#vvÃiÍÊÀi}�ÃÍiÀ°

8 �ÃÊÍ�iÊÃVÀii�ÊÝ�`Í�°ÊÊ#��ßÊ>ÊÃÖLÃiÍÊ�vÊÝ�`Í�ÃÊ>ÀiÊÃÖ««�ÀÍi`
>�`ÊÍ�iÃiÊ>ÀiÊi�V�`i`Ê��Í�ÊÍ�iÊ++ä]Ê++£Ê>�`Ê++ÔÊv�i�`ÃÊ��
Í�iÊ�
-i>` �`iÊÀi}�ÃÍiÀ°Ê.iiÊÍ�iÊÍ>L�iÊ��Ê�««i�`�ÞÊ�Êv�À
��ÀiÊ`iÍ>��Ã°

0�iÊ��V>�LÖvviÀÊV>�ÊLiÊÀi>`Ê��ÊÍ�ÀiiÊv�À�>ÍÃ\Ê�

iv>Ö�Í]Ê�
.Íi�V��Ê�ÀÊ�

i«Í�°
0�iÃiÊÍi��Ê+�- �
��ÊÝ��V�Ê>Ài>ÃÊ�vÊÍ�iÊ��V>�LÖvviÀÊ�ÃÊÀiµÖ�Ài`°Ê�

iv>Ö�ÍÊ�ÃÊÖÃi`
v�ÀÊ>��ÊV�«ßÊ>�`ÊÀi�`iÀ��}Ê�«iÀ>Í���Ã]Ê�
.Íi�V��Ê>�`Ê�

i«Í�Ê>ÀiÊÖÃi`Êv�ÀÊ��>}i
Ö«��>`Ê�vÊÍ�iÊ.Íi�V��Ê>�`Ê
i«Í�Ê«�>�iÃ°Ê0�iÊÍ>L�iÊLi��ÝÊÃÖ��>À�ãiÃÊÍ�iÊV�����
Ài�`iÀ��}Ê�«iÀ>Í���ÃÊ>�`ÊÍ�iÊÀi>`Ê��`iÃÊÀiµÖ�Ài`Êv�ÀÊÍ�i�\

-i>`.�ÖÀVi -i>`
iÃÍ��>Í��� 8À�ÍiÃ 
>Í>Ê0ß«i -i�`iÀ��}Ê#«iÀ>Í���
Disabled Disabled Disabled - Rendering with no Depth or Stencil

enabled.
Disabled Disabled Enabled LBStencil

LBDepth
Download to localbuffer from host

Disabled Enabled Disabled LBStencil
LBDepth

Upload from localbuffer to host

Disabled Enabled Enabled LBDefault Rendering with depth and/or stencil
updates enabled.

Enabled Disabled Enabled LBDefault Localbuffer copy operations .

0>L�iÊx°n ��V>�LÖvviÀÊ-i>`É8À�ÍiÊ �`iÃ

x°x°Ô ��V>�LÖvviÀÊ8À�Íi

8À�ÍiÃÊÍ�ÊÍ�iÊ��V>�LÖvviÀÊ�ÖÃÍÊLiÊi�>L�i`ÊÍ�Ê>���ÝÊ>�ßÊÖ«`>ÍiÊ�vÊÍ�iÊ��V>�LÖvviÀÊÍ�
Í>�iÊ«�>Vi°ÊÊ0�iÊ�
8À�Íi �`iÊÀi}�ÃÍiÀÊ�ÃÊ>ÊÃ��}�iÊL�ÍÊv�>}ÊÝ��V�ÊV��ÍÀ��ÃÊÖ«`>Í��}
�vÊÍ�iÊLÖvviÀ°

x°x°Ï ��V>�LÖvviÀÊ
>Í>Ê��À�>ÍÃ

0�iÊ
i«Í�Êv�i�`ÊV>�ÊLiÊi�Í�iÀÊ£xÊ�ÀÊ£ÈÊL�ÍÃÊÝ�`iÊ>�`ÊÍ�iÊ.Íi�V��Êv�i�`Êi�Í�iÀÊ£Ê�ÀÊä
L�ÍÃÊÝ�`i°ÊÊ0�iÊÍ�Í>�ÊÝ�`Í�Ê�vÊÍ�iÊ��V>�LÖvviÀÊ`>Í>ÊÃ��Ö�`Ê��ÍÊLiÊ}Ài>ÍiÀÊÍ�>�Ê£È
L�ÍÃ°ÊÊ�vÊ>Ê.Íi�V��Êv�i�`Ê�ÃÊ`iv��i`Ê�ÍÊ�VVÖ«�iÃÊL�ÍÊ£xÆÊÍ�iÊ`i«Í�Êv�i�`Ê>�Ý>ßÃÊÃÍ>ÀÍÃÊ>Í
L�ÍÊä°

0�iÊ�
-i>`��À�>ÍÊ>�`Ê�
8À�Íi��À�>ÍÊÀi}�ÃÍiÀÃÊ�ÖÃÍÊLiÊV��v�}ÖÀi`ÊÍ�ÊÍ�i
>««À�«À�>ÍiÊÜ>�ÖiÃ]ÊÃiiÊ��}°Êx°£x°Ê0�iÊv�À�>ÍÊV>�ÊLiÊ`�vviÀi�ÍÊv�ÀÊ`�vviÀi�Í
Ý��`�ÝÃ°
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x°x°{ -i}�ÃÍiÀÃ

0�iÊ�
-i>` �`iÊÀi}�ÃÍiÀÊ�ÃÊ>ÃÊÃ��Ý�ÊLi��Ý\

än£ÈÔ{Ï£

Reserved PP2Reserved PP1 PP0

+>ÀÍ�>�Ê«À�`ÖVÍÊÃi�iVÍ���

-i>`.�ÖÀViÊi�>L�i

-i>`
iÃÍ��>Í���Êi�>L�i


>Í>Ê0ß«i

8��`�ÝÊ�À�}��

+>ÍV�Ê��>L�i

��}ÖÀiÊx°£Ô �
-i>` �`iÊ-i}�ÃÍiÀ

+>ÍV���>L�i]ÊÝ�i�ÊÃiÍ]Êi�>L�iÃÊ��À�>�Ê«>ÍV�Ê>``ÀiÃÃ��}Ê�vÊÍ�iÊ��V>�LÖvviÀ°Ê0��Ã
Íß«�V>��ßÊÀiÃÖ�ÍÃÊ��Ê��ÀiÊivv�V�i�ÍÊ�i��ÀßÊL>�`Ý�`Í�ÊÖÍ���ã>Í���°

0�iÊ+>ÀÍ�>�Ê+À�`ÖVÍÊv�i�`ÃÊ++ä]Ê++£]Ê>�`Ê++ÔÊ`iv��iÊÍ�iÊÝ�`Í�Ê�vÊÍ�iÊ��V>�LÖvviÀ°
0�ißÊ>ÀiÊ`iÃVÀ�Li`Ê��Ê�««i�`�ÞÊ�°

-i>`.�ÖÀVi��>L�iÊ>�`Ê-i>`
iÃÍ��>Í�����>L�iÊV��ÍÀ��Ê��V>�LÖvviÀÊÀi>`ÃÊ�vÊÍ�i
`iÃÍ��>Í���Ê>``ÀiÃÃÊ>�`ÊÃ�ÖÀViÊ>``ÀiÃÃÊÀiÃ«iVÍ�Üi�ß°Ê
>Í>0ß«iÊV��ÍÀ��ÃÊÍ�iÊv�À�>Í
�vÊ��V>�LÖvviÀÊ`>Í>]Ê>�`Ê8��`�Ý#À�}��ÊÃ«iV�v�iÃÊ�vÊÍ�iÊÝ��`�ÝÊ�À�}��Ê�ÃÊ0�«Ê�ivÍ
�ÀÊ
�ÍÍ��Ê�ivÍ°

än£ÈÔ{Ï£

Reserved

8À�ÍiÊ��>L�i

��}ÖÀiÊx°£Ï �
8À�Íi �`iÊ-i}�ÃÍiÀ

0�iÊ��V>�LÖvviÀÊv�À�>ÍÊ�ÖÃÍÊLiÊÃ«iV�v�i`Êv�ÀÊL�Í�ÊÀi>`ÃÊ>�`ÊÝÀ�ÍiÃÊÖÃ��}ÊÍ�i
�
-i>`��À�>ÍÊ>�`Ê�
8À�Íi��À�>ÍÊÀi}�ÃÍiÀÃ°Ê!�À�>��ßÊÍ�iÃiÊÀi}�ÃÍiÀÃÊ>ÀiÊÃiÍÊÍ�
�`i�Í�V>�ÊÜ>�ÖiÃ°Ê�ÍÊ�>ßÊLiÊÖÃivÖ�ÊÍ�ÊÃiÍÊÍ�i�ÊÍ�Ê`�vviÀi�ÍÊÜ>�ÖiÃÊÝ�i�]ÊÃ>ß]ÊV�«ß��}
LiÍÝii�ÊÍÝ�ÊÝ��`�ÝÃÊÖÃ��}Ê`�vviÀi�ÍÊ`i«Í�ÊÝ�`Í�Ã°

än£ÈÔ{Ï£

Reserved


i«Í�Ê8�`Í�

.Íi�V��Ê8�`Í�

��}ÖÀiÊx°£{ �
-i>`��À�>ÍÊÉÊ�
8À�Íi��À�>ÍÊ-i}�ÃÍiÀ
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�
8À�Íi �`iÊ�ÃÊ>ÊÃ��}�iÊL�ÍÊÀi}�ÃÍiÀ°Ê8�i�ÊÍ�iÊ�i>ÃÍÊÃ�}��v�V>�ÍÊL�ÍÊ�ÃÊÃiÍ]ÊÝÀ�ÍiÃÊÍ�
Í�iÊ��V>�LÖvviÀÊ>ÀiÊi�>L�i`°

�
.�ÖÀVi#vvÃiÍÊ���`ÃÊ>ÊÔ{ÊL�ÍÊÔ¿ÃÊV��«�i�i�ÍÊÜ>�ÖiÊÖÃi`Ê��ÊV�«ßÊ�«iÀ>Í���Ã°

�
8��`�Ý
>ÃiÊÖ«`>ÍiÃÊÍ�iÊL>ÃiÊ>``ÀiÃÃÊ�vÊÍ�iÊ��V>�LÖvviÀ°

0�iÊÀi�>Í�ÜiÊ«�Ã�Í���ÃÊ�vÊÍ�iÊ`i«Í�Ê>�`ÊÃÍi�V��Êv�i�`ÃÊÝ�Í���ÊÍ�iÊ��V>�LÖvviÀÊ>Ài
v�Þi`°Ê�vÊ>Ê.Íi�V��Êv�i�`Ê�ÃÊ`iv��i`ÊÍ�i�Ê�ÍÊ�VVÖ«�iÃÊL�ÍÊ£x°Ê0�iÊ`i«Í�Êv�i�`Ê>�Ý>ßÃ
V���i�ViÃÊ>ÍÊL�ÍÊä°

x°x°x ��V>�LÖvviÀÊ�Þ>�«�i

0�iÊv����Ý��}Ê�ÃÊ>�ÊiÞ>�«�iÊ�vÊ>ÊÀi�`iÀ��}Ê�«iÀ>Í���ÊÝ�Í�Ê��V>�LÖvviÀÊÀi>`Ê>�`
ÝÀ�Íi°Ê+�- �
��Ê�ÃÊV��v�}ÖÀi`ÊÊÝ�Í�Ê>Ê£ÈÊL�ÍÊ��V>�LÖvviÀÊÃÖV�ÊÍ�>ÍÊ£xÊL�ÍÃÊ>ÀiÊÖÃi`
v�ÀÊ`i«Í�Ê>�`Ê£ÊL�ÍÊv�ÀÊÃÍi�V��ÊÊÝ�Í�Ê>ÊÃVÀii�ÊÃ�ãiÊ�vÊnääÞÈää°

lbReadFormat.DepthWidth = 3          // 15 bit
lbReadFormat.StencilWidth = 3        // 1 bit

LBReadFormat(lbReadFormat)           // Load read format
LBWriteFormat(lbReadFormat)          // Write is same as read

// Set the localbuffer write mode
LBWriteMode(PERMEDIA_ENABLE)

// Set the localbuffer read mode

// Partial products for 800 : 512 + 256 + 32

lbReadMode.PP0 = 5 // 512 (<< 9)
lbReadMode.PP1 = 4 // 256 (<< 8)
lbReadMode.PP2 = 1 // 32  (<< 5)

lbReadMode.ReadSource = PERMEDIA_DISABLE
lbReadMode.ReadDestination = PERMEDIA_ENABLE
lbReadMode.DataType = PERMEDIA_LBDEFAULT
lbReadMode.WindowOrigin = as appropriate
lbReadMode.PatchMode = PERMEDIA_DISABLE
LBReadMode(lbReadMode)

// Now ready to render with localbuffer read and write
// suitable for stencil and depth buffering operations.

��� 7XIRGMP�(ITXL�8IWX�9RMX

0�iÊÃÍi�V��ÊÍiÃÍÊV��`�Í���>��ßÊÀi�iVÍÃÊvÀ>}�i�ÍÃÊL>Ãi`Ê��ÊÍ�iÊ�ÖÍV��iÊ�vÊ>
V��«>À�Ã��ÊLiÍÝii�ÊÍ�iÊÜ>�ÖiÊ��ÊÍ�iÊÃÍi�V��ÊLÖvviÀÊ>�`Ê>ÊÀiviÀi�ViÊÜ>�Öi°ÊÊ0�i
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ÃÍi�V��ÊLÖvviÀÊ�ÃÊÖ«`>Íi`Ê>VV�À`��}ÊÍ�ÊÍ�iÊVÖÀÀi�ÍÊÃÍi�V��ÊÖ«`>ÍiÊ��`iÊÝ��V�
`i«i�`ÃÊ��ÊÍ�iÊÀiÃÖ�ÍÊ�vÊÍ�iÊÃÍi�V��ÊÍiÃÍÊ>�`ÊÍ�iÊ`i«Í�ÊÍiÃÍ°Ê.Íi�V��ÊÍiÃÍ��}ÊV>�ÊLi
ÖÃi`Ê��Ê�>�ßÊ`�vviÀi�ÍÊÝ>ßÃ]Êi°}°Ê��``i�Ê���iÊÀi��Ü>�]Ê`iV>�Ã]Ê�>Ã���}Ê>Ài>ÃÊ�vÊÍ�i
ÃVÀii�]ÊÃÍ�««���}°

0�iÊ`i«Í�Ê­=®ÊÍiÃÍ]Ê�vÊi�>L�i`]ÊV��«>ÀiÃÊ>ÊvÀ>}�i�Í¿ÃÊ`i«Í�Ê>}>��ÃÍÊÍ�i
V�ÀÀiÃ«��`��}Ê`i«Í�Ê��ÊÍ�iÊ`i«Í�ÊLÖvviÀ°Ê�vÊÍ�iÊÍiÃÍÊv>��Ã]ÊÍ�iÊvÀ>}�i�ÍÊÝ���ÊLi
Ài�iVÍi`°

x°È°£ .Íi�V��Ê0iÃÍ

0��ÃÊÍiÃÍÊ���ßÊ�VVÖÀÃÊ�vÊ>��ÊÍ�iÊ«ÀiVi`��}ÊÍiÃÍÃÊ­L�Í�>Ã�]ÊÃV�ÃÃ�À]ÊÃÍ�««�i®Ê�>ÜiÊ«>ÃÃi`°
0�iÊÃÍi�V��ÊÍiÃÍÊ�ÃÊV��ÍÀ���i`ÊLßÊÍ�iÊÃÍi�V��ÊvÖ�VÍ���Ê>�`ÊÍ�iÊÃÍi�V��Ê�«iÀ>Í���°Ê0�i
ÃÍi�V��ÊvÖ�VÍ���ÊV��ÍÀ��ÃÊÍ�iÊÍiÃÍÊLiÍÝii�ÊÍ�iÊÀiviÀi�ViÊÃÍi�V��ÊÜ>�ÖiÊ>�`ÊÍ�iÊÜ>�Öi
�i�`Ê��ÊÍ�iÊÃÍi�V��ÊLÖvviÀ°Ê�vÊÍ�iÊÍiÃÍÊ�ÃÊ��..Ê>�`ÊÍ�iÊÀiÃÖ�ÍÊ�ÃÊÍÀÖiÊÍ�i�ÊÍ�iÊvÀ>}�i�Í
Ü>�ÖiÊ�ÃÊ�iÃÃÊÍ�>�ÊÍ�iÊÃ�ÖÀViÊÜ>�Öi°Ê0�iÊÃÍi�V��Ê�«iÀ>Í���ÊV��ÍÀ��ÃÊÍ�iÊÖ«`>Í��}Ê�v
Í�iÊÃÍi�V��ÊLÖvviÀ]Ê>�`Ê�ÃÊ`i«i�`i�ÍÊ��ÊÍ�iÊÀiÃÖ�ÍÊ�vÊÍ�iÊÃÍi�V��Ê>�`Ê`i«Í�ÊÍiÃÍÃ°

0�iÊÍ>L�iÊLi��ÝÊÃ��ÝÃÊÍ�iÊÃÍi�V��ÊvÖ�VÍ���ÃÊ>Ü>��>L�i\

 �`i ���«>À�Ã��Ê�Ö�VÍ���
0 Never
1 Less
2 Equal
3 Less  or Equal
4 Greater
5 Not Equal
6 Greater or Equal
7 Always

0>L�iÊx°� .Íi�V��Ê���«>À�Ã��Ê �`iÃ

.��iÊ�vÊÍ�iÃiÊV��«>À�Ã��Ê��`iÃÊ>ÀiÊivviVÍ�Üi�ßÊÀi`Ö�`>�ÍÊ>ÃÊ+�- �
��Ê���ßÊÖÃiÃ
£ÊL�ÍÊÃÍi�V��ÊÜ>�ÖiÃ°Ê0�ißÊ�>ÜiÊLii�Ê��V�Ö`i`ÊÍ�Êi>ÃiÊÃ�vÍÝ>ÀiÊV��«>Í�L���ÍßÊÝ�Í�
���!0Ê>�`Ê«�ÃÃ�L�iÊvÖÍÖÀiÊ`iÜ�ViÃ°

�vÊÍ�iÊÃÍi�V��ÊÍiÃÍÊ�ÃÊi�>L�i`ÊÍ�i�ÊÍ�iÊÃÍi�V��ÊLÖvviÀÊÝ���ÊLiÊÖ«`>Íi`Ê`i«i�`��}Ê��
Í�iÊ�ÖÍV��iÊ�vÊL�Í�ÊÍ�iÊÃÍi�V��Ê>�`ÊÍ�iÊ`i«Í�ÊÍiÃÍÃÊ­�vÊÍ�iÊ`i«Í�ÊÍiÃÍÊ�ÃÊ`�Ã>L�i`ÊÍ�i
`i«Í�ÊÀiÃÖ�ÍÊ�ÃÊÃiÍÊÍ�Ê«>ÃÃ®°Ê-iviÀÊÍ�ÊÍ�iÊÍ>L�iÃÊLi��ÝÊ>�`ÊÍ�iÊ`iv���Í���Ê�vÊÍ�i
.Íi�V�� �`iÊÀi}�ÃÍiÀÊ��ÊÃiVÍ���ÊÅx°È°{ÊÍ�ÊvÖ��ßÊÖ�`iÀÃÍ>�`ÊÍ�i�ÀÊÀi�>Í���Ã��«°

Stencil Test
Pass Fail

Depth Test Pass dppass sfail
Fail dpfail sfail

0>L�iÊx°£ä +�ÃÃ�L�iÊ2«`>ÍiÊ#«iÀ>Í���ÃÊv�ÀÊ.Íi�V��Ê+�>�iÃ
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0�iÊi�ÍÀ�iÃÊ`««>ÃÃ]Ê`«v>��Ê>�`ÊÃv>��Ê>ÀiÊÃiÍÊÍ�Ê��iÊ�vÊÍ�iÊÖ«`>ÍiÊ�«iÀ>Í���ÃÊLi��Ý]
Ã�ÖÀViÊÃÍi�V��Ê�ÃÊÍ�iÊÜ>�ÖiÊ��ÊÍ�iÊÃÍi�V��ÊLÖvviÀ\

Update Method Mode Stencil Value
Keep 0 Source stencil
Zero 1 0
Replace 2 Reference stencil
Increment 3 Clamp (Source stencil + 1) to 2stencil width - 1
Decrement 4 Clamp (Source stencil -1) to 0

5 ~Source stencil

0>L�iÊx°££ .Íi�V��Ê#«iÀ>Í���Ã

��Ê>``�Í���Ê>ÊV��«>À�Ã��ÊL�ÍÊ�>Ã�Ê�ÃÊÃÖ««��i`Ê��ÊÍ�iÊ.Íi�V��
>Í>ÊÀi}�ÃÍiÀ°Ê0��ÃÊ�Ã
ÖÃi`ÊÍ�ÊiÃÍ>L��Ã�ÊÝ��V�ÊL�ÍÃÊ�vÊÍ�iÊÃ�ÖÀViÊ>�`ÊÀiviÀi�ViÊÜ>�ÖiÊ>ÀiÊÖÃi`Ê��ÊÍ�iÊÃÍi�V��
vÖ�VÍ���ÊÍiÃÍ°

0�iÊÃ�ÖÀViÊÃÍi�V��ÊÜ>�ÖiÊV>�ÊLiÊvÀ��Ê>Ê�Ö�LiÀÊ�vÊ«�>ViÃÊ>ÃÊV��ÍÀ���i`ÊLßÊ>Êv�i�`Ê��
Í�iÊ.Íi�V�� �`iÊÀi}�ÃÍiÀ\

LBWriteData
Stencil

Use

Test logic This is the normal mode.
.Íi�V�� register This is used, for instance, in the OpenGL draw pixels function where the

host supplies the stencil values in the .Íi�V�� register.
It is used when a constant stencil value is needed, for example when
clearing the stencil buffer .

LBSourceData: (stencil
value read from the
localbuffer)

This is used, for instance, in the OpenGL copy pixels function when the
stencil planes are to be copied to the destination.  The source is offset from
the destination by the value in �
.�ÖÀVi#vvÃiÍÊregister.

Source stencil value
read from the
localbuffer

This is used, for instance, in the OpenGL copy pixels function when the
stencil planes in the destination are ��Í to be updated. The stencil data will
come from the localbuffer data.

0>L�iÊx°£Ô .Íi�V��Ê.�ÖÀViÃ

.iiÊ0�iÊ#«i���Ê-iviÀi�ViÊ >�Ö>�Ê>�`Ê0�iÊ#«i���Ê+À�}À>����}Ê�Ö�`iÊvÀ��
�``�Ã���8iÃ�ißÊv�ÀÊ��ÀiÊ`iÍ>��ÃÊ�vÊÍ�iÊÃÍi�V��Ê�«iÀ>Í���ÃÊ>�`ÊiÞ>�«�iÃÊ�vÊ�ÍÃÊÖÃi°

x°È°Ô 
i«Í�Ê0iÃÍ

0��ÃÊÍiÃÍÊ�ÃÊ���ßÊ«iÀv�À�i`Ê�vÊ>��ÊÍ�iÊ«ÀiVi`��}ÊÍiÃÍÃÊ­L�Í�>Ã�]ÊÃV�ÃÃ�À]ÊÃÍ�««�i®Ê�>Üi
«>ÃÃi`°Ê0�iÊV��«>À�Ã��ÊÍiÃÍÃÊ>Ü>��>L�iÊ>Ài\



4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP �À>«��VÃÊ+À�}À>����}

�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ��

 �`i ���«>À�Ã��Ê�Ö�VÍ���
0 Never
1 Less
2 Equal
3 Less Than or Equal
4 Greater
5 Not Equal
6 Greater Than or Equal
7 Always

0>L�iÊx°£Ï 
i«Í�Ê���«>À�Ã��Ê �`iÃ

0�iÊÍiÃÍÊV��«>ÀiÃÊÍ�iÊvÀ>}�i�Í¿ÃÊ`i«Í�Ê>}>��ÃÍÊ>ÊÃ�ÖÀViÊ`i«Í�ÊÜ>�Öi°Ê�vÊÍ�i
V��«>ÀiÊvÖ�VÍ���Ê�ÃÊ��..Ê>�`ÊÍ�iÊÀiÃÖ�ÍÊ�ÃÊÍÀÖiÊÍ�i�ÊÍ�iÊvÀ>}�i�ÍÊÜ>�ÖiÊ�ÃÊ�iÃÃÊÍ�>�
Í�iÊÃ�ÖÀViÊÜ>�Öi°Ê0�iÊÃ�ÖÀViÊÜ>�ÖiÊV>�ÊLiÊ�LÍ>��i`ÊvÀ��Ê>Ê�Ö�LiÀÊ�vÊ«�>ViÃÊ>Ã
V��ÍÀ���i`ÊLßÊ>Êv�i�`Ê��ÊÍ�iÊ
i«Í� �`iÊÀi}�ÃÍiÀ°

Source Use
DDA (see below) This is used for normal Depth buffered 3D rendering.

i«Í� register This is used, for instance, in the OpenGL draw pixels function where the

host supplies the depth values through the 
i«Í� register.
Alternatively this is used when a constant depth value is needed, for
example, when clearing the depth buffer or 2D rendering where the depth
is held constant.

LBSourceData: Source
depth value from the
localbuffer

This is used, for instance, in the OpenGL copy pixels function when the
depth planes are to be copied to the destination.

Source Depth This is used, for instance, in the OpenGL copy pixels function when the
depth planes in the destination are not updated.  The depth data will come
from the localbuffer.

 0>L�iÊx°£{ 
i«Í�Ê.�ÖÀViÃ°

��ÀÊ>Ê`i«Í�ÊLÖvviÀi`ÊÍÀ>«iã��`]Ê+�- �
��Ê��ÍiÀ«��>ÍiÃÊvÀ��ÊÍ�iÊ`����>�ÍÊi`}iÊ�v
>ÊÍÀ>«iã��`ÊÍ�ÊÍ�iÊÃÖL�À`��>ÍiÊi`}iÃ°Ê0��ÃÊ�i>�ÃÊÍ�>ÍÊÍÝ�Ê��VÀi�i�ÍÊÜ>�ÖiÃÊ>Ài
ÀiµÖ�Ài`]Ê��iÊÍ�Ê��ÜiÊ>���}ÊÍ�iÊ`����>�ÍÊi`}iÊ>�`Ê��iÊÍ�Ê��ÜiÊ>VÀ�ÃÃÊÍ�iÊÃ«>�ÊÍ�
Í�iÊÃÖL�À`��>ÍiÊi`}i°Ê0��ÃÊ�ÃÊ���ÖÃÍÀ>Íi`Ê��ÊÍ�iÊ`�>}À>�ÊLi��Ý°Ê0�iÊÀi�`iÀ��}
`�ÀiVÍ���ÊV��Ãi�Ê�iÀiÊ�ÃÊL�ÍÍ��ÊÍ�ÊÍ�«°

=.Í>ÀÍ rÊ.Í>ÀÍÊ=ÊÜ>�Öi

`=`ß
�� rÊ��VÀi�i�ÍÊ>���}Ê`����>�ÍÊi`}i

`=`Þ rÊ��VÀi�i�ÍÊ>���}ÊÍ�iÊÃV>�Ê���i°

0�iÊ`=`ÞÊÜ>�ÖiÊ�ÃÊ��ÍÊÀiµÖ�Ài`Êv�ÀÊ=�LÖvviÀi`Ê���iÃ°
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`=`ß
�� `=`9

. ÖL�À`��>Íi Ê�`} iÃ


����>�ÍÊ�`} i

=.Í>ÀÍ

��}ÖÀiÊx°£x 
i«Í�Ê��ÍiÀ«��>Í���

0�iÊ�Ö�LiÀÊv�À�>ÍÊv�ÀÊÍ�iÊ��VÀi�i�ÍÊÜ>�ÖiÃÊ�ÃÊÔ¿ÃÊV��«�i�i�ÍÊv�Þi`Ê«���ÍÊ��Íi}iÀ\
£ÈÊL�ÍÃÊ��Íi}iÀÊ>�`Ê££ÊL�ÍÃÊvÀ>VÍ���°Ê���ÊÍ�iÊÃÍ>ÀÍ]Ê`iÀ�Ü>Í�ÜiÊ>�`Ê��ÍiÀ�>�Ê`>Í>Ê�ÃÊ��
Í��ÃÊv�À�>Í°Ê0��ÃÊ�ÃÊ�>««i`Ê��Í�ÊÍ�iÊ2««iÀÊ>�`Ê��ÝiÀÊÀi}�ÃÍiÀÃÊ­2Ê>�`Ê�®Ê>Ã
Ã��Ý�ÊLi��Ý\

£ÈÊL�ÍÃÊ��Íi}iÀ ££ÊL�ÍÃÊvÀ>VÍ��� Ài�>����}ÊL�ÍÃ

2 �

��ÍÊÖÃi`

Ã�}�ÊL�Í

��}ÖÀiÊx°£È 
i«Í�Ê
iÀ�Ü>Í�ÜiÊ��À�>Í

0��ÃÊ`>Í>Êv�À�>ÍÊ�ÃÊV��«>Í�L�iÊÝ�Í�Ê���!0ÊÏää.9Ê>�`Ê���!0Êxää09Ê}À>«��VÃ
«À�ViÃÃ�ÀÃ°Ê��Ê�>�ßÊ��ÃÍ>�ViÃ]ÊÍ�iÊvÀ>VÍ���>�Ê«>ÀÍÊV>�ÊLiÊ�ivÍÊV��Í>����}ÊãiÀ�]
>Ü��`��}ÊÍ�iÊ�ii`ÊÍ�ÊV��Í��Ö>��ßÊÖ«`>ÍiÊ=.Í>ÀÍ�]Ê`=`Þ�Ê>�`Ê`=`ß
���°

0�iÊ
i«Í�ÊÖ��ÍÊ�ÖÃÍÊLiÊi�>L�i`ÊÍ�ÊÖ«`>ÍiÊÍ�iÊ`i«Í�ÊLÖvviÀ°Ê�vÊ�ÍÊ�ÃÊ`�Ã>L�i`ÊÍ�i�
Í�iÊ`i«Í�ÊLÖvviÀÊÝ���Ê���ßÊLiÊÖ«`>Íi`Ê�vÊ��ÀVi�
2«`>ÍiÊ�ÃÊÃiÍÊ��ÊÍ�iÊ8��`�Ý
Ài}�ÃÍiÀ°ÊÊ�vÊ��ÊÖ«`>ÍiÃÊ�vÊÍ�iÊ��V>�LÖvviÀÊ>ÀiÊÀiµÖ�Ài`]ÊÃiÍÍ��}Ê
�Ã>L�i�
2«`>ÍiÊ��
Í�iÊ8��`�ÝÊÀi}�ÃÍiÀÊ�>ßÊ��«À�ÜiÊ«iÀv�À�>�Vi°

x°È°Ï -i}�ÃÍiÀÃ

.Íi�V��ÊÍiÃÍÊ�ÃÊV��ÍÀ���i`ÊLßÊÍ�iÊ.Íi�V�� �`iÊÀi}�ÃÍiÀ\

än£ÈÔ{Ï£

2��ÍÊi�>L�i

Reserved func dppass

2«`>ÍiÊ iÍ��`.Íi�V��ÊÃ�ÖÀVi

dpfailsfailsrc

2�Ã�}�i`ÊV��«>ÀiÊvÖ�VÍ���

��}ÖÀiÊx°£Ç .Íi�V�� �`iÊ-i}�ÃÍiÀ
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0�iÊ.Íi�V��
>Í>ÊÀi}�ÃÍiÀÊ���`ÃÊÍ�iÊ�Í�iÀÊ`>Í>Ê>ÃÃ�V�>Íi`ÊÝ�Í�ÊÍ�iÊÍiÃÍ°

än£ÈÔ{Ï£

-iviÀi�ViÊ.Íi�V��

Reserved Reserved Reserved

���«>ÀiÊ >Ã�8À�ÍiÊ >Ã�

��}ÖÀiÊx°£n .Íi�V��
>Í>Ê-i}�ÃÍiÀ

0�iÊÃÍi�V��ÊÝÀ�Íi�>Ã�Ê�ÃÊÖÃi`ÊÍ�ÊV��ÍÀ��ÊÝ��V�ÊÃÍi�V��Ê«�>�iÃÊ>ÀiÊÖ«`>Íi`Ê>ÃÊ>ÊÀiÃÖ�Í
�vÊÍ�iÊÍiÃÍ°Ê0�iÊ.Íi�V��ÊÀi}�ÃÍiÀÊ���`ÃÊ>�ÊiÞÍiÀ�>��ßÊÃ�ÖÀVi`ÊÃÍi�V��ÊÜ>�Öi°Ê�ÍÊ�ÃÊ>
ÏÔL�ÍÊÀi}�ÃÍiÀÊ�vÊÝ��V�Ê���ßÊÍ�iÊ�i>ÃÍÊÃ�}��v�V>�ÍÊL�ÍÊ�ÃÊÖÃi`°Ê0�iÊÖ�ÖÃi`ÊL�ÍÃÊÃ��Ö�`
LiÊÃiÍÊÍ�ÊãiÀ�°

0�iÊ.Íi�V��ÊÖ��ÍÊ�ÖÃÍÊLiÊi�>L�i`ÊÍ�ÊÖ«`>ÍiÊÍ�iÊÃÍi�V��ÊLÖvviÀ°Ê�vÊ�ÍÊ�ÃÊ`�Ã>L�i`ÊÍ�i�
Í�iÊÃÍi�V��ÊLÖvviÀÊÝ���Ê���ßÊLiÊÖ«`>Íi`Ê�vÊ��ÀVi�
2«`>ÍiÊ�ÃÊÃiÍÊ��ÊÍ�iÊ8��`�Ý
Ài}�ÃÍiÀ°

#«iÀ>Í���Ê�vÊÍ�iÊ
i«Í�ÊÖ��ÍÊ�ÃÊV��ÍÀ���i`ÊLßÊÍ�iÊ
i«Í� �`iÊÀi}�ÃÍiÀ\

än£ÈÔ{Ï£

2��ÍÊi�>L�i

8À�ÍiÊ >Ã�

!iÝÊ
i«Í�Ê.�ÖÀVi���«>ÀiÊ �`i

Reserved

��}ÖÀiÊx°£� 
i«Í� �`iÊ-i}�ÃÍiÀ

0�iÊÃ��}�iÊL�ÍÊÝÀ�Íi�>Ã�Ê�ÃÊÖÃi`ÊÍ�ÊV��ÍÀ��ÊÖ«`>Í��}Ê>��ÊÍ�iÊL�ÍÃÊ��ÊÍ�iÊ`i«Í�ÊLÖvviÀ°

0�iÊ
i«Í�ÊÀi}�ÃÍiÀÊ���`ÃÊ>�ÊiÞÍiÀ�>��ßÊÃ�ÖÀVi`Ê£ÈÊL�ÍÊ`i«Í�ÊÜ>�Öi°Ê�vÊÍ�iÊ`i«Í�
LÖvviÀÊ���`ÃÊ£xL�ÍÃÊÍ�i�ÊÍ�iÊÖÃiÀÊÃÖ««��i`Ê`i«Í�ÊÜ>�ÖiÊ�ÃÊÀ�}�ÍÊ�ÖÃÍ�v�i`ÊÍ�ÊÍ�iÊ�i>ÃÍ
Ã�}��v�V>�ÍÊi�`Ê�vÊÍ�iÊÀi}�ÃÍiÀ°Ê0�iÊÖ�ÖÃi`Ê��ÃÍÊÃ�}��v�V>�ÍÊL�ÍÊÃ��Ö�`ÊLiÊÃiÍÊÍ�
ãiÀ�°

0�iÊ

�Ê>�`Ê�Í�iÀÊÀi}�ÃÍiÀÃÊ>ÀiÊÃ��Ý�ÊLi��ÝÊ­��ÍiÊÍ�iÊ��VÀi�i�ÍÊÜ>�ÖiÃÊ>ÀiÊÃ«��Í
��Í�ÊÍÝ�ÊÀi}�ÃÍiÀÃ®\
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Register Description
=.Í>ÀÍ2 Depth start value
=.Í>ÀÍ�
`=`Þ2 Depth derivative per unit X
`=`Þ�
`=`ß
��2 Depth derivative per unit Y, dominant edge or along a line.
`=`ß
���

 0>L�iÊx°£x 
i«Í�Ê��ÍiÀ«��>Í���Ê-i}�ÃÍiÀÃ

0�iÊ8��`�ÝÊÀi}�ÃÍiÀÊ�ÃÊÖÃi`ÊÍ�ÊV��ÍÀ��ÊÍ�iÊÖ«`>ÍiÊ�vÊÍ�iÊ��V>�LÖvviÀ°

än£ÈÔ{Ï£

Reserved

-iÃiÀÜi`

��ÀViÊ�
Ê2«`>Íi

�
Ê2«`>Íi.�ÖÀVi


�Ã>L�iÊ�
Ê2«`>Íi

Reserved

��}ÖÀiÊx°Ôä 8��`�ÝÊ-i}�ÃÍiÀ

x°È°{ .Íi�V��Ê�Þ>�«�i

0��ÃÊiÞ>�«�iÊÃiÍÃÊÍ�iÊ.Íi�V��ÊÖ��ÍÊÍ�ÊÖÃiÊ>ÊÃÖ««��i`ÊÀiviÀi�ViÊÜ>�ÖiÊ­äÞ£®Ê>�`ÊÍ�
ÍiÃÍÊvÀ>}�i�ÍÃÊÍ�ÊLiÊ��..ÊÍ�>�ÊÍ��ÃÊÜ>�Öi°ÊÊ�ÍÊ>�Ã�ÊÃiÍÃÊÍ�iÊÃÍi�V��Ê«�>�iÃÊÖ«`>Íi
vÖ�VÍ���ÊÍ�ÊLiÊ
iVÀi�i�ÍÊ�vÊÍ�iÊÍiÃÍÊ«>ÃÃiÃÊ>�`ÊÍ�iÊ`i«Í�ÊÍiÃÍÊ«>ÃÃiÃÊ­�ÀÊ�ÃÊ��Í
i�>L�i`®]Ê�Í�iÀÝ�ÃiÊ�ÍÊÃiÍÃÊÍ�iÊÖ«`>ÍiÊvÖ�VÍ���ÊÍ�Ê�ii«°Ê
iV>ÖÃiÊ
iVÀi�i�ÍÊ�ÃÊÍ�i
Ãi�iVÍi`Ê��`i]ÊÍ��ÃÊiÞ>�«�iÊ`�iÃÊ��ÍÊÀiµÖ�ÀiÊÍ�>ÍÊÍ�iÊ.Íi�V��ÊÀi}�ÃÍiÀÊLiÊ��>`i`°
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// Set the localbuffer read and write modes
// See section §5.5

// Set the stencil modes

stencilMode.UnitEnable = PERMEDIA_ENABLE
stencilMode.DPPass = PERMEDIA_STENCIL_METHOD_DECREMENT
stencilMode.DPFail = PERMEDIA_STENCIL_METHOD_KEEP
stencilMode.SFail = PERMEDIA_STENCIL_METHOD_KEEP
stencilMode.CompareFunction = PERMEDIA_STENCIL_COMPARE_LESS
stencilMode.StencilSource = PERMEDIA_SOURCE_TEST_LOGIC
StencilMode(stencilMode)

// Set the reference stencil value and set the
// compare and writemasks to 0x1

stencilData.ReferenceStencil = 0x1
stencilData.CompareMask = 0x1
stencilData.StencilWriteMask = 0x1

StencilData(stencilData)

// Enable the depth test here if required, if not enabled
// the result of the depth test is set to pass.

x°È°x 
i«Í�Ê�Þ>�«�i

0��ÃÊiÞ>�«�iÊ`�iÃÊÍ�iÊÀiµÖ�Ài`ÊÃiÍ�Ö«Êv�ÀÊ`À>Ý��}Ê>Ê`i«Í�ÊLÖvviÀi`Ê«À���Í�Üi°
// Set the localbuffer read and write modes
// See section §5.5

depthMode.UnitEnable = PERMEDIA_ENABLE
depthMode.WriteMask = 1
depthMode.NewDepthSource = PERMEDIA_NEW_DEPTH_SOURCE_DDA
depthMode.CompareMode = PERMEDIA_DEPTH_COMPARE_MODE_LESS

DepthMode(depthMode)

// Load the depth start values and deltas for the dominant edge
// and the body of the trapezoid

ZStartU()    // Load upper and lower start values
ZStartL()
dZdxU()      // Load upper and lower dZdx deltas
dZdxL()
dZdyDomU()   // Load upper and lower dominant edge deltas
dZdyDomL()

// Render primitive
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0�iÊ0iÞÍÖÀiÊ�``ÀiÃÃÊÖ��ÍÊV>�VÖ�>ÍiÃÊÍ�iÊ>``ÀiÃÃÊ�vÊÍ�iÊÍiÞi�ÊÍ�>ÍÊ�>«ÃÊÍ�ÊÍ�i
VÖÀÀi�ÍÊvÀ>}�i�ÍÊ9:Ê«�Ã�Í���°Ê+iÀÃ«iVÍ�ÜiÊV�ÀÀiVÍ���ÊV>�ÊLiÊ>««��i`Ê>ÃÊ«>ÀÍÊ�vÊÍ�i
�«iÀ>Í���°

0�iÊÍiÞÍÖÀiÊV��À`��>ÍiÃÊ>ÀiÊÀiviÀÀi`ÊÍ�Ê>ÃÊ.Ê>�`Ê0ÊÝ�iÀiÊ.Ê�ÃÊ>�>��}�ÖÃÊÍ�Ê9Ê>�`Ê0
Í�Ê:°ÊÊ0�iÊ.Ê>�`Ê0ÊÜ>�ÖiÃÊ>ÀiÊ}i�iÀ>Íi`ÊLßÊ��ÍiÀ«��>Í���ÆÊ>ÊÍ��À`ÊV��«��i�Í]Ê,]
�>ßÊ>�Ã�ÊLiÊ��ÍiÀ«��>Íi`Ê>�`Ê�ÃÊÖÃi`Ê��Ê«iÀÃ«iVÍ�ÜiÊV�ÀÀiVÍ���°

x°Ç°£ 0iÞÍÖÀiÊ��ÍiÀ«��>Í���

0�iÊ

�ÊÖ��ÍÃÊ«iÀv�À�Ê���i>ÀÊ��ÍiÀ«��>Í���Ê}�Üi�Ê>ÊÃiÍÊ�vÊÃÍ>ÀÍÊ>�`Ê��VÀi�i�Í
Ü>�ÖiÃ°

+�- �
��Ê��ÍiÀ«��>ÍiÃÊvÀ��ÊÍ�iÊ`����>�ÍÊi`}iÊ�vÊ>ÊÍÀ>«iã��`ÊÍ�ÊÍ�iÊÃÖL�À`��>Íi
i`}iÃ°Ê0��ÃÊ�i>�ÃÊÍ�>ÍÊÍÝ�Ê��VÀi�i�ÍÊÜ>�ÖiÃÊ>ÀiÊÀiµÖ�Ài`Ê«iÀÊÍiÞÍÖÀiÊV��«��i�Í]
��iÊÍ�Ê��ÜiÊ>���}ÊÍ�iÊ`����>�ÍÊi`}iÊ>�`Ê��iÊÍ�Ê��ÜiÊ>VÀ�ÃÃÊÍ�iÊÃ«>�ÊÍ�ÊÍ�i
ÃÖL�À`��>ÍiÊi`}i°Ê0��ÃÊ�ÃÊ���ÖÃÍÀ>Íi`]Êv�ÀÊÍ�iÊ.ÊV��«��i�Í]Ê��ÊÍ�iÊ`�>}À>�ÊLi��Ý\

`. `ß
�� `. `9

. ÖL�À`��>Íi Ê�`} iÃ


����>�ÍÊ�`} i

..Í>ÀÍÊrÊ���Í�>�Ê.ÊÜ>�Öi
`.`ß
��ÊrÊ.Ê}À>`�i�ÍÊ��ÊÍ�iÊ:Ê`�ÀiVÍ���Ê>���}ÊÍ�iÊ`����>�ÍÊi`}i
`.`ÞÊrÊ.Ê}À>`�i�ÍÊ��ÊÍ�iÊ9Ê`�ÀiVÍ���

��}ÖÀiÊx°Ô£ 0iÞÍÖÀiÊ�``ÀiÃÃÊ��ÍiÀ«��>Í���

0�iÊV>�VÖ�>Í���Êv�ÀÊÍ�iÊ`i�Í>ÊÜ>�ÖiÃÊ�ÃÊÍ�iÊÃ>�iÊ>ÃÊ�Í�iÀÊ«>À>�iÍiÀÃÊÃÖV�Ê>ÃÊ`i«Í�
Ü>�ÖiÃÊÃiiÊ�««i�`�ÞÊ
È°

�vÊ«iÀÃ«iVÍ�ÜiÊV�ÀÀiVÍ���Ê�ÃÊ��ÍÊi�>L�i`ÊÍ�i�ÊÍ�iÊ.Ê>�`Ê0ÊÜ>�ÖiÃÊ>ÀiÊÍ�iÊÍiÞÍÖÀi
V��À`��>ÍiÃÊ�vÊÍ�iÊ>««À�«À�>ÍiÊÜiÀÍiÞ°Ê�vÊ«iÀÃ«iVÍ�ÜiÊV�ÀÀiVÍ���Ê�ÃÊi�>L�i`ÊÍ�i
ÍiÞÍÖÀiÊV��À`��>ÍiÃÊ>ÀiÊ`�Ü�`i`ÊLßÊÍ�iÊ����}i��ÖÃÊV��À`��>ÍiÊ8]Ê>�`Ê,Ê�ÃÊv�À�i`
vÀ��Ê£É8°Ê.]Ê0Ê>�`Ê,Ê>ÀiÊÍ�i�Ê��À�>��ãi`°Ê�Ê,ÊÜ>�ÖiÊ�vÊãiÀ�ÊÝ���ÊLiÊ�>�`�i`Ê��Ê>
Ài>Ã��>L�iÊ�>��iÀ°



4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP �À>«��VÃÊ+À�}À>����}

�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ��

�vÊ«iÀÃ«iVÍ�ÜiÊV�ÀÀiVÍ���Ê�ÃÊi�>L�i`Êi>V�Ê��ÍiÀ«��>Íi`Ê.Ê>�`Ê0ÊÜ>�ÖiÊ�ÃÊ`�Ü�`i`ÊLß
Í�iÊ��ÍiÀ«��>Íi`Ê,ÊÜ>�Öi°Ê0�iÊÀiÃÖ�ÍÊ�ÃÊ«>ÃÃi`ÊÍ�ÊÍ�iÊ0iÞÍÖÀiÊ-i>`ÊÖ��ÍÊÝ��V�ÊÀi>`Ã
Í�iÊÍiÞi�ÊvÀ��Ê�i��Àß°

�vÊÃÖL«�Þi�ÊV�ÀÀiVÍ���Ê�>ÃÊLii�Êi�>L�i`Êv�ÀÊ>Ê«À���Í�Üi]ÊÍ�i�Ê>�ßÊV�ÀÀiVÍ���
ÀiµÖ�Ài`ÊÝ���ÊLiÊ>««��i`ÊÍ�ÊÍ�iÊÍiÞÍÖÀiÊV��À`��>ÍiÃ°

x°Ç°Ô -i}�ÃÍiÀÃ

0�iÊ.Ê>�`Ê0ÊÜ>�ÖiÃÊ>ÀiÊ��ÊÏäÊL�ÍÊÔ¿ÃÊV��«�i�i�ÍÊv�À�>Í\

än£ÈÔ{Ï£

Integer Fraction

-iÃiÀÜi`

��}ÖÀiÊx°ÔÔ ��Þi`Ê+���ÍÊ.Ê>�`Ê0Ê��À�>Í

0�iÊ,ÊÜ>�ÖiÃÊ>ÀiÊ��ÊÔ�ÊL�ÍÊÔ¿ÃÊV��«�i�i�ÍÊv�À�>Í\

än£ÈÔ{Ï£

ReservedFraction

��Íi}iÀ

��}ÖÀiÊx°ÔÏ ��Þi`Ê+���ÍÊ,Ê��À�>Í

0�iÊÀi}�ÃÍiÀÃÊÍ�ÊÃiÍ�Ö«Ê0iÞÍÖÀiÊ��ÍiÀ«��>Í���Ê>Ài\
Register Data Field Description
.ÃÍ>ÀÍ 30 bit 2’s comp fix pt S start value
`.`Þ 30 bit 2’s comp fix pt S derivative per unit X
`.`ß
�� 30 bit 2’s comp fix pt S derivative per unit Y, dominant edge
0ÃÍ>ÀÍ 30 bit 2’s comp fix pt T start value
`0`Þ 30 bit 2’s comp fix pt T derivative per unit X
`0`ß
�� 30 bit 2’s comp fix pt T derivative per unit Y, dominant edge
,ÃÍ>ÀÍ 29 bit 2’s comp fix pt Q start value
`,`Þ 29 bit 2’s comp fix pt Q derivative per unit X
`,`ß
�� 29 bit 2’s comp fix pt Q derivative per unit Y, dominant edge

 0>L�iÊx°£È 0iÞÍÖÀiÊ��ÍiÀ«��>Í���Ê-i}�ÃÍiÀÃ
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än£ÈÔ{Ï£

Reserved

��>L�iÊÖ��Í

+iÀÃ«iVÍ�ÜiÊ��ÀÀiVÍ���

��}ÖÀiÊx°Ô{ 0iÞÍÖÀi�``ÀiÃÃ �`i

x°Ç°Ï 0iÞÍÖÀiÊ��ÍiÀ«��>Í���Ê�Þ>�«�i

0��ÃÊiÞ>�«�iÊÃiÍÃÊÖ«ÊÍ�iÊ«>À>�iÍiÀÃÊv�ÀÊÔ
ÊÍiÞÍÖÀiÊ�>««��}°Ê£
ÊÍiÞÍÖÀiÊ�>««��}
V>�ÊLiÊ>V��iÜi`ÊLßÊÃiÍÍ��}Ê0.Í>ÀÍ]Ê`0`ÞÊ>�`Ê`0`ß
��ÊÍ�ÊãiÀ�°

// Load the start values and deltas for the dominant edge
// and the body of the trapezoid

SStart()    // Load S start value
TStart()    // Load T start value
QStart()    // Load Q start value

dSdx()      // Load S delta for X
dTdx()      // Load T delta for X
dQdx()      // Load Q delta for X

dSdyDom()   // Load S dominant edge delta
dTdyDom()   // Load T dominant edge delta
dQdyDom()   // Load Q dominant edge delta

// Render primitive
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0�iÊÍiÞÍÖÀiÊLÖvviÀÊ���`ÃÊÍiÞÍÖÀiÊ`>Í>°ÊÊ0�iÊLÖvviÀÊÃ�>ÀiÃÊÍ�iÊÃ>�iÊ�i��ÀßÊ>ÃÊÍ�i
��V>�LÖvviÀÊ>�`ÊvÀ>�iLÖvviÀÆÊÍiÞÍÖÀiÊ�>«ÃÊ>ÀiÊ��À�>��ßÊÝÀ�ÍÍi�ÊÍ�Ê�i��ÀßÊÍ�À�Ö}�
Í�iÊvÀ>�iLÖvviÀÊÝÀ�ÍiÊÖ��ÍÊ��Ê>ÊÃ����>ÀÊ�>��iÀÊÍ�Ê��>}iÊ`�Ý���>`°

0�iÊ0iÞÍÖÀiÊ-i>`ÊÖ��ÍÊÀiVi�ÜiÃÊÍiÞÍÖÀiÊ>``ÀiÃÃiÃÊvÀ��ÊÍ�iÊ0iÞÍÖÀiÊ�``ÀiÃÃÊÖ��Í
>�`ÊÀi>`ÃÊ`>Í>ÊvÀ��Ê�i��Àß°ÊÊ�vÊL����i>ÀÊv��ÍiÀ��}Ê�ÃÊi�>L�i`]ÊÃiÜiÀ>�Ê>VViÃÃiÃÊ�>ß
LiÊ`��iÊÍ�ÊV���iVÍÊÍ�iÊV�ÀÀiVÍÊ�Ö�LiÀÊ�vÊÍiÞi�Ã°

x°n°£ -i>`Ê2��Í

0�iÊ>``ÀiÃÃÊV>�VÖ�>Í���Ê��«�i�i�ÍÃÊÍ�iÊv����Ý��}ÊiµÖ>Í���Ã\


�ÍÍ��Ê�ivÍÊ�À�}��Ê�

�``ÀiÃÃÊrÊ0iÞÍÖÀi
>Ãi�``ÀiÃÃÊ�Ê0IÊ8Ê³Ê.

0�«Ê�ivÍÊ�À�}��Ê�

�``ÀiÃÃÊrÊ0iÞÍÖÀi
>Ãi�``ÀiÃÃÊ³Ê0ÊIÊ8Ê³Ê.

Ý�iÀi\

�``ÀiÃÃ �ÃÊÍ�iÊ>``ÀiÃÃÊ>�ßÊÀi>`ÊÝ���ÊLiÊ�>`iÊvÀ��°

. �ÃÊÍ�iÊÍiÞi�¿ÃÊ.ÊV��À`��>Íi°

0 �ÃÊÍ�iÊÍiÞi�¿ÃÊ0ÊV��À`��>Íi°

0iÞÍÖÀi
>Ãi�``À
iÃÃ

���`ÃÊÍ�iÊL>ÃiÊ>``ÀiÃÃÊ�vÊÍ�iÊVÖÀÀi�ÍÊÍiÞÍÖÀi°

8 �ÃÊÍ�iÊÍiÞÍÖÀiÊÝ�`Í�°ÊÊ#��ßÊ>ÊÃÖLÃiÍÊ�vÊÝ�`Í�ÃÊ>ÀiÊÃÖ««�ÀÍi`
>�`ÊÍ�iÃiÊ>ÀiÊi�V�`i`Ê��Í�ÊÍ�iÊ++ä]Ê++£Ê>�`Ê++ÔÊv�i�`ÃÊ��ÊÍ�i
0iÞÍÖÀi-i>` �`iÊÀi}�ÃÍiÀ°Ê.iiÊÍ�iÊÍ>L�iÊ��Ê�««i�`�ÞÊ�Êv�À
��ÀiÊ`iÍ>��Ã°

0�iÊ0iÞÍÖÀi >«��À�>ÍÊÀi}�ÃÍiÀÊÊÃ«iV�v�iÃÊ��ÝÊÍ�iÊÍiÞÍÖÀiÊ�>«Ê�ÃÊ�i�`Ê��
�i��Àß°Ê0��ÃÊ��V�Ö`iÃÊÍ�iÊÝ�`Í�Ê�vÊÍ�iÊÍiÞÍÖÀiÊ�>«ÊÖÃ��}Ê«>ÀÍ�>�Ê«À�`ÖVÍÊV�`iÃ
>�`ÊÍ�iÊÃ�ãiÊ�vÊÍ�iÊÍiÞi�°ÊÊ0�iÊ0iÞÍÖÀi-i>` �`iÊÀi}�ÃÍiÀÊÃ«iV�v�iÃÊ��ÝÊÍ�iÊÍiÞÍÖÀi
�>«ÊÃ��Ö�`ÊLiÊ�>�`�i`Ê��ÍiÀ�>��ß°ÊÊ0��ÃÊÃiÍÃÊÍ�iÊÝ�`Í�Ê­�>Þ��Ö�Ê.®Ê>�`Ê�i�}�Í
­�>Þ��Ö�Ê0®ÊÍ�>ÍÊÃ��Ö�`ÊLiÊÖÃi`ÊÝ�i�Ê>VViÃÃ��}ÊÍ�iÊÍiÞÍÖÀi°Ê0�iÀiÊ>ÀiÊÍ�Àii
Ý>ßÃÊÍ�>ÍÊÍ�iÊ>``ÀiÃÃÊV>�ÊLiÊ��`�v�i`Ê�vÊ�ÍÊiÞVii`ÃÊi�Í�iÀÊÍ�iÊÝ�`Í�Ê�ÀÊ�i�}�ÍÊ­�À
}�iÃÊ�i}>Í�Üi®\

��>�« V�>�«ÊÍ�iÊV��À`��>ÍiÊÍ�ÊäÊ�ÀÊÍ�iÊ�>Þ��Ö�ÊÜ>�Öi°

-i«i>Í >VViÃÃÊÍ�iÊ�>«Ê��`Ö��ÊÍ�iÊÝ�`Í�Ê�ÀÊ�i�}�Í°Ê0��ÃÊÀiÃÖ�ÍÃÊ��
Í�iÊÍiÞÍÖÀiÊ�>«ÊLi��}ÊÀi«i>Íi`°
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 �ÀÀ�À >VViÃÃÊÍ�iÊ�>«Ê��`Ö��ÊÍ�iÊÝ�`Í�Ê�ÀÊ�i�}�ÍÊ>�`Ê��ÀÀ�À
>�ÍiÀ�>ÍiÊÍiÞÍÖÀiÊ�>«Ã°

0�iÊÝ�`Í�ÊÖÃi`ÊÍ�ÊÀi«i>ÍÊ�ÀÊV�>�«ÊV>�ÊLiÊ`�vviÀi�ÍÊÍ�ÊÍ�iÊÝ�`Í�ÊÖÃi`ÊÍ�ÊÃiÍÊÍ�i
ÃÍÀ�`iÊ�vÊÍ�iÊÍiÞÍÖÀiÊ��Ê�i��Àß°ÊÊ0��ÃÊ>���ÝÃÊ>ÊÍiÞÍÖÀiÊÍ�ÊLiÊÃi�iVÍi`ÊvÀ��Ê«>ÀÍÊ�vÊ>
�>À}iÀÊ��>}i°

x°n°Ô 0iÞÍÖÀiÊ
>ÃiÊ�``ÀiÃÃ

0�iÊL>ÃiÊ>``ÀiÃÃÊ�vÊÍ�iÊÍiÞÍÖÀiÊ�>«Ê�ÃÊÃiÍÊ��ÊÍ�iÊ0iÞÍÖÀi
>Ãi�``ÀiÃÃÊÀi}�ÃÍiÀ°Ê0�i
��ÝiÀÊÔ{ÊL�ÍÃÊ�vÊÍ��ÃÊv�i�`ÊÃ«iV�vßÊÍ�iÊ>``ÀiÃÃÊ�vÊÍ�iÊ�>«Ê��ÊÍiÞi�Ã°Ê
�ÍÊÏäÊ�ÃÊÖÃi`ÊÍ�
Ã«iV�vßÊÍ�>ÍÊÍ�iÊÍiÞÍÖÀiÊ�ÃÊ�i�`Ê��ÊÃßÃÍi�Ê�i��ÀßÊ��ÃÍi>`Ê�vÊ��V>�Ê�i��ÀßÊ>�`ÊÍ�i
ÍiÞÍÖÀiÊÃ��Ö�`ÊLiÊ¼iÞiVÖÍi`½Ê`�ÀiVÍ�ßÊ>VÀ�ÃÃÊÍ�iÊ+��ÊLÖÃÊÝ�Í��ÖÍÊv�ÀÃÍÊV�«ß��}ÊÍ�i
ÍiÞÍÖÀiÊÍ�Ê��V>�Ê�i��Àß°Ê-iviÀÊÍ�ÊÍ�iÊ+�- �
��ÊÔÊ�>À`Ý>ÀiÊ-iviÀi�ViÊ >�Ö>�Êv�À
��ÀiÊ`iÍ>��Ã°

0�iÊL>ÃiÊ>``ÀiÃÃÊ�vÊÍ�iÊÍiÞÍÖÀiÊ�>ßÊLiÊ��>`i`Ê��`�ÀiVÍ�ßÊvÀ��Ê�i��ÀßÊÖÃ��}ÊÍ�i
0iÞÍÖÀi�
ÊÀi}�ÃÍiÀ°Ê0�iÊÜ>�ÖiÊ��>`i`Ê��Í�ÊÍ��ÃÊÀi}�ÃÍiÀÊÃ��Ö�`ÊLiÊÍ�iÊ>``ÀiÃÃÊ��
�i��ÀßÊ�vÊÍ�iÊL>ÃiÊ>``ÀiÃÃÊ�vÊÍ�iÊÍiÞÍÖÀiÊ­Ã«iV�v�i`Ê��ÊÏÔÊL�ÍÊÖ��ÍÃ®°Ê��>`��}ÊÍ�i
0iÞÍÖÀi�
ÊÀi}�ÃÍiÀÊV>ÖÃiÃÊÍ�iÊÀi>�ÊL>ÃiÊ>``ÀiÃÃÊÍ�ÊLiÊ��>`i`ÊvÀ��Ê�i��Àß°Ê�vÊL�Í
Ï£Ê�vÊÍ�iÊÜ>�ÖiÊ��>`i`Ê�ÃÊÃiÍ]ÊÍ�iÊÜ>�ÖiÊ�ÃÊ��ÍiÀ«ÀiÍi`Ê>ÃÊ��Ü>��`]ÊÍ�iÊ}À>«��VÃ
«À�ViÃÃ�ÀÊ�>�Íi`]Ê>�`Ê>�Ê��ÍiÀÀÖ«ÍÊ�ÃÃÖi`ÊÍ�ÊÍ�iÊ�+2°Ê0��ÃÊ�iV�>��Ã�Ê�ÃÊ��À�>��ß
ÖÃi`ÊÍ�Ê��`�V>ÍiÊÍ�>ÍÊÍ�iÊÀiµÖ�Ài`ÊÍiÞÍÖÀiÊ�ÃÊ��ÍÊÀiÃ�`i�ÍÊ��Ê��V>�Ê�i��ÀßÊ>�`
Ã��Ö�`ÊLiÊV�«�i`Ê��°Ê#�ViÊÍ�iÊV�«ßÊ�>ÃÊLii�ÊV��«�iÍi`Ê>�`ÊÍ�iÊÍiÞÍÖÀiÊL>Ãi
>``ÀiÃÃÊ��Ê�i��ÀßÊ�ÃÊÖ«`>Íi`ÊÝ�Í�Ê�ÍÃÊ��Ü>��`ÊL�ÍÊV�i>À]ÊÍ�iÊ}À>«��VÃÊ«À�ViÃÃ�ÀÊÀi�
Ài>`ÃÊÍ��ÃÊÜ>�ÖiÊ>�`ÊÀiÃÍ>ÀÍÃ°Ê-iviÀÊÍ�ÊÍ�iÊ+�- �
��ÊÔÊ�>À`Ý>ÀiÊ-iviÀi�ViÊ >�Ö>�
v�ÀÊ`iÍ>��ÃÊ��Ê��>`��}ÊÍiÞÍÖÀiÃÊÝ���iÊÍ�iÊ�À>«��VÃÊ+À�ViÃÃ�ÀÊ�>ÃÊÃÍ>��i`°

x°n°Ï 0iÞÍÖÀiÊ���ÍiÀ��}

�ÊL����i>ÀÊv��ÍiÀÊ�ÃÊ>Ü>��>L�iÊÝ��V�ÊV��L��iÃÊÍ�iÊÜ>�ÖiÃÊ�vÊÍ�iÊ{ÊÍiÞi�ÃÊÃÖÀÀ�Ö�`��}
Í�iÊ��`iÞÊ��Í�ÊÍ�iÊÍiÞÍÖÀiÊ�>«ÊÍ�Ê«À�`ÖViÊ>ÊÃ��}�iÊÜ>�Öi°Ê0��ÃÊv��ÍiÀÊÝ���ÊÀi`ÖVi
«�Þi�>Í���ÊivviVÍÃÊÝ�i�ÊÍiÞÍÖÀiÃÊ>ÀiÊi��>À}i`]Ê>�`ÊÀi`ÖViÊ>��>Ã��}ÊivviVÍÃÊÝ�i�
ÍiÞÍÖÀiÃÊ>ÀiÊÃ�ÀÖ��°

x°n°{ 0iÞÍÖÀiÊ��À�>ÍÍ��}

0�iÊÍiÞÍÖÀiÊ�>«ÊV>�ÊLiÊ�i�`Ê��Ê�i��ÀßÊ��Ê>ÊÜ>À�iÍßÊ�vÊv�À�>ÍÃÊÍ�>ÍÊV�ÀÀiÃ«��`ÊÍ�
Í�iÊv�À�>ÍÃÊÃÖ««�ÀÍi`ÊLßÊÍ�iÊvÀ>�iLÖvviÀ°Ê0Ý�Ê>``�Í���>�Êv�À�>ÍÃÊ>ÀiÊ«À�Ü�`i`ÊÍ�
>���ÝÊÍiÞÍÖÀiÊ�>«ÃÊÍ�ÊLiÊÃÍ�Ài`Ê��Ê:27ÊV���ÀÊv�À�>Í°Ê8�i�Ê>ÊÍiÞi�Ê�ÃÊÀi>`Ê��Í�
+�- �
��Ê�ÍÊ�ÃÊV��ÜiÀÍi`ÊÍ�ÊÍ�iÊ��ÍiÀ�>�ÊV���ÀÊv�À�>Í°Ê�ÞÍiÀ�>�ÊV���ÀÊv�À�>ÍÃÊ>Ài
Ã��Ý�Ê��ÊÍ>L�iÊ{°£°Ê!�Íi\ÊÍ�iÊV���ÀÊv�À�>ÍÊÜ>�ÖiÊ�ÃÊ�>`iÊÖ«Ê�vÊÍ�iÊ{ÊL�ÍÃÊ�vÊÍ�i
0iÞÍÖÀi��À�>ÍÊv�i�`Ê>�`ÊÍ�iÊ£ÊL�ÍÊ0iÞÍÖÀi��À�>Í�ÞÍi�Ã���Êv�i�`Ê��ÊÍ�i
0iÞÍÖÀi
>Í>��À�>ÍÊÀi}�ÃÍiÀ°

�vÊÍ�iÊÃi�iVÍi`Êv�À�>ÍÊ�>ÃÊ��Ê>�«�>ÊLÖvviÀ]Ê>Ê`iv>Ö�ÍÊÜ>�ÖiÊ�vÊäÞ��]ÊÝ��V�Ê�ÃÊÍ�i
�>Þ��Ö�Ê�ÃÊÖÃi`°Ê�vÊÍ�iÊ!���«�>
ÖvviÀÊL�ÍÊ�ÃÊÃiÍÊ��ÊÍ�iÊ0iÞÍÖÀi
>Í>��À�>Í
Ài}�ÃÍiÀÊÍ�i�ÊäÞ��Ê�ÃÊÖÃi`ÊiÜi�Ê�vÊÍ�iÊv�À�>ÍÊ�>ÃÊ>�Ê>�«�>ÊLÖvviÀ°
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�vÊÍ�iÊÍiÞÍÖÀiÊ�ÃÊ��Ê����ÀÊ��`iÞÊ��`iÊ­i�Í�iÀÊ{Ê�ÀÊnÊL�ÍÃ®ÊÍ�iÊÃ��}�iÊÜ>�ÖiÊ�ÃÊÀi«i>Íi`
v�ÀÊ>��ÊV���ÀÊV��«��i�ÍÃ°Ê�vÊÍ�iÊvÀ>�iLÖvviÀÊv�À�>ÍÊ�ÃÊ>�Ã�Ê����ÀÊ��`iÞ]ÊÍ�iÊÃ��}�i
Ü>�ÖiÊ�ÃÊÖÃi`Ê>ÃÊÍ�iÊ«�Þi�ÊV���ÀÆÊ�vÊÍ�iÊvÀ>�iLÖvviÀÊ�ÃÊ-�
�]ÊÍ�i�ÊÍ�iÊÍiÞÍÖÀiÊÜ>�Öi
LiV��iÃÊ}ÀißÊÃV>�i°

0�iÊÍiÞÍÖÀiÊÜ>�ÖiÃÊ�>ßÊLiÊ��`iÞi`ÊÍ�À�Ö}�Ê>ÊÔxÈÊi�ÍÀßÊ�����Ö«ÊÍ>L�i°Ê�>V�Êi�ÍÀß
�vÊÍ�iÊÍ>L�iÊ���`ÃÊ>ÊÏÔÊL�ÍÊ-�
�ÊÜ>�Öi°Ê�vÊÍ�iÊ��nÊÍiÞÍÖÀiÊ�ÃÊÖÃi`]ÊÍ�i�ÊÍ�iÊÝ���i
�20Ê�ÃÊÖÃi`Êv�ÀÊi>V�ÊÍiÞÍÖÀiÆÊ�vÊÍ�iÊ��{ÊÍiÞÍÖÀiÊv�À�>ÍÊ�ÃÊÖÃi`Êi>V�ÊÍiÞÍÖÀiÊÖÃiÃÊ£È
i�ÍÀ�iÃ]ÊÃ�Ê£ÈÊÃi«>À>ÍiÊ�20ÃÊ�>ßÊLiÊ��>`i`Ê>�`ÊÍ�iÊ>««À�«À�>ÍiÊ��iÊ��`iÞi`Ê­Í�i
Ö««iÀÊ{ÊL�ÍÃÊ�vÊÍ�iÊ��`iÞÊ>ÀiÊÃÖ««��i`ÊLßÊÍ�iÊÖ««iÀÊ{ÊL�ÍÃÊ�vÊ0iÞi��20��`iÞ®°

�vÊ>�Ê-�
Ê�ÀÊ-�
�ÊÍiÞÍÖÀiÊv�À�>ÍÊ�ÃÊÖÃi`Ê­>ÃÊ�««�Ãi`ÊÍ�Ê��nÊ�ÀÊ��{®ÊÍ�i
��`�Ü�`Ö>�Ê-]Ê�]Ê
]Ê>�`Ê�ÊV��«��i�ÍÃÊ>ÀiÊ��`iÞi`ÊÃi«>À>Íi�ßÊÝ��V�Ê>���ÝÃ
Ài�>««��}ÊvÖ�VÍ���ÃÊÃÖV�Ê>ÃÊ}>��>ÊV�ÀÀiVÍ���°

x°n°x -i}�ÃÍiÀÃ

0�iÊ0iÞÍÖÀi-i>` �`iÊÀi}�ÃÍiÀÊV��ÍÀ��ÃÊÍ�iÊÝ>ßÊÍ�>ÍÊÍiÞÍÖÀiÃÊ>ÀiÊÀi>`ÊvÀ��
�i��Àß°

0�iÊ.Ê>�`Ê0ÊÝÀ>«Ê��`iÃÊV>�ÊLiÊÃiÍÊÍ�ÊV�>�«]ÊÀi«i>ÍÊ�ÀÊ��ÀÀ�ÀÊ>ÃÊ`iÃVÀ�Li`Êi>À��iÀ°

8�Í�Ê���ÍiÀÊ �`iÊ`�Ã>L�i`]Ê�i>ÀiÃÍ��i�}�L�ÀÊÍiÞÍÖÀiÊ�>««��}ÊÝ���ÊLiÊ«iÀv�À�i`°
8�Í�ÊÍ��ÃÊL�ÍÊÃiÍ]ÊL����i>ÀÊv��ÍiÀ��}Ê�ÃÊi�>L�i`°

0�iÊ+>V�i`Ê
>Í>ÊL�ÍÊ�ÃÊÖÃi`ÊÍ�Ê`iv��iÊ��ÝÊÍiÞi�ÃÊ>ÀiÊÀi>`ÊvÀ��Ê�i��Àß°Ê�vÊÍ��ÃÊL�Í
�ÃÊV�i>Ài`]Êi>V�ÊÍiÞi�Ê�ÃÊÀi>`Ê��iÊ>ÍÊ>ÊÍ��iÆÊ�vÊÃiÍÊÃiÜiÀ>�ÊÍiÞi�ÃÊV>�ÊLiÊÀi>`
Ã��Ö�Í>�i�ÖÃ�ßÊ��«À�Ü��}Êivv�V�i�Vß°Ê0�iÊ>VÍÖ>�Ê�Ö�LiÀÊ�vÊÍiÞi�ÃÊÀi>`Ê��ÊÍ��ÃÊV>Ãi
�ÃÊ`i«i�`i�ÍÊ��ÊÍ�iÊÍiÞi�ÊÃ�ãi°Ê.iiÊÃiVÍ���ÊÅx°£ä°{Êv�ÀÊ��ÝÊÍ��ÃÊV>�ÊLiÊÖÃi`Êv�À
«>V�i`ÊV�«�iÃ°

0�iÊ0iÞÍÖÀi-i>` �`iÊÀi}�ÃÍiÀÊV��ÍÀ��ÃÊÍ�iÊÝ>ßÊÍ�>ÍÊÍiÞÍÖÀiÃÊ>ÀiÊÀi>`ÊvÀ��
�i��Àß°ÊÊ8�Í�Ê���ÍiÀÊ �`iÊ`�Ã>L�i`]Ê�i>ÀiÃÍ��i�}�L�ÀÊÍiÞÍÖÀiÊ�>««��}ÊÝ���ÊLi
«iÀv�À�i`°Ê8�Í�Ê�ÍÊÃiÍ]ÊL����i>ÀÊv��ÍiÀ��}Ê�ÃÊi�>L�i`°

än£ÈÔ{Ï£

Reserved

TWrapMode

��>L�i

Reserved ReservedHeight Width

Packed Data Filter Mode SWrapMode

��}ÖÀiÊx°Ôx 0iÞÍÖÀi-i>` �`iÊ-i}�ÃÍiÀ
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0�iÊ0iÞÍÖÀi >«��À�>ÍÊÀi}�ÃÍiÀÊÃ«iV�v�iÃÊÍ�iÊÝ>ßÊÍ�>ÍÊÍ�iÊÍiÞÍÖÀiÊ�>«Ê�ÃÊ�i�`Ê��
�i��Àß°ÊÊ0�iÊ«>ÀÍ�>�Ê«À�`ÖVÍÊV�`iÃÊ>ÀiÊ`iÍ>��i`Ê��Ê�««i�`�ÞÊ�°Ê0�iÊÝ��`�Ý
�À�}��ÊÃ«iV�v�iÃÊÍ�iÊ�À�}��Ê>ÃÊLi��}ÊÍ�«Ê�ivÍÊ�ÀÊL�ÍÍ��Ê�ivÍ°Ê.ÖL+>ÍV� �`iÊÝ�i�
i�>L�i`]Ê��«À�ÜiÃÊÍ�iÊ«iÀv�À�>�ViÊ�vÊÍß«�V>�ÊÍiÞÍÖÀiÊ�>««��}°

än£ÈÔ{Ï£

ReservedReserved PP1

+>ÀÍ�>�Ê«À�`ÖVÍÊÃi�iVÍ���

8��`�ÝÊ�À�}��

.ÖL+>ÍV�Ê��`i

-iÃiÀÜi`

0iÞi�Ê.�ãi

PP2 PP0

��}ÖÀiÊx°ÔÈ 0iÞÍÖÀi >«��À�>ÍÊ-i}�ÃÍiÀ

0�iÊ0iÞÍÖÀi
>Í>��À�>ÍÊÀi}�ÃÍiÀÊÃ«iV�v�iÃÊÍ�iÊV���ÀÊv�À�>ÍÊ�vÊÍ�iÊÍiÞÍÖÀi°ÊÊ0�i
0iÞÍÖÀi��À�>ÍÊV��L��i`ÊÝ�Í�ÊÍ�iÊ0iÞÍÖÀi��À�>ÍÊ�ÞÍi�Ã���ÊV��Í>��Ê��iÊ�vÊÍ�i
��`iÃÊ`iÃVÀ�Li`Ê��ÊÍ>L�iÊ{°£°Ê0�iÊV���ÀÊ�À`iÀÊÃ«iV�v�iÃÊÝ�iÍ�iÀÊÍ�iÊÍiÞÍÖÀiÊ�ÃÊ��
-�
Ê�ÀÊ
�-ÊV���ÀÊv�À�>Í°

än£ÈÔ{Ï£

Reserved

!�Ê��«�>Ê
ÖvviÀ

0iÞÍÖÀiÊ��À�>Í

����ÀÊ#À`iÀ

0iÞÍÖÀiÊ��À�>ÍÊ�ÞÍi�Ã���

��«�>Ê >«

.«>�Ê��À�>Í

��}ÖÀiÊx°ÔÇ 0iÞÍÖÀi
>Í>��À�>ÍÊ-i}�ÃÍiÀ

x°n°È 2Ã��}ÊÍ�iÊ0iÞi�Ê�20

0�iÊ0iÞi��20äÊÍ�Ê£xÊÀi}�ÃÍiÀÃÊV��Í>��ÊÍ�iÊÍiÞÍÖÀiÊV���ÀÊ�����Ö«ÊÍ>L�i°Ê�>V�
Ài}�ÃÍiÀÊV��Í>��ÃÊnÊL�ÍÊv�i�`ÃÊv�ÀÊÀi`]Ê}Àii�]ÊL�ÖiÊ>�`Ê>�«�>ÊV���ÀÊV��«��i�ÍÃ°Ê0�i
0iÞi��20 �`iÊÀi}�ÃÍiÀÊ>���ÝÃÊÖÃiÊ�vÊÍ�iÊ0iÞi��20äÊÍ�Ê£xÊÀi}�ÃÍiÀÃ°Ê8�i�
i�>L�i`]ÊÍ�iÊÍiÞi�ÊÜ>�ÖiÊLiV��iÃÊ>�Ê��`iÞÊ��Í�ÊÍ��ÃÊ�����Ö«ÊÍ>L�i°
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PixelsPerEntry
0 = 1 pixel
1 = 2 pixels
2 = 4 pixels
3 = reserved

LUTOffset

DirectIndex

Enable

Reserved

��}ÖÀiÊx°Ôn 0iÞi��20 �`iÊ-i}�ÃÍiÀ

0�iÊ�20Ê�ÖÃÍÊLiÊi�>L�i`ÊLiv�ÀiÊ>Ê�����Ö«ÊÝ���ÊLiÊ`��i°Ê0�iÊ�Í�iÀÊv�i�`ÃÊ�vÊÍ��Ã
Ài}�ÃÍiÀÊ>ÀiÊÖÃi`ÊÍ�ÊV��ÍÀ��ÊÖÃiÊ�vÊÍ�iÊ�20Êv�ÀÊÔ
Ê�«iÀ>Í���Ã°Ê��>L���}

�ÀiVÍ��`iÞÊV>ÖÃiÃÊÍ�iÊ�20ÊÍ�ÊLiÊ��`iÞi`ÊLßÊÍ�iÊ>``ÀiÃÃÊ�vÊÍ�iÊvÀ>}�i�Í]Ê��ÍÊLß
`>Í>ÊÀi>`ÊvÀ��Ê�i��Àß°Ê�vÊL��V�Êv���ÃÊ>ÀiÊÖÃi`ÊÍ�iÊ�20Ê�ÃÊ��`iÞi`Ê>ÍÊÍ�iÊÃÍ>ÀÍÊ�v
iÜiÀßÊÃV>����iÊL>Ãi`Ê��ÊÍ�iÊ��ÝiÀÊÏÊL�ÍÃÊ�vÊÍ�iÊ:ÊÜ>�ÖiÊ­9Ê�ÃÊ�}��Ài`®]ÊÍ�i
�20#vvÃiÍÊÝ��V�Ê�ÃÊ>``i`ÊÍ�ÊÍ�iÊ��`iÞ]Ê>�`ÊÍ�iÊ+�Þi�Ã+iÀ��ÍÀßÊv�i�`ÆÊÍÝ�
V��ÃiVÖÍ�ÜiÊi�ÍÀ�iÃÊ��ÊÍ�iÊ�20Ê>ÀiÊÖÃi`ÊÍ�Êv���ÊÍ�iÊÖ««iÀÊ>�`Ê��ÝiÀÊ�>�ÜiÃÊ�vÊÍ�iÊÈ{
L�ÍÊL��V�ÊV���ÀÊÀi}�ÃÍiÀ°

�vÊL��V�Êv���ÃÊ>ÀiÊ��ÍÊÖÃi`ÊÍ�iÊ��ÝiÀÊÏÊL�ÍÃÊ�vÊÍ�iÊ9Ê>�`Ê:ÊÜ>�ÖiÃÊ�vÊi>V�ÊvÀ>}�i�Í
>ÀiÊÖÃi`ÊÍ�Ê��`iÞÊÍ�iÊ�20ÆÊÍ�iÊ+�Þi�Ã+iÀ��ÍÀßÊv�i�`ÊÃV>�iÃÊÍ�iÊ9Ê>�`Ê:ÊÜ>�ÖiÃÊÃ�
Í�>ÍÊ>�ÊnÊ«�Þi�ÊLßÊnÊ«�Þi�Ê«>ÍÍiÀ�Ê�ÃÊÃÖ««�ÀÍi`]Ê>�`ÊÍ�iÊ�20#vvÃiÍÊv�i�`Ê�ÃÊ>``i`ÊÍ�
Í�iÊ��`iÞÊLiv�ÀiÊ�ÍÊ�ÃÊÖÃi`°

�vÊÍ�iÊ�20Ê�ÃÊÖÃi`Êv�ÀÊÔ
Ê�«iÀ>Í���Ã]ÊÍ�iÊÍiÞÍÖÀiÊ>««��V>Í���ÊÖ��ÍÊÃ��Ö�`ÊLi
i�>L�i`Ê>�`ÊÃiÍÊÍ�ÊV�«ßÊ��`iÊÃ�ÊÍ�>ÍÊÍ�iÊÍiÞÍÖÀiÊV���ÀÊ}i�iÀ>Íi`ÊLßÊÍ�iÊ�����Ö«
Í>L�iÊ�ÃÊV��ÜiÀÍi`ÊÍ�Ê>ÊV���ÀÊÍ�>ÍÊV>�ÊLiÊ«��ÍÍi`Ê��ÊÍ�iÊÃVÀii�°

än£ÈÔ{Ï£

24 bit unsigned integerReserved

System Memory

Reserved

��}ÖÀiÊx°Ô� 0iÞi��20�``ÀiÃÃÊÀi}�ÃÍiÀ

�vÊ>��ÊÔxÈÊi�ÍÀ�iÃÊ��ÊÍ�iÊ�20Ê�ii`ÊÍ�ÊLiÊv���i`]ÊÍ�iÊ0iÞi��20
>Í>Ê>�`
0iÞi��20#vvÃiÍÊÀi}�ÃÍiÀÃÊÃ��Ö�`ÊLiÊÖÃi`°Ê0�iÊ�vvÃiÍÊ��Í�ÊÍ�iÊ�20Êv�ÀÊÍ�iÊv�ÀÃÍ
i�ÍÀßÊÍ�ÊLiÊ��>`i`ÊÃ��Ö�`ÊLiÊÝÀ�ÍÍi�ÊÍ�ÊÍ�iÊ0iÞi��20#vvÃiÍÊÀi}�ÃÍiÀ]ÊÍ�i�Ê>
ÃÖVViÃÃ���Ê�vÊ�20Êi�ÍÀ�iÃÊÝÀ�ÍÍi�ÊÍ�ÊÍ�iÊ0iÞi��20
>Í>ÊÀi}�ÃÍiÀ°Ê0�iÊ�vvÃiÍÊ��Í�
Í�iÊ�20ÊÝ���ÊLiÊ>ÖÍ��>Í�V>��ßÊ��VÀi�i�Íi`Ê>vÍiÀÊi>V�Êi�ÍÀßÊ�ÃÊÝÀ�ÍÍi�°
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�ÍÊ�ÃÊ>�Ã�Ê«�ÃÃ�L�iÊÍ�Ê��>`ÊÍ�iÊ�20Ê`�ÀiVÍ�ßÊvÀ��Ê�i��Àß°Ê0��ÃÊ�ÃÊ���Í�>Íi`ÊLß
��>`��}ÊÍ�iÊ0iÞi��20�``ÀiÃÃÊÀi}�ÃÍiÀÊÝ�Í�ÊÍ�iÊ>``ÀiÃÃÊ�vÊÍ�iÊ�20Ê��Ê�i��ÀßÊ­��
ÏÔÊL�ÍÊÖ��ÍÃ®Ê>�`ÊÍ�iÊ0iÞi��200À>�ÃviÀÊÀi}�ÃÍiÀ\

0�iÊ��`iÞÊv�i�`ÊÃ«iV�v�iÃÊÍ�iÊv�ÀÃÍÊi�ÍÀßÊ��ÊÍ�iÊ�20ÊÍ�Ê��>`]ÊÝ���iÊÍ�iÊ��Ö�ÍÊv�i�`
Ã«iV�v�iÃÊÍ�iÊ�Ö�LiÀÊ�vÊi�ÍÀ�iÃÊÍ�Ê��>`°Ê
�ÍÊÏäÊ�vÊÍ�iÊ0iÞi��20�``ÀiÃÃÊÀi}�ÃÍiÀ
Ã«iV�v�iÃÊÍ�>ÍÊÍ�iÊ�20Ê�ÃÊÀiÃ�`i�ÍÊ��ÊÃßÃÍi�Ê�i��ÀßÊ>�`ÊÃ��Ö�`ÊLiÊÀi>`Ê>VÀ�ÃÃÊÍ�i
+��ÊLÖÃ°

0�iÊ0iÞÍÖÀi�20�``ÀiÃÃÊÀi}�ÃÍiÀÊ�>ßÊLiÊ��>`i`Ê��`�ÀiVÍ�ßÊLßÊÍ�iÊ0iÞi��20�

Ài}�ÃÍiÀ°Ê0��ÃÊ�«iÀ>ÍiÃÊ��Ê>�Ê�`i�Í�V>�Ê�>��iÀÊÍ�ÊÍ�iÊ0iÞi��
ÊÀi}�ÃÍiÀ°Ê0�iÀiÊ�>ß
LiÊÃ��iÊ�>Íi�VßÊLiÍÝii�ÊÍ�iÊÀi}�ÃÍiÀÊÜ>�ÖiÊLi��}ÊÝÀ�ÍÍi�ÊÍ�Ê+�- �
��Ê>�`ÊÍ�i
��ÍiÀÀÖ«ÍÊLi��}Ê>ÃÃiÀÍi`]Ê>�`Ê�ÍÊ�ÃÊ«�ÃÃ�L�iÊÍ�>ÍÊL�Í�ÊÀi}�ÃÍiÀÃÊÝ���Ê�>ÜiÊLii�Ê��>`i`
Liv�ÀiÊÍ�iÊ��ÍiÀÀÖ«ÍÊ�ÃÊÀiVi�Üi`°Ê0�Ê`iÍiÀ���iÊÝ��V�ÊÀi}�ÃÍiÀÊV>ÖÃi`ÊÍ�iÊ��ÍiÀÀÖ«Í]
Í�ißÊ�>ßÊLiÊÀi>`ÊL>V�Ê>�`ÊÝ���Ê���`ÊÍ�iÊÜ>�ÖiÊÀi>`ÊvÀ��Ê�i��Àß°

0�ÊÀi>`ÊL>V�ÊÍ�iÊ�20Êi�ÍÀ�iÃ]Êv�ÀÃÍÊÀi>`ÊvÀ��ÊÍ�iÊ0iÞi��20#vvÃiÍÊÀi}�ÃÍiÀÊÝ��V�
ÀiÃiÍÃÊÍ�iÊÀi>`ÊL>V�Ê��`iÞÊÍ�ÊãiÀ�]ÊÍ�i�ÊvÀ��ÊÍ�iÊ0iÞi��20
>Í>ÊÀi}�ÃÍiÀÊ>ÃÊ�>�ß
Í��iÃÊ>ÃÊ�iViÃÃ>Àß°

x°n°Ç 
��V�Ê����Ê0iÞÍÖÀiÃ

�vÊÍiÞÍÖÀiÊ�>««��}Ê�ÃÊi�>L�i`Ê­>�`Ê
�ÀiVÍ��`iÞÊ`�Ã>L�i`®ÊÝ�i�Ê>ÊL��V�Êv���Ê�ÃÊ`��i
Í�iÊ�>Ã�Êv�ÀÊÍ�iÊL��V�Êv���Ê�ÃÊÀi>`ÊvÀ��Ê�i��ÀßÊ>ÃÊ>ÊÍiÞÍÖÀiÊ�>«°Ê0�iÊÍiÞÍÖÀi
>``ÀiÃÃÊÖ��ÍÊ�ÖÃÍÊLiÊÃiÍÊ>««À�«À�>Íi�ßÊÃ�ÊÍ�>ÍÊÍ�iÊ.ÊÜ>�ÖiÊ��VÀi�i�ÍÃÊ�ÀÊ`iVÀi�i�ÍÃ
LßÊ��iÊv�ÀÊi>V�ÊL��V�Ê�vÊÏÔÊ«�Þi�ÃÊÝ���iÊ0ÊÃÍ>ßÃÊ>ÍÊãiÀ�°Ê0�iÊÍiÞÍÖÀiÊ>``ÀiÃÃ
V>�VÖ�>Íi`Ê�ÃÊÖÃi`ÊÍ�Ê��`iÞÊ>ÊÍiÞÍÖÀiÊ�>«Ê>�`Ê`>Í>ÊÀiÍÖÀ�i`Ê�ÃÊÖÃi`Ê>ÃÊ>Ê�>Ã�ÊÍ�
V��ÍÀ��ÊÝ��V�Ê«�Þi�ÃÊ>ÀiÊ«��ÍÍi`Ê`ÖÀ��}Ê>ÊL��V�Êv���°Ê0��ÃÊvi>ÍÖÀiÊ��}�ÍÊLiÊÖÃi`ÊÍ�
`À>ÝÊÍiÞÍÊv�ÀÊÝ��V�ÊÍ�iÊv��ÍÊ�>ÃÊLii�Ê«ÀiÜ��ÖÃ�ßÊ��>`i`Ê��Í�Ê>Êv��ÍÊV>V�iÊ��
�i��Àß°

0�iÊ�>ß�ÖÍÊ�vÊÍ�iÊ`>Í>Ê��Ê�i��ÀßÊÃ��Ö�`ÊLiÊLßÍiÊ>��}�i`]ÊÃ�Ê�vÊÍ�iÊV�>À>VÍiÀÊ�ÃÊÖ«
Í�ÊnÊ«�Þi�ÃÊÝ�`iÊÃ«iV�vßÊ>ÊÍiÞi�ÊÃ�ãiÊ�vÊnÊL�ÍÃ]ÊÖ«ÊÍ�Ê£ÈÊÖÃiÊ£È]ÊÖ«ÊÍ�ÊÔ{ÊÖÃiÊÔ{]Ê>�`
Ö«ÊÍ�ÊÏÔÊÖÃiÊÏÔ°Ê�vÊÍ�iÊV�>À>VÍiÀÊ�ÃÊÝ�`iÀÊÍ�>�ÊÏÔÊ«�Þi�ÃÊV�>�}iÊÍ�Ê>ÊÝ�À`Ê>��}�i`
L�Í�>Ã�Ê>�`Ê�ii«ÊÍ�iÊ«�Þi�ÊÃ�ãiÊÍ�ÊÏÔÊL�ÍÃ°Ê0�Ê�>ÍV�ÊÍ�iÊ��À�>�Ê`>Í>Êv�À�>ÍÊv�À
v��ÍÃ]ÊÃiÍÊÍ�iÊ.«>���À�>ÍÊv�i�`Ê��ÊÍ�iÊ0iÞÍÖÀi
>Í>��À�>ÍÊÀi}�ÃÍiÀÊÝ��V�Ê>���ÝÃ
Í�iÊ`>Í>ÊÍ�ÊLiÊÃÍ�Ài`ÊÝ�Í�ÊÍ�iÊL�ÍÃÊ��Êi>V�ÊLßÍiÊ��ÀÀ�Ài`°

x°n°n ��«�>Ê >««��}

��«�>Ê�>««��}Ê«iÀv�À�ÃÊ>ÊV���ÀÊ�ißÊÍiÃÍÊLiv�ÀiÊL����i>ÀÊv��ÍiÀ��}]Ê>�`Ê«ÀiÜi�ÍÃÊ>�ß
�vÊÍ�iÊÀi`]Ê}Àii�]Ê�ÀÊL�Öi]ÊV��«��i�ÍÃÊ�vÊ>ÊÀi�iVÍi`Ê«�Þi�ÊÍ>���}Ê«>ÀÍÊ��ÊÍ�i
v��ÍiÀ��}°Ê0�iÊ>�«�>ÊV�>��i�Ê�ÃÊÍÀi>Íi`Ê`�vviÀi�Í�ß]Ê>�`Ê�vÊ>Ê«�Þi�Êv>��ÃÊÍ�iÊV���ÀÊÍiÃÍ
�ÍÃÊ>�«�>ÊÜ>�ÖiÊ�ÃÊÃiÍÊÍ�ÊãiÀ�]ÊLÖÍÊ�vÊ�ÍÊ«>ÃÃiÃÊ�ÍÊ�ÃÊ�ivÍÊ>ÍÊÍ�iÊ�À�}��>�ÊÜ>�Öi°Ê0�iÊ>�«�>
V�>��i�Ê�vÊ>��Ê«�Þi�Ã]ÊÝ�iÍ�iÀÊÀi�iVÍi`Ê�ÀÊ>VVi«Íi`]Ê>ÀiÊv��ÍiÀi`°Ê0��ÃÊÀiÃÖ�ÍÃÊ��Ê>�
>�«�>ÊÜ>�ÖiÊ�vÊãiÀ�ÊÝ�iÀiÊ>��ÊV��ÍÀ�LÖÍ��}Ê«�Þi�ÃÊ>ÀiÊÀi�iVÍi`]Ê>�Ê>�«�>ÊÜ>�ÖiÊ�vÊ��i
Ý�iÀiÊ>��ÊV��ÍÀ�LÖÍ��}Ê«�Þi�ÃÊ>ÀiÊ>VVi«Íi`]Ê>�`Ê>ÊÜ>Àß��}Ê>�«�>ÊÜ>�ÖiÊÝ�iÀiÊÃ��i
>ÀiÊÀi�iVÍi`Ê>�`ÊÃ��iÊ>VVi«Íi`°Ê�ÃÊÍ�iÊ�>}��v�V>Í���Êv>VÍ�ÀÊ�vÊÍ�iÊL����i>ÀÊã���Ê�Ã
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��VÀi>Ãi`ÊÍ�iÊÜ>À�>L�iÊ>�«�>Ê�ÃÊÃ«Ài>`Ê>VÀ�ÃÃÊ��ÀiÊ`iÃÍ��>Í���Ê«�Þi�Ã°Ê0�iÊÀ>�}iÊ�v
>�«�>ÊÜ>�ÖiÃÊÀi�iVÍi`ÊLßÊÍ�iÊV�À��>Ê�ißÊÍiÃÍÊ��ÊÍ�iÊ:27ÊÖ��ÍÊV>�ÊLiÊ>`�ÖÃÍi`ÊÍ�
>���ÝÊv��iÊV��ÍÀ��Ê�ÜiÀÊÍ�iÊiÞ>VÍÊÃ�ãiÊ�vÊÍ�iÊVÖÍ��ÖÍ°Ê�vÊL�i�`��}Ê�ÃÊi�>L�i`ÊÍ�i�ÊÍ�i
Ü>Àß��}Ê>�«�>ÊÜ>�ÖiÃÊÃ���Í�ÊÍ�iÊÍÀ>�Ã�Í���Ê�vÊÍ�iÊi`}iÊ�vÊÍ�iÊÃ«À�ÍiÊÍ�ÊÍ�i
L>V�}À�Ö�`°

0�iÊÀi}�ÃÍiÀÃÊ��«�> >«2««iÀ
�Ö�`Ê>�`Ê��«�> >«��ÝiÀ
�Ö�`Ê>ÀiÊÖÃi`ÊÍ�
V��ÍÀ��ÊÍ�iÊÀ>�}iÊ�ÜiÀÊÝ��V�ÊÍ�iÊÍiÃÍÊ�ÃÊ`��i°Ê0�iÊÍiÃÍÊ�ÃÊi�>L�i`ÊLßÊÍ�i
0iÞÍÖÀi
>Í>��À�>ÍÊÀi}�ÃÍiÀ°

x°n°� 0iÞÍÖÀiÊ
�Ý���>`Ê�Þ>�«�i

fbReadMode.PatchMode = PERMEDIA_TRUE
fbReadMode.SubPatchMode = PERMEDIA_SUBPATCH
FBReadMode(fbReadMode);

fbWriteMode.Enable = PERMEDIA_TRUE
FBWriteMode(fbWriteMode)

// Set format to 8 bits

ditherMode.UnitEnable = PERMEDIA_TRUE
ditherMode.Enable = PERMEDIA_FALSE
ditherMode.ColorMode = PERMEDIA_COLOR_FORMAT_RGB_332
DitherMode(ditherMode)

// Do image download

x°n°£ä 0iÞÍÖÀiÊ >««��}Ê�Þ>�«�i

0iÞÍÖÀiÊ�>«Ê>ÊÍÀ>«iã��`\
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textureAddressMode.Enable = PERMEDIA_TRUE
textureAddressMode.PerspectiveCorrection = PERMEDIA_TRUE
TextureAddressMode(textureAddressMode)

// Load texture address parameters

SStart()
dSdx()
dSdyDom()
TStart()
dTdx()
dTdyDom()
QStart()
dQdx()
dQdyDom()

// Configure texture read

textureReadMode.Enable = PERMEDIA_TRUE
textureReadMode.SWrapMode = PERMEDIA_TEXTURE_WRAP_REPEAT
textureReadMode.TWrapMode = PERMEDIA_TEXTURE_WRAP_REPEAT
textureReadMode.Width = width
textureReadMode.Height = height
textureReadMode.FilterMode = PERMEDIA_FALSE
TextureReadMode(textureReadMode)

textureMapFormat.PP0 = partialProduct0
textureMapFormat.PP1 = partialProduct1
textureMapFormat.PP2 = partialProduct2
textureMapFormat.SubPatchMode = PERMEDIA_TRUE
textureMapFormat.TexelSize = PERMEDIA_8_BITS_PER_TEXEL
TextureMapFormat(textureMapFormat)

textureDataFormat.TextureFormat = PERMEDIA_COLOR_FORMAT_RGB_332
TextureDataFormat(textureDataFormat)

// Enable texture/fog/blend unit, load other parameters and
// render

��� =9:�9RMX

0�iÊ:27ÊÖ��ÍÊV��ÜiÀÍÃÊvÀ��Ê:27ÊV���ÀÊv�À�>Í]Ê>�Ã�Ê���Ý�Ê>ÃÊ:�L�À]ÊÍ�Ê-�
°Ê�Í
>�Ã�Ê`�iÃÊV�À��>Ê�ißÊÍiÃÍ��}°Ê0��ÃÊÍiÃÍÊ�>ßÊLiÊ`��iÊi�Í�iÀÊLiv�ÀiÊ�ÀÊ>vÍiÀÊÍ�i
V��ÜiÀÃ���°

0�iÊ:27ÊV��ÜiÀÃ���Ê�ÃÊ`��iÊ��Ê`>Í>ÊÍ�>ÍÊ�ÃÊLi��}Ê��>`i`Ê��Í�ÊÍ�iÊ0iÞi�äÊÀi}�ÃÍiÀ°
0�iÊ`>Í>Êv�ÀÊÍ��ÃÊ�>ßÊV��iÊvÀ��ÊÍ�iÊ0iÞÍÖÀi-i>`ÊÖ��ÍÊ�ÀÊvÀ��ÊÍ�iÊ��ÃÍ]ÊÃ�Ê:27
V��ÜiÀÃ���ÊV>�ÊLiÊ`��iÊi�Í�iÀÊ`ÖÀ��}ÊÍiÞÍÖÀiÊ`�Ý���>`Ê�ÀÊ��Ê>ÊÍiÞÍÖÀiÊ>ÃÊ�ÍÊ�Ã
>««��i`ÊÍ�Ê>Ê«À���Í�Üi°Ê0�iÊ:27Ê`>Í>ÊV>�ÊLiÊ��Êi�Í�iÀÊ{{{Êv�À�>ÍÊ�ÀÊ{ÔÔÊv�À�>Í°
0�iÊV�À��>ÊÍiÃÍÊ�>ßÊLiÊ`��iÊÝ�Í�Êi�Í�iÀÊ:27Ê�ÀÊ-�
Ê`>Í>°
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x°�°£ ��À��>Ê0iÃÍ

0�iÊV�À��>ÊÍiÃÍÊÃ«iV�v�iÃÊÖ««iÀÊ>�`Ê��ÝiÀÊL�Ö�`ÃÊ>}>��ÃÍÊÝ��V�ÊÍ�iÊ0iÞi�äÊÜ>�Öi
�ÃÊÍiÃÍi`°Ê0�iÊÍiÃÍÊ�>ßÊLiÊÃiÍÊÍ�Ê«>ÃÃÊ�vÊÍ�iÊV��«��i�ÍÃÊ�vÊ0iÞi�äÊ>ÀiÊi�Í�iÀÊ>��
��Ã�`iÊ�ÀÊ>��Ê�ÖÍÃ�`iÊÍ�iÊL�Ö�`Ã°Ê0��ÃÊ�ÃÊV��ÍÀ���i`ÊLßÊÍ�iÊ>VVi«ÍÉÀi�iVÍÊ0iÃÍ �`i
�«Í���ÃÊ�vÊÍ�iÊ:27 �`iÊÀi}�ÃÍiÀ°Ê�vÊÍ�iÊÍiÃÍÊ«>ÃÃiÃ]ÊÍ�iÊ0iÞi�äÊ`>Í>Ê�>ßÊLiÊÖÃi`
��ÊÍ�iÊ0iÞÍÖÀiÉ��}É
�i�`ÊÖ��ÍÊ>ÃÊ��À�>�°Ê�vÊÍ�iÊÍiÃÍÊv>��Ã]ÊÍ�i�ÊÍ�iÊvÀ>}�i�ÍÊÍ�
Ý��V�ÊÍ�iÊÍiÞÍÖÀiÊ`>Í>Ê�>«Ã]Ê�>ßÊLiÊÀi�iVÍi`Ê­��ÍÊ«��ÍÍi`®°Ê0��ÃÊ�ÃÊÖÃivÖ�Êv�ÀÊVÖÍ�
�ÖÍÃÊ>�`ÊÃ«À�ÍiÃ°Ê��ÍiÀ�>Í�Üi�ß]Ê��ÊÍiÃÍÊv>��ÖÀi]ÊÍ�iÊ0iÞi�äÊÜ>�ÖiÊ�>ßÊLiÊÀi�iVÍi`Ê>�`
Í�iÊÍiÞÍÖÀiÊ�«iÀ>Í���Ê��ÊÍ�iÊvÀ>}�i�ÍÊÃÖ««ÀiÃÃi`°Ê0��ÃÊ�ÃÊ>V��iÜi`ÊLßÊÃiÍÍ��}ÊÍ�i
-i�iVÍ0iÞi�ÊL�ÍÊ��ÊÍ�iÊ:27 �`iÊÀi}�ÃÍiÀ°Ê��ÊÍ��ÃÊV>ÃiÊÍ�iÊÖ�`iÀ�ß��}ÊV���À
«À�Ü�`i`ÊLßÊ+�- �
��Ê�ÃÊÖÃi`ÊÝ�Í��ÖÍÊLi��}Ê��`�v�i`ÊLßÊÍ�iÊÍiÞÍÖÀiÊV���À°Ê0��ÃÊ�Ã
ÖÃivÖ�Êv�ÀÊ>««�ß��}Ê>Ê��}�ÊÍ�Ê>ÊÃ�>`i`Ê«��ß}��ÊÝ�iÀiÊÍ�iÊÖ�`iÀ�ß��}ÊV���ÀÊ�Ã
«À�Ü�`i`ÊLßÊÍ�iÊ����ÀÊ

�ÊÖ��Í°

0�iÊÍiÃÍÊ��`iÃÊ>Ü>��>L�iÊ>Ài\

 �`i 0iÃÍÊ �`i
0 No test
1 Accept
2 Reject

 0>L�iÊx°£Ç ��À��>Ê0iÃÍÊ �`iÃ

��À��>Ê�ißÊÍiÃÍ��}ÊV>�ÊLiÊ`��iÊÝ�Í��ÖÍÊÍiÞÍÖÀiÊ�>««��}ÊLßÊÃiÍÍ��}ÊÍ�i
0iÞi�
�Ã>L�i2«`>ÍiÊv�i�`Ê��ÊÍ�iÊ:27 �`iÊÀi}�ÃÍiÀ°Ê0��ÃÊ>���ÝÃÊvÀ>}�i�ÍÊÀi�iVÍ���
`ÖÀ��}Ê>ÊV�«ßÊ�«iÀ>Í���°Ê�vÊV�À��>ÊÍiÃÍ��}Ê�ÃÊÀiµÖ�Ài`Ê>}>��ÃÍÊÍ�iÊ`iÃÍ��>Í���ÊV���À
�vÊ>ÊV�«ßÊ­�°i°Ê���ßÊ�ÜiÀÝÀ�ÍiÊ«�Þi�ÃÊ�vÊÍ�iÊÃ«iV�v�i`ÊV���À®]ÊÍ�i�ÊÍ�iÊ`iÃÍ��>Í���
Ài}���Ê�vÊÍ�iÊÃVÀii�Ê�ÃÊÖÃi`Ê>ÃÊÍ�iÊÍiÞÍÖÀiÊ�>«Ê>�`ÊÍ�iÊvÀ>�iLÖvviÀÊÖ��ÍÃÊ>ÀiÊÃiÍ�Ö«
Í�Ê`�Ê>Ê��À�>�ÊV�«ß°Ê0�iÊÍiÞi�ÃÊ>ÀiÊÀi>`Ê��Ê>�`ÊÍiÃÍi`°Ê�À>}�i�ÍÃÊ>ÀiÊÀi�iVÍi`Ê�vÊÍ�i
V���ÀÃÊ`�Ê��ÍÊ�>ÍV�°Ê0�iÊV�«ßÊ�«iÀ>Í���Êv�ÀÊÍ�>ÍÊ«�Þi�ÊÝ���Ê��ÍÊÍ>�iÊ«�>ViÊ�vÊÍ�i
vÀ>}�i�ÍÊ�>ÃÊLii�ÊÀi�iVÍi`°Ê.iÍÍ��}ÊÍ�iÊ0iÞi�
�Ã>L�i2«`>ÍiÊL�ÍÊ`�ÃV>À`ÃÊÍ�iÊÍiÞi�
>ÃÊÃ���Ê>ÃÊÍ�iÊÍiÃÍÊ�>ÃÊLii�Ê`��iÊÝ��V�Ê��«À�ÜiÃÊ«iÀv�À�>�Vi°

än£ÈÔ{Ï£

��>L�i

0iÃÍ �`i
0iÃÍ
>Í>

-i�iVÍ0iÞi�
0iÞi�
�Ã>L�i2«`>Íi
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Disabled Disabled Enabled - Rendering with no logical operations,
software writemasks or alpha blending.

Disabled Disabled Enabled - Image download.
Disabled Enabled Disabled �
����À Image upload.
Enabled Disabled Enabled FBDefault Image copy with hardware writemasks.
Disabled Enabled Enabled FBDefault Rendering using destination-only

logical operations, software
writemasks or alpha blending.

Enabled Enabled Enabled FBDefault Image copy with logical operations,
software writemasks or alpha blending.
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.�ÖÀVi#vvÃiÍÊÀi}�ÃÍiÀÃÊ���`ÊÔ{ÊL�ÍÊÔ¿Ã
V��«�i�i�ÍÊ�vvÃiÍÃÊÖÃi`ÊÊ��ÊV�«ßÊ�«iÀ>Í���ÃÊ>�`Ê�Ö�Í��LÖvviÀÊÖ«`>ÍiÃ]Ê>ÃÊ`iÃVÀ�Li`
>L�Üi°

0�iÊ�
8À�Íi �`iÊV��ÍÀ��ÃÊÍ�iÊvÀ>�iLÖvviÀÊÝÀ�ÍiÊ�«iÀ>Í���Ã\

än£ÈÔ{Ï£

Reserved

8À�ÍiÊi�>L�i

-iÃiÀÜi`

2«��>`
>Í>

��}ÖÀiÊx°Ï{ �
8À�Íi �`iÊ-i}�ÃÍiÀ

0�iÊ�
-i>`+�Þi�ÊÃiÍÃÊÍ�iÊ«�Þi�ÊÃ�ãi°

än£ÈÔ{Ï£

Reserved

+�Þi�Ê.�ãi

��}ÖÀiÊx°Ïx �
-i>`+�Þi�Ê-i}�ÃÍiÀ

0�iÊ+>V�i`
>Í>����ÍÃÊÀi}�ÃÍiÀÊ�ÃÊÖÃi`ÊÍ�ÊV��ÍÀ��Ê«>V�i`ÊV�«�iÃ°
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12 bit integer XStart !�ÍÊÖÃi` 12 bit integer XEnd

-iÃiÀÜi`

-i�>Í�Üi#vvÃiÍ

��}ÖÀiÊx°ÏÈ +>V�i`
>Í>����ÍÃÊ-i}�ÃÍiÀ

�
�>À`Ý>Ài8À�Íi >Ã�Ê�ÃÊ>ÊÏÔL�ÍÊÀi}�ÃÍiÀÊÝ�iÀiÊi>V�ÊL�ÍÊ>VÍÃÊ>ÃÊ>Ê�>Ã�°Ê�
����À
�ÃÊ>ÊÀi>`����ßÊÀi}�ÃÍiÀÊÝ��V�ÊÀiÍÖÀ�ÃÊÍ�iÊ`>Í>ÊÍ�ÊÍ�iÊ��ÃÍÊ`ÖÀ��}Ê��>}iÊÖ«��>`
�«iÀ>Í���Ã°

x°£ä°£ä ��>}iÊ��«ßÊ�Þ>�«�i

0��ÃÊiÞ>�«�iÊV�«�iÃÊ>ÊÀiVÍ>�}Ö�>ÀÊÀi}���Ê�vÊÍ�iÊvÀ>�iLÖvviÀ]ÊÝ�Í��ÖÍÊ��Ü��}Ê>�ß
`>Í>Ê��ÊÍ�iÊ��V>�LÖvviÀ°Ê0�iÊÀi}���ÊiÞÍi�`ÃÊvÀ��ÊÍ�iÊ�À�}��Ê­ä]ä®ÊÍ�Ê­£ää]£ää®Ê>�`
Ý���ÊLiÊÃ��vÍi`ÊÀ�}�ÍÊLßÊÔääÊ«�Þi�Ã°Ê0�iÊ`iÃÍ��>Í���ÊÀiVÍ>�}�iÊ�ÃÊÃV>�ÊV��ÜiÀÍi`°

// First set-up the framebuffer read mode
fbReadMode.ReadSource = PERMEDIA_ENABLE
fbReadMode.ReadDestination = PERMEDIA_DISABLE
fbReadMode.DataType = PERMEDIA_FBDEFAULT

FBReadMode(fbReadMode)        // Update register

// Now enable framebuffer writefbWriteMode.WriteEnable =
PERMEDIA_ENABLE
FBWriteMode(fbWriteMode)      // Update register

// Offsets. No Pixel offset, source offset of 200
FBPixelOffset (0x0)
FBSourceOffset (-200)

// All the tests which could remove the fragment must be
// disabled (Stipple, Stencil, Depth) except
// the Scissor test which is still needed for screen
// and possibly window clipping.

// If software writemasks are to be used then they are
// set appropriately, and the framebuffer set-up to do
// extra read operation

// Disable the Color DDA unit, we do not want to
// associate a color with this fragment.
colorDDAMode.UnitEnable = PERMEDIA_FALSE
ColorDDAMode(colorDDAMode)

// Define the region we wish to copy from.
StartXDom (200<<16)
StartXSub (300<<16)
dXSub (0)
dXDom (0)
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StartY (0)
dY (1<<16)
Count (100)

render.PrimitiveType = PERMEDIA_TRAPEZOID

Render (render) // Start the rasterization

���� 'SPSV�((%�9RMX

0�iÊ����ÀÊ

�ÊÖ��ÍÊ�ÃÊÖÃi`ÊÍ�Ê>ÃÃ�V�>ÍiÊ>ÊV���ÀÊÝ�Í�Ê>ÊvÀ>}�i�ÍÊ«À�`ÖVi`ÊLßÊÍ�i
->ÃÍiÀ�ãiÀ°Ê0��ÃÊÖ��ÍÊÃ��Ö�`ÊLiÊi�>L�i`Êv�ÀÊÀi�`iÀ��}Ê�«iÀ>Í���ÃÊ>�`Ê`�Ã>L�i`Êv�À
«�Þi�ÊÀiVÍ>�}�iÊ�«iÀ>Í���ÃÊ­�°i°ÊV�«�iÃ]ÊÖ«��>`ÃÊ>�`Ê`�Ý���>`Ã®°

x°££°£ -�
�Ê>�`Ê����À���`iÞ­��®Ê �`iÃ

0Ý�ÊV���ÀÊ��`iÃÊ>ÀiÊÃÖ««�ÀÍi`ÊLßÊ+�- �
��]ÊÍÀÖiÊV���ÀÊ-�
�Ê>�`ÊÊV���ÀÊ��`iÞ
­��®°

+�- �
��¿ÃÊ��ÍiÀ�>�ÊV���ÀÊÀi«ÀiÃi�Í>Í���Ê�ÃÊ-�
�ÊÝ�Í�ÊnÊL�ÍÃÊ«iÀÊV��«��i�Í\

än£ÈÔ{Ï£


�Öi��«�> �Àii� -i`

��}ÖÀiÊx°ÏÇ ����ÀÊ-i«ÀiÃi�Í>Í���

0��ÃÊv�À�>ÍÊ�ÃÊÍ�iÊÃ>�iÊv�ÀÊ>��ÊÍ�iÊ`�vviÀi�ÍÊvÀ>�iLÖvviÀÊV��v�}ÖÀ>Í���ÃÊÃÖ««�ÀÍi`°
�vÊÍ�iÊ�Ö�LiÀÊ�vÊL�ÍÃÊ��ÊÍ�iÊvÀ>�iLÖvviÀÊv�ÀÊ>ÊV���ÀÊV��«��i�ÍÊ�ÃÊ�iÃÃÊÍ�>�ÊnÊÍ�i�
Í�iÊV���ÀÊÜ>�ÖiÊ�ÃÊ�ivÍÊÃ��vÍi`Ê��Í�ÊÍ�iÊ��ÃÍÊÃ�}��v�V>�ÍÊL�ÍÃÊ�vÊÍ�>ÍÊV��«��i�ÍÃÊv�i�`°
0�iÊÖ�ÖÃi`Ê�i>ÃÍÊÃ�}��v�V>�ÍÊL�ÍÃÊÃ��Ö�`ÊLiÊÃiÍÊÍ�ÊãiÀ�°

��Ê��Ê��`i]ÊÍ�iÊV���ÀÊ��`iÞÊ�ÃÊ«�>Vi`Ê��ÊÍ�iÊ��ÝiÀÊLßÍiÊ�vÊÍ�iÊÏÔÊL�ÍÊÀi}�ÃÍiÀÊ­�°i°]
Í�iÊÀi`ÊV��«��i�Í®°

x°££°Ô ��ÖÀ>Ö`Ê.�>`��}

8�i�Ê��Ê��ÖÀ>Ö`ÊÃ�>`��}Ê��`i]ÊÍ�iÊ����ÀÊ

�ÊÖ��ÍÊ«iÀv�À�ÃÊ���i>À
��ÍiÀ«��>Í���Ê}�Üi�Ê>ÊÃiÍÊ�vÊÃÍ>ÀÍÊ>�`Ê��VÀi�i�ÍÊÜ>�ÖiÃ°Ê��>�«��}Ê�ÃÊÖÃi`ÊÍ�Êi�ÃÖÀi
Í�>ÍÊÍ�iÊ��ÍiÀ«��>Íi`ÊÜ>�ÖiÊ`�iÃÊ��ÍÊÖ�`iÀv��ÝÊ�ÀÊ�ÜiÀv��ÝÊÍ�iÊ«iÀ��ÍÍi`ÊV���À
À>�}i°

��ÀÊ>Ê��ÖÀ>Ö`ÊÃ�>`i`ÊÍÀ>«iã��`]Ê+�- �
��Ê��ÍiÀ«��>ÍiÃÊvÀ��ÊÍ�iÊ`����>�ÍÊi`}i
�vÊ>ÊÍÀ>«iã��`ÊÍ�ÊÍ�iÊÃÖL�À`��>ÍiÊi`}iÃ°Ê0��ÃÊ�i>�ÃÊÍ�>ÍÊÍÝ�Ê��VÀi�i�ÍÊÜ>�ÖiÃÊ>Ài
ÀiµÖ�Ài`Ê«iÀÊV���ÀÊV��«��i�Í]Ê��iÊÍ�Ê��ÜiÊ>���}ÊÍ�iÊ`����>�ÍÊi`}iÊ>�`Ê��iÊÍ�
��ÜiÊ>VÀ�ÃÃÊÍ�iÊÃ«>�ÊÍ�ÊÍ�iÊÃÖL�À`��>ÍiÊi`}i°Ê0��ÃÊ�ÃÊ���ÖÃÍÀ>Íi`Ê��ÊÍ�iÊ`�>}À>�
Li��Ý]ÊÝ�iÀiÊ�ÊÀi«ÀiÃi�ÍÃÊ>ÊV���ÀÊV��«��i�ÍÊ­Ài`]Ê}Àii�]ÊL�ÖiÊ�ÀÊV���ÀÊ��`iÞ®°
��«�>Ê�ÃÊ��ÍÊ��ÍiÀ«��>Íi`Ê>�`ÊÃÍ>ßÃÊ>ÍÊ�ÍÃÊ���Í�>�ÊÜ>�Öi°
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`�`ß
�� `�`9

. ÖL�À`��>Íi Ê�`} iÃ


����>�ÍÊ�`} i

�.Í>ÀÍÊrÊÍ�iÊ���Í�>�ÊV���ÀÊÜ>�Öi
`�`ß
��ÊrÊV���ÀÊ}À>`�i�ÍÊ��ÊÍ�iÊ:Ê`�ÀiVÍ���Ê>���}ÊÍ�iÊ`����>�ÍÊi`}i
`�`ÞÊrÊV���ÀÊ}À>`�i�ÍÊ��ÊÍ�iÊ9Ê`�ÀiVÍ���

��}ÖÀiÊx°Ïn ����ÀÊ��ÍiÀ«��>Í���

.iiÊ�««i�`�ÞÊ
{Ê
i�Í>ÊÜ>�ÖiÃÊv�ÀÊ>Ê��ÖÀ>Ö`Ê.�>`i`Ê0À�>�}�i°

��ÀÊ��ÖÀ>Ö`ÊÃ�>`i`Ê���iÃ]Êi>V�Ê���iÊ�ÃÊÍÀi>Íi`Ê>ÃÊÍ�iÊ`����>�ÍÊi`}iÊ�vÊ>ÊÍÀ>«iã��`]
>�`ÊÃ�Ê��Ê`�`ÞÊ��VÀi�i�ÍÊ�ÃÊÀiµÖ�Ài`°

0�Ê>���ÝÊ>VVÖÀ>ÍiÊ��ÍiÀ«��>Í���]ÊÍ�iÊ��VÀi�i�ÍÊÜ>�ÖiÃÊ>ÀiÊÃ«iV�v�i`Ê��Ê>Ê£ÇL�ÍÊv�Þi`
«���ÍÊv�À�>Í°Ê0�iÊv�À�>ÍÊ�ÃÊÔ¿ÃÊV��«�i�i�ÍÊÝ�Í�Ê£ÊL�ÍÊÃ�}�]ÊxÊL�ÍÃÊ��Íi}iÀÊ>�`Ê££
L�ÍÃÊvÀ>VÍ���\

9 bit integer 11 bit fractionIgnored Ignored

031

��}ÖÀiÊx°Ï� ��Þi`Ê+���ÍÊ����ÀÊ��À�>Í

!�ÍiÊÍ�>ÍÊ�vÊß�ÖÊ>ÀiÊÀi�`iÀ��}ÊÍ�Ê�Ö�Í�«�iÊLÖvviÀÃÊ>�`Ê�>ÜiÊ���Í�>��ãi`ÊÍ�iÊÃÍ>ÀÍÊ>�`
��VÀi�i�ÍÊÜ>�ÖiÃÊ��ÊÍ�iÊ����ÀÊ

�ÊÖ��Í]ÊÍ�i�Ê>�ßÊÃÖLÃiµÖi�ÍÊ-i�`iÀÊV���>�`
Ý���ÊV>ÖÃiÊÍ�iÊÃÍ>ÀÍÊÜ>�ÖiÃÊÍ�ÊLiÊÀi��>`i`°

�vÊÃÖL«�Þi�ÊV�ÀÀiVÍ���Ê�>ÃÊLii�Êi�>L�i`Êv�ÀÊ>Ê«À���Í�Üi]ÊÍ�i�Ê>�ßÊV�ÀÀiVÍ���
ÀiµÖ�Ài`ÊÝ���ÊLiÊ>««��i`ÊÍ�ÊÍ�iÊV���ÀÊV��«��i�ÍÃ°

x°££°Ï ��>ÍÊ.�>`��}

��Êv�>ÍÊÃ�>`��}Ê��`i]Ê>ÊV��ÃÍ>�ÍÊV���ÀÊ�ÃÊ>ÃÃ�V�>Íi`ÊÝ�Í�Êi>V�ÊvÀ>}�i�Í°Ê0��ÃÊV���À
�ÃÊ��>`i`Ê��Í�ÊÍ�iÊ���ÃÍ>�Í����ÀÊÀi}�ÃÍiÀÊÝ��V�Ê�>ÃÊÍ�iÊv�À�>ÍÊÃ��Ý�Ê��Ê��}°Êx°ÏÈ
>L�Üi°
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x°££°{ -i}�ÃÍiÀÃ

0�iÊ�>��ÊV��ÍÀ��ÊÀi}�ÃÍiÀÊv�ÀÊÍ�iÊ����ÀÊ

�ÊÖ��ÍÊ�ÃÊÍ�iÊ����À

� �`i
Ài}�ÃÍiÀ\

än£ÈÔ{Ï£

Reserved

Shading Mode Unit Enable

��}ÖÀiÊx°{ä ����À

� �`iÊ-i}�ÃÍiÀ

0�iÊÀi}�ÃÍiÀÃÊÍ�ÊÃiÍ�Ö«Ê��ÖÀ>Ö`ÊÃ�>`��}Ê��ÊÍ�iÊ����ÀÊ

�ÊÖ��ÍÊ>Ài\
Register Data Field Description
-.Í>ÀÍ 17 bit 2’s comp fix pt Red start value
`-`Þ 17 bit 2’s comp fix pt Red derivative per unit X
`-`ß
�� 17 bit 2’s comp fix pt Red derivative per unit Y, dominant edge
�.Í>ÀÍ 17 bit 2’s comp fix pt Green start value
`�`Þ 17 bit 2’s comp fix pt Green derivative per unit X
`�`ß
�� 17 bit 2’s comp fix pt Green derivative per unit Y, dominant

edge

.Í>ÀÍ 17 bit 2’s comp fix pt Blue start value
`
`Þ 17 bit 2’s comp fix pt Blue derivative per unit X
`
`ß
�� 17 bit 2’s comp fix pt Blue derivative per unit Y, dominant edge
�.Í>ÀÍ 17 bit 2’s comp fix pt Alpha start value

 0>L�iÊx°£� ����ÀÊ��ÍiÀ«��>Í���Ê-i}�ÃÍiÀÃ

x°££°x ��>ÍÊ.�>`��}Ê�Þ>�«�i

�Êv�>ÍÊÃ�>`i`Ê«À���Í�Üi\

// Set DDA to flat shade mode
colorDDAMode.UnitEnable = PERMEDIA_ENABLE
colorDDAMode.Shade = PERMEDIA_FLAT_SHADE_MODE

ColorDDAMode(colorDDAMode)

ConstantColor(0xFFFFFFFF) // Load the flat color

x°££°È ��ÖÀ>Ö`Ê.�>`i`Ê0À>«iã��`Ê�Þ>�«�i

.iiÊ�««i�`�ÞÊ
Êv�ÀÊ`iÍ>��ÃÊ�vÊ��ÝÊÍ�ÊV>�VÖ�>ÍiÊ`i�Í>ÊÜ>�ÖiÃ°
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// Enable unit in Gouraud shading mode
colorDDAMode.UnitEnable = PERMEDIA_ENABLE
colorDDAMode.Shade = PERMEDIA_GOURAUD_SHADE_MODE

ColorDDAMode(colorDDAMode)

// Load the color start values and deltas for dominant edge
// and the body of the trapezoid

RStart() // Set-up the red component start value
dRdx() // Set-up the red component increments
dRdyDom()
GStart() // Set-up the green component start value
dGdx() // Set-up the green component increments
dGdyDom()
BStart() // Set-up the blue component start value
dBdx () // Set-up the blue component increments
dBdyDom ()

x°££°Ç ��ÖÀ>Ö`Ê.�>`i`Ê���iÊ�Þ>�«�i

.iiÊ�««i�`�ÞÊ
Êv�ÀÊ`iÍ>��ÃÊ�vÊ��ÝÊÍ�ÊV>�VÖ�>ÍiÊ`i�Í>ÊÜ>�ÖiÃ°

// Set DDA for Gouraud shaded mode
colorDDAMode.UnitEnable = PERMEDIA_ENABLE
colorDDAMode.Shade = PERMEDIA_GOURAUD_SHADE_MODE
ColorDDAMode(colorDDAMode)

// For lines we need only start values and dominant edge
// deltas

RStart() // Set-up the red component start value
dRdyDom() // Set-up the red component increment
GStart() // Set-up the green component start value
dGdyDom() // Set-up the green component increment
BStart() // Set-up the blue component start value
dBdyDom () // Set-up the blue component increment

���� 8I\XYVI�*SK�&PIRH

0�iÊ0iÞÍÖÀiÉ��}É
�i�`ÊÖ��ÍÊ>««��iÃÊivviVÍÃÊÍ�ÊÍ�iÊ��ÍiÀ«��>Íi`ÊV���À°Ê0�iÊivviVÍÃ
>ÀiÊ>««��i`Ê��ÊÍ�iÊ�À`iÀ\ÊÍiÞÍÖÀiÊÍ�i�Êv�}ÊÍ�i�ÊL�i�`°

x°£Ô°£ 0iÞÍÖÀiÊ�««��V>Í���

0�iÀiÊ>ÀiÊÍÝ�Ê�>��ÀÊÍß«iÃÊ�vÊÍiÞÍÖÀiÊ>««��V>Í���]Ê��iÊÃÖ�Í>L�iÊv�ÀÊ-�
Ê>««��V>Í���Ã
>�`Ê��iÊÃÖ�Í>L�iÊv�ÀÊ->�«Ê>««��V>Í���ÃÆÊ->�«Ê>««��V>Í���ÃÊÖÃiÊ-�
ÊÍiÞÍÖÀiÃÊ>�`
vÀ>�iLÖvviÀÊv�À�>ÍÊLÖÍÊ>ÀiÊ����Íi`ÊÍ�Ê>ÊÝ��ÍiÊ��}�ÍÊÃ�ÖÀVi°Ê0�iÊi�>L�iÊL�ÍÊ��ÊÍ�i
0iÞÍÖÀi����À �`iÊÀi}�ÃÍiÀÊ>�`ÊÍ�iÊ0iÞÍÖÀi��>L�iÊL�ÍÊ��ÊÍ�iÊ-i�`iÀÊÀi}�ÃÍiÀ
�ÖÃÍÊL�Í�ÊLiÊi�>L�i`ÊLiv�ÀiÊÍiÞÍÖÀiÊÝ���ÊLiÊ>««��i`°
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-�
Ê0iÞÍÖÀiÊ�««��V>Í���

0��ÃÊ�ÃÊÀiviÀÀi`ÊÍ�Êi�ÃiÝ�iÀiÊ>ÃÊÍ�iÊ#«i���ÊÍß«iÊ�vÊÍiÞÍÖÀiÊ>««��V>Í���°Ê�ÍÊV>�ÊLi
`��iÊ��Ê��iÊ�vÊÍ�ÀiiÊÝ>ßÃ°

��ÊV�«ßÊ��`i]ÊÍ�iÊÍiÞÍÖÀiÊV���ÀÊÀi«�>ViÃÊÍ�iÊVÖÀÀi�ÍÊvÀ>}�i�ÍÊV���À°

��Ê`iV>�Ê��`iÊÍ�iÊÍiÞÍÖÀiÊV���ÀÊ�ÃÊL�i�`i`ÊÝ�Í�ÊÍ�iÊvÀ>}�i�ÍÊV���ÀÊÖÃ��}ÊÍ�i
ÍiÞÍÖÀiÊ>�«�>ÊÜ>�Öi\

�vÊrÊ�Í�Í³Ê�v­£��Í®

�vÊrÊ�v

Ý�iÀi\Ê�vÊ�ÃÊÍ�iÊvÀ>}�i�ÍÊV���À]Ê�ÍÊ�ÃÊÍ�iÊÍiÞÍÖÀiÊV���ÀÊ]Ê�vÊÊÊvÀ>}�i�ÍÊ>�«�>Ê>�`Ê�Í
�ÃÊÍ�iÊÍiÞÍÖÀiÊ>�«�>°Ê�vÊÍ�iÊÍiÞÍÖÀiÊ>�«�>ÊÜ>�ÖiÊ�ÃÊ��i]Ê`iV>�ÊLiV��iÃÊÍ�iÊÃ>�iÊ>Ã
V�«ß°

��Ê��`Ö�>ÍiÊ��`iÊÍ�iÊV���ÀÊV��«��i�ÍÃÊ>ÀiÊ�Ö�Í�«��i`ÊÍ�}iÍ�iÀ\
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Í�iÊÃVÀii�Ê�ÃÊÍ�ÊLiÊÖ«��>`i`Ê>�`ÊÃÍ�Ài`Ê��Ê>�ÊnÊL�ÍÊ-�
ÊÏ\Ï\ÔÊv�À�>Í°Ê0�i
ÃiµÖi�ViÊ�vÊ�«iÀ>Í���ÃÊ�Ã\

U .iÍÊÍ�iÊ->ÃÍiÀ�ãiÀÊ>ÃÊ>««À�«À�>ÍiÊÃiiÊÃiVÍ���ÊÅx°Ï°£ä

U ��>L�iÊvÀ>�iLÖvviÀÊÀi>`Ã

U 
�Ã>L�iÊvÀ>�iLÖvviÀÊÝÀ�ÍiÃÊ>�`ÊÃiÍÊÍ�iÊ2«��>`
>Í>ÊL�ÍÊ��ÊÍ�iÊ�
8À�Íi �`i
Ài}�ÃÍiÀ

U ��>L�iÊÍ�iÊ��«�>Ê
�i�`ÊÖ��Í]ÊÃiÍÊÍ�iÊ�«iÀ>Í���ÊÍ�Êº��À�>Í»Ê­>ÃÃÖ���}Ê��Ê>�«�>
L�i�`��}Ê�ÃÊ�ii`i`®Ê>�`ÊÃiÍÊÍ�iÊV���ÀÊ��`iÊÍ�Ê-�
�ÊÊx°x°x°£°Ê0��ÃÊV>�Ê>��ÊLi
>V��iÜi`ÊLßÊÃiÍÍ��}ÊÍ�iÊ>««À�«À�>ÍiÊv�i�`ÃÊ��ÊÍ�iÊ��«�>
�i�` �`iÊÀi}�ÃÍiÀ°

U .iÍÊÍ�iÊ����ÀÊ��À�>ÍÊÖ��ÍÊÍ�Êv�À�>ÍÊÍ�iÊV���ÀÊ�vÊ��V����}ÊvÀ>}�i�ÍÃÊÍ�Ê>�ÊnÊL�Í
-�
ÊÏ\Ï\ÔÊvÀ>�iLÖvviÀÊv�À�>Í°

0�iÊÖ«��>`Ê��ÝÊ«À�Vii`ÃÊ>ÃÊ��À�>�°Ê0��ÃÊÍiV���µÖiÊV>�ÊLiÊÖÃi`ÊÍ�ÊÖ«��>`Ê`>Í>Ê��
>�ßÊÃÖ««�ÀÍi`Êv�À�>Í°

0�iÊÃ>�iÊÍiV���µÖiÊV>�ÊLiÊÖÃi`ÊÍ�Ê`�Ý���>`Ê`>Í>ÊÝ��V�Ê�ÃÊ��Ê>�ßÊÃÖ««�ÀÍi`
vÀ>�iLÖvviÀÊv�À�>Í°Ê��ÊÍ��ÃÊV>ÃiÊÍ�iÊ->ÃÍiÀ�ãiÀÊ�ÃÊÃiÍÊÍ�ÊÃß�V�À���ãiÊÝ�Í�Ê�

>Í>
­À>Í�iÀÊÍ�>�Ê����À®]ÊÊvÀ>�iLÖvviÀÊÝÀ�ÍiÃÊ>ÀiÊi�>L�i`Ê>�`ÊÍ�iÊ2«��>`
>Í>ÊL�Í
V�i>Ài`°

!�À�>��ßÊ��ÍiÀ�>�ÊV���ÀÊ>�`Ê>�«�>ÊÜ>�ÖiÃÊÀiµÖ�ÀiÊÃV>���}Ê�vÊÍ�ißÊ>ÀiÊ�iÃÃÊÍ�>�ÊnÊL�ÍÃ°
��ÝiÜiÀÊÍ�iÀiÊ>ÀiÊÃ�ÍÖ>Í���ÃÊÝ�iÀiÊÍ�iÊ�i>ÃÍÊÃ�}��v�V>�ÍÊL�ÍÃÊÃ��Ö�`ÊLiÊãiÀ�i`°Ê0��Ã
�ÃÊ�ii`i`Êv�ÀÊ�Ö�Í��«>ÃÃÊÀi�`iÀ��}ÊÍ�Ê«ÀiÜi�ÍÊ`�Í�iÀ��}Ê�VVÖÀÀ��}Ê�Ö�Í�«�iÊÍ��iÃ°
0��ÃÊ�«Í���ÊV>�ÊLiÊ��`i«i�`i�Í�ßÊ>««��i`ÊÍ�ÊV���ÀÊ>�`Ê>�«�>ÊÜ>�ÖiÃÊLßÊÃiÍÍ��}ÊÍ�i
����À���ÜiÀÃ���Ê>�`É�ÀÊ��«�>���ÜiÀÃ���ÊL�ÍÃÊ��ÊÍ�iÊ��«�>
�i�` �`iÊÀi}�ÃÍiÀÊÍ�
.��vÍÊÀ>Í�iÀÊÍ�>�Ê.V>�i°

x°£Ô°Ç -i}�ÃÍiÀÃ

0�iÊ0iÞÍÖÀi����À �`iÊÀi}�ÃÍiÀÊ�ÃÊÖÃi`ÊÍ�Êi�>L�iÊ>�`Ê`�Ã>L�iÊÍiÞÍÖÀ��}Ê­µÖ>��v�i`
LßÊÍ�iÊÍiÞÍÖÀiÊ>««��V>Í���ÊL�ÍÊ��ÊÍ�iÊ-i�`iÀÊV���>�`ÊÀi}�ÃÍiÀ®°Ê0�iÊ�Ã

�Ê>�`
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�`

�ÊL�ÍÃÊi�>L�iÊÍ�iÊ��ÍiÀ�>�Ê

�ÃÊ>�`ÊÃ��Ö�`ÊLiÊÃiÍÊv�ÀÊ��`Ö�>ÍiÊ�ÀÊ��}���}�Í
->�«ÊÍiÞÍÖÀiÊ>««��V>Í���Ê��`iÃ°Ê0�iÊ0iÞÍÖÀiÊ0ß«iÊv�i�`Ê`�vviÀi�Í�>ÍiÃÊLiÍÝii�
->�«Ê>�`Ê-�
Ê>««��V>Í���Ê��`iÃ°Ê���L��>Í���ÃÊ�vÊ`iV>�]Ê��`Ö�>ÍiÊ>�`
��}���}�ÍÊ>ÀiÊÃÖ««�ÀÍi`ÊÝ�Í�Ê->�«Ê�««��V>Í���Ê �`i°

än£ÈÔ{Ï£

Reserved

��>L�iÊ0iÞÍÖÀi

�««��V>Í���Ê �`i

0iÞÍÖÀiÊ0ß«i�`

�

�Ã

�

��}ÖÀiÊx°{{ 0iÞÍÖÀi����À �`iÊ-i}�ÃÍiÀ

0�iÊ0iÞi�äÊÀi}�ÃÍiÀÊ���`ÃÊÍ�iÊÍiÞÍÖÀiÊÜ>�Öi°Ê0��ÃÊ�>ßÊLiÊ��>`i`Ê>ÖÍ��>Í�V>��ßÊLß
Í�iÊ0iÞÍÖÀiÊ-i>`ÊÖ��Í]Ê�ÀÊÃÖ««��i`ÊvÀ��ÊÍ�iÊ��ÃÍÊv�ÀÊ>Ê«À�Vi`ÖÀ>�ÊÍiÞÍÖÀi°Ê��}Êx°{{
>�`Êx°{xÊÃ��ÝÊÍiÞÍÖÀiÊÜ>�ÖiÃÊ��Ê-�
Ê>�`Ê:27Êv�À�>ÍÃÊÀiÃ«iVÍ�Üi�ß°Ê0��ÃÊÀi}�ÃÍiÀ
�ÃÊ>�Ã�ÊÖÃi`ÊÍ�Ê���`ÊÍ�iÊL>V�}À�Ö�`ÊV���ÀÊv�ÀÊÍ�iÊL�Í�>Ã�Ê>�`ÊÃÍ�««�iÊÍiÃÍÃ°Ê�vÊÍ�i
ÍiÃÍÃÊv>��ÊÍ�i�ÊÍ��ÃÊV���ÀÊV>�ÊLiÊÖÃi`Ê��Ê«�>ViÊ�vÊÍ�>ÍÊvÀ��ÊÍ�iÊ����ÀÊ

�ÊÖ��Í°

än£ÈÔ{Ï£

Alpha RedGreenBlue

��}ÖÀiÊx°{x 0iÞi�äÊ-i}�ÃÍiÀÊ�Ê-�
Ê>�`Ê:27Êv�À�>ÍÃ

0�iÊÃ�ÞÊÀi}�ÃÍiÀÃ\Ê�Ã.Í>ÀÍ]Ê`�Ã`Þ]Ê`�Ã`ß
��]Ê�`.Í>ÀÍ]Ê`�``ÞÊ>�`Ê`�``ß
��
���`ÊÍ�iÊÃÍ>ÀÍ]Ê`ÞÊ>�`Ê`ß
��Ê«>À>�iÍiÀÃÊv�ÀÊ�ÃÊ>�`Ê�`°ÊÊ0�iÊv�À�>ÍÊ�ÃÊÔ¿Ã
V��«�i�i�ÍÊÔ°£ÈÊv�Þi`Ê«���ÍÊv�À�>ÍÊ­£ÊL�ÍÊÃ�}�]Ê£ÊL�ÍÊ��Íi}iÀ]Ê£ÈÊL�ÍÃÊvÀ>VÍ���®
Ý�Í�Ê>�ÊivviVÍ�ÜiÊÀ>�}iÊ�vÊ´£°���°ÊÊ0�iÊÜ>�ÖiÃÊ�vÊ�ÃÊ>�`Ê�`Ê>ÍÊi>V�ÊÜiÀÍiÞÊ>ÀiÊÖÃi`
Í�ÊV>�VÖ�>ÍiÊÍ�iÊ}À>`�i�ÍÊÜ>�ÖiÃÊ��Ê�ÖV�ÊÍ�iÊÃ>�iÊÝ>ßÊ>ÃÊÍ�iÊ=Ê}À>`�i�ÍÃ]ÊÝ�i�
��ÍiÀ«��>Í��}Ê`i«Í�ÊÃiiÊ�««i�`�ÞÊ
°

0�iÊ��} �`iÊÀi}�ÃÍiÀÊ�ÃÊÖÃi`ÊÍ�Êi�>L�iÊ>�`Ê`�Ã>L�iÊv�}}��}Ê­µÖ>��v�i`ÊLßÊÍ�iÊv�}
>««��V>Í���ÊL�ÍÊ��ÊÍ�iÊ-i�`iÀÊÊV���>�`ÊÀi}�ÃÍiÀ®°Ê.iÍÍ��}Ê��}Ê0iÃÍÊV>ÖÃiÃ
vÀ>}�i�ÍÃÊÝ�Í�Ê�i}>Í�ÜiÊv�}ÊÜ>�ÖiÃÊÍ�ÊLiÊÀi�iVÍi`ÊÃiiÊÃiVÍ���ÊÅx°£Ô°Ô°
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än£ÈÔ{Ï£

Reserved

��}Ê��>L�i

-iÃiÀÜi`

��}0iÃÍ

��}ÖÀiÊx°{È ��} �`iÊ-i}�ÃÍiÀ

�``�Í���>�Êv�}ÊÀi}�ÃÍiÀÃÊ>Ài]Ê��}����À]ÊÝ��V�Ê���`ÃÊÍ�iÊv�}ÊV���ÀÊ��ÊÍ�iÊÃÍ>�`>À`
V���ÀÊv�À�>Í°Ê�.Í>ÀÍ]Ê`�`ÞÊEÊ`�`ß
��ÊÝ��V�ÊV��ÍÀ��ÊÍ�iÊv�}Ê

�Ê>�`Ê>Ài
v�À�>ÍÍi`Ê��ÊÔ¿ÃÊV��«�i�i�ÍÊÔ°£ÈÊv�Þi`Ê«���ÍÊv�À�>ÍÊ>ÃÊ`iÃVÀ�Li`Ê>L�Üi°


�i�`��}Ê�ÃÊV��ÍÀ���i`ÊLßÊÍ�iÊ��«�>
�i�` �`iÊÀi}�ÃÍiÀ\

än£ÈÔ{Ï£

Reserved

��«�>
�i�`��>L�i
!���«�>
ÖvviÀ

����À��À�>Í Operation

����À#À`iÀ

�i�`0ß«i-iÃiÀÜi`

����À��À�>Í�ÞÍi�Ã���

����À���ÜiÀÃ���
��«�>���ÜiÀÃ���

��}ÖÀiÊx°{Ç ��«�>
�i�` �`iÊ-i}�ÃÍiÀ

0�iÊV���ÀÊv�À�>ÍÊ>�`Ê�À`iÀÊ�ÃÊ�ii`i`Ê>ÃÊÍ�iÊ`iÃÍ��>Í���ÊV���ÀÊ�ÃÊÀi>`ÊvÀ��ÊÍ�i
vÀ>�iLÖvviÀÊ>�`Ê�ii`ÃÊÍ�ÊLiÊV��ÜiÀÍi`Ê��Í�ÊÍ�iÊ��ÍiÀ�>�Ê+�- �
��ÊÀi«ÀiÃi�Í>Í���]
�ÍÊÃ��Ö�`ÊÍ�iÀiv�ÀiÊLiÊÃiÍÊ>ÃÊ>««À�«À�>ÍiÊv�ÀÊÍ�iÊvÀ>�iLÖvviÀ°Ê0�iÊ�«iÀ>Í���ÊV>�ÊLi
i�Í�iÀÊv�À�>ÍÊ�ÀÊL�i�`Ê�ÀÊ+Ài Ö�Í°

x°£Ô°n 0iÞÍÖÀiÊ�««��V>Í���Ê�Þ>�«�i

�Þ>�«�iÊ�vÊÍiÞÍÖÀiÊ�>««i`ÊÍÀ>«iã��`\

// Set-up Texture/Fog/Blend unit

textureColorMode.Enable = PERMEDIA_TRUE
textureColorMode.ApplicationMode = PERMEDIA_TEXTURE_MODULATE
TextureColorMode(textureColorMode)

// Render with texture enabled in render command
// render.TextureEnable = PERMEDIA_TRUE

x°£Ô°� ��}Ê�Þ>�«�i

�Ê��ÖÀ>Ö`ÊÃ�>`i`]Êv�}}i`Ê-�
�ÊÍÀ>«iã��`]ÊÝ�Í�ÊÍ�iÊv�}ÊV���ÀÊÃiÍÊÍ�ÊÝ��Íi°Ê.ii
�««i�`�ÞÊ
Êv�ÀÊ`iÍ>��ÃÊ�vÊ��ÝÊÍ�ÊV>�VÖ�>ÍiÊ`i«Í�Ê`i�Í>ÊÜ>�ÖiÃÊ�Êv�}ÊÜ>�ÖiÃÊ>Ài
V>�VÖ�>Íi`Ê��Ê>ÊÃ����>ÀÊÝ>ß°
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// Enable the Color DDA unit in Gouraud shading mode
colorDDAMode.UnitEnable = PERMEDIA_ENABLE
colorDDAMode.Shade = PERMEDIA_GOURAUD_SHADE_MODE

ColorDDAMode(colorDDAMode)

// Enable the Fog unit
fogMode.FogEnable = PERMEDIA_TRUE

FogMode(fogMode)

// Set the fog color to white
FogColor(0xFFFFFFFF)

// Load the color start values and deltas for dominant edge
// and the body of the trapezoid

RStart() // Set-up the red component start value
dRdx() // Set-up the red component increments
dRdyDom()
GStart() // Set-up the green component start value
dGdx() // Set-up the green component increments
dGdyDom()
BStart() // Set-up the blue component start value
dBdx () // Set-up the blue component increments
dBYDom()

// Load the start value and delta for dominant edge
// and the body of the trapezoid
// Note that the fog deltas are calculated in the same
// way as the color deltas

FStart() // Set-up the fog component start value
dFdx() // Set-up the fog component increments
dFdyDom()

// When issuing a Render command the FogEnable bit
// should be set in addition to the fog unit being
// enabled:
// render.FogEnable = PERMEDIA_TRUE
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���� 'SPSV�*SVQEX�9RMX

0�iÊ����ÀÊ��À�>ÍÊÖ��ÍÊV��ÜiÀÍÃÊvÀ��Ê+�- �
��¿ÃÊ��ÍiÀ�>�ÊV���ÀÊÀi«ÀiÃi�Í>Í���ÊÍ�Ê>
v�À�>ÍÊÃÖ�Í>L�iÊÍ�ÊLiÊÝÀ�ÍÍi�Ê��Í�ÊÍ�iÊvÀ>�iLÖvviÀ°Ê0��ÃÊ«À�ViÃÃÊ�>ßÊ�«Í���>��ß
��V�Ö`iÊ`�Í�iÀ��}Ê�vÊÍ�iÊV���ÀÊÜ>�ÖiÃ°ÊÊ�vÊÍ�iÊÖ��ÍÊ�ÃÊ`�Ã>L�i`ÊÍ�i�ÊÍ�iÊV���ÀÊ�ÃÊ��Í
��`�v�i`Ê��Ê>�ßÊÝ>ß°

x°£Ï°£ ����ÀÊ��À�>ÍÃ

0�iÊvÀ>�iLÖvviÀÊ�>ßÊLiÊV��v�}ÖÀi`ÊÍ�ÊLiÊ-�
�Ê�ÀÊ����ÀÊ��`iÞÊ­��®°Ê0>L�iÊ{°£
Ã��ÝÃÊÍ�iÊvÖ��Ê��ÃÍÊ�vÊV���ÀÊ��`iÃÊÃÖ««�ÀÍi`ÊLßÊ+�- �
��°Ê0�iÊ-]Ê�]Ê
Ê>�`Ê�
V��Ö��ÃÊÃ��ÝÊÍ�iÊÝ�`Í�Ê�vÊi>V�ÊV���ÀÊV��«��i�Í°Ê0�iÊ�i>ÃÍÊÃ�}��v�V>�ÍÊL�Í
«�Ã�Í���Ê�ÃÊä°Ê��ÀÊÍ�iÊ�À��ÍÊ>�`Ê
>V�Ê �`iÃÊÍ�iÊÜ>�ÖiÊ�ÃÊÀi«i>Íi`Ê��ÊL�Í�ÊLÖvviÀÃ]
>�`ÊÝÀ�Íi�>Ã�ÃÊ�>ßÊLiÊÖÃi`ÊÍ�ÊÖ«`>ÍiÊ���ßÊ��iÊLÖvviÀ°Ê��Ê��Ê��`i]ÊÍ�iÊ��`iÞÊ�Ã
Ài«i>Íi`Ê��Ê>��ÊÃÍÀi>�Ã°

x°£Ï°Ô ����ÀÊ
�Í�iÀ��}

+�- �
��ÊÖÃiÃÊ>�Ê�À`iÀi`Ê`�Í�iÀÊ>�}�À�Í��ÊÍ�Ê��«�i�i�ÍÊV���ÀÊ`�Í�iÀ��}°Ê�ÍÊ>�Ã�
�>ÃÊ>Ê���iÊ`�Í�iÀÊ��`iÊÝ��V�ÊÖÃiÃÊ>Ê`�vviÀi�ÍÊ>�}�À�Í��ÊÝ��V�ÊÝ���Ê}i�iÀ>��ßÊ}�Üi
LiÍÍiÀÊÀiÃÖ�ÍÃÊv�ÀÊ���iÃÊLiV>ÖÃiÊ�ÍÊ�ÃÊ��`i«i�`i�ÍÊ�vÊ�À�i�Í>Í���°Ê0��ÃÊ��`iÊ�ÃÊ��Í
>Ü>��>L�iÊv�ÀÊÍÀ>«iã��`Ã°

�vÊÍ�iÊ����ÀÊ��À�>ÍÊÖ��ÍÊ�ÃÊ`�Ã>L�i`]ÊÍ�iÊV���ÀÊV��«��i�ÍÃÊ-�
�Ê>ÀiÊ��ÍÊ��`�v�i`
>�`ÊÝ���ÊLiÊÍÀÖ�V>Íi`ÊÝ�i�Ê«�>Vi`Ê��ÊÍ�iÊvÀ>�iLÖvviÀ°Ê��Ê��Ê��`i]ÊÍ�iÊÜ>�ÖiÊ�Ã
ÍÀÖ�V>Íi`ÊÍ�ÊÍ�iÊ�i>ÀiÃÍÊ��Íi}iÀ°ÊÊ��ÊL�Í�ÊV>ÃiÃÊÍ�iÊÀiÃÖ�ÍÊ�ÃÊV�>�«i`ÊÍ�Ê>Ê�>Þ��Ö�
Ü>�ÖiÊÍ�Ê«ÀiÜi�ÍÊ�ÜiÀv��Ý°

+�- �
��ÊÃÖ««�ÀÍÃÊnnnnÊ-�
�Êv�À�>ÍÊv�ÀÊÔ`Ê�«iÀ>Í���ÃÊ���ß°Ê�vÊÍ��ÃÊ��`iÊ�Ã
Ãi�iVÍi`Ê>�`Ê`�Í�iÀ��}Ê�ÃÊi�>L�i`]Ê�ÍÊÝ���ÊÀiÃÖ�ÍÊ��Êxxx£-�
�ÊµÖ>��ÍßÊv�ÀÊi>V�ÊÏÔ
L�ÍÊ«�Þi�°Ê0��ÃÊV>�ÊLiÊÖÃi`ÊÝ�i�ÊÍ�iÊÝ��`�ÝÊ�>�>}iÀÊ�ii`ÃÊÍ�ÊLiÊÃiÍ�Ö«Êv�ÀÊÍÀÖi
V���ÀÊ>ÍÊÍ�iÊÃ>�iÊÍ��iÊ>ÃÊÏ
ÊÝ��`�ÝÃÊ>ÀiÊÀiµÖ�Ài`°

��ÊÃ��iÊÃ�ÍÖ>Í���ÃÊ���ßÊÃVÀii�ÊV��À`��>ÍiÃÊ>ÀiÊ>Ü>��>L�i]ÊLÖÍÊÝ��`�ÝÊÀi�>Í�Üi
`�Í�iÀ��}Ê�ÃÊÀiµÖ�Ài`°Ê0��ÃÊV>�ÊLiÊÀiÃ��Üi`ÊLßÊÃiÍÍ��}ÊÖ«ÊÍ�iÊ�«Í���>�Ê9Ê>�`Ê:
�vvÃiÍÃÊÝ��V�Ê}iÍÊ>``i`ÊÍ�ÊÍ�iÊV��À`��>ÍiÃÊLiv�ÀiÊÍ�iÊ`�Í�iÀÊÍ>L�iÃÊ>ÀiÊ��`iÞi`°
�>V�Ê�vvÃiÍÊ�ÃÊ>ÊÍÝ�ÊL�ÍÊ�Ö�LiÀÊÝ��V�Ê�ÃÊÃÖ««��i`Êv�ÀÊi>V�ÊV��À`��>Íi°Ê0�i
9#vvÃiÍÊ>�`Ê:#vvÃiÍÊv�i�`ÃÊ��ÊÍ�iÊ
�Í�iÀ �`iÊÀi}�ÃÍiÀÊV��ÍÀ��ÊÍ��ÃÊ�«iÀ>Í���Ê>�`
Ã��Ö�`ÊLiÊÃiÍÊÍ�ÊãiÀ�Ê�vÊÝ��`�ÝÊÀi�>Í�ÜiÊV��À`��>ÍiÃÊ>ÀiÊÖÃi`°

x°£Ï°Ï ��ÀVi��«�>

0�iÊ����ÀÊ��À�>ÍÊÖ��ÍÊV>�Êv�ÀViÊÍ�iÊ>�«�>ÊÜ>�ÖiÊÍ�ÊLiÊi�Í�iÀÊäÞäÊ�ÀÊÍ�iÊ�>Þ��Ö�
äÞ��]Ê�ÀÊ�i>ÜiÊ�ÍÊÖ�V�>�}i`°Ê0��ÃÊV>�ÊLiÊÖÃi`ÊÍ�Ê��«�i�i�ÍÊ�ÜiÀ�>ßÃ°Ê.iiÊÃiVÍ���
ÅÇ°ÈÊv�ÀÊ>Ê`iÍ>��i`Ê`iÃVÀ�«Í���°
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x°£Ï°{ -i}�ÃÍiÀÃ

#�iÊÀi}�ÃÍiÀÊV��ÍÀ��ÃÊÍ�iÊ�«iÀ>Í���Ê�vÊÍ��ÃÊÖ��Í]Ê
�Í�iÀ �`i]Ê>�`Ê�ÍÃÊ�>ß�ÖÍÊ�Ã\

än£ÈÔ{Ï£

����ÀÊv�À�>Í

-iÃiÀÜi`


�Í�iÀÊi�>L�i

2��ÍÊi�>L�i

9Ê�vvÃiÍ

:Ê�vvÃiÍ

��ÀVi��«�>����ÀÊv�À�>ÍÊiÞÍi�Ã���


�Í�iÀ iÍ��`

-iÃiÀÜi`

����ÀÊ�À`iÀ

��}ÖÀiÊx°{n 
�Í�iÀÊ �`iÊ-i}�ÃÍiÀ

0�iÊ9Ê>�`Ê:Ê�vvÃiÍÊv�i�`ÃÊ>ÀiÊv�ÀÊÝ��`�ÝÊÀi�>Í�ÜiÊ`�Í�iÀ��}°Ê����ÀÊ�À`iÀÊÃ«iV�iÃ
-�
Ê�ÀÊ
�-ÊV���ÀÊ�À`iÀ°Ê0�iÊ����ÀÊv�À�>ÍÊ>�`Ê����ÀÊv�À�>ÍÊiÞÍi�Ã���Êv�i�`Ã
V��ÍÀ��ÊV���ÀÊ`i«Í�Ê>�`Ê�«Í���ÃÊ>ÀiÊ}�Üi�Ê��ÊÍ>L�iÊ{°£°

x°£Ï°x 
�Í�iÀÊ�Þ>�«�i

0�ÊÃiÍÊÍ�iÊvÀ>�iLÖvviÀÊv�À�>ÍÊÍ�Ê-�
ÊÏ\Ï\ÔÊ>�`Êi�>L�iÊ`�Í�iÀ��}\

// 332 Dithering

ditherMode.UnitEnable = PERMEDIA_TRUE
ditherMode.DitherEnable = PERMEDIA_TRUE
ditherMode.ColorMode = PERMEDIA_COLOR_FORMAT_RGB_332

DitherMode (ditherMode)// Load register

x°£Ï°È ����ÀÊ��À�>ÍÊ�Þ>�«�i

0�ÊÃiÍÊÍ�iÊvÀ>�iLÖvviÀÊv�À�>ÍÊÍ�Ê-�
ÊÏ\Ï\ÔÊ>�`Ê`�Ã>L�iÊ`�Í�iÀ��}\

// 332 No Dither

ditherMode.UnitEnable = PERMEDIA_TRUE
ditherMode.DitherEnable = PERMEDIA_FALSE
ditherMode.ColorMode = PERMEDIA_COLOR_FORMAT_RGB_332
DitherMode(ditherMode) // Load register

x°£Ï°Ç ����ÀÊ��À�>ÍÊ�Þ>�«�i

0�ÊÃiÍÊÍ�iÊvÀ>�iLÖvviÀÊÍ�Ê-�
�Ên\n\n\nÊ>�`Ê��ÍÊ`�Í�iÀi`\
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// 8888 Dithered (No effect as 8 bit components are
// not dithered)

ditherMode.UnitEnable = PERMEDIA_TRUE
ditherMode.DitherEnable = PERMEDIA_FALSE
ditherMode.ColorMode = PERMEDIA_COLOR_FORMAT_RGBA_8888

DitherMode(ditherMode) // Load register
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���� 0SKMGEP�3T�9RMX

0�iÊ��}�V>�Ê#«ÊÖ��ÍÊ«iÀv�À�ÃÊÍ�ÀiiÊvÖ�VÍ���Ã\

• ��}�VÊ�«iÀ>Í���ÃÊLiÍÝii�ÊÍ�iÊvÀ>}�i�ÍÊV���ÀÊ­Ã�ÖÀViÊV���À®Ê>�`Ê>ÊÜ>�ÖiÊvÀ��ÊÍ�i
vÀ>�iLÖvviÀÊ­`iÃÍ��>Í���ÊV���À®

• Ã�vÍÝ>ÀiÊÝÀ�Íi�>Ã���}

• �«Í���>�ÊV��ÍÀ��Ê�vÊ>ÊÃ«iV�>�Ê+�- �
��Ê��`iÊÝ��V�Ê>���ÝÃÊv�>ÍÊÃ�>`��}
Ài�`iÀ��}°

x°£{°£ ��}�V>�Ê#«iÀ>Í���Ã

0�iÊ��}�V>�Ê�«iÀ>Í���ÃÊÃÖ««�ÀÍi`ÊLßÊ+�- �
��Ê>Ài\

Mode Name Operation
0 Clear 0
1 And S & D
2 And Reverse S & ~D
3 Copy S
4 And Inverted ~S & D
5 No-op D
6 Xor S ^ D
7 Or S | D
8 Nor ~(S | D)
9 Equivalent ~(S ^ D)

10 Invert ~D
11 Or Reverse S | ~D
12 Copy Invert ~S
13 Or Invert ~S | D
14 Nand ~(S & D)
15 Set 1

8�iÀi\ .ÊrÊ.�ÖÀViÊ­vÀ>}�i�Í®Ê����À]Ê
ÊrÊ
iÃÍ��>Í���Ê­vÀ>�iLÖvviÀ®Ê����À

0>L�iÊx°Ôä ��}�V>�Ê#«iÀ>Í���Ã

��ÀÊV�ÀÀiVÍÊ�«iÀ>Í���Ê�vÊÍ��ÃÊÖ��ÍÊ��Ê>Ê��`iÊÝ��V�ÊÍ>�iÃÊÍ�iÊ`iÃÍ��>Í���ÊV���À]
+�- �
��Ê�ÖÃÍÊLiÊV��v�}ÖÀi`ÊÍ�Ê>���ÝÊÀi>`ÃÊvÀ��ÊÍ�iÊvÀ>�iLÖvviÀÊÖÃ��}ÊÍ�i
�
-i>` �`iÊÀi}�ÃÍiÀ°Ê.iiÊÃiVÍ���ÊÅx°£äÊv�ÀÊ��ÀiÊ`iÍ>��Ã°

+�- �
��Ê�>�iÃÊ��Ê`�ÃÍ��VÍ���ÊLiÍÝii�Ê-�
�Ê>�`Ê��Ê��`iÃÊÝ�i�Ê«iÀv�À���}
��}�V>�Ê�«iÀ>Í���Ã°Ê��ÝiÜiÀ]Ê��}�V>�Ê�«iÀ>Í���ÃÊ>ÀiÊ}i�iÀ>��ßÊ���ßÊÖÃi`Ê��Ê��Ê��`i°

x°£{°Ô .�vÍÝ>ÀiÊ8À�Íi�>Ã�Ã

.�vÍÝ>ÀiÊÝÀ�Íi�>Ã���}Ê�ÃÊ��À�>��ßÊ���ßÊ��«�i�i�Íi`ÊÝ�i�Ê�>À`Ý>Ài
ÝÀ�Íi�>Ã���}Ê�ÃÊÖ�>Ü>��>L�i°Ê�ÍÊ�ÃÊV��ÍÀ���i`ÊLßÊÍ�iÊ�
.�vÍÝ>Ài8À�Íi >Ã�
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Ài}�ÃÍiÀ°Ê0�iÊ`>Í>Êv�i�`Ê�>ÃÊ��iÊL�ÍÊ«iÀÊvÀ>�iLÖvviÀÊL�ÍÊÝ��V�ÊÝ�i�ÊÃiÍ]Ê>���ÝÃÊÍ�i
V�ÀÀiÃ«��`��}ÊvÀ>�iLÖvviÀÊL�ÍÊÍ�ÊLiÊÖ«`>Íi`°Ê8�i�ÊÀiÃiÍ]Ê�ÍÊ«À�ÍiVÍÃÊÍ�iÊL�ÍÊvÀ��
Li��}ÊÝÀ�ÍÍi�°Ê.�vÍÝ>ÀiÊÝÀ�Íi�>Ã���}Ê�ÃÊ>««��i`ÊÍ�Ê>��ÊvÀ>}�i�ÍÃÊ>�`Ê�ÃÊ��Í
V��ÍÀ���i`ÊLßÊ>�Êi�>L�iÉ`�Ã>L�iÊL�Í°Ê��ÝiÜiÀÊ�ÍÊ�>ßÊivviVÍ�Üi�ßÊLiÊ`�Ã>L�i`ÊLß
ÃiÍÍ��}ÊÍ�iÊ�>Ã�ÊÍ�Ê>��Ê£¿Ã°Ê�vÊÍ�iÊ�>Ã�Ê�ÃÊ��ÍÊ>��Ê£½Ã]ÊÍ�iÊ-i>`
iÃÍ��>Í���ÊL�ÍÊ�ÖÃÍ
LiÊi�>L�i`Ê��ÊÍ�iÊ�
-i>` �`iÊÀi}�ÃÍiÀÊÍ�ÊV�ÀÀiVÍ�ßÊÖÃiÊÃ�vÍÝ>ÀiÊÝÀ�Íi�>Ã�Ã°Ê.ii
Í�iÊ�À>�iLÖvviÀÊ-i>`É8À�ÍiÊÃiVÍ���Êv�ÀÊ`iÍ>��ÃÊ�vÊ��ÝÊÍ�Êi�>L�iÉ`�Ã>L�i
vÀ>�iLÖvviÀÊÀi>`Ã°

0�iÊÃ�vÍÝ>ÀiÊÝÀ�Íi�>Ã�Ê 2.0ÊLiÊÃiÍÊÍ�Ê>��Ê£½Ã]ÊiÞVi«ÍÊÝ�i�ÊÃ�vÍÝ>Ài
ÝÀ�Íi�>Ã���}Ê�ÃÊiÞ«��V�Í�ßÊÀiµÖ�Ài`°

x°£{°Ï ��>ÍÊ.�>`i`Ê-i�`iÀ��}

�ÊÃ«iV�>�Ê+�- �
��ÊÀi�`iÀ��}Ê��`iÊ�ÃÊ>Ü>��>L�iÊÝ��V�Ê>���ÝÃÊÀi�`iÀ��}Ê�v
Ö�Ã�>`i`Ê��>}iÃ°

2SXI� 8LMW� QIXLSH� MW� RS� PSRKIV� VIGSQQIRHIH� SR� 4)61)(-%� ��� 3XLIV� QIXLSHW� SJ� JPEX
WLEHMRK�EVI�EW�PIEWX�EW�JEWX�ERH�EVI�WMQTPIV�XS�WIX�YT�GSVVIGXP]��-X�LEW�FIIR�MRGPYHIH
LIVI�JSV�XLI�FIRIJMX�SJ�YRHIVWXERHMRK�PIKEG]�4)61)(-%���WSJX[EVI�

U ��>ÍÊÃ�>`i`Ê«À���Í�Üi

U !�Ê`�Í�iÀ��}ÊÀiµÖ�Ài`

U !�Ê��}�V>�Ê�«Ã

U !�ÊÃÍi�V��Ê�ÀÊ`i«Í�ÊÍiÃÍ��}ÊÀiµÖ�Ài`

U !�Ê>�«�>ÊL�i�`��}

0�iÊv����Ý��}Ê>ÀiÊ>Ü>��>L�i\

U 
�ÍÊ�>Ã���}Ê��ÊÍ�iÊ->ÃÍiÀ�ãiÀ

U �Ài>Ê>�`Ê���iÊÃÍ�««���}

U 2ÃiÀÊ>�`Ê.VÀii�Ê.V�ÃÃ�ÀÊÍiÃÍ

�vÊ>��ÊÍ�iÊV��`�Í���ÃÊ>ÀiÊ�iÍÊÍ�i�ÊÀi�`iÀ��}ÊV>�ÊLiÊ>V��iÜi`ÊLßÊÃiÍÍ��}ÊÍ�i
�
8À�Íi
>Í>ÊÀi}�ÃÍiÀÊÍ�Ê���`ÊÍ�iÊvÀ>�iLÖvviÀÊ`>Í>Ê­��ÊÀ>ÝÊvÀ>�iLÖvviÀÊv�À�>Í®
>�`ÊÃiÍÍ��}ÊÍ�iÊ2Ãi���ÃÍ>�Í�
8À�Íi
>Í>ÊL�ÍÊ��ÊÍ�iÊ��}�V>�#« �`iÊÀi}�ÃÍiÀ°Ê���
Ö�ÖÃi`ÊÖ��ÍÃÊÃ��Ö�`ÊLiÊ`�Ã>L�i`°

0��ÃÊ��`iÊ�ÃÊ��ÃÍÊÖÃivÖ�Êv�ÀÊÔ
Ê>««��V>Í���ÃÊ�ÀÊv�ÀÊV�i>À��}ÊÍ�iÊvÀ>�iLÖvviÀÊÝ�i�
Í�iÊ�i��ÀßÊ`�iÃÊ��ÍÊÃÖ««�ÀÍÊL��V�ÊÝÀ�ÍiÃ°ÊÊ!�ÍiÊÍ�>ÍÊ�
8À�Íi
>Í>ÊÀi}�ÃÍiÀ
Ã��Ö�`ÊLiÊV��Ã�`iÀi`ÊÜ��>Í��iÊÝ�i�ÊV��ÍiÞÍÊÃÝ�ÍV���}°

x°£{°{ -i}�ÃÍiÀÃ

0�iÊ�«iÀ>Í���Ê�vÊÍ�iÊÖ��ÍÊ�ÃÊV��ÍÀ���i`ÊLßÊÍ�iÊ��}�V>�#« �`iÊÀi}�ÃÍiÀ\
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än£ÈÔ{Ï£

Reserved

��}�V>�#«Êi�>L�i

2Ãi���ÃÍ>�Í�
8À�Íi
>Í>

LogicOp

��}ÖÀiÊx°{� ��}�V>�#« �`iÊ-i}�ÃÍiÀ

x°£{°x 9#-Ê�Þ>�«�i

0�ÊÃiÍÊÍ�iÊ��}�V>�Ê�«iÀ>Í���ÊÍ�Ê9#-°

// Set framebuffer to allow reads
// Not shown

logicalOpMode.UnitEnable = PERMEDIA_ENABLE
logicalOpMode.LogicalOp = PERMEDIA_LOGICOP_XOR

LogicalOpMode(logicalOpMode) // Load register

x°£{°È .�vÍÝ>ÀiÊ8À�Íi�>Ã�Ê�Þ>�«�i

0�ÊÃiÍÊÍ�iÊ��}�V>�Ê�«iÀ>Í���ÊÍ�Ê�#+:]Êi�>L�iÊÍ�iÊÃ�vÍÝ>ÀiÊÝÀ�Íi�>Ã�]Ê>�`ÊÝÀ�ÍiÊÍ�
Í�iÊ}Àii�ÊV��«��i�ÍÊ��Ê>�ÊnÊL�ÍÊvÀ>�iLÖvviÀÊV��v�}ÖÀi`Ê��ÊÏ\Ï\ÔÊ-�
Ê��`i\

// Set framebuffer to allow reads
// Not shown

ditherMode.UnitEnable = PERMEDIA_ENABLE
ditherMode.DitherEnable = PERMEDIA_ENABLE
ditherMode.ColorMode = PERMEDIA_COLOR_FORMAT_RGB_332
DitherMode(ditherMode) // Load register

logicalOpMode.UnitEnable = PERMEDIA_ENABLE
logicalOpMode.LogicalOp = PERMEDIA_LOGICOP_COPY
LogicalOpMode(logicalOpMode) // Load register

FBSoftwareWriteMask(0xFFFFFFE3)

���� ,SWX�3YX�9RMX

0�iÊ��ÃÍÊ#ÖÍÊ2��ÍÊV��ÍÀ��ÃÊÝ��V�ÊÀi}�ÃÍiÀÃÊ>ÀiÊ>Ü>��>L�iÊ>ÍÊÍ�iÊ�ÖÍ«ÖÍÊ���#]
}>Í�iÀÃÊÃÍ>Í�ÃÍ�VÃÊ>L�ÖÍÊÀi�`iÀ��}Ê�«iÀ>Í���ÃÊ­«�V���}Ê>�`ÊiÞÍi�ÍÊÍiÃÍ��}®Ê>�`
V��ÍÀ��ÃÊÃß�V�À���ã>Í���Ê�vÊ+�- �
��ÊÝ�Í�ÊÍ�iÊ��ÃÍ°

x°£x°£ ���ÍiÀ��}

���ÍiÀ��}ÊV��ÍÀ��ÃÊÍ�iÊ`>Í>Ê�>`iÊ>Ü>��>L�iÊ>ÍÊÍ�iÊ�ÖÍ«ÖÍÊ���#°Ê0�iÀiÊ>ÀiÊÍ�i
v����Ý��}ÊV>Íi}�À�iÃ\
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U 
i«Í�]Ê.Íi�V��]Ê����À\Ê0�iÃiÊ>ÀiÊ`>Í>ÊÜ>�ÖiÃÊ>ÃÃ�V�>Íi`ÊÝ�Í�Ê>ÊvÀ>}�i�ÍÊÝ��V�
�>ÃÊLii�ÊÀi>`ÊvÀ��ÊÍ�iÊ��V>�LÖvviÀÊ�ÀÊvÀ>�iLÖvviÀ]Ê�ÀÊ}i�iÀ>Íi`ÊÖÃ��}ÊÍ�i
2«��>`
>Í>Êv�>}Ê��ÊÍ�iÊ�À>�iLÖvviÀÊ8À�ÍiÊ2��Í°Ê0��ÃÊV>Íi}�ÀßÊ�ÃÊ��À�>��ß
>ÃÃ�V�>Íi`ÊÝ�Í�ÊÖ«��>`��}Ê`>Í>ÊÍ�ÊÍ�iÊ��ÃÍ°

U .ß�V�À���ã>Í���\Ê�ÊÃ��}�iÊÀi}�ÃÍiÀ]Ê.ß�VÊÝ��V�Ê�ÃÊÖÃi`ÊÍ�ÊÃß�V�À���ãi
+�- �
��Ê>�`Êv�ÖÃ�ÊÍ�iÊ}À>«��VÃÊ«�«i���i°

U .Í>Í�ÃÍ�VÃ\Ê0�iÊÀi}�ÃÍiÀÃÊ>ÃÃ�V�>Íi`ÊÝ�Í�ÊiÞÍi�ÍÊV�iV���}Ê>�`Ê«�V���}°

0�iÊv��ÍiÀ��}Ê�ÃÊV��ÍÀ���i`ÊLßÊÍ�iÊ���ÍiÀ �`iÊÀi}�ÃÍiÀÊÝ��V�Ê�>ÃÊÔÊL�ÍÊv�i�`ÃÊv�ÀÊi>V�
V>Íi}�Àß°Ê0�iÃiÊv�i�`ÃÊÃi�iVÍÊÝ�iÍ�iÀÊÍ�iÊÀi}�ÃÍiÀÊÍ>}Ê>�`É�ÀÊÀi}�ÃÍiÀÊ`>Í>]Ê>ÀiÊ«>ÃÃi`
Í�ÊÍ�iÊ�ÖÍ«ÖÍÊ���#°Ê0�iÊv�À�>ÍÊ�vÊÍ�iÊ���ÍiÀ �`iÊÀi}�ÃÍiÀÊ�ÃÊÃ��Ý�Ê��ÊÍ�iÊÍ>L�i
Li��Ý°

Register Category Tag
Control

Bit

Data
Control

Bit


iÃVÀ�«Í���

Reserved 0 1

Reserved 2 3

Depth 4 5 0��ÃÊ�ÃÊÍ�iÊ`>Í>ÊvÀ��Ê��>}iÊÖ«��>`Ê�vÊÍ�iÊ
i«Í�
­=®ÊLÖvviÀ°

Stencil 6 7 0��ÃÊ�ÃÊÍ�iÊ`>Í>ÊvÀ��Ê��>}iÊÖ«��>`Ê�vÊÍ�iÊ.Íi�V��
LÖvviÀ°

Color 8 9 0��ÃÊ�ÃÊÍ�iÊ`>Í>ÊvÀ��Ê��>}iÊÖ«��>`Ê�vÊÍ�i
�À>�iLÖvviÀÊ­�
����À®°

Synchronization 10 11

Statistics 12 13 0��ÃÊ�ÃÊÍ�iÊ`>Í>Ê}i�iÀ>Íi`Êv����Ý��}Ê>ÊV���>�`
Í�ÊÀi>`ÊL>V�ÊÍ�iÊÀiÃÖ�ÍÃÊ�vÊÍ�iÊÃÍ>Í�ÃÍ�V
�i>ÃÖÀi�i�ÍÃ\Ê+�V�-iÃÖ�Í]Ê >Þ��Í-i}���]
 ����Í-i}���

Reserved 14 15

 0>L�iÊx°Ô£ ���ÍiÀÊ �`iÃ

!�Íi]ÊÍ�iÊv��ÍiÀÊÖ��ÍÊ�ÖÃÍÊLiÊÃiÍÊ>««À�«À�>Íi�ßÊLiv�ÀiÊ>�ßÊÃß�V�À���ã>Í���ÊV>�ÊÍ>�i
«�>Vi°

x°£x°Ô .Í>Í�ÃÍ�VÊ#«iÀ>Í���Ã

0�iÀiÊ>ÀiÊÍÝ�ÊÃÍ>Í�ÃÍ�VÊV���iVÍ���Ê��`iÃÊ�vÊ�«iÀ>Í���ÆÊ«�V���}Ê>�`ÊiÞÍi�ÍÊV�iV���}°
+�V���}Ê�ÃÊ��À�>��ßÊÖÃi`ÊÍ�ÊÃi�iVÍÊ`À>Ý�Ê�L�iVÍÃÊ�ÀÊÀi}���ÃÊ�vÊÍ�iÊÃVÀii�°Ê0ß«�V>��ß]
iÞÍi�ÍÊV�iV���}Ê�ÃÊÖÃi`ÊÍ�Ê`iÍiÀ���iÊÍ�iÊL�Ö�`ÃÊÝ�Í���ÊÝ��V�Ê`À>Ý��}Ê�>Ã
�VVÖÀÀi`ÊÃ�ÊÍ�>ÍÊ>ÊÃ�>��iÀÊ>Ài>Ê�vÊÍ�iÊvÀ>�iLÖvviÀÊV>�ÊÃÖLÃiµÖi�Í�ßÊLiÊV�i>Ài`°
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.Í>Í�ÃÍ�VÊV���iVÍ���Ê�ÃÊV��ÍÀ���i`ÊÖÃ��}ÊÍ�iÊ.Í>Í�ÃÍ�V �`iÊÀi}�ÃÍiÀ°

+�V���}

��Ê«�V���}Ê��`i]ÊÍ�iÊ>VÍ�ÜiÊ>�`É�ÀÊ«>ÃÃ�ÜiÊvÀ>}�i�ÍÃÊ�>ÜiÊÍ�i�ÀÊ>ÃÃ�V�>Íi`Ê9:
V��À`��>ÍiÃÊV��«>Ài`Ê>}>��ÃÍÊÍ�iÊV��À`��>ÍiÃÊÃ«iV�v�i`Ê��ÊÍ�iÊ ��-i}���Ê>�`
 >Þ-i}���ÊÀi}�ÃÍiÀÃ°Ê�vÊÍ�iÊÀiÃÖ�ÍÊ�ÃÊÍÀÖi]ÊÍ�i�ÊÍ�iÊ+�V�-iÃÖ�ÍÊv�>}Ê�ÃÊÃiÍ]Ê�Í�iÀÝ�Ãi
�ÍÊ���`ÃÊ�ÍÃÊ«ÀiÜ��ÖÃÊÃÍ>Íi°Ê0�iÊV��«>ÀiÊvÖ�VÍ���ÊV>�ÊLiÊi�Í�iÀÊ��Ã�`iÊ�ÀÊ#ÖÍÃ�`i°

iv�ÀiÊ«�V���}ÊV>�ÊÃÍ>ÀÍ]ÊÍ�iÊ-iÃiÍ+�V�-iÃÖ�ÍÊÀi}�ÃÍiÀÊ�ÖÃÍÊLiÊ��>`i`ÊÍ�ÊV�i>ÀÊÍ�i
+�V�-iÃÖ�ÍÊv�>}°

0�iÊ ��-i}���Ê>�`Ê >Þ-i}���ÊÀi}�ÃÍiÀÃÊ>ÀiÊ��>`i`ÊÍ�ÊÃi�iVÍÊÍ�iÊÀi}���Ê�v
��ÍiÀiÃÍÊÊv�ÀÊ«�V���}°Ê�ÊV��À`��>ÍiÊ�ÃÊ��Ã�`iÊÍ�iÊÀi}���Ê�v\

9���Ê≤Ê9Ê<Ê9�>Þ

:���Ê≤Ê:Ê<Ê:�>Þ

Ý�iÀiÊ9Ê>�`Ê:Ê>ÀiÊvÀ��ÊÍ�iÊvÀ>}�i�ÍÊ>�`ÊÍ�iÊ���É�>ÞÊÜ>�ÖiÃÊ>ÀiÊvÀ��
 ��-i}���Ê>�`Ê >Þ-i}���ÊÀi}�ÃÍiÀÃ°Ê0��ÃÊV��«>À�Ã��Ê�ÃÊ�`i�Í�V>�ÊÍ�ÊÍ�iÊ��iÊÖÃi`
��ÊÍ�iÊÃV�ÃÃ�ÀÊÍiÃÍÃ°

0�iÊv����Ý��}ÊÃÍ>}iÃÊ>ÀiÊÀiµÖ�Ài`Êv�ÀÊ«�V���}\
£®Ê��>`Ê-iÃiÍ+�V�-iÃÖ�Í]ÊÊ ��-i}���Ê>�`Ê >Þ-i}���ÊÊÀi}�ÃÍiÀÃ

Ô®Ê.iÍ�Ö«ÊÍ�iÊ���ÍiÀ �`iÊÍ�Ê>���ÝÊÃÍ>Í�ÃÍ�VÊV���>�`ÃÊ�ÖÍÊ�vÊ+�- �
��

Ï®Ê
À>ÝÊÍ�iÊ«À���Í�ÜiÃ°

{®Ê.i�`Ê>Ê+�V�-iÃÖ�ÍÊV���>�`°

x®Ê+���ÊÍ�iÊ�ÖÍ«ÖÍÊ���#ÊÝ>�Í��}Êv�ÀÊÍ�iÊ+�V�-iÃÖ�ÍÊÍ�Ê�>ÜiÊ«>ÃÃi`ÊÍ�À�Ö}�
+�- �
��°


��V�Êv���ÃÊ>ÀiÊ�}��Ài`ÊLßÊÍ�iÊ«�V���}Ê�«iÀ>Í���°

�ÞÍi�ÍÊ��iV���}

��ÊiÞÍi�ÍÊ��`i]Ê>VÍ�ÜiÊ>�`É�ÀÊ«>ÃÃ�ÜiÊvÀ>}�i�ÍÃÊ�>ÜiÊÍ�i�ÀÊ>ÃÃ�V�>Íi`Ê9:
V��À`��>ÍiÃÊV��«>Ài`ÊÍ�ÊÍ�iÊ ��-i}���Ê>�`Ê >Þ-i}���ÊÀi}�ÃÍiÀÃÊ>�`Ê�vÊv�Ö�`ÊÍ�
LiÊ�ÖÍÃ�`iÊÍ�iÊ`iv��i`ÊÀiVÍ>�}Ö�>ÀÊÀi}���]ÊÍ�i�ÊÍ�iÊ>««À�«À�>ÍiÊÀi}�ÃÍiÀÊ�ÃÊÖ«`>Íi`
Ý�Í�ÊÍ�iÊ�iÝÊV��À`��>Íi­Ã®ÊÍ�ÊiÞÍi�`ÊÍ�iÊÀi}���°Ê0�iÊ��Ã�`iÉ#ÖÍÃ�`iÊL�ÍÊ�>ÃÊ��
ivviVÍÊ��ÊÍ��ÃÊ��`i°Ê
��V�Êv���ÃÊ>ÀiÊ��V�Ö`i`Ê��ÊÍ�iÊiÞÍi�ÍÊV�iV���}Ê�vÊÍ�i
.Í>Í�ÃÍ�V �`iÊÀi}�ÃÍiÀÊ�ÃÊÃiÍÊÍ�Ê��V�Ö`iÊÃ«>�Ã°

0�iÊ ��-i}���Ê>�`Ê >Þ-i}���ÊÀi}�ÃÍiÀÃÊ>ÀiÊ��>`i`ÊÍ�ÊÃi�iVÍÊÍ�iÊ�>Þ��Ö�ÊÜ>�Öi
­ ��-i}���®Ê>�`Ê�����Ö�ÊÜ>�ÖiÊ­ >Þ-i}���®Êv�ÀÊiÞÍi�ÍÊV�iV���}°Ê�ÊV��À`��>Íi
�ÃÊ��Ã�`iÊÍ�iÊÀi}���Ê�v\

9���Ê≤Ê9Ê<Ê9�>Þ

:���Ê≤Ê:Ê<Ê:�>Þ
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Ý�iÀiÊ9Ê>�`Ê:Ê>ÀiÊvÀ��ÊÍ�iÊvÀ>}�i�ÍÊ>�`ÊÍ�iÊ���É�>ÞÊÜ>�ÖiÃÊ>ÀiÊvÀ��
 ��-i}���Ê>�`Ê >Þ-i}���ÊÀi}�ÃÍiÀÃ°Ê0��ÃÊV��«>À�Ã��Ê�ÃÊ�`i�Í�V>�ÊÍ�ÊÍ�iÊ��iÊÖÃi`
��ÊÍ�iÊÃV�ÃÃ�ÀÊÍiÃÍÃ°

#�ViÊ>��ÊÍ�iÊ�iViÃÃ>ÀßÊ«À���Í�ÜiÃÊ�>ÜiÊLii�ÊÀi�`iÀi`ÊÍ�iÊÀiÃÖ�ÍÃÊV>�ÊLiÊv�Ö�`ÊÖÃ��}
Í�iÊ ����Í-i}���Ê>�`Ê >Þ��Í-i}���ÊV���>�`Ã]ÊÝ��V�ÊV>ÖÃiÊÍ�iÊV��Íi�ÍÃÊ�v
Í�iÊ ��-i}���Ê>�`Ê >Þ-i}���ÊÀi}�ÃÍiÀÃÊÀiÃ«iVÍ�Üi�ßÊÍ�ÊLiÊÝÀ�ÍÍi�Ê��Í�ÊÍ�i
�ÖÍ«ÖÍÊ���#Ê­Ö�`iÀÊV��ÍÀ��Ê�vÊÍ�iÊ���ÍiÀ �`iÊÀi}�ÃÍiÀ®°

x°£x°Ï .ß�V�À���ã>Í���

0�iÊ.ß�VÊV���>�`ÊÀi}�ÃÍiÀÊ«À�Ü�`iÃÊ>Ê�i>�ÃÊ�vÊi�ÃÖÀ��}ÊÍ�>ÍÊ+�- �
��Ê�>Ã
V��«�iÍi`Ê>��Ê�ÖÍÃÍ>�`��}Ê>VÍ���ÃÊÃÖV�Ê>ÃÊ��V>�LÖvviÀÊ>�`ÊvÀ>�iLÖvviÀÊ>VViÃÃiÃ°
.ß�VÊ�ÃÊv��ÍiÀi`Ê>�`ÊÝÀ�ÍÍi�ÊÍ�ÊÍ�iÊ�ÖÍ«ÖÍÊ���#Ê��Ê>ÊÃ����>ÀÊv>Ã����ÊÍ�ÊÍ�iÊ�Í�iÀ
Ài}�ÃÍiÀÃ°Ê0�iÊ��ÃÍÊV>�Êi�Í�iÀÊ«���Êv�ÀÊ.ß�VÃÊLßÊÀi>`��}ÊÍ�iÊ�ÖÍ«ÖÍÊ���#Ê�ÀÊ>Ý>�ÍÊ>
.ß�VÊ��ÍiÀÀÖ«Í

�vÊ}i�iÀ>Í���Ê�vÊ>�Ê��ÍiÀÀÖ«ÍÊ�ÃÊÀiµÖ�Ài`]ÊÍ�i�ÊÍ�iÊ��ÃÍÊÃ�}��v�V>�ÍÊL�ÍÊ�vÊÍ�iÊ.ß�V
V���>�`ÊÀi}�ÃÍiÀÊ�ÖÃÍÊLiÊÃiÍ]Ê>�`ÊÍ�iÊv��ÍiÀ��}Ê�ÖÃÍÊLiÊÃiÍ�Ö«ÊÍ�Ê>ÍÊ�i>ÃÍÊ>���ÝÊÍ�i
.ß�VÊÍ�ÊLiÊÝÀ�ÍÍi�Ê��Í�ÊÍ�iÊ���#°Ê�vÊÍ�iÊ���ÍiÀ �`iÊ�ÃÊÃiÍ�Ö«ÊÃ�ÊÍ�iÊ.ß�VÊ�ÃÊ��Í
ÝÀ�ÍÍi�ÊÍ�ÊÍ�iÊ���#]ÊÍ�i�Ê.ß�VÊ��ÍiÀÀÖ«ÍÃÊÝ���Ê��ÍÊLiÊ}i�iÀ>Íi`°Ê0�iÊ>VÍÖ>�
��ÍiÀÀÖ«ÍÊÝ���Ê��ÍÊ�VVÖÀÊÖ�Í��ÊÍ�iÊ.ß�VÊ`>Í>Ê�ÀÊÍ>}Ê�>ÃÊ«>ÃÃi`ÊÍ�À�Ö}�Ê+�- �
��
>�`Ê�ÃÊ��ÊÍ�iÊ�ÖÍ«ÖÍÊ�vÊÍ�iÊ���#°Ê0��ÃÊÍ�Ê>���ÝÊ��ÝÊ�iÜi�ÊÀiÃß�V�À���ã>Í���
LiÍÝii�ÊÍ�iÊ}À>«��VÃÊV�ÀiÊ>�`Ê+��ÊV��V�Ê`��>��Ã°Ê0�iÊ���#Ê�>ÃÊ>�ÊiÞÍÀ>ÊL�ÍÊ��
Ý�`Í�ÊÍ�Ê>VV����`>ÍiÊÍ�iÊ��ÍiÀÀÖ«ÍÊÃ�}�>�°Ê8�i�ÊL�Í�ÊÍ�iÊ`>Í>Ê>�`ÊÍ>}Ê>Ài
ÝÀ�ÍÍi�Ê��Í�ÊÍ�iÊ���#]Ê���ßÊÍ�iÊv�ÀÃÍÊi�ÍÀßÊ��ÊÍ�iÊ���#ÊÝ���ÊV>ÖÃiÊÍ�iÊ��ÍiÀÀÖ«Í
­>ÃÃÖ���}Ê>�Ê��ÍiÀÀÖ«ÍÊÝ>ÃÊÀiµÖiÃÍi`®°

0�iÊÀi�>����}ÊL�ÍÃÊ��ÊÍ�iÊ.ß�VÊ`>Í>Êv�i�`Ê>ÀiÊvÀiiÊ>�`ÊV>�ÊLiÊÖÃi`ÊLßÊÍ�iÊ��ÃÍÊÍ�
�`i�Í�vßÊÍ�iÊÀi>Ã��Êv�ÀÊÍ�iÊ.ß�V°

x°£x°{ -i}�ÃÍiÀÃ

���ÍiÀ��}Ê�ÃÊV��ÍÀ���i`ÊLßÊÍ�iÊ���ÍiÀ �`iÊÀi}�ÃÍiÀ\

än£ÈÔ{Ï£

Reserved Individual bits defined above

��}ÖÀiÊx°xä ���ÍiÀ �`iÊ-i}�ÃÍiÀ
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.Í>Í�ÃÍ�VÊV���iVÍ���Ê�ÃÊV��ÍÀ���i`ÊLßÊÍ�iÊ.Í>Í�ÃÍ�V �`iÊÀi}�ÃÍiÀ\

än£ÈÔ{Ï£

Reserved

��>L�iÊ.Í>Í�ÃÍ�VÃ

.Í>Í�ÃÍ�VÃÊ0ß«i ���Í�ÀÊ�Ö��i`Ê�À>}�i�ÍÃ

���«>ÀiÊ�Ö�VÍ���

��V�Ö`iÊ.«>�Ã

 ���Í�ÀÊ+�Þi�ÃÊ8À�ÍÍi�

��}ÖÀiÊx°x£ .Í>Í�ÃÍ�V �`iÊ-i}�ÃÍiÀ

0�iÊ��V�Ö`iÊ.«>�ÃÊL�ÍÊ>���ÝÃÊV��ÍÀ��Ê�ÜiÀÊÝ�iÍ�iÀÊ�ÀÊ��ÍÊL��V�Êv���ÃÊ>ÀiÊ��V�Ö`i`Ê��
Í�iÊÀiÍÖÀ�i`Ê��v�À�>Í���°

än£ÈÔ{Ï£

Reserved

+�V�Ê��>}

��}ÖÀiÊx°xÔ +�V�-iÃÖ�ÍÊ-i}�ÃÍiÀ

-iÃiÍ+�V�-iÃÖ�ÍÊ�ÃÊÖÃi`ÊÍ�ÊV�i>ÀÊÍ�iÊ«�V�Êv�>}°Ê0�iÊ`>Í>Êv�i�`Êv�ÀÊÍ��ÃÊÀi}�ÃÍiÀÊ�Ã
Ö�ÖÃi`°

 ��-i}���]Ê >Þ-i}���ÊÀi}�ÃÍiÀÃÊ>ÀiÊÖÃi`ÊÍ�Ê��>`Ê«�V���}ÉiÞÍi�ÍÊÀi}���Ã]Ê>�`
 >Þ��Í-i}���Ê>�`Ê ����Í-i}���Ê>ÀiÊÖÃi`ÊÍ�ÊÀi>`ÊÍ�iÊÀi}�ÃÍiÀÃÊL>V�°ÊÊ0�i
v�À�>ÍÊ�ÃÊ£ÈÊL�ÍÊÔ¿ÃÊV��«�i�i�ÍÊ�Ö�LiÀÃÊÝ�Í�Ê:Ê��ÊÍ�iÊ��ÃÍÊÃ�}��v�V>�ÍÊ«>ÀÍÊ>�`Ê9
��ÊÍ�iÊ�i>ÃÍÊÃ�}��v�V>�ÍÊ«>ÀÍÊ�vÊÍ�iÊÝ�À`°

.iÍÍ��}ÊÍ�iÊ��ÃÍÊÃ�}��v�V>�ÍÊL�ÍÊ�vÊÍ�iÊ.ß�VÊÀi}�ÃÍiÀÊÝ���ÊÀiµÖiÃÍÊ>Ê.ß�VÊ��ÍiÀÀÖ«Í°

�ÍÃÊä�ÏäÊ>ÀiÊ>Ü>��>L�iÊv�ÀÊÍ�iÊÖÃiÀ°

x°£x°x ���ÍiÀÊ �`iÊ�Þ>�«�i
// Set-up Filter mode to only permit read back of
// synchronization tag and data

FilterMode(0x0C00) // Set bits 10 & 11

x°£x°È +�V���}Ê�Þ>�«�i

.iÍÊÊÍ�iÊÃÍ>Í�ÃÍ�VÊ��`iÊÍ�Ê«�V���}Ê>�`Ê`iÍiVÍÊ>�ßÊ>VÍ�ÜiÊvÀ>}�i�ÍÃÊ��ÊÍ�iÊÀi}���ÊäÞä
�rÊÞÊ�ÊäÞ£ää]ÊäÞäÊÊ�rÊßÊ�ÊäÞ£ää°ÊÊ-i�`iÀÊÃ��iÊ«À���Í�ÜiÃÊÍ�i�ÊÀi>`ÊL>V�ÊÍ�i
ÀiÃÖ�ÍÃ°
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// Set filter mode as above
FilterMode(0x0C00) // Set bits 10 & 11

// Set statistic mode
MinRegion(0)
MaxRegion(0x100 | 0x100 << 16)

// Clear the picking flag
ResetPickResult(0x0)      // Data not used

// Now render primitives.... ...

Render (render)            // All units set as appropriate

// All rendering finished.

// Set the filter mode to allow read back of Syncs and
// statistic information (tag and data)
FilterMode(0x3C00) // Set bits 10 to 13

// Write to the PickResult register
PickResult(0x0)           // Data not used

// Now read the PickResult from the output FIFO (not shown)

x°£x°Ç .ß�VÊ��ÍiÀÀÖ«ÍÊ�Þ>�«�i

�i�iÀ>ÍiÊ>ÊÃß�V�À���ã>Í���Ê��ÍiÀÀÖ«ÍÊ>�`Êi�V�`iÊÃ��iÊÖÃiÀÊ`iv��i`Ê`>Í>Ê­äÞÏ{®Ê��
Í�iÊ��ÝiÀÊÏ£ÊL�ÍÃÊ�vÊÍ�iÊ.ß�VÊÀi}�ÃÍiÀ°
// Set-up Filter mode to only permit read back of
// synchronization tag and data
FilterMode(0x0C00) // Set bits 10 & 11

// Write to the Sync register with the top bit (bit 31) set and
// user data encoded into the lower bits (0-30)

sync = (0x1 << 31) | (0x34 & 0x7FFFFFFF)
Sync (sync)

// Now wait for the sync interrupt. Not shown.
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�� -RMXMEPM^EXMSR

��� -RMXMEPM^MRK�4)61)(-%

0��ÃÊÃiVÍ���Ê���ÖÃÍÀ>ÍiÃÊ��ÝÊÍ�Ê���Í�>��ãiÊ+�- �
��Êv����Ý��}ÊÀiÃiÍ]Ê«À��ÀÊÍ�ÊV>ÀÀß��}
�ÖÍÊÀi�`iÀ��}Ê�«iÀ>Í���Ã°

���Í�>��ã>Í���Êv>��ÃÊLÀ�>`�ßÊ��Í�ÊÍ�ÀiiÊ>Ài>Ã]ÊÍ��Ö}�Ê��Ê`�vviÀi�ÍÊÃßÃÍi�ÃÊ«ÀiV�Ãi
ÀiÃ«��Ã�L���Í�iÃÊV>�ÊÜ>Àß\

U .ßÃÍi�Ê���Í�>��ã>Í���ÊV�ÜiÀÃÊÍ�iÊÃiÍÍ��}ÊÖ«Ê�vÊÍ�iÊ+��ÊLÖÃ]Ê�i��ÀßÊ>�`ÊÜ�`i�
�ÖÍ«ÖÍ°Ê0��ÃÊ��v�À�>Í���ÊÍß«�V>��ßÊ�ÃÊ���ßÊ���Í�>��ãi`Ê��ViÊv����Ý��}ÊÀiÃiÍ°

U 8��`�ÝÊ���Í�>��ã>Í���]Ê>�Ã�ÊÀiviÀÀi`ÊÍ�Ê>ÃÊV��ÍiÞÍÊ���Í�>��ã>Í���]ÊV�ÜiÀÃÊÍ�iÊÃiÍÍ��}
�vÊÍ�iÊL>ÃiÊ>``ÀiÃÃÊ�vÊÍ�iÊVÖÀÀi�ÍÊÀi�`iÀ��}ÊÝ��`�ÝÊ>�`Ê�ÍÃÊV���ÀÊv�À�>Í°ÊÊ0��Ã
�ÖÃÍÊ�VVÖÀÊ>ÍÊÀiÃiÍ]ÊLÖÍÊÝ���Ê�ii`ÊÖ«`>Í��}Êi>V�ÊÍ��iÊ+�- �
��ÊÃÍ>ÀÍÃÊ`À>Ý��}
Í�Ê>Ê�iÝÊÝ��`�Ý°

U �««��V>Í���Ê���Í�>��ã>Í���ÊV�ÜiÀÃÊÃÍ>ÍiÊÍ�>ÍÊ�ÃÊÍß«�V>��ßÊ`ß�>��VÆÊi�>L���}Ê>�`
`�Ã>L���}Ê`i«Í�ÊÍiÃÍ��}Êv�ÀÊiÞ>�«�i°Ê�}>��ÊÍ��ÃÊÃÍ>ÍiÊ�ÖÃÍÊLiÊÃiÍÊ>ÍÊÀiÃiÍ]ÊLÖÍÊ�Ã
���i�ßÊÍ�ÊLiÊÖ«`>Íi`ÊÀi�>Í�Üi�ßÊvÀiµÖi�Í�ß°

0�Ê�>�iÊÖÃiÊ�vÊÍ�iÊvÖ��ÊvÖ�VÍ���>��ÍßÊ�vÊ+�- �
��]ÊV��ÃÖ�ÍÊÍ�iÊÀi�iÜ>�ÍÊÃiVÍ���ÃÊ�v
Í�iÊ�À>«��VÃÊ+À�}À>����}ÊV�>«ÍiÀÊ­V�>«ÍiÀÊÅx®°Ê�Þ>�«�iÃÊ>ÀiÊ}�Üi�ÊÝ��V�Ê�>�i
ÖÃiÊ�vÊÍ�iÊ«ÃiÖ`�V�`iÊV��Üi�Í���ÃÊ}�Üi�Ê��Ê�««i�`�ÞÊ
°

2SXI� -R� KIRIVEP� XLI� KVETLMGW� VIKMWXIVW� �XLSWI� PMWXIH� MR� %TTIRHM\� %�� EW� STTSWIH� XS� XLSWI
HSGYQIRXIH� MR� XLI� 4)61)(-%���,EVH[EVI� 6IJIVIRGI�1ERYEP�� EVI� RSX� LEVH[EVI
MRMXMEPM^IH� XS� WTIGMJMG� ZEPYIW� EX� VIWIX�� -R� XLI� I\EQTPIW� FIPS[� MX� MW� EWWYQIH� XLEX� XLI
HEXE� WXVYGXYVIW� YWIH� XS� PSEH� XLIWI� VIKMWXIVW� EVI� MRMXMEPM^IH� XS� ^IVS�� 8LYW� FMX� JMIPHW
[LMGL�EVI�RSX�WIX�I\TPMGMXP]��[MPP�HIJEYPX�XS�^IVS�

��� 7]WXIQ�-RMXMEPM^EXMSR

È°Ô°£ +��

0�iÀiÊ>ÀiÊ>ÊÃiÍÊ�vÊ+��ÊÀi�>Íi`ÊÀi}�ÃÍiÀÃÊÝ��V�ÊV>�ÊLiÊ��ÍiÀÀ�}>Íi`Êv�ÀÊ��v�À�>Í���
>L�ÖÍÊÍ�iÊV��«]Êv�ÀÊiÞ>�«�iÊ�ÍÃÊÀiÜ�Ã���Ê>�`Ê`iÜ�ViÊ�
°Ê.��iÊ�vÊÍ�iÃiÊ+��ÊÀi�>Íi`
Ài}�ÃÍiÀÃÊÝ���Ê�ii`ÊÍ�ÊLiÊÃiÍ�Ö«Ê>ÍÊÀiÃiÍ]Êv�ÀÊ��ÃÍ>�ViÊÍ�ÊV��v�}ÖÀiÊÍ�iÊL>ÃiÊ>``ÀiÃÃiÃ
�vÊÍ�iÊ`�vviÀi�ÍÊ�i��ÀßÊÀi}���ÃÊ�vÊÍ�iÊV��«°Ê��ÀÊ��ÀiÊ`iÍ>��ÃÊÀiviÀÊÍ�ÊÍ�iÊ+�- �
��
ÔÊ�>À`Ý>ÀiÊ-iviÀi�ViÊ >�Ö>�Ê>�`ÊÍ�iÊ+��Ê��V>�Ê
ÖÃÊ.«iV�v�V>Í���Ê-iÜÔ°£°
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È°Ô°Ô  i��ÀßÊ���v�}ÖÀ>Í���

0�iÊ�i��ÀßÊ��ÍiÀv>ViÊV��ÍÀ��ÊÀi}�ÃÍiÀÃÊÃ��Ö�`ÊLiÊ«À�}À>��i`ÊÍ�ÊÀiv�iVÍÊÍ�iÊÍß«i
>�`Ê>��Ö�ÍÊ�vÊ�i��ÀßÊv�ÍÍi`°Ê0�iÊÀi}�ÃÍiÀÃÊ>ÀiÊÃ«iV�v�i`Ê��ÊÍ�iÊ+�- �
��ÊÔ
�>À`Ý>ÀiÊ-iviÀi�ViÊ >�Ö>�°

È°Ô°Ï .7��Ê>�`Ê��ÍiÀ�>�Ê7�`i�Ê0����}Ê-i}�ÃÍiÀÃ


iÍ>��ÃÊv�ÀÊ«À�}À>����}ÊÍ�iÊ.7��ÊÀi}�ÃÍiÀÃÊV>�ÊLiÊv�Ö�`Ê��ÊÍ�iÊ+�- �
��ÊÔ
�>À`Ý>ÀiÊ-iviÀi�ViÊ >�Ö>�°

0�iÊV�ÀiÊÜ�`i�ÊÍ����}Ê}i�iÀ>Í�ÀÊÃ��Ö�`ÊLiÊ«À�}À>��i`ÊÍ�ÊÀiv�iVÍÊÍ�iÊÍ����}ÃÊ�v
Í�iÊ����Í�ÀÊLi��}ÊÖÃi`Ê>�`ÊÍ�iÊÃVÀii�ÊÀiÃ��ÖÍ���Ê>�`ÊV���ÀÊ`i«Í�°ÊÊ!�ÍiÊÍ�>ÍÊÍ�iÀi
�ÃÊ>�Ã�Ê>Ê.7��Ê70�Ê>�`ÊV>ÀiÊ�ÖÃÍÊLiÊÍ>�i�ÊÍ�Êi�ÃÖÀiÊÍ�iÊV�ÀÀiVÍÊ��iÊ�ÃÊi�>L�i`Ê>Í
Í�iÊÀ�}�ÍÊÍ��i°Ê0�ÊV�>�}iÊvÀ��Ê.7��ÊÍ�ÊV�ÀiÊ`�Ã«�>ßÊ��`i]ÊÍÝ�ÊÃÍ>}iÃÊ>Ài
ÀiµÖ�Ài`°Ê��ÀÃÍ�ßÊÍ�iÊV�ÀiÊ70�Ê�ÖÃÍÊLiÊÃiÍ�Ö«Ê>�`ÊÍ�i�Ê7�����ÍÀ��-i}Ê�ÖÃÍÊLi
��>`i`Ê­Í�iÊ��>L�i7��
�Ã«�>ßÊL�ÍÊÃiÍÊÍ�Êä®°


iÍ>��ÃÊ�vÊ«À�}À>����}ÊÍ�iÊÀi}�ÃÍiÀÃÊv�ÀÊL�Í�Ê70�ÃÊV>�ÊLiÊv�Ö�`Ê��ÊÍ�iÊ+�- �
��
ÔÊ�>À`Ý>ÀiÊ-iviÀi�ViÊ >�Ö>�°

È°Ô°{ .VÀii�Ê8�`Í�

0�iÊÝ�`Í�Ê�vÊÍ�iÊÃVÀii�Ê�ÃÊ���Í�>��ãi`ÊLßÊÃiÍÍ��}ÊÍ�iÊÍ�ÀiiÊ«>ÀÍ�>�Ê«À�`ÖVÍÃÊv�i�`ÃÊ��
Í�iÊ�
-i>` �`i]Ê�
-i>` �`iÊ>�`Ê0iÞÍÖÀi >«��À�>ÍÊÀi}�ÃÍiÀÃ°Ê!�ÍiÊÍ�>Í
Í�iÊÝ�`Í�Ê�ÃÊ��Ê«�Þi�Ã]Ê��ÍÊ��ÊLßÍiÃ]ÊÃ�ÊÍ�iÊÃ>�iÊÜ>�ÖiÃÊ>««�ßÊÀi}>À`�iÃÃÊ�v
vÀ>�iLÖvviÀÊ`i«Í�]Êv�ÀÊ>Ê}�Üi�ÊÃVÀii�ÊÀiÃ��ÖÍ���°Ê�ÊvÖ��Ê��ÃÍÊ�ÃÊ}�Üi�Ê��Ê�««i�`�ÞÊ�°

0�Ê���Í�>��ãiÊÍ�iÊÃVÀii�ÊÍ�ÊLiÊ£äÔ{Ê«�Þi�ÃÊÝ�`iÊÍ�iÊÀi}�ÃÍiÀÃÊÝ�Ö�`ÊLiÊÃiÍÊ>ÃÊv����ÝÃ°
fbReadMode.PP0 = 5
fbReadMode.PP1 = 5
fbReadMode.PP2 = 0
FBReadMode(fbReadMode)

lbReadMode.PP0 = 5
lbReadMode.PP1 = 5
lbReadMode.PP2 = 0
LBReadMode(lbReadMode)

textureMapFormat.PP0 = 5
textureMapFormat.PP1 = 5
textureMapFormat.PP2 = 0
TextureMapFormat(textureMapFormat)

!�ÍiÊÍ�>ÍÊÍ�iÊ+�- �
��Ê�À>«��VÃÊ��ÀiÊÃÖ««�ÀÍÃÊ>Ê�>Þ��Ö�ÊÃVÀii�ÊÀiÃ��ÖÍ���Ê�v
Ôä{nÊÞÊÔä{n£°

                                                         
£Ê0�iÊ>VÍÖ>�ÊÃVÀii�ÊÀiÃ��ÖÍ���Ê�LÍ>��>L�iÊÝ���ÊLiÊ����Íi`ÊLßÊÍ�iÊ-� 
��°Ê��ÊÍ�iÊV>ÃiÊ�vÊÍ�iÊ��Íi}À>Íi`
-� 
��ÊÍ��ÃÊ�ÃÊ£ÈääÊÞÊ£ÔnäÊ>ÍÊ>ÊÃVÀii�ÊÀivÀiÃ�ÊÀ>ÍiÊ�vÊnxÊ�ã°
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È°Ô°x .VÀii�Ê���««��}Ê-i}���

+�- �
��ÊÃÖ««�ÀÍÃÊ>ÊÃVÀii�ÊÃV�ÃÃ�ÀÊV��«ÊÝ��V�ÊÃ��Ö�`ÊLiÊÃiÍÊ>ÍÊÊÃßÃÍi�
���Í�>��ã>Í���]Ê>�`Ê>ÊÖÃiÀÊÃV�ÃÃ�ÀÊV��«ÊÝ��V�ÊÃ��Ö�`Ê���Í�>��ßÊLiÊ`�Ã>L�i`°Ê�ÃÃÖ���}
Í�>ÍÊÍ�iÊ�
8��`�Ý
>ÃiÊ>�`Ê�
8��`�Ý
>ÃiÊÀi}�ÃÍiÀÃÊ>ÀiÊÃiÍÊ>««À�«À�>Íi�ß]ÊÍ�i�
ÃiÍÍ��}ÊÍ�iÊÃVÀii�ÊV��«Ê«ÀiÜi�ÍÃÊÝÀ�Í��}Ê�ÖÍÃ�`iÊÍ�iÊvÀ>�iLÖvviÀÊ�i��ÀßÊ­>�`
��V>�LÖvviÀ®]ÊÝ��V�ÊV�Ö�`Ê�>ÜiÊÖ�`iÃ�À>L�iÊÀiÃÖ�ÍÃ°Ê0�iÊv����Ý��}ÊiÞ>�«�iÊÝ�Ö�`ÊLi
>««À�«À�>ÍiÊv�ÀÊ>ÊÀiÃ��ÖÍ���Ê�vÊ£äÔ{ÊLßÊÇÈnÊ«�Þi�Ã\

screenSize.X = 1024
screenSize.Y = 768
ScreenSize(ScreenSize)

scissorMode.ScreenScissorEnable =   PERMEDIA_ENABLE
scissorMode.UserScissorEnable =     PERMEDIA_DISABLE
ScissorMode(ScissorMode)

È°Ô°È ��V>�LÖvviÀÊ>�`Ê�À>�iLÖvviÀÊ���v�}ÖÀ>Í���

.��ViÊ+�- �
��ÊÃÖ««�ÀÍÃÊ>ÊÖ��v�i`Ê�i��ÀßÊ>ÀV��ÍiVÍÖÀi]Ê�ÍÊ�ÖÃÍÊÊLiÊ`iV�`i`Ê��Ý
Í�iÊ�i��ÀßÊ�ÃÊÍ�ÊLiÊ«>ÀÍ�Í���i`ÊLiÍÝii�ÊvÀ>�iLÖvviÀ]Ê��V>�LÖvviÀÊ>�`ÊÍiÞÍÖÀi
�i��Àß°Ê�ÊÍß«�V>�ÊV��v�}ÖÀ>Í���Ê��}�ÍÊLiÊÍ�Ê>���V>ÍiÊÔÊÃVÀii�ÊÃ�ãi`ÊLÖvviÀÃ\Ê��iÊv�À
Í�iÊÜ�Ã�L�iÊÃVÀii�]ÊÍ�iÊ�Í�iÀÊv�ÀÊÍ�iÊÏ
ÊL>V�ÊLÖvviÀ°Ê0�i�Ê>���V>ÍiÊ>Ê��V>�LÖvviÀ\ÊÍ��Ã
�ÃÊ>�Ý>ßÃÊ£ÈÊL�ÍÃÊ«iÀÊ«�Þi�ÆÊ>�`Ê>���ÝÊÍ�iÊÀi�>��`iÀÊÍ�ÊLiÊÖÃi`Êv�ÀÊÍiÞÍÖÀiÊ�i��Àß°
0�iÊ��V>�LÖvviÀÊ>�`ÊÍiÞÍÖÀiÊ�i��ÀßÊV>�ÊLiÊV��Ã�`iÀi`ÊÍ�Ê�>ÜiÊ`�vviÀi�ÍÊÃ�>«iÃÊÍ�
Í�iÊvÀ��ÍÊ>�`ÊL>V�ÊLÖvviÀÃ°Ê��ÀÊiÞ>�«�i]ÊÃÖ««�ÃiÊÍ�>ÍÊ>ÊÃVÀii�ÊÀiÃ��ÖÍ���Ê�v
nääÞÈääÊ>ÍÊnÊL�ÍÃÊ«iÀÊ«�Þi�Ê�ÃÊÀiµÖ�Ài`]ÊÍ�i�ÊÍ�iÊv����Ý��}Ê�vvÃiÍÃÊV�Ö�`ÊLiÊÖÃi`°
�>V�Ê�vvÃiÍÊ�ÃÊ>ÊV�Ö�ÍÊ��Ê«�Þi�ÃÊvÀ��ÊÍ�iÊÃÍ>ÀÍÊ�vÊ�i��Àß°

�À��ÍÊLÖvviÀ\Ê«�Þi�Ê�vvÃiÍÊä

>V�ÊLÖvviÀ\Ê«�Þi�Ê�vvÃiÍÊ{nääääÊ­rÊÈääInääÊLßÍiÃ®
��V>�ÊLÖvviÀ\Ê«�Þi�Ê�vvÃiÍÊ{nääääÊ­�vvÃiÍÊ��Ê£ÈÊL�ÍÊ«�Þi�Ã®
0iÞÍÖÀiÊ�i��Àß\ÊLßÍiÊ�vvÃiÍÊ£�ÔääääÊ­rÊÔIÈääInääÊ³
ÈääInääIÃ�ãi�v­2.�#-0®®

0�iÊÃ�ãiÊ�vÊÍ�iÊ«�Þi�Ê`i«i�`ÃÊ��ÊÍ�iÊLÖvviÀÊLi��}ÊV��Ã�`iÀi`°Ê�i�ViÊÍ�iÊ�vvÃiÍÊÍ�
Í�iÊL>V�ÊLÖvviÀÊ>�`ÊÍ�iÊ��V>�LÖvviÀÊ>««i>ÀÊÍ�ÊLiÊÍ�iÊÃ>�iÊLÖÍÊ��iÊ�ÃÊ�i>ÃÖÀi`Ê��
LßÍiÃ]ÊÍ�iÊ�Í�iÀÊ��ÊÃ��ÀÍÃ°

0�iÃiÊ�vvÃiÍÃÊÃ��Ö�`ÊLiÊÃ>Üi`Ê>ÃÊÃ�vÍÝ>ÀiÊV�«�iÃÊÍ�ÊÖÃi`Ê>ÃÊÀiµÖ�Ài`°Ê��ÀÊiÞ>�«�i]
Í�ÊÃi�iVÍÊÍ�iÊvÀ��ÍÊLÖvviÀÊv�ÀÊÀi�`iÀ��}]ÊÍ�iÊ�
+�Þi�#vvÃiÍÊÀi}�ÃÍiÀÊÝ�Ö�`ÊLiÊÃiÍÊÍ�
äÆÊÍ�ÊÃi�iVÍÊÍ�iÊL>V�ÊLÖvviÀÊ�ÍÊÝ�Ö�`ÊLiÊÃiÍÊÍ�ÊÍ�iÊ
>V�ÊLÖvviÀÊ«�Þi�Ê�vvÃiÍ°Ê0�i
��V>�LÖvviÀÊ�vvÃiÍÊÃ��Ö�`ÊLiÊ>``i`ÊÍ�ÊÍ�iÊÝ��`�ÝÊL>ÃiÊ�vvÃiÍÊÝ�i�iÜiÀÊÍ�i
�
8��`�Ý
>ÃiÊÀi}�ÃÍiÀÊ�ÃÊÖ«`>Íi`°Ê0�iÊÜ>�ÖiÊ��>`i`Ê��Í�ÊÍ�i
0iÞÍÖÀi
>Ãi�``ÀiÃÃÊ�ÃÊ>ÊV�Ö�ÍÊ�vÊÍ�iÊ�Ö�LiÀÊ�vÊÍiÞi�ÃÊvÀ��ÊÍ�iÊÃÍ>ÀÍÊ�vÊ�i��Àß°
0�ÖÃÊÍ�iÊLßÍiÊ�vvÃiÍÊÃ��Ö�`ÊLiÊ��`�v�i`ÊÍ�ÊLiÊ>ÊÍiÞi�ÊV�Ö�ÍÊÝ�i�ÊÖÃi`°Ê��Ê«À>VÍ�Vi]
Ã��iÊÃ�ÀÍÊ�vÊÍiÞÍÖÀiÊ>���V>Í���ÊÃV�i�iÊÝ���ÊLiÊ�ii`i`ÊÝ�iÀiÊÍiÞÍÖÀiÃÊ>ÀiÊ>���V>Íi`
ÃÍ>ÀÍ��}Ê>ÍÊÍ�iÊÍiÞÍÖÀiÊ�i��ÀßÊ�vvÃiÍ°Ê0�iÊv��>�ÊÜ>�ÖiÊ��>`i`Ê��Í�ÊÍ�i
0iÞÍÖÀi
>Ãi�``ÀiÃÃÊÀi}�ÃÍiÀÊÝ���ÊLiÊÍ�iÊÍiÞÍÖÀiÊ�i��ÀßÊ�vvÃiÍÊ³Ê�vvÃiÍÊÍ�ÊÍ�i
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ÀiµÖ�Ài`ÊÍiÞÍÖÀiÊÝ�Í�ÊÍ�iÊv��>�ÊÜ>�ÖiÊV��ÜiÀÍi`ÊÍ�Ê>ÊÍiÞi�ÊV�Ö�ÍÊvÀ��ÊÍ�iÊÃÍ>ÀÍÊ�v
�i��Àß°

+�- �
��ÊÃÖ««�ÀÍÃÊ>ÊÀ>�}iÊ�vÊ��V>�LÖvviÀÊV��v�}ÖÀ>Í���Ã°Ê
ÖÀ��}Ê���Í�>��ã>Í���]
v�i�`ÃÊ��ÊÍ�iÊ�
8À�Íi��À�>ÍÊ>�`Ê�
-i>`��À�>ÍÊÀi}�ÃÍiÀÃÊÃ��Ö�`ÊLiÊÃiÍÊÍ�
>««À�«À�>ÍiÊÜ>�ÖiÃ°Ê��ÀÊiÞ>�«�i\

lbReadFormat.DepthWidth = 3       // 15 bit depth buffer
lbReadFormat.StencilWidth  = 3    // 1 bit stencil
LBReadFormat(lbReadFormat)

lbWriteFormat.DepthWidth = 3      // 15 bit depth buffer
lbWriteFormat.StencilWidth  = 3   // 1 bit stencil
LBWriteMode(lbWriteFormat)

!�ÍiÊ�ÍÊ�ÃÊ«�ÃÃ�L�iÊÍ�Ê`ß�>��V>��ßÊV�>�}iÊÍ�iÊ�Ö�LiÀÊ�vÊL�ÍÃÊ>���V>Íi`ÊÍ�ÊÍ�iÊ`i«Í�
>�`ÊÃÍi�V��ÊLÖvviÀÃ]Êv�ÀÊ��ÃÍ>�ViÊ��Ê>Ê«iÀÊÝ��`�ÝÊL>Ã�Ã°

.iÍÊÍ�iÊvÀ>�iLÖvviÀÊ>�`Ê��V>�LÖvviÀÊÀi>`ÊÖ��ÍÃÊÍ�ÊÍ�i�ÀÊ`iv>Ö�ÍÊ`>Í>ÊÃ�ÖÀViÃ\
fbReadMode.DataType =   PERMEDIA_FBDATA
FBReadMode(fbReadMode)

lbReadMode.DataType =   PERMEDIA_LBDEFAULT
LBReadMode(lbReadMode)

0�iÊv����Ý��}ÊÀi}�ÃÍiÀÃÊ>ÀiÊÍß«�V>��ßÊ���ßÊ�ii`i`Êv�ÀÊViÀÍ>��ÊÃ«iV�>��ãi`Ê�«iÀ>Í���Ã°
!�À�>��ßÊÍ�i�ÀÊ�vvÃiÍÃÊÝ���ÊLiÊãiÀ�°

FBSourceOffset(0)
FBPixelOffset(0)
LBSourceOffset(0)

È°Ô°Ç ��ÃÍÊ#ÖÍÊ2��Í

2�`iÀÊÃ��iÊV�ÀVÖ�ÃÍ>�ViÃÊ�ÍÊ�ÃÊ�iViÃÃ>ÀßÊÍ�ÊÃß�V�À���ãiÊÝ�Í�Ê+�- �
��°Ê0��ÃÊ�Ã
V��ÍÀ���i`ÊÍ�À�Ö}�ÊÍ�iÊ.ß�VÊV���>�`°Ê0�iÊ��ÃÍÊ�ÖÍÊ���#ÊÃ��Ö�`Ê��À�>��ßÊLi
���Í�>��ãi`ÊÃ�Ê>ÃÊÍ�Ê�ÖÍ«ÖÍÊÍ�iÊ.ß�VÊÍ>}Ê>�`Ê`>Í>Ê­Í�ißÊV>�ÊLiÊv��ÍiÀi`Ê�ÖÍ®°

��Ê>``�Í���ÊÍ�iÊ��ÃÍÊ�ÖÍÊÖ��ÍÊÃ��Ö�`Ê��À�>��ßÊLiÊÃiÍÊÍ�Êv��ÍiÀÊ�ÖÍÊ>��Ê�Í�iÀÊ�ÖÍ«ÖÍ
`>Í>]Ê�Í�iÀÝ�ÃiÊÍ�iÊ��ÃÍÊÃ�vÍÝ>ÀiÊ�ÖÃÍÊÀi}Ö�>À�ßÊ«���ÊÍ�iÊ�ÖÍ«ÖÍÊ���#ÊÍ�Ê�ii«Ê�Í
`À>��i`Ê>�`Ê«ÀiÜi�ÍÊ�ÍÊvÀiiã��}ÊÍ�iÊ«�«i���i°Ê��ÀÊiÞ>�«�i\

filterMode.Depth =            PERMEDIA_NULL
filterMode.Stencil =          PERMEDIA_NULL
filterMode.Color =            PERMEDIA_NULL
FilterMode.Synchronization =  PERMEDIA_FILTER_TAG_AND_DATA
                              // Allow Syncs through
filterMode.Statistics =       PERMEDIA_NULL
filterMode.Remainder = PERMEDIA_NULL
FilterMode(filterMode)

È°Ô°n 
�Ã>L���}Ê.«iV�>��ãi`Ê �`iÃ

.��iÊ�«iÀ>Í���ÃÊÃ��Ö�`ÊLiÊ`�Ã>L�i`ÊÖ�Í��ÊÍ�ißÊ>ÀiÊ�ii`°ÊÊ-iviÀÊÍ�ÊÍ�iÊ�À>«��VÃ
+À�}À>����}ÊV�>«ÍiÀÊ­V�>«ÍiÀÊÅx®Êv�ÀÊ��ÀiÊ`iÍ>��ÃÊ��ÊÍ�i�ÀÊÖÃi°
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window.LBUpdateSource = PERMEDIA_TRUE
window.ForceLBUpdate =  PERMEDIA_FALSE
window.DisableLBUpdate = PERMEDIA_TRUE
Window(window)

��� ;MRHS[�-RMXMEPM^EXMSR

+�- �
��ÊÃÖ««�ÀÍÃÊÍ�iÊV��Vi«ÍÊ�vÊ>ÊÝ��`�ÝÊ�À�}��]Ê>�`Ê�>�iÃÊ�ÍÊÀi�>Í�Üi�ßÊÃ��«�i
Í�Ê��«�i�i�ÍÊÃßÃÍi�ÃÊÝ��V�Ê>���ÝÊ`�vviÀi�ÍÊV���ÀÊv�À�>ÍÃÊÍ�ÊV�iÞ�ÃÍÊ��Ê`�vviÀi�Í
Ý��`�ÝÃ°

È°Ï°£ ����ÀÊ��À�>Í

0�iÊ����ÀÊ��À�>ÍÊÖ��ÍÊ>�`ÊÍ�iÊ>�«�>ÊL�i�`ÊÖ��ÍÊÃ��Ö�`ÊLiÊ���Í�>��ãi`ÊÍ�Ê>�
>««À�«À�>ÍiÊV���ÀÊv�À�>ÍÊ>ÍÊÀiÃiÍ°Ê0�iÊÖ��ÍÃÊÃÖ««�ÀÍÊ>ÊÜ>À�iÍßÊ�vÊ`�vviÀi�ÍÊv�À�>ÍÃ]
��ÃÍi`Ê��ÊÍ>L�iÊ{°£°

��ÀÊiÞ>�«�iÊÍ�ÊÀi�`iÀÊ��ÊÏ\Ï\Ô]ÊnÊL�ÍÊV���ÀÊv�À�>Í]ÊÍ�iÊv����Ý��}ÊÝ�Ö�`ÊLiÊ�ii`i`\
ditherMode.ColorFormat = PERMEDIA_COLOR_FORMAT_RGB_332_FRONT
DitherMode(ditherMode)

alphaBlendMode.ColorFormat =
PERMEDIA_COLOR_FORMAT_RGB_332_FRONT
AlphaBlendMode(alphaBlendMode)

0�Êi�>L�iÊ`�Í�iÀ��}ÊÖÃiÊÍ�iÊv����Ý��}\
ditherMode.XOffset =          0
ditherMode.YOffset =          0
ditherMode.DitherEnable =     PERMEDIA_ENABLE
ditherMode.UnitEnable =       PERMEDIA_ENABLE
DitherMode(ditherMode)

!�ÍiÊÍ�>ÍÊÍ�iÊ����ÀÊ��À�>ÍÊÖ��ÍÊ�ÃÊ��À�>��ßÊ>�Ý>ßÃÊi�>L�i`ÊiÜi�Ê�vÊ`�Í�iÀ��}Ê�ÍÃi�v
�ÃÊ��Í°Ê0��ÃÊ�ÃÊLiV>ÖÃiÊÍ�iÊÖ��ÍÊ�>�`�iÃÊV���ÀÊv�À�>ÍÍ��}Ê>ÃÊÝi��Ê>ÃÊÍ�iÊ`�Í�iÀ��}
�«iÀ>Í���°

È°Ï°Ô .iÍÍ��}ÊÍ�iÊ8��`�ÝÊ�``ÀiÃÃÊ>�`Ê#À�}��°

+�- �
��ÊÃÖ««�ÀÍÃÊÍ�iÊV��Vi«ÍÊ�vÊ>ÊVÖÀÀi�ÍÊÊÝ��`�ÝÊ�À�}��°Ê0�iÊ�À�}��Ê�vÊÍ�i
Ý��`�ÝÊV>�ÊLiÊÃ«iV�v�i`Êi�Í�iÀÊ>ÃÊLi��}Ê��ÊÍ�iÊ0�«Ê�ivÍÊ�ÀÊ
�ÍÍ��Ê�ivÍÊÊV�À�iÀ°
0��ÃÊ>���ÝÃÊÊÍ�iÊÖÃiÀÊÍ�Ê«�V�ÊÍ�iÊ��ÃÍÊ>««À�«À�>ÍiÊV��À`��>ÍiÊÃßÃÍi�ÊÍ�ÊÖÃiÆÊv�ÀÊÏ

}À>«��VÃÊ�ÍÊÝ�Ö�`ÊÍß«�V>��ßÊLiÊL�ÍÍ��Ê�ivÍ]ÊÝ�iÀi>ÃÊv�ÀÊÝ��`�ÝÊÃßÃÍi�ÃÊ�ÍÊÝ�Ö�`ÊLi
Í�«Ê�ivÍ°Ê0�ÖÃÊv�ÀÊ#«i���ÊÃiÍ\

fbReadMode.WindowOrigin =  PERMEDIA_BOTTOM_LEFT_WINDOW_ORIGIN
FBReadMode(fbReadMode)

lbReadMode.WindowOrigin =  PERMEDIA_BOTTOM_LEFT_WINDOW_ORIGIN
LBReadMode(lbReadMode)

textureMapFormat.WindowOrigin =    
PERMEDIA_BOTTOM_LEFT_WINDOW_ORIGIN

TextureMapFormat(textureMapFormat)
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0�iÊÝ��`�ÝÊ�À�}��Ê�ÃÊÃiÍÊ��ÊÍ�iÊ.V�ÃÃ�ÀÊÖ��Í°Ê0��ÃÊ��v�À�>Í���ÊÖÃÖ>��ßÊ�ÃÊ«À�Ü�`i`
LßÊÍ�iÊÝ��`�ÝÊÃßÃÍi�°Ê�ÍÊÝ���Ê�ii`ÊÖ«`>Í��}Ê�vÊÍ�iÊÝ��`�ÝÊ��ÜiÃ°Ê�ÃÊ>�ÊiÞ>�«�i
�vÊÍ�iÊ«�Ã�Í���Ê�vÊÍ�iÊÝ��`�ÝÊ�ÃÊ­Ôää]ÊÈää®Ê­ÖÃ��}Ê>ÊL�ÍÍ��Ê�ivÍÊV��À`��>ÍiÊÃßÃÍi�®]
Í�iÊ�À�}��Ê�ÃÊÃ«iV�v�i`Ê>ÃÊv����ÝÃ\

windowOrigin.X = 200
windowOrigin.Y = 600
WindowOrigin(windowOrigin)

0�iÊL>ÃiÊ>``ÀiÃÃÊ�vÊÍ�iÊÝ��`�ÝÊ�ÖÃÍÊ>�Ã�ÊLiÊiÃÍ>L��Ã�i`Ê��ÊÍ�iÊ��V>�LÖvviÀÊÀi>`
>�`ÊvÀ>�iLÖvviÀÊÀi>`ÊÖ��ÍÃ°Ê0�iÊL>ÃiÊ>``ÀiÃÃÊ�ÃÊÍ�iÊ«�ßÃ�V>�Ê>``ÀiÃÃÊÍ�>ÍÊÀi«ÀiÃi�ÍÃ
Í�iÊL>ÃiÊ>``ÀiÃÃÊ�vÊÍ�iÊÝ��`�Ý°Ê�ÃÃÖ���}ÊÍ�iÊL>ÃiÊ>``ÀiÃÃÊ�vÊÍ�iÊvÀ>�iLÖvviÀ
Ài«ÀiÃi�ÍÃÊÍ�iÊ«�Þi�Ê��ÊÍ�iÊÍ�«Ê�ivÍÊV�À�iÀÊ�vÊÍ�iÊÃVÀii�]ÊÍ�i�Êv�ÀÊÍ�iÊiÞ>�«�iÊ>L�Üi
Í�iÊ>VÍÖ>�Ê«�ßÃ�V>�Ê>``ÀiÃÃÊ�vÊÍ�iÊL�ÍÍ��Ê�ivÍÊ«�Þi�Ê�vÊÍ�iÊÝ��`�ÝÊÝ���ÊLiÊÃiÍÊ>Ã
v����ÝÃ\

fbWindowBase = fbBaseAddress +
               (fbWidth * (fbHeight-1-600) + 200)
FBWindowBase(fbWindowBase)

lbWindowBase = lbBaseAddress +
               (lbWidth * (lbHeight-1-600) + 200)
LBWindowBase(lbWindowBase)

8�iÀiÊvL
>Ãi�``ÀiÃÃ]ÊvL8�`Í�Ê>�`ÊvL�i�}�ÍÊ>ÀiÊÍ�iÊ«�ßÃ�V>�ÊL>ÃiÊ>``ÀiÃÃ]ÊÝ�`Í�
>�`Ê�i�}�ÍÊ�vÊÍ�iÊvÀ>�iLÖvviÀÊ­��Ê«�Þi�Ã®°ÊvL
>Ãi�``ÀiÃÃÊ>�`Ê�L
>Ãi�``ÀiÃÃÊÝ���
�>ÜiÊLii�Ê«ÀiV��«ÖÍi`Ê>ÃÊ`iÃVÀ�Li`Ê��Ê.iVÍ���ÊÅÈ°Ô°È°Ê�ÃÊÝ�Í�ÊÍ�i
8��`�Ý#À�}��Ê`>Í>]Ê�vÊÍ�iÊÝ��`�ÝÊ��ÜiÃ]ÊÍ�iÃiÊÀi}�ÃÍiÀÃÊ�ÖÃÍÊLiÊÖ«`>Íi`°

È°Ï°Ï 8À�Íi�>Ã�Ã

!�À�>��ßÊL�Í�ÊÍ�iÊ�>À`Ý>ÀiÊ­�vÊ«ÀiÃi�Í®Ê>�`ÊÍ�iÊÃ�vÍÝ>ÀiÊÝÀ�Íi�>Ã�ÃÊÝ���Ê���Í�>��ß
LiÊÃiÍÊÍ�Ê�>�iÊ>��ÊL�Í«�>�iÃÊÝÀ�Íi>L�i\

FBSoftwareWriteMask(PERMEDIA_ALL_WRITEMASKS_SET)
FBHardwareWriteMask(PERMEDIA_ALL_WRITEMASKS_SET)

È°Ï°{ ��>L���}Ê8À�Í��}

8��V�ÊLÖvviÀÃÊ>ÀiÊi�>L�i`Ê>ÍÊ>�ßÊ}�Üi�ÊÍ��iÊ�ÃÊÝ��`�ÝÊÃ«iV�v�VÊ>�`ÊÃ��Ö�`ÊLi
V��Ã�`iÀi`Êv�ÀÊ«iÀv�À�>�ViÊÀi>Ã��Ã°Ê+iÀv�À�>�ViÊÝ���ÊLiÊ��«À�Üi`Ê�vÊÖ��iViÃÃ>Àß
Ài>`ÃÊvÀ��]Ê>�`ÊÝÀ�ÍiÃÊÍ�]ÊLÖvviÀÃÊ>ÀiÊ`�Ã>L�i`°Ê��ÀÊiÞ>�«�iÊ�vÊÍ�iÊVÖÀÀi�ÍÊÀi�`iÀ��}
`�iÃÊ��ÍÊÖÃiÊ`i«Í�Ê�ÀÊÃÍi�V��ÊÍiÃÍ��}ÊÍ�i�ÊÀi>`��}Ê>�`ÊÝÀ�Í��}ÊÍ�ÊÍ�iÊ��V>�LÖvviÀ
�>ßÊLiÊ`�Ã>L�i`°Ê0�iÊv����Ý��}ÊiÞ>�«�iÊ���Í�>��ãiÃÊÍ�iÊLÖvviÀÃÊÍ�Ê>���ÝÊ`i«Í�
LÖvviÀ��}Ê>�`Ê>�«�>ÊL�i�`��}\

fbWriteMode.UnitEnable =           PERMEDIA_ENABLE
FBWriteMode(fbWriteMode)

lbWriteMode.UnitEnable =           PERMEDIA_ENABLE
LBWriteMode(lbWriteMode)

lbReadMode.ReadSourceEnable =      PERMEDIA_DISABLE
lbReadMode.ReadDestinationEnable = PERMEDIA_ENABLE
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LBReadMode(lbReadMode)

fbReadMode.ReadSourceEnable =      PERMEDIA_DISABLE
fbReadMode.ReadDestinationEnable = PERMEDIA_ENABLE
FBReadMode(fbReadMode)

!�ÍiÊÍ�>ÍÊÍ�ÊÖÃiÊÃ�vÍÝ>ÀiÊÝÀ�Íi�>Ã���}]ÊÍ�iÊ�
-i>` �`iÊÀi}�ÃÍiÀ¿Ã
-i>`
iÃÍ��>Í�����>L�iÊv�i�`ÊÝ���Ê�ii`ÊÍ�ÊLiÊÃiÍÊ�vÊÍ�iÊÝÀ�Íi�>Ã�Ê�ÃÊÃiÍÊÍ�Ê�Í�iÀÊÍ�>�
>��Ê£¿Ã°

È°Ï°x .iÍÍ��}Ê+�Þi�Ê.�ãi

0�iÊÃ�ãiÊ�vÊÍ�iÊ«�Þi�ÃÊ�ÖÃÍÊLiÊÃiÍÊÃ�ÊÍ�>ÍÊÊÍ�iÊ�i��ÀßÊV>�ÊLiÊ>VViÃÃi`ÊV�ÀÀiVÍ�ß°
0�Ê`�ÊÍ��Ã]ÊÖÃiÊÍ�iÊ�
-i>`+�Þi�ÊÀi}�ÃÍiÀÊi°}°\

fbReadPixel.PixelSize = PERMEDIA_16_BIT_PIXEL
FBReadPixel(fbReadPixel)

0�ÀiiÊvÀ>�iLÖvviÀÊ«�Þi�ÊÃ�ãiÃÊ>ÀiÊ«�ÃÃ�L�i\Ên]Ê£È]ÊÔ{Ê>�`ÊÏÔÊL�ÍÃ°Ê0�iÊ��V>�LÖvviÀ
«�Þi�ÊÃ�ãiÊ�ÃÊv�Þi`Ê>ÍÊ£ÈÊL�ÍÃ°

��� %TTPMGEXMSR�-RMXMEPM^EXMSR

8���iÊ>�Ê>««��V>Í���Ê�ÃÊÀÖ����}]Ê�ÍÊ�>ßÊ`ß�>��V>��ßÊÖÃiÊvi>ÍÖÀiÃÊ�vÊ+�- �
��ÊÃÖV�
>ÃÊ`i«Í�ÊLÖvviÀ��}]Ê>�«�>ÊL�i�`��}]Ê��}�V>�Ê�«iÀ>Í���Ã]ÊiÍV°°Ê���Í�>��ß]Ê��ÝiÜiÀ]Ê�ÍÊ�Ã
ÀiV���i�`i`ÊÍ�>ÍÊÍ�iÊÀiÃ«iVÍ�ÜiÊÖ��ÍÃÊ>ÀiÊ`�Ã>L�i`]ÊÍ�Êi�ÃÖÀiÊÍ�>ÍÊÍ�ißÊ>ÀiÊ��Ê>
���Ý�ÊÃÍ>Íi\

areaStippleMode.UnitEnable =    PERMEDIA_DISABLE
AreaStippleMode(areaStippleMode)

depthMode.UnitEnable =          PERMEDIA_DISABLE
DepthMode(depthMode)

stencilMode.UnitEnable =        PERMEDIA_DISABLE
StencilMode(stencilMode)

textureAddressMode.UnitEnable = PERMEDIA_DISABLE
TextureAddressMode(textureAddressMode)

textureReadMode.UnitEnable =    PERMEDIA_DISABLE
TextureReadMode(textureReadMode)

texelLUTMode.UnitEnable =       PERMEDIA_DISABLE
TexelLUTMode(texelLUTMode)

yuvMode.UnitEnable =   PERMEDIA_DISABLE
YUVMode(yuvMode)

colorDDAMode.UnitEnable =       PERMEDIA_DISABLE
ColorDDAMode(colorDDAMode)

textureColorMode.UnitEnable =   PERMEDIA_DISABLE
TextureColorMode(textureColorMode)

fogMode.UnitEnable =            PERMEDIA_DISABLE
FogMode(fogMode)
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alphaBlendMode.UnitEnable =     PERMEDIA_DISABLE
AlphaBlendMode(alphaBlendMode)

logicalOpMode.UnitEnable =      PERMEDIA_DISABLE
LogicalOpMode(logicalOpMode)

statisticMode.EnableStats =     PERMEDIA_DISABLE
StatisticMode(statisticMode)

��� &]TEWW�-RMXMEPM^EXMSR

0�iÊ+�- �
��ÊLß«>ÃÃÊ�iV�>��Ã�Ê}�ÜiÃÊ`�ÀiVÍÊ>VViÃÃÊÍ�Ê�i��ÀßÊÍ�>ÍÊ+�- �
��
ÖÃiÃÊÍ�Ê���`ÊÍ�iÊvÀ>�iLÖvviÀ]Ê��V>�LÖvviÀÊ>�`ÊÍiÞÍÖÀiÃ°Ê��ÊÃ��iÊÃ�ÍÖ>Í���ÃÊ�ÍÊ�ÃÊÖÃivÖ�
v�ÀÊ>�Ê>««��V>Í���ÊÍ�Ê�>ÜiÊ`�ÀiVÍÊ>VViÃÃÊÍ�ÊÍ��ÃÊ�i��ÀßÊÝ�Í��ÖÍÊ}���}ÊÍ�À�Ö}�ÊÍ�i
}À>«��VÃÊ«À�ViÃÃ�À°Ê���Í�>��ã>Í���Ê�vÊ+��ÊÀi}�ÃÍiÀÃ]Ê��Ê«>ÀÍ�VÖ�>ÀÊÍ�iÊ
ß«>ÃÃ
8À�Íi�>Ã�ÊÀi}�ÃÍiÀ]ÊV�ÜiÀÃÊ���Í�>��ã>Í���Ê�vÊÍ�iÊLß«>ÃÃÊ�iV�>��Ã�°

0�iÊÝÀ�Íi�>Ã�ÊÀi}�ÃÍiÀÊ
ß«>ÃÃ8À�Íi >Ã�Ê�ÃÊÖ�`iv��i`Ê>ÍÊL��ÍÊÍ��iÊ>�`ÊÃ��Ö�`ÊLi
ÃiÍÊÍ�Ê�£°

-iviÀÊÍ�ÊÍ�iÊ+�- �
��ÊÔÊ�>À`Ý>ÀiÊ-iviÀi�ViÊ >�Ö>�Êv�ÀÊvÖÀÍ�iÀÊ`iÍ>��Ã°
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�� 4VSKVEQQMRK�8MTW

0��ÃÊV�>«ÍiÀÊV�ÜiÀÃÊ>ÊÜ>À�iÍßÊ�vÊ«À�}À>����}ÊÍ�«ÃÊÍ�>ÍÊ�>�iÊLiÃÍÊÖÃiÊ�vÊ+�- �
��°
0�iÊÍ�«�VÃÊV�ÜiÀi`Ê�iÀiÊ>ÀiÊ��ÍÊiÞ�>ÖÃÍ�Üi°

��� 4'-�&YW�-WWYIW

Ç°£°£ ��«À�Ü��}Ê+��ÊLÖÃÊL>�`Ý�`Í�Êv�ÀÊ+À�}À>��i`Ê�É#Ê>�`Ê
 �

0�iÊÃ��«�iÃÍÊÝ>ßÊÍ�Ê«À�}À>�Ê+�- �
��Ê�ÃÊLßÊÝÀ�Í��}Ê`>Í>ÊÜ>�ÖiÃÊ��Í�ÊÍ�iÊ�i��Àß
�>««i`ÊÀi}�ÃÍiÀÃ°Ê�°i°Ê«À�}À>��i`Ê�É#°ÊÊ0��ÃÊ�ÃÊ>««À�«À�>ÍiÊv�ÀÊ«À���Í�ÜiÃÊÝ��V�
ÀiµÖ�ÀiÊviÝÊÃiÍ�Ö«Ê«>À>�iÍiÀÃÊÃÖV�Ê>ÃÊÔ
Ê���iÃ°

��ÀÊ��ÀiÊV��«�iÞÊ«À���Í�ÜiÃÊÃÖV�Ê>ÃÊ��ÖÀ>Ö`ÊÃ�>`i`ÊÍÀ�>�}�iÃ]ÊÝ�iÀiÊ>ÊÃ�}��v�V>�Í
�Ö�LiÀÊ�vÊÀi}�ÃÍiÀÃÊ�ÖÃÍÊLiÊ��>`i`Êv�ÀÊi>V�Ê«À���Í�Üi]Ê�ÍÊ�>ßÊLiÊ��ÀiÊ�«Í��>�ÊÍ�
ÝÀ�ÍiÊ`�ÀiVÍ�ßÊÍ�ÊÍ�iÊ+�- �
��Ê���#Ê��«ÖÍ°

0�iÊ>`Ü>�Í>}iÊ�vÊÍ��ÃÊ�iV�>��Ã�Ê�ÃÊÍ�>ÍÊ�ÍÊ�ÃÊÍ�i�Ê«�ÃÃ�L�iÊÍ�ÊÖÃiÊ
 �ÊLÖÀÃÍ
ÍÀ>�ÃviÀÃ°Ê0�iÊ`�Ã>`Ü>�Í>}iÊ�vÊÍ��ÃÊ�iÍ��`Ê�ÃÊÍ�>ÍÊL�Í�ÊÍ�iÊ>``ÀiÃÃÊ�vÊÍ�iÊÀi}�ÃÍiÀ
>�`ÊÍ�iÊ`>Í>ÊÜ>�ÖiÊÍ�ÊLiÊ��>`i`Ê�ÖÃÍÊLiÊÝÀ�ÍÍi�]Ê>««>Ài�Í�ßÊ`�ÖL���}ÊÍ�iÊ>��Ö�Í
�vÊ`>Í>ÊÍ�ÊLiÊ��>`i`°

��ÝiÜiÀ]ÊÍ�Ê��«À�ÜiÊLÖÃÊL>�`Ý�`Í�ÊÖÍ���ã>Í���]ÊÍ�iÊÀi}�ÃÍiÀÃÊ�>ÜiÊLii�Ê}À�Ö«i`]
��Í�ÊL��V�ÃÊÝ��V�ÊvÀiµÖi�Í�ßÊ>��Ê�ii`ÊÍ�ÊLiÊÖ«`>Íi`ÊÍ�}iÍ�iÀ]Ê>�`Ê>�Ê��`iÞi`
>``ÀiÃÃ��}Ê��`iÊ�ÃÊÃÖ««�ÀÍi`ÊÝ��V�Ê>���ÝÃÊ>ÊÃ��}�iÊ¸>``ÀiÃÃ¸ÊÍ�ÊLiÊ��>`i`]
v����Ýi`ÊLßÊÍ�iÊ`>Í>Êv�ÀÊ>ÊÝ���iÊÃiÍÊ�vÊÀi}�ÃÍiÀÃ°

��Ê>``�Í���>�Ê��`iÊ�ÃÊÃÖ««�ÀÍi`ÊÝ��V�Ê>���ÝÃÊ>Ê�>À}iÊ�Ö�LiÀÊ�vÊ`>Í>ÊÜ>�ÖiÃÊÍ�ÊLi
��>`i`ÊÍ�ÊÍ�iÊÃ>�iÊÀi}�ÃÍiÀ°Ê0��ÃÊ�ÃÊÖÃivÖ�Êv�ÀÊ��>}iÊ`�Ý���>`Ã°

��ÀÊ��ÀiÊ`iÍ>��]ÊÀiviÀÊÍ�ÊÃiVÍ���ÊÅÏ°Ô°

Ç°£°Ô +��ÊLÖÀÃÍÊÍÀ>�ÃviÀÃÊÖ�`iÀÊ+À�}À>��i`Ê�É#

+��ÊLÖÃÊLÖÀÃÍÊÍÀ>�ÃviÀÃÊÍß«�V>��ßÊ>���ÝÊÖ«ÊÍ�Êv�ÖÀÊÍ��iÃÊÍ�iÊL>�`Ý�`Í�Ê�v
��`�Ü�`Ö>�ÊÍÀ>�ÃviÀÃ°Ê��ÝiÜiÀÊLÖÀÃÍÊÍÀ>�ÃviÀÃÊ>ÀiÊ���ßÊ���Í�>Íi`Ê��ÊÍ�iÊ+��ÊLÖÃ
Ý�i�ÊÃÖVViÃÃ�ÜiÊ>``ÀiÃÃiÃÊ>ÀiÊLi��}ÊÝÀ�ÍÍi�ÊÍ�Ê­�°i°ÊÍ�iÊLßÍiÊ>``ÀiÃÃÊ�ÃÊ��VÀi�i�Íi`
LßÊ{®°Ê8�i�ÊÖÃ��}ÊLÖÀÃÍÊÍÀ>�ÃviÀÃÊÍ�Ê«iÀv�À�Ê«À�}À>��i`Ê�É#ÊÍ�Ê��>`ÊÍ�i
+�- �
��Ê���#Ã]Ê+�- �
��Ê�Ö�Í�«�ßÊ�>«ÃÊÍ�iÊ���#Ê��«ÖÍÊÀi}�ÃÍiÀÊÍ�À�Ö}��ÖÍ
Í�iÊÀ>�}i\

0x00002000ÊÍ�Ê0x00002FFFÊ��ÊÀi}���Ê0

0�ÖÃÊÝ�i�Ê`>Í>Ê�ÃÊLi��}Ê��>`i`Ê��Í�ÊÍ�iÊ���#Ê>ÊÃ�vÍÝ>ÀiÊ���«ÊÃ��Ö�`ÊLiÊÝÀ�ÍÍi�
Ý��V�ÊÃÍ>ÀÍÃÊLßÊÝÀ�Í��}ÊÍ�iÊv�ÀÃÍÊ`>Í>Ê�Íi�Ê>ÍÊÍ�iÊ��ÝiÀÊiÞÍÀi�iÊ�vÊÍ��ÃÊ>``ÀiÃÃ
À>�}i]Ê>�`ÊÝ�À�ÃÊÍ�Ý>À`ÃÊÍ�iÊÖ««iÀ°Ê��ÀÊvÖÀÍ�iÀÊ��v�À�>Í���ÊÃiiÊÃiVÍ���ÊÊÅÏ°Ô°
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Ç°£°Ï 2Ã��}Ê+��Ê
�ÃV���iVÍÊÖ�`iÀÊ+À�}À>��i`Ê�É#

0�iÊ+��ÊLÖÃÊ«À�Í�V��Ê��V�À«�À>ÍiÃÊ>Êvi>ÍÖÀiÊ���Ý�Ê>ÃÊ+��Ê
�ÃV���iVÍ]ÊÝ��V�Ê�Ã
ÃÖ««�ÀÍi`ÊLßÊ+�- �
��°Ê#�ViÊ+�- �
��Ê�ÃÊ��ÊÍ��ÃÊ��`i]Ê�vÊÍ�iÊ��ÃÍÊ«À�ViÃÃ�À
>ÍÍi�«ÍÃÊÍ�ÊÝÀ�ÍiÊÍ�ÊÍ�iÊvÖ��Ê���#ÊÍ�i�Ê��ÃÍi>`Ê�vÊÍ�iÊÝÀ�ÍiÊLi��}Ê��ÃÍ]ÊÍ�i
+�- �
��ÊV��«ÊÝ���Ê>ÃÃiÀÍÊ+��Ê
�ÃV���iVÍ°Ê0��ÃÊ��ÊÍÖÀ�ÊÝ���ÊV>ÖÃiÊÍ�iÊ��ÃÍ
«À�ViÃÃ�ÀÊÍ�Ê�ii«ÊÀiÍÀß��}ÊÍ�iÊÝÀ�ÍiÊVßV�iÊÖ�Í��Ê�ÍÊÃÖVVii`Ã°

0��ÃÊvi>ÍÖÀiÊ>���ÝÃÊv>ÃÍiÀÊ`�Ý���>`Ê�vÊ`>Í>ÊÍ�Ê+�- �
��ÊÃ��ViÊÍ�iÊ��ÃÍÊ�ii`Ê��Í
«���ÊÍ�iÊ-R*-*37TEGIÊÀi}�ÃÍiÀ°Ê
ÖÍÊ�ÍÊÃ��Ö�`ÊLiÊÖÃi`ÊÝ�Í�ÊV>ÀiÊÃ��ViÊÝ�i�iÜiÀÊÍ�i
+��Ê
�ÃV���iVÍÊ�ÃÊ>ÃÃiÀÍi`]ÊÍ�iÊLÖÃÊ�ÃÊivviVÍ�Üi�ßÊ��}}i`ÊLßÊÍ�iÊ��ÃÍÊ«À�ViÃÃ�ÀÊÖ�Í��
ÃÖV�ÊÍ��iÊ>ÃÊÍ�iÊ+�- �
��ÊÊvÀiiÃÊÖ«Ê>�Êi�ÍÀßÊ��Ê�ÍÃÊ���#°

Ç°£°{ 2Ã��}ÊLÖÃÊ�>ÃÍiÀÃ��«Ê­
 �®

�ÍÊ�ÃÊiÞ«iVÍi`ÊÍ�>ÍÊ��ÃÍÊ+�- �
��ÊL�>À`ÃÊÝ���ÊÃÖ««�ÀÍÊ+��ÊLÖÃÊ�>ÃÍiÀÃ��«°Ê0��Ã
>���ÝÃÊÍ�iÊ���L�>À`Ê
 �Ê�vÊ+�- �
��ÊÍ�ÊLiÊÖÃi`ÊÍ�ÊV�«ßÊ`>Í>ÊvÀ��Ê��ÃÍÊ�i��Àß
��Í�ÊÍ�iÊ+�- �
��Ê���#°

0�iÊÖÃiÊ�vÊ+��ÊLÖÃÊ�>ÃÍiÀÃ��«Ê�>ÃÊ>Ê�Ö�LiÀÊ�vÊLi�iv�ÍÃ\

UÊ+��ÊLÖÃÊL>�`Ý�`Í�ÊÖÍ���ã>Í���Ê�ÃÊ}i�iÀ>��ßÊ�ÖV�Ê��«À�Üi`°

UÊ+��ÊLÖÃÊL>�`Ý�`Í�Ê�ÃÊvÖÀÍ�iÀÊ��«À�Üi`ÊLiV>ÖÃiÊÍ�iÊ`À�ÜiÀÊÃ�vÍÝ>ÀiÊ��Ê���}iÀÊ�ii`ÃÊÍ�Ê«���ÊÍ�i
���#Êv�>}ÃÊÍ�Êv��`Ê��ÝÊ�>�ßÊi�ÍÀ�iÃÊ>ÀiÊi�«Íß]ÊLiv�ÀiÊ��>`��}Ê�Í°

UÊ#ÜiÀ>��ÊÃßÃÍi�Ê«iÀv�À�>�ViÊ�>ßÊLi�iv�ÍÊÍ�À�Ö}�Ê��VÀi>Ãi`Ê«>À>��i��Ã�ÊLiÍÝii�Ê+�- �
��Ê>�`
Í�iÊ��ÃÍ]Ê>ÃÊÍ�iÊ��ÃÍÊV>�Ê�vÍi�Ê«iÀv�À�ÊÖÃivÖ�ÊÝ�À�Ê«Ài«>À��}ÊÍ�iÊ�iÞÍÊ
 �ÊLÖvviÀÊ��ViÊ�ÍÊ�>Ã
���Í�>Íi`Ê>Ê
 �ÊÍÀ>�ÃviÀ°

.iiÊÃiVÍ���ÊÅÏ°Ô°{Êv�ÀÊ��ÀiÊ`iÍ>��ÃÊ��ÊÖÃ��}Ê
 �°

Ç°£°x ��«À�Ü��}Ê«iÀv�À�>�ViÊÝ�Í�Ê
 �

0�iÊÖÃiÊ�vÊ
 �Ê��ÍiÀÀÖ«ÍÃÊV>�ÊÃ�}��v�V>�Í�ßÊ��«À�ÜiÊ«iÀv�À�>�ViÊ>ÃÊÍ�iÃiÊ>���Ý
ÖÃivÖ�ÊÝ�À�ÊÍ�ÊLiÊ`��iÊ��ÊÍ��iÊÝ��V�ÊÝ�Ö�`ÊLiÊ�Í�iÀÝ�ÃiÊLiÊÖÃi`ÊLßÊ«�����}°

�>Ü��}Ê�Ö�Í�«�iÊ
 �ÊLÖvviÀÃÊ�ÃÊÖÃÖ>��ßÊ>`Ü>�Í>}i�ÖÃ°Ê0�iÊÃ�ãiÊ>�`Ê�Ö�LiÀÊ�v
LÖvviÀÃÊ�ÃÊ`i«i�`i�ÍÊ��Ê#.Ê`i«i�`i�ÍÊ�ÃÃÖiÃÊÃÖV�Ê>ÃÊV��ÍiÞÍÊÃÝ�ÍV�ÊÍ��i°

Ç°£°È ��«À�Ü��}Ê0iÞÍÖÀiÊ >««��}Ê«iÀv�À�>�Vi

0�iÊÖÃiÊ�vÊ��ÍiÀÀÖ«ÍÃÊV>�ÊÃ�}��v�V>�Í�ßÊ��«À�ÜiÊÍ�iÊ«iÀv�À�>�ViÊ�vÊÍiÞÍÖÀi
�>««��}Ê�«iÀ>Í���Ã°Ê�ÍÊ>V��iÜiÃÊÍ��ÃÊLßÊ`�Ý���>`��}ÊÍiÞÍÖÀiÃÊ¿��Ê`i�>�`¿°Ê0�>ÍÊ�Ã
`ÖÀ��}Ê>ÊÍiÞÍÖÀiÊ�>««��}Ê�«iÀ>Í���]Ê�vÊÍ�iÊÀiµÖ�Ài`ÊÍiÞÍÖÀiÊ�>«Ê`�iÃÊ��ÍÊiÞ�ÃÍÊ��
��V>�Ê�i��Àß]Ê>�Ê��ÍiÀÀÖ«ÍÊ�ÃÊ}i�iÀ>Íi`ÊÃ�ÊÍ�>ÍÊ�ÍÊV>�ÊLiÊ`�Ý���>`i`°Ê.iiÊÃiVÍ���
Åx°n°ÔÊÍ�ÊÅx°n°ÈÊv�ÀÊvÖÀÍ�iÀÊ`iÍ>��Ã°

Ç°£°Ç ��+Ê.Ö««�ÀÍ

0�iÊ�`Ü>�Vi`Ê�À>«��VÃÊ+�ÀÍÊiÞÍi�Ã���ÃÊÍ�ÊÍ�iÊ+��Ê«À�Í�V��Ê>ÀiÊÃÖ««�ÀÍi`ÊLß
+�- �
��ÊÔ°Ê8�i�Ê��Ê>�Ê��+ÊÃ��Í]Ê+�- �
��ÊÔÊÝ���ÊvÖ�VÍ���Ê>ÃÊ>ÊÈÈ �ãÊ+��
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`iÜ�Vi]Ê>�`Ê>�Ã�Ê«iÀv�À�ÊÃ��}�iÊi`}iÊ��+ÊÀi>`Ê�>ÃÍiÀÊÍÀ>�ÃviÀÃ]Ê�«Í���>��ßÊÝ�Í�
Ã�`iL>�`Ê>``ÀiÃÃ��}°

��� +VETLMGW�,]TIVTMTIPMRI

Ç°Ô°£ 
�Ã>L�iÊ2�ÖÃi`Ê2��ÍÃ

��ßÊÖ��ÍÊÝ��V�Ê�ÃÊ��ÍÊLi��}ÊÖÃi`ÊÃ��Ö�`ÊLiÊ`�Ã>L�i`°Ê0��ÃÊÝ���Ê�>Þ���ãiÊ«�Þi�
Í�À�Ö}�«ÖÍÊ��ÊÍ�iÊ}À>«��VÃÊV�Ài°

�ÍÊ�ÃÊ��«�ÀÍ>�ÍÊÍ�Ê�>�iÊÃÖÀiÊÍ�>ÍÊ`>Í>Ê�ÃÊ��ÍÊLi��}ÊÀi>`ÊvÀ��ÊÍ�iÊÍiÞÍÖÀiÊLÖvviÀ]
��V>�LÖvviÀÊ�ÀÊvÀ>�iLÖvviÀÊÖ��iÃÃÊ�ÍÊ�ÃÊ�ii`i`°Ê��ÀÊ��ÃÍ>�ViÊ�ÍÊ�ÃÊ«iÀviVÍ�ßÊ«�ÃÃ�L�iÊÍ�
ÃiÍ�Ö«ÊÍ�iÊ��V>�LÖvviÀÊÀi>`ÊÖ��ÍÊÃÖV�ÊÍ�>ÍÊ+�- �
��ÊÀi>`ÃÊ«iÀÊ«�Þi�Ê��v�À�>Í���]
ÃÖV�Ê>ÃÊ=Ê�ÀÊÃÍi�V��ÊLÖvviÀÊ`>Í>]ÊÝ��V�Ê�ÃÊÍ�i�Ê`�ÃV>À`i`°Ê0�iÊivviVÍÊÝ���ÊLiÊÍ�i
Ã>�iÊÜ�ÃÖ>��ß]ÊLÖÍÊÍ�iÊV�ÃÍÊ��Ê«iÀv�À�>�ViÊ�vÊ�>���}ÊÍ�iÊ�i��ÀßÊ>VViÃÃiÃÊÝ���ÊLi
ÜiÀßÊ��}�°Ê�ÍÊ�ÃÊ>�Ã�Ê��«�ÀÍ>�ÍÊÍ�ÊÃiÍÊÍ�iÊ�

�Ã>L�i2«`>ÍiÊL�ÍÊ��ÊÍ�iÊ8��`�Ý
Ài}�ÃÍiÀÊ�vÊ��V>�LÖvviÀÊÝÀ�ÍiÃÊ>ÀiÊ��ÍÊ�ii`i`°

��ÀÊ�«Í��>�Ê«iÀv�À�>�Vi]Ê�>À`Ý>ÀiÊÝÀ�Íi�>Ã�ÃÊÃ��Ö�`ÊLiÊÖÃi`Ê��Ê«ÀiviÀi�ViÊÍ�
Ã�vÍÝ>ÀiÊ�>Ã�Ã°

Ç°Ô°Ô �Ü��`Ê2��iViÃÃ>ÀßÊ-i}�ÃÍiÀÊ2«`>ÍiÃ

+�- �
��ÊV��ÍÀ��ÊÀi}�ÃÍiÀÃÊ�>��Í>��ÊÍ�i�ÀÊÃÍ>ÍiÊLiÍÝii�Ê«À���Í�ÜiÃÊÃ�ÊÍ�ißÊ`�Ê��Í
�ii`ÊÍ�ÊLiÊÖ«`>Íi`ÊÖ��iÃÃÊÍ�iÊ`>Í>Ê�ii`ÃÊÍ�ÊV�>�}i°Ê��ÀÊiÞ>�«�i]ÊÍ�iÊ`:ÊÀi}�ÃÍiÀ
��}�ÍÊLiÊÃiÍÊÍ�Ê³£Êv�ÀÊ>ÊÍÀ>«iã��`Ê>�`Ê`�iÃÊ��ÍÊ�ii`ÊÍ�ÊLiÊÀi��>`i`ÊÖ�Í��Ê>Ê���i
«À���Í�ÜiÊ�ÃÊ`À>Ý�°

���Ê`i�Í>ÊÜ>�ÖiÃÊ>�`ÊÃÍ>ÀÍÊÜ>�ÖiÃÊ>ÀiÊ�>��Í>��i`Ê>VÀ�ÃÃÊ«À���Í�ÜiÃ]ÊÃ�Ê�vÊÍÝ�ÊÍÀ�>�}�iÃ
Ã�>ÀiÊ>Ê`����>�ÍÊi`}i]ÊÍ�iÊÃÍ>ÀÍÊ>�`Ê`����>�ÍÊi`}iÊÜ>�ÖiÃÊ`�Ê��ÍÊ�ii`ÊÍ�ÊLi
V>�VÖ�>Íi`Ê�ÀÊ��>`i`ÊÍÝ�Vi°

.����>À�ß]ÊÝ��`�ÝÊV��««��}Ê�ii`Ê��ÍÊÀi��>`Ê>��ÊÍ�iÊÀi}�ÃÍiÀÃÊv�ÀÊi>V�ÊV��«ÊÀiVÍ>�}�i°
��ÀÊiÞ>�«�i\Ê��>`ÊÍ�iÊÀi}�ÃÍiÀÃÊÀi>`ßÊv�ÀÊ>Ê«À���Í�ÜiÊÍ�ÊLiÊ`À>Ý�]ÊÍ�i�Êi�ÍiÀÊ>Ê���«
Ý��V�ÊÀi«i>Íi`�ßÊ��>`ÃÊÍ�iÊV��À`��>ÍiÃÊv�ÀÊ>ÊV��«ÊÀiVÍ>�}�iÊ��Í�ÊÍ�iÊ.V�ÃÃ�ÀÊÖ��ÍÊ>�`
Í�i�ÊÃi�`ÃÊÍ�iÊ-i�`iÀÊV���>�`°Ê��ßÊ�Ö�LiÀÊ�vÊV��«ÊÀiVÍ>�}�iÃÊV>�ÊLiÊ«À�ViÃÃi`
��ÊÍ��ÃÊÝ>ßÊLÖÍÊ+�- �
��ÊÀiµÖ�ÀiÃÊ���ßÊ��iÊÃiÍ�Ö«Êv�ÀÊi>V�Ê«À���Í�Üi°

Ç°Ô°Ï ��>`��}Ê-i}�ÃÍiÀÃÊ��Ê2��ÍÊ#À`iÀ

0�Ê�>Þ���ãiÊ«iÀv�À�>�Vi]ÊÍ�iÊV��ÍÀ��ÊÀi}�ÃÍiÀÃÊv�ÀÊÍ�iÊ�iÞÍÊ«À���Í�ÜiÊÃ��Ö�`ÊLi
��>`i`Ê��Í�ÊÍ�iÊ+�- �
��Ê���#Ê��ÊÖ��ÍÊ�À`iÀ°Ê0�ÖÃÊÍ�iÊÀi}�ÃÍiÀÃÊ>ÃÃ�V�>Íi`ÊÝ�Í�
Í�iÊ->ÃÍiÀ�ãiÀÊÖ��ÍÊÃ��Ö�`ÊLiÊ��>`i`Êv�ÀÃÍ]ÊÍ�i�Ê.V�ÃÃ�À]Ê.Í�««�i]Ê��V>�LÖvviÀÊ-i>`]
>�`ÊÃ�Ê��ÊÖ�Í��ÊÍ�iÊ�>ÃÍÊÖ��ÍÊÍ�ÊLiÊ��>`i`Ê�ÃÊÍ�iÊ��ÃÍÊ#ÖÍÊÖ��ÍÊ­�vÊ�iViÃÃ>Àß®°Ê0�i�
v��>��ßÊÍ�iÊÀi�iÜ>�ÍÊV���>�`ÊÀi}�ÃÍiÀÊÃ��Ö�`ÊLiÊ��>`i`°

��ÀÊÍ�iÊ�À`iÀÊ�vÊÍ�iÊÖ��ÍÃÊ��ÊÍ�iÊ�ß«iÀ«�«i���i]ÊÀiviÀÊÍ�Ê��}°Êx°£°
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Ç°Ô°{ 2ÃiÊ�vÊ���Í��ÖiÊ����>�`Ã

0�iÊV��Í��ÖiÊV���>�`ÃÊ«À�Ü�`iÊ>�Êivv�V�i�ÍÊ�iÍ��`Êv�ÀÊ`À>Ý��}ÊV��«�iÞ
«À���Í�ÜiÃÊÝ�Í��ÖÍÊ`iV��«�Ã��}ÊÍ�i�Ê��Í�ÊÍÀ>«iã��`ÃÊ�ÀÊÃ��}�iÊ���iÃ°

�ÃÊv>ÀÊ>ÃÊV��ÍiÞÍÊÃÝ�ÍV���}Ê�ÃÊV��ViÀ�i`]Êi>V�Ê«À���Í�ÜiÊÃ��Ö�`ÊLiÊÍÀi>Íi`Ê>Ã
>Í���V°Ê��ÀÊiÞ>�«�i]Ê�vÊ+�- �
��ÊV��ÍiÞÍÊÃÝ�ÍV�i`Ê>vÍiÀÊÍ�iÊ-i�`iÀÊV���>�`Êv�À
>ÊÍÀ�>�}�i]ÊLÖÍÊLiv�ÀiÊ�Í½ÃÊ>ÃÃ�V�>Íi`Ê���Í��Öi!iÝ
��ÊV���>�`]ÊÍ�iÊÃiV��`Ê«>ÀÍ
�vÊÍ�iÊ«À���Í�ÜiÊ�>ßÊLiÊ`À>Ý�Ê��V�ÀÀiVÍ�ß°Ê0��ÃÊ�ÃÊLiV>ÖÃiÊ+�- �
��ÊÀi��iÃÊ��
��ÍiÀ�>�ÊÃÍ>ÍiÊÃiÍ�Ö«ÊLßÊÍ�iÊ-i�`iÀÊV���>�`ÊÝ��V�ÊÝ�Ö�`Ê�>ÜiÊLii�ÊV�ÀÀÖ«Íi`ÊLß
>�ßÊ��ÍiÀÜi���}ÊV��ÍiÞÍ°

�ÊÃiV��`ÊÀiµÖ�Ài�i�ÍÊ�vÊÍ�iÊV��Í��ÖiÊV���>�`ÃÊ�ÃÊÍ�>ÍÊ`>Í>ÊÝÀ�ÍÍi�ÊÍ�ÊÍ�i
vÀ>�iLÖvviÀÊ�ÀÊ��V>�LÖvviÀÊLiv�ÀiÊÍ�iÊV��Í��Öi]ÊÃ��Ö�`Ê��ÍÊLiÊÀi>`Ê>vÍiÀÊ�Í°Ê0��ÃÊ�Ã
��ÍÊ>ÊV�����Ê�VVÖÀÀi�Vi]ÊLÖÍÊ>Ê«�ÃÃ�L�iÊÃ�ÍÖ>Í���Ê�ÃÊÝ�iÀiÊÍÝ�Ê���iÃÊ>ÀiÊ`À>Ý�]
Í�iÊÃiV��`Ê������}ÊÍ�iÊi�`Ê�vÊÍ�iÊv�ÀÃÍÊ>�`ÊLi��}ÊÃÍ>ÀÍi`ÊLßÊ���Í��Öi!iÝ���i°Ê�v
Í�iÃiÊ���iÃÊ>ÀiÊ9#-¿`ÊÍ�ißÊÝ���ÊÀi>`ÊÍ�iÊ«�Þi�ÊÍ�ißÊ>ÀiÊ>L�ÖÍÊÍ�ÊÝÀ�ÍiÊÍ�°Ê�vÊÍ�i
ÃiV��`Ê���iÊ�ÃÊ>ÍÊ>ÊÃ�>À«Ê>�}�iÊÃ�ÊÍ�>ÍÊ�ÍÊv��`ÃÊL>V�Ê>�`Ê�ÜiÀÝÀ�ÍiÃÊÃ��iÊ�ÀÊ>��Ê�vÊÍ�i
v�ÀÃÍÊ���i]ÊÍ�iÊ9#-Ê�«iÀ>Í���Ê�ÃÊ��ÍÊ}Ö>À>�Íii`ÊÍ�ÊLiÊV�ÀÀiVÍÊLiV>ÖÃiÊÍ�iÊ«�Þi�Ã
vÀ��ÊÍ�iÊv�ÀÃÍÊ���iÊ�>ßÊ��ÍÊ�>ÜiÊLii�ÊÝÀ�ÍÍi�ÊÍ�Ê�i��ÀßÊLiv�ÀiÊÍ�iÊÃiV��`Ê���i
Ài>`ÃÊÍ�i�°

�vÊÍ��ÃÊÃ�ÍÖ>Í���Ê�ÃÊ���i�ßÊÍ�Ê�VVÖÀ]Ê>Ê.ß�VÊV���>�`ÊÃ��Ö�`ÊLiÊÃi�ÍÊLiv�ÀiÊÍ�i
���Í��Öi!iÝ���i°Ê0��ÃÊÝ���Êi�ÃÖÀiÊÍ�>ÍÊ>��Ê�iViÃÃ>ÀßÊÝÀ�ÍiÃÊV��«�iÍiÊLiv�ÀiÊÍ�i
V�ÀÀiÃ«��`��}ÊÀi>`Ã°Ê0�iÊÃ�vÍÝ>ÀiÊ`�iÃÊ��ÍÊ�>ÜiÊÍ�ÊÝ>�ÍÊv�ÀÊÍ�iÊ.ß�VÊÍ�ÊLiÊÀi>`
vÀ��ÊÍ�iÊ�ÖÍ«ÖÍÊ���#]ÊÃ��«�ßÊÃi�`��}Ê.ß�VÊ�ÃÊi��Ö}�ÊÍ�Ê}Ö>À>�ÍiiÊV�ÀÀiVÍ
�«iÀ>Í���°

��� %VIE�*MPPMRK�8IGLRMUYIW

Ç°Ï°£ ��i>À��}Ê
ÖvviÀÃÊ,Ö�V��ß


��V�ÊÝÀ�ÍiÃÊ>ÀiÊ>Êvi>ÍÖÀiÊ�vÊ.�-� Ã°Ê
>Í>ÊÝÀ�ÍÍi�Ê��ViÊÍ�Ê>ÊÃ��}�iÊ>``ÀiÃÃÊV>�ÊLi
>««��i`ÊÍ�ÊÃiÜiÀ>�Ê>``ÀiÃÃiÃÊ>ÍÊÍ�iÊÃ>�iÊÍ��i°Ê0��ÃÊ�ÃÊ>ÊÜiÀßÊv>ÃÍÊÝ>ßÊ�vÊv�����}Ê>Ài>Ã
�vÊÍ�iÊÃVÀii�]ÊLÖÍÊÍ�iÀiÊ>ÀiÊÀiÃÍÀ�VÍ���ÃÊ��ÊÝ�i�ÊÍ�ißÊV>�ÊLiÊÖÃi`ÊÝ��V�Ê>Ài
V�ÜiÀi`Êi�ÃiÝ�iÀiÊ��ÊÍ��ÃÊ�>�Ö>�°


��V�ÊÝÀ�ÍiÃÊ>ÀiÊ��ÃÍÊ�LÜ��ÖÃ�ßÊÖÃivÖ�Êv�ÀÊV�i>À��}ÊÍ�iÊÃVÀii�]ÊLÖÍÊLiV>ÖÃi
+�- �
��Ê�>ÃÊ>ÊÖ��v�i`Ê�i��ÀßÊLÖvviÀÊ�ÍÊ�ÃÊ«�ÃÃ�L�iÊÍ�ÊV�i>ÀÊÍ�iÊ��V>�LÖvviÀÊÝ�Í�
L��V�ÊÝÀ�ÍiÃÊ>�Ã�°

0�iÊiÞÍi�ÍÊV�iV���}Ê��ÊÍ�iÊ��ÃÍÊ�ÖÍÊÖ��ÍÊV>�ÊLiÊÖÃi`ÊÍ�Ê��`�V>ÍiÊÍ�iÊ>Ài>Ê�vÊÍ�i
ÃVÀii�ÊÍ�>ÍÊ�>ÃÊLii�ÊÝÀ�ÍÍi�]ÊÃ�ÊÍ�iÊÃVÀii�ÊV�i>ÀÊV>�ÊLiÊ����Íi`ÊÍ�ÊÍ�iÊ�����Ö�
>Ài>Ê�iViÃÃ>Àß°
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Ç°Ï°Ô �Ü��`Ê��i>À��}Ê
ÖvviÀÃ

��Í��Ö}�ÊL��V�ÊÝÀ�ÍiÃÊV>�ÊLiÊÖÃi`Êv�ÀÊv>ÃÍÊV�i>À��}Ê�vÊLÖvviÀÃ]Ê�ÍÊ�ÃÊLiÃÍÊ��ÍÊÍ�ÊV�i>À
Í�i�Ê>ÍÊ>��°Ê�vÊ>��Ê«�Þi�ÃÊ��ÊÍ�iÊÃVÀii�Ê>ÀiÊ`À>Ý�Ê>ÍÊ�i>ÃÍÊ��ViÊ«iÀÊvÀ>�iÊÍ�i�ÊÍ�i
vÀ>�iLÖvviÀÊ`�iÃÊ��ÍÊ�ii`ÊÍ�ÊLiÊV�i>Ài`°Ê0�iÀiÊ�ÃÊ��Ê�ii`ÊÍ�ÊV�i>ÀÊÍ�iÊ��V>�LÖvviÀ
i�Í�iÀÊ�vÊÍ�iÊv����Ý��}Ê«À�Vi`ÖÀiÊ�ÃÊv����Ýi`°

��ÀÊiÜi�ÊvÀ>�iÃ]Ê«ÖÍÊÍ�iÊÜ�iÝiÀÊ>ÍÊ>Ê`i«Í�Ê«�Ã�Í���Ê�vÊãiÀ�Ê>�`Ê`À>ÝÊ�L�iVÍÃÊ��ÊÍ�i
��ÝiÀÊ�>�vÊ�vÊÍ�iÊ`i«Í�ÊÀ>�}iÊÝ�Í�ÊÍ�iÊ`i«Í�ÊÍiÃÍÊÃiÍÊÍ�Ê¿�iÃÃÊÍ�>�¿°Ê��ÀÊ�``ÊvÀ>�iÃ]
«ÖÍÊÍ�iÊÜ�iÝiÀÊ>ÍÊÍ�iÊ�>Þ��Ö�Ê`i«Í�ÊÜ>�ÖiÊ>�`Ê`À>ÝÊ�L�iVÍÃÊ��Í�ÊÍ�iÊÖ««iÀÊ�>�vÊ�v
Í�iÊ`i«Í�ÊÀ>�}iÊÝ�Í�ÊÍ�iÊ`i«Í�ÊÍiÃÍÊÃiÍÊÍ�Ê¿}Ài>ÍiÀÊÍ�>�¿°

0��ÃÊ��ÃiÃÊ�>�vÊ�vÊÍ�iÊ`i«Í�ÊÀ>�}i]ÊLÖÍÊ>Ü��`ÃÊÍ�iÊ�ii`ÊÍ�ÊV�i>ÀÊÍ�iÊ`i«Í�ÊLÖvviÀÊ�v
iÜiÀßÊ«�Þi�Ê�ÃÊÍ�ÖV�i`Ê>ÍÊ�i>ÃÍÊ��Vi°

Ç°Ï°Ï 0À>«iã��`Ê����Ã


��V�ÊÝÀ�ÍiÃÊ>ÀiÊ��ÃÍÊÖÃivÖ�ÊÝ�i�ÊV�i>À��}ÊÍ�iÊvÀ>�iLÖvviÀ]ÊLÖÍÊV>�ÊLiÊÖÃi`ÊÍ�Êv���
>�ßÊÍÀ>«iã��`°


��V�Êv���Ã]Ê��ÝiÜiÀ]Ê>ÀiÊ����Íi`ÊÍ�ÊÍ�iÊ>Ài>Ê`iv��i`ÊLßÊÍ�iÊ->ÃÍiÀ�ãiÀÊ>�`ÊV>���ÍÊLi
V�>�}i`ÊLßÊÍ�iÊÃÍ�««�iÊÍiÃÍ°Ê�ÊµÖ�V�Êv�����}ÊÍiV���µÖiÊÍ�>ÍÊ«iÀ��ÍÃÊÍ�iÃiÊÍiÃÍÃÊV>�ÊLi
>V��iÜi`ÊLßÊÃiÍÍ��}ÊÍ�iÊ2Ãi���ÃÍ>�Í�
8À�Íi
>Í>ÊL�ÍÊ��ÊÍ�iÊ��}�VÊ#«ÊÖ��Í°Ê8�i�
Í��ÃÊL�ÍÊ�ÃÊÃiÍ]ÊÍ�iÊÀiµÖ�Ài`ÊV���ÀÊÃ��Ö�`ÊLiÊ��>`i`Ê��Í�ÊÍ�iÊ�
8À�Íi
>Í>ÊÀi}�ÃÍiÀÊ��
Í�iÊv�À�>ÍÊ�ii`i`ÊLßÊÍ�iÊ�i��Àß°Ê���ÊÖ�ÀiµÖ�Ài`ÊÖ��ÍÃÊÃ��Ö�`ÊLiÊ`�Ã>L�i`Ê>�`ÊÍ�i
->ÃÍiÀ�ãiÀÊÃÍ>ÀÍi`°Ê0�iÊv���ÊV>�ÊLiÊ`��iÊÖ«ÊÍ�ÊÍÝ�ViÊ>ÃÊµÖ�V��ßÊÖÃ��}ÊÍ��ÃÊ�iÍ��`Ê>Ã
�««�Ãi`ÊÍ�ÊÍ�iÊ���ÃÍ>�Í����ÀÊÊÀi}�ÃÍiÀÊ�iÍ��`°

��Ã�ÊÀi�i�LiÀÊÍ�>ÍÊiÜi�ÊÍ��Ö}�ÊÍ�iÊ`�Ã«�>ßÊ�>ßÊLiÊnÊL�ÍÃÊ«iÀÊ«�Þi�]ÊÍ�iÊV��«ÊV>�
LiÊÍ��`ÊÍ�Ê`À>ÝÊ>ÍÊÏÔÊL�ÍÃÊ«iÀÊ«�Þi�°Ê8�i�ÊÍ��ÃÊ�ÃÊ`��iÊv�ÖÀÊ«�Þi�ÃÊ>ÀiÊ«��ÍÍi`Ê>ÍÊ��i
Í��i]ÊLÖÍÊÍ�iÊÝ�`Í�Ê�vÊÍ�iÊÀi}���ÊÍ�iÊ->ÃÍiÀ�ãiÀÊV�ÜiÀÃÊÃ��Ö�`ÊLiÊÀi`ÖVi`ÊLßÊ>
v>VÍ�ÀÊ�vÊv�ÖÀ°Ê2ÃiÊÍ�iÊÍiV���µÖiÊ`iÃVÀ�Li`Ê��ÊÍ�iÊÍ�«Ê>L�ÖÍÊ«>V�i`ÊV�«�iÃÊÍ�Ê}iÍ
Í�iÊ�À>�iLÖvviÀÊ8À�ÍiÊ2��ÍÊÍ�ÊV>�VÖ�>ÍiÊ>``ÀiÃÃiÃÊV�ÀÀiVÍ�ßÊv�ÀÊÏÔÊL�ÍÊ«�Þi�Ã°Ê0�i
+>V�i`
>Í>����ÍÃÊÀi}�ÃÍiÀÊV>�Ê>�Ã�ÊLiÊÖÃi`ÊÍ�Ê�>Ã�Ê�ÖÍÊÖ�Ý>�Íi`Ê«�Þi�ÃÊ��ÊÍ�iÊ�ivÍ
>�`ÊÀ�}�ÍÊi`}i°

��� 'STMIW�ERH�(S[RPSEHW

Ç°{°£ ��«�iÃ

�vÊÍ�iÊ«�Þi�ÊÃ�ãiÊ�ÃÊnÊ�ÀÊ£ÈÊL�ÍÃÊ«iÀÊ«�Þi�]ÊÍ�iÊV�«ßÊÃ«ii`ÊV>�ÊLiÊ��«À�Üi`ÊLßÊ��Ü��}
��ÀiÊÍ�>�Ê��iÊ«�Þi�Ê>ÍÊ>ÊÍ��i°Ê0��ÃÊ�ÃÊ>V��iÜi`ÊLßÊÃiÍÍ��}ÊÍ�iÊ+>V�i`��«ßÊL�ÍÊ��
Í�iÊ�À>�iLÖvviÀÊ-i>`ÊÖ��Í°Ê0��ÃÊL�ÍÊÍi��ÃÊ+�- �
��ÊÍ�>ÍÊ�ÍÊÃ��Ö�`Ê«ÀiÍi�`ÊÍ�>ÍÊÍ�i
«�Þi�ÊÃ�ãiÊ�ÃÊÏÔÊL�ÍÃÊ>�`ÊV>�VÖ�>ÍiÊÍ�iÊ>``ÀiÃÃiÃÊ>VV�À`��}�ß°Ê0�iÊÃVÀii�ÊÝ�`Í�Ê`�iÃ
��ÍÊ�ii`ÊÍ�ÊLiÊV�>�}i`]Ê��ÀÊ`�iÃÊÍ�iÊL>ÃiÊ>``ÀiÃÃÊ�ÀÊÃ�ÖÀViÊ�vvÃiÍÊÜ>�Öi°Ê0�i
->ÃÍiÀ�ãiÀÊÃ��Ö�`ÊLiÊ«À�}À>��i`ÊÍ�ÊÀ>ÃÍiÀ�ãiÊ>ÊÀiVÍ>�}�iÊÍ�>ÍÊ�ÃÊ>Êv>VÍ�ÀÊ�vÊv�ÖÀ
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�>ÀÀ�ÝiÀÊ­v�ÀÊnÊL�ÍÊ«�Þi�Ã®Ê�ÀÊ>Êv>VÍ�ÀÊ�vÊÔÊ�>ÀÀ�ÝiÀÊ­v�ÀÊ£ÈÊL�ÍÊ«�Þi�Ã®ÊÍ�>�ÊÍ�i
��À�>�ÊÃ�ãi°

0�iÊ}À�Ö«ÃÊ�vÊv�ÖÀÊ�ÀÊÍÝ�Ê«�Þi�ÃÊÍ�>ÍÊ>ÀiÊV�«�i`Ê>ÀiÊ>��Ê>��}�i`ÊÍ�Ê>ÊÏÔÊL�Í
L�Ö�`>Àß]ÊLÖÍÊ�vÊÃ��iÊ�vÊÍ�iÊi`}iÊ«�Þi�ÃÊ>ÀiÊ��ÍÊ�ii`i`]ÊÍ�iÊ+>V�i`
>Í>����ÍÃ
Ài}�ÃÍiÀÊV>�ÊLiÊÖÃi`ÊÍ�Ê�>Ã�ÊÍ�i�Ê�ÖÍ°Ê�vÊÍ�iÊÃ�ÖÀViÊ>�`Ê`iÃÍ��>Í���Ê«�Þi�ÃÊ�>ÜiÊ>
`�vviÀi�ÍÊ>��}��i�ÍÊÍ�i�ÊÍ�iÊ-i�>Í�Üi#vvÃiÍÊv�i�`Ê��ÊÍ�iÊ�
-i>` �`iÊÀi}�ÃÍiÀÊV>�
LiÊÖÃi`ÊÍ�ÊÃ«iV�vßÊ��ÝÊÍ�iÊÃ�ÖÀViÊ�ii`ÃÊÍ�ÊLiÊÃ��vÍi`ÊÍ�Ê���iÊÖ«ÊÝ�Í�ÊÍ�i
`iÃÍ��>Í���°

Ç°{°Ô 
�Ý���>`Ã

0�iÊÃ>�iÊÀi}�ÃÍiÀÃÊ`iÃVÀ�Li`Ê��ÊÍ�iÊ«ÀiÜ��ÖÃÊÍ�«ÊV>�Ê>�Ã�ÊLiÊÖÃi`ÊÍ�Ê«>V�Ê`>Í>
`ÖÀ��}Ê>Ê`�Ý���>`ÊÍ�ÊÍ�iÊvÀ>�iLÖvviÀÊ�ÀÊ��V>�LÖvviÀ°Ê�vÊÍ�iÊ->ÃÍiÀ�ãiÀÊ�ÃÊÃiÍÊÍ�ÊÃß�V
��Ê�

>Í>]ÊÍ�iÊ`>Í>ÊÃi�ÍÊÍ�Ê+�- �
��Ê�ÖÃÍÊLiÊ��ÊÍ�iÊÀ>ÝÊ�i��ÀßÊv�À�>Í°Ê��ÖÀÊn
L�ÍÊ«�Þi�ÃÊV>�ÊLiÊÝÀ�ÍÍi�Ê>ÍÊ��iÊÍ��iÊÍ�ÊÍ�iÊV��«]Ê>�`ÊÍ�iÊ+>V�i`
>Í>����ÍÃ
Ài}�ÃÍiÀÊÃiÍÊÍ�Ê�>Ã�Ê>�ßÊÖ�Ý>�Íi`Ê«�Þi�ÃÊ>ÍÊÍ�iÊ�ivÍÊ>�`ÊÀ�}�ÍÊi`}iÃÆÊÍ�i
-i�>Í�Üi#vvÃiÍÊv�i�`Ê�ÃÊÖÃi`ÊÍ�ÊÃ��vÍÊÍ�iÊ>��}��i�ÍÊ�vÊÍ�iÊ`>Í>Ê>ÃÊ�ÍÊ�ÃÊLi��}ÊÃÍ�Ài`°


�Ý���>`ÃÊÍ�ÊÍ�iÊ��V>�LÖvviÀÊV>�ÊÖÃiÊ�

>Í>]ÊLÖÍÊÍ�iÊ->ÃÍiÀ�ãiÀÊ`�iÃÊ��ÍÊÃÖ««�ÀÍ
Ãß�VÊ��Ê�

>Í>]ÊÃ�ÊÍ�iÊ`>Í>Ê�ÖÃÍÊLiÊiÞ«��V�Í�ßÊÃß�V�À���ãi`ÊÖÃ��}ÊÍ�iÊ.ß�V
V���>�`°Ê��ÍiÀ�>Í�Üi�ß]Ê`�Ý���>`ÃÊ�vÊÃÍi�V��Ê>�`É�ÀÊ`i«Í�Ê`>Í>ÊV>�ÊLiÊ«iÀv�À�i`
Í�À�Ö}�ÊÍ�iÊvÀ>�iLÖvviÀÊÝÀ�ÍiÊÖ��Í]Ê>���Ý��}Ê8>�Í��À���«�iÍ���Ê�ÀÊÃß�VÊ��
�

>Í>ÊÍ�ÊLiÊÖÃi`°

Ç°{°Ï ��>`��}Ê0iÞÍÖÀiÃ

+�- �
��Ê�>�`�iÃÊ��ÍiÀ�>�ÊÃß�V�À���ã>Í���ÊÃ�ÊÍ�>ÍÊ>��Ê�iViÃÃ>ÀßÊÝÀ�ÍiÃÊV��«�iÍi
Liv�ÀiÊÀi>`ÃÊv�ÀÊ>Ê}�Üi�ÊLÖvviÀ°Ê�vÊÍ�iÊÃ>�iÊ`>Í>Ê�ÃÊÍÀi>Íi`Ê>ÃÊÍÝ�Ê`�vviÀi�ÍÊÍß«iÃ
Í�i�ÊÍ�iÊV��«Ê�ÖÃÍÊLiÊiÞ«��V�Í�ßÊÃß�V�À���ãi`°Ê8�i�Ê>ÊÍiÞÍÖÀiÊ�ÃÊ`�Ý���>`i`Ê�ÍÊ�Ã
ÝÀ�ÍÍi�ÊÍ�Ê�i��ÀßÊÍ�À�Ö}�ÊÍ�iÊvÀ>�iLÖvviÀÊÝÀ�ÍiÊÖ��Í]ÊLÖÍÊ�ÍÊ�ÃÊÀi>`ÊÍ�À�Ö}�ÊÍ�i
0iÞÍÖÀiÊ-i>`ÊÖ��Í°Ê0��ÃÊ�i>�ÃÊÍ�>ÍÊÍ�iÊV��«Ê�ÖÃÍÊLiÊÃß�V�À���ãi`ÊLiÍÝii�
��>`��}ÊÍ�iÊÍiÞÍÖÀiÊ>�`ÊÀi>`��}Ê�ÍÊ�Í�iÀÝ�ÃiÊ�ÍÊ�ÃÊ��ÍÊ}Ö>À>�Íii`ÊÍ�>ÍÊÍ�iÊÝÀ�ÍiÃÊÝ���
�>ÜiÊV��«�iÍi`ÊLiv�ÀiÊÍ�iÊÀi>`ÃÊ�>ÜiÊLi}Ö�°Ê�Ê.ß�VÊV���>�`ÊV>�ÊLiÊÖÃi`ÊÍ�Ê`�
Í��Ã]Ê�ÀÊ>Ê8>�Í��À���«�iÍ���ÊV���>�`ÊÝ��V�Ê`�iÃÊ��ÍÊÀiµÖ�ÀiÊÍ�iÊ«�����}Ê�vÊÍ�i
�ÖÍ«ÖÍÊ���#°
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// This is the header file for the Delta Unit PRM example code.
// It only contains the necessary items to support the examples.

#ifdef BIG_ENDIAN
// The DeltaMode register fields.

typedef struct {
unsigned int pad: 14;
unsigned int ColorOrder: 1;
unsigned int BackfaceCallEnable: 1;
unsigned int TextureParameterMode: 2;
unsigned int ClampEnable: 1;
unsigned int NoDraw: 1;
unsigned int DiamondExit: 1;
unsigned int SubPixelCorrectionEnable: 1;
unsigned int DiffuseTextureEnable: 1;
unsigned int SpecularTextureEnable: 1;
unsigned int DepthEnable: 1;
unsigned int SmoothShadingEnable: 1;
unsigned int TextureEnable: 1;
unsigned int FogEnable: 1;
unsigned int Reserved: 4;
unsigned int TargetChip: 2;

} __DeltaModeFmat;

// The DrawTriangle and DrawLine command fields.

typedef struct {
unsigned int pad: 14;
unsigned int ReuseBitMask: 1;
unsigned int SubPixelCorrectionEnable: 1;
unsigned int Reserved: 1;
unsigned int FogEnable: 1;
unsigned int TextureEnable: 1;
unsigned int SyncOnHostData: 1;
unsigned int SyncOnBitMask: 1;
unsigned int Reserved: 3;
unsigned int PrimitiveType: 2;
unsigned int Reserved: 2;
unsigned int FastFillEnable: 1;
unsigned int Reserved: 2;
unsigned int LineStippleEnable: 1;

} __DeltaRenderFmat;

#else

// The DeltaMode register fields.

typedef struct {
unsigned int Reserved: 4;
unsigned int FogEnable: 1;
unsigned int TextureEnable: 1;
unsigned int SmoothShadingEnable: 1;
unsigned int DepthEnable: 1;
unsigned int SpecularTextureEnable: 1;
unsigned int DiffuseTextureEnable: 1;
unsigned int SubPixelCorrectionEnable: 1;
unsigned int DiamondExit: 1;
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unsigned int NoDraw: 1;
unsigned int ClampEnable: 1;
unsigned int TextureParameterMode: 2;
unsigned int BackfaceCallEnable: 1;
unsigned int ColorOrder: 1;
unsigned int pad: 14;

} __DeltaModeFmat;

// The DrawTriangle and DrawLine command fields.

typedef struct {
unsigned int AreaStippleEnable: 1;
unsigned int ReservedC: 2;
unsigned int FastFillEnable: 1;
unsigned int reserved: 2;
unsigned int PrimitiveType: 2;
unsigned int ReservedB: 1;
unsigned int SyncOnBitMask: 1;
unsigned int SyncOnHostData: 1;
unsigned int TextureEnable: 1;
unsigned int FogEnable: 1;
unsigned int ReservedA: 1;
unsigned int SubPixelCorrectionEnable: 1;
unsigned int pad: 14;
unsigned int ReuseBitMask: 1;

} __DeltaRenderFmat;
#endif

// The tag values for the registers.
#define __Delta_V0FloatTag 0x230
#define __Delta_V1FloatTag 0x240
#define __Delta_V2FloatTag 0x250
#define __DeltaTagDeltaMode 0x260
#define __DeltaTagDrawTriangle 0x261
#define __DeltaTagRepeatTriangle 0x262
#define __DeltaTagDrawLine01 0x263
#define __DeltaTagDrawLine10 0x264
#define __DeltaTagRepeatLine 0x265

// Some temp defines to keep things compiling easily.
#define DrawTriangleTag __DeltaTagDrawTriangle
#define DrawLine01Tag __DeltaTagDrawLine01
#define DrawLine10Tag __DeltaTagDrawLine10
#define RepeatTriangleTag __DeltaTagRepeatTriangle
#define RepeatLineTag __DeltaTagRepeatLine
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#include "delta.h"
#include <stdio.h>
extern unsigned long *dmaPtr;
extern DMA *dma;

// Change these macros to what is needed to write the values to Delta
// Unit, or add them to a dma buffer.
#define LD_REG(reg, value)  dmaPtr = dma->Space(2); *dmaPtr++ = reg;\

*dmaPtr++ = value;
#define LD_PARAM(reg, value) dmaPtr = dma->Space(2); *dmaPtr++ = reg;\

*dmaPtr++ = *((unsigned long *) &value);

// Prototypes
void PointMesh (gal &cx);
void LineMesh (gal &cx);
void TriangleMesh (gal &cx);

// Simple structure to use in the example code

typedef struct { float  x, y, z, r, g, b, a; }  Vertex;
typedef struct { short  x, y; }                 XY;
typedef struct { XY scissorMin, scissorMax; }   ClipRectangle;

// Define some test data.

#define verticesInMesh 7
Vertex  mesh[verticesInMesh] = {

// x y z r g b a
{ 10, 300, 0.1, 1.0, 1.0, 1.0, 1.0 },
{ 60, 100, 0.2, 1.0, 1.0, 0.0, 1.0 },
{ 110, 300, 0.3, 1.0, 0.0, 1.0, 1.0 },
{ 160, 100, 0.4, 1.0, 0.0, 0.0, 1.0 },
{ 210, 300, 0.5, 0.0, 1.0, 1.0, 1.0 },
{ 260, 100, 0.6, 0.0, 1.0, 0.0, 1.0 },
{ 310, 300, 0.7, 0.0, 0.0, 1.0, 1.0 }};

#define numberClipRectangles 2

ClipRectangle clipRectangles[numberClipRectangles] = {
            { {110, 0}, {400, 150} },
            { {0, 150}, {400, 350} }};

enum {paramS, paramT, paramQ, paramKs, paramKd, paramR, paramG, paramB,
paramA, paramF, paramX, paramY, paramZ};
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// This function draws the vertices in the mesh as points. There is
// no direct support for points in Delta Unit as they do not need
// any set-up calculations. Delta Unit can be used to plot points
// (maybe because you want to always work in floating point) by
// having Delta Unit do the set-up calculations for a line, but tell
// the rendering device to render points.

void PointMesh (gal &cx)
{

__DeltaModeFmat deltaMode;
__DeltaRenderFmat drawCmd;
int rect, v;

    // Assume the rendering device is already initialized.
// Note we expect the BiasCoords mode in the RasterizerMode
// register to be set to add a bias of zero.
// Set-up the DeltaMode register.

deltaMode.pad = 0;
deltamode ColorOrder = 0;
deltamode BackfaceCallEnable = 0;
deltaMode.TextureParameterMode = 1; // Clamp.
deltaMode.ClampEnable = 1; // Clamp enabled.
deltaMode.NoDraw = 0; // Do drawing.
deltaMode.DiamondExit = 0; // Not needed for this

// example.
deltaMode.SubPixelCorrectionEnable = 0; // No sub pixel

// correction.
deltaMode.DiffuseTextureEnable = 0; // Disable.
deltaMode.SpecularTextureEnable = 0; // Disable.
deltaMode.DepthEnable = 1; // Enable.
deltaMode.SmoothShadingEnable = 1; // Enable.
deltaMode.TextureEnable = 0; // Disabled.
deltaMode.FogEnable = 1; // Enabled, but

// controlled from the
// draw command.

deltaMode.Reserved = 0;

LD_REG (__DeltaTagDeltaMode, *((long *) &deltaMode));

   // Set-up the draw command data.
drawCmd.pad = 0;
drawCmd ReuseBitMask = 0;
drawCmd.SubPixelCorrectionEnable = 0; // Enable.
drawCmd.ReservedA = 0;
drawCmd.FogEnable = 0; // Disable.
drawCmd.TextureEnable = 0; // Disable.
drawCmd.SyncOnHostData = 0; // Disable.
drawCmd.SyncOnBitMask = 0; // Disable.
drawCmd.ReservedB = 0;
drawCmd.AntialiasEnable = 0; // Disable.
drawCmd.PrimitiveType = 2; // ** Point **
drawCmd.reserved = 0;
drawCmd.FastFillEnable = 0; // Disable.
drawCmd.ReservedC = 0;
drawCmd.AreaStippleEnable = 0; // Disable.
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// We need to ensure that the end vertex of the line (in V1)
// can never be the same as the point vertices.  Any X (or Y)
// coordinate which is out of the normal range (0.0 to screen
// width) will do so in this case an X of -1.0 has been used.

float   tempEndCoord = -1.0;

LD_PARAM ((__Delta_V1FloatTag + paramX), tempEndCoord);

for (v = 0; v < verticesInMesh; v++)
{

LD_PARAM((__Delta_V0FloatTag + paramR), mesh[v].r);
LD_PARAM((__Delta_V0FloatTag + paramG), mesh[v].g);
LD_PARAM((__Delta_V0FloatTag + paramB), mesh[v].b);
LD_PARAM((__Delta_V0FloatTag + paramA), mesh[v].a);
LD_PARAM((__Delta_V0FloatTag + paramX), mesh[v].x);
LD_PARAM((__Delta_V0FloatTag + paramY), mesh[v].y);
LD_PARAM((__Delta_V0FloatTag + paramZ), mesh[v].z);

for (rect = 0; rect < numberClipRectangles; rect++)
{

// Load in the scissor rectangle.
LD_REG(ScissorMinXYTag, (clipRectangles[rect].scissorMin.y

<< 16 |  clipRectangles[rect].scissorMin.x));
LD_REG(ScissorMaxXYTag, (clipRectangles[rect].scissorMax.y

<< 16 |  clipRectangles[rect].scissorMax.x));

if (rect == 0)
{

LD_REG(DrawLine01Tag, *((long *) &drawCmd));
}
else
{

LD_REG(RepeatLineTag, 0); // data field not used.
}

}
    }
}

// This array holds the order we are going to visit the
// vertices in to draw each line segment.

Lint lineOrder[12] = {1, 0, 2, 4, 6, 5, 4, 3, 2, 1, 3, 5};
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// This function draws the mesh as a series of lines.  The order the
// lines are drawn in is hardcoded (this is only an example!).

void LineMesh (gal &cx)
{
    __DeltaModeFmat deltaMode;
    __DeltaRenderFmat     drawCmd;
    int vertexStore, rect, i, v;              

// Assume the rendering device is already initialized. Note we
// expect the BiasCoords mode in the RasterizerMode register to
// be set to add a bias of zero.

   // Set-up the DeltaMode register.
deltaMode.pad = 0;
deltamode.ColorOrder = 0;
deltamode.BackfaceCallEnable = 0;
deltaMode.TextureParameterMode = 2; // Auto normalize.
deltaMode.ClampEnable = 1; // Clamp enabled.
deltaMode.NoDraw = 0; // Do drawing.
deltaMode.DiamondExit = 1; // Not needed for this

// example.
deltaMode.SubPixelCorrectionEnable = 1; // Enable sub pixel

// correction.
deltaMode.DiffuseTextureEnable = 0; // Disable.
deltaMode.SpecularTextureEnable = 0; // Disable.
deltaMode.DepthEnable = 1; // Enable.
deltaMode.SmoothShadingEnable = 1; // Enable.
deltaMode.TextureEnable = 0; // Disabled.
deltaMode.FogEnable = 1; // Enabled, but

// controlled from the
// draw command.

deltaMode.Reserved = 0;

LD_REG (__DeltaTagDeltaMode, *((long *) &deltaMode));

// Set-up the draw command data.
drawCmd.pad = 0;
DrawCmd.ReuseBitMask = 0;
drawCmd.SubPixelCorrectionEnable = 1; // Enable.
drawCmd.ReservedA = 0;
drawCmd.FogEnable = 0; // Disable.
drawCmd.TextureEnable = 0; // Disable.
drawCmd.SyncOnHostData = 0; // Disable.
drawCmd.SyncOnBitMask = 0; // Disable.
drawCmd.ReservedB = 0;
drawCmd.AntialiasingQuality = 0; // Not used.
drawCmd.AntialiasEnable = 0; // Disable.
drawCmd.PrimitiveType = 0; // Line.
drawCmd.reserved = 0;
drawCmd.FastFillEnable = 0; // Disable.
drawCmd.ReservedC = 0;
drawCmd.AreaStippleEnable = 0; // Disable.
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 for (i = 0; i < 12; i++)
    {

v = lineOrder[i];
vertexStore = __Delta_V0FloatTag + 16 * (i % 2);

LD_PARAM((vertexStore + paramR), mesh[v].r);
LD_PARAM((vertexStore + paramG), mesh[v].g);
LD_PARAM((vertexStore + paramB), mesh[v].b);
LD_PARAM((vertexStore + paramA), mesh[v].a);
LD_PARAM((vertexStore + paramX), mesh[v].x);
LD_PARAM((vertexStore + paramY), mesh[v].y);
LD_PARAM((vertexStore + paramZ), mesh[v].z);

if (i >= 1)
{
    // We now have enough vertices to draw a line.

                for (rect = 0; rect < numberClipRectangles; rect++)
    {

// Load in the scissor rectangle.
LD_REG(ScissorMinXYTag,

(clipRectangles[rect].scissorMin.y << 16 |
clipRectangles[rect].scissorMin.x));

LD_REG(ScissorMaxXYTag,
(clipRectangles[rect].scissorMax.y << 16 |
clipRectangles[rect].scissorMax.x));

if (rect == 0)
{

if (i & 1)
{
    LD_REG(DrawLine01Tag, *((long *) &drawCmd));
}
else
{
    LD_REG(DrawLine10Tag, *((long *) &drawCmd));
}

}
else
{

LD_REG(RepeatLineTag, 0); // data field unused
}

    }
}

}
}
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// This function draws the mesh as a series of shaded triangles.

void TriangleMesh (gal &cx)
{

__DeltaModeFmat deltaMode;
__DeltaRenderFmat drawCmd;
int vertexStore;
int rect, v;

// Assume the rendering device is already initialized.  Note we
// expect the BiasCoords mode in the RasterizerMode register to be
// set to add a bias of zero.

// Set-up the DeltaMode register.

deltaMode.pad = 0;
deltamode.ColorOrder = 0;
deltamode.BackfaceCallEnable = 0;
deltaMode.TextureParameterMode = 2; // Auto normalize.
deltaMode.ClampEnable = 1; // Clamp enabled.
deltaMode.NoDraw = 0; // Do drawing.
deltaMode.DiamondExit = 1; // Not needed for this

// example.
deltaMode.SubPixelCorrectionEnable = 1; // Enable sub pixel

// correction.
deltaMode.DiffuseTextureEnable = 0; // Disable.
deltaMode.SpecularTextureEnable = 0; // Disable.
deltaMode.DepthEnable = 1; // Enable.
deltaMode.SmoothShadingEnable = 1; // Enable.
deltaMode.TextureEnable = 0; // Disabled.
deltaMode.FogEnable = 1; // Enabled, but

// controlled from
// the draw command.

deltaMode.Reserved = 0;

    LD_REG (__DeltaTagDeltaMode, *((long *) &deltaMode));

    // Set-up the draw command data.
drawCmd.pad = 0;
drawCmd.ReuseBitMask = 0;
drawCmd.SubPixelCorrectionEnable = 1; // Enable.
drawCmd.RaservedA = 0;
drawCmd.SyncOnBitMask = 0; // Disable.
drawCmd.FogEnable = 0; // Disable.
drawCmd.TextureEnable = 0; // Disable.
drawCmd.SyncOnHostData = 0; // Disable.
drawCmd.ReservedB = 0;
drawCmd.AntialiasEnable = 0; // Disable.
drawCmd.PrimitiveType = 1; // Trapezoid.
drawCmd.reserved = 0;
drawCmd.FastFillEnable = 0; // Disable.
drawCmd.ReservedC = 0;
drawCmd.AreaStippleEnable = 0; // Disable.
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for (v = 0; v < verticesInMesh; v++)
{
   vertexStore = __Delta_V0FloatTag + 16 * (v % 3);

LD_PARAM((vertexStore + paramR), mesh[v].r);
LD_PARAM((vertexStore + paramG), mesh[v].g);
LD_PARAM((vertexStore + paramB), mesh[v].b);
LD_PARAM((vertexStore + paramA), mesh[v].a);
LD_PARAM((vertexStore + paramX), mesh[v].x);
LD_PARAM((vertexStore + paramY), mesh[v].y);
LD_PARAM((vertexStore + paramZ), mesh[v].z);

if (v >= 2)
{

// We now have enough vertices to draw a triangle.
for (rect = 0; rect < numberClipRectangles; rect++)
{

// Load in the scissor rectangle.
LD_REG(ScissorMinXYTag,

(clipRectangles[rect].scissorMin.y << 16 |
clipRectangles[rect].scissorMin.x));

LD_REG(ScissorMaxXYTag,
(clipRectangles[rect].scissorMax.y << 16
clipRectangles[rect].scissorMax.x));

if (rect == 0)
{

LD_REG(DrawTriangleTag,  *((long *) &drawCmd));
}
else
{

LD_REG(RepeatTriangleTag, 0); // data field not
    // used.

}
}

}
}

}
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Mode Operation R G B A
16 Format Rd Gd Bd Ad
84 Blend Rs * As + Rd * (1-

As)
Gs * As + Gd * (1-
As)

Bs * As + Bd * (1-
As)

As * As + Ad * (1-
As)

81 PreMult Rs + Rd * (1-As) Gs + Gd * (1-As) Bs + Bd * (1-As) As + Ad * (1-As)
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Internal Color Channel
Format Color Order Name R G B A

0 BGR 8:8:8:8 8@0 8@8 8@16 8@24
1 BGR 5:5:5:1 Front 5@0 5@5 5@10 1@15
2 BGR 4:4:4:4 4@0 4@4 4@8 4@12
5 BGR 3:3:2 Front 3@0 3@3 2@6 0
6 BGR 3:3:2 Back 3@8 3@11 2@14 0
9 BGR 2:3:2:1 Front 2@0 3@2 2@5 1@7

10 BGR 2:3:2:1 Back 2@8 3@10 2@13 1@15
11 BGR 2:3:2 FrontOff 2@0 3@2 2@5 0
12 BGR 2:3:2 BackOff 2@8 3@10 2@13 0
13 BGR 5:5:5:1 Back 5@16 5@21 5@26 1@31
14 BGR CI8 8@0 0 0 0
16 BGR 5:6:5 Front 5@0 6@5 5@11 0
17 BGR 5:6:5 Back 5@16 6@21 5@27 0
0 RGB 8:8:8:8 8@16 8@8 8@0 8@24
1 RGB 5:5:5:1 Front 5@10 5@5 5@0 1@15
2 RGB 4:4:4:4 4@8 4@4 4@0 4@12
5 RGB 3:3:2 Front 3@5 3@2 2@0 0
6 RGB 3:3:2 Back 3@13 3@10 2@8 0
9 RGB 2:3:2:1 Front 2@5 3@2 2@0 1@7

10 RGB 2:3:2:1 Back 2@13 3@10 2@8 1@15
11 RGB 2:3:2 FrontOff 2@5 3@2 2@0 0
12 RGB 2:3:2 BackOff 2@13 3@10 2@8 0
13 RGB 5:5:5:1 Back 5@26 5@21 5@16 1@31
14 RGB CI8 8@0 0 0 0
16 RGB 5:6:5 Front 5@11 6@5 5@0 0
17 RGB 5:6:5 Back 5@27 6@21 5@16 0

!�ÍiÃ\ÊÊ0�iÊv�À�>ÍÊV��Ö��Ê�ÃÊ>�Ã�Ê`i«i�`i�ÍÊ��ÊL�Í£È°Ê�J�Ê�i>�ÃÊ�ÊL�ÍÃÊÃÍ>ÀÍ��}Ê>ÍÊL�ÍÊ�°Ê�À��ÍÊ>�`

>V�Ê��`iÃÊÀi«��V>ÍiÊÍ�iÊV���ÀÊÜ>�ÖiÊÍ�Ê>ÃÃ�ÃÍÊÝ�Í�Ê`�ÖL�iÊLÖvviÀ��}°Ê��ÊÜ>�ÖiÃÊ>ÀiÊÀi«��V>Íi`Ê��Í�Êi>V�
LßÍiÊÍ�Ê>ÃÃ�ÃÍÊÝ�Í�Ê`�ÖL�iÊLÖvviÀ��}°ÊÊ#vvÃiÍÊ��`iÃÊ�>ÜiÊÈ{Ê>``i`ÊÍ�ÊÍ�iÊÇÊL�ÍÊv�À�>ÍÍi`ÊÜ>�Öi°ÊÊ�vÊÍ�i
v�À�>ÍÊ�>ÃÊ��Ê>�«�>ÊL�ÍÃ]ÊÍ�iÊ>�«�>Êv�i�`Ê`iv>Ö�ÍÃÊÍ�ÊäÞ�n


�Í£Ô !���«�>
ÖvviÀ

äÊrÊ��«�>ÊLÖvviÀÊ«ÀiÃi�Í
£ÊrÊ!�Ê>�«�>ÊLÖvviÀÊ«ÀiÃi�Í


�Í£Ï ����À#À`iÀ\
äÊrÊ
�-
£ÊrÊ-�



�Í£{ 
�i�`0ß«i\
äÊrÊ-�

£ÊrÊ->�«


�Í£È ����ÀÊ��À�>ÍÊ�ÞÍi�Ã���°Ê �ÃÍÊÃ�}��v�V>�ÍÊL�ÍÊiÞÍi�Ã���ÊÍ�Ê����ÀÊ��À�>ÍÊ�i�`Ê��
L�ÍÃn�££°
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.«iV�v�iÃÊÍ�iÊ��ÝiÀÊ>�`ÊÖ««iÀÊL�Ö�`ÃÊv�ÀÊÍ�iÊ>�«�>Ê�>«ÊÍiÃÍ°

!>�i\ ��«�>Ê >«Ê����ÀÊ0iÃÍÊ��ÝiÀÊ>�`Ê2««iÀÊ
�Ö�`Ã

2��Í\ 0iÞÍÖÀiÊ-i>`

-i}���\Êä #vvÃiÍ\ äÞäää°n�£n

0>}\ äÞä£�Ï
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�Öi��«�> �Àii� -i`

Specifies the lower and upper bounds for the alpha map test.

��«�> >«��ÝiÀ
�Ö�`

��«�> >«2««iÀ
�Ö�`
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Reserved

��>L�iÊ2��Í!�ÍÊÖÃi`

��ÜiÀÍÊ.Í�««�iÊ+>ÍÍiÀ�

-iÃiÀÜi`

 �ÀÀ�À9

 �ÀÀ�À:

��ÀVi
>V�}À�Ö�`����À

9#vvÃiÍ:#vvÃiÍ

!�ÍÊÖÃi`

���ÍÀ��ÃÊ�Ài>Ê.Í�««���}°Ê
�Í�ÊÍ�iÊ�Ài>.Í�««�i��>L�iÊL�ÍÊ��ÊÍ�iÊ-i�`iÀÊV���>�`Ê>�`ÊÍ�iÊi�>L�iÊ��
Í�iÊ�Ài>.Í�««�i �`iÊÀi}�ÃÍiÀÊ�ÖÃÍÊLiÊÃiÍÊÍ�Êi�>L�iÊÍ�iÊ>Ài>ÊÃÍ�««�iÊÍiÃÍ°
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äÊrÊ
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£ÊrÊ��>L�i


�ÍÇ�� 9#vvÃiÍ
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äÊrÊ!�Ê��ÜiÀÍ
£ÊrÊ��ÜiÀÍ


�Í£n  �ÀÀ�ÀÊ9
äÊrÊ!�Ê �ÀÀ�ÀÊ��Ê9
£ÊrÊ �ÀÀ�ÀÊÃÍ�««�iÊ«>ÍÍiÀ�Ê��Ê9Ê`�ÀiVÍ���


�Í£�  �ÀÀ�ÀÊ:
äÊrÊ!�Ê �ÀÀ�ÀÊ��Ê:
£ÊrÊ �ÀÀ�ÀÊÃÍ�««�iÊ«>ÍÍiÀ�Ê��Ê:Ê`�ÀiVÍ���


�ÍÔä ��ÀVi
>V�}À�Ö�`����À°Ê���ÍÀ��ÃÊ�«iÀ>Í���Ê�vÊÍ�iÊÃÍ�««�iÊÍiÃÍ°Ê�vÊ`�Ã>L�i`Ê>�ß
vÀ>}�i�ÍÊv>����}ÊÍ�iÊÍiÃÍÊ�ÃÊ`�ÃV>À`i`°Ê�vÊi�>L�i`Ê>�ßÊvÀ>}�i�ÍÊv>����}ÊÍ�iÊÍiÃÍÊ�ÃÊ`À>Ý�
­�Í�iÀÊÍiÃÍÃÊ>���Ý��}®ÊLÖÍÊÍ�iÊV���ÀÊ�ÃÊÍ>�i�ÊvÀ��ÊÍ�iÊ0iÞi�äÊÀi}�ÃÍiÀ°Ê2Ãi`ÊÍ�ÊÃÖ««�ÀÍ
v�Ài}À�Ö�`Ê>�`ÊL>V�}À�Ö�`ÊV���ÀÃ°

äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i

�Ài>.Í�««�i �`i
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Reserved 8 bit mask

0�iÃiÊnÊÀi}�ÃÍiÀÃÊ«À�Ü�`iÊÍ�iÊL�Í�>Ã�ÊÝ��V�Êi�>L�iÃÊ>�`Ê`�Ã>L�iÃÊV�ÀÀiÃ«��`��}ÊvÀ>}�i�ÍÃÊv�ÀÊ`À>Ý��}
Ý�i�ÊÀ>ÃÍiÀ�ã��}Ê>Ê«À���Í�ÜiÊÝ�Í�Ê>Ài>ÊÃÍ�««���}°


�Í�ÊÍ�iÊ�Ài>.Í�««�i��>L�iÊ��ÊÍ�iÊ-i�`iÀÊV���>�`Ê>�`Êi�>L�iÊ��ÊÍ�iÊ�Ài>.Í�««�i �`iÊÀi}�ÃÍiÀ
�ÖÃÍÊLiÊÃiÍ]ÊÍ�Êi�>L�iÊÍ�iÊ>Ài>ÊÃÍ�««�iÊÍiÃÍ°

�Ài>.Í�««�i+>ÍÍiÀ�Qä°°°ÇR
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-iÃiÍÊ7>�Öi\ 2�`iv��i`

8À�ÍiÊ���ß

än£ÈÔ{Ï£

32 bit mask

7>�ÖiÊÖÃi`ÊÍ�ÊV��ÍÀ��ÊÍ�iÊL�ÍÊ�>Ã�ÊÃÍ�««�iÊ�«iÀ>Í���Ê­�vÊi�>L�i`®°Ê�À>}�i�ÍÃÊ>ÀiÊ>VVi«Íi`Ê�ÀÊÀi�iVÍi`
L>Ãi`Ê��ÊÍ�iÊVÖÀÀi�ÍÊ
�Í >Ã�ÊÍiÃÍÊ��`iÃÊ`iv��i`ÊLßÊÍ�iÊ->ÃÍiÀ�ãiÀ �`iÊÀi}�ÃÍiÀ°Ê!�ÍiÊÍ�>ÍÊÍ�i
.ß�V#�
�Í�>Ã�ÊL�ÍÊ��ÊÍ�iÊ-i�`iÀÊV���>�`Ê�ÖÃÍÊ>�Ã�ÊLiÊi�>L�i`°
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Reserved

Shading Mode Unit Enable
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!>�i\ ���ÃÍ>�ÍÊ����À

2��Í\ ����ÀÊ

�

-i}���\Êä #vvÃiÍ\ äÞääää°nÇ�n

0>}\ äÞää�


-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£


�Öi��«�> �Àii� -i`

än£ÈÔ{Ï£

ÏÔÊL�ÍÊÜ>�Öi

���`ÃÊÍ�iÊV��ÃÍ>�ÍÊV���ÀÊ��Êi�Í�iÀÊ-�
�Ê�ÀÊÀ>ÝÊvÀ>�iLÖvviÀÊv�À�>Í°Ê0��ÃÊÜ>�ÖiÊ�ÃÊÖÃi`ÊÝ�i�ÊÍ�i
����À

� �`iÊÀi}�ÃÍiÀÊ�ÃÊÃiÍÊÍ�Êv�>ÍÊÃ�>`��}Ê��`i°

0�iÊ��ÍiÀ�>�ÊV���ÀÊv�À�>ÍÊÝ���Ê��ÍiÀ«ÀiÍÊÍ�iÊnÊL�ÍÊv�i�`ÃÊ>ÃÊi�Í�iÀÊx°ÏÊv�Þi`Ê«���ÍÊv�ÀÊÏ
Ê�«iÀ>Í���ÃÊ�ÀÊn
L�ÍÊ��Íi}iÀÊv�ÀÊÔ
Ê�«iÀ>Í���Ã°ÊÊ��Ê��Ê��`iÊÍ�iÊV���ÀÊ��`iÞÊ�ÃÊ«�>Vi`Ê��ÊL�ÍÃÊä�Ç°ÊÊÊ�vÊ>ÊV��«��i�ÍÊ�>Ã
�iÃÃÊÍ�>�ÊnÊL�ÍÃ]Ê�ÍÊÃ��Ö�`ÊLiÊ�ivÍÊ�ÖÃÍ�v�i`Ê>�`ÊÍ�iÊÖ�ÖÃi`ÊL�ÍÃÊÃiÍÊÍ�ÊãiÀ�°

!>�i\ ���Í��Öi

2��Í\ ->ÃÍiÀ�ãiÀ

-i}���\Êä #vvÃiÍ\ äÞääää°näxn

0>}\ äÞäää


-iÃiÍÊ7>�Öi\ 2�`iv��i`

8À�Íi

än£ÈÔ{Ï£

Reserved 12 bit unsigned integer

0��ÃÊV���>�`ÊV>ÖÃiÃÊÀ>ÃÍiÀ�ã>Í���ÊÍ�ÊV��Í��ÖiÊ>vÍiÀÊ�iÝÊ`i�Í>ÊÜ>�Öi­Ã®Ê�>ÜiÊLii�Ê��>`i`]ÊLÖÍÊ`�iÃÊ��Í
V>ÖÃiÊi�Í�iÀÊ�vÊÍ�iÊÍÀ>«iã��`½ÃÊi`}iÊ

�ÃÊÍ�ÊLiÊÀi��>`i`°

0�iÊ`>Í>Êv�i�`Ê���`ÃÊÍ�iÊ�Ö�LiÀÊ�vÊÃV>����iÃÊÍ�Êv���°Ê!�ÍiÊÍ��ÃÊV�Ö�ÍÊ`�iÃÊ��ÍÊ}iÍÊ��>`i`Ê��Í�ÊÍ�iÊ��Ö�Í
Ài}�ÃÍiÀ°

���ÃÍ>�Í����À

���Í��Öi
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!>�i\ ���Í��ÖiÊ�Ê!iÝÊ
����>�ÍÊ�`}i

2��Í\ ->ÃÍiÀ�ãiÀ

-i}���\Êä #vvÃiÍ\ äÞääää°nä{n

0>}\ äÞäää�

-iÃiÍÊ7>�Öi\ 2�`iv��i`

8À�Íi

än£ÈÔ{Ï£

Reserved 12 bit unsigned integer

0��ÃÊV���>�`ÊV>ÖÃiÃÊÀ>ÃÍiÀ�ã>Í���ÊÍ�ÊV��Í��ÖiÊÝ�Í�Ê>Ê�iÝÊ`����>�ÍÊi`}i°Ê0�iÊ`����>�ÍÊi`}iÊ

�Ê�Ã
Ài��>`i`ÊÝ�Í�ÊÍ�iÊ�iÝÊ«>À>�iÍiÀÃ°Ê0�iÊÃÖL�À`��>ÍiÊi`}iÊ�ÃÊV>ÀÀ�i`Ê��ÊvÀ��ÊÍ�iÊ«ÀiÜ��ÖÃÊÍÀ>«iã��`°Ê0��Ã
>���ÝÃÊ>�ßÊV��ÜiÞÊ«��ß}��ÊÍ�ÊLiÊLÀ��i�Ê`�Ý�Ê��Í�Ê>ÊV���iVÍ���Ê�vÊÍÀ>«iã��`ÃÊ>�`ÊV��Í��Ö�Íß
�>��Í>��i`Ê>VÀ�ÃÃÊL�Ö�`>À�iÃ°

.��ViÊÍ��ÃÊV���>�`Ê���ßÊ>vviVÍÃÊÍ�iÊ->ÃÍiÀ�ãiÀÊ

�Ê­>�`Ê��ÍÊ�vÊ>�ßÊ�Í�iÀÊÖ��ÍÃ®]Ê�ÍÊ�ÃÊ��ÍÊÃÖ�Í>L�iÊv�À
Ï
Ê�«iÀ>Í���Ã°

0�iÊ`>Í>Êv�i�`Ê���`ÃÊÍ�iÊ�Ö�LiÀÊ�vÊÃV>����iÃÊÍ�Êv���°ÊÊ!�ÍiÊÍ��ÃÊV�Ö�ÍÊ`�iÃÊ��ÍÊ}iÍÊ��>`i`Ê��Í�ÊÍ�i
��Ö�ÍÊÀi}�ÃÍiÀ°

!>�i\ ���Í��ÖiÊ�Ê!iÝÊ���iÊ.i}�i�Í

2��Í\ ->ÃÍiÀ�ãiÀ

-i}���\Êä #vvÃiÍ\ äÞääää°nä{ä

0>}\ äÞäään

-iÃiÍÊ7>�Öi\ 2�`iv��i` 8À�Íi

än£ÈÔ{Ï£

Reserved 12 bit unsigned integer

0��ÃÊV���>�`ÊV>ÖÃiÃÊÀ>ÃÍiÀ�ã>Í���ÊÍ�ÊV��Í��ÖiÊv�ÀÊÍ�iÊ�iÞÍÊÃi}�i�ÍÊ��Ê>Ê«��ß���i°Ê0�iÊ9:Ê«�Ã�Í���Ê�Ã
V>ÀÀ�i`Ê��ÊvÀ��ÊÍ�iÊ«ÀiÜ��ÖÃÊ���i]Ê��ÝiÜiÀÊÍ�iÊvÀ>VÍ���ÊL�ÍÃÊ��ÊÍ�iÊ

�ÃÊV>�ÊLiÊ�i«Í]ÊÃiÍÊÍ�ÊãiÀ�]Ê��i
�>�v]Ê�ÀÊ�i>À�ßÊ��iÊ�>�v]ÊÖ�`iÀÊV��ÍÀ��Ê�vÊÍ�iÊ->ÃÍiÀ�ãiÀ �`iÊÀi}�ÃÍiÀ°

0�iÊ`>Í>Êv�i�`Ê���`ÃÊÍ�iÊ�Ö�LiÀÊ�vÊ«�Þi�ÃÊ��Ê>Ê���i°Ê!�ÍiÊÍ��ÃÊV�Ö�ÍÊ`�iÃÊ��ÍÊ}iÍÊ��>`i`Ê��Í�ÊÍ�iÊ��Ö�Í
Ài}�ÃÍiÀ°

0�iÊÖÃiÊ�vÊ���Í��Öi!iÝ���iÊ�ÃÊ��ÍÊÀiV���i�`i`Êv�ÀÊ#«i���ÊLiV>ÖÃiÊÍ�iÊ

�ÊÖ��ÍÃÊÝ���ÊÃÍ>ÀÍ
Ý�Í�Ê>ÊÃ��}�ÍÊiÀÀ�ÀÊ>ÃÊV��«>Ài`ÊÝ�Í�ÊÍ�iÊÜ>�ÖiÊÍ�ißÊÝ�Ö�`Ê�>ÜiÊLii�Ê��>`i`ÊÝ�Í�Êv�ÀÊÍ�iÊÃiV��`Ê>�`
ÃÖLÃiµÖi�ÍÊÃi}�i�ÍÃ°

���Í��Öi!iÝ
��

���Í��Öi!iÝ���i
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!>�i\ ���Í��ÖiÊ�Ê!iÝÊ.ÖL�À`��>Íi�`}i

2��Í\ ->ÃÍiÀ�ãiÀ

-i}���\Êä #vvÃiÍ\ äÞääää°näxä

0>}\ äÞäää�

-iÃiÍÊ7>�Öi\ 2�`iv��i`

8À�Íi

än£ÈÔ{Ï£

Reserved 12 bit unsigned integer

0��ÃÊV���>�`ÊV>ÖÃiÃÊÀ>ÃÍiÀ�ã>Í���ÊÍ�ÊV��Í��ÖiÊÝ�Í�Ê>Ê�iÝÊÃÖL�À`��>ÍiÊi`}i°Ê0�iÊÃÖL�À`��>ÍiÊ

�Ê�Ã
Ài��>`i`ÊÝ�Í�ÊÍ�iÊ�iÝÊ«>À>�iÍiÀÃ°Ê0�iÊ`����>�ÍÊi`}iÊ�ÃÊV>ÀÀ�i`Ê��ÊvÀ��ÊÍ�iÊ«ÀiÜ��ÖÃÊÍÀ>«iã��`°Ê0��ÃÊ�Ã
ÜiÀßÊÖÃivÖ�ÊÝ�i�ÊÃV>�ÊV��ÜiÀÍ��}ÊÍÀ�>�}�iÃÊÝ�Í�Ê>Ê¿��ii¿Ê­�°i°ÊÍÝ�ÊÃÖL�À`��>ÍiÊi`}iÃ®°

0�iÊ`>Í>Êv�i�`Ê���`ÃÊÍ�iÊ�Ö�LiÀÊ�vÊÃV>����iÃÊÍ�Êv���°Ê!�ÍiÊÍ��ÃÊV�Ö�ÍÊ`�iÃÊ��ÍÊ}iÍÊ��>`i`Ê��Í�ÊÍ�iÊ��Ö�Í
Ài}�ÃÍiÀ°

!>�i\ ��Ö�Í

2��Í\ ->ÃÍiÀ�ãiÀ

-i}���\Êä #vvÃiÍ\ äÞääää°näÏä

0>}\ äÞäääÈ

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Reserved 12 bit unsigned integer

��ÍiÀ«ÀiÍ>Í���Ê�vÊV��Íi�ÍÃÊ�ÃÊ`i«i�`i�ÍÊ��ÊÍ�iÊ��`iÊÃiÍÊ��ÊÍ�iÊ-i�`iÀÊV���>�`Ê�°i°Ê�ÍÊÃ«iV�v�iÃÊÍ�i
�Ö�LiÀÊ�vÊ«�Þi�ÃÊ��Ê>Ê���i]Ê�ÀÊÍ�iÊ�Ö�LiÀÊ�vÊÃV>����iÃÊ��Ê>ÊÍÀ>«iã��`°

���Í��Öi!iÝ.ÖL

��Ö�Í
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!>�i\ 9Ê
iÀ�Ü>Í�ÜiÊ�Ê
�Öi

2��Í\ ����ÀÊ

�

-i}���\Êä #vvÃiÍ\ äÞääää°nÇ
n

0>}\ äÞää�Ç

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

��Íi}iÀ!�ÍÊÖÃi` �À>VÍ��� !�ÍÊÖÃi`

.�}�

This register is used to set the X derivative for the Blue value for the interior of a trapezoid when Gouraud
shading. The value is 2’s complement 9.11 fixed point format.

!>�i\ :Ê
iÀ�Ü>Í�ÜiÊ
����>�ÍÊ�Ê
�Öi

2��Í\ ����ÀÊ

�

-i}���\Êä #vvÃiÍ\ äÞääää°nÇ�ä

0>}\ äÞää�n

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

��Íi}iÀ!�ÍÊÖÃi` �À>VÍ��� !�ÍÊÖÃi`

.�}�

0��ÃÊÀi}�ÃÍiÀÊ�ÃÊÖÃi`ÊÍ�ÊÃiÍÊÍ�iÊ:Ê`iÀ�Ü>Í�ÜiÊ`����>�ÍÊv�ÀÊÍ�iÊ
�ÖiÊÜ>�ÖiÊ>���}Ê>Ê���i]Ê�ÀÊÍ�iÊ`����>�ÍÊi`}iÊ�vÊ>
ÍÀ>«iã��`ÊÝ�i�Ê��ÖÀ>Ö`ÊÃ�>`��}°Ê0�iÊÜ>�ÖiÊ�ÃÊÔ¿ÃÊV��«�i�i�ÍÊ�°££Êv�Þi`Ê«���ÍÊv�À�>Í°

`
`Þ

`
`ß
��
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!>�i\ 
i�Í>Ê �`i

2��Í\ 
i�Í>

-i}���\Êä #vvÃiÍ\ äÞääää°�Ïää

0>}\ äÞääÔÈä

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

-iÃiÀÜi`

��}Ê��>L�i

0iÞÍÖÀiÊ��>L�i

.���Í�Ê.�>`��}Ê��>L�i


i«Í�Ê��>L�i

.«iVÖ�>ÀÊ��>L�i


�vvÖÃiÊ��>L�i

.ÖL«�Þi�Ê��ÀÀiVÍ���Ê��>L�i


�>���`Ê�Þ�ÍÊ��>L�i

!�Ê
À>ÝÊ��>L�i

��>�«Ê��>L�i

0iÞÍÖÀiÊ+>À>�iÍiÀÊ �`i

-iÃiÀÜi`

>V�v>ViÊ�Ö��Ê��>L�i

����ÀÊ#À`iÀ

-iÃiÀÜi`


�Í{ ��}��>L�i\Ê0��ÃÊv�i�`Ê�ÃÊµÖ>��v�i`ÊLßÊÍ�iÊ��}��>L�iÊL�ÍÊ��ÊÍ�iÊ
À>ÝÊV���>�`°

äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


�Íx 0iÞÍÖÀi��>L�i\Ê0��ÃÊv�i�`Ê�ÃÊµÖ>��v�i`ÊLßÊÍ�iÊ0iÞÍÖÀi��>L�iÊL�ÍÊ��ÊÍ�iÊ
À>Ý
V���>�`°

äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


�ÍÊÈ .���Í�.�>`��}��>L�i

äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


�ÍÊÇ 
i«Í���>L�i

äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


i�Í> �`i
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�ÍÊn .«iVÖ�>À0iÞÍÖÀi��>L�i

äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


�ÍÊ� 
�vvÖÃi0iÞÍÖÀi��>L�i

äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


�ÍÊ£ä .ÖL+�Þi���ÀÀiVÍ�����>L�i\Ê0��ÃÊ�ÃÊµÖ>��v�i`ÊLßÊÍ�iÊ.ÖL+�Þi���ÀÀiVÍ�����>L�iÊ��ÊÍ�i

À>ÝÊV���>�`°

äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


�ÍÊ££ 
�>���`�Þ�Í

äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


�ÍÊ£Ô !�
À>Ý\Ê8�i�ÊÃiÍÊ«ÀiÜi�ÍÃÊ>Ê-i�`iÀÊV���>�`ÊvÀ��ÊLi��}ÊÃi�ÍÊÍ�ÊÍ�iÊÀi�`iÀ��}
`iÜ�ViÃ°ÊÊ0��ÃÊv�i�`Ê���ßÊ>vviVÍÃÊÍ�iÊ
À>ÝÊV���>�`Ã°Ê0��ÃÊv�i�`Ê>���ÝÃÊÍ�iÊ��ÃÍÊÍ�
>�ÍiÀÊÍ�iÊÃiÍ�Ö«Ê«>À>�iÍiÀÃÊLiv�ÀiÊÃi�`��}Ê>Ê-i�`iÀÊV���>�`°

äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


�ÍÊ£Ï ��>�«��>L�i\Ê8�i�ÊÃiÍÊV>ÖÃiÃÊÍ�iÊ��«ÖÍÊÜ>�ÖiÃÊÍ�ÊLiÊV�>�«i`ÊÍ�Ê>Ê«>À>�iÍiÀ
Ã«iV�v�VÊÀ>�}i°ÊÊ!�ÍiÊÍ�>ÍÊÍ�iÊÍiÞÍÖÀiÊ«>À>�iÍiÀÃÊ>ÀiÊ��ÍÊ>vviVÍi`ÊLßÊÍ��ÃÊv�i�`°

äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


�ÍÊ£{]Ê£x 0iÞÍÖÀi+>À>�iÍiÀ �`i\

ä\Ê2Ãi`Ê>ÃÊ}�Üi�

£\Ê��>�«i`ÊÍ�Ê��iÊ��ÊÍ�iÊÀ>�}iÊ�£°äÊÍ�Ê£°ä

Ô\Ê!�À�>��ãiÊÍ�Ê��iÊ��ÊÍ�iÊÀ>�}iÊ�£°äÊÍ�Ê£°ä


�ÍÊ£Ç 
>V��>Vi�Ö��

äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


�ÍÊ£n ����À#À`iÀ\Ê.«iV�v�iÃÊ�À`iÀÊ�vÊV���ÀÃÊ��Ê7I+>V�i`����ÀÊ�iÃÃ>}iÃ°

ÊÊÊÊÊÊ 
�ÍÊÏ£ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ
�ÍÊä

äÊrÊ��«�>]Ê
�Öi]Ê�Àii�]Ê-i`

£ÊrÊ��«�>]Ê-i`]Ê�Àii�]Ê
�Öi

�>V�ÊV���ÀÊV��«��i�ÍÊ�ÃÊnÊL�ÍÃ°
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!>�i\ 
i«Í�

2��Í\ .Íi�V��É
i«Í�

-i}���\Êä #vvÃiÍ\ äÞääää°n��n

0>}\ äÞä£Ïx

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Depth valueNot used

än£ÈÔ{Ï£

Depth valueNot used

���`ÃÊ>�ÊiÞÍiÀ�>��ßÊÃ�ÖÀVi`Ê£ÈÊ�ÀÊ£xÊL�ÍÊ`i«Í�ÊÜ>�Öi°Ê0�iÊÖ�ÖÃi`Ê��ÃÍÊÃ�}��v�V>�ÍÊL�ÍÃÊÃ��Ö�`ÊLiÊÃiÍÊÍ�
ãiÀ�°

0��ÃÊ�ÃÊÖÃi`Ê��ÊÍ�iÊ`À>ÝÊ«�Þi�ÃÊvÖ�VÍ���ÊÝ�iÀiÊÍ�iÊ��ÃÍÊÃÖ««��iÃÊÍ�iÊ`i«Í�ÊÜ>�ÖiÃÊÍ�À�Ö}�ÊÍ�iÊ
i«Í�
Ài}�ÃÍiÀ°

��ÍiÀ�>Í�Üi�ßÊÍ��ÃÊ�ÃÊÖÃi`ÊÝ�i�Ê>ÊV��ÃÍ>�ÍÊ`i«Í�ÊÜ>�ÖiÊ�ÃÊ�ii`i`]Êv�ÀÊiÞ>�«�i]ÊÝ�i�ÊV�i>À��}ÊÍ�iÊ`i«Í�
LÖvviÀ]Ê�ÀÊv�ÀÊÔ
ÊÀi�`iÀ��}ÊÝ�iÀiÊÍ�iÊ`i«Í�Ê�ÃÊ�i�`ÊV��ÃÍ>�Í°


i«Í�
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Internal Color Channel
Format Color Order Name R G B A

0 BGR 8:8:8:8 8@0 8@8 8@16 8@24
1 BGR 5:5:5:1 Front 5@0 5@5 5@10 1@15
2 BGR 4:4:4:4 4@0 4@4 4@8 4@12
5 BGR 3:3:2 Front 3@0 3@3 2@6 0
6 BGR 3:3:2 Back 3@8 3@11 2@14 0
9 BGR 2:3:2:1 Front 2@0 3@2 2@5 1@7

10 BGR 2:3:2:1 Back 2@8 3@10 2@13 1@15
11 BGR 2:3:2 FrontOff 2@0 3@2 2@5 0
12 BGR 2:3:2 BackOff 2@8 3@10 2@13 0
13 BGR 5:5:5:1 Back 5@16 5@21 5@26 1@31
14 BGR CI8 8@0 0 0 0
16 BGR 5:6:5 Front 5@0 6@5 5@11 0
17 BGR 5:6:5 Back 5@16 6@21 5@27 0
0 RGB 8:8:8:8 8@16 8@8 8@0 8@24
1 RGB 5:5:5:1 Front 5@10 5@5 5@0 1@15
2 RGB 4:4:4:4 4@8 4@4 4@0 4@12
5 RGB 3:3:2 Front 3@5 3@2 2@0 0
6 RGB 3:3:2 Back 3@13 3@10 2@8 0
9 RGB 2:3:2:1 Front 2@5 3@2 2@0 1@7

10 RGB 2:3:2:1 Back 2@13 3@10 2@8 1@15
11 RGB 2:3:2 FrontOff 2@5 3@2 2@0 0
12 RGB 2:3:2 BackOff 2@13 3@10 2@8 0
13 RGB 5:5:5:1 Back 5@26 5@21 5@16 1@31
14 RGB CI8 8@0 0 0 0
16 RGB 5:6:5 Front 5@11 6@5 5@0 0
17 RGB 5:6:5 Back 5@27 6@21 5@16 0
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Í�iÊ��ÃÍÊÃ�}��v�V>�ÍÊL�ÍÃ]Ê>�`Ê`=`Þ�ÊÍ�iÊ�i>ÃÍÊÃ�}��v�V>�ÍÊL�ÍÃ°Ê0�iÊÜ>�ÖiÊ�ÃÊ��ÊÔ¿ÃÊV��«�i�i�ÍÊ£Ç°££
v�Þi`Ê«���ÍÊv�À�>Í°

!>�i\ 
i«Í�Ê
iÀ�Ü>Í�ÜiÊ:Ê
����>�ÍÊ�Ê��ÝiÀ

2��Í\ .Íi�V��É
i«Í�

-i}���\Êä #vvÃiÍ\ äÞääää°n�
n

0>}\ äÞä£Ï


-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

11 bit fraction Not used

0��ÃÊÀi}�ÃÍiÀÊ���`ÃÊ«>ÀÍÊ�vÊÍ�iÊ`i«Í�Ê`iÀ�Ü>Í�ÜiÊ«iÀÊÖ��ÍÊ��Ê:ÊÖÃi`Êv�ÀÊÍ�iÊ`����>�ÍÊi`}iÊ�vÊ>ÊÍÀ>«iã��`]
�ÀÊ>���}Ê>Ê���i°Ê`=`ß
��2Ê���`ÃÊÍ�iÊ��ÃÍÊÃ�}��v�V>�ÍÊL�ÍÃ]Ê>�`Ê`=`ß
���ÊÍ�iÊ�i>ÃÍÊÃ�}��v�V>�ÍÊL�ÍÃ°
0�iÊÜ>�ÖiÊ�ÃÊ��ÊÔ¿ÃÊV��«�i�i�ÍÊ£Ç°££Êv�Þi`Ê«���ÍÊv�À�>Í°

`=`Þ2

`=`ß
���



4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP �À>«��VÃÊ-i}�ÃÍiÀÊ-iviÀi�Vi

�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ���

!>�i\ 
i«Í�Ê
iÀ�Ü>Í�ÜiÊ:Ê
����>�ÍÊ�Ê2««iÀ

2��Í\ .Íi�V��É
i«Í�

-i}���\Êä #vvÃiÍ\ äÞääää°n�
ä

0>}\ äÞä£Ï�

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Not Used 16 bit integer

Sign

0��ÃÊÀi}�ÃÍiÀÊ���`ÃÊ«>ÀÍÊ�vÊÍ�iÊ`i«Í�Ê`iÀ�Ü>Í�ÜiÊ«iÀÊÖ��ÍÊ��Ê:ÊÖÃi`Êv�ÀÊÍ�iÊ`����>�ÍÊi`}iÊÊ�vÊ>ÊÍÀ>«iã��`]
�ÀÊ>���}Ê>Ê���i°Ê`=`ß
��2Ê���`ÃÊÍ�iÊ��ÃÍÊÃ�}��v�V>�ÍÊL�ÍÃ]Ê>�`Ê`=`ß
���ÊÍ�iÊ�i>ÃÍÊÃ�}��v�V>�ÍÊL�ÍÃ°
0�iÊÜ>�ÖiÊ�ÃÊ��ÊÔ¿ÃÊV��«�i�i�ÍÊ£Ç°££Êv�Þi`Ê«���ÍÊv�À�>Í°

!>�i\ �À>�iLÖvviÀÊ
��V�Ê����Ê����À

2��Í\ �À>�iLÖvviÀ8À�Íi

-i}���\Êä #vvÃiÍ\ äÞääää°n��n

0>}\ äÞä£x�

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi
än£ÈÔ{Ï£

32 bit value

!�ÍiÊÍ�>ÍÊÍ��ÃÊÀi}�ÃÍiÀÊÃ��Ö�`Ê��ÍÊLiÊÖ«`>Íi`Ê���i`�>Íi�ßÊ>vÍiÀÊ>Ê-i�`iÀÊV���>�`ÊÝ��V�Ê«iÀv�À�ÃÊ>
L��V�ÊÝÀ�Íi°

���Í>��ÃÊÍ�iÊV���ÀÊ­>�`Ê�«Í���>��ßÊ>�«�>ÊÜ>�Öi®ÊÍ�ÊLiÊÝÀ�ÍÍi�ÊÍ�ÊÍ�iÊvÀ>�iLÖvviÀÊ`ÖÀ��}ÊL��V�ÊÝÀ�ÍiÃ°
!�ÍiÊÍ�iÊv�À�>ÍÊ�ÃÊÍ�iÊÀ>ÝÊ`>Í>Êv�À�>ÍÊ�vÊÍ�iÊvÀ>�iLÖvviÀ°

�vÊÍ�iÊvÀ>�iLÖvviÀÊ�ÃÊÖÃi`Ê��ÊnÊL�ÍÊ«>V�i`Ê��`i]ÊÍ�i�Ê`>Í>ÊÃ��Ö�`ÊLiÊÀi«i>Íi`Ê��Ê>��Ê{ÊLßÍiÃÊ�vÊÍ�i
Ài}�ÃÍiÀ°

�vÊÍ�iÊvÀ>�iLÖvviÀÊ�ÃÊ��Ê£ÈÊL�ÍÊ«>V�i`Ê��`iÊÍ�i�ÊÍ�iÊ`>Í>Ê�ÖÃÍÊLiÊÀi«i>Íi`Ê��ÊL�Í�Ê�>�ÜiÃÊ�vÊÍ�i
Ài}�ÃÍiÀ°

`=`ß
��2

�

��V�����À



�À>«��VÃÊ-i}�ÃÍiÀÊ-iviÀi�Vi 4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP

��� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

!>�i\ �À>�iLÖvviÀÊ
��V�Ê����Ê��ÝiÀÊV���À

2��Í\ �À>�iLÖvviÀ8À�Íi

-i}���\Êä #vvÃiÍ\ äÞääää°n�Çä

0>}\ äÞä£n�

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

32 bit value

���Í>��ÃÊÍ�iÊV���ÀÊ­>�`Ê�«Í���>��ßÊ>�«�>ÊÜ>�Öi®ÊÍ�ÊLiÊÝÀ�ÍÍi�ÊÍ�ÊÍ�iÊvÀ>�iLÖvviÀÊ`ÖÀ��}ÊL��V�ÊÝÀ�ÍiÃ°
!�ÍiÊÍ�iÊv�À�>ÍÊ�ÃÊÍ�iÊÀ>ÝÊ`>Í>Êv�À�>ÍÊ�vÊÍ�iÊvÀ>�iLÖvviÀ°Ê�>V�ÊL��V�Êv���ÊÝÀ�ÍiÃÊ>Ê«>ÍÍiÀ�Ê�vÊnÊLßÍiÃ
`iv��i`ÊLßÊÍ�iÃiÊÀi}�ÃÍiÀÃ]ÊÀi«i>Í��}ÊÍ�iÊÃ>�iÊ`>Í>ÊÖ�Í��ÊÏÔÊ«�Þi�ÃÊ�>ÜiÊLii�Êv���i`°

�vÊÍ�iÊvÀ>�iLÖvviÀÊ�ÃÊÖÃi`Ê��ÊnÊL�ÍÊ«>V�i`Ê��`i]ÊÍ�i�Ê`>Í>ÊÃ��Ö�`ÊLiÊÀi«i>Íi`Ê��Ê>��Ê{ÊLßÍiÃÊ�vÊÍ�i
Ài}�ÃÍiÀ°

�vÊÍ�iÊvÀ>�iLÖvviÀÊ�ÃÊ��Ê£ÈÊL�ÍÊ«>V�i`Ê��`iÊÍ�i�ÊÍ�iÊ`>Í>Ê�ÖÃÍÊLiÊÀi«i>Íi`Ê��ÊL�Í�Ê�>�ÜiÃÊ�vÊÍ�i

Ài}�ÃÍiÀ°

!>�i\ �À>�iLÖvviÀÊ
��V�Ê����Ê2««iÀÊV���À

2��Í\ �À>�iLÖvviÀ8À�Íi

-i}���\Êä #vvÃiÍ\ äÞääää°n�Èn

0>}\ äÞä£n


-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

32 bit value

���Í>��ÃÊÍ�iÊV���ÀÊ­>�`Ê�«Í���>��ßÊ>�«�>ÊÜ>�Öi®ÊÍ�ÊLiÊÝÀ�ÍÍi�ÊÍ�ÊÍ�iÊvÀ>�iLÖvviÀÊ`ÖÀ��}ÊL��V�ÊÝÀ�ÍiÃ°
!�ÍiÊÍ�iÊv�À�>ÍÊ�ÃÊÍ�iÊÀ>ÝÊ`>Í>Êv�À�>ÍÊ�vÊÍ�iÊvÀ>�iLÖvviÀ°Ê�>V�ÊL��V�Êv���ÊÝÀ�ÍiÃÊ>Ê«>ÍÍiÀ�Ê�vÊnÊLßÍiÃ
`iv��i`ÊLßÊÍ�iÃiÊÀi}�ÃÍiÀÃ]ÊÀi«i>Í��}ÊÍ�iÊÃ>�iÊ`>Í>ÊÖ�Í��ÊÏÔÊ«�Þi�ÃÊ�>ÜiÊLii�Êv���i`°

�vÊÍ�iÊvÀ>�iLÖvviÀÊ�ÃÊÖÃi`Ê��ÊnÊL�ÍÊ«>V�i`Ê��`i]ÊÍ�i�Ê`>Í>ÊÃ��Ö�`ÊLiÊÀi«i>Íi`Ê��Ê>��Ê{ÊLßÍiÃÊ�vÊÍ�i
Ài}�ÃÍiÀ°

�vÊÍ�iÊvÀ>�iLÖvviÀÊ�ÃÊ��Ê£ÈÊL�ÍÊ«>V�i`Ê��`iÊÍ�i�ÊÍ�iÊ`>Í>Ê�ÖÃÍÊLiÊÀi«i>Íi`Ê��ÊL�Í�Ê�>�ÜiÃÊ�vÊÍ�i
Ài}�ÃÍiÀ°

�

��V�����À�

�

��V�����À2



4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP �À>«��VÃÊ-i}�ÃÍiÀÊ-iviÀi�Vi

�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ���

!>�i\ �À>�iLÖvviÀÊ����ÀÊ2«��>`

2��Í\ �À>�iLÖvviÀÊ-É8

-i}���\Êä #vvÃiÍ\ äÞääää°n��n

0>}\ äÞä£xÏ

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

32 bit framebuffer data

0�iÊv�À�>ÍÊ�ÃÊ`i«i�`i�ÍÊ��ÊÍ�iÊÀ>ÝÊvÀ>�iLÖvviÀÊ�À}>��ã>Í���Ê>�`Ê>�ßÊÀiv�À�>ÍÍ��}ÊÝ��V�ÊÍ>�iÃÊ«�>Vi
`ÖiÊÍ�ÊÍ�iÊv�À�>ÍÊÃ«iV�v�i`Ê��ÊÍ�iÊ
�Í�iÀ �`iÊÀi}�ÃÍiÀ°

!>�i\ �À>�iLÖvviÀÊ
>Í>

2��Í\ �À>�iLÖvviÀÊ-É8

-i}���\Êä #vvÃiÍ\ äÞääää°n��ä

0>}\ äÞä£x{

-iÃiÍÊ7>�Öi\ 2�`iv��i`

8À�Íi

än£ÈÔ{Ï£

32 bit value

.Ö««��iÃÊÍ�iÊ`>Í>Êv�ÀÊ��>}iÊ`�Ý���>`]ÊÝ�iÀiÊÃÖLÃiµÖi�ÍÊv�À�>ÍÍ��}Ê�ÃÊÀiµÖ�Ài`°Ê0�iÊv�À�>ÍÍ��}ÊV>�ÊLi
>V��iÜi`ÊLßÊ�i>�ÃÊ�vÊÍ�iÊ��«�>
�i�` �`iÊÀi}�ÃÍiÀÊÍ�ÊV��ÜiÀÍÊÍ�ÊÍ�iÊ��ÍiÀ�>�Ê+�- �
��Êv�À�>Í]Ê>�`
Í�i�ÊÜ�>ÊÍ�iÊ
�Í�iÀ �`iÊÀi}�ÃÍiÀÊÍ�ÊV��ÜiÀÍÊÍ�ÊÍ�iÊÀiµÖ�Ài`Êv�À�>Í°

�
����À

��ÍiÀ�>�ÊÀi}�ÃÍiÀÊÖÃi`Ê��Ê��>}iÊÖ«��>`°Ê!�ÍiÊÍ�>ÍÊÍ��ÃÊÀi}�ÃÍiÀÊÃ��Ö�`Ê��ÍÊLiÊÝÀ�ÍÍi�ÊÍ�°Ê�ÍÊ�Ã
`�VÖ�i�Íi`Ê�iÀiÊÍ�Ê}�ÜiÊÍ�iÊv�À�>ÍÊ>�`ÊÍ>}ÊÜ>�ÖiÊ�vÊÍ�iÊ`>Í>ÊÀiÍÖÀ�i`ÊÍ�À�Ö}�ÊÍ�iÊ��ÃÍÊ#ÖÍÊ���#°

�

>Í>



�À>«��VÃÊ-i}�ÃÍiÀÊ-iviÀi�Vi 4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP

��� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

!>�i\ �>À`Ý>ÀiÊ8À�Íi�>Ã�

2��Í\ �À>�iLÖvviÀÊ-É8

-i}���\Êä #vvÃiÍ\ äÞääää°n��ä

0>}\ äÞä£xn

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

32 bit mask

���Í>��ÃÊÍ�iÊ�>À`Ý>ÀiÊÝÀ�Íi�>Ã�Êv�ÀÊÍ�iÊvÀ>�iLÖvviÀ°Ê�vÊ>ÊL�ÍÊ�ÃÊÃiÍÊÍ�Ê��iÊÍ�i�ÊÍ�iÊV�ÀÀiÃ«��`��}ÊL�Í
��ÊÍ�iÊvÀ>�iLÖvviÀÊ�ÃÊi�>L�i`Êv�ÀÊÝÀ�Í��}]Ê�Í�iÀÝ�ÃiÊ�ÍÊ�ÃÊ`�Ã>L�i`°Ê#��ßÊ>««��V>L�iÊÍ�ÊV��v�}ÖÀ>Í���Ã
Ý�iÀiÊÍ�iÊvÀ>�iLÖvviÀÊÃÖ««�ÀÍÃÊ>Ê�>À`Ý>ÀiÊÝÀ�Íi�>Ã�°Ê��ÊV>ÃiÃÊÝ�iÀiÊ�ÍÊ�ÃÊ��ÍÊÃÖ««�ÀÍi`]ÊÍ��ÃÊÀi}�ÃÍiÀ
Ã��Ö�`Ê!#0ÊLiÊÝÀ�ÍÍi�ÊÍ�°

�vÊ�>À`Ý>ÀiÊÝÀ�Íi�>Ã�ÃÊ>ÀiÊÖÃi`ÊÍ�i�Ê>��ÊÍ�iÊL�ÍÃÊ��ÊÍ�iÊ�
.�vÍÝ>Ài8À�Íi >Ã�ÊÀi}�ÃÍiÀÊ�ÖÃÍÊLiÊÃiÍÊÍ�
£]ÊÃ�ÊÍ�>ÍÊÃ�vÍÝ>ÀiÊÝÀ�Íi�>Ã���}Ê�ÃÊ`�Ã>L�i`°

�vÊÍ�iÊvÀ>�iLÖvviÀÊ�ÃÊÖÃi`Ê��ÊnÊL�ÍÊ«>V�i`Ê��`i]ÊÍ�i�Ê>�ÊnL�ÍÊ�>À`Ý>ÀiÊÝÀ�Íi�>Ã�Ê�ÖÃÍÊLiÊÀi«i>Íi`Ê��
>��Ê{ÊLßÍiÃÊ�vÊÍ�iÊ�
�>À`Ý>Ài8À�Íi >Ã�ÊÀi}�ÃÍiÀ°

�vÊÍ�iÊvÀ>�iLÖvviÀÊ�ÃÊ��Ê£ÈÊL�ÍÊ«>V�i`Ê��`iÊÍ�i�ÊÍ�iÊ£ÈÊL�ÍÊ�>À`Ý>ÀiÊÝÀ�Íi�>Ã�Ê�ÖÃÍÊLiÊÀi«i>Íi`Ê��
L�Í�Ê�>�ÜiÃÊ�vÊÍ�iÊ�
�>À`Ý>Ài8À�Íi >Ã�ÊÀi}�ÃÍiÀ°

�
�>À`Ý>Ài8À�Íi >Ã�



4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP �À>«��VÃÊ-i}�ÃÍiÀÊ-iviÀi�Vi
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!>�i\ �À>�iLÖvviÀÊ+�Þi�Ê#vvÃiÍ

2��Í\ �À>�iLÖvviÀÊ-É8

-i}���\Êä #vvÃiÍ\ äÞääää°n��ä

0>}\ äÞä£xÔ

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

24 bit 2’s complement integerNot used

#vvÃiÍÊLiÍÝii�ÊLÖvviÀÃÊÝ�i�Ê�«iÀ>Í��}Ê��Ê�Ö�Í�«�iÊLÖvviÀÃÊ��ÊÍ�iÊvÀ>�iLÖvviÀÊ>ÍÊÍ�iÊÃ>�iÊÍ��iÊ­i°}°
�ivÍÉÀ�}�ÍÉÍ�«ÉL�ÍÍ��Ê��ÊÃ��iÊ#«i���Ê��«�i�i�Í>Í���Ã®°Ê0�iÊ�vvÃiÍÊV>�ÊLiÊÍÀi>Íi`Ê>ÃÊÃ�}�i`Ê�À
Ö�Ã�}�i`°

�
+�Þi�#vvÃiÍ



�À>«��VÃÊ-i}�ÃÍiÀÊ-iviÀi�Vi 4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP

��� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

!>�i\ �À>�iLÖvviÀÊ-i>`Ê �`i

2��Í\ �À>�iLÖvviÀÊ-É8

-i}���\Êä #vvÃiÍ\ äÞääää°n�nä

0>}\ äÞä£xä

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

PP2Reserved PP1 PP0

+>ÀÍ�>�Ê«À�`ÖVÍÊÃi�iVÍ���

-i>`.�ÖÀViÊi�>L�i

-i>`
iÃÍ��>Í���Êi�>L�i


>Í>ÊÍß«i

8��`�ÝÊ�À�}��+>ÍV�Ê��>L�i

+>V�i`Ê`>Í>

-i�>Í�ÜiÊ�vvÃiÍ

-iÃiÀÜi`

+>ÍV�Ê �`i

Reserved

Reserved

���ÍÀ��ÃÊÀi>`��}ÊvÀ��ÊvÀ>�iLÖvviÀÊ�i��Àß°

��V�ÀÀiVÍÊ`>Í>ÊV>�ÊLiÊÀi>`Ê�vÊÀi>`ÃÊ>ÀiÊi�>L�i`ÊLÖÍÊÍ�iÊÃ>�iÊ`>Í>Ê�>`Ê�ÖÃÍÊLii�
ÝÀ�ÍÍi�ÊÝ�Í�ÊÀi>`ÃÊ`�Ã>L�i`°Ê0�Ê>Ü��`ÊÍ��ÃÊ«À�L�i�]Ê>Ê8>�Í��À���«�iÍ���
V���>�`ÊÃ��Ö�`ÊLiÊÃi�ÍÊ>vÍiÀÊi�>L���}ÊÀi>`Ã]ÊLÖÍÊ«À��ÀÊÍ�ÊÍ�iÊ�iÞÍÊ«À���Í�Üi°


�Íä�Ô +>ÀÍ�>�Ê+À�`ÖVÍÊäÊ�Ê.iiÊ�««i�`�ÞÊ�Êv�ÀÊ>ÊÍ>L�iÊ�vÊÜ>�ÖiÃ°


�ÍÏ�x +>ÀÍ�>�Ê+À�`ÖVÍÊ£Ê�Ê.iiÊ�««i�`�ÞÊ�Êv�ÀÊ>ÊÍ>L�iÊ�vÊÜ>�ÖiÃ°


�ÍÈ�n +>ÀÍ�>�Ê+À�`ÖVÍÊÔÊ�Ê.iiÊ�««i�`�ÞÊ�Êv�ÀÊ>ÊÍ>L�iÊ�vÊÜ>�ÖiÃ°


�Í� -i>`Ê.�ÖÀViÊ��>L�i\
äÊrÊ��ÊÀi>`
£ÊrÊ`�ÊÀi>`


�Í£ä -i>`Ê
iÃÍ��>Í���Ê��>L�i\
äÊrÊ��ÊÀi>`
£ÊrÊ`�ÊÀi>`


�Í£x 
>Í>Ê0ß«i\
äÊrÊ�

iv>Ö�ÍÊ�Êv�ÀÊ`>Í>ÊÍ�>ÍÊ�>ßÊLiÊÝÀ�ÍÍi�ÊL>V�ÊÍ�ÊÍ�iÊvÀ>�iLÖvviÀ
£ÊrÊ�
����ÀÊ�Êv�ÀÊ��>}iÊÖ«��>`


�Í£È 8��`�ÝÊ#À�}��\
äÊrÊ0�«Ê�ivÍ
£ÊrÊ
�ÍÍ��Ê�ivÍ

�
-i>` �`i



4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP �À>«��VÃÊ-i}�ÃÍiÀÊ-iviÀi�Vi

�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ���


�Í£n +>ÍV�Ê��>L�i\
äÊrÊ
�Ã>L�i
£ÊrÊ��>L�iÊ«>ÍV�i`Ê>``ÀiÃÃ��}Êv�ÀÊvÀ>�iLÖvviÀÊ>VViÃÃiÃ


�Í£� +>V�i`
>Í>\
äÊrÊ
�Ã>L�i°Ê��ÀViÊ+�- �
��ÊÍ�ÊÀi>`Ê��iÊ«�Þi�Ê>ÍÊ>ÊÍ��i°
£ÊrÊ��>L�i°Ê����ÝÊ+�- �
��ÊÍ�ÊÀi>`Ê�Ö�Í�«�iÊ«>V�i`Ê«�Þi�ÃÊÝ�i�Ê
«�ÃÃ�L�i°


�ÍÔä�ÔÔ -i�>Í�Üi#vvÃiÍ

ÏÊL�ÍÊÔ¿ÃÊV��«���i�ÍÊÜ>�ÖiÊÝ��V�ÊÃ«iV�v�iÃÊÍ�iÊ�Ö�LiÀÊ�vÊÊ«�Þi�ÃÊÍ�>ÍÊÍ�i
Ã�ÖÀViÊ`>Í>Ê�>ÃÊÍ�ÊLiÊ>`�ÖÃÍi`ÊÍ�Ê>��}�ÊÝ�Í�ÊÍ�iÊ`iÃÍ��>Í���Ê`>Í>°Ê0�i
+>V�i`
>Í>����ÍÃÊÀi}�ÃÍiÀÊ>�Ã�Ê�>ÃÊÍ��ÃÊv�i�`Ê>�`ÊÍ�iÊ�>ÃÍÊ��>`i`Ê�vÊÍ�iÃiÊÍÝ�
Ài}�ÃÍiÀÃÊÍ>�iÃÊivviVÍ°


�ÍÔx�ÔÈ +>ÍV�Ê �`i
äÊrÊ+>ÍV�Ê­ÃÖ�Í>L�iÊv�ÀÊ`i«Í�ÊLÖvviÀÊ«>ÍV���}®
£ÊrÊ.ÖL«>ÍV�Ê­ÃÖ�Í>L�iÊv�ÀÊÍiÞÍÖÀiÊLÖvviÀÊ«>ÍV���}®
ÔÊrÊ.ÖL«>ÍV�+>V�Ê­ÃÖ�Í>L�iÊv�ÀÊ«>V�i`ÊÍiÞÍÖÀiÊ«>ÍV���}®



�À>«��VÃÊ-i}�ÃÍiÀÊ-iviÀi�Vi 4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP

��� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

!>�i\ �À>�iLÖvviÀÊ-i>`Ê+�Þi�

2��Í\ �À>�iLÖvviÀÊ-É8

-i}���\Êä #vvÃiÍ\ äÞääää°n�
ä

0>}\ äÞä£x�

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Reserved

+�Þi�Ê.�ãi

.iÍÃÊÍ�iÊ«�Þi�ÊÃ�ãiÊv�ÀÊÀi>`��}ÊvÀ��ÊÍ�iÊvÀ>�iLÖvviÀ°


�Íä�£ +�Þi�Ê.�ãi\
äÊrÊnÊL�ÍÃ
£ÊrÊ£ÈÊL�ÍÃ
ÔÊrÊÏÔÊL�ÍÃ
ÏÊrÊÀiÃiÀÜi`
{ÊrÊÔ{ÊL�ÍÃ

�
-i>`+�Þi�



4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP �À>«��VÃÊ-i}�ÃÍiÀÊ-iviÀi�Vi

�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ���

!>�i\ .�vÍÝ>ÀiÊ8À�Íi�>Ã�

2��Í\ ��}�VÊ#«

-i}���\Êä #vvÃiÍ\ äÞääää°nnÔä

0>}\ äÞä£ä{

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

32 bit mask

�vÊ�>À`Ý>ÀiÊÝÀ�Íi�>Ã�ÃÊ>ÀiÊÖÃi`ÊÍ�i�Ê>��ÊÍ�iÊL�ÍÃÊ��ÊÍ�iÊÃ�vÍÝ>ÀiÊÝÀ�Íi�>Ã�Ê�ÖÃÍÊLiÊÃiÍÊÍ�Ê£]ÊÃ�ÊÍ�>Í
Ã�vÍÝ>ÀiÊÝÀ�Íi�>Ã���}Ê�ÃÊ`�Ã>L�i`°

!>�i\ 
>ÃiÊ>``ÀiÃÃÊ�vÊÃ�ÖÀViÊvÀ>�iLÖvviÀÊ`>Í>

2��Í\ �À>�iLÖvviÀÊ-i>`

-i}���\Êä #vvÃiÍ\ äÞääää°n
nä

0>}\ äÞä£
ä

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

24 bit unsigned integerReserved

0�iÊL>ÃiÊ>``ÀiÃÃÊ�vÊÃ�ÖÀViÊ`>Í>Êv�ÀÊvÀ>�iLÖvviÀÊV�«�iÃ°Ê0À>V�ÃÊÍ�iÊÜ>�ÖiÊ�vÊ�
8��`�Ý
>Ãi]ÊÃ�ÊÍ�
��`�vßÊÍ��ÃÊÀi}�ÃÍiÀÊ�ÍÊ�ÖÃÍÊLiÊ��>`i`Ê>vÍiÀÊ�
8��`�Ý
>Ãi°

�
.�vÍÝ>Ài8À�Íi >Ã�

���Í>��ÃÊÍ�iÊÃ�vÍÝ>ÀiÊÝÀ�Íi�>Ã�Êv�ÀÊÍ�iÊvÀ>�iLÖvviÀ°Ê�vÊ>ÊL�ÍÊ�ÃÊÃiÍÊÍ�Ê��iÊÍ�i�ÊÍ�iÊV�ÀÀiÃ«��`��}ÊL�ÍÊ��
Í�iÊvÀ>�iLÖvviÀÊ�ÃÊi�>L�i`Êv�ÀÊÝÀ�Í��}]Ê�Í�iÀÝ�ÃiÊ�ÍÊ�ÃÊ`�Ã>L�i`°Ê��Ê>``�Í���]ÊÝ�i�iÜiÀÊÍ�iÊÝÀ�Íi�>Ã�Ê�Ã
�Í�iÀÊÍ�>�Ê>��Ê£Ã]ÊvÀ>�iLÖvviÀÊÀi>`ÃÊ�ÖÃÍÊLiÊi�>L�i`ÊLßÊÃiÍÍ��}ÊÍ�iÊ-i>`.�ÖÀVi��>L�iÊL�ÍÊ��ÊÍ�i
�
-i>` �`iÊÀi}�ÃÍiÀ°

�
.�ÖÀVi
>Ãi
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��� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

!>�i\ �À>�iLÖvviÀÊ.�ÖÀViÊ
>Í>

2��Í\ �À>�iLÖvviÀÊ-É8

-i}���\Êä #vvÃiÍ\ äÞääää°n��n

0>}\ äÞä£xx

-iÃiÍÊ7>�Öi\ 2�`iv��i`

8À�Íi

än£ÈÔ{Ï£

32-bit value

.Ö««��iÃÊÍ�iÊ`>Í>Êv�ÀÊ��>}iÊ`�Ý���>`ÊÝ�Í�Ê��}�VÊ�«Ã]ÊÝ�iÀiÊÍ�iÊ`>Í>Ê�ÃÊÍÀi>Íi`Ê>ÃÊÍ�iÊÃ�ÖÀViÊÀ>Í�iÀÊÍ�>�
Í�iÊ`iÃÍ��>Í���Ê«>À>�iÍiÀ°

0�iÊ`>Í>ÊÃÖ««��i`ÊÃ��Ö�`ÊLiÊ��ÊÀ>ÝÊvÀ>�iLÖvviÀÊv�À�>Í°

!>�i\ 
�vviÀi�ViÊLiÍÝii�Ê`iÃÍ��>Í���ÊÍ�ÊÃ�ÖÀViÊ`>Í>

2��Í\ �À>�iLÖvviÀÊ-i>`

-i}���\Êä #vvÃiÍ\ äÞääää°n
nn

0>}\ äÞä£
£

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Not used 12 bit 2’s complement Y delta Not used 12 bit 2’s complement X delat

0�iÊ`�vviÀi�ViÊvÀ��Ê`iÃÍ��>Í���ÊÍ�ÊÃ�ÖÀViÊ`>Í>Ê��ÊÍ�iÊvÀ>�iLÖvviÀ°Ê��>`��}ÊÍ��ÃÊÀi}�ÃÍiÀÊV>ÖÃiÃÊ>�
>««À�«À�>ÍiÊÜ>�ÖiÊÍ�ÊLiÊV>�VÖ�>Íi`Ê>�`Ê��>`i`Ê��Í�Ê�
.�ÖÀVi#vvÃiÍ°

�
.�ÖÀVi
>Í>

�
.�ÖÀVi
i�Í>
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�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ���

!>�i\ �À>�iLÖvviÀÊ.�ÖÀViÊ#vvÃiÍ

2��Í\ �À>�iLÖvviÀÊ-É8

-i}���\Êä #vvÃiÍ\ äÞääää°n�nn

0>}\ äÞä£x£

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

24 bit 2’s complement integerNot used

.iÍÃÊÍ�iÊ�vvÃiÍÊvÀ��Ê`iÃÍ��>Í���ÊÍ�ÊÃ�ÖÀViÊv�ÀÊ>ÊV�«ßÊ�«iÀ>Í���Ê��ÊÍ�iÊvÀ>�iLÖvviÀÊ�°i°

Ã�ÖÀViÊ�vvÃiÍÊrÊ`iÃÍ��>Í���Ê>``ÀiÃÃÊ�ÊÃ�ÖÀViÊ>``ÀiÃÃ

!>�i\ �À>�iLÖvviÀÊ8��`�ÝÊ
>Ãi

2��Í\ �À>�iLÖvviÀÊ-É8

-i}���\Êä #vvÃiÍ\ äÞääää°n�
ä

0>}\ äÞä£xÈ

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

24 bit unsigned integerReserved

���Í>��ÃÊÍ�iÊVÖÀÀi�ÍÊL>ÃiÊ>``ÀiÃÃÊ�vÊÍ�iÊÝ��`�ÝÊ��ÊÍ�iÊvÀ>�iLÖvviÀ°

�
.�ÖÀVi#vvÃiÍ

�
8��`�Ý
>Ãi



�À>«��VÃÊ-i}�ÃÍiÀÊ-iviÀi�Vi 4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP

��� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

!>�i\ �À>�iLÖvviÀÊ8À�ÍiÊ
>Í>

2��Í\ ��}�VÊ#«

-i}�ÃÍiÀÊä #vvÃiÍ äÞääää°ÊnnÏä

0>}\ äÞ£äÈ

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

32 bit data

�ÍÊ�ÃÊ��ÍÊÀiV���i�`i`ÊÍ�>ÍÊÍ��ÃÊÀi}�ÃÍiÀÊLiÊÖÃi`°Ê�ÍÊ�ÃÊ��V�Ö`i`Ê�iÀiÊv�ÀÊÍ�iÊLi�iv�ÍÊ�vÊÖ�`iÀÃÍ>�`��}
�i}>VßÊ+�- �
��Ê£ÊÃ�vÍÝ>Ài°

���Í>��ÃÊÍ�iÊV���ÀÊÜ>�ÖiÊÍ�ÊLiÊÝÀ�ÍÍi�ÊÍ�ÊÍ�iÊvÀ>�iLÖvviÀÊÝ�i�ÊÍ�iÊ2Ãi���ÃÍ>�Í�
8À�Íi
>Í>ÊL�ÍÊ�v
Í�iÊ��}�V>�#« �`iÊÀi}�ÃÍiÀÊ�ÃÊÃiÍÊÍ�Ê��i°Ê!�ÍiÊÍ�>ÍÊÍ�iÊv����Ý��}ÊV��`�Í���ÃÊ�ÖÃÍÊLiÊ�iÍÊv�ÀÊÍ��Ã
��`iÊ�vÊÀi�`iÀ��}ÊÍ�ÊLiÊÖÃi`\

U ��>ÍÊÃ�>`i`Ê>��>Ãi`Ê«À���Í�Üi

U !�Ê`�Í�iÀ��}ÊÀiµÖ�Ài`

U !�Ê��}�V>�Ê�«iÀ>Í���Ê��Ü��Ü��}Ê>Ê`iÃÍ��>Í���Êv>VÍ�À

U !�ÊÃÍi�V��Ê�ÀÊ`i«Í�ÊÍiÃÍ

U !�ÊÍiÞÍÖÀi]Êv�}Ê�ÀÊ>�«�>ÊL�i�`��}

U !�ÊÃ�vÍÝ>ÀiÊÝÀ�Íi�>Ã���}

0�iÊ`>Í>Ê�ÃÊ��ÊÍ�iÊÀ>ÝÊv�À�>ÍÊ�vÊÍ�iÊvÀ>�iLÖvviÀ°Ê�vÊÍ�iÊ«�Þi�ÊÃ�ãiÊ�ÃÊnÊL�ÍÃÊÍ�i�ÊÍ�iÊ`>Í>ÊÃ��Ö�`ÊLi
Ài«i>Íi`Ê��Ê>��Êv�ÖÀÊLßÍiÃ°Ê�vÊÍ�iÊ«�Þi�ÊÃ�ãiÊ�ÃÊ£ÈÊL�ÍÃÊÍ�iÊ`>Í>ÊÃ��Ö�`ÊLiÊÀi«i>Íi`Ê��ÊL�Í�Ê�>�ÜiÃÊ�vÊÍ�i
Ý�À`°

�>À`Ý>ÀiÊÝÀ�Íi�>Ã�ÃÊV>�ÊLiÊÖÃi`Ê�vÊ>Ü>��>L�i°

�
8À�Íi
>Í>
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!>�i\ �À>�iLÖvviÀÊ8À�ÍiÊ �`i

2��Í\ �À>�iLÖvviÀÊ-É8

-i}���\Êä #vvÃiÍ\ äÞääää°n�
n

0>}\ äÞä£xÇ

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Reserved

8À�ÍiÊi�>L�i

-iÃiÀÜi`

2«��>`
>Í>

���ÍÀ��ÃÊÝÀ�Í��}ÊÍ�ÊÍ�iÊvÀ>�iLÖvviÀ°


�Íä 8À�ÍiÊ��>L�i\
äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


�ÍÏ 2«��>`
>Í>\
äÊrÊ!�ÊÖ«��>`
ÔÊrÊ2«��>`ÊV���ÀÊÍ�Ê��ÃÍ

�
8À�Íi �`i
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!>�i\ ���ÍiÀÊ �`i

2��Í\ ��ÃÍÊ#ÖÍ

-i}���\Êä #vvÃiÍ\ äÞääää°n�ää

0>}\ äÞä£nä

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Reserved Individual bits defined below

���ÍÀ��ÃÊVÖ����}Ê�vÊ��v�À�>Í���ÊvÀ��ÊÍ�iÊ�ÖÍ«ÖÍÊ���#°Ê�vÊL�Í�ÊÍ>}Ê>�`Ê`>Í>Ê>ÀiÊÃ«iV�v�i`ÊÍ�i�ÊÍ�iÊÍ>}Ê�Ã
>�Ý>ßÃÊÍ�iÊv�ÀÃÍÊÝ�À`Ê��ÊÍ�iÊ���#°


�Íä�Ï -iÃiÀÜi`Êv�ÀÊvÖÍÖÀiÊÖÃiÊ�ÊÃiÍÊÍ�ÊãiÀ�°


�Í{ 
i«Í�Ê0>}Ê���ÍiÀ\Ê2Ãi`Ê���`i«Í�ÊLÖvviÀÊ��>}iÊÖ«��>`°
äÊrÊ�Ö��Ê
i«Í�Ê0>}ÃÊvÀ��ÊLi��}Ê«>ÃÃi`ÊÍ�Ê�ÖÍ«ÖÍÊ���#
£ÊrÊ+>ÃÃÊ
i«Í�Ê0>}ÃÊÍ�Ê�ÖÍ«ÖÍÊ���#


�Íx 
i«Í�Ê
>Í>Ê���ÍiÀ\Ê2Ãi`Ê���`i«Í�ÊLÖvviÀÊ��>}iÊÖ«��>`
äÊrÊ�Ö��Ê
i«Í�Ê`>Í>ÊÜ>�ÖiÃÊvÀ��ÊLi��}Ê«>ÃÃi`ÊÍ�Ê�ÖÍ«ÖÍÊ���#
£ÊrÊ+>ÃÃÊ
i«Í�Ê`>Í>ÊÜ>�ÖiÃÊÍ�Ê�ÖÍ«ÖÍÊ���#


�ÍÈ .Íi�V��Ê0>}Ê���ÍiÀ\Ê2Ãi`Ê��Ê.Íi�V��ÊLÖvviÀÊ��>}iÊÖ«��>`
äÊrÊ�Ö��Ê.Íi�V��Ê0>}ÃÊvÀ��ÊLi��}Ê«>ÃÃi`ÊÍ�Ê�ÖÍ«ÖÍÊ���#
£ÊrÊ+>ÃÃÊ.Íi�V��Ê0>}ÃÊÍ�Ê�ÖÍ«ÖÍÊ���#


�ÍÇ .Íi�V��Ê
>Í>Ê���ÍiÀ\Ê2Ãi`Ê��Ê.Íi�V��ÊLÖvviÀÊ��>}iÊÖ«��>`
äÊrÊ�Ö��Ê.Íi�V��Ê`>Í>ÊÜ>�ÖiÃÊvÀ��ÊLi��}Ê«>ÃÃi`ÊÍ�Ê�ÖÍ«ÖÍÊ���#
£ÊrÊ+>ÃÃÊ.Íi�V��Ê`>Í>ÊÜ>�ÖiÃÊÍ�Ê�ÖÍ«ÖÍÊ���#


�Ín ����ÀÊ0>}Ê���ÍiÀ\Ê2Ãi`Ê��Ê�À>�iLÖvviÀÊ��>}iÊÖ«��>`
äÊrÊ�Ö��Ê����ÀÊ0>}ÃÊvÀ��ÊLi��}Ê«>ÃÃi`ÊÍ�Ê�ÖÍ«ÖÍÊ���#
£ÊrÊ+>ÃÃÊ����ÀÊ0>}ÃÊÍ�Ê�ÖÍ«ÖÍÊ���#


�Í� ����ÀÊ
>Í>Ê���ÍiÀ\Ê2Ãi`Ê��Ê�À>�iLÖvviÀÊ��>}iÊÖ«��>`
äÊrÊ�Ö��Ê����ÀÊ`>Í>ÊÜ>�ÖiÃÊvÀ��ÊLi��}Ê«>ÃÃi`ÊÍ�Ê�ÖÍ«ÖÍÊ���#
£ÊrÊ+>ÃÃÊ����ÀÊ`>Í>ÊÜ>�ÖiÃÊÍ�Ê�ÖÍ«ÖÍÊ���#


�Í£ä .ß�V�À���ã>Í���Ê0>}Ê���ÍiÀ\
äÊrÊ�Ö��Ê.ß�V�À���ã>Í���Ê0>}ÃÊvÀ��ÊLi��}Ê«>ÃÃi`ÊÍ�Ê�ÖÍ«ÖÍÊ���#
£ÊrÊ+>ÃÃÊ.ß�V�À���ã>Í���Ê0>}ÃÊÍ�Ê�ÖÍ«ÖÍÊ���#


�Í££ .ß�V�À���ã>Í���Ê
>Í>Ê���ÍiÀ\
äÊrÊ�Ö��Ê.ß�V�À���ã>Í���Ê`>Í>ÊÜ>�ÖiÃÊvÀ��ÊLi��}Ê«>ÃÃi`ÊÍ�Ê�ÖÍ«ÖÍÊ���#
£ÊrÊ+>ÃÃÊ.ß�V�À���ã>Í���Ê`>Í>ÊÜ>�ÖiÃÊÍ�Ê�ÖÍ«ÖÍÊ���#

���ÍiÀ �`i
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�Í£Ô .Í>Í�ÃÍ�VÃÊ0>}Ê���ÍiÀ\Ê2Ãi`Ê��Ê+�V���}Ê>�`Ê�ÞÍi�ÍÊÀi>`ÊL>V�
äÊrÊ�Ö��Ê.Í>Í�ÃÍ�VÃÊ0>}ÃÊvÀ��ÊLi��}Ê«>ÃÃi`ÊÍ�Ê�ÖÍ«ÖÍÊ���#
£ÊrÊ+>ÃÃÊ.Í>Í�ÃÍ�VÃÊ0>}ÃÊÍ�Ê�ÖÍ«ÖÍÊ���#


�Í£Ï .Í>Í�ÃÍ�VÃÊ
>Í>Ê���ÍiÀ\Ê2Ãi`Ê��Ê+�V���}Ê>�`Ê�ÞÍi�ÍÊÀi>`ÊL>V�
äÊrÊ�Ö��Ê.Í>Í�ÃÍ�VÃÊ`>Í>ÊÜ>�ÖiÃÊvÀ��ÊLi��}Ê«>ÃÃi`ÊÍ�Ê�ÖÍ«ÖÍÊ���#
£ÊrÊ+>ÃÃÊ.Í>Í�ÃÍ�VÃÊ`>Í>ÊÜ>�ÖiÃÊÍ�Ê�ÖÍ«ÖÍÊ���#


�Í£{�£x -iÃiÀÜi`Êv�ÀÊvÖÍÖÀiÊÖÃiÊ�ÊÃiÍÊÍ�ÊãiÀ�°

!>�i\ ��}Ê����À

Ê2��Í\ 0iÞÍÖÀiÉ��}É
�i�`

-i}���\Êä #vvÃiÍ\ äÞääää°nÈ�n

0>}\ äÞää
Ï

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Alpha RedGreenBlue

+À�Ü�`iÃÊÍ�iÊV���ÀÊÍ�ÊLiÊL�i�`i`ÊÝ�Í�ÊÍ�iÊvÀ>}�i�Í¿ÃÊV���ÀÊÝ�i�Êv�}}��}Ê�ÃÊi�>L�i`°

��}����À
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��� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

!>�i\ ��}Ê �`i

2��Í\ 0iÞÍÖÀiÉ��}É
�i�`

-i}���\Êä #vvÃiÍ\ äÞääää°nÈ�ä

0>}\ äÞää
Ô

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Reserved

��}Ê��>L�i

-iÃiÀÜi`

��}0iÃÍ

���ÍÀ��ÃÊ�«iÀ>Í���Ê�vÊÍ�iÊ��}ÊÖ��Í°

��>L���}Ê��}0iÃÍÊV>ÖÃiÃÊvÀ>}�i�ÍÃÊÝ�Í�Ê�i}>Í�ÜiÊv�}ÊÜ>�ÖiÃÊÍ�ÊLiÊÀi�iVÍi`°

!�ÍiÊÍ�>ÍÊÍ�iÊ��}��>L�iÊL�ÍÊ��ÊÍ�iÊ-i�`iÀÊV���>�`Ê�ÖÃÍÊLiÊÃiÍÊv�ÀÊv�}}��}ÊÍ�ÊLiÊ>««��i`ÊÍ�Ê>
«À���Í�Üi°


�Íä ��>L�iÊ��}\
äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


�ÍÔ ��}Ê0iÃÍ\
äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i

��} �`i



4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP �À>«��VÃÊ-i}�ÃÍiÀÊ-iviÀi�Vi

�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ���

!>�i\ ���Í�>�Ê��}Ê7>�Öi

2��Í\ 0iÞÍÖÀiÉ��}É
�i�`

-i}���\Êä #vvÃiÍ\ äÞääää°nÈ�ä

0>}\ äÞää
{

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

08162431 4122028

FractionsNot Used

Sign Integer Not Used

��}ÊV�ivv�V�i�ÍÊÃÍ>ÀÍÊÜ>�Öi°Ê!�ÍiÊÍ�iÊ��ÍiÀ«��>Í���ÊV�ivv�V�i�ÍÊ�ÃÊÖÃi`ÊÍ�ÊL�i�`ÊÍ�iÊvÀ>}�i�Í¿ÃÊV���ÀÊÝ�Í�
Í�iÊV���ÀÊ��ÊÍ�iÊ��}����ÀÊÀi}�ÃÍiÀ°Ê0�iÊÜ>�ÖiÊ�ÃÊ��ÊÔ¿ÃÊV��«�i�i�ÍÊÔ°£�Êv�Þi`Ê«���ÍÊv�À�>Í°

!>�i\ ���Í�>�Ê�Àii�Ê����À

2��Í\ ����ÀÊ

�

-i}���\Êä #vvÃiÍ\ äÞääää°nÇ�n

0>}\ äÞää�Ï

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

��Íi}iÀ!�ÍÊÖÃi` �À>VÍ��� !�ÍÊÖÃi`

.�}�

0��ÃÊÀi}�ÃÍiÀÊ�ÃÊÖÃi`ÊÍ�ÊÃiÍÊÍ�iÊ���Í�>�ÊÜ>�ÖiÊv�ÀÊÍ�iÊ�Àii�ÊÜ>�ÖiÊv�ÀÊ>ÊÜiÀÍiÞÊÝ�i�Ê��Ê��ÖÀ>Ö`ÊÃ�>`��}
��`i°Ê0�iÊÜ>�ÖiÊ�ÃÊÔ¿ÃÊV��«�i�i�ÍÊ�°££Êv�Þi`Ê«���ÍÊv�À�>Í°

�.Í>ÀÍ

�.Í>ÀÍ
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!>�i\ ���Í�>�Ê�`Ê7>�Öi

2��Í\ 0iÞÍÖÀiÉ��}É
�i�`

-i}���\Êä #vvÃiÍ\ äÞääää°nÈ�ä

0>}\ äÞää
�

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

08162431 4122028

FractionsNot Used

Sign Integer Not Used

.Í>ÀÍÊÜ>�ÖiÊv�ÀÊ`�vvÖÃiÊ��}�ÍÊ«>À>�iÍiÀÊÝ�i�ÊÍiÞÍÖÀiÊ�>««��}ÊÖÃ��}ÊÀ>�«Ê>««��V>Í���Ê��`i°Ê0�iÊÜ>�Öi
�ÃÊ��ÊÔ¿ÃÊV��«�i�i�ÍÊÔ°£�Êv�Þi`Ê«���ÍÊv�À�>Í°

!>�i\ ���Í�>�Ê�ÃÊ7>�Öi

2��Í\ 0iÞÍÖÀiÉ��}É
�i�`

-i}���\Êä #vvÃiÍ\ äÞääää°nÈ�n

0>}\ äÞää
�

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

08162431 4122028

FractionsNot Used

Sign Integer Not Used

.Í>ÀÍÊÜ>�ÖiÊv�ÀÊÃ«iVÖ�>ÀÊ��}�ÍÊ«>À>�iÍiÀÊÝ�i�ÊÍiÞÍÖÀiÊ�>««��}ÊÖÃ��}ÊÀ>�«Ê>««��V>Í���Ê��`i°Ê0�iÊÜ>�Öi
�ÃÊ��ÊÔ¿ÃÊV��«�i�i�ÍÊÔ°£�Êv�Þi`Ê«���ÍÊv�À�>Í°

�`.Í>ÀÍ

�Ã.Í>ÀÍ
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!>�i\ ��V>�LÖvviÀÊ
>Í>Ê
�Ý���>`

2��Í\ ��V>�LÖvviÀÊ-É8

-i}���\Êä #vvÃiÍ\ äÞääää°nn�n

0>}\ äÞä££Ï

-iÃiÍÊ7>�Öi\ 2�`iv��i`

8À�Íi

än£ÈÔ{Ï£

Reserved 15 or 16 bit Depth value

1 bit Stencil value

2Ãi`ÊÍ�Ê`�Ý���>`Ê`i«Í�Ê>�`É�ÀÊÃÍi�V��Ê`>Í>ÊÍ�Ê��V>�LÖvviÀÊ�i��Àß°Ê
>Í>ÊÃ��Ö�`ÊLiÊÃÖ««��i`Ê��ÊÍ�iÊÀ>Ý
��V>�LÖvviÀÊv�À�>Í°

!>�i\ ��V>�LÖvviÀÊ
i«Í�Ê2«��>`

2��Í\ ��V>�LÖvviÀÊ-É8

-i}���\Êä #vvÃiÍ\ äÞääää°nn
ä

0>}\ äÞä££È

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

0 16 bit Depth value

2Ãi`ÊÍ�ÊÖ«��>`Ê`i«Í�Ê`>Í>ÊvÀ��Ê��V>�LÖvviÀÊ�i��Àß°Ê0��ÃÊÀi}�ÃÍiÀÊÃ��Ö�`Ê��ÍÊLiÊÝÀ�ÍÍi�ÊÍ�°Ê�ÍÊ�Ã
`�VÖ�i�Íi`Ê�iÀiÊÍ�Ê}�ÜiÊÍ�iÊÍ>}ÊÜ>�ÖiÊ>�`Êv�À�>ÍÊ�vÊÍ�iÊ`>Í>ÊÝ�i�ÊÀi>`ÊvÀ��ÊÍ�iÊ��ÃÍÊ#ÖÍÊ���#°Ê�v
Í�iÊ`i«Í�ÊLÖvviÀÊ�ÃÊ�iÃÃÊÍ�>�Ê£ÈÊL�ÍÃ]ÊÍ�iÊ`i«Í�ÊÜ>�ÖiÊ�ÃÊÀ�}�ÍÊ�ÖÃÍ�v�i`Ê>�`ÊãiÀ�ÊiÞÍi�`i`

�

>Í>

�

i«Í�
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!>�i\ ��V>�LÖvviÀÊ-i>`Ê��À�>Í

2��Í\ ��V>�LÖvviÀÊ-É8

-i}���\Êä #vvÃiÍ\ äÞääää°nnnn

0>}\ äÞä£££

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Reserved


i«Í�Ê8�`Í�

.Íi�V��Ê8�`Í�

.«iV�v�iÃÊÍ�iÊv�À�>ÍÊÖÃi`ÊÝ�i�ÊÀi>`��}ÊvÀ��Ê��V>�LÖvviÀÊ�i��Àß°Ê0�iÊivviVÍÊ�vÊVÀi>Í��}Ê>Êv�À�>ÍÊÝ�Í�
�ÜiÀ�>««��}Êv�i�`ÃÊ�ÃÊÖ�`iv��i`°Ê0�iÀiÊ�ÃÊ��Ê�ii`ÊÍ�ÊÃß�V�À���ãiÊ+�- �
��ÊLiv�ÀiÊV�>�}��}ÊÍ��Ã
Ài}�ÃÍiÀ°


�Íä�£ 
i«Í�Ê8�`Í�\
äÊrÊ£È
£ÊrÊÀiÃiÀÜi`
ÔÊrÊÀiÃiÀÜi`
ÏÊrÊ£x


�ÍÔ�Ï .Íi�V��Ê8�`Í�\
äÊrÊä
£ÊrÊÀiÃiÀÜi`
ÔÊrÊÀiÃiÀÜi`
ÏÊrÊ£

�
-i>`��À�>Í



4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP �À>«��VÃÊ-i}�ÃÍiÀÊ-iviÀi�Vi

�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ���

!>�i\ ��V>�LÖvviÀÊ-i>`Ê �`i

2��Í\ ��V>�LÖvviÀÊ-É8

-i}���\Êä #vvÃiÍ\ äÞääää°nnnä

0>}\ äÞä££ä

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Reserved PP2Reserved PP1 PP0

+>ÀÍ�>�Ê«À�`ÖVÍÊÃi�iVÍ���

-i>`.�ÖÀViÊi�>L�i

-i>`
iÃÍ��>Í���Êi�>L�i


>Í>Ê0ß«i

8��`�ÝÊ�À�}��

+>ÍV�Ê��>L�i

���ÍÀ��ÃÊÀi>`��}ÊvÀ��Ê��V>�LÖvviÀÊ�i��Àß°

��V�ÀÀiVÍÊ`>Í>ÊV>�ÊLiÊÀi>`Ê�vÊÀi>`ÃÊ>ÀiÊi�>L�i`ÊLÖÍÊÍ�iÊÃ>�iÊ`>Í>Ê�>`Ê�ÖÃÍÊLii�ÊÝÀ�ÍÍi�ÊÝ�Í�ÊÀi>`Ã
`�Ã>L�i`°Ê0�Ê>Ü��`ÊÍ��ÃÊ«À�L�i�]Ê>Ê8>�Í��À���«�iÍ���ÊV���>�`ÊÃ��Ö�`ÊLiÊÃi�ÍÊ>vÍiÀÊi�>L���}ÊÀi>`Ã]
LÖÍÊ«À��ÀÊÍ�ÊÍ�iÊ�iÞÍÊ«À���Í�Üi°


�Íä�Ô +>ÀÍ�>�Ê+À�`ÖVÍÊäÊ�Ê.iiÊ�««i�`�ÞÊ�Êv�ÀÊ>ÊÍ>L�iÊ�vÊÜ>�ÖiÃ


�ÍÏ�x +>ÀÍ�>�Ê+À�`ÖVÍÊ£Ê�Ê.iiÊ�««i�`�ÞÊ�Êv�ÀÊ>ÊÍ>L�iÊ�vÊÜ>�ÖiÃ


�ÍÈ�n +>ÀÍ�>�Ê+À�`ÖVÍÊÔÊ�Ê.iiÊ�««i�`�ÞÊ�Êv�ÀÊ>ÊÍ>L�iÊ�vÊÜ>�ÖiÃ


�Í� -i>`Ê.�ÖÀViÊ��>L�i\
äÊrÊ��ÊÀi>`
£ÊrÊ`�ÊÀi>`


�Í£ä -i>`Ê
iÃÍ��>Í���Ê��>L�i\
äÊrÊ��ÊÀi>`
£ÊrÊ`�ÊÀi>`


�Í£È�£Ç 
>Í>Ê0ß«i\
äÊrÊ
iv>Ö�Í
£ÊrÊ��V>�LÖvviÀÊ.Íi�V��
ÔÊrÊ��V>�LÖvviÀÊ
i«Í�


�Í£n 8��`�ÝÊ#À�}��\
äÊrÊ0�«Ê�ivÍ
£ÊrÊ
�ÍÍ��Ê�ivÍ


�Í£� +>ÍV�Ê��>L�i

äÊrÊ
�Ã>L�i
£ÊrÊ��>L�iÊ«>ÍV�i`Ê>``ÀiÃÃ��}Ê�vÊÍ�iÊ��V>�LÖvviÀ

�
-i>` �`i
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!>�i\ ��V>�LÖvviÀÊ.�ÖÀViÊ#vvÃiÍ

2��Í\ ��V>�LÖvviÀÊ-É8

-i}���\Êä #vvÃiÍ\ äÞääää°nn�ä

0>}\ äÞä££Ô

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

24bit signed integerNot used

.iÍÃÊÍ�iÊ�vvÃiÍÊvÀ��Ê`iÃÍ��>Í���ÊÍ�ÊÃ�ÖÀViÊv�ÀÊ>ÊV�«ßÊ�«iÀ>Í���Ê��ÊÍ�iÊ��V>�LÖvviÀ]Ê�°i°\

Ã�ÖÀViÊ�vvÃiÍÊrÊ`iÃÍ��>Í���Ê>``ÀiÃÃÊ�ÊÃ�ÖÀViÊ>``ÀiÃÃ

!>�i\ ��V>�LÖvviÀÊ.Íi�V��Ê2«��>`

2��Í\ ��V>�LÖvviÀÊ-É8

-i}���\Êä #vvÃiÍ\ äÞääää°nn�n

0>}\ äÞä££x

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`É#ÖÍ«ÖÍ

än£ÈÔ{Ï£

0

1 bit Stencil value

2Ãi`ÊÍ�ÊÖ«��>`ÊÃÍi�V��Ê`>Í>ÊvÀ��Ê��V>�LÖvviÀÊ�i��Àß°Ê0��ÃÊÀi}�ÃÍiÀÊÃ��Ö�`Ê��ÍÊLiÊÝÀ�ÍÍi�ÊÍ�°Ê�ÍÊ�Ã
`�VÖ�i�Íi`Ê�iÀiÊÍ�Ê}�ÜiÊÍ�iÊÍ>}ÊÜ>�ÖiÊ>�`Êv�À�>ÍÊ�vÊÍ�iÊ`>Í>ÊÝ�i�ÊÀi>`ÊvÀ��ÊÍ�iÊ��ÃÍÊ#ÖÍÊ���#°

�
.�ÖÀVi#vvÃiÍ

�
.Íi�V��
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!>�i\ ��V>�LÖvviÀÊ8��`�ÝÊ
>Ãi

2��Í\ ��V>�LÖvviÀÊ-É8

-i}���\Êä #vvÃiÍ\ äÞääää°nn
n

0>}\ äÞä££Ç

-iÃiÍÊ7>�Öi\ 2�`iv��i`Ê -i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

24 bit unsigned integerNot used

���Í>��ÃÊÍ�iÊVÖÀÀi�ÍÊL>ÃiÊ>``ÀiÃÃÊ�vÊÍ�iÊÝ��`�ÝÊ��ÊÍ�iÊ��V>�LÖvviÀ°

�
8��`�Ý
>Ãi
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!>�i\ ��V>�LÖvviÀÊ8À�ÍiÊ��À�>Í

2��Í\ ��V>�LÖvviÀÊ-É8

-i}���\Êä #vvÃiÍ\ äÞääää°nn�n

0>}\ äÞä££�

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Reserved


i«Í�Ê8�`Í�

.Íi�V��Ê8�`Í�

.«iV�v�iÃÊÍ�iÊv�À�>ÍÊÖÃi`ÊÝ�i�ÊÝÀ�Í��}ÊÍ�Ê��V>�LÖvviÀÊ�i��Àß°Ê0�iÊivviVÍÊ�vÊÃiÍÍ��}Ê>ÊV��v�}ÖÀ>Í���
Ý�Í�Ê�ÜiÀ�>««��}Êv�i�`ÃÊ�ÃÊÖ�`iv��i`°


�Íä�£ 
i«Í�Ê8�`Í�\
äÊrÊ£È
£ÊrÊÀiÃiÀÜi`
ÔÊrÊÀiÃiÀÜi`
ÏÊrÊ£x


�ÍÔ�Ï .Íi�V��Ê8�`Í�\
äÊrÊä
£ÊrÊÀiÃiÀÜi`
ÔÊrÊÀiÃiÀÜi`
ÏÊrÊ£

�
8À�Íi��À�>Í
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!>�i\ ��V>�LÖvviÀÊ8À�ÍiÊ �`i

2��Í\ ��V>�LÖvviÀÊ-É8

-i}���\Êä #vvÃiÍ\ äÞääää°nn�ä

0>}\ äÞä££n

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Reserved

8À�ÍiÊ��>L�i


�Íä 8À�ÍiÊ��>L�i\
äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i

�
8À�Íi �`i

���ÍÀ��ÃÊÝÀ�Í��}ÊÍ�ÊÍ�iÊ��V>�LÖvviÀ°
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!>�i\ ��}�VÊ#«Ê �`i

2��Í\ ��}�VÊ#«

-i}���\Êä #vvÃiÍ\ äÞääää°nnÔn

0>}\ äÞä£äx

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Reserved

��}�V>�#«Êi�>L�i

2Ãi���ÃÍ>�Í�
8À�Íi
>Í>

LogicOp

���ÍÀ��ÃÊ��}�V>�Ê#«iÀ>Í���ÃÊ��ÊÍ�iÊvÀ>�iLÖvviÀ°

0�iÊ2Ãi���ÃÍ>�Í�
8À�Íi
>Í>ÊL�ÍÊÝ�i�ÊÃiÍÊÍ�Ê��i]ÊV>ÖÃiÃÊÍ�iÊV���ÀÊÜ>�ÖiÊ��ÊÍ�iÊ�
8À�Íi
>Í>ÊÀi}�ÃÍiÀ
Í�ÊLiÊÝÀ�ÍÍi�ÊÍ�ÊÍ�iÊvÀ>�iLÖvviÀ]ÊÀ>Í�iÀÊÍ�>�ÊÍ�iÊvÀ>}�i�Í¿ÃÊV���À°Ê0��ÃÊV>�Ê>V��iÜiÊ��}�iÀÊL>�`Ý�`Í�
��Í�ÊÍ�iÊvÀ>�iLÖvviÀÊv�ÀÊv�>ÍÊÃ�>`i`Ê«À���Í�ÜiÃ]ÊLÖÍÊ�>ßÊ���ßÊLiÊÖÃi`ÊÝ�i�Ê��}�V>�#«ÃÊ>ÀiÊ`�Ã>L�i`Ê­L�Í
äÊV�i>Ài`ÊÍ�Êä®


�Íä ��}�VÊ#«Ê��>L�i\
äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


�Í£�{ ��}�VÊ#«\

Mode Name Operation Mode Name Operation
0 CLEAR 0 8 NOR ~(S | D)
1 AND S & D 9 EQUIV ~(S ^ D)
2 AND REVERSE S & ~D 10 INVERT ~D
3 COPY S 11 OR REVERSE S | ~D
4 AND INVERTED ~S & D 12 COPY INVERT ~S
5 NO-OP D 13 OR INVERT ~S | D
6 XOR S ^ D 14 NAND ~(S & D)
7 OR S | D 15 SET 1

8�iÀi\ .ÊrÊ.�ÖÀViÊ­vÀ>}�i�Í®ÊV���À]Ê
ÊrÊ
iÃÍ��>Í���Ê­vÀ>�iLÖvviÀ®ÊV���À°


�Íx 2Ãi���ÃÍ>�Í�
8À�Íi
>Í>\
äÊrÊ7>À�>L�i
£ÊrÊ���ÃÍ>�Í

��}�V>�#« �`i
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!>�i\  >ÞÊ��ÍÊ-i}���

2��Í\ ��ÃÍÊ#ÖÍ

-i}���\Êä #vvÃiÍ\ äÞääää°n�Ïä

0>}\ äÞä£nÈ

-iÃiÍÊ7>�Öi\ 2�`iv��i`

8À�Íi

0�iÊv�À�>ÍÊ�vÊÍ�iÊ`>Í>Ê��«ÖÍÊ�Ã\

än£ÈÔ{Ï£

Reserved

0�iÊv�À�>ÍÊ�vÊÍ�iÊ`>Í>Ê�ÖÍ«ÖÍÊ�Ã\

än£ÈÔ{Ï£

16 bit 2’s complement integer Max X16 bit 2’s complement integer Max Y

0��ÃÊV���>�`ÊV>ÖÃiÃÊÍ�iÊ�>Þ��Ö�ÊV��À`��>ÍiÃÊ�vÊÍ�iÊ��ÍÊÀi}���ÊÍ�ÊLiÊ«>ÃÃi`ÊÍ�ÊÍ�iÊ��ÃÍÊ#ÖÍÊ���#]
Ö��iÃÃÊVÖ��i`ÊLßÊÍ�iÊÃÍ>Í�ÃÍ�VÃÊL�ÍÃÊ��ÊÍ�iÊ���ÍiÀ �`iÊÀi}�ÃÍiÀ°

0�iÊV�ÀÀiÃ«��`��}ÊÍ>}ÊÜ>�ÖiÊ�ÖÍ«ÖÍÊ�Ã\ÊÊäÞ£nÈ

 >Þ��Í-i}���
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!>�i\  >ÞÊ-i}���

2��Í\ ��ÃÍÊ#ÖÍ

-i}���\Êä #vvÃiÍ\ äÞääää°n�£n

0>}\ äÞä£nÏ

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

16 bit 2’s complement integer Max X16 bit 2’s complement integer Max Y

0��ÃÊÀi}�ÃÍiÀÊ�>ÃÊÍÝ�ÊÖÃiÃ\

£°ÊÊ
ÖÀ��}Ê+�V���}Ê�ÍÊV��Í>��ÃÊÍ�iÊ�>Þ��Ö�Ê­9]:®ÊÜ>�ÖiÊv�ÀÊÍ�iÊ«�V�ÊÀi}���°

Ô°ÊÊ
ÖÀ��}Ê�ÞÍi�ÍÊV���iVÍ���]Ê�ÍÊ�ÃÊÃiÍÊÍ�ÊÍ�iÊ���Í�>�Ê�����Ö�Ê­9]:®ÊiÞÍi�Í]Ê>�`ÊÍ�iÀi>vÍiÀÊÝ���ÊLi
Ö«`>Íi`ÊÝ�i�iÜiÀÊ>�Êi��}�L�iÊvÀ>}�i�ÍÊ�ÃÊ}i�iÀ>Íi`ÊÝ��V�Ê�>ÃÊ>Ê��}�iÀÊ9Ê�ÀÊ:ÊÜ>�Öi]ÊÝ�Í�ÊÍ�>ÍÊ��}�iÀ
Ü>�Öi°Ê!�ÍiÊi��}�L�iÊvÀ>}�i�ÍÃÊV>�ÊLiÊi�Í�iÀÊÍ��ÃiÊÍ�>ÍÊ>ÀiÊÝÀ�ÍÍi�Ê>ÃÊ«�Þi�ÃÊ#-ÊÍ��ÃiÊÍ�>ÍÊÝiÀi
À>ÃÍiÀ�ãi`]ÊLÖÍÊÝiÀiÊVÖ��i`ÊvÀ��ÊLi��}Ê`À>Ý�]Ê>ÃÊV��ÍÀ���i`ÊLßÊÍ�iÊ.Í>Í�ÃÍ�V �`iÊÀi}�ÃÍiÀ°

0��ÃÊÀi}�ÃÍiÀÊ�ÃÊÖ�ÖÃÖ>�Ê��ÊÍ�>ÍÊ�ÍÃÊV��Íi�ÍÃÊ>ÀiÊÖ«`>Íi`ÊLßÊ+�- �
��Ê`ÖÀ��}ÊÀi�`iÀ��}]Ê>�`ÊÃ�Ê�vÊÀi>`
L>V�]ÊÝ���Ê��ÍÊ�iViÃÃ>À��ßÊLiÊÍ�iÊÃ>�iÊ>ÃÊÝ�i�Ê�À�}��>��ßÊÃÍ�Ài`°

 >Þ-i}���
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!>�i\  ��Ê��ÍÊ-i}���

2��Í\ ��ÃÍÊ#ÖÍ

-i}���\Êä #vvÃiÍ\ äÞääää°n�Ôn

0>}\ äÞä£nx

-iÃiÍÊ7>�Öi\ 2�`iv��i`

8À�Íi

0�iÊv�À�>ÍÊ�vÊÍ�iÊ`>Í>Ê��«ÖÍÊ�Ã\

än£ÈÔ{Ï£

Reserved

0�iÊv�À�>ÍÊ�vÊÍ�iÊ`>Í>Ê�ÖÍ«ÖÍÊ�Ã\

än£ÈÔ{Ï£

16 bit 2’s complement integer Min X16 bit 2’s complement integer Min Y

0��ÃÊV���>�`ÊV>ÖÃiÃÊÍ�iÊ�����Ö�ÊV��À`��>ÍiÃÊ�vÊÍ�iÊ��ÍÊÀi}���ÊÍ�ÊLiÊ«>ÃÃi`ÊÍ�ÊÍ�iÊ��ÃÍÊ#ÖÍÊ���#]
Ö��iÃÃÊVÖ��i`ÊLßÊÍ�iÊÃÍ>Í�ÃÍ�VÃÊL�ÍÃÊ��ÊÍ�iÊ���ÍiÀ �`iÊÀi}�ÃÍiÀ°

0�iÊV�ÀÀiÃ«��`��}ÊÍ>}ÊÜ>�ÖiÊ�ÖÍ«ÖÍÊ�Ã\ÊÊäÞ£nx

 ����Í-i}���
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!>�i\  ��Ê-i}���

2��Í\ ��ÃÍÊ#ÖÍ

-i}���\Êä #vvÃiÍ\ äÞääää°n�£ä

0>}\ äÞä£nÔ

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

16 bit 2’s complement integer Min X16 bit 2’s complement integer Min Y

0��ÃÊÀi}�ÃÍiÀÊ�>ÃÊÍÝ�ÊÖÃiÃ\

£°ÊÊ
ÖÀ��}Ê+�V���}Ê�ÍÊV��Í>��ÃÊÍ�iÊ�����Ö�Ê­9]:®ÊÜ>�ÖiÊv�ÀÊÍ�iÊ«�V�ÊÀi}���°

Ô°ÊÊ
ÖÀ��}Ê�ÞÍi�ÍÊV���iVÍ���]Ê�ÍÊ�ÃÊÃiÍÊÍ�ÊÍ�iÊ���Í�>�Ê�>Þ��Ö�Ê­9]:®ÊiÞÍi�Í]Ê>�`ÊÍ�iÀi>vÍiÀÊÝ���ÊLi
Ö«`>Íi`ÊÝ�i�iÜiÀÊ>�Êi��}�L�iÊvÀ>}�i�ÍÊ�ÃÊ}i�iÀ>Íi`ÊÝ��V�Ê�>ÃÊ>Ê��ÝiÀÊ9Ê�ÀÊ:ÊÜ>�Öi]ÊÝ�Í�ÊÍ�>ÍÊ��ÝiÀ
Ü>�Öi°Ê!�ÍiÊi��}�L�iÊvÀ>}�i�ÍÃÊV>�ÊLiÊi�Í�iÀÊÍ��ÃiÊÍ�>ÍÊ>ÀiÊÝÀ�ÍÍi�Ê>ÃÊ«�Þi�ÃÊ#-ÊÍ��ÃiÊÍ�>ÍÊÝiÀi
À>ÃÍiÀ�ãi`]ÊLÖÍÊÝiÀiÊVÖ��i`ÊvÀ��ÊLi��}Ê`À>Ý�]Ê>ÃÊV��ÍÀ���i`ÊLßÊÍ�iÊ.Í>Í�ÃÍ�V �`iÊÀi}�ÃÍiÀ°

0��ÃÊÀi}�ÃÍiÀÊ�ÃÊÖ�ÖÃÖ>�Ê��ÊÍ�>ÍÊ�ÍÃÊV��Íi�ÍÃÊ>ÀiÊÖ«`>Íi`ÊLßÊ+�- �
��Ê`ÖÀ��}ÊÀi�`iÀ��}]Ê>�`ÊÃ�Ê�vÊÀi>`
L>V�]ÊÝ���Ê��ÍÊ�iViÃÃ>À��ßÊLiÊÍ�iÊÃ>�iÊ>ÃÊÝ�i�Ê�À�}��>��ßÊÃÍ�Ài`°

 ��-i}���
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!>�i\ +>V�i`ÊV�«ßÊ����ÍÃ

2��ÍÃ\ �À>�iLÖvviÀÊ-É8

-i}���\Êä #vvÃiÍ\ äÞääää°n£xä

0>}\ äÞääÔ�

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

12 bit integer XStart !�ÍÊÖÃi` 12 bit integer XEnd

-iÃiÀÜi`

-i�>Í�Üi#vvÃiÍ

.iÍÃÊÍ�iÊÃÍ>ÀÍÊ>�`Êi�`Ê����ÍÃÊ��Ê9Êv�ÀÊ«>V�i`ÊV�«�iÃ°Ê��ßÊ«�Þi�ÃÊ�ß��}Ê�ÖÍÃ�`iÊÍ�iÊÃ«iV�v�i`ÊÀ>�}iÊ>ÀiÊ��Í
«��ÍÍi`°Ê0��ÃÊÍiÃÍÊ�ÃÊ���ßÊ>VÍ�ÜiÊÝ�i�ÊÍ�iÊ+>V�i`
>Í>ÊL�ÍÊ��Ê�
-i>` �`iÊ�ÃÊi�>L�i`°


�Íä�££ 9��`\Ê£ÔÊL�ÍÊÔ¿ÃÊV��«�i�i�ÍÊÜ>�Öi


�Í£È�ÔÇ 9.Í>ÀÍ\Ê£ÔÊL�ÍÊÔ¿ÃÊV��«�i�i�ÍÊÜ>�Öi


�ÍÔ��Ï£ -i�>Í�ÜiÊ#vvÃiÍ\

ÏÊL�ÍÊÔ¿ÃÊV��«���i�ÍÊÜ>�ÖiÊÝ��V�ÊÃ«iV�v�iÃÊÍ�iÊ�Ö�LiÀÊ�vÊÊ«�Þi�ÃÊÍ�>ÍÊÍ�iÊÃ�ÖÀViÊ`>Í>
�>ÃÊÍ�ÊLiÊ>`�ÖÃÍi`ÊÍ�Ê>��}�ÊÝ�Í�ÊÍ�iÊ`iÃÍ��>Í���Ê`>Í>°Ê0�iÊ�
-i>` �`iÊÀi}�ÃÍiÀ
>�Ã�Ê�>ÃÊÍ��ÃÊv�i�`Ê>�`ÊÍ�iÊ�>ÃÍÊ��>`i`Ê�vÊÍ�iÃiÊÍÝ�ÊÀi}�ÃÍiÀÃÊÍ>�iÃÊivviVÍ°

+>V�i`
>Í>����ÍÃ
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!>�i\ +�V�Ê-iÃÖ�Í

2��Í\ ��ÃÍÊ#ÖÍ

-i}���\Êä #vvÃiÍ\ äÞääää°n�Ïn

0>}\ äÞä£nÇ

-iÃiÍÊ7>�Öi\ 2�`iv��i`

8À�Íi

0�iÊv�À�>ÍÊ�vÊÍ�iÊ`>Í>Ê��«ÖÍÊ�Ã\

än£ÈÔ{Ï£

Reserved

0�iÊv�À�>ÍÊ�vÊÍ�iÊ`>Í>Ê�ÖÍ«ÖÍÊ�Ã\

än£ÈÔ{Ï£

Reserved

+�V���>}

0��ÃÊV���>�`ÊV>ÖÃiÃÊÍ�iÊVÖÀÀi�ÍÊÃÍ>ÍÖÃÊ�vÊÍ�iÊ«�V���}ÊÀiÃÖ�ÍÊÍ�ÊLiÊ«>ÃÃi`ÊÍ�ÊÍ�iÊ��ÃÍÊ#ÖÍÊ���#]
Ö��iÃÃÊVÖ��i`ÊLßÊÍ�iÊÃÍ>Í�ÃÍ�VÃÊL�ÍÃÊ��ÊÍ�iÊ���ÍiÀ �`iÊÀi}�ÃÍiÀ°

0�iÊV�ÀÀiÃ«��`��}ÊÍ>}ÊÜ>�ÖiÊ�ÖÍ«ÖÍÊ�Ã\ÊäÞ£nÇ


�Íä +�V���>}\
äÊrÊ �ÃÃ
£ÊrÊ��ÍÊ�>ÃÊ�VVÖÀÀi`


�Í£ 
ÖÃß��>}\
äÊrÊ�`�i
£ÊrÊ
ÖÃßÊ�ÊÖÃi`ÊÍ�ÊÜ>��`>ÍiÊÍ�iÊ+�V�Ê��>}ÊL�ÍÊ�vÊÍ��ÃÊÀi}�ÃÍiÀÊ�ÃÊ«���i`Ê`�ÀiVÍ�ß

+�V�-iÃÖ�Í
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!>�i\ ���Í�>�ÊÍiÞÍÖÀiÊ,ÊÜ>�Öi

2��Í\ 0iÞÍÖÀiÊ�``ÀiÃÃ

-i}���\Êä #vvÃiÍ\ äÞääää°nÏ
n

0>}\ äÞääÇÇ

-iÃiÍÊ7>�Öi\ 2�`iv��i`

8À�Íi

0�iÊv�À�>ÍÊ�vÊÍ�iÊ`>Í>Ê��«ÖÍÊ�Ã\

än£ÈÔ{Ï£

ReservedFraction

��Íi}iÀ

.�}�

2Ãi`ÊÍ�ÊÃiÍÊÍ�iÊ���Í�>�ÊÜ>�ÖiÊv�ÀÊÍ�iÊ,ÊV��À`��>ÍiÊÝ�i�ÊÍiÞÍÖÀiÊ�>««��}°Ê��À�>ÍÊ�ÃÊÔ¿ÃÊV��«�i�i�Í
Ô°ÔÇÊv�Þi`Ê«���Í°

,.Í>ÀÍ
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!>�i\ ->ÃÍiÀ�ãiÀÊ �`i

2��Í\ ->ÃÍiÀ�ãiÀ

-i}���\Êä #vvÃiÍ\ äÞääää°nä�ä

0>}\ äÞää£{

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Reserved

 �ÀÀ�À
�Í >Ã�

��ÜiÀÍ
�Í >Ã�

�À>VÍ����`�ÖÃÍ


�>Ã���À`��>ÍiÃ

��ÀVi
>V�}À�Ö�`����À


�Í >Ã�
ßÍi.Ý>« �`i


�Í >Ã�+>V���}


�Í >Ã�#vvÃiÍ

��ÃÍ
>Í>
ßÍi.Ý>« �`i

-iÃiÀÜi`


�Í >Ã�-i�>Í�Üi

����ÍÃ��>L�i


iv��iÃÊÍ�iÊ���}ÊÍiÀ�Ê��`iÊ�vÊ�«iÀ>Í���Ê�vÊÍ�iÊ->ÃÍiÀ�ãiÀ°


�Íä  �ÀÀ�À
�Í >Ã�

äÊrÊÖÃiÊL�ÍÊ�>Ã�ÊvÀ��Ê�i>ÃÍÊÍ�Ê��ÃÍÊÃ�}��v�V>�ÍÊL�Í
£ÊrÊÖÃiÊL�ÍÊ�>Ã�ÊvÀ��Ê��ÃÍÊÍ�Ê�i>ÃÍÊÃ�}��v�V>�ÍÊL�Í


�Í£ ��ÜiÀÍ
�Í >Ã�

äÊrÊÍiÃÍÊ>}>��ÃÍÊL�Í�>Ã�
£ÊrÊÍiÃÍÊ>}>��ÃÍÊ��ÜiÀÍi`ÊL�Í�>Ã�


�ÍÔ�Ï �À>VÍ����`�ÖÃÍÊ0�iÃiÊL�ÍÃÊ>ÀiÊv�ÀÊÍ�iÊ���Í��Öi!iÝ���iÊV���>�`Ê>�`ÊÃ«iV�vßÊ��Ý
Í�iÊvÀ>VÍ���ÊL�ÍÃÊ��ÊÍ�iÊ:Ê>�`Ê9
��Ê

�ÃÊ>ÀiÊ>`�ÖÃÍi`°

äÊrÊ!�Ê>`�ÖÃÍ�i�ÍÊ�ÃÊ`��i]
£ÊrÊ.iÍÊÍ�iÊvÀ>VÍ���ÊL�ÍÃÊÍ�ÊãiÀ�]
ÔÊrÊ.iÍÊÍ�iÊvÀ>VÍ���ÊL�ÍÃÊÍ�Ê�>�v°
ÏÊrÊ.iÍÊÍ�iÊvÀ>VÍ���ÊÍ�Ê�i>À�ßÊ�>�v]Ê�°i°ÊäÞÇ���


�Í{�x 
�>Ã���À`��>ÍiÃÊ0�iÃiÊL�ÍÃÊV��ÍÀ��Ê��ÝÊ�ÖV�Ê�ÃÊ>``i`Ê��Í�ÊÍ�iÊ.Í>ÀÍ9
��]
.Í>ÀÍ9.ÖLÊ>�`Ê.Í>ÀÍ:ÊÜ>�ÖiÃÊÝ�i�ÊÍ�ißÊ>ÀiÊ��>`i`Ê��Í�ÊÍ�iÊ

�ÊÖ��ÍÃ°ÊÊ0�i
�À�}��>�ÊÀi}�ÃÍiÀÃÊ>ÀiÊ��ÍÊivviVÍi`°

äÊrÊ=iÀ�Ê�ÃÊ>``i`]
£ÊrÊ�>�vÊ�ÃÊ>``i`
ÔÊrÊ!i>À�ßÊ�>�vÊ�ÃÊ>``i`]Ê�°i°ÊäÞÇ���


�ÍÈ ��ÀVi
>V�}À�Ö�`����ÀÊ���ÍÀ��ÃÊ�«iÀ>Í���Ê�vÊL�Í�>Ã�ÊÍiÃÍ°Ê�vÊ`�Ã>L�i`Ê>�ßÊvÀ>}�i�Í
v>����}ÊÍ�iÊÍiÃÍÊ�ÃÊ`�ÃV>À`i`°Ê�vÊi�>L�i`Ê>�ßÊvÀ>}�i�ÍÊv>����}ÊÍ�iÊÍiÃÍÊ�ÃÊ`À>Ý�Ê­�Í�iÀ

->ÃÍiÀ�ãiÀ �`i
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ÍiÃÍÃÊ>���Ý��}®ÊLÖÍÊÍ�iÊV���ÀÊ�ÃÊÍ>�i�ÊvÀ��ÊÍ�iÊ0iÞi�äÊÀi}�ÃÍiÀ°Ê2Ãi`ÊÍ�ÊÃÖ««�ÀÍ
v�Ài}À�Ö�`ÉL>V�}À�Ö�`ÊV���ÀÃ°

äÊrÊ`�Ã>L�i`
£ÊrÊi�>L�i`


�ÍÇ�n 
�Í >Ã�
ßÍi.Ý>« �`i°ÊÊ���ÍÀ��ÃÊLßÍiÊÃÝ>««��}Êv�ÀÊL�Í�>Ã�°ÊÊ��«ÖÍÊ�
�


äÊrÊ�
�

£ÊrÊ
�
�
ÔÊrÊ�
�

ÏÊrÊ
�
�


�Í� 
�Í >Ã�+>V���}°

äÊrÊL�Í�>Ã�Ê«>V�i`
£ÊrÊ�iÝÊ`>Í>ÊiÜiÀßÊÃV>����i


�Í£ä�£{ 
�Í >Ã�#vvÃiÍ°ÊÊ+�Ã�Í���Ê�vÊv�ÀÃÍÊL�ÍÊÍ�ÊÍiÃÍÊ��ÊL�Í�>Ã�°


�Í£x�£È ��ÃÍ
>Í>
ßÍi.Ý>« �`i°ÊÊ���ÍÀ��ÃÊLßÍiÊÃÝ>««��}Êv�ÀÊ��ÃÍÊ`>Í>°ÊÊ��«ÖÍÊ�
�


äÊrÊ�
�

£ÊrÊ
�
�
ÔÊrÊ�
�

ÏÊrÊ
�
�


�Í£n ����ÍÃ��>L�i°ÊÊ��>L�iÊ9Ê>�`Ê:Ê����ÍÃÊV�iV���}

äÊrÊ`�Ã>L�i`
£ÊrÊi�>L�i`


�Í£� 
�Í >Ã�-i�>Í�Üi

äÊrÊL�Í�>Ã�Ê��`iÞi`ÊLßÊV�Ö�ÍiÀ
£ÊrÊL�ÍÊ�>Ã�Ê��`iÞi`ÊLßÊ9Ê«�Ã�Í���
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!>�i\ -iVÍ>�}�iÊ#À�}��

2��Í\ ->ÃÍiÀ�ãiÀ

-i}���\Êä #vvÃiÍ\ äÞääää°nä
ä

0>}\ äÞää£�

-iÃiÍÊ7>�Öi\ 2�`iv��i`

8À�Íi

än£ÈÔ{Ï£

Ignored �}��Ài`: 9


�ÍÃÊä�£x 9Ê�À�}��Ê�vÊÍ�iÊÀiVÍ>�}�iÊÍ�ÊLiÊ`À>Ý�°


�ÍÃÊ£È�Ï£ :Ê�À�}��Ê�vÊÍ�iÊÀiVÍ>�}�iÊÍ�ÊLiÊ`À>Ý�°

!>�i\ -iVÍ>�}�iÊ#À�}��

2��Í\ ->ÃÍiÀ�ãiÀ

-i}���\Êä #vvÃiÍ\ äÞääää°nä
n

0>}\ äÞää£


-iÃiÍÊ7>�Öi\ 2�`iv��i`

8À�Íi

än£ÈÔ{Ï£

Ignored �}��Ài`�i�}�Í 8�`Í�


�ÍÃÊä�£x 8�`Í�Ê�vÊÍ�iÊÀiVÍ>�}�iÊÍ�ÊLiÊ`À>Ý�°


�ÍÃÊ£È�Ï£ �i�}�ÍÊ�vÊÍ�iÊÀiVÍ>�}�iÊÍ�ÊLiÊ`À>Ý�°

-iVÍ>�}�i#À�}��

-iVÍ>�}�i.�ãi
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!>�i\ -i�`iÀ

2��Í\ ->ÃÍiÀ�ãiÀ

-i}���\Êä #vvÃiÍ\ äÞääää°näÏn

0>}\ äÞäääÇ

-iÃiÍÊ7>�Öi\ 2�`iv��i`

8À�Íi

än£ÈÔ{Ï£

Reserved

�Ài>.Í�««�i��>L�i

-iÃiÀÜi`

�>ÃÍ����Êi�>L�i

-iÃiÀÜi`

+À���Í�ÜiÊÍß«i-iÃiÀÜi`

.ß�V#�
�Í >Ã�

-iÃiÀÜi`

.ß�V#���ÃÍ
>Í>

0iÞÍÖÀi.ÖL+�Þi���ÀÀiVÍ�����>L�i

��}Êi�>L�i-iÖÃi
�Í >Ã�

-iÃiÀÜi`

��VÀi>Ãi9��VÀi>Ãi:

����>�`ÊÍ�ÊÃÍ>ÀÍÊÍ�iÊÀi�`iÀ��}Ê«À�ViÃÃ°

0�iÊ`>Í>Êv�i�`Ê`iv��iÃÊÍ�iÊÃ��ÀÍÊÍiÀ�Ê��`iÃÊÀiµÖ�Ài`ÊLßÊÍ��ÃÊ«À���Í�Üi°Ê��ÀÊ`iÍ>��Ã]ÊÃiiÊ0>L�iÊx°{°


�Íä �Ài>.Í�««�i��>L�i°Ê!�ÍiÊÍ�>ÍÊ>Ài>ÊÃÍ�««�iÊ��ÊÍ�iÊ.Í�««�iÊ2��ÍÊ�ÖÃÍÊLiÊi�>L�i`Ê>ÃÊÝi��
v�ÀÊÃÍ�««���}ÊÍ�Ê�VVÖÀ°

äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


�ÍÏ �>ÃÍ������>L�i
äÊrÊ
�Ã>L�iÊL��V�Êv�����}
£ÊrÊ��>L�iÊL��V�Êv�����}


�ÍÈ�Ç +À���Í�Üi0ß«i°Ê0�iÃiÊL�ÍÃÊ��`�V>ÍiÊÍ�iÊÍß«iÊ�vÊ+�- �
��Ê«À���Í�ÜiÊÍ�ÊLiÊ`À>Ý�°
0�iÊ«À���Í�ÜiÃÊÃÖ««�ÀÍi`Ê>�`ÊÍ�iÊV�ÀÀiÃ«��`��}ÊV�`iÃÊ>Ài\

äÊrÊ���iÃ]
£ÊrÊÍÀ>«iã��`Ã]
ÔÊrÊ«���ÍÃ]
ÏÊrÊÀiVÍ>�}�iÃ°


�Í££ .ß�V#�
�Í >Ã�°ÊÊ��>L�iÊL�Í�>Ã�ÊÍiÃÍ°ÊÊ8>�ÍÊv�ÀÊ�iÝÊL�Í�>Ã�ÊÝ�i�ÊVÖÀÀi�ÍÊ��i
iÞ«�ÀiÃÊÖ��iÃÃÊ.ß�V#���ÃÍ
>Í>Ê�ÀÊ-iÖÃi
�Í >Ã�Êi�>L�i`°

äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i

-i�`iÀ
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�Í£Ô .ß�V#���ÃÍ
>Í>°Ê8�i�ÊÍ��ÃÊL�ÍÊ�ÃÊÃiÍ]Ê>ÊvÀ>}�i�ÍÊ�ÃÊ«À�`ÖVi`Ê���ßÊÝ�i�Ê��iÊ�vÊÍ�i
v����Ý��}ÊÀi}�ÃÍiÀÃÊ�>ÃÊLii�ÊÝÀ�ÍÍi�ÊLßÊÍ�iÊ��ÃÍ\Ê
i«Í�]Ê�

>Í>]Ê�
.�ÖÀVi
>Í>]
.Íi�V��]Ê����ÀÊ�ÀÊ0iÞi�ä°Ê��Ã�Ê
�Í >Ã�+>ÍÍiÀ�Ê�vÊ.ß�V#�
�Í >Ã�Ê�ÃÊÃiÍ°

äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


�Í£Ï 0iÞÍÖÀi��>L�i°Ê!�ÍiÊÍ�>ÍÊÍ�iÊ0iÞÍÖÀiÊ2��ÍÃÊ�ÖÃÍÊLiÊÃÖ�Í>L�ßÊi�>L�i`Ê>ÃÊÝi��Êv�ÀÊ>�ß
ÍiÞÍÖÀ��}ÊÍ�Ê�VVÖÀ°

äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


�Í£{ ��}��>L�i°Ê!�ÍiÊÍ�>ÍÊÍ�iÊ��}Ê2��ÍÊ�ÖÃÍÊLiÊÃÖ�Í>L�ßÊi�>L�i`Ê>ÃÊÝi��Êv�ÀÊ>�ßÊv�}}��}
Í�Ê�VVÖÀ°

äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


�Í£È .ÖL+�Þi���ÀÀiVÍ�����>L�i°Ê��>L�iÃÊÍ�iÊÃÖLÊ«�Þi�ÊV�ÀÀiVÍ���Ê�vÊV���À]Ê`i«Í�]Êv�}Ê>�`
ÍiÞÍÖÀiÊÜ>�ÖiÃÊ>ÍÊÍ�iÊÃÍ>ÀÍÊ�vÊ>ÊÃV>����iÊÃ«>�°

äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


�Í£Ç -iÖÃi
�Í >Ã�°ÊÊ����ÝÃÊÍ�iÊL�Í�>Ã�ÊÍ�ÊLiÊÀiÖÃi`ÊÝ�i�Ê�ÍÊ�>ÃÊiÞ«�Ài`ÆÊ�vÊi�>L�i`ÊÍ�i
->ÃÍiÀ�ãiÀÊÝ���Ê��ÍÊÝ>�ÍÊv�ÀÊ>Ê�iÝÊ�>Ã�ÊÝ�i�ÊÍ�iÊVÖÀÀi�ÍÊ��iÊ�>ÃÊLii�ÊÖÃi`°

äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


�Í£n�Ôä -iÃiÀÜi`°


�ÍÔ£ ��VÀi>Ãi9°ÊÊ.«iV�v�iÃÊÍ�>ÍÊÍ�iÊÀiVÍ>�}�iÊ«À���Í�ÜiÊÃ��Ö�`ÊLiÊv���i`Ê��ÊÍ�iÊ`�ÀiVÍ���Ê�v
��VÀi>Ã��}Ê9°

äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


�ÍÔÔ ��VÀi>Ãi:°ÊÊ.«iV�v�iÃÊÍ�>ÍÊÍ�iÊÀiVÍ>�}�iÊ«À���Í�ÜiÊÃ��Ö�`ÊLiÊv���i`Ê��ÊÍ�iÊ`�ÀiVÍ���Ê�v
��VÀi>Ã��}Ê:°

äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i
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!>�i\ -i«i>ÍÊ���i

2��Í\ 
i�Í>

-i}���\Êä #vvÃiÍ\ äÞääää°�ÏÔn

0>}\ äÞäÔÈx

-iÃiÍÊ7>�Öi\ 2�`iv��i`

8À�Íi

än£ÈÔ{Ï£

Reserved

0�iÊ`>Í>Êv�i�`Ê�ÃÊ��ÍÊÖÃi`

!>�i\ -i«i>ÍÊ0À�>�}�i

2��Í\ 
i�Í>

-i}���\Êä #vvÃiÍ\ äÞääää°�Ï£ä

0>}\ äÞäÔÈÔ

-iÃiÍÊ7>�Öi\ 2�`iv��i`

8À�Íi

än£ÈÔ{Ï£

Reserved

0�iÊ`>Í>Êv�i�`Ê�ÃÊ��ÍÊÖÃi`°

-i«i>Í���i

-i«i>Í0À�>�}�i
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!>�i\ -iÃiÍÊ+�V�Ê-iÃÖ�Í

2��ÍÃ\ ��ÃÍÊ#ÖÍ

-i}���\Êä #vvÃiÍ\ äÞääää°n�Ôä

0>}\ äÞä£n{

-iÃiÍÊ7>�Öi\ 2�`iv��i`

8À�Íi

än£ÈÔ{Ï£

Reserved

0��ÃÊV���>�`ÊV>ÖÃiÃÊÍ�iÊVÖÀÀi�ÍÊÜ>�ÖiÊ�vÊÍ�iÊ«�V���}ÊÀiÃÖ�ÍÊÍ�ÊLiÊÀiÃiÍÊÍ�ÊãiÀ�°Ê0�iÊ`>Í>Êv�i�`Ê�ÃÊ��Í
ÖÃi`°

!>�i\ ���Í�>�Ê-i`Ê����À

2��Í\ ����ÀÊ

�

-i}���\Êä #vvÃiÍ\ äÞääää°nÇnä

0>}\ äÞää�ä

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

��Íi}iÀ!�ÍÊÖÃi` �À>VÍ��� !�ÍÊÖÃi`

.�}�

0��ÃÊÀi}�ÃÍiÀÊ�ÃÊÖÃi`ÊÍ�ÊÃiÍÊÍ�iÊ���Í�>�ÊÜ>�ÖiÊv�ÀÊÍ�iÊ-i`ÊÜ>�ÖiÊv�ÀÊ>ÊÜiÀÍiÞÊÝ�i�Ê��Ê��ÖÀ>Ö`ÊÃ�>`��}
��`i°Ê0�iÊÜ>�ÖiÊ�ÃÊÔ¿ÃÊV��«�i�i�ÍÊ�°££Êv�Þi`Ê«���ÍÊv�À�>Í°

-iÃiÍ+�V�-iÃÖ�Í

-.Í>ÀÍ
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!>�i\ .V�ÃÃ�ÀÊ-iVÍ>�}�iÊ�Ê >Þ��Ö�Ê9:

2��Í\ .V�ÃÃ�ÀÉ.Í�««�i

-i}���\Êä #vvÃiÍ\ äÞääää°n£�ä

0>}\ äÞääÏÔ

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Not used 12 bit 2’s complement Max Y Not used 12 bit 2’s complement Max X

.«iV�v�iÃÊÍ�iÊÖÃiÀÊÃV�ÃÃ�ÀÊÀiVÍ>�}�iÊV�À�iÀÊv>ÀÍ�iÃÍÊvÀ��ÊÍ�iÊÃVÀii�Ê�À�}��°

!>�i\ .V�ÃÃ�ÀÊ-iVÍ>�}�iÊ�Ê ����Ö�Ê9:

2��Í\ .V�ÃÃ�ÀÉ.Í�««�i

-i}���\Êä #vvÃiÍ\ äÞääää°n£nn

0>}\ äÞääÏ£

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Not used 12 bit 2’s complement Min Y Not used 12 bit 2’s complement Min X

.«iV�v�iÃÊÍ�iÊÖÃiÀÊÃV�ÃÃ�ÀÊÀiVÍ>�}�iÊV�À�iÀÊV��ÃiÃÍÊÍ�ÊÍ�iÊÃVÀii�Ê�À�}��°

.V�ÃÃ�À >Þ9:

.V�ÃÃ�À ��9:
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!>�i\ .V�ÃÃ�ÀÊ �`i

2��Í\ .V�ÃÃ�ÀÉ.Í�««�i

-i}���\Êä #vvÃiÍ\ äÞääää°n£nä

0>}\ äÞääÏä

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

2ÃiÀÊÃV�ÃÃ�ÀÊi�>L�i

Reserved

.VÀii�ÊÃV�ÃÃ�ÀÊi�>L�i

���ÍÀ��ÃÊi�>L���}Ê�vÊÍ�iÊÃVÀii�Ê>�`ÊÖÃiÀÊÃV�ÃÃ�ÀÊÍiÃÍÃ°


�Íä 2ÃiÀÊ.V�ÃÃ�ÀÊ��>L�i\
äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


�Í£ .VÀii�Ê.V�ÃÃ�ÀÊ��>L�i\
äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i

!>�i\ .VÀii�Ê.�ãi

2��Í\ .V�ÃÃ�ÀÉ.Í�««�i

-i}���\Êä #vvÃiÍ\ äÞääää°n£�n

0>}\ äÞääÏÏ

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Not used 11 bit unsigned integer WidthNot used11 bit unsigned integer Height

.VÀii�Ê`��i�Ã���ÃÊv�ÀÊÃVÀii�ÊÃV�ÃÃ�ÀÊV��«°Ê0�iÊÃVÀii�ÊL�Ö�`>À�iÃÊ>ÀiÊ­ä]Êä®ÊÍ�Ê­Ý�`Í�Ê�Ê£]Ê�i�}�ÍÊ�Ê£®
��V�ÖÃ�Üi°

.V�ÃÃ�À �`i

.VÀii�.�ãi
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!>�i\ ���Í�>�ÊÍiÞÍÖÀiÊ.ÊÜ>�Öi

2��Í\ 0iÞÍÖÀiÊ�``ÀiÃÃ

-i}���\Êä #vvÃiÍ\ äÞääää°nÏnn

0>}\ äÞääÇ£

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Integer Fraction

-iÃiÀÜi`Sign

2Ãi`ÊÍ�ÊÃiÍÊÍ�iÊ���Í�>�ÊÜ>�ÖiÊv�ÀÊÍ�iÊ.ÊV��À`��>ÍiÊÝ�i�ÊÍiÞÍÖÀiÊ�>««��}°Ê��À�>ÍÊ�ÃÊÔ¿ÃÊV��«�i�i�Í
£Ô°£nÊv�Þi`Ê«���Í°

!>�i\ .Í>ÀÍÊ9Ê7>�ÖiÊ�Ê
����>�ÍÊ�`}i

2��Í\ ->ÃÍiÀ�ãiÀ

-i}���\Êä #vvÃiÍ\ äÞääää°näää

0>}\ äÞääää

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Not used

.�}�

15 bit fraction11 bit integer

!�ÍÊÖÃi`

���Í�>�Ê9ÊÜ>�ÖiÊv�ÀÊÍ�iÊ`����>�ÍÊi`}iÊ��ÊÍÀ>«iã��`Êv�����}]Ê�ÀÊ���Í�>�Ê9ÊÜ>�ÖiÊ��Ê���iÊ`À>Ý��}°Ê0�iÊÜ>�ÖiÊ�Ã
��ÊÔ¿ÃÊV��«�i�i�ÍÊ£Ô°£xÊv�Þi`Ê«���ÍÊv�À�>Í°

..Í>ÀÍ

.Í>ÀÍ9
��
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!>�i\ .Í>ÀÍÊ9Ê7>�ÖiÊ�Ê.ÖL�À`��>ÍiÊ�`}i

2��Í\ ->ÃÍiÀ�ãiÀ

-i}���\Êä #vvÃiÍ\ äÞääää°nä£ä

0>}\ äÞäääÔ

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Not used

.�}�

15 bit fraction11 bit integer

!�ÍÊÖÃi`

���Í�>�Ê9ÊÜ>�ÖiÊv�ÀÊÍ�iÊÃÖL�À`��>ÍiÊi`}iÊ��ÊÍÀ>«iã��`Êv�����}°Ê0�iÊÜ>�ÖiÊ�ÃÊ��ÊÔ¿ÃÊV��«�i�i�ÍÊ£Ô°£xÊv�Þi`
«���ÍÊv�À�>Í°

!>�i\ .Í>ÀÍÊ:Ê7>�Öi

2��Í\ ->ÃÍiÀ�ãiÀ

-i}���\Êä #vvÃiÍ\ äÞääää°näÔä

0>}\ äÞäää{

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Not used

.�}�

15 bit fraction11 bit integer

!�ÍÊÖÃi`

���Í�>�ÊÃV>����iÊ��ÊÍÀ>«iã��`Êv�����}]Ê�ÀÊ���Í�>�Ê:Ê«�Ã�Í���Êv�ÀÊ���iÊ`À>Ý��}°Ê0�iÊÜ>�ÖiÊ�ÃÊ��ÊÔ¿Ã
V��«�i�i�ÍÊ£Ô°£xÊv�Þi`Ê«���ÍÊv�À�>Í°

.Í>ÀÍ9.ÖL

.Í>ÀÍ:
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!>�i\ .Í>Í�ÃÍ�VÊ �`i

2��Í\ ��ÃÍÊ#ÖÍ

-i}���\Êä #vvÃiÍ\ äÞääää°n�än

0>}\ äÞä£n£

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Reserved

��>L�iÊ.Í>ÍÃ

.Í>ÍÃÊ0ß«i
 ���Í�ÀÊ+�Þi�ÃÊ8À�ÍÍi�

 ���Í�ÀÊ�Ö��i`Ê�À>}�i�ÍÃ
���«>ÀiÊ�Ö�VÍ���

��V�Ö`iÊ.«>�Ã

���ÍÀ��ÃÊÍ�iÊ��`iÊ�vÊÃÍ>Í�ÃÍ�VÃÊV���iVÍ���°


�Íä ��>L�i.Í>ÍÃ\
äÊrÊ
�Ã>L�iÊ.Í>Í�ÃÍ�VÃÊV���iVÍ���
£ÊrÊ��>L�iÊ.Í>Í�ÃÍ�VÃÊV���iVÍ���


�Í£ .Í>ÍÃ0ß«i\
äÊrÊ+�V���}Ê��`i
£ÊrÊ�ÞÍi�ÍÊV���iVÍ���


�ÍÔ �VÍ�ÜiÊ.Íi«Ã\
äÊrÊ�ÞV�Ö`iÃÊ+�Þi�ÃÊÍ�>ÍÊÝiÀiÊ`À>Ý�
£ÊrÊ��V�Ö`iÃÊ+�Þi�ÃÊÍ�>ÍÊÝiÀiÊ`À>Ý�


�ÍÏ +>ÃÃ�ÜiÊ.Íi«Ã\
äÊrÊ�ÞV�Ö`iÃÊvÀ>}�i�ÍÃÊÍ�>ÍÊÝiÀiÊVÖ��i`ÊvÀ��ÊLi��}Ê`À>Ý�
£ÊrÊ��V�Ö`iÃÊvÀ>}�i�ÍÃÊÍ�>ÍÊÝiÀiÊVÖ��i`ÊvÀ��ÊLi��}Ê`À>Ý�


�Í{ ���«>Ài�Ö�VÍ���\
äÊrÊ��Ã�`iÊÀi}���
£ÊrÊ#ÖÍÃ�`iÊÀi}���


�Íx .«>�Ã\
äÊrÊ�ÞV�Ö`iÊL��V�Êv���i`ÊÃ«>�Ã
£ÊrÊ��V�Ö`iÊL��V�Êv���i`ÊÃ«>�Ã

.Í>Í�ÃÍ�V �`i
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!>�i\ .Íi�V��

2��Í\ .Íi�V��É
i«Í�

-i}���\Êä #vvÃiÍ\ äÞääää°n��n

0>}\ äÞä£ÏÏ

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

.Íi�V��

Reserved

0�iÊÃÍi�V��ÊÜ>�ÖiÊÍ�ÊLiÊÖÃi`Ê��ÊV�i>À��}Ê`�Ý�ÊÍ�iÊÃÍi�V��ÊLÖvviÀ]Ê�ÀÊ��Ê`À>Ý��}Ê>Ê«À���Í�ÜiÊÝ�iÀiÊÍ�i
��ÃÍÊÃÖ««��iÃÊÍ�iÊÃÍi�V��ÊÜ>�Öi°

!>�i\ .Íi�V��Ê
>Í>

2��Í\ .Íi�V��É
i«Í�

-i}���\Êä #vvÃiÍ\ äÞääää°n��ä

0>}\ äÞä£ÏÔ

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

-iviÀi�ViÊ.Íi�V��

Reserved Reserved Reserved

���«>ÀiÊ >Ã�8À�ÍiÊ >Ã�

���`ÃÊ`>Í>ÊÖÃi`Ê��ÊÍ�iÊÃÍi�V��ÊÍiÃÍ°

0�iÊÃÍi�V��ÊÝÀ�Íi�>Ã�ÊV��ÍÀ��ÃÊÝ��V�ÊÃÍi�V��Ê«�>�iÃÊ>ÀiÊÖ«`>Íi`Ê>ÃÊ>ÊÀiÃÖ�ÍÊ�vÊÍ�iÊÍiÃÍ°


�Íä -iviÀi�ViÊ.Íi�V��Ê�ÃÊÍ�iÊÀiviÀi�ViÊÜ>�ÖiÊv�ÀÊÍ�iÊÃÍi�V��ÊÍiÃÍ°


�Ín ���«>ÀiÊ >Ã�Ê�ÃÊÍ�iÊ�>Ã�ÊÖÃi`ÊÍ�Ê`iÍiÀ���iÊÝ��V�ÊL�ÍÃÊ>ÀiÊÃ�}��v�V>�ÍÊ��ÊÍ�i
V��«>À�Ã��°


�Í£È .Íi�V��Ê8À�Íi�>Ã�Ê�ÃÊÍ�iÊ�>Ã�ÊÖÃi`ÊÍ�Ê`iÍiÀ���iÊÝ��V�ÊL�ÍÃÊ��ÊÍ�iÊ��V>�LÖvviÀÊ>Ài
Ö«`>Íi`°

.Íi�V��

.Íi�V��
>Í>
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!>�i\ .Íi�V��Ê �`i

2��Í\ .Íi�V��É
i«Í�

-i}���\Êä #vvÃiÍ\ äÞääää°n�nn

0>}\ äÞä£Ï£

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

2��ÍÊi�>L�i

Reserved func dppass

2«`>ÍiÊ iÍ��`.Íi�V��ÊÃ�ÖÀVi

dpfailsfailsrc

2�Ã�}�i`ÊV��«>ÀiÊvÖ�VÍ���

���ÍÀ��ÃÊÍ�iÊÃÍi�V��ÊÍiÃÍ]ÊÝ��V�ÊV��`�Í���>��ßÊÀi�iVÍÃÊvÀ>}�i�ÍÃÊL>Ãi`Ê��ÊÍ�iÊ�ÖÍV��iÊ�vÊ>ÊV��«>À�Ã��
LiÍÝii�ÊÍ�iÊÜ>�ÖiÊ��ÊÍ�iÊÃÍi�V��ÊLÖvviÀÊ>�`Ê>ÊÀiviÀi�ViÊÜ>�ÖiÊ��ÊÍ�iÊ.Íi�V��
>Í>ÊÀi}�ÃÍiÀ°Ê�vÊÍ�iÊÍiÃÍÊ�Ã
��..Ê>�`ÊÍ�iÊÀiÃÖ�ÍÊ�ÃÊÍÀÖiÊÍ�i�ÊÍ�iÊvÀ>}�i�ÍÊÜ>�ÖiÊ�ÃÊ�iÃÃÊÍ�>�ÊÍ�iÊÃ�ÖÀViÊÜ>�Öi°


�Íä 2��ÍÊ��>L�i\
äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


�Í£�Ï 2«`>ÍiÊ iÍ��`Ê�vÊ
i«Í�ÊÍiÃÍÊ«>ÃÃiÃÊ>�`Ê.Íi�V��ÊÍiÃÍÊ«>ÃÃiÃ\
­ÃiiÊÍ>L�iÊLi��Ý®


�Í{�È 2«`>ÍiÊ iÍ��`Ê�vÊ
i«Í�ÊÍiÃÍÊv>��ÃÊ>�`Ê.Íi�V��ÊÍiÃÍÊ«>ÃÃiÃ\
­ÃiiÊÍ>L�iÊLi��Ý®


�ÍÇ�� 2«`>ÍiÊ iÍ��`Ê�vÊ.Íi�V��ÊÍiÃÍÊv>��Ã\

Mode Method Result
0 Keep Source stencil
1 Zero 0
2 Replace Reference stencil
3 Increment Clamp (Source stencil + 1) to 2stencil width - 1
4 Decrement Clamp (Source stencil -1) to 0
5 Invert ~Source stencil


�Í£ä�£Ô 2�Ã�}�i`Ê���«>À�Ã��Ê�Ö�VÍ���\

 �`iÊrÊ���«>À�Ã��Ê�Ö�VÍ���
äÊrÊ!�7�-
£ÊrÊ��..
ÔÊrÊ�,2��
ÏÊrÊ��..Ê#-Ê�,2��
{ÊrÊ�-��0�-

.Íi�V�� �`i
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xÊrÊ!#0Ê�,2��
ÈÊrÊ�-��0�-Ê#-Ê�,2��
ÇÊrÊ��8�:.


�Í£Ï�£{ .Íi�V��Ê.�ÖÀVi\
äÊrÊ0iÃÍÊ��}�V
£ÊrÊ.Íi�V��Ê-i}�ÃÍiÀ
ÔÊrÊ�

>Í>
ÏÊrÊ�
.�ÖÀVi
>Í>

!>�i\ .ÖÃ«i�`ÊÖ�Í��ÊvÀ>�iL�>��

2��Í\ �À>�iLÖvviÀÊ-É8

-i}���\Êä #vvÃiÍ\ äÞääää°n�Çn

0>}\ äÞä£n�

-iÃiÍÊ7>�Öi\ 2�`iv��i`

8À�Íi

än£ÈÔ{Ï£

32 bit integer address

0��ÃÊV���>�`ÊV>ÖÃiÃÊ>��Ê�ÖÍÃÍ>�`��}ÊvÀ>�iLÖvviÀÊÝÀ�ÍiÃÊÍ�ÊLiÊv�ÖÃ�i`Ê>�`ÊÍ�i�ÊÃÖÃ«i�Ã���Ê�v
vÀ>�iLÖvviÀÊ>VViÃÃiÃÊÖ�Í��ÊÍ�iÊ�iÞÍÊvÀ>�iL�>��Ê«iÀ��`°Ê0�iÊ`>Í>Êv�i�`Ê�ÃÊÍ�iÊÃÍ>ÀÍÊ>``ÀiÃÃÊ�vÊÍ�iÊ�iÞÍ
vÀ>�iÊÍ�ÊLiÊ`�Ã«�>ßi`°Ê0��ÃÊ>``ÀiÃÃÊÝ���ÊLiÊÖÃi`ÊvÀ��ÊÍ�iÊ�iÞÍÊvÀ>�iL�>��ÊÖ�Í��Ê>Ê�iÝÊ>``ÀiÃÃÊ�Ã
ÃÖ««��i`°


�Íä�Ï£ �``ÀiÃÃ

.ÖÃ«i�`2�Í���À>�iL�>��
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!>�i\ .ß�V�À���ã>Í���

2��Í\ ��ÃÍÊ#ÖÍ

-i}���\Êä #vvÃiÍ\ äÞääää°n�{ä

0>}\ äÞä£nn

-iÃiÍÊ7>�Öi\ 2�`iv��i`

8À�Íi

än£ÈÔ{Ï£

31 user defined bits

��ÍiÀÀÖ«ÍÊi�>L�i

0��ÃÊV���>�`ÊV>�ÊLiÊÖÃi`ÊÍ�ÊÃß�V�À���ãiÊ+�- �
��ÊÝ�Í�ÊÍ�iÊ��ÃÍ°Ê�ÍÊ�ÃÊ>�Ã�ÊÖÃi`ÊÍ�Êv�ÖÃ�
�ÖÍÃÍ>�`��}Ê+�- �
��Ê�«iÀ>Í���ÃÊÃÖV�Ê>ÃÊ«i�`��}Ê�i��ÀßÊ>VViÃÃiÃ°Ê�ÍÊ>�Ã�ÊV>ÖÃiÃÊÍ�iÊVÖÀÀi�ÍÊÃÍ>ÍÖÃ
�vÊÍ�iÊ«�V���}ÊÀiÃÖ�ÍÊÍ�ÊLiÊ«>ÃÃi`ÊÍ�ÊÍ�iÊ��ÃÍÊ#ÖÍÊ���#]ÊÖ��iÃÃÊVÖ��i`ÊLßÊÍ�iÊÃÍ>Í�ÃÍ�VÃÊL�ÍÃÊ��ÊÍ�i
���ÍiÀ �`iÊÀi}�ÃÍiÀ°


�Íä�Ïä 2ÃiÀÊ
iv��i`


�ÍÏ£ ��ÍiÀÀÖ«Í��>L�i\
äÊrÊ
�Ã>L�iÊ��ÍiÀÀÖ«ÍÊv�ÀÊÍ��ÃÊV���>�`
£ÊrÊ��>L�iÊ��ÍiÀÀÖ«ÍÊv�ÀÊÍ��ÃÊV���>�`

0�iÊ`>Í>Ê�ÖÍ«ÖÍÊ�ÃÊÍ�iÊÜ>�ÖiÊÝÀ�ÍÍi�ÊÍ�ÊÍ�iÊÀi}�ÃÍiÀÊLßÊÍ��ÃÊV���>�`°Ê�vÊ��ÍiÀÀÖ«ÍÃÊ>ÀiÊi�>L�i`]ÊÍ�i�ÊÍ�i
��ÍiÀÀÖ«ÍÊ`�iÃÊ��ÍÊ�VVÖÀÊÖ�Í��ÊÍ�iÊÍ>}Ê>�`É�ÀÊ`>Í>Ê�>ÜiÊLii�ÊÝÀ�ÍÍi�ÊÍ�ÊÍ�iÊ�ÖÍ«ÖÍÊ���#°

0�iÊV�ÀÀiÃ«��`��}ÊÍ>}ÊÜ>�ÖiÊ�ÖÍ«ÖÍÊ�Ã\ÊÊäÞ£nn

.ß�V
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!>�i\ 0iÞi�Ê7>�Öi

2��Í\ 0iÞÍÖÀiÉ��}É
�i�`

-i}���\Êä #vvÃiÍ\ äÞääää°nÈää

0>}\ äÞää�ä

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Alpha RedGreenBlue

än£ÈÔ{Ï£

7��«�> 2 :

0�iÊÍiÞi�ÊÜ>�ÖiÊV>�ÊLiÊ��>`i`ÊÖÃ��}ÊÍ�iÊ->ÃÍiÀ�ãiÀÊ.ß�V#���ÃÍ
>Í>Ê��`i°Ê0��ÃÊ�ÃÊÖÃivÖ�Êv�ÀÊ`�ÀiVÍ
>««��V>Í���Ê�vÊ«À�Vi`ÖÀ>�ÊÍiÞÍÖÀiÃ°ÊÊ�ÍÊ�ÃÊ>�Ã�ÊÖÃi`ÊÝ�i�Ê`�Ý���>`��}Ê:27Ê`>Í>ÊÝ��V�Ê�ii`ÃÊÍ�ÊLi
V��ÜiÀÍi`ÊÍ�Ê-�
ÆÊÍ�iÊ:27ÊV��ÜiÀÃ���Ê�ÃÊ`��iÊ��ÊÍ�iÊV��Íi�ÍÃÊ�vÊÍ��ÃÊÀi}�ÃÍiÀ°

0��ÃÊÀi}�ÃÍiÀÊ�ÃÊ>�Ã�ÊÖÃi`ÊÍ�ÊÃÖ««�ßÊÍ�iÊL>V�}À�Ö�`ÊV���ÀÊ�vÊ��ÀVi
>V�}À�Ö�`����ÀÊ�>ÃÊLii�Êi�>L�i`Ê��
i�Í�iÀÊÍ�iÊ->ÃÍiÀ�ãiÀ �`iÊ�ÀÊÍ�iÊ�Ài>.Í�««�i �`iÊÀi}�ÃÍiÀÃ°

!>�i\ 0iÞi�Ê�20Êi�ÍÀ�iÃÊäÊÍ�Ê£x

2��Í\ 0iÞÍÖÀiÊ-i>`

-i}���\Êä #vvÃiÍ\ äÞääää°n�näÊ]o]ÊäÞääää°n��n

0>}\ äÞä£
ä]o]äÞ£
�

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

RedGreenBlueNot used

0�iÊÜ>�ÖiÊÍ�ÊLiÊ��>`i`Ê��Í�ÊÍ�iÊÃ«iV�v�i`ÊÍiÞi�Ê�����Ö«�Í>L�iÊi�ÍÀß°

0iÞi�ä

0iÞi��20Qä°°£xR
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!>�i\ �``ÀiÃÃÊ�vÊ�20Ê��Ê�i��Àß

2��Í\ 0iÞÍÖÀiÊ-i>`

-i}���\Êä #vvÃiÍ\ äÞääää°n{
ä

0>}\ äÞää��

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

24 bit unsigned integerReserved

System Memory

Invalid Address

0�iÊ>``ÀiÃÃÊ��Ê�i��ÀßÊ��ÊÏÔÊL�ÍÊÖ��ÍÃÊ�vÊ`>Í>ÊÍ�ÊLiÊ��>`i`Ê��Í�ÊÍ�iÊÍiÞÍÖÀiÊ�����Ö«ÊÍ>L�i°Ê�vÊL�ÍÊÏäÊ�Ã
ÃiÍÊÍ�iÊ�20ÊÀiÃ�`iÃÊ��ÊÃßÃÍi�Ê�i��ÀßÊÀ>Í�iÀÊÍ�>�Ê��V>�ÊLÖvviÀÊ>�`ÊÃ��Ö�`ÊLiÊ��>`i`Ê>VÀ�ÃÃÊÍ�iÊ+��
LÖÃ°Ê
�ÍÊÏ£Ê�ÃÊ�}��Ài`Ê�vÊÍ��ÃÊÀi}�ÃÍiÀÊ�ÃÊ��>`i`Ê`�ÀiVÍ�ß°Ê�vÊ�ÍÊ�ÃÊ��>`i`Ê��`�ÀiVÍ�ßÊLßÊÍ�iÊ0iÞi��20�


Ài}�ÃÍiÀ]ÊL�ÍÊÏ£Ê��`�V>ÍiÃÊÍ�>ÍÊÍ�iÊ>``ÀiÃÃÊ�ÃÊ��Ü>��`Ê>�`ÊÃ��Ö�`Ê��ÍÊLiÊÖÃi`°
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Internal Color Channel
Format Color Order Name R/Y G/U B/V A

0 BGR 8:8:8:8 8@0 8@8 8@16 8@24
1 BGR 5:5:5:1 Front 5@0 5@5 5@10 1@15
2 BGR 4:4:4:4 4@0 4@4 4@8 4@12
5 BGR 3:3:2 Front 3@0 3@3 2@6 0
6 BGR 3:3:2 Back 3@8 3@11 2@14 0
9 BGR 2:3:2:1 Front 2@0 3@2 2@5 1@7

10 BGR 2:3:2:1 Back 2@8 3@10 2@13 1@15
11 BGR 2:3:2 FrontOff 2@0 3@2 2@5 0
12 BGR 2:3:2 BackOff 2@8 3@10 2@13 0
13 BGR 5:5:5:1 Back 5@16 5@21 5@26 1@31
14 BGR CI8 8@0 0 0 0
15 BGR CI4 4@0 0 0 0
16 BGR 5:6:5 Front 5@0 6@5 5@11 0
17 BGR 5:6:5 Back 5@16 6@21 5@27 0
18 BGR YUV444 8@0 8@8 8@16 8@24
19 BGR YUV422 8@0 8@8 8@8 0
0 RGB 8:8:8:8 8@16 8@8 8@0 8@24
1 RGB 5:5:5:1 Front 5@10 5@5 5@0 1@15
2 RGB 4:4:4:4 4@8 4@4 4@0 4@12
5 RGB 3:3:2 Front 3@5 3@2 2@0 0
6 RGB 3:3:2 Back 3@13 3@10 2@8 0
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9 RGB 2:3:2:1 Front 2@5 3@2 2@0 1@7
10 RGB 2:3:2:1 Back 2@13 3@10 2@8 1@15
11 RGB 2:3:2 FrontOff 2@5 3@2 2@0 0
12 RGB 2:3:2 BackOff 2@13 3@10 2@8 0
13 RGB 5:5:5:1 Back 5@26 5@21 5@16 1@31
14 RGB CI8 8@0 0 0 0
15 RGB CI4 4@0 0 0 0
16 RGB 5:6:5 Front 5@11 6@5 5@0 0
17 RGB 5:6:5 Back 5@27 6@21 5@16 0
18 RGB YUV444 8@16 8@8 8@0 8@24
19 RGB YUV422 8@8 8@0 8@0 0
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�Í� .«>���À�>Í\ÊÖÃi`ÊÍ�ÊV��ÍÀ��ÊÍ�iÊ`>Í>Êv�À�>ÍÊ�vÊ>ÊÍiÞÍÖÀiÊ�>«Ê���`��}ÊL��V�Êv���

�>Ã�Ã°
äÊrÊ!�À�>�
£ÊrÊ���«\Ê��ÀÀ�ÀÊÍ�iÊL�ÍÃÊÝ�Í���Êi>V�ÊLßÍi
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!>�i\ 0iÞÍÖÀiÊ
�Ý���>`Ê#vvÃiÍ

2��Í\ �À>�iLÖvviÀÊ-É8

-i}���\Êä #vvÃiÍ\ äÞääää°nn�ä

0>}\ äÞä££�

-iÃiÍÊ7>�Öi\ 2�`iv��i`

8À�ÍiÉ-i>`

än£ÈÔ{Ï£

22 bit unsigned integer addressReserved

ÏÔÊL�ÍÊ>��}�i`Ê>``ÀiÃÃÊ>ÍÊÝ��V�ÊÍ�iÊÍiÞÍÖÀiÊ��>`ÊÝ���ÊÃÍ>ÀÍ°Ê�>V�ÊÝÀ�ÍiÊÍ�Ê0iÞÍÖÀi
>Í>Ê��VÀi�i�ÍÃÊÍ��Ã
Ü>�ÖiÊLßÊ��iÊ>vÍiÀÊÍ�iÊÃÍ�ÀiÊ�>ÃÊÍ>�i�Ê«�>Vi°Ê!�Íi]Ê�vÊÍ��ÃÊÀi}�ÃÍiÀÊ�ÃÊÀi>`ÊL>V�Ê�ÍÊÝ���Ê��ÍÊ�iViÃÃ>À��ß

V��Í>��ÊÍ�iÊÃ>�iÊÜ>�ÖiÊ>ÃÊÍ�iÊÝÀ�ÍÍi�ÊÜ>�Öi°


�Íä�Ô£ �``ÀiÃÃ

!>�i\ ��`�ÀiVÍÊ�>�`�iÊv�ÀÊÍiÞÍÖÀiÊ�>«

2��Í\ 0iÞÍÖÀiÊ-i>`

-i}���\Êä #vvÃiÍ\ äÞääää°n�Çä

0>}\ äÞää£��

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

24 bit unsigned integerReserved

System Memory

Reserved

0�iÊÔ{ÊL�ÍÊv�i�`Ê���`ÃÊÍ�iÊ>``ÀiÃÃÊ�vÊÍ�iÊ`>Í>ÊÍ�>ÍÊÃ��Ö�`ÊLiÊ��>`i`Ê��Í�ÊÍ�iÊ0iÞÍÖÀi
>Ãi�``ÀiÃÃ
Ài}�ÃÍiÀ°Ê�vÊL�ÍÊÏäÊ�ÃÊÃiÍÊÍ��ÃÊ`>Í>Ê�ÃÊ��ÊÃßÃÍi�Ê�i��ÀßÊ>�`ÊÃ��Ö�`ÊLiÊviÍV�i`Ê>VÀ�ÃÃÊÍ�iÊ+��ÊLÖÃ°

0iÞÍÖÀi
�Ý���>`#vvÃiÍ

0iÞÍÖÀi�
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!>�i\ 0iÞÍÖÀiÊ >«Ê��À�>Í

2��Í\ 0iÞÍÖÀiÊ-i>`

-i}���\Êä #vvÃiÍ\ äÞääää°nxnn

0>}\ äÞää
£

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

ReservedReserved PP1

+>ÀÍ�>�Ê«À�`ÖVÍÊÃi�iVÍ���

8��`�ÝÊ�À�}��

.ÖL+>ÍV�Ê��`i

-iÃiÀÜi`

0iÞi�Ê.�ãi

PP2 PP0

.«iV�v�iÃÊÍ�iÊ�À}>��ã>Í���Ê�vÊÍ�iÊÍiÞÍÖÀiÊ�>«Ê��Ê�i��Àß°

��>L���}ÊÃÖL«>ÍV�Ê>``ÀiÃÃ��}Ê��«À�ÜiÃÊÍ�iÊ«iÀv�À�>�ViÊ�vÊÍiÞÍÖÀiÊ�>««��}Ê��ÊÍß«�V>�ÊÃ�ÍÖ>Í���Ã°


�Íä�Ô +>ÀÍ�>�Ê+À�`ÖVÍÊäÊ�Ê.iiÊ�««i�`�ÞÊ�Êv�ÀÊ>ÊÍ>L�iÊ�vÊÜ>�ÖiÃ


�ÍÏ�x +>ÀÍ�>�Ê+À�`ÖVÍÊ£Ê�Ê.iiÊ�««i�`�ÞÊ�Êv�ÀÊ>ÊÍ>L�iÊ�vÊÜ>�ÖiÃ


�ÍÈ�n +>ÀÍ�>�Ê+À�`ÖVÍÊÔÊ�Ê.iiÊ�««i�`�ÞÊ�Êv�ÀÊ>ÊÍ>L�iÊ�vÊÜ>�ÖiÃ


�Í£È 8��`�ÝÊ#À�}��\
äÊrÊ0�«
£ÊrÊ
�ÍÍ��Ê�ivÍ


�Í£Ç .ÖL«>ÍV�Ê �`i\
äÊrÊ
�Ã>L�i
£ÊrÊ��>L�i


�Í£��Ôä 0iÞi�Ê.�ãi\
äÊrÊnÊL�ÍÃ
£ÊrÊ£ÈÊL�ÍÃ
ÔÊrÊÏÔÊL�ÍÃ
ÏÊrÊ{ÊL�ÍÃ
{ÊrÊÔ{ÊL�ÍÃ

0iÞÍÖÀi >«��À�>Í
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!>�i\ 0iÞÍÖÀiÊ-i>`Ê �`i

2��Í\ 0iÞÍÖÀiÊ-i>`

-i}���\Êä #vvÃiÍ\ äÞääää°nÈÇä

0>}\ äÞää��

-iÃiÍÊ7>�Öi\ 2�`iv��i` -i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Reserved

TWrapMode

��>L�i

Reserved ReservedHeight Width

Packed Data Filter Mode SWrapMode

���ÍÀ��ÃÊÍiÞÍÖÀiÊÀi>`Ê�«iÀ>Í���Ã°Ê8�i�Ê���ÍiÀ �`iÊ�ÃÊÃiÍ]ÊL����i>ÀÊÍiÞÍÖÀiÊ�>««��}Ê�ÃÊ«iÀv�À�i`
�Í�iÀÝ�ÃiÊ�i>ÀiÃÍÊ�i�}�L�ÀÊÍiÞÍÖÀiÊ�>««��}Ê�VVÖÀÃ°Ê0�iÊ.Ê>�`Ê08À>« �`iÃÊÃ«iV�vßÊÍ�iÊ>VÍ���ÊÍ�ÊLi
Í>�i�ÊÝ�i�ÊÍ�iÊ.Ê>�`Ê0ÊV��À`��>ÍiÃÊv>��Ê�ÖÍÃ�`iÊÍ�iÊÀiµÖ�Ài`ÊÀ>�}i°Ê��>�«Ê�ÃÊÖÃivÖ�ÊÝ�i�ÊÍiÞÍÖÀi
�>««��}Ê>ÊÃ��}�iÊ��>}iÊ��Í�Ê>�Ê�L�iVÍ]Ê-i«i>ÍÊV>ÖÃiÊÍ�iÊÍiÞÍÖÀiÊ«>ÍÍiÀ�ÊÍ�ÊLiÊÀi«i>Íi`]ÊÝ���ÃÍÊ��ÀÀ�À
V>ÖÃiÃÊÍ�iÊÍiÞÍÖÀiÊ«>ÍÍiÀ�ÊÍ�ÊLiÊ>�ÍiÀ�>Íi�ßÊÀiÜiÀÃi`°Ê0�iÊ+>V�i`Ê
>Í>ÊL�ÍÊ�ÃÊÖÃi`ÊÍ�Ê`iv��iÊ��ÝÊÍiÞi�Ã
>ÀiÊÀi>`ÊvÀ��Ê�i��Àß°Ê�vÊÍ��ÃÊL�ÍÊ�ÃÊV�i>Ài`]Êi>V�ÊÍiÞi�Ê�ÃÊÀi>`Ê��iÊ>ÍÊ>ÊÍ��iÆÊ�vÊÃiÍÊÃiÜiÀ>�ÊÍiÞi�ÃÊV>�ÊLi
Ài>`ÊÃ��Ö�Í>�i�ÖÃ�ßÊ��«À�Ü��}Êivv�V�i�Vß°Ê0�iÊ>VÍÖ>�Ê�Ö�LiÀÊ�vÊÍiÞi�ÃÊÀi>`Ê��ÊÍ��ÃÊV>ÃiÊ�ÃÊ`i«i�`i�ÍÊ��
Í�iÊÍiÞi�ÊÃ�ãi°


�Íä ��>L�i
äÊrÊ
�Ã>L�iÊÍiÞÍÖÀiÊÀi>`Ã
£ÊrÊ��>L�iÊÍiÞÍÖÀiÊÀi>`Ã


�Í£�Ô .8À>« �`i
äÊrÊ��>�«
£ÊrÊ-i«i>Í
ÔÊrÊ �ÀÀ�À


�ÍÏ�{ 08À>« �`i
äÊrÊ��>�«
£ÊrÊ-i«i>Í
ÔÊrÊ �ÀÀ�À


�Í��£Ô 8�`Í�Ê�Ê��}ÔÊÍiÞÍÖÀiÊ�>«ÊÝ�`Í�


�Í£Ï�£È �i�}�ÍÊÊ�Ê��}ÔÊÍiÞÍÖÀiÊ�>«Ê�i�}�Í


�Í£Ç ���ÍiÀ �`i
äÊrÊ
�Ã>L�iÊL����i>ÀÊÍiÞÍÖÀiÊv��ÍiÀ��}
£ÊrÊ��>L�iÊL����i>ÀÊÍiÞÍÖÀiÊv��ÍiÀ��}


�ÍÔ{ +>V�i`
>Í>
äÊrÊ�vv
£ÊrÊ��

0iÞÍÖÀi-i>` �`i
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!>�i\ ���Í�>�ÊÍiÞÍÖÀiÊ0ÊÜ>�Öi

2��Í\ 0iÞÍÖÀiÊ�``ÀiÃÃ

-i}���\Êä #vvÃiÍ\ äÞääää°nÏ�ä

0>}\ äÞääÇ{

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Integer Fraction

-iÃiÀÜi`Sign

2Ãi`ÊÍ�ÊÃiÍÊÍ�iÊ���Í�>�ÊÜ>�ÖiÊv�ÀÊÍ�iÊ0ÊV��À`��>ÍiÊÝ�i�ÊÍiÞÍÖÀiÊ�>««��}°Ê��À�>ÍÊ�ÃÊÔ¿ÃÊV��«�i�i�Í
£Ô°£nÊv�Þi`Ê«���Í°

0.Í>ÀÍ
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!>�i\ 7iÀÍiÞÊäÊ`>Í>

2��Í\ 
i�Í>

-i}���\Êä #vvÃiÍ\ äÞääää°�äää]°°ÊäÞääää°�äÇn

0>}\ äÞääÔää]°°äÞääÔä�

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

32 bit value


>Í>Êv�ÀÊÜiÀÍiÞÊä°Ê0�iÊv����Ý��}ÊÍ>L�iÊÃ��ÝÃÊÍ�iÊÜ>��`Êi�ÍÀ�iÃ\

#vvÃiÍ �>Íi}�Àß +>À>�iÍiÀ ��Þi`Ê+���ÍÊ��À�>Í
ä Ã Ô°ÏäÊÃ£

£ 0iÞÍÖÀi Í Ô°ÏäÊÃ
Ô µ Ô°ÏäÊÃ
Ï �Ã Ô°ÔÔÊÖÃ
{ �` Ô°ÔÔÊÖÃ
x Ài` £°ÏäÊÖÃ
È }Àii� £°ÏäÊÖÃ
Ç ����À L�Öi £°ÏäÊÖÃ
n >�«�> £°ÏäÊÖÃ
� ��} v £ä°ÔÔÊÖÃ
£ä Þ £È°£ÈÊÃ
££ ���À`��>Íi ß £È°£ÈÊÃ
£Ô ã £°ÏäÊÖÃ
£Ï -iÃiÀÜi` -iÃiÀÜi`
£{ +>V�i`����À +>V�i`����À nnnn

                                                         
£0��ÃÊ�ÃÊÍ�iÊÀ>�}iÊÝ�i�Ê!�À�>��ÃiÊ�ÃÊ��ÍÊÖÃi`°ÊÊ8�i�Ê!�À�>��ÃiÊ�ÃÊi�>L�i`ÊÍ�iÊv�Þi`Ê«���ÍÊv�À�>ÍÊV>�ÊLi
>�ßÍ���}]Ê«À�Ü�`��}Ê�ÍÊ�ÃÊÍ�iÊÃ>�iÊv�ÀÊÍ�iÊÃ]ÊÍÊ>�`ÊµÊ«>À>�iÍiÀÃ°ÊÊ0�iÊ�Ö�LiÀÃÊÝ���ÊLiÊ��ÍiÀ«ÀiÍi`Ê>ÃÊ�vÊÍ�ißÊ�>`
Ô°ÏäÊv�À�>ÍÊv�ÀÊÍ�iÊ«ÖÀ«�ÃiÊ�vÊV��ÜiÀÃ���ÊÍ�Êv��>Í��}Ê«���Í°ÊÊ�vÊÍ�iÊv�Þi`Ê«���ÍÊv�À�>ÍÊ­Ô°Ïä®Ê�ÃÊ`�vviÀi�ÍÊvÀ��ÊÝ�>Í
Í�iÊÖÃiÀÊ�>`Ê��Ê���`ÊÍ�i�ÊÍ�iÊ��«ÖÍÊÜ>�ÖiÃÊ>ÀiÊ�ÖÃÍÊ«Ài�ÃV>�i`ÊLßÊ>Êv�Þi`Ê>��Ö�ÍÊ­�°i°ÊÍ�iÊ`�vviÀi�ViÊ��ÊL��>ÀßÊ«���Í
«�Ã�Í���Ã®Ê«À��ÀÊÍ�ÊV��ÜiÀÃ���°

7ä��Þi`Qä°°£{R
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!>�i\ 7iÀÍiÞÊäÊ`>Í>

2��Í\ 
i�Í>

-i}���\Êä #vvÃiÍ\ äÞääää°�änä]ÊäÞääää°�ä�n

0>}\ äÞääÔ£ä]ÊäÞääÔ£�

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

32 bit value


>Í>Êv�ÀÊÜiÀÍiÞÊ£°Ê0�iÊv����Ý��}ÊÍ>L�iÊÃ��ÝÃÊÍ�iÊÜ>��`Êi�ÍÀ�iÃ\

#vvÃiÍ �>Íi}�Àß +>À>�iÍiÀ ��Þi`Ê+���ÍÊ��À�>Í
ä Ã Ô°ÏäÊÃ£

£ 0iÞÍÖÀi Í Ô°ÏäÊÃ
Ô µ Ô°ÏäÊÃ
Ï �Ã Ô°ÔÔÊÖÃ
{ �` Ô°ÔÔÊÖÃ
x Ài` £°ÏäÊÖÃ
È }Àii� £°ÏäÊÖÃ
Ç ����À L�Öi £°ÏäÊÖÃ
n >�«�> £°ÏäÊÖÃ
� ��} v £ä°ÔÔÊÖÃ
£ä Þ £È°£ÈÊÃ
££ ���À`��>Íi ß £È°£ÈÊÃ
£Ô ã £°ÏäÊÖÃ
£Ï -iÃiÀÜi` -iÃiÀÜi`
£{ +>V�i`����À +>V�i`����À nnnn

                                                         
£0��ÃÊ�ÃÊÍ�iÊÀ>�}iÊÝ�i�Ê!�À�>��ÃiÊ�ÃÊ��ÍÊÖÃi`°ÊÊ8�i�Ê!�À�>��ÃiÊ�ÃÊi�>L�i`ÊÍ�iÊv�Þi`Ê«���ÍÊv�À�>ÍÊV>�ÊLi
>�ßÍ���}]Ê«À�Ü�`��}Ê�ÍÊ�ÃÊÍ�iÊÃ>�iÊv�ÀÊÍ�iÊÃ]ÊÍÊ>�`ÊµÊ«>À>�iÍiÀÃ°ÊÊ0�iÊ�Ö�LiÀÃÊÝ���ÊLiÊ��ÍiÀ«ÀiÍi`Ê>ÃÊ�vÊÍ�ißÊ�>`
Ô°ÏäÊv�À�>ÍÊv�ÀÊÍ�iÊ«ÖÀ«�ÃiÊ�vÊV��ÜiÀÃ���ÊÍ�Êv��>Í��}Ê«���Í°ÊÊ�vÊÍ�iÊv�Þi`Ê«���ÍÊv�À�>ÍÊ­Ô°Ïä®Ê�ÃÊ`�vviÀi�ÍÊvÀ��ÊÝ�>Í
Í�iÊÖÃiÀÊ�>`Ê��Ê���`ÊÍ�i�ÊÍ�iÊ��«ÖÍÊÜ>�ÖiÃÊ>ÀiÊ�ÖÃÍÊ«Ài�ÃV>�i`ÊLßÊ>Êv�Þi`Ê>��Ö�ÍÊ­�°i°ÊÍ�iÊ`�vviÀi�ViÊ��ÊL��>ÀßÊ«���Í
«�Ã�Í���Ã®Ê«À��ÀÊÍ�ÊV��ÜiÀÃ���°

7£��Þi`Qä°°£{R
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!>�i\ 7iÀÍiÞÊäÊ`>Í>

2��Í\ 
i�Í>

-i}���\Êä #vvÃiÍ\ äÞääää°�£ää]Ê°°ÊäÞääää°�£Çn

0>}\ äÞääÔÔäÊ°°ÊäÞääÔÔ�

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

32 bit value


>Í>Êv�ÀÊÜiÀÍiÞÊÔ°Ê0�iÊv����Ý��}ÊÍ>L�iÊÃ��ÝÃÊÍ�iÊÜ>��`Êi�ÍÀ�iÃ\

#vvÃiÍ �>Íi}�Àß +>À>�iÍiÀ ��Þi`Ê+���ÍÊ��À�>Í
ä Ã Ô°ÏäÊÃ£

£ 0iÞÍÖÀi Í Ô°ÏäÊÃ
Ô µ Ô°ÏäÊÃ
Ï �Ã Ô°ÔÔÊÖÃ
{ �` Ô°ÔÔÊÖÃ
x Ài` £°ÏäÊÖÃ
È }Àii� £°ÏäÊÖÃ
Ç ����À L�Öi £°ÏäÊÖÃ
n >�«�> £°ÏäÊÖÃ
� ��} v £ä°ÔÔÊÖÃ
£ä Þ £È°£ÈÊÃ
££ ���À`��>Íi ß £È°£ÈÊÃ
£Ô ã £°ÏäÊÖÃ
£Ï -iÃiÀÜi` -iÃiÀÜi`
£{ +>V�i`����À +>V�i`����À nnnn

                                                         
£0��ÃÊ�ÃÊÍ�iÊÀ>�}iÊÝ�i�Ê!�À�>��ÃiÊ�ÃÊ��ÍÊÖÃi`°ÊÊ8�i�Ê!�À�>��ÃiÊ�ÃÊi�>L�i`ÊÍ�iÊv�Þi`Ê«���ÍÊv�À�>ÍÊV>�ÊLi
>�ßÍ���}]Ê«À�Ü�`��}Ê�ÍÊ�ÃÊÍ�iÊÃ>�iÊv�ÀÊÍ�iÊÃ]ÊÍÊ>�`ÊµÊ«>À>�iÍiÀÃ°ÊÊ0�iÊ�Ö�LiÀÃÊÝ���ÊLiÊ��ÍiÀ«ÀiÍi`Ê>ÃÊ�vÊÍ�ißÊ�>`
Ô°ÏäÊv�À�>ÍÊv�ÀÊÍ�iÊ«ÖÀ«�ÃiÊ�vÊV��ÜiÀÃ���ÊÍ�Êv��>Í��}Ê«���Í°ÊÊ�vÊÍ�iÊv�Þi`Ê«���ÍÊv�À�>ÍÊ­Ô°Ïä®Ê�ÃÊ`�vviÀi�ÍÊvÀ��ÊÝ�>Í
Í�iÊÖÃiÀÊ�>`Ê��Ê���`ÊÍ�i�ÊÍ�iÊ��«ÖÍÊÜ>�ÖiÃÊ>ÀiÊ�ÖÃÍÊ«Ài�ÃV>�i`ÊLßÊ>Êv�Þi`Ê>��Ö�ÍÊ­�°i°ÊÍ�iÊ`�vviÀi�ViÊ��ÊL��>ÀßÊ«���Í
«�Ã�Í���Ã®Ê«À��ÀÊÍ�ÊV��ÜiÀÃ���°

7Ô��Þi`Qä°°£{R



�À>«��VÃÊ-i}�ÃÍiÀÊ-iviÀi�Vi 4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP

��� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

!>�i\ 7iÀÍiÞÊäÊ`>Í>

2��Í\ 
i�Í>

-i}���\Êä #vvÃiÍ\ äÞääää°�£nä]ÊäÞääää°�£�n

0>}\ äÞääÔÏä]ÊäÞääÔÏ�

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

32 bit value


>Í>Êv�ÀÊÜiÀÍiÞÊä°Ê0�iÊv����Ý��}ÊÍ>L�iÊÃ��ÝÃÊÍ�iÊÜ>��`Êi�ÍÀ�iÃ\

#vvÃiÍ �>Íi}�Àß +>À>�iÍiÀ ����Ê.��}�iÊ+ÀiV�Ã���Ê���>Í��}Ê+���ÍÊ->�}i
ä Ã �£°äo£°ä
£ Í �£°äo£°ä
Ô 0iÞÍÖÀi µ �£°äo£°ä
Ï �Ã ä°äoÔ°ä
{ �` ä°äo£°ä
x Ài` ä°äo£°ä
È ����À }Àii� ä°äo£°ä
Ç L�Öi ä°äo£°ä
n >�«�> ä°äo£°ä
� ��} v �£°äo£°ä
£ä Þ �ÏÔ�o³ÏÔ�Êv��Í��ÍiÃÊ£]Ô

££ ����À`��>Íi ß �ÏÔ�o³ÏÔ�Êv��Í��ÍiÃÊ£]Ô

£Ô ã ä°äo£°ä
£Ï -iÃiÀÜi` -iÃiÀÜi`
£{ +>V�i`����À +>V�i`����À nnnn

                                                         
£0�iÊ��À�>�ÊÀ>�}iÊ�iÀiÊ�ÃÊ����Íi`ÊLßÊÍ�iÊÃ�ãiÊ�vÊÍ�iÊÃVÀii�°
Ô�ÊrÊ£äÔ{°

7ä���>ÍQä°°£{R



4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP �À>«��VÃÊ-i}�ÃÍiÀÊ-iviÀi�Vi

�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ���

!>�i\ 7iÀÍiÞÊäÊ`>Í>

2��Í\ 
i�Í>

-i}���\Êä #vvÃiÍ\ äÞääää°�Ôää]ÊäÞääää°nÔÇn

0>}\ äÞääÔ{ä]ÊäÞääÔ{�

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

32 bit value


>Í>Êv�ÀÊÜiÀÍiÞÊ£°Ê0�iÊv����Ý��}ÊÍ>L�iÊÃ��ÝÃÊÍ�iÊÜ>��`Êi�ÍÀ�iÃ\

#vvÃiÍ �>Íi}�Àß +>À>�iÍiÀ ����Ê.��}�iÊ+ÀiV�Ã���Ê���>Í��}Ê+���ÍÊ->�}i
ä Ã �£°äo£°ä
£ 0iÞÍÖÀi Í �£°äo£°ä
Ô µ �£°äo£°ä
Ï �Ã ä°äoÔ°ä
{ �` ä°äo£°ä
x Ài` ä°äo£°ä
È ����À }Àii� ä°äo£°ä
Ç L�Öi ä°äo£°ä
n >�«�> ä°äo£°ä
� ��} v �£°äo£°ä
£ä Þ �ÏÔ�o³ÏÔ�Êv��Í��ÍiÃÊ£]Ô

££ ����À`��>Íi ß �ÏÔ�o³ÏÔ�Êv��Í��ÍiÃÊ£]Ô

£Ô ã ä°äo£°ä
£Ï -iÃiÀÜi` -iÃiÀÜi`
£{ +>V�i`����À +>V�i`����À nnnn

                                                         
£0�iÊ��À�>�ÊÀ>�}iÊ�iÀiÊ�ÃÊ����Íi`ÊLßÊÍ�iÊÃ�ãiÊ�vÊÍ�iÊÃVÀii�°
Ô�ÊrÊ£äÔ{°

7£���>ÍQä°°£{R



�À>«��VÃÊ-i}�ÃÍiÀÊ-iviÀi�Vi 4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP

��� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

!>�i\ 7iÀÍiÞÊäÊ`>Í>

2��Í\ 
i�Í>

-i}���\Êä #vvÃiÍ\ äÞääää°�Ônä]ÊäÞääää°�Ô�n

0>}\ äÞääÔxä]ÊäÞääÔx�

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

32 bit value


>Í>Êv�ÀÊÜiÀÍiÞÊÔ°Ê0�iÊv����Ý��}ÊÍ>L�iÊÃ��ÝÃÊÍ�iÊÜ>��`Êi�ÍÀ�iÃ\

#vvÃiÍ �>Íi}�Àß +>À>�iÍiÀ ����Ê.��}�iÊ+ÀiV�Ã���Ê���>Í��}Ê+���ÍÊ->�}i
ä Ã �£°äo£°ä
£ 0iÞÍÖÀi Í �£°äo£°ä
Ô µ �£°äo£°ä
Ï �Ã ä°äoÔ°ä
{ �` ä°äo£°ä
x Ài` ä°äo£°ä
È ����À }Àii� ä°äo£°ä
Ç L�Öi ä°äo£°ä
n >�«�> ä°äo£°ä
� ��} v �£°äo£°ä
£ä Þ �ÏÔ�o³ÏÔ�Êv��Í��ÍiÃÊ£]Ô

££ ����À`��>Íi ß �ÏÔ�o³ÏÔ�Êv��Í��ÍiÃÊ£]Ô

£Ô ã ä°äo£°ä
£Ï -iÃiÀÜi` -iÃiÀÜi`
£{ +>V�i`����À +>V�i`����À nnnn

                                                         
£0�iÊ��À�>�ÊÀ>�}iÊ�iÀiÊ�ÃÊ����Íi`ÊLßÊÍ�iÊÃ�ãiÊ�vÊÍ�iÊÃVÀii�°
Ô�ÊrÊ£äÔ{°

7Ô���>ÍQä°°£{R



4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP �À>«��VÃÊ-i}�ÃÍiÀÊ-iviÀi�Vi

�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ���

!>�i\ 8>�ÍÊv�ÀÊV��«�iÍ���

2��Í\ ->ÃÍiÀ�ãiÀ

-i}���\Êä #vvÃiÍ\ äÞääää°nänn

0>}\ äÞää£Ç

-iÃiÍÊ7>�Öi\ 2�`iv��i`

8À�Íi

än£ÈÔ{Ï£

Reserved

0��ÃÊV���>�`ÊÀi}�ÃÍiÀÊV>ÖÃiÃÊ+�- �
��ÊÍ�ÊÃÖÃ«i�`Ê�«iÀ>Í���ÊÖ�Í��Ê>��ÊvÀ>�iLÖvviÀÊÝÀ�ÍiÃÊ�>Üi
V��«�iÍi`°Ê2ÃivÖ�ÊÍ�ÊÃi«>À>Íi]ÊÃ>ß]Ê>ÊÍiÞÍÖÀiÊ`�Ý���>`ÊvÀ��ÊÃÖLÃiµÖi�ÍÊ«À���Í�ÜiÃ°


�Íä�Ï£ -iÃiÀÜi`

8>�Í��À���«�iÍ���



�À>«��VÃÊ-i}�ÃÍiÀÊ-iviÀi�Vi 4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP

��� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

!>�i\ 8��`�Ý

2��Í\ .Íi�V��É
i«Í�

-i}���\Êä #vvÃiÍ\ äÞääää°n�nä

0>}\ äÞä£Ïä

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Reserved

-iÃiÀÜi`

��ÀViÊ�
Ê2«`>Íi

�
Ê2«`>Íi.�ÖÀVi


�Ã>L�iÊ�
Ê2«`>Íi

Reserved

�vÊÍ�iÊ��ÀViÊ�
Ê2«`>ÍiÊL�ÍÊ�ÃÊÃiÍ]ÊÍ��ÃÊ�ÜiÀÀ�`iÃÊÍ�iÊÃÍi�V��Ê>�`Ê`i«Í�ÊÍiÃÍÃ]Ê>�`ÊÍ�iÊ«iÀÊÖ��ÍÊi�>L�iÃ]ÊÍ�
v�ÀViÊÍ�iÊ��V>�LÖvviÀÊÍ�ÊLiÊÖ«`>Íi`°Ê8À�ÍiÃÊ�ÖÃÍÊÃÍ���ÊLiÊi�>L�i`Ê��ÊÍ�iÊ�
8À�Íi �`iÊÀi}�ÃÍiÀ°Ê8�i�
Í��ÃÊL�ÍÊ�ÃÊV�i>ÀÊ>�ßÊÖ«`>ÍiÊ�ÃÊV��`�Í���>�Ê��ÊÍ�iÊ�ÖÍV��iÊ�vÊÍ�iÊÃÍi�V��Ê>�`Ê`i«Í�ÊÍiÃÍÃ°

�vÊÍ�iÊ
�Ã>L�iÊ�
Ê2«`>ÍiÊL�ÍÊ�ÃÊÃiÍÊÍ�iÊÀiÃÖ�ÍÃÊ�vÊÍ�iÊÃÍi�V��Ê>�`Ê`i«Í�ÊÍiÃÍÃÊ>ÀiÊ�ÜiÀÀ�``i�Ê>�`ÊÍ�i
��V>�LÖvviÀÊ��ÍÊÖ«`>Íi`]ÊiÜi�Ê�vÊ��V>�LÖvviÀÊÝÀ�ÍiÃÊ>ÀiÊi�>L�i`°Ê8�i�ÊÝÀ�ÍiÃÊ>ÀiÊ`�Ã>L�i`Ê��
�
8À�Íi �`iÊÍ�iÀiÊ�>ßÊLiÊ>Ê«iÀv�À�>�ViÊ>`Ü>�Í>}iÊ��Ê>�Ã�ÊÃiÍÍ��}Ê
�Ã>L�iÊ�
Ê2«`>Íi°


�ÍÏ ��ÀViÊ�
Ê2«`>Íi\
äÊrÊ!�ÍÊ��ÀVi`
£ÊrÊ��ÀVi`


�Í{ �
Ê2«`>ÍiÊ.�ÖÀVi\
äÊrÊ�
.�ÖÀVi
>Í>
£ÊrÊ-i}�ÃÍiÀÃ


�Í£n 
�Ã>L�iÊ�
Ê2«`>Íi
äÊrÊ2«`>Íi
£ÊrÊ!�Ê2«`>Íi

8��`�Ý



4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP �À>«��VÃÊ-i}�ÃÍiÀÊ-iviÀi�Vi

�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ���

!>�i\ 8��`�ÝÊ#À�}��

2��Í\ .V�ÃÃ�ÀÉ.Í�««�i

-i}���\Êä #vvÃiÍ\ äÞääää°n£�n

0>}\ äÞääÏ�

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Not used 12 bit 2’s complement X12 bit 2’s complement Y Not used

�ÃÊÍ�iÊ->ÃÍiÀ�ãiÀÊÖ��ÍÊ}i�iÀ>ÍiÃÊi>V�ÊvÀ>}�i�Í]ÊÍ�iÊvÀ>}�i�Í½ÃÊV��À`��>ÍiÃÊ>ÀiÊ>`�ÖÃÍi`ÊLßÊÍ�iÊ>��Ö�Í
�vÊÍ�iÊ�À�}��ÊÍ�Ê}i�iÀ>ÍiÊÍ�iÊvÀ>}�i�Í½ÃÊÃVÀii�ÊV��À`��>ÍiÃ°Ê0��ÃÊ�VVÖÀÃÊ«À��ÀÊÍ�Ê`���}ÊÍ�iÊÃVÀii�ÊÃV�ÃÃ�À
ÍiÃÍ°

!>�i\ 9ÊiÞÍi�ÍÊv�ÀÊÀ>ÃÍiÀ�ã��}

2��Í\ ->ÃÍiÀ�ãiÀ

-i}���\Êä #vvÃiÍ\ äÞääää°nä�n

0>}\ äÞää£�

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Not used 12 bit 2’s complement X Min12 bit 2’s complement X Max Not used


iv��iÃÊÍ�iÊ9ÊiÞÍi�ÍÊÍ�iÊ->ÃÍiÀ�ãiÀÊÃ��Ö�`Êv���ÊLiÍÝii�°

8��`�Ý#À�}��

9����ÍÃ



�À>«��VÃÊ-i}�ÃÍiÀÊ-iviÀi�Vi 4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP

��� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

!>�i\ :ÊiÞÍi�ÍÊv�ÀÊÀ>ÃÍiÀ�ã��}

2��Í\ ->ÃÍiÀ�ãiÀ

-i}���\Êä #vvÃiÍ\ äÞääää°nä�n

0>}\ äÞää£x

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Not used 12 bit 2’s complement Y Min12 bit 2’s complement Y Max Not used


iv��iÃÊÍ�iÊ:ÊiÞÍi�ÍÊÍ�iÊ->ÃÍiÀ�ãiÀÊÃ��Ö�`Êv���ÊLiÍÝii�°

:����ÍÃ



4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP �À>«��VÃÊ-i}�ÃÍiÀÊ-iviÀi�Vi

�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ���

!>�i\ :27Ê �`i

2��Í\ :27

-i}���\Êä #vvÃiÍ\ äÞääää°n�ää

0>}\ äÞä£�ä

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

��>L�i

0iÃÍ �`i
0iÃÍ
>Í>

-i�iVÍ0iÞi�
0iÞi�
�Ã>L�i2«`>Íi

-iÃiÀÜi`

���ÍÀ��Ê:27ÊÍ�Ê-�
ÊV��ÜiÀÃ���Ê>�`É�ÀÊV�À��>ÊÍiÃÍ°


�Íä ��>L�i
äÊrÊ:27ÊÍ�Ê-�
ÊV���ÀÊÃ«>ViÊV��ÜiÀÃ���Ê`�Ã>L�i`
£ÊrÊ:27ÊÍ�Ê-�
ÊV���ÀÊÃ«>ViÊV��ÜiÀÃ���Êi�>L�i`


�Í£�Ô 0iÃÍ �`i
äÊrÊ!�ÊV�À��>ÊÍiÃÍ
£ÊrÊ+>ÃÃÊ�vÊÝ�Í���ÊV�À��>ÊL�Ö�`Ã
ÔÊrÊ�>��Ê�vÊÝ�Í���ÊV�À��>ÊL�Ö�`Ã


�ÍÏ 0iÃÍ
>Í>
äÊrÊ�««�ßÊV�À��>ÊÍiÃÍÊ��Ê��«ÖÍÊ`>Í>Ê­Liv�ÀiÊV���ÀÊÃ«>ViÊV��ÜiÀÃ���Ê�vÊ
i�>L�i`®
£ÊrÊ�««�ßÊV�À��>ÊÍiÃÍÊ��Ê�ÖÍ«ÖÍÊ`>Í>Ê­>vÍiÀÊV���ÀÊÃ«>ViÊV��ÜiÀÃ���Ê�vÊ
i�>L�i`®


�Í{ -i�iVÍ0iÞi�
äÊrÊ
�Ê��ÍÊ«��ÍÊ«�Þi�Ê�vÊV�À��>ÊÍiÃÍÊv>��Ã
£ÊrÊ
�Ê��ÍÊÍiÞÍÖÀiÊ«�Þi�Ê�vÊV�À��>ÊÍiÃÍÊv>��Ã


�Íx 0iÞi�
�Ã>L�i2«`>Íi
äÊrÊ+>ÃÃÊ��ÊÍiÞi�Ê`>Í>
£ÊrÊ-i�iVÍÊÍiÞi�Ê`>Í>Ê���i`�>Íi�ßÊ>vÍiÀÊV�À��>ÊÍiÃÍ

:27 �`i



�À>«��VÃÊ-i}�ÃÍiÀÊ-iviÀi�Vi 4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP

��� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

!>�i\ 
i«Í�Ê.Í>ÀÍÊ7>�ÖiÊ�Ê��ÝiÀ

2��Í\ .Íi�V��É
i«Í�

-i}���\Êä #vvÃiÍ\ äÞääää°n�
n

0>}\ äÞä£ÏÇ

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

11 bit fraction Not used

0��ÃÊÀi}�ÃÍiÀÊ���`ÃÊ«>ÀÍÊ�vÊÍ�iÊÃÍ>ÀÍÊÜ>�ÖiÊv�ÀÊ`i«Í�Ê��ÍiÀ«��>Í���°Ê=.Í>ÀÍ2Ê���`ÃÊÍ�iÊ��ÃÍÊÃ�}��v�V>�Í
L�ÍÃ]Ê>�`Ê=.Í>ÀÍ�ÊÍ�iÊ�i>ÃÍÊÃ�}��v�V>�ÍÊL�ÍÃ°Ê0�iÊV��L��i`ÊÜ>�ÖiÊ�ÃÊ��ÊÔ¿ÃÊV��«�i�i�ÍÊ£Ç°££Êv�Þi`Ê«���Í
v�À�>Í°

!>�i\ 
i«Í�Ê.Í>ÀÍÊ7>�ÖiÊ�Ê2««iÀ

2��Í\ .Íi�V��É
i«Í�

-i}���\Êä #vvÃiÍ\ äÞääää°n�
ä

0>}\ äÞä£ÏÈ

-iÃiÍÊ7>�Öi\ 2�`iv��i`

-i>`ÉÝÀ�Íi

än£ÈÔ{Ï£

Not Used 16 bit integer

Sign

0��ÃÊÀi}�ÃÍiÀÊ���`ÃÊ«>ÀÍÊ�vÊÍ�iÊÃÍ>ÀÍÊÜ>�ÖiÊv�ÀÊ`i«Í�Ê��ÍiÀ«��>Í���°Ê=.Í>ÀÍ2Ê���`ÃÊÍ�iÊ��ÃÍÊÃ�}��v�V>�Í
L�ÍÃ]Ê>�`Ê=.Í>ÀÍ�ÊÍ�iÊ�i>ÃÍÊÃ�}��v�V>�ÍÊL�ÍÃ°Ê0�iÊV��L��i`ÊÜ>�ÖiÊ�ÃÊ��ÊÔ¿ÃÊV��«�i�i�ÍÊ£Ç°££Êv�Þi`Ê«���Í
v�À�>Í°

=.Í>ÀÍ�

=.Í>ÀÍ2



4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP +ÃiÖ`�V�`iÊ
iv���Í���Ã

�(PEFW 4VSTVMIXEV]�ERH�'SRJMHIRXMEP ���

%TTIRHM\�&��4WIYHSGSHI�(IJMRMXMSRW
��Ê�>�ßÊ>Ài>ÃÊ�vÊÍ�iÊ`�VÖ�i�ÍÊvÀ>}�i�ÍÃÊ�vÊ«ÃiÖ`�V�`iÊ>ÀiÊ}�Üi�]ÊÍ�Ê`iÃVÀ�LiÊÍ�i
��>`��}Ê�vÊÀi}�ÃÍiÀÃ°Ê0�iÃiÊ>ÀiÊL>Ãi`Ê��Ê>Ê�Ê��ÍiÀv>ViÊÍ�Ê+�- �
��Ê��ÊÝ��V�Êi>V�
ÏÔÊL�ÍÊÀi}�ÃÍiÀÊ�ÃÊÀi«ÀiÃi�Íi`Ê>ÃÊ>Ê�ÊÃÍÀÖVÍÖÀi]Ê«�Íi�Í�>��ßÊÃ«��ÍÊ��Í�Ê>ÊÃiÀ�iÃÊ�vÊL�Í
v�i�`Ã°Ê��Ê>�ÊiÞ>�«�iÊÝ�iÀiÊ���ßÊ>ÊÃÖLÃiÍÊ�vÊÍ�iÊL�ÍÊv�i�`ÃÊ��Ê>ÊÀi}�ÃÍiÀÊ>ÀiÊÃiÍ]Ê�ÍÊ�Ã
>ÃÃÖ�i`Êi�Í�iÀÊÍ�>ÍÊ>ÊÃ�vÍÝ>ÀiÊV�«ßÊ�vÊÍ�iÊÀi}�ÃÍiÀÊ�ÃÊLi��}Ê��`�v�i`]Ê�ÀÊÍ�>ÍÊÍ�i
VÖÀÀi�ÍÊV��Íi�ÍÃÊ�vÊÍ�iÊÀi}�ÃÍiÀÊ�>ÃÊv�ÀÃÍÊLii�ÊÀi>`ÊL>V�ÊÍ�ÊÍ�iÊ��ÃÍ°Ê0��ÃÊÃÍß�iÊ�>Ã
Lii�ÊV��Ãi�Êv�ÀÊV�>À�ÍßÆÊÍ�iÀiÊ>ÀiÊ�vÍi�Ê��ÀiÊivv�V�i�ÍÊÃÍÀ>Íi}�iÃ°

0�iÊV��ÃÍ>�ÍÊ`iv���Í���ÃÊ>�`ÊÀi}�ÃÍiÀÊL�ÍÊv�i�`Ê`iv���Í���ÃÊ>ÀiÊL>Ãi`ÊÖ«��ÊÍ��ÃiÊÖÃi`
��ÊÍ�iÊÏ
�>LÃÊ`À�ÜiÀÊÃ�vÍÝ>Ài°Ê.�ÖÀViÃÊ��V�Ö`��}Ê�i>`iÀÊv��iÃÊv�ÀÊÍ��ÃÊ>ÀiÊ>Ü>��>L�i
Ö�`iÀÊÃ�ÖÀViÊ��Vi�ÃiÊ>}Àii�i�Í°

8>À���}\ÊÍ�iÊ�À`iÀÊ�vÊ��>`��}ÊV��ÍÀ��ÊÀi}�ÃÍiÀÃÊ��Í�ÊÍ�iÊ�ß«iÀ+�«i���iÊ�>ÃÊ>�Ã�
Lii�ÊV��Ãi�Êv�ÀÊV�>À�Íß]ÊÀ>Í�iÀÊÍ�>�Êivv�V�i�Vß°Ê0�iÊ�«Í��>�Ê�À`iÀÊ�ÃÊ`�VÖ�i�Íi`Ê��
ÃiVÍ���ÊÅÇ°Ô°Ï°

��>`��}Ê�vÊ>Ê+�- �
��ÊÀi}�ÃÍiÀÊ�ÃÊiÞ«ÀiÃÃi`Ê>Ã\
register-name(value)

8�i�ÊÝÀ�Í��}Ê`�ÀiVÍ�ßÊÍ�ÊÍ�iÊÀi}�ÃÍiÀÊv��iÊ­�°i°ÊÍ�Ê>Ê���#®ÊÍ��ÃÊÝ�Ö�`ÊLi
��«�i�i�Íi`ÊLßÊÝÀ�Í��}ÊºÜ>�Öi»ÊÍ�ÊÍ�iÊ�>««i`���Ê>``ÀiÃÃÊ�vÊÍ�iÊÀi}�ÃÍiÀÊV>��i`
ºÀi}�ÃÍiÀ��>�i»°

�À>}�i�Í>ÀßÊiÞ>�«�iÃÊ>ÀiÊ��ÍÊ��ÊÃÍÀ�VÍÊ�ÊÃß�Í>Þ]Ê>ÊÍß«�V>�ÊiÞ>�«�iÊ�Ã\
// Sample code to rasterize a 10x10 rectangle at the
// framebuffer origin.

StartXDom (0) // Start dominant edge
StartXSub (1<<16) // Start of subordinate
dXDom (0x0)
dXSub (0x0)
Count (0xA)
YStart(0)
dY (1<<16)

// Set-up to render a trapezoid.

render.AreaStippleEnable = PERMEDIA_DISABLE
render.PrimitiveType = PERMEDIA_TRAPEZOID
render.FastFillEnable = PERMEDIA_DISABLE
render.FogEnable = PERMEDIA_DISABLE
render.TextureEnable = PERMEDIA_DISABLE
render.ReuseBitMask = PERMEDIA_DISABLE
render.SyncOnBitMask = PERMEDIA_FALSE
render.SyncOnHostData = PERMEDIA_FALSE

Render (render) // Render the rectangle

��`iÊ�ÃÊÃ��Ý�Ê��ÊV�ÖÀ�iÀÊ>�`ÊV���i�ÍÃÊ>ÀiÊ�³³ÊÃÍß�iÊ¿ÉÉ¿Ê��`�V>Í��}ÊÍ�>ÍÊÍ�iÊÀiÃÍ
�vÊÍ�iÊ���iÊ�ÃÊ>ÊV���i�Í°Ê��ßÊÃÍ>Íi�i�ÍÊÝ��V�Êi�`ÃÊ��Ê«>Ài�Í�iÃ�ÃÊ�ÃÊ>ÊÀi}�ÃÍiÀ
Ö«`>Íi]Ê�Í�iÀÊÃÍ>Íi�i�ÍÃÊÝ���Ê}i�iÀ>��ßÊLiÊ>ÃÃ�}��i�ÍÃ°Ê�ÊÜ>À�>L�i]ÊÃ>ßÊÀi�`iÀ]Ê�ÃÊ�v
>ÊÍß«iÊ>ÃÃ�V�>Íi`ÊÝ�Í�ÊÍ�iÊÀi}�ÃÍiÀÊLi��}Ê��`�v�i`°Ê0��ÃÊÝ���ÊÖÃÖ>��ßÊLiÊV�i>ÀÊLßÊÍ�i
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V��ÍiÞÍÊ>�`ÊÝ���Ê��ÍÊÖÃÖ>��ßÊLiÊ`iV�>Ài`Ê>ÃÊÃÖV�°Ê���ÊÍ�iÊÍß«iÊ`iv���Í���ÃÊ>ÀiÊ��ÊÍ�i
�i>`iÀÊv��iÃ°Ê0�iÊÜ>�ÖiÃÊ>ÃÃ�}�i`ÊÍ�Ê>ÊÀi}�ÃÍiÀÊÝ���ÊLiÊi�Í�iÀÊ>ÊÜ>À�>L�iÊ>ÃÊ`iÃVÀ�Li`
>L�Üi]Ê>Ê�>VÀ�Ê�°i°Ê+�- �
��Û0-2�]Ê>ÃÊv�Ö�`Ê��ÊÍ�iÊ�i>`iÀÃ]Ê�ÀÊ>�Ê���i`�>Íi
V��ÃÍ>�ÍÊ��Ê�ÊÃÍß�iÊv�À�>ÍÊ�°i°ÊäÞ{x°Ê��ÊÀi}�ÃÍiÀÃÊÝ��V�Ê�>ÜiÊÃiÜiÀ>�Êv�i�`Ã]ÊÃ��iÊ�v
Ý��V�Ê>ÀiÊ��ÍÊÀi�iÜ>�ÍÊÍ�Ê>Ê«>ÀÍ�VÖ�>ÀÊiÞ>�«�i]ÊÍ�iÊv�i�`ÊV>�ÊLiÊ�}��Ài`ÊV��«�iÍi�ß
�ÀÊÃiÍÊÍ�Ê`��¿ÍÊV>Ài°ÊÊ��ÊÃ��iÊÀi}�ÃÍiÀÃ]ÊÜ>�ÖiÃÊv�ÀÊv�i�`ÃÊÝ��V�Ê�ii`ÊÍ�ÊLiÊÃiÍÊLÖÍÊ>Ài
��ÍÊÀi>`��ßÊ>Ü>��>L�iÊÝ���ÊÍß«�V>��ßÊLiÊÃiÍÊ>ÃÊ>««À�«À�>Íi°

��ÊÃ��iÊvÀ>}�i�ÍÃ]ÊÃ��«�ßÊ>Ê��ÃÍÊ�vÊV���>�`ÃÊ�ÃÊ}�Üi�Êi°}°\
// Sample code to rasterize a rectangle

StartXDom ()// Start dominant edge
StartXSub ()// Start of subordinate
dXDom ()
dXSub ()
Count ()
YStart()
dY ()

// Set-up to render an aliased trapezoid.

Render () // Render the rectangle

0��ÃÊÍiV���µÖiÊ�ÃÊÖÃi`ÊÍ�ÊÃ��«�ßÊ}�ÜiÊ>Êvii�Êv�ÀÊÍ�iÊÀi}�ÃÍiÀÃÊ��Ü��Üi`Ê��Ê>Ê«>ÀÍ�VÖ�>À
�«iÀ>Í���Ê>�`ÊÝ�iÀiÊ>Ê`iÍ>��i`ÊÍÀi>Í�i�ÍÊ�ÃÊ��ÍÊÝ>ÀÀ>�Íi`°

0�ÊÍ>�iÊÍ�iÊ>``ÀiÃÃÊ�vÊ>ÊÀi}�ÃÍiÀ]ÊÍ�iÊ�>�iÊ�ÃÊÖÃi`]ÊÍ�ÖÃÊÍ��ÃÊiÞ>�«�iÊÃÍ�ÀiÃÊÍ�i
>``ÀiÃÃÊ�vÊÍ�iÊ.Í>ÀÍ9
��ÊÀi}�ÃÍiÀÊ��ÊÍ�iÊLÖvviÀÊ«���Íi`ÊÍ�ÊLßÊÍ�iÊÜ>À�>L�iÊbuf
>�`Ê��VÀi�i�ÍÃÊÍ�iÊ«���ÍiÀ\

*buf++ = StartXDom

0�ÊÍiÃÍÊÍ�iÊÜ>�ÖiÊ�vÊ>ÊÀi}�ÃÍiÀÊÍ�iÊÀi}�ÃÍiÀÊ�>�iÊ�ÃÊ`iÀiviÀi�Vi`ÊÖÃ��}ÊÍ�iÊ�Ê¿I¿
�«iÀ>Í�ÀÊ>ÃÊv�ÀÊ��ÃÍ>�ViÊ��ÊÍ��ÃÊiÞ>�«�iÊÝ��V�ÊÍiÃÍÃÊv�ÀÊÍ�iÊV��«�iÍ���Ê�vÊ>Ê
 �
�«iÀ>Í���\

while( *DMACount != 0 ) ;
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%TTIRHM\�'��7GVIIR�;MHXLW�8EFPI
0�iÊÃVÀii�ÊÝ�`Í�Ê�ÃÊÃ«iV�v�i`Ê>ÃÊÍ�iÊÃÖ�Ê�vÊÃi�iVÍi`Ê«>ÀÍ�>�Ê«À�`ÖVÍÃÊÃ�Ê>ÊvÖ��
�Ö�Í�«�ßÊ�«iÀ>Í���Ê�ÃÊ��ÍÊ�ii`i`°Ê0�iÊ«>ÀÍ�>�Ê«À�`ÖVÍÃÊ>ÀiÊÃi�iVÍi`ÊLßÊÍ�iÊv�i�`Ã
++ä]Ê++£Ê>�`Ê++ÔÊ��ÊÍ�iÊ�
-i>` �`iÊÀi}�ÃÍiÀ]Ê�
-i>` �`iÊÀi}�ÃÍiÀÊ>�`
0iÞÍÖÀi >«��À�>ÍÊÀi}�ÃÍiÀ°Ê0�iÊÀ>�}iÊ�vÊÝ�`Í�ÃÊÃÖ««�ÀÍi`ÊLßÊÍ��ÃÊÍiV���µÖiÊ>Ài
Í>LÖ�>Íi`ÊLi��Ý]ÊÍ�}iÍ�iÀÊÝ�Í�ÊÍ�iÊÜ>�ÖiÃÊv�ÀÊi>V�Ê�vÊÍ�iÊ++Êv�i�`Ã°

.VÀii�Ê8�`Í� ++ä ++£ ++Ô

ä ä ä ä

ÏÔ £ ä ä

È{ £ £ ä

�È £ £ £

£Ôn Ô £ £

£Èä Ô Ô £

£�Ô Ô Ô Ô

ÔÔ{ Ï Ô £

ÔxÈ Ï Ô Ô

Ônn Ï Ï £

ÏÔä Ï Ï Ô

Ïn{ Ï Ï Ï

{£È { Ï £

{{n { Ï Ô

x£Ô { Ï Ï

x{{ { { £

xÇÈ { { Ô

È{ä { { Ï

ÇÈn { { {

nää x { £

nÏÔ x { Ô

n�È x { Ï

£äÔ{ x { {

£äxÈ x x £

£änn x x Ô

££xÔ x x Ï

£Ônä x x {

£xÏÈ x x x

£xÈn È x £

£Èää È x Ô

£ÈÈ{ È x Ï

£Ç�Ô È x {

Ôä{n È x x

0>L�iÊ�°£ÊÊ+>ÀÍ�>�Ê+À�`ÖVÍÃ

!�ÍiÊÍ�>ÍÊ+�- �
��ÊÃÖ««�ÀÍÃÊ>Ê�>Þ��Ö�ÊÃVÀii�ÊÀiÃ��ÖÍ���Ê�vÊÔä{nÊÞÊÔä{n°
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%TTIRHM\�(��%�+SYVEYH�7LEHIH�8VMERKPI
[MXLSYX�YWMRK�XLI�(IPXE�9RMX

��ÀÊLiÃÍÊ«iÀv�À�>�Vi]ÊÍ�iÊ
i�Í>ÊÖ��ÍÊ��Ê+�- �
��ÊÃ��Ö�`ÊLiÊÖÃi`ÊÍ�ÊV>�VÖ�>ÍiÊÍ�i
i`}iÊ`i�Í>ÃÊÖÃi`ÊLßÊÍ�iÊ�À>«��VÃÊ+À�ViÃÃ�À°Ê��ÀÊL>V�Ý>À`ÊV��«>Í�L���Íß]Ê�ÀÊÃ«iV�>�
Ã�ÍÖ>Í���Ã]ÊÍ�iÊi`}iÊ`i�Í>ÊÀi}�ÃÍiÀÃÊ�>ßÊLiÊ«À�}À>��i`Ê`�ÀiVÍ�ß]Ê>�`ÊÍ��ÃÊ>««i�`�Þ
`iÃVÀ�LiÃÊÍ�iÊV>�VÖ�>Í���ÃÊÍ�>ÍÊ>ÀiÊ�ii`i`ÊÍ�Ê`�ÊÍ��ÃÊV�ÀÀiVÍ�ß°

��ÊÍ��ÃÊÃiVÍ���ÊÝiÊÃ��ÝÊ��ÝÊÍ�ÊÀi�`iÀÊ>ÊÍß«�V>�ÊÏ
Ê}À>«��VÃÊ«À���Í�ÜiÊÝ�Í��ÖÍ
ÖÃ��}ÊÍ�iÊ
i�Í>Ê2��Í°Ê0�iÊ«À���Í�ÜiÊ�ÃÊ>Ê��ÖÀ>Ö`ÊÃ�>`i`]Ê`i«Í�ÊLÖvviÀi`ÊÍÀ�>�}�i°
0��ÃÊ>««i�`�ÞÊ�ÃÊ��V�Ö`i`ÊÍ�ÊÖ�`iÀÃÍ>�`Ê>�ßÊ�i}>VßÊ+�- �
��Ê£ÊÃ�vÍÝ>ÀiÊÍ�Ê>���Ý
>�ÍiÀ�>Í�ÜiÊÀ>ÃÍiÀ�ã>Í���ÊÍiV���µÖiÃÊÍ�ÊLiÊÖÃi`°Ê��ÀÊÍ��ÃÊiÞ>�«�i]Ê>ÃÃÖ�iÊÊÍ�i
V��À`��>ÍiÊ�À�}��Ê�ÃÊL�ÍÍ��Ê�ivÍÊ�vÊÍ�iÊÝ��`�ÝÊ>�`Ê`À>Ý��}ÊÝ���ÊLiÊvÀ��ÊÍ�«ÊÍ�
L�ÍÍ��°Ê+�- �
��ÊV>�Ê`À>ÝÊvÀ��ÊÍ�«ÊÍ�ÊL�ÍÍ��Ê�ÀÊL�ÍÍ��ÊÍ�ÊÍ�«°

(� %�+SYVEYH�7LEHIH�8VMERKPI

���Ã�`iÀÊ>ÊÍÀ�>�}�iÊÝ�Í�ÊÜiÀÍ�ViÃ]ÊÜ£]ÊÜÔÊ>�`ÊÜÏÊÝ�iÀiÊi>V�ÊÜiÀÍiÞÊV��«À�ÃiÃÊ9]Ê:
>�`Ê=ÊV��À`��>ÍiÃ]ÊÃ��Ý�ÊLi��Ý°Ê�>V�ÊÜiÀÍiÞÊ�>ÃÊ>Ê`�vviÀi�ÍÊV���ÀÊ�>`iÊÖ«Ê�vÊÀi`]
}Àii�Ê>�`ÊL�ÖiÊ­-]Ê�Ê>�`Ê
®ÊV��«��i�ÍÃ°

Top half

Lower half

­9
£
:

£
=

£

-
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®

­9
Ô
:

Ô
=

Ô
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Ô
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Ô



Ô
®

­9
Ï
:

Ï
=

Ï

-
Ï
�

Ï



Ï
®

 V1

 V2

 V3

��}ÖÀiÊ
£ �Þ>�«�iÊ0À�>�}�i

0�iÊ`�>}À>�Ê�>�iÃÊ>Ê`�ÃÍ��VÍ���ÊLiÍÝii�ÊÍ�«Ê>�`ÊL�ÍÍ��Ê�>�ÜiÃÊLiV>ÖÃi
+�- �
��Ê�ÃÊ`iÃ�}�i`ÊÍ�ÊÀ>ÃÍiÀ�ãiÊÃVÀii�Ê>��}�i`ÊÍÀ>«iã��`ÃÊ>�`Êv�>ÍÊÍ�««i`Ê�À
L�ÍÍ��i`ÊÍÀ�>�}�iÃÊ>ÃÊÃ��Ý�ÊLi��Ý\

��}ÖÀiÊ
Ô .VÀii�Ê>��}�i`ÊÍÀ>«iã��`Ê>�`Êv�>ÍÊÍ�««i`ÊÍÀ�>�}�i
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+�- �
��ÊÀiµÖ�ÀiÃÊ�>�ßÊ�vÊ�ÍÃÊÀi}�ÃÍiÀÃÊÍ�ÊLiÊ���Í�>��ãi`Ê��Ê>Ê«>ÀÍ�VÖ�>ÀÊÝ>ß]
Ài}>À`�iÃÃÊ�vÊÝ�>ÍÊ�ÃÊÍ�ÊLiÊ`À>Ý�ÆÊv�ÀÊ��ÃÍ>�Vi]ÊÍ�iÊÃVÀii�ÊÃ�ãiÊ>�`Ê>««À�«À�>Íi
V��««��}Ê�ÖÃÍÊLiÊÃiÍ�Ö«°Ê!�À�>��ßÊÍ��ÃÊ���ßÊ�ii`ÃÊÍ�ÊLiÊ`��iÊ��ViÊ>�`Êv�ÀÊV�>À�Íß
Í��ÃÊiÞ>�«�iÊ>ÃÃÖ�iÃÊÍ�>ÍÊ>��Ê���Í�>��ã>Í���Ê�>ÃÊ>�Ài>`ßÊLii�Ê`��i°Ê �ÀiÊ`iÍ>��ÃÊ�>ß
LiÊv�Ö�`Ê��ÊÍ�iÊV�>«ÍiÀÊ��Ê���Í�>��ã>Í���]ÊV�>«ÍiÀÊÅÈ°

#Í�iÀÊÃÍ>ÍiÊÝ���ÊV�>�}iÊ�VV>Ã���>��ß]ÊÍ��Ö}�Ê��ÍÊÖÃÖ>��ßÊ��Ê>Ê«iÀÊ«À���Í�ÜiÊL>Ã�Ã]
v�ÀÊ��ÃÍ>�ViÊi�>L���}Ê��ÖÀ>Ö`ÊÃ�>`��}Ê>�`Ê`i«Í�ÊLÖvviÀ��}°Ê�Ê`iÍ>��i`ÊÍÀi>Í�i�Í
Ý���ÊLiÊv�Ö�`Ê��Ê�>ÍiÀÊÃiVÍ���ÃÊ�vÊÍ��ÃÊV�>«ÍiÀ]Ê>�`Ê`iÍ>��ÃÊ>ÀiÊ��ÍÊ��V�Ö`i`Ê�iÀi°

(� (SQMRERX�ERH�7YFSVHMREXI�7MHIW�SJ�E�8VMERKPI

0�iÊ`����>�ÍÊÃ�`iÊ�vÊ>ÊÍÀ�>�}�iÊ�ÃÊÍ�>ÍÊÝ�Í�ÊÍ�iÊ}Ài>ÍiÃÍÊÀ>�}iÊ�vÊ:ÊÜ>�ÖiÃ°Ê0�i
V���ViÊ�vÊ`����>�ÍÊÃ�`iÊ�ÃÊ�«Í���>�ÊÝ�i�ÊÍ�iÊÍÀ�>�}�iÊ�ÃÊi�Í�iÀÊv�>ÍÊL�ÍÍ��i`Ê�ÀÊv�>Í
Í�««i`°

+�- �
��Ê>�Ý>ßÃÊ`À>ÝÃÊÍÀ�>�}�iÃÊÃÍ>ÀÍ��}ÊvÀ��ÊÍ�iÊ`����>�ÍÊi`}iÊÍ�Ý>À`ÃÊÍ�i
ÃÖL�À`��>ÍiÊi`}iÃ°Ê0��ÃÊÃ��«��v�iÃÊÍ�iÊV>�VÖ�>Í���Ê�vÊÃiÍ�Ö«Ê«>À>�iÍiÀÃÊ>ÃÊÝ���ÊLi
Ãii�ÊLi��Ý°


����>�ÍÊ
.�`i

.ÖL�À`��>ÍiÊ
.�`iÃ


����>�ÍÊ
.�`i

.ÖL�À`��>ÍiÊ
.�`i

.ÖL�À`��>ÍiÊ
.�`i

��}ÖÀiÊ
Ï 
����>�ÍÊ>�`Ê.ÖL�À`��>ÍiÊ.�`iÃÊ�vÊ>Ê0À�>�}�i

(� 'EPGYPEXMRK�'SPSV�ZEPYIW�JSV�-RXIVTSPEXMSR

0�Ê`À>ÝÊvÀ��Ê�ivÍÊÍ�ÊÀ�}�ÍÊ>�`ÊÍ�«ÊÍ�ÊL�ÍÍ��]ÊÍ�iÊV���ÀÊ}À>`�i�ÍÃÊ­�ÀÊ`i�Í>Ã®
ÀiµÖ�Ài`Ê>Ài\

dRdy
R R

Y Y
13

3 1

3 1
=

−
−

dGdy13 =
G3 − G1

Y 3 − Y1
dBdy13 =

B3 − B1

Y 3 − Y 1

��`ÊvÀ��ÊÍ�iÊ«�>�iÊiµÖ>Í���\

dRdx = {(R1 − R3) ×
(Y 2 − Y 3)

a
}−{(R2 − R3) ×

(Y 1 −Y 3)

a
}
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dGdx ={(G1 − G3) ×
(Y 2 − Y3)

a
}−{(G2 − G3) ×

(Y 1 −Y 3)

a
}

dBdx = {(B1 − B3) ×
(Y 2 − Y 3)

a
} −{(B2 − B3) ×

(Y1 − Y 3)

a
}

Ý�iÀi\

a = ABS({( X1 − X3) × (Y2 − Y 3)} − {( X2 − X3) × (Y1 − Y 3)})

0�iÃiÊÜ>�ÖiÃÊ>���ÝÊÍ�iÊV���ÀÊ�vÊi>V�ÊvÀ>}�i�ÍÊ��ÊÍ�iÊÍÀ�>�}�iÊÍ�ÊLiÊ`iÍiÀ���i`ÊLß
���i>ÀÊ��ÍiÀ«��>Í���°Ê��ÀÊiÞ>�«�i]ÊÍ�iÊÀi`ÊV��«��i�ÍÊV���ÀÊÜ>�ÖiÊ�vÊ>ÊvÀ>}�i�ÍÊ>Í
9�]:�ÊV�Ö�`ÊLiÊV>�VÖ�>Íi`ÊLß\

U >``��}Ê`-`ß£Ï]Êv�ÀÊi>V�ÊÃV>����iÊLiÍÝii�Ê:£Ê>�`Ê:�]ÊÍ�Ê-£°

U Í�i�Ê>``��}Ê`-`ÞÊv�ÀÊi>V�ÊvÀ>}�i�ÍÊ>���}ÊÃV>����iÊ:�ÊvÀ��ÊÍ�iÊ�ivÍÊi`}iÊÍ�Ê9�°

0�iÊiÞ>�«�iÊV��Ãi�Ê�>ÃÊÍ�iÊ¿��ii¿Ê�°i°ÊÜiÀÍiÞÊÔ]Ê��ÊÍ�iÊÀ�}�ÍÊ�>�`ÊÃ�`i]Ê>�`
`À>Ý��}Ê�ÃÊvÀ��Ê�ivÍÊÍ�ÊÀ�}�Í°Ê�vÊÍ�iÊ��iiÊÝiÀiÊ��ÊÍ�iÊ�ivÍÊÃ�`iÊ­�ÀÊ`À>Ý��}ÊÝ>ÃÊvÀ��
À�}�ÍÊÍ�Ê�ivÍ®]ÊÍ�i�ÊÍ�iÊ:Ê`i�Í>ÃÊv�ÀÊL�Í�ÊÍ�iÊÃÖL�À`��>ÍiÊÃ�`iÃÊÝ�Ö�`ÊLiÊ�ii`i`ÊÍ�
��ÍiÀ«��>ÍiÊÍ�iÊÃÍ>ÀÍÊÜ>�ÖiÃÊv�ÀÊi>V�ÊV���ÀÊV��«��i�ÍÊ­>�`ÊÍ�iÊ`i«Í�ÊÜ>�Öi®Ê��Êi>V�
ÃV>����i°Ê��ÀÊÍ��ÃÊÀi>Ã��Ê+�- �
��Ê>�Ý>ßÃÊ`À>ÝÃÊÍÀ�>�}�iÃÊÃÍ>ÀÍ��}ÊvÀ��ÊÍ�i
`����>�ÍÊi`}iÊ>�`ÊÍ�Ý>À`ÃÊÍ�iÊÃÖL�À`��>ÍiÊi`}iÃ°Ê��ÀÊÍ�iÊiÞ>�«�iÊÍÀ�>�}�i]ÊÍ��Ã
�i>�ÃÊ�ivÍÊÍ�ÊÀ�}�Í°

(� 6IKMWXIV�7IX�YT�JSV�'SPSV�-RXIVTSPEXMSR

��ÀÊÍ�iÊiÞ>�«�iÊÍÀ�>�}�iÊÍ�iÊ+�- �
��ÊÀi}�ÃÍiÀÃÊ�ÖÃÍÊLiÊÃiÍÊ>ÃÊv����ÝÃ°Ê
iÍ>��ÃÊ�v
Ài}�ÃÍiÀÊv�À�>ÍÃÊ>ÀiÊ}�Üi�Ê�>ÍiÀ°

// Load the color start and delta values to draw
// a triangle

RStart (R1)
GStart (G1)
BStart (B1)
dRdyDom (dRdy13) // To walk up the dominant edge
dGdyDom (dGdy13)
dBdyDom (dBdy13)
dRdx (dRdx) // To walk along the scanline
dGdx (dGdx)
dBdx (dBdx)

(� 'EPGYPEXMRK�(ITXL�+VEHMIRX�:EPYIW

0�Ê`À>ÝÊvÀ��Ê�ivÍÊÍ�ÊÀ�}�ÍÊ>�`ÊÍ�«ÊÍ�ÊL�ÍÍ��]ÊÍ�iÊ`i«Í�Ê}À>`�i�ÍÃÊ­�ÀÊ`i�Í>Ã®
ÀiµÖ�Ài`Êv�ÀÊ��ÍiÀ«��>Í���Ê>Ài\
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dZdy13 =
Z 3 − Z1

Y 3 − Y1

��`ÊvÀ��ÊÍ�iÊ«�>�iÊiµÖ>Í���\

dZdx ={(Z1 − Z 3) ×
(Y 2 − Y 3)

a
}− {(Z 2 − Z 3) ×

(Y1 − Y 3)

a
}

Ý�iÀi

a = ABS({( X1 − X3) × (Y2 − Y 3)} − {( X2 − X3) × (Y1 − Y 3)})

0�iÊ`�Ü�Ã�À]ÊÃ��Ý�Ê�iÀiÊ>ÃÊ>]Ê�ÃÊÍ�iÊÃ>�iÊ>ÃÊv�ÀÊV���ÀÊ}À>`�i�ÍÊÜ>�ÖiÃ°Ê0�iÊÍÝ�
`i�Í>Ã]Ê`=`ß£ÏÊ>�`Ê`=`ÞÊ>���ÝÊÍ�iÊ=ÊÜ>�ÖiÊ�vÊi>V�ÊvÀ>}�i�ÍÊ��ÊÍ�iÊÍÀ�>�}�iÊÍ�ÊLi
`iÍiÀ���i`ÊLßÊ���i>ÀÊ��ÍiÀ«��>Í���Ê>ÃÊÝ>ÃÊ`iÃVÀ�Li`Êv�ÀÊÍ�iÊV���ÀÊ��ÍiÀ«��>Í���
>L�Üi°

(� 6IKMWXIV�7IX�YT�JSV�(ITXL�8IWXMRK

��ÍiÀ�>��ßÊ+�- �
��ÊÖÃiÃÊv�Þi`Ê«���ÍÊ>À�Í��iÍ�V°Ê0�iÊv�À�>ÍÃÊv�ÀÊi>V�ÊÀi}�ÃÍiÀÊ>Ài
`iÃVÀ�Li`Ê�>ÍiÀ°Ê�>V�Ê`i«Í�ÊÜ>�ÖiÊ�ÖÃÍÊLiÊV��ÜiÀÍi`Ê��Í�Ê>ÊÔ¿ÃÊV��«�i�i�ÍÊÊv�Þi`
«���ÍÊ�Ö�LiÀÊ>�`ÊÍ�i�Ê��>`i`Ê��Í�ÊÍ�iÊ>««À�«À�>ÍiÊ«>�ÀÊ�vÊÀi}�ÃÍiÀÃ°Ê0�iÊ¿2««iÀ¿
�ÀÊ¿2¿ÊÀi}�ÃÍiÀÃÊÃÍ�ÀiÊÍ�iÊ��Íi}iÀÊ«�ÀÍ���]ÊÝ���ÃÍÊÍ�iÊ¿��ÝiÀ¿Ê�ÀÊ¿�¿ÊÀi}�ÃÍiÀÃÊÃÍ�ÀiÊÍ�i
vÀ>VÍ���>�ÊL�ÍÃ]Ê�ivÍÊ�ÖÃÍ�v�i`Ê>�`ÊãiÀ�Êv���i`°

��ÀÊÍ�iÊiÞ>�«�iÊÍÀ�>�}�i]Ê+�- �
��ÊÝ�Ö�`Ê�ii`Ê�ÍÃÊÀi}�ÃÍiÀÃÊÃiÍ�Ö«Ê>ÃÊv����ÝÃ\

// Load the depth start and delta values
// to draw a triangle

ZStartU (Z1_MS)
ZStartL (Z1_LS)
dZdyDomU (dZdy13_MS)
dZdyDomL (dZdy13_LS)
dZdxU (dZdx_MS)
dZdxL (dZdx_LS)

(� 'EPGYPEXMRK�XLI�7PSTIW�JSV�IEGL�7MHI

+�- �
��Ê`À>ÝÃÊv���i`ÊÃ�>«iÃÊÃÖV�Ê>ÃÊÍÀ�>�}�iÃÊ>ÃÊ>ÊÃiÀ�iÃÊ�vÊÃ«>�ÃÊÝ�Í�Ê��iÊÃ«>�Ê«iÀ
ÃV>����i°Ê0�iÀiv�ÀiÊ�ÍÊ�ii`ÃÊÍ�Ê���ÝÊÍ�iÊÃÍ>ÀÍÊ>�`Êi�`Ê9ÊV��À`��>ÍiÊ�vÊi>V�ÊÃ«>�°
0�iÃiÊ>ÀiÊ`iÍiÀ���i`ÊLßÊ¿i`}iÊÝ>����}¿°Ê0��ÃÊ«À�ViÃÃÊ��Ü��ÜiÃÊ>``��}Ê��iÊ`i�Í>
Ü>�ÖiÊÍ�ÊÍ�iÊ«ÀiÜ��ÖÃÊÃ«>�¿ÃÊÃÍ>ÀÍÊ9ÊV��À`��>ÍiÊ>�`Ê>��Í�iÀÊ`i�Í>ÊÜ>�ÖiÊÍ�ÊÍ�i
«ÀiÜ��ÖÃÊÃ«>�¿ÃÊi�`Ê9ÊV��À`��>ÍiÊÍ�Ê`iÍiÀ���iÊÍ�iÊ9ÊV��À`��>ÍiÃÊ�vÊÍ�iÊ�iÝÊÃ«>�°
0�iÃiÊ`i�Í>ÊÜ>�ÖiÃÊ>ÀiÊ��ÊivviVÍÊÍ�iÊÃ��«iÃÊ�vÊÍ�iÊÍÀ�>�}�iÊÃ�`iÃ°Ê0�Ê`À>ÝÊvÀ��Ê�ivÍÊÍ�
À�}�ÍÊ>�`ÊÍ�«ÊÍ�ÊL�ÍÍ��]ÊÍ�iÊÃ��«iÃÊ�vÊÍ�iÊÍ�ÀiiÊÃ�`iÃÊ>ÀiÊV>�VÖ�>Íi`Ê>Ã\
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dX13 =
X3 − X1

Y 3 − Y1
dX12 =

X2 − X1

Y 2 − Y 1
dX 23 =

X3 − X 2

Y3 − Y 2

0��ÃÊÍÀ�>�}�iÊÝ���ÊLiÊ`À>Ý�Ê��ÊÍÝ�Ê«>ÀÍÃ]ÊÍ�«Ê`�Ý�ÊÍ�ÊÍ�iÊ¿��ii¿Ê�°i°ÊÜiÀÍiÞÊÔÊ>�`
Í�i�ÊvÀ��ÊÍ�iÀiÊÍ�ÊÍ�iÊL�ÍÍ��°Ê0�iÊ`����>�ÍÊÃ�`iÊ�ÃÊÍ�iÊ�ivÍÊÃ�`iÊÃ�Êv�ÀÊÍ�iÊÍ�«
�>�v\

dXDom = dX13 dXSub = dX12

0�iÊÃÍ>ÀÍÊ9]:]ÊÍ�iÊ�Ö�LiÀÊ�vÊÃV>����iÃ]Ê>�`ÊÍ�iÊ>L�ÜiÊ`i�Í>ÃÊ}�ÜiÊ+�- �
��
i��Ö}�Ê��v�À�>Í���ÊÍ�Êi`}iÊÝ>��ÊÍ�iÊÍ�«Ê�>�vÊ�vÊÍ�iÊÍÀ�>�}�i°Ê��ÝiÜiÀ]ÊÍ�Ê��`�V>Íi
Í�>ÍÊÍ��ÃÊ�ÃÊ��ÍÊ>Êv�>ÍÊÍ�««i`ÊÍÀ�>�}�iÊ­+�- �
��Ê�ÃÊ`iÃ�}�i`ÊÍ�ÊÀ>ÃÍiÀ�ãiÊÃVÀii�
>��}�i`ÊÍÀ>«iã��`ÃÊ>�`Êv�>ÍÊÍ�««i`ÊÍÀ�>�}�iÃ®]ÊÍ�iÊÃ>�iÊÃÍ>ÀÍÊ«�Ã�Í���Ê��ÊÍiÀ�ÃÊ�vÊ9
�ÖÃÍÊLiÊ}�Üi�ÊÍÝ�ViÊ>ÃÊ.Í>ÀÍ9
��Ê>�`Ê.Í>ÀÍ9.ÖL°

0�Êi`}iÊÝ>��ÊÍ�iÊ��ÝiÀÊ�>�vÊ�vÊÍ�iÊÍÀ�>�}�i]ÊÃi�iVÍi`Ê>``�Í���>�Ê��v�À�>Í���Ê�Ã
ÀiµÖ�Ài`°Ê0�iÊÃ��«iÊ�vÊÍ�iÊ`����>�ÍÊi`}iÊÀi�>��ÃÊÖ�V�>�}i`]ÊLÖÍÊÍ�iÊÃÖL�À`��>Íi
i`}iÊÃ��«iÊ�ii`ÃÊÍ�ÊLiÊÃiÍÊÍ�\

dXSub = dX23

��Ã�ÊÍ�iÊ�Ö�LiÀÊ�vÊÃV>����iÃÊÍ�ÊLiÊV�ÜiÀi`ÊvÀ��Ê:ÔÊÍ�Ê:ÏÊ�ii`ÃÊÍ�ÊLiÊ}�Üi�°
���>��ßÊÍ�Ê>Ü��`Ê>�ßÊÀ�Ö�`��}ÊiÀÀ�ÀÃÊ>VVÖ�Ö�>Íi`Ê��Êi`}iÊÝ>����}ÊÍ�Ê9ÔÊ­Ý��V�ÊV>�
�i>`ÊÍ�Ê«�Þi�ÊiÀÀ�ÀÃ®]Ê.Í>ÀÍ9.ÖLÊ�ÖÃÍÊLiÊÃiÍÊÍ�Ê9Ô°

(� 6EWXIVM^IV�1SHI

0�iÊ+�- �
��Ê->ÃÍiÀ�ãiÀÊ�>ÃÊ>Ê�Ö�LiÀÊ�vÊ��`iÃÊÝ��V�ÊÀi�>��ÊivviVÍ�ÜiÊvÀ��ÊÍ�i
Í��iÊÍ�ißÊ>ÀiÊÃiÍÊÖ�Í��ÊÍ�ißÊ>ÀiÊ��`�v�i`Ê>�`ÊV>�ÊÍ�ÖÃÊ>vviVÍÊ�>�ßÊ«À���Í�ÜiÃ°ÊÊ��
Í�iÊV>ÃiÊ�vÊÍ�iÊ��ÖÀ>Ö`ÊÃ�>`i`ÊÍÀ�>�}�i]ÊÍ�iÊ`iv>Ö�ÍÊÜ>�ÖiÃÊv�ÀÊÍ�iÃiÊ��`iÃÊ>Ài
ÃÖ�Í>L�i°

RasterizerMode (0) // Default Rasterizer mode

(�� 7YFTM\IP�'SVVIGXMSR

+�- �
��ÊV>�Ê«iÀv�À�ÊÃÖL«�Þi�ÊV�ÀÀiVÍ���Ê�vÊ>��Ê��ÍiÀ«��>Íi`ÊÜ>�ÖiÃÊÝ�i�
Ài�`iÀ��}Ê>��>Ãi`ÊÍÀ>«iã��`Ã°ÊÊ0��ÃÊV�ÀÀiVÍ���Êi�ÃÖÀiÃÊÍ�>ÍÊ>�ßÊ«>À>�iÍiÀ
­V���ÀÉ`i«Í�ÉÍiÞÍÖÀiÉv�}®Ê�ÃÊV�ÀÀiVÍ�ßÊÃ>�«�i`Ê>ÍÊÍ�iÊVi�ÍiÀÊ�vÊ>ÊvÀ>}�i�Í°ÊÊ��
}i�iÀ>�]ÊÃÖL«�Þi�ÊV�ÀÀiVÍ���ÊÝ���Ê>�Ý>ßÃÊLiÊi�>L�i`ÊÝ�i�ÊÀi�`iÀ��}Ê>�ßÊÍÀ>«iã��`
Ý��V�Ê�>ÃÊ��ÍiÀ«��>Íi`Ê«>À>�iÍiÀÃ°ÊÊ���ÍÀ��Ê�vÊÃÖL«�Þi�ÊV�ÀÀiVÍ���Ê�ÃÊ��ÊÍ�iÊ-i�`iÀ
V���>�`ÊÀi}�ÃÍiÀÊ`iÃVÀ�Li`Ê��ÊÍ�iÊ�iÞÍÊÃiVÍ���]Ê>�`Ê�ÃÊÃi�iVÍ>L�iÊ��Ê>Ê«iÀÊ«À���Í�Üi
L>Ã�Ã°Ê�ÍÊ`�iÃÊ��ÍÊ�ii`ÊÍ�ÊLiÊi�>L�i`Êv�ÀÊ>�ßÊ«À���Í�ÜiÊÍ�>ÍÊ`�iÃÊ��ÍÊÖÃi
��ÍiÀ«��>Í���]Ê��V�Ö`��}ÊV�«ßÊ�«iÀ>Í���Ã°Ê�vÊ�ÍÊ�ÃÊ`�Ã>L�i`Ê>�`Ê��ÍiÀ«��>Í�ÀÃÊ>ÀiÊÖÃi`]
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Í�iÊÜ>�ÖiÃÊV>�VÖ�>Íi`Êv�ÀÊÍ�iÊ«À���Í�ÜiÊ�>ßÊ��ÍÊLiÊiÞ>VÍ�ßÊV�ÀÀiVÍÆÊi�>L���}ÊÃÖL�
«�Þi�ÊV�ÀÀiVÍ���Ê�>ßÊÀi`ÖViÊÍ�iÊ«iÀv�À�>�ViÊ�vÊÍ�iÊV��«]Ê«>ÀÍ�VÖ�>À�ßÊv�ÀÊÃ�>��
«À���Í�ÜiÃ°

(�� 6EWXIVM^EXMSR

+�- �
��Ê�ÃÊ>���ÃÍÊÀi>`ßÊÍ�Ê`À>ÝÊÍ�iÊÍÀ�>�}�i°Ê.iÍÍ��}ÊÖ«ÊÍ�iÊÀi}�ÃÍiÀÃÊ>ÃÊ`iÃVÀ�Li`
�iÀiÊ>�`ÊÃi�`��}ÊÍ�iÊ-i�`iÀÊV���>�`ÊÝ���ÊV>ÖÃiÊÍ�iÊÍ�«Ê�>�vÊ�vÊÍ�iÊiÞ>�«�i
ÍÀ�>�}�iÊÍ�ÊLiÊ`À>Ý�°

��ÀÊ`À>Ý��}ÊÍ�iÊiÞ>�«�iÊÍÀ�>�}�i]Ê>��ÊÍ�iÊL�ÍÊv�i�`ÃÊÝ�Í���ÊÍ�iÊ-i�`iÀÊV���>�`
Ã��Ö�`ÊLiÊÃiÍÊÍ�ÊäÊiÞVi«ÍÊÍ�iÊ+À���Í�Üi0ß«iÊÝ��V�ÊÃ��Ö�`ÊLiÊÃiÍÊÍ�ÊÍÀ>«iã��`Ê>�`
Í�iÊ.ÖL+�Þi���ÀÀiVÍ�����>L�iÊL�ÍÊÝ��V�ÊÃ��Ö�`ÊLiÊÃiÍÊÍ�Ê0-2�°

// Draw triangle with knee

// Set deltas

StartXDom (X1<<16) // Converted to 16.16 fixed point

dXDom (((X3 - X1)<<16)/(Y3 - Y1))

StartXSub (X1<<16)

dXSub (((X2 - X1)<<16)/(Y2 - Y1))

StartY (Y1<<16)

dY (-1<<16)
Count (Y1 - Y2)

// Set the render command mode
render.PrimitiveType = PERMEDIA_TRAPEZOID_PRIMITIVE
render.SubPixelCorrectionEnable = TRUE

// Draw the top half of the triangle

Render (render)

�vÍiÀÊÍ�iÊ-i�`iÀÊV���>�`Ê�>ÃÊLii�Ê�ÃÃÖi`]ÊÍ�iÊÀi}�ÃÍiÀÃÊ��Ê+�- �
��ÊV>�
���i`�>Íi�ßÊLiÊ>�ÍiÀi`ÊÍ�Ê`À>ÝÊÍ�iÊ��ÝiÀÊ�>�vÊ�vÊÍ�iÊÍÀ�>�}�i°Ê!�ÍiÊÍ�>ÍÊ���ßÊÍÝ�
Ài}�ÃÍiÀÃÊ�ii`ÊLiÊ��>`i`Ê>�`ÊÍ�iÊV���>�`Ê���Í��Öi!iÝ.ÖLÊÃi�Í°Ê#�Vi
+�- �
��Ê�>ÃÊÀiVi�Üi`Ê���Í��Öi!iÝ.ÖL]Ê`À>Ý��}Ê�vÊÍ��ÃÊÃÖL�ÍÀ�>�}�iÊÝ���ÊLi}��°

// Set-up the delta and start for the new edge

StartXSub (X2<<16)

dXSub (((X3 - X2)<<16)/(Y3 - Y2))

// Draw sub-triangle

ContinueNewSub (Y2 - Y3) // Draw lower half
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%TTIRHM\�)��6IKMWXIV�8EFPIW
0�iÊv����Ý��}ÊÍ>L�iÃÊ��ÃÍÊÀi}�ÃÍiÀÃÊLß\ÊÖ��Í]Ê�>�iÊ>�`ÊÀi}�ÃÍiÀÊ>``ÀiÃÃ]Ê}�Ü��}ÊÍ�i�À
Í>}ÊÜ>�ÖiÃÊ>�`Ê��`�V>Í��}ÊÍ�i�ÀÊÍß«i°Ê0�iÊÀi}�ÃÍiÀÊ}À�Ö«ÃÊ�>ßÊLiÊÖÃi`ÊÍ�Ê��«À�Üi
`>Í>ÊÍÀ>�ÃviÀÊÀ>ÍiÃÊÍ�Ê+�- �
��ÊÝ�i�ÊÖÃ��}Ê
 �°
0�iÊv����Ý��}ÊÍß«iÃÊ�vÊÀi}�ÃÍiÀÊ>ÀiÊ`�ÃÍ��}Ö�Ã�i`\

U ���ÍÀ��\Ê.iÍÊÃÍ>ÍiÊ>�`ÊV��ÍÀ��ÊL�ÍÃÊÀi>`ßÊÍ�Ê`À>ÝÊ>Ê«À���Í�Üi°Ê0��ÃÊ�ÃÊÍ�iÊ`iv>Ö�Í
>�`Ê�ÃÊ��`�V>Íi`ÊLßÊ>ÊL�>��Êi�ÍÀßÊ��ÊÍ�iÊº0ß«i»ÊV��Ö��°

U ����>�`\Ê���Í�>ÍiÃÊÃ��iÊ�«iÀ>Í���Êi°}°ÊÊ`À>Ý��}Ê�vÊ>Ê«À���Í�Üi°

U  �Þi`Ê�ÊV��ÍÀ��ÊÀi}�ÃÍiÀÊÝ��V�Ê�>ßÊ>�Ã�ÊLiÊÖÃi`ÊÍ�ÊÃÖ««�ßÊÃÖVViÃÃ�ÜiÊ`>Í>
Ü>�ÖiÃÊ`ÖÀ��}Ê`�Ý���>`°

U #ÖÍ«ÖÍ\Ê��Ê��ÍiÀ�>�ÊÀi}�ÃÍiÀÊÍ�>ÍÊV>���ÍÊLiÊÀi>`Ê�ÀÊÝÀ�ÍÍi�]ÊLÖÍÊÝ��ÃiÊV��Íi�ÍÃ
�ÃÊ«>ÃÃi`ÊÍ�ÊÍ�iÊ��ÃÍÊ#ÖÍÊ���#ÊÖ�`iÀÊÍ�iÊV��ÍÀ��Ê�vÊViÀÍ>��ÊV���>�`Ã°

��Ê>``�Í���ÊÍ�iÊÍ>L�iÊ��`�V>ÍiÃÊÝ�iÍ�iÀÊÍ�iÊÀi}�ÃÍiÀÊV>�ÊLiÊÀi>`ÊL>V�°Ê�ÊL�>��Êi�ÍÀß
��ÊÍ��ÃÊV��Ö��Ê��`�V>ÍiÃÊÍ�>ÍÊÍ�iÊÀi}�ÃÍiÀ½ÃÊV��Íi�ÍÃÊÊV>���ÍÊLiÊÀi>`ÊL>V�°
0�iÊv����Ý��}ÊÍ>L�iÊ�ÃÊ>Ê��ÃÍÊ�vÊÀi}�ÃÍiÀÃÊ��ÊÖ��ÍÊ�À`iÀ\

2��Í -i}�ÃÍiÀ  >��ÀÊ�À�Ö«Ê­�iÞ® #vvÃiÍÊ­�iÞ® 0ß«i -i>`>L�i


i�Í> 7ä��Þi`Q£xR Ôä äo
 U

7£��Þi`Q£xR Ô£ äo
 U

7Ô��Þi`Q£xR ÔÔ äo
 U

7ä���>ÍQ£xR ÔÏ äo
 U

7£���>ÍQ£xR Ô{ äo
 U

7Ô���>ÍQ£xR Ôx äo
 U


i�Í> �`i ÔÈ ä U


À>Ý0À�>�}�i ÔÈ £

-i«i>Í0À�>�}�i ÔÈ Ô


À>Ý���iä£ ÔÈ Ï


À>Ý���i£ä ÔÈ {

-i«i>Í���i ÔÈ x

->ÃÍiÀ�ãiÀ .Í>ÀÍ9
�� ää ä U

`9
�� ää £ U

.Í>ÀÍ9.ÖL ää Ô U

`9.ÖL ää Ï U

.Í>ÀÍ: ää { U

`: ää x U

��Ö�Í ää È U

-i�`iÀ ää Ç ����>�`

���Í��Öi!iÝ���i ää n ����>�`

���Í��Öi!iÝ
�� ää � ����>�`

���Í��Öi!iÝ.ÖL ää � ����>�`

���Í��Öi ää 
 ����>�`


�Í >Ã�+>ÍÍiÀ� ää 
  �Þi`

-iVÍ>�}�i#À�}�� ä£ �

-iVÍ>�}�i.�ãi ä£ 


->ÃÍiÀ�ãiÀ �`i ä£ { U

:����ÍÃ ä£ x U

8>�Í��À���«�iÍ��� ä£ Ç ����>�`
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9����ÍÃ ä£ � U

+>V�i`
>Í>����ÍÃ äÔ � U

.V�ÃÃ�ÀÉ.Í�««�i .V�ÃÃ�À �`i äÏ ä U

.V�ÃÃ�À ��9: äÏ £ U

.V�ÃÃ�À >Þ9: äÏ Ô U

.VÀii�.�ãi äÏ Ï U

�Ài>.Í�««�i �`i äÏ { U

8��`�Ý#À�}�� äÏ � U

�Ài>.Í�««�i+>ÍÍiÀ�Qä°°ÇR ä{ ä°°Ç U

�
-i>`É8À�Íi �
-i>` �`i ££ ä U

�
-i>`��À�>Í ££ £ U

�
.�ÖÀVi#vvÃiÍ ££ Ô U

�

>Í> ££ Ï

�
.Íi�V�� ££ x #ÖÍ«ÖÍ

�

i«Í� ££ È #ÖÍ«ÖÍ

�
8��`�Ý
>Ãi ££ Ç U

�
8À�Íi �`i ££ n U

�
8À�Íi��À�>Í ££ � U

.Íi�V��É
i«Í� 8��`�Ý £Ï ä U

.Íi�V�� �`i £Ï £ U

.Íi�V��
>Í> £Ï Ô U

.Íi�V�� £Ï Ï  �Þi` U


i«Í� �`i £Ï { U


i«Í� £Ï x  �Þi` U

=ÃÍ>ÀÍ2 £Ï È U

=.Í>ÀÍ� £Ï Ç U

`=`Þ2 £Ï n U

`=`Þ� £Ï � U

`=`ß
��2 £Ï � U

`=`ß
��� £Ï 
 U

0iÞÍÖÀiÊ�``ÀiÃÃ 0iÞÍÖÀi�``ÀiÃÃ �`i äÇ ä U

.ÃÍ>ÀÍ äÇ £ U

`.`Þ äÇ Ô U

`.`ß
�� äÇ Ï U

0ÃÍ>ÀÍ äÇ { U

`0`Þ äÇ x U

`0`ß
�� äÇ È U

,ÃÍ>ÀÍ äÇ Ç U

`,`Þ äÇ n U

`,`ß
�� äÇ � U

0iÞÍÖÀiÊ-i>` 0iÞÍÖÀi
>Ãi�``ÀiÃÃ ä
 ä U

0iÞÍÖÀi >«��À�>Í ä
 £ U

0iÞÍÖÀi
>Í>��À�>Í ä
 Ô U

0iÞi�ä ä� ä U

0iÞÍÖÀi-i>` �`i ä� � U

0iÞi��20 �`i ä� � U

0iÞi��20Qä°°£xR £
 ä°°� U

��«�> >«2««iÀ
�Ö�` £� Ï U

��«�> >«��ÝiÀ
�Ö�` £� { U

0iÞi��20��`iÞ ä� n U

0iÞi��20
>Í> ä� � U

0iÞi��20�``ÀiÃÃ ä� � U

0iÞi��200À>�ÃviÀ ä� 
 U
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0iÞÍÖÀi�
 £� � ����>�` U

0iÞi��20�
 £� � ����>�` U

:27 :27 �`i £� ä U

��À��>2««iÀ
�Ö�` £� £ U

��À��>��ÝiÀ
�Ö�` £� Ô U

�
-i>`É8À�Íi �
-i>` �`i £x ä U

�
.�ÖÀVi#vvÃiÍ £x £ U

�
+�Þi�#vvÃiÍ £x Ô U

�
����À £x Ï #ÖÍ«ÖÍ

�

>Í> £x {  �Þi`

�
.�ÖÀVi
>Í> £x x  �Þi`

�
8��`�Ý
>Ãi £x È U

�
8À�Íi �`i £x Ç U

�
�>À`Ý>Ài8À�Íi >Ã� £x n U

�

��V�����À £x � U

�
-i>`+�Þi� £x � U

0iÞÍÖÀi
>Í> ££ 


0iÞÍÖÀi
�Ý���>`#vvÃiÍ ££ � U

.ÖÃ«i�`2�Í���À>�i
�>�� £n � ����>�`

�

��V�����À2 £n 
 U

�

��V�����À� £n � U

�
.�ÖÀVi
>Ãi £
 ä U

�
.�ÖÀVi
i�Í> £
 £ ����>�` U

����ÀÊ

� -ÃÍ>ÀÍ ä� ä U

`-`Þ ä� £ U

`-`ß
�� ä� Ô U

�ÃÍ>ÀÍ ä� Ï U

`�`Þ ä� { U

`�`ß
�� ä� x U


ÃÍ>ÀÍ ä� È U

`
`Þ ä� Ç U

`
`ß
�� ä� n U

�ÃÍ>ÀÍ ä� � U

����À

� �`i ä� � U

���ÃÍ>�Í����À ä� 
 U

����À ä� �  �Þi`

0iÞÍÖÀiÉ��}É
�i�` 0iÞÍÖÀi����À �`i ä
 ä U

��} �`i ä
 Ô U

��}����À ä
 Ï U

�ÃÍ>ÀÍ ä
 { U

`�`Þ ä
 x U

`�`ß
�� ä
 È U

�Ã.Í>ÀÍ ä
 � U

`�Ã`Þ ä
 � U

`�Ã`ß
�� ä
 
 U

�`.Í>ÀÍ ä
 � U

`�``Þ ä
 
 U

`�``ß
�� ä
 � U

��«�>
�i�` �`i £ä Ô U

����ÀÊ��À�>Í 
�Í�iÀ �`i £ä Ï U

��}�V>�Ê#«Ã �
.�vÍÝ>Ài8À�Íi >Ã� £ä { U

��}�V>�#« �`i £ä x U

��ÃÍÊ#ÖÍ ���ÍiÀ �`i £n ä U
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.Í>Í�ÃÍ�V �`i £n £ U

 ��-i}��� £n Ô U

 >Þ-i}��� £n Ï U

-iÃiÍ+�V�-iÃÖ�Í £n { ����>�`

 ����Í-i}��� £n x ����>�`

 >Þ��Í-i}��� £n È ����>�`

+�V�-iÃÖ�Í £n Ç ����>�` U

.ß�V £n n ����>�`

 Ö�Í�«�i ���v�} £
 Ô

0>L�iÊ�£Ê -i}�ÃÍiÀÃÊLßÊ2��Í



-i}�ÃÍiÀÊ0>L�iÃ 4)61)(-%���4VSKVEQQIVW�6IJIVIRGI�1ERYEP

��� 4VSTVMIXEV]�ERH�'SRJMHIRXMEP �(PEFW

0�iÊv����Ý��}ÊÍ>L�iÊ�ÃÊ>Ê��ÃÍÊ�vÊÀi}�ÃÍiÀÃÊ��ÊÀi}�ÃÍiÀÊ�À`iÀ°
-i}�ÃÍiÀ  >��ÀÊ�À�Ö«Ê­�iÞ® #vvÃiÍÊ­�iÞ® 0ß«i -i>`>L�i

��«�>
�i�` �`i £ä Ô U

��«�> >«��ÝiÀ
�Ö�` £� { U

��«�> >«2««iÀ
�Ö�` £� Ï U

�Ài>.Í�««�i �`i äÏ { U

�Ài>.Í�««�i+>ÍÍiÀ�Qä°°ÇR ä{ ä°°Ç U

�.Í>ÀÍ ä� � U


�Í >Ã�+>ÍÍiÀ� ää 
  �Þi`


.Í>ÀÍ ä� È U

��À��>��ÝiÀ
�Ö�` £� Ô U

��À��>2««iÀ
�Ö�` £� £ U

����À ä� �  �Þi`

����À

� �`i ä� � U

���v�} £
 Ô

���ÃÍ>�Í����À ä� 
 U

���Í��Öi ää 
 ����>�`

���Í��Öi!iÝ
�� ää � ����>�`

���Í��Öi!iÝ���i ää n ����>�`

���Í��Öi!iÝ.ÖL ää � ����>�`

��Ö�Í ää È U

`
`Þ ä� Ç U

`
`ß
�� ä� n U


i�Í> �`i ÔÈ ä U


i«Í� £Ï x  �Þi` U


i«Í� �`i £Ï { U

`�`Þ ä
 x U

`�`ß
�� ä
 È U

`�`Þ ä� { U

`�`ß
�� ä� x U


�Í�iÀ �`i £ä Ï U

`�``Þ ä
 
 U

`�``ß
�� ä
 � U

`�Ã`Þ ä
 � U

`�Ã`ß
�� ä
 
 U

`,`Þ äÇ n U

`,`ß
�� äÇ � U


À>Ý���iä£ ÔÈ Ï


À>Ý���i£ä ÔÈ {


À>Ý0À�>�}�i ÔÈ £

`-`Þ ä� £ U

`-`ß
�� ä� Ô U

`.`Þ äÇ Ô U

`.`ß
�� äÇ Ï U

`0`Þ äÇ x U

`0`ß
�� äÇ È U

`9
�� ää £ U

`9.ÖL ää Ï U

`: ää x U

`=`Þ� £Ï � U

`=`Þ2 £Ï n U

`=`ß
��� £Ï 
 U
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`=`ß
��2 £Ï � U

�

��V�����À £x � U

�

��V�����À� £n � U

�

��V�����À2 £n 
 U

�
����À £x Ï #ÖÍ«ÖÍ

�

>Í> £x {  �Þi`

�
�>À`Ý>Ài8À�Íi >Ã� £x n U

�
+�Þi�#vvÃiÍ £x Ô U

�
-i>` �`i £x ä U

�
-i>`+�Þi� £x � U

�
.�vÍÝ>Ài8À�Íi >Ã� £ä { U

�
.�ÖÀVi
>Ãi £
 ä U

�
.�ÖÀVi
>Í> £x x  �Þi`

�
.�ÖÀVi
i�Í> £
 £ ����>�` U

�
.�ÖÀVi#vvÃiÍ £x £ U

�
8��`�Ý
>Ãi £x È U

�
8À�Íi �`i £x Ç U

���ÍiÀ �`i £n ä U

��}����À ä
 Ï U

��} �`i ä
 Ô U

�.Í>ÀÍ ä
 { U

�.Í>ÀÍ ä� Ï U

�`.Í>ÀÍ ä
 � U

�Ã.Í>ÀÍ ä
 � U

�

>Í> ££ Ï

�

i«Í� ££ È #ÖÍ«ÖÍ

�
-i>`��À�>Í ££ £ U

�
-i>` �`i ££ ä U

�
.�ÖÀVi#vvÃiÍ ££ Ô U

�
.Íi�V�� ££ x #ÖÍ«ÖÍ

�
8��`�Ý
>Ãi ££ Ç U

�
8À�Íi��À�>Í ££ � U

�
8À�Íi �`i ££ n U

��}�V>�#« �`i £ä x U

 >Þ��Í-i}��� £n È ����>�`

 >Þ-i}��� £n Ï U

 ����Í-i}��� £n x ����>�`

 ��-i}��� £n Ô U

+>V�i`
>Í>����ÍÃ äÔ � U

+�V�-iÃÖ�Í £n Ç ����>�` U

,.Í>ÀÍ äÇ Ç U

->ÃÍiÀ�ãiÀ �`i ä£ { U

-iVÍ>�}�i#À�}�� ä£ �

-iVÍ>�}�i.�ãi ä£ 


-i�`iÀ ää Ç ����>�`

-i«i>Í���i ÔÈ x

-i«i>Í0À�>�}�i ÔÈ Ô

-iÃiÍ+�V�-iÃÖ�Í £n { ����>�`

-.Í>ÀÍ ä� ä U

.V�ÃÃ�À >Þ9: äÏ Ô U

.V�ÃÃ�À ��9: äÏ £ U

.V�ÃÃ�À �`i äÏ ä U

.VÀii�.�ãi äÏ Ï U
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..Í>ÀÍ äÇ £ U

.Í>ÀÍ9
�� ää ä U

.Í>ÀÍ9.ÖL ää Ô U

.Í>ÀÍ: ää { U

.Í>Í�ÃÍ�V �`i £n £ U

.Íi�V�� £Ï Ï  �Þi` U

.Íi�V��
>Í> £Ï Ô U

.Íi�V�� �`i £Ï £ U

.ÖÃ«i�`2�Í���À>�i
�>�� £n � ����>�`

.ß�V £n n ����>�`

0iÞi�ä ä� ä U

0iÞi��20Qä°°£xR £
 ä°°� U

0iÞi��20�``ÀiÃÃ ä� � U

0iÞi��20
>Í> ä� � U

0iÞi��20�
 £� � ����>�` U

0iÞi��20��`iÞ ä� n U

0iÞi��20 �`i ä� � U

0iÞi��200À>�ÃviÀ ä� 
 U

0iÞÍÖÀi�``ÀiÃÃ �`i äÇ ä U

0iÞÍÖÀi
>Ãi�``ÀiÃÃ ä
 ä U

0iÞÍÖÀi����À �`i ä
 ä U

0iÞÍÖÀi
>Í> ££ 


0iÞÍÖÀi
>Í>��À�>Í ä
 Ô U

0iÞÍÖÀi
�Ý���>`#vvÃiÍ ££ � U

0iÞÍÖÀi�
 £� � ����>�` U

0iÞÍÖÀi >«��À�>Í ä
 £ U

0iÞÍÖÀi-i>` �`i ä� � U

0.Í>ÀÍ äÇ { U

7ä��Þi`Q£{R Ôä äo
 U

7ä���>ÍQ£{R ÔÏ äo
 U

7£��Þi`Q£{R Ô£ äo
 U

7£���>ÍQ£{R Ô{ äo
 U

7Ô��Þi`Q£{R ÔÔ äo
 U

7Ô���>ÍQ£{R Ôx äo
 U

8>�Í��À���«�iÍ��� ä£ Ç ����>�`

8��`�Ý £Ï ä U

8��`�Ý#À�}�� äÏ � U

9����ÍÃ ä£ � U

:����ÍÃ ä£ x U

:27 �`i £� ä U

=.Í>ÀÍ� £Ï Ç U

=.Í>ÀÍ2 £Ï È U

0>L�iÊ�Ô -i}�ÃÍiÀÃÊLßÊ!>�i
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0�iÊv����Ý��}ÊÍ>L�iÊ�ÃÊ>Ê��ÃÍÊ�vÊÀi}�ÃÍiÀÃÊ��Ê>``ÀiÃÃÊ�À`iÀ°
 >��ÀÊ�À�Ö«Ê­�iÞ® #vvÃiÍÊÊ­�iÞ® -i}�ÃÍiÀ 0ß«i -i>`>L�i

ää ä .Í>ÀÍ9
�� U

ää £ `9
�� U

ää Ô .Í>ÀÍ9.ÖL U

ää Ï `9.ÖL U

ää { .Í>ÀÍ: U

ää x `: U

ää È ��Ö�Í U

ää Ç -i�`iÀ ����>�`

ää n ���Í��Öi!iÝ���i ����>�`

ää � ���Í��Öi!iÝ
�� ����>�`

ää � ���Í��Öi!iÝ.ÖL ����>�`

ää 
 ���Í��Öi ����>�`

ää 
 
�Í >Ã�+>ÍÍiÀ�  �Þi`

ä£ { ->ÃÍiÀ�ãiÀ �`i U

ä£ x :����ÍÃ U

ä£ Ç 8>�Í��À���«�iÍ��� ����>�`

ä£ � 9����ÍÃ U

ä£ � -iVÍ>�}�i#À�}��

ä£ 
 -iVÍ>�}�i.�ãi

äÔ � +>V�i`
>Í>����ÍÃ U

äÏ ä .V�ÃÃ�À �`i U

äÏ £ .V�ÃÃ�À ��9: U

äÏ Ô .V�ÃÃ�À >Þ9: U

äÏ Ï .VÀii�.�ãi U

äÏ { �Ài>.Í�««�i �`i U
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+À�}À>��>L�iÊ��}�Ê>�`Ê��ÝÊÝ>ÍiÀ�>À�ÃÊ�>ÜiÊLii�Ê>``i`ÊÍ�ÊÍ�iÊÜ�`i�Ê���#ÊÍ�
>���ÝÊ�«Í��Ö�ÊLÖÀÃÍ��}Ê�vÊÜ�`i�Ê`>Í>Êv�ÀÊ`�vviÀi�ÍÊÃVÀii�ÊÀiÃ��ÖÍ���Ã°

�{°Ô .ÍiÀi�Ê���ÍÀ��

.Ö««�ÀÍÊ�>ÃÊLii�Ê>``i`Êv�ÀÊ�ivÍÊ>�`ÊÀ�}�ÍÊißiÊÃVÀii�ÃÊÍ�>ÍÊ>ÀiÊ`�Ã«�>ßi`Ê>�ÍiÀ�>Íi�ß°
��ÊiÞÍiÀ�>�Ê«��ÊÃ�}�>�ÃÊÝ��V�ÊißiÊ�ÃÊLi��}Ê`�Ã«�>ßi`Ê>�`Ê�>ßÊLiÊÖÃi`ÊÍ�Ê`À�ÜiÊ��

Ã�ÖÍÍiÀÊ}�>ÃÃiÃ°

�{°Ï �À>�iL�>��Ê���ÍÀ��

+�- �
��ÊÔÊ�>ÃÊ>``�Í���>�ÊV��ÍÀ��Ê�ÜiÀÊLi�>Ü��ÀÊ>ÍÊvÀ>�iL�>��°Ê�ÍÊV��Í��ÖiÃÊÍ�
ÃÖ««�ÀÍÊ>ÖÍ��>Í�VÊÃß�V�À���ã>Í���ÊÍ�ÊvÀ>�iL�>��ÊÝ�iÀiÊÍ�iÊ�iÝÊL>ÃiÊ>``ÀiÃÃÊv�À
Í�iÊÃVÀii�Ê�ÃÊ���ßÊ>VVi«Íi`Ê`ÖÀ��}ÊÍ�iÊÜiÀÍ�V>�ÊL�>��Ê��ÍiÀÜ>�°Ê��Ê>``�Í���]Ê�Í
ÃÖ««�ÀÍÃÊ>ÊvÀiiÊÀÖ����}Ê��`iÊÝ�iÀiÊÍ�iÊL>ÃiÊ>``ÀiÃÃÊ�ÃÊÖ«`>Íi`Ê���i`�>Íi�ß
Ý�Í��ÖÍÊÝ>�Í��}Êv�ÀÊÍ�iÊL�>����}Ê«iÀ��`°

+�- �
��ÊÔÊ>�Ã�ÊÃÖ««�ÀÍÃÊ>ÊÃß�VÊÍ�ÊvÀ>�iÊÀ>ÍiÊ��`iÊÝ��V�Ê���ßÊ>���ÝÃÊÍ�iÊL>Ãi
>``ÀiÃÃÊÍ�ÊLiÊÖ«`>Íi`Ê��ÊvÀ>�iL�>��ÊÝ���iÊÍ�iÊvÀ>�iÊÀ>ÍiÊ�ii«ÃÊÖ«ÊÝ�Í�ÊÍ�i
����Í�ÀÊÀivÀiÃ�ÊÀ>Íi°Ê�vÊÍ�iÊvÀ>�iÊÀ>ÍiÊ`À�«ÃÊLi��ÝÊÍ�iÊÀivÀiÃ�ÊÀ>ÍiÊÍ�iÊL>ÃiÊ>``ÀiÃÃ
�ÃÊÖ«`>Íi`Ê���i`�>Íi�ß°
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�x°£  >Þ��Ö�Ê.VÀii�Ê.�ãi

0�iÊ�>Þ��Ö�ÊÃVÀii�ÊÃ�ãiÊ�>ÃÊLii�Ê��VÀi>Ãi`ÊÍ�ÊÔä{nÞÔä{n°
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�x°Ô -iVÍ>�}�iÊ+À���Í�Üi

�Ê�iÝÊ«À���Í�ÜiÊ�ÃÊÃÖ««�ÀÍi`Êv�ÀÊ`À>Ý��}ÊÀiVÍ>�}�iÃ°Ê�ÍÊ�ÃÊÀiÃÍÀ�VÍi`ÊÍ�Ê��Íi}iÀÊ«�Þi�
«�Ã�Í���ÃÊ���ßÆÊÀiVÍ>�}�iÃÊÀiµÖ�À��}ÊÃÖL�«�Þi�Ê«�Ã�Í�����}ÊÃ��Ö�`ÊV��Í��ÖiÊÍ�ÊÖÃi
Í�iÊÍÀ>«iã��`Ê«À���Í�Üi°Ê0�iÊÀiVÍ>�}�iÊ�ÃÊ`iv��i`ÊÝ�Í�Ê�iÝÊÀi}�ÃÍiÀÃ]
-iVÍ>�}�i#À�}��ÊÝ��V�Ê`iv��iÃÊÍ�iÊ9Ê>�`Ê:ÊÃÍ>ÀÍÊ«���Í]Ê>�`Ê-iVÍ>�}�i.�ãiÊÝ��V�
`iv��iÃÊÍ�iÊÝ�`Í�Ê>�`Ê�i�}�Í°Ê0�iÊ`�ÀiVÍ���Ê��ÊÝ��V�ÊÍ�iÊÀiVÍ>�}�iÊ�ÃÊv���i`ÊV>�ÊLi
V��ÍÀ���i`ÊLßÊÍ�iÊ-i�`iÀÊV���>�`]ÊÝ�Í�ÊÃi«>À>ÍiÊV��ÍÀ��Ê�vÊv���Ê`�ÀiVÍ���Ê��Ê9Ê>�`
:Ê�>���}ÊÍ�iÊ«À���Í�ÜiÊÃÖ�Í>L�iÊv�ÀÊV�«ßÊ�«iÀ>Í���Ã°

�x°Ï 0iÞÍÖÀiÊ >««��}

0�iÊ0iÞÍÖÀi�``ÀiÃÃ �`iÊ�«Í���Êv�ÀÊ>VVÖÀ>ÍiÊ�ÀÊv>ÃÍÊ«iÀÃ«iVÍ�ÜiÊ`�Ü�`iÊ�>ÃÊLii�
Ài��Üi`Ê��Ê+�- �
��ÊÔ°Ê���Ê`�Ü�`iÃÊ>ÀiÊ`��iÊv>ÃÍiÀÊÍ�>�ÊÍ�iÊ+�- �
��Ê£Êv>ÃÍÊÃ«ii`]
Ý���iÊÍ�iÊ>VVÖÀ>VßÊ�>ÃÊLii�Ê��«À�Üi`ÊLiß��`ÊÍ�>ÍÊ�vÊÍ�iÊ+�- �
��Ê£Ê>VVÖÀ>Íi
��`i°

0iÞÍÖÀiÃÊ�>ßÊLiÊÃÍ�Ài`Ê��ÊÃßÃÍi�Ê�i��ÀßÊ�ÀÊ��V>�Ê�i��ÀßÊLÖÍÊ>�Ê��`�Ü�`Ö>�
ÍiÞÍÖÀiÊ�>«Ê�ÖÃÍÊ��ÍÊLiÊÃ«��ÍÊ>VÀ�ÃÃÊÃßÃÍi�Ê>�`Ê��V>�Ê�i��Àß°

0�iÊL>ÃiÊ>``ÀiÃÃÊ�vÊÍ�iÊÍiÞÍÖÀiÊ�>«Ê�>ßÊLiÊ>VViÃÃi`Ê��`�ÀiVÍ�ßÊÍ�À�Ö}�Ê>ÊÍ>L�i
��ÃÍi>`Ê�vÊLßÊÍ�iÊ0iÞÍÖÀi
>Ãi�``ÀiÃÃÊÀi}�ÃÍiÀ°Ê�vÊÍ�iÊ0iÞÖÀi�
ÊÀi}�ÃÍiÀÊ�ÃÊ��>`i`]
+�- �
��ÊÔÊÝ���Ê>VViÃÃÊ�i��ÀßÊÍ�ÊviÍV�ÊÍ�iÊ>VÍÖ>�ÊL>ÃiÊ>``ÀiÃÃÊ�vÊÍ�iÊÍiÞÍÖÀi°Ê
�Í
Ï£Ê�vÊÍ��ÃÊ>``ÀiÃÃÊ�ÃÊ>ÊÜ>��`�ÍßÊv�>}]Ê>�`Ê�vÊÃiÍÊÍ�Ê��Ü>��`ÊÍ�iÊ}À>«��VÃÊ«�«i���iÊ�>�ÍÃ
>�`Ê>�Ê��ÍiÀÀÖ«ÍÊ�ÃÊ}i�iÀ>Íi`°Ê0�iÊ��ÃÍÊV>�ÊÍ�i�Ê��>`ÊÍ�iÊÍiÞÍÖÀiÊÍ�À�Ö}�ÊÍ�i
Lß«>ÃÃÊ>�`ÊÀiÃÍ>ÀÍÊÍ�iÊ}À>«��VÃÊV�Ài°Ê0��ÃÊ�iV�>��Ã�Ê>���ÝÃÊivv�V�i�ÍÊÍiÞÍÖÀi
V>V���}ÊLßÊ`iV�Ö«���}ÊÍ�iÊ�i��ÀßÊ�>�>}i�i�ÍÊ�vÊÍiÞÍÖÀiÃÊvÀ��ÊÍ�i�ÀÊÖÃi°

�x°{ �20Ã

+�- �
��ÊÔÊ�>ÃÊ>ÊÔxÈÊi�ÍÀßÊÍiÞÍÖÀiÊ�20]Êi>V�Êi�ÍÀßÊ�ÃÊÏÔÊL�ÍÃÊÝ�`i°Ê�ÍÊV>�Ê>�Ã�ÊLi
ÖÃi`Ê>ÃÊ£ÈÊÃ�>��iÀÊ�20ÃÊ�vÊ£ÈÊi�ÍÀ�iÃÊi>V�°Ê0�iÊV��Íi�ÍÃÊ�vÊÍ�iÊ�20ÊV>�ÊLi
��>`i`ÊÍ�À�Ö}�ÊÍ�iÊ}À>«��VÃÊ«�«i���iÊ�ÀÊvÀ��Ê�i��ÀßÊ­��V>�Ê�ÀÊÃßÃÍi�®°Ê�vÊÍ�iÊ�20
�ÃÊ�i�`Ê��Ê�i��ÀßÊ�ÍÃÊ>``ÀiÃÃÊV>�ÊLiÊ��>`i`Ê��`�ÀiVÍ�ßÊÖÃ��}ÊÍ�iÊÃ>�iÊ�iV�>��Ã�Ê>Ã
Í�iÊÍiÞÍÖÀiÊV>V���}°

0�iÊ�20ÊV>�ÊLiÊÖÃi`ÊÍ�Ê��`iÞÊ{Ê�ÀÊnÊL�ÍÊÍiÞÍÖÀiÃ]Ê��ÊÝ��V�ÊV>ÃiÊÍ�iÊÃ��}�iÊ��`iÞÊ�Ã
ÖÃi`ÊÍ�Ê}i�iÀ>ÍiÊ>��Ê{ÊV���ÀÊV��«��i�ÍÃ°Ê�vÊÍ�iÊÍiÞÍÖÀiÊÍß«iÊ�>ÃÊÃi«>À>ÍiÊV���À
V��«��i�ÍÃÊ­�°i°Ê�ÍÊ�ÃÊ��ÍÊ>�Ê��`iÞ®Êi>V�ÊV��«��i�ÍÊ�ÃÊ��`iÞi`Ê��`i«i�`i�Í�ß
Í�À�Ö}�ÊÍ�iÊ�20°Ê0��ÃÊ>���ÝÃÊV���ÀÊÀi�>««��}Ê�«iÀ>Í���ÃÊÃÖV�Ê>ÃÊ}>��>
V�ÀÀiVÍ���°

0�iÊ�20ÊV>�Ê>�Ã�ÊLiÊ>VViÃÃi`Ê`�ÀiVÍ�ßÊvÀ��ÊÍ�iÊ9:Ê«�Ã�Í���Ê�vÊÍ�iÊ«�Þi�ÊLi��}
`À>Ý�]Ê>�`Ê�ÍÊV>�Ê���`ÊL��V�Êv���ÊV���ÀÃ°

�x°x 
��V�Ê����Ã

0�iÊL��V�Êv���ÊV���ÀÊÀi}�ÃÍiÀÊ�>ÃÊLii�ÊiÞÍi�`i`ÊÍ�ÊÈ{ÊL�ÍÃÊÍ�Ê>���ÝÊ}Ài>ÍiÀÊv�iÞ�L���Íß°
0Ý�Ê�iÝÊÀi}�ÃÍiÀÃÊ�>ÜiÊLii�Ê>``i`]Ê
��V�����À2««iÀÊ>�`Ê
��V�����À��ÝiÀ]
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Ý��V�ÊÃiÍÊÍ�iÊÖ««iÀÊ>�`Ê��ÝiÀÊÏÔÊL�ÍÃÊ�vÊÍ�iÊV���ÀÊÀiÃ«iVÍ�Üi�ß°Ê�vÊÍ�iÊ+�- �
��Ê£

��V�����ÀÊÀi}�ÃÍiÀÊ�ÃÊÖÃi`]Ê�ÍÃÊV��Íi�ÍÃÊ>ÀiÊÖÃi`Êv�ÀÊL�Í�ÊÖ««iÀÊ>�`Ê��ÝiÀÊ�>�ÜiÃÊ�v
Í�iÊL��V�ÊV���ÀÊ}�Ü��}ÊvÖ��ÊL>V�Ý>À`ÊV��«>Í�L���Íß°

0iÞÍÖÀiÊ�>««��}Ê�>ÃÊLii�ÊiÞÍi�`i`ÊÍ�Ê���`ÊL��V�Êv���Ê�>Ã�Ã°Ê
iÃ�}�i`ÊÃ«iV�v�V>��ß
v�ÀÊv��ÍÊV>V���}]Ê>ÊLßÍiÊ«>V�i`Êv��ÍÊ�>ßÊLiÊÃÍ�Ài`Ê��Ê��V>�Ê�i��ÀßÊ>�`ÊÖÃi`ÊÍ�
V��ÍÀ��ÊÝ��V�Ê«�Þi�ÃÊ>ÀiÊ`À>Ý�ÊLßÊ>ÊL��V�Êv���°

��ßÊL��V�Êv���Ê«>ÍÍiÀ�Ê�>ßÊLiÊÃÍ�««�i`ÊÖÃ��}ÊÍ�iÊ��À�>�ÊÃÍ�««�iÊ«>ÍÍiÀ�ÊÍ>L�i°

0�iÊÍiÞÍÖÀiÊ�20ÊV>�Ê���`Ê`>Í>ÊÍ�>ÍÊ�ÃÊÖÃi`ÊÍ�ÊÖ«`>ÍiÊÍ�iÊL��V�Êv���ÊV���ÀÊ��Êi>V�
ÃV>����i°Ê0��ÃÊ�ÃÊ`iÃ�}�i`Êv�ÀÊ«>ÍÍiÀ�Êv�����}°

�x°È .«À�ÍiÊ���ÍÀ��

0�iÊV�À��>Ê�ißÊÍiÃÍ��}Ê�>ÃÊLii�ÊiÞÍi�`i`ÊÍ�Ê��«À�ÜiÊÍ�iÊµÖ>��ÍßÊ�vÊVÖÍ��ÖÍÃ
Ý��V�Ê�>ÜiÊLii�ÊL����i>ÀÊv��ÍiÀi`]Ê>�`ÊÍ�ÊÃ���Í�ÊÍ�iÊi`}iÃÊ�vÊÃ«À�ÍiÃ°Ê0Ý�
>``�Í���>�ÊÀi}�ÃÍiÀÃ]Ê��«�> >«2««iÀ
�Ö�`Ê>�`Ê��«�> >«��ÝiÀ
�Ö�`]Ê�>Üi
Lii�Ê>``i`ÊÍ�Ê`iv��iÊÍ�iÊÀ>�}iÊ�vÊV���ÀÃÊÍ�>ÍÊÃ��Ö�`Ê�>ÜiÊÍ�i�ÀÊ>�«�>ÊÜ>�ÖiÊ�>««i`
Í�ÊãiÀ�°Ê0�iÊ+�- �
��Ê£ÊÊV�À��>Ê�ißÊÀi}�ÃÍiÀÃÊ>ÀiÊÖÃi`ÊÍ�ÊÀi�iVÍÊÍ�iÊ«�Þi�ÃÊÝ�Í�Ê>�
>�«�>ÊÜ>�ÖiÊ��ÍÊiµÖ>�ÊÍ�Ê��i°Ê0iÞi�ÃÊÍ�>ÍÊ�>ÜiÊv>��i`ÊÍ�iÊ>�«�>Ê�>«ÊÍiÃÍÊ>ÀiÊ��Í
��V�Ö`i`Ê��Êv��ÍiÀ��}]ÊÃ�Êi`}iÊivviVÍÃÊ�vÍi�ÊÃii�ÊÝ�Í�Êv��ÍiÀi`ÊVÖÍ��ÖÍÃÊ>ÀiÊÀi��Üi`°

0�iÊ>�«�>ÊÜ>�ÖiÃÊ�vÊÍ�iÊi`}iÊ«�Þi�ÃÊ>ÀiÊv��ÍiÀi`ÊÃ�ÊÍ�>ÍÊÍ�ißÊv�À�Ê>ÊÀ>�}iÊvÀ��Ê��i
Ý�Í���ÊÍ�iÊ>Ài>ÊÍ�ÊLiÊ`À>Ý�ÊÍ�ÊãiÀ�ÊÝ�Í���ÊÍ�iÊ>Ài>Ê��ÍÊÍ�ÊLiÊ`À>Ý�°Ê��ÊÍ�iÊÀi}���
V��ÃiÊÍ�ÊÍ�iÊi`}iÊ�vÊÝ�>ÍÊ�ÃÊÍ�ÊLiÊ`À>Ý�]ÊÍ�iÊ>�«�>ÊÜ>�ÖiÃÊ>ÀiÊv��ÍiÀi`ÊÍ�Ê��iÊLiÍÝii�
ãiÀ�Ê>�`Ê��i°Ê0�iÊÀ>�}iÊ�vÊ>�«�>ÊÜ>�ÖiÃÊÀi�iVÍi`ÊLßÊÍ�iÊV�À��>Ê�ißÊÍiÃÍÊV>�ÊLi
>`�ÖÃÍi`ÊÍ�Ê>���ÝÊv��iÊV��ÍÀ��Ê�ÜiÀÊÍ�iÊiÞ>VÍÊÃ�ãiÊ�vÊÍ�iÊVÖÍ��ÖÍ°Ê�vÊL�i�`��}Ê�Ã
i�>L�i`ÊÍ�i�ÊÍ�iÊÜ>Àß��}Ê>�«�>ÊÜ>�ÖiÃÊÃ���Í�ÊÍ�iÊÍÀ>�Ã�Í���Ê�vÊÍ�iÊi`}iÊ�vÊÍ�i
Ã«À�ÍiÊÍ�ÊÍ�iÊL>V�}À�Ö�`°

�x°Ç ��«�>Ê
�i�`��}

��Ê�«Í���ã>Í���Ê�>ÃÊLii�Ê>``i`ÊÍ�Ê+�- �
��ÊÔÊÝ��V�ÊÀi`ÖViÃÊÍ�iÊ�i��Àß
L>�`Ý�`Í�Ê�vÊL�i�`��}Ê�ÃÊi�>L�i`°Ê�vÊÍ�iÊ>�«�>ÊÜ>�ÖiÊÖÃi`Êv�ÀÊL�i�`��}Ê�ÃÊ`iÀ�Üi`
iÞV�ÖÃ�Üi�ßÊvÀ��Ê>ÊÍiÞÍÖÀiÊ�>«]ÊÍ�iÊ�
-i>` �`iÊÀi}�ÃÍiÀÊV>�ÊLiÊÃiÍÊÍ�Ê`�Ã>L�i
Ài>`��}Ê�vÊÍ�iÊvÀ>�iLÖvviÀÊv�ÀÊ>�ßÊ«�Þi�ÃÊv�ÀÊÝ��V�ÊÍ�iÊV�ÀÀiÃ«��`��}ÊÍiÞi�Ê�>ÃÊ>�
>�«�>ÊÜ>�ÖiÊ�vÊ��i°Ê�vÊÍ�iÊ>�«�>ÊÜ>�ÖiÊ�ÃÊ��i]ÊÍ�iÊv��>�ÊV���ÀÊÝ���Ê��ÍÊ��V�Ö`iÊ>�ßÊ�v
Í�iÊ«ÀiÜ��ÖÃÊvÀ>�iLÖvviÀÊV���ÀÊÃ�Ê�ÍÊ`�iÃÊ��ÍÊ�ii`ÊÍ�ÊLiÊÀi>`°

+�- �
��ÊÔÊ>``ÃÊiÞÍÀ>ÊV��ÍÀ��Ê�ÜiÀÊv�À�>ÍÍ��}Ê�vÊÍ�iÊvÀ>�iLÖvviÀÊV���ÀÊÝ�i�
L�i�`��}°Ê0�iÊ��«�>
�i�` �`iÊÀi}�ÃÍiÀÊ>���ÝÃÊV��ÍÀ��Ê�ÜiÀÊÍ�iÊÝ>ßÊÍ�>Í
vÀ>�iLÖvviÀÊ`>Í>Ê�ÃÊ�>««i`ÊÍ�ÊÍ�iÊ��ÍiÀ�>�ÊV���ÀÊv�À�>Í°Ê0��ÃÊV>�Ê«ÀiÜi�ÍÊÜ�ÃÖ>�
>ÀÍ�v>VÍÃÊÝ�i�ÊL�i�`��}ÊÝ�Í�Ê>Ê`�Í�iÀi`ÊvÀ>�iLÖvviÀ°

�x°n ����ÀÊ��À�>ÍÃ

+�- �
��ÊÔÊ«iÀv�À�ÃÊ>��Ê��ÍiÀ�>�ÊV���ÀÊV>�VÖ�>Í���ÃÊ>ÍÊÍÀÖiÊV���ÀÊ>VVÖÀ>Vß]ÊÝ�iÀi
+�- �
��Ê£Ê«iÀv�À�i`ÊÏ
ÊV>�VÖ�>Í���ÃÊ>ÍÊxÊL�ÍÃÊ«iÀÊV���ÀÊV��«��i�Í°
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V�ÀÀiÃ«��`��}Ê«�Þi�Ê��ÊÍ�iÊvÀ>�iLÖvviÀ°

vÀ>�iLÖvviÀ ��Ê>Ài>Ê�vÊ�i��ÀßÊV��Í>����}ÊÍ�iÊ`�Ã«�>ß>L�iÊV���ÀÊLÖvviÀÃÊ­vÀ��Í]
L>V�]Ê�ivÍ]ÊÀ�}�Í]Ê�ÜiÀ�>ß]ÊÖ�`iÀ�>ß®]ÊÍ�i�ÀÊ­�«Í���>�®Ê>ÃÃ�V�>Íi`Ê>�«�>
V��«��i�ÍÃ]Ê>�`Ê>�ßÊ>ÃÃ�V�>Íi`Ê­�«Í���>�®ÊÝ��`�ÝÊV��ÍÀ��
��v�À�>Í���°Ê0��ÃÊ�i��ÀßÊ�ÃÊÍß«�V>��ßÊÃi«>À>ÍiÊvÀ��ÊÍ�iÊ��V>�LÖvviÀ°

��ÖÀ>Ö`ÊÃ�>`��} 0�iÊÍiV���µÖiÊ�vÊÜ>À�>L�iÊV���ÀÊÃ�>`��}Ê�ÀÊ>Ài>Êv�����}Ê�vÊ>Ê«À���Í�Üi
ÖÃ��}Ê��ÍiÀ«��>Í���ÊÍ�Ê}À>`Ö>��ßÊÜ>ÀßÊÍ�iÊV���ÀÊLiÍÝii�ÊÜiÀÍ�ViÃ°Ê#vÍi�
���Ý�Ê>ÃÊÃ���Í�ÊÃ�>`��}°

�>À`Ý>ÀiÊÝÀ�Íi�>Ã� �ÊL�Í�>Ã�Ê��«�i�i�Íi`Ê��Ê�i��ÀßÊ`iÜ�ViÃÊÃÖV�Ê>ÃÊ7-� Ê>�`
.�-� ÊÍ�Êi�>L�iÊ�ÀÊ����L�ÍÊÍ�iÊÝÀ�Í��}Ê�vÊÍ�iÊV�ÀÀiÃ«��`��}ÊL�ÍÃÊ�vÊ>
vÀ>}�i�Í¿ÃÊV���ÀÊ��Í�ÊÍ�iÊvÀ>�iLÖvviÀ°

��ÃÍ 0�iÊ«À�ViÃÃ�ÀÊÝ��V�ÊV��ÍÀ��ÃÊ+�- �
��°

��V>�LÖvviÀ ��Ê>Ài>Ê�vÊ�i��ÀßÊÝ��V�Ê�>ßÊLiÊÖÃi`ÊÍ�ÊÃÍ�ÀiÊÍiÞÍÖÀiÃÊ>�`É�ÀÊ����
`�Ã«�>ß>L�iÊ`i«Í�­=®Ê>�`É�ÀÊÃÍi�V��Ê«�Þi�Ê��v�À�>Í���°Ê0��ÃÊ�i��ÀßÊ�Ã
Íß«�V>��ßÊÃi«>À>ÍiÊvÀ��ÊÍ�iÊvÀ>�iLÖvviÀ°

��}�VÊ�«ÃÊ 0�iÊÍiV���µÖiÊ�vÊ>««�ß��}Ê��}�V>�Ê�«iÀ>Í���ÃÊÃÖV�Ê>ÃÊ#-]Ê9#-Ê�À
�!
ÊÍ�ÊÍ�iÊvÀ>}�i�ÍÊV���ÀÊÜ>�ÖiÃÊ>�`É�ÀÊÍ��ÃiÊ��ÊÍ�iÊvÀ>�iLÖvviÀ°

�20 �Ê�����Ö«�Í>L�i°Ê0��ÃÊ��À�>��ßÊV��Í>��ÃÊV���ÀÊÜ>�ÖiÃÊÍ�Ê>���ÝÊ�>««��}
vÀ��Ê>�Ê��`iÞÊÜ>�ÖiÊÍ�ÊÍ�iÊ`iÃ�Ài`Ê-i`]Ê�Àii�Ê>�`Ê
�ÖiÊÜ>�Öi°

�ÜiÀ�>ßÃ 0�iÊÍiV���µÖiÊ�vÊi�ÃÖÀ��}ÊViÀÍ>��Ê`À>Ý�Ê�L�iVÍÃÊ>�Ý>ßÃÊÀi�>��
v�Ài��ÃÍÊ��ÊÜ�iÝÊ>�`Ê��ÍÊ�LÃVÖÀi`ÊLßÊ�Í�iÀÃ°Ê��ÃÍ�À�V>��ßÊÍ��ÃÊÝ>ÃÊ��i
�iÍ��`Ê�vÊ«À�Ü�`��}Ê>ÊVÖÀÃ�ÀÊ>�`ÊÝ>ÃÊÖÃÖ>��ßÊ>V��iÜi`ÊLßÊ«À�Ü�`��}
iÞÍÀ>ÊL�ÍÊ«�>�iÃ°

«>V�i`Ê`>Í> 0�iÊ>ÀÀ>�}i�i�ÍÊ�vÊ`>Í>Ê��Ê>ÊLÖvviÀÊÝ��V�Ê>���ÝÃÊ�Ö�Í�«�iÊ«�Þi�ÃÊÍ�ÊLi
Ài>`Ê�ÀÊÝÀ�ÍÍi�Ê��Ê>ÊÃ��}�iÊ>VViÃÃ°

«>ÃÃ�ÜiÊvÀ>}�i�Í �ÊvÀ>}�i�ÍÊÝ��V�Êv>��ÃÊ��iÊ�ÀÊ��ÀiÊ�vÊÍ�iÊÜ>À��ÖÃÊVÖ����}ÊÍiÃÍÃ]ÊÃÖV�Ê>Ã
ÃV�ÃÃ�À]Ê`i«Í�­=®]ÊÃÍi�V��]ÊiÍV°]Ê�ÃÊ��ÀÊÝÀ�ÍÍi�ÊÍ�ÉV��L��i`ÊÝ�Í�ÊÍ�i
V�ÀÀiÃ«��`��}Ê«�Þi�Ê��ÊÍ�iÊvÀ>�iLÖvviÀ°Ê.iiÊ>�Ã�Ê¸vÀ>}�i�Í¸Ê>�`Ê¸>VÍ�Üi
vÀ>}�i�Í¸°
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«>ÍV�i`Ê>``ÀiÃÃ��} �ÊÍiV���µÖiÊÝ�iÀiLßÊ`>Í>Ê�ÃÊ�À}>��ãi`Ê��Ê�i��ÀßÊÃÖV�ÊÍ�>ÍÊÍ�iÀiÊ�Ã
��«À�Üi`Ê«iÀv�À�>�ViÊv�ÀÊ>VViÃÃiÃÊÍ�Ê>`�>Vi�ÍÊÃV>����iÃÊ��Ê>ÊLÖvviÀ°Ê��À
+�- �
��]ÊÍ��ÃÊ�ÃÊ>Ü>��>L�iÊv�ÀÊ`i«Í�Ê>�`É�ÀÊÃÍi�V��ÊLÖvviÀÊ>VViÃÃiÃ°Ê��À
ÍiÞÍÖÀiÃÊ>ÊÃ«iV�>�Êv�À�]ÊÃÖL«>ÍV�Ê>``ÀiÃÃ��}Ê�ÃÊ«À�Ü�`i`°

«�V���} �Ê�i>�ÃÊ�vÊÃi�iVÍ��}Ê`À>Ý�Ê�L�iVÍÃÊ�ÀÊ«À���Í�ÜiÃÊ°

«Ài Ö�Í �Ê�iÍ��`Ê�vÊ>�«�>ÊL�i�`��}]Ê>�Ã�Ê���Ý�Ê>ÃÊ->�«ÊL�i�`Ê��`i]ÊÖÃi`ÊLß
,Ö�V�
À>ÝÏ
°

«�Þi� +�VÍÖÀiÊi�i�i�Í°Ê�Ê«�Þi�ÊV��«À�ÃiÃÊÍ�iÊL�ÍÃÊ��Ê>��ÊÍ�iÊLÖvviÀÃÊ­Ý�iÍ�iÀ
ÃÍ�Ài`Ê��ÊÍ�iÊ��V>�LÖvviÀÊ�ÀÊvÀ>�iLÖvviÀ®]ÊV�ÀÀiÃ«��`��}ÊÍ�Ê>Ê«>ÀÍ�VÖ�>À
��V>Í���Ê��ÊÍ�iÊvÀ>�iLÖvviÀ°

«À���Í�Üi �Ê}i��iÍÀ�VÊ�L�iVÍÊÍ�ÊLiÊÀi�`iÀi`°Ê0�iÊ+�- �
��Ê«À���Í�ÜiÃÊ>ÀiÊ«���ÍÃ]
���iÃ]ÊÍÀ>«iã��`ÃÊ­��V�Ö`��}ÊÍÀ�>�}�iÃÊ>ÃÊ>ÊÃÖLÃiÍ®]Ê>�`ÊL�Í�>«Ã°

->�«ÊL�i�`Ê��`i �Ê�iÍ��`Ê�vÊ>�«�>ÊL�i�`��}]Ê>�Ã�Ê���Ý�Ê>ÃÊ«Ài Ö�Í]ÊÖÃi`ÊLß
,Ö�V�
À>ÝÏ
°

À>ÃÍiÀ�ã>Í��� 0�iÊ>VÍÊ�vÊV��ÜiÀÍ��}Ê>Ê«���Í]Ê���i]Ê«��ß}��]Ê�ÀÊL�Í�>«]Ê��Ê`iÜ�Vi
V��À`��>ÍiÃ]Ê��Í�ÊvÀ>}�i�ÍÃ°

Ài�`iÀ��} ���ÜiÀÃ���Ê�vÊ«À���Í�ÜiÃÊ��Ê�L�iVÍÊV��À`��>ÍiÃÊ��Í�Ê>�Ê��>}i°

ÃV�ÃÃ�ÀÊÍiÃÍ �Ê�i>�ÃÊ�vÊVÖ����}ÊvÀ>}�i�ÍÃÊÝ��V�Ê��iÊ�ÖÍÃ�`iÊÍ�iÊ`iv��i`ÊÃV�ÃÃ�À
ÀiVÍ>�}�i°Ê0�iÊÃV�ÃÃ�ÀÊÀiVÍ>�}�iÊ�ÃÊ`iv��i`Ê��Ê`iÜ�ViÊV��À`��>ÍiÃ°

Ã�vÍÝ>ÀiÊÝÀ�Íi�>Ã���} �Ê�i>�ÃÊ�vÊÃ��Ö�>Í��}Ê�>À`Ý>ÀiÊÝÀ�Íi�>Ã���}ÊLßÊ«iÀv�À���}Ê>
Ài>`���`�vß�ÝÀ�ÍiÊ�«iÀ>Í���Ê��ÊvÀ>�iLÖvviÀÊ`>Í>°

ÃÍi�V��ÊLÖvviÀ �ÊLÖvviÀÊÖÃi`ÊÍ�ÊÃÍ�ÀiÊ��v�À�>Í���Ê>L�ÖÍÊ>Ê«�Þi�ÊÝ��V�ÊV��ÍÀ��ÃÊ��Ý
ÃÖLÃiµÖi�ÍÊÃÍi�V��i`ÊvÀ>}�i�ÍÃÊ>ÍÊÍ�iÊÃ>�iÊ��V>Í���Ê�>ßÊLiÊV��L��i`
Ý�Í�Ê�ÍÃÊVÖÀÀi�ÍÊÜ>�Öi°Ê0ß«�V>��ßÊÖÃi`ÊÍ�Ê�>Ã�ÊV��«�iÞÊÍÝ��
`��i�Ã���>�ÊÃ�>«iÃ°

ÃÍ�««�i �Ê��iÊ�ÀÊÍÝ�Ê`��i�Ã���>�ÊL��>ÀßÊ«>ÍÍiÀ�ÊÝ��V�Ê�ÃÊÖÃi`ÊÍ�ÊVÖ��
vÀ>}�i�ÍÃÊvÀ��ÊLi��}Ê`À>Ý�°

ÃÖL�À`��>ÍiÊi`}i 0�iÊÃ�`iÃÊ�vÊ>Ê«À���Í�ÜiÊÃÖV�Ê>ÃÊ>ÊÍÀ�>�}�i]ÊÝ��V�Ê`�Ê��ÍÊ�>ÜiÊÍ�i
}Ài>ÍiÃÍÊÀ>�}iÊ�vÊ:ÊÜ>�ÖiÃ°

ÃÖL«>ÍV�Ê>``ÀiÃÃ��} �ÊÍiV���µÖiÊÝ�iÀiLßÊ`>Í>Ê�ÃÊ�À}>��ãi`Ê��Ê�i��ÀßÊÃÖV�ÊÍ�>ÍÊÍ�iÀiÊ�Ã
��«À�Üi`Ê«iÀv�À�>�ViÊv�ÀÊ>VViÃÃiÃÊÍ�Ê>`�>Vi�ÍÊÃV>����iÃÊ��Ê>ÊLÖvviÀ°Ê��À
+�- �
��]ÊÍ��ÃÊ«>ÀÍ�VÖ�>ÀÊv�À�Ê�vÊ«>ÍV�i`Ê>``ÀiÃÃ��}Ê�ÃÊ>Ü>��>L�iÊv�À
>VViÃÃ��}ÊÍiÞÍÖÀiÊ�>«Ã°Ê.iiÊ>�Ã�Ê+>ÍV�Ê�``ÀiÃÃ��}°

ÃÖL«�Þi�ÊV�ÀÀiVÍ��� �Ê�i>�ÃÊÊ�vÊi�ÃÖÀ��}ÊÍ�>ÍÊ>��Ê��ÍiÀ«��>Íi`Ê«>À>�iÍiÀÃÊ>ÃÃ�V�>Íi`ÊÝ�Í�Ê>
vÀ>}�i�ÍÊ­V���À]Ê`i«Í�]Êv�}]ÊÍiÞÍÖÀi®Ê>ÀiÊV�ÀÀiVÍ�ßÊÃ>�«�i`Ê>ÍÊÍ�i
vÀ>}�i�Í½ÃÊVi�ÍiÀ°Ê0��ÃÊ�ÃÊÀiµÖ�Ài`]Êv�ÀÊiÞ>�«�i]ÊÍ�Êi�ÃÖÀiÊV�ÀÀiVÍÊV���À
Ã�>`��}Ê�vÊ�L�iVÍÃÊV��«À�Ãi`Ê�vÊ�>�ßÊ«À���Í�ÜiÃ°

Í>} 0�iÊ`>Í>Ê�Íi�ÊÍ�>ÍÊÖ��µÖi�ßÊ�`i�Í�v�iÃÊ>Ê�À>«��VÃÊ��ÀiÊÀi}�ÃÍiÀ°
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Í>Ã� �Ê«À�ViÃÃ]Ê�ÀÊÍ�Ài>`Ê��ÊÍ�iÊ��ÃÍÊÝ��V�ÊÖÃiÃÊÍ�iÊ+�- �
��ÊV��«À�ViÃÃ�À°
0ß«�V>��ßÊÍ>Ã�ÃÊ>ÃÃÖ�iÊÍ�>ÍÊÍ�ißÊ�>ÜiÊÃ��iÊÖÃiÊ�vÊ+�- �
��Ê>�`ÊÀi�ßÊ��
>Ê`iÜ�ViÊ`À�ÜiÀÊÍ�ÊÃ>ÜiÊ>�`ÊÀiÃÍ�ÀiÊÍ�i�ÀÊ+�- �
��ÊV��ÍiÞÍ]ÊÝ�i�ÊÍ�iß
>ÀiÊÃÝ>««i`Ê�ÖÍ°

ÍiÞi� 0iÞÍÖÀiÊi�i�i�Í°Ê��Êi�i�i�ÍÊ�vÊ>�Ê��>}iÊÃÍ�Ài`Ê��ÊÍiÞÍÖÀiÊ�i��Àß
Ý��V�ÊÀi«ÀiÃi�ÍÃÊÍ�iÊV���ÀÊ�vÊÍ�iÊÍiÞÍÖÀiÊÍ�ÊLiÊ>««��i`Ê­vÖ��ßÊ�ÀÊ��Ê«>ÀÍ®
Í�Ê>ÊV�ÀÀiÃ«��`��}ÊvÀ>}�i�Í°

ÍiÞÍÖÀi ��Ê��>}iÊÖÃi`ÊÍ�Ê��`�vßÊÍ�iÊV���ÀÊ�vÊvÀ>}�i�ÍÃÊ`ÖÀ��}Ê«À�ViÃÃ��}°
#vÍi�ÊÖÃi`Êv�ÀÊ��ÃÍ>�ViÊÍ�Ê>V��iÜiÊ��}�ÊÀi>��Ã�Ê��Ê>ÊÃVi�i]ÊÝ�Í�
Ài�>Í�Üi�ßÊviÝÊ«À���Í�ÜiÃ°

ÍiÞÍÖÀiÊ�>««��} 0�iÊ«À�ViÃÃÊ�vÊ>««�ß��}Ê>ÊÍÝ�Ê`��i�Ã���>�Ê��>}iÊÍ�Ê>Ê«À���Í�Üi°Ê��À
��ÃÍ>�ViÊÍ�Ê>««�ßÊ>ÊÝ��`Ê}À>��ÊivviVÍÊÍ�Ê>ÊÍ>L�i°

ÝÀ�Íi�>Ã� �ÊL�ÍÊ«>ÍÍiÀ�ÊÖÃi`ÊÍ�Êi�>L�iÊ�ÀÊ����L�ÍÊÍ�iÊÝÀ�Í��}Ê�vÊÍ�iÊV�ÀÀiÃ«��`��}
L�ÍÃÊ�vÊ>ÊvÀ>}�i�Í¿ÃÊV���ÀÊ��Í�ÊÍ�iÊvÀ>�iLÖvviÀ°Ê.iiÊ>�Ã�Ê.�vÍÝ>Ài
8À�Íi�>Ã�Ê>�`Ê�>À`Ý>ÀiÊ8À�Íi�>Ã�°

:27 ��Ê>�ÍiÀ�>Í�ÜiÊV���ÀÊv�À�>ÍÊÍ�Ê-�
]Ê>�Ã�Ê���Ý�Ê>ÃÊ:�L�À°Ê����À
v�À�>ÍÊÖÃi`ÊLßÊ +��°

=ÊLÖvviÀ ��Ê>�ÍiÀ�>Í�ÜiÊ�>�iÊv�ÀÊÍ�iÊ`i«Í�ÊLÖvviÀ°
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-RHI\

accumulation buffer, 49, 282
active fragment, 282
Address of texture in memory, 236
aliasing, 80, 282
Alpha blend, 99
Alpha blend unit, 28, 104, 123
Alpha Blend unit, 23
Alpha blending, 28, 30, 37, 48, 89, 91, 93, 103,

104, 106, 112, 124, 125, 147, 192, 282
alpha buffer, 80, 103, 148, 240, 282
alpha color, 152, 160, 166, 175, 197, 220
Alpha Map Color Test Lower and Upper Bounds,

149
AlphaBlendMode, 23, 29, 103, 104, 106, 123,

126, 147, 183, 268, 270, 274
Application Initialization, 125
area stipple, 30, 61, 62, 64, 150, 151, 217, 282
Area Stippling, 61
AreaStippleMode, 58, 61, 62, 64, 125, 150, 151,

230, 267, 270, 273
AreaStipplePattern, 15, 64, 151, 267, 270, 273
AStart, 98, 152, 160, 166, 175, 197, 220, 268,

270, 274
Base address of source framebuffer data, 189
bilinear texture mapping, 79, 243
bitblt, 27, 34, 282
bitblt double buffering, 34, 282
bitblt Double Buffering, 31
bitmap, 50, 51
bitmaps, 24, 27
Bitmaps, 49, 51
bitmask, 50, 51, 53, 54, 57, 59, 215, 218
bitmask packing, 54, 59, 215
bitmask pattern, 30
bitmask test, 69, 70, 152, 217
BitMaskPattern, 50, 51, 59, 152, 218, 266, 270,

273
bitmasks, 23
bitplane double buffering, 34, 282
block fills, 51
block write, 30, 52
Block write, 49
block writes, 30, 49, 112, 130, 131, 181, 182, 282
Block Writes, 51

��V�8À�ÍiÃ, 30
BStart, 98, 99, 107, 153, 262, 268, 270, 274
bypass, 4, 20, 22, 33, 34, 126
Bypass Initialization, 126
byte swap, 7
byte swapped, 54
byte swapping, 22, 54, 59, 93, 215

Byte Swapping, 23
chroma keying, 282
chroma test, 37, 86, 87, 88, 134, 149, 153, 255,

282
Chroma Test, 134
ChromaLowerBound, 88, 153, 268, 270, 275
ChromaUpperBound, 88, 153, 268, 270, 275
CI, 28, 29, 81, 96, 108, 111, 148, 154, 157, 168,

239, 240
CI4, 28
Clears, 130
Color, 14, 19, 28, 92, 104, 114, 122, 154, 194,

218, 268, 270, 274
Color DDA, 53, 197
Color DDA unit, 37, 87, 96, 97, 98, 101, 105,

107, 152, 153, 154, 155, 156, 157, 160, 161,
166, 175, 182, 189, 190, 197, 220, 231, 232,
234, 236, 241, 245, 246, 247, 248, 249, 250,
268

color format, 28, 53, 80, 82, 86, 92, 106, 109,
119, 123, 132, 133, 147, 154, 157, 239

Color Format, 97, 123, 148, 168
Color Format Examples, 109
Color Format unit, 23, 37, 92, 104, 108, 123, 134,

154, 167, 268
Color Format Unit, 108
Color Formats, 29, 108
color formatting, 92, 93
color index, 36
Color Index, 28, 81, 96, 108, 154, 157, 282
color interpolation, 30, 97, 98, 261, 263
Color Interpolation, 262
color order, 29, 82, 148, 168, 239, 240
ColorDDAMode, 98, 99, 107, 125, 155, 157, 268,

270, 274
����>�`, 266
Command Register, 4, 8, 9, 22, 33, 46, 48, 49, 57,

58, 61, 62, 93, 104, 105, 116, 129, 251, 264,
283

Command Registers, 8, 9
������Ê
�i�`Ê �`i, 103
'SQTYXIV�+VETLMGW�4VMRGMTPIW�ERH�4VEGXMGI, 2
Configuration, 156
ConstantColor, 97, 98, 131, 157, 268, 270, 274
context, 5, 119, 130, 258
context switch, 23, 154
context switching, 22, 112, 130
Continue, 46, 48, 56, 157, 266, 270, 273
Continue commands, 9, 22, 130
ContinueNewDom, 46, 56, 130, 158, 266, 270,

273
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ContinueNewLine, 9, 47, 48, 54, 56, 59, 130, 158,
214, 266, 270, 273

ContinueNewSub, 45, 48, 56, 159, 265, 266, 270,
273

���ÍÀ��, 266
Control register, 4, 7, 9, 11, 98, 120, 129, 257,

266, 283
Control registers, 8
Control Registers, 8
Copies, 131
Copy, 52, 65, 66, 89, 91, 95
Count, 56, 57, 157, 158, 159, 266, 270, 273
culling, 60, 194, 207, 208, 209, 210, 212, 225,

229, 283
Data for texture LUT, 231
dBdx, 98, 99, 107, 262, 268, 270, 274
dBdyDom, 98, 99, 156, 161, 182, 189, 190, 231,

232, 234, 236, 241, 245, 246, 247, 248, 249,
250, 262, 268, 270, 274

DDA, 46, 47, 48, 54, 56, 59, 71, 73, 76, 98, 99,
101, 105, 157, 158, 159, 214, 237, 283

decal, 100, 237
delta, 45, 46, 47, 48, 51, 56, 75, 76, 78, 98, 99,

102, 106, 107, 129, 157, 261, 262, 263, 264,
265, 283

Delta, 219
Delta Mode, 161
depth, 192, 199
Depth, 18, 24, 65, 66, 71, 73, 114, 122, 163, 164,

194, 218, 267, 270, 274
depth buffer, 18, 69, 71, 72, 73, 92, 122, 131,

163, 164, 187, 194, 199
depth buffered, 71, 75, 260
depth buffering, 68, 124, 125, 261
Depth Example, 75
Depth gradients, 262
depth interpolation, 263
depth test, 25, 30, 37, 69, 74, 75, 119, 131, 227,

252
Depth test, 70
depth testing, 112
Depth Testing, 263
depth writemask, 73, 75
Depth(Z) buffer, 37, 114, 283
depth-cueing, 101, 283
DepthMode, 71, 73, 75, 125, 146, 164, 267, 270,

274
device ID, 119
device revision, 119
dFdx, 101, 102, 106, 107, 165, 268, 270, 274
dFdyDom, 101, 102, 106, 107, 165, 268, 270, 274
dGdx, 98, 99, 107, 262, 268, 270, 274
dGdyDom, 98, 99, 107, 262, 268, 270, 274

Difference between destination and source data,
190

Dither Example, 109
dithering, 27, 30, 108, 109, 112, 123, 168, 192,

283
Dithering, 37, 108, 109
DitherMode, 23, 29, 35, 85, 108, 109, 110, 113,

123, 167, 183, 268, 270, 274
dKddx, 105, 169, 268, 270, 274
dKddyDom, 105, 169, 268, 270, 274
dKsdx, 105, 170, 268, 270, 274
dKsdyDom, 105, 170, 268, 270, 274
DMA, 10, 12, 13, 14, 18, 20, 22, 127, 128, 258,

266
DMA buffer, 12, 13, 14, 15, 16, 17, 18, 56, 128
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DMA buffers, 20, 128
DMA controller, 10, 12, 16, 17, 21

 �Ê�Þ>�«�i, 16
DMA Interface, 12

 �Ê��ÍiÀÀÖ«ÍÃ, 17, 18, 128
DMA Tag Format, 14
DMAAddress, 12, 17
DMACount, 12, 13, 17, 18, 21, 258
Dominant, 156, 161, 165, 169, 170, 171, 176,

177, 178, 180, 181, 182, 189, 190, 231, 232,
234, 236, 241, 245, 246, 247, 248, 249, 250

dominant edge, 45, 71, 129, 264
Dominant edge, 158, 261
double buffered, 13, 26, 31, 34
double buffering, 20, 28, 32, 93, 133, 148, 168,

240, 283
Double Buffering, 31
Double Buffering - fast, 133
download, 10, 12, 13, 14, 51, 52, 53, 65, 66, 79,

85, 89, 91, 92, 96, 104, 127, 128, 132, 133,
154, 183, 190, 199, 230, 266

Download, 52, 131
dQdx, 77, 78, 86, 171, 267, 270, 273
dQdyDom, 77, 78, 86, 171, 267, 270, 273
Draw line, 172, 173
Draw Triangle, 174
dRdx, 98, 99, 107, 262, 268, 270, 274
dRdyDom, 98, 99, 107, 262, 268, 270, 274
dSdx, 76, 77, 78, 86, 176, 267, 270, 273
dSdyDom, 76, 77, 78, 86, 176, 267, 270, 273
dTdx, 77, 78, 86, 177, 267, 270, 273
dTdyDom, 77, 78, 86, 177, 267, 270, 273
dX, 47
dXDom, 11, 49, 57, 178, 266, 270, 273
dXSub, 11, 49, 57, 178, 265, 266, 270, 273
dY, 11, 47, 49, 53, 57, 129, 179, 266, 270, 273
dZdxL, 72, 74, 75, 179, 180, 263, 267, 270, 274
dZdxU, 74, 75, 179, 180, 263, 267, 270, 274
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dZdyDomL, 72, 74, 75, 180, 181, 263, 267, 270,
274

dZdyDomU, 74, 75, 180, 181, 263, 267, 271, 274
extent checking, 30, 113, 114, 130, 195, 283
Extent Checking, 115
extent collection, 208, 210, 225
extent regions, 117
Fast block fill lower and upper colors, 182
fast fill, 91, 283
FBBlockColor, 30, 181, 268, 271, 275
FBColor, 91, 95, 114, 183, 186, 268, 271, 274
FBData, 92, 104, 122, 132, 183, 218, 268, 271,

275
FBHardwareWriteMask, 30, 93, 95, 124, 184,

268, 271, 275
FBPixelOffset, 26, 32, 33, 89, 90, 94, 122, 185,

268, 271, 274
FBRead, 189, 190
FBReadMode, 26, 27, 30, 85, 89, 90, 92, 94, 111,

112, 120, 122, 123, 125, 132, 186, 189, 211,
259, 268, 271, 274

FBReadPixel, 94, 125, 188, 268, 271, 275
FBSoftwareWriteMask, 30, 93, 111, 113, 124,

184, 189, 268, 271, 274
FBSourceData, 92, 190, 218, 268, 271, 275
FBSourceOffset, 26, 27, 89, 90, 94, 122, 191,

268, 271, 274
FBWindowBase, 26, 90, 94, 121, 124, 191, 268,

271, 275
FBWriteData, 112, 131, 192, 206
FBWriteMode, 85, 94, 104, 124, 193, 268, 271,

275
FIFO Control, 11
Filter Mode Example, 117
FilterMode, 18, 19, 21, 114, 115, 116, 117, 118,

122, 194, 207, 209, 212, 229, 243, 268, 271,
275

flat shaded, 98, 192, 206
flat shading, 37, 111, 157, 284
Flat shading, 97
Flat shading - high speed, 112
Flat Shading example, 98
fog, 49, 58, 99, 103, 106, 165, 172, 173, 174,

192, 195, 196, 197, 218
Fog, 37
Fog Application, 101
Fog DDA, 101
Fog Example, 106
fog interpolation, 102
FogColor, 106, 107, 197, 268, 271, 273
fogging, 105, 172, 173, 174, 196, 218, 284
FogMode, 58, 101, 105, 107, 125, 196, 268, 271,

273
fonts, 52

ForceAlpha, 108
ForceBackgroundColor, 54, 59, 61, 214, 230
fragment, 37, 38, 44, 49, 262, 264, 284
Frame Blank Synchronization, 93
framebuffer, 4, 20, 24, 33, 38, 53, 79, 89, 92, 116,

284
Framebuffer, 26, 121
framebuffer base address, 124, 191
framebuffer clears, 131
Framebuffer Color Formats, 27
Framebuffer coordinates, 26
framebuffer depth, 120
framebuffer format, 36, 92, 93, 99, 104, 108, 157,

183, 192
Framebuffer Read, 112
Framebuffer Read unit, 37, 89, 122, 124, 131
Framebuffer Read/Write units, 89, 181, 183, 184,

185, 186, 188, 190, 191, 193, 211, 228, 238,
241, 268

framebuffer reads, 30, 48, 54, 89, 91, 93, 104,
132, 189

framebuffer units, 87
Framebuffer Write unit, 35, 37, 49, 79, 91, 114,

131, 132
framebuffer writes, 54, 89, 93, 94, 95, 104, 133,

228, 251
FStart, 101, 102, 106, 107, 197, 268, 271, 274
Full Screen Double Buffering, 31
Glossary, 282, 287
glyph, 52
Gouraud shading, 37, 96, 97, 98, 99, 260, 261,

264, 284
Gouraud Shading examples, 98
GP FIFO Interface, 18
Graphics HyperPipeline, 37
GStart, 98, 99, 107, 262, 268, 271, 274
hardware writemask, 34, 49, 91, 129, 184, 189,

284
hardware writemasking, 30, 111
hardware writemasks, 93, 192
Hardware Writemasks, 30, 93
highlight, 100, 105, 237
���`Ê��À�>Í, 14
host, 284
Host Interface, 4
Host Memory Bypass, 21
Host Out FIFO, 21, 53, 56, 122, 183, 199, 202,

207, 209, 212, 229, 266
Host Out Filtering, 113
Host Out unit, 37, 53, 55, 113, 122, 129, 130,

194, 207, 208, 209, 210, 212, 220, 225, 229,
268

Host Out Unit, 122
I/O Interface, 10
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Image Formatting, 104
��VÀi�i�ÍÊ��À�>Í, 15
��`iÞi`Ê��À�>Í, 15
Indirect handle for texture LUT, 232
Indirect handle for texture map, 241
InFIFOSpace, 10, 11, 20, 128
Iniates loading of LUT data from memory, 234
Initial Blue Color, 153
Initial Green Color, 197
Initial Red Color, 220
Initializing PERMEDIA, 119
input FIFO, 11, 18, 32
Internal Registers, 9
Internal Video Timing, 120
interpolation, 27, 44, 49
Interrupts, 20
invert bitmask, 51, 52, 54, 59
invert bitmasks, 214
invert stencil, 70, 227
invert stipple, 61, 64, 150
KdStart, 105, 198, 268, 271, 274
KsStart, 105, 198, 268, 271, 274
LBData, 132, 164, 199, 228, 267, 271, 274
LBDepth, 66, 199, 267, 271, 274
LBReadFormat, 25, 66, 67, 68, 122, 200, 267,

271, 274
LBReadMode, 25, 65, 66, 67, 68, 120, 122, 123,

124, 201, 259, 267, 271, 274
LBSourceOffset, 25, 65, 66, 68, 70, 122, 202,

267, 271, 274
LBStencil, 66, 202, 267, 271, 274
LBWindowBase, 25, 65, 68, 121, 124, 203, 267,

271, 274
LBWriteFormat, 25, 66, 67, 68, 122, 204, 267,

271, 274
LBWriteMode, 66, 67, 68, 122, 124, 205, 252,

267, 271, 274
LineCount, 33
Lines, 47, 49
localbuffer, 4, 24, 53, 65, 72, 116, 124, 134, 284
Localbuffer, 24, 121
localbuffer clears, 130
Localbuffer Coordinates, 25
Localbuffer example, 68
Localbuffer Read, 65, 67, 68, 132
Localbuffer Read unit, 37, 122, 124, 129
Localbuffer Read/Write units, 65, 199, 200, 201,

202, 203, 204, 205
Localbuffer Reads, 54
Localbuffer Write, 54, 68, 129, 132, 252
Localbuffer Write unit, 37
Logic Op unit, 37, 131, 189, 192, 206
logical op, 51, 192
Logical Op Unit, 111

Logical Operations, 37
logical ops, 9, 27, 30, 37, 48, 89, 91, 93, 111,

112, 125, 206, 284
LogicalOpMode, 112, 113, 126, 192, 206, 268,

271, 274
LUT, 27, 82, 133, 284

Data for texture, 231
Indirect handle for texture, 232
Iniates loading of a LUT from memory, 234
Texel Mode, 233

MaxHitRegion, 114, 116, 117, 207, 269, 271, 275
MaxRegion, 115, 116, 117, 118, 208, 269, 271,

275
Memory Configuration, 120
Memory I/O and Organization, 24
Memory Organization, 134
Memory Subsystem, 4
MinHitRegion, 114, 116, 117, 209, 269, 271, 275
MinRegion, 115, 116, 117, 118, 210, 269, 271,

275
mirror bitmask, 54, 59, 214
mirror stipple pattern, 150
modulate, 100, 105, 237
Multi-Buffering, 133
nearest neighbour, 81, 243
3TIR+0�4VSKVEQQMRK�+YMHI, 2
Origin, 123
Output FIFO, 18
OutputFIFOWords, 19
overlays, 108, 284
Overlays, 133
packed copies, 94, 131, 211
Packed Copies, 92
Packed copy limits, 211
packed data, 284
packed framebuffer, 34
packed mode, 91, 93, 181, 182, 184
packed texture patching, 187
PackedDataLimits, 92, 94, 95, 131, 132, 211, 267,

271, 273
Panning, 34
passive fragment, 284
patch, 24, 67
patched addressing, 92, 187, 201, 285
Patched Data, 24
patched textures, 35
patches, 132
patching, 92, 93, 187
Patching, 92
PCI, 7, 23, 116, 119, 127
PCI burst transfers, 127
PCI bus bandwidth, 127
PCI bus mastership, 128
PCI Disconnect, 10, 128
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Picking Example, 117
PickResult, 114, 115, 117, 118, 212, 269, 271,

275
pixel, 285
Pixel Size - setting, 125
Points, 48, 172, 173, 174, 217
preMult, 104, 106, 147, 285
primitive, 285
primitives, 37
procedural texture, 105
procedural textures, 230
Programmed I/O, 127
QStart, 77, 78, 86, 213, 267, 271, 273
Ramp blend mode, 103, 104, 148, 285
ramp texture application, 99, 105, 169, 170, 198,

237
->�«Ê0iÞÍÖÀiÊ�««��V>Í���, 100
rasterization, 56, 265, 285
Rasterizer, 19, 35, 46, 49, 50, 51, 52, 53, 112,

131, 132, 133, 158, 230
Rasterizer unit, 37, 44, 49, 57, 104, 129, 152, 157,

158, 159, 172, 173, 174, 178, 179, 214, 216,
217, 219, 223, 224, 251, 253, 254, 264, 266

RasterizerMode, 50, 51, 54, 55, 56, 57, 59, 152,
158, 214, 230, 264, 266, 271, 273

Red and Blue Swapping, 23
Register file, 8
Register load order, 129
Register Read back, 22
Register Tables, 266
Register Types, 8
Register updates - avoiding, 129
Render, 9, 14, 30, 48, 54, 56, 57, 91, 104, 129,

130, 172, 173, 174, 216, 217
rendering, 285
Repeat line, 219
Repeat Triangle, 219
reserved, 146
reset, 112, 119
reset value, 146
ResetPickResult, 8, 115, 117, 118, 220, 269, 271,

275
reuse bitmask, 218, 257
-�
Ê0iÞÍÖÀiÊ�««��V>Í���, 100
RStart, 98, 99, 107, 262, 268, 271, 274
scissor, 52
Scissor, 37
scissor clip, 8, 9, 30, 52, 55
Scissor example, 63
scissor rectangle, 37
scissor test, 30, 60, 62, 70, 112, 115, 116, 222,

253, 285
scissor tests, 69
Scissor/Stipple tests, 37

Scissor/Stipple unit, 38, 55, 60, 124, 129, 150,
151, 217, 221, 222, 253, 267

ScissorMaxXY, 62, 63, 221, 267, 271, 273
ScissorMinXY, 62, 63, 221, 267, 271, 273
ScissorMode, 62, 63, 121, 222, 267, 271, 273
Screen Clipping Region, 121
screen scissor, 53
screen scissor clip, 121
Screen Scissor Tests, 60
Screen Width, 120
Screen Widths Table, 259
ScreenBase, 32, 33, 34
ScreenSize, 60, 62, 63, 121, 222, 267, 271, 273
ScreenStride, 34
software writemask, 89, 91
software writemask example, 113
software writemasking, 89, 93, 111, 124, 125,

184, 189, 192, 285
Software writemasking, 30
Software Writemasks, 111
Specialized Modes - disabling, 122
SStart, 76, 77, 78, 86, 223, 267, 272, 273
StartX, 47
StartXDom, 9, 53, 57, 59, 214, 223, 264, 266,

272, 273
StartXSub, 53, 57, 59, 214, 224, 264, 265, 266,

272, 273
StartY, 9, 44, 47, 53, 57, 59, 214, 224, 266, 272,

273
Statistic Operations, 114
StatisticMode, 115, 117, 126, 208, 210, 225, 269,

272, 275
stencil, 4, 53, 68, 74, 112, 122, 132, 192, 199,

202, 226, 228
Stencil, 18, 24, 65, 66, 70, 73, 74, 114, 218, 226,

228, 267, 272, 274
stencil buffer, 18, 114, 122, 129, 194, 226, 227,

285
Stencil Example, 74
stencil test, 37
Stencil Test, 69
stencil testing, 30, 65, 68, 72, 124, 226, 227, 252
stencil writemask, 73, 226
Stencil/Depth, 37
Stencil/Depth unit, 37, 68, 163, 164, 179, 180,

181, 226, 227, 252, 256, 267
StencilData, 70, 73, 75, 226, 227, 267, 272, 274
StencilMode, 69, 70, 72, 75, 125, 227, 267, 272,

274
ÃÍ�««�i, 285
Stipple, 37
stipple pattern, 37, 50, 64
stipple test, 38, 53, 60, 69, 70, 105, 131, 150, 151
Sub Pixel Precision, 49
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subordinate edge, 45, 56, 57, 71, 76, 96, 101, 158,
159, 178, 224, 257, 258, 264, 285

Subordinate edge, 261
subordinate side, 262
subpatch, 187
subpatch addressing, 242, 285
subpatch mode, 24, 82, 85, 86, 92, 242
subpatch pack mode, 92, 187
subpixel correction, 46, 49, 57, 77, 97, 172, 173,

174, 218, 264, 265, 285
SuspendUntilFrameBlank, 20, 33, 93, 133, 228,

268, 272, 275
SVGA, 5, 7, 120
Sync, 8, 48, 55, 116, 122, 130, 229
Sync interrupt, 21
Sync Interrupt Example, 118
Synchronization, 19, 20, 32, 54, 114, 116
System Initialization, 119
tag, 8, 11, 12, 114, 146, 285
task, 286
Task Switching, 5
texel, 286
Texel LUT Mode, 233
Texel0, 50, 54, 59, 61, 86, 87, 105, 150, 153, 215,

218, 230, 267, 272, 273
TexelLUT, 232
TexelLUT[0..15], 82, 230, 267, 272, 275
TexelLUTData, 232
TexelLUTIndex, 232
TexelLUTMode, 82, 125, 267, 272, 273
texture, 24, 49, 52, 80, 81, 87, 99, 103, 132, 134,

172, 173, 174, 192, 218, 238, 286
texture address, 86, 234
Texture Address unit, 35, 37, 76, 79, 171, 176,

177, 213, 223, 234, 244, 267
texture allocation, 121
texture application, 99, 237
Texture Application Example, 106
texture buffer, 4, 24, 28, 187
Texture Buffer, 35
Texture Buffer Coordinates, 35
Texture Color Formats, 36
texture coordinates, 76
texture download, 55, 56, 86, 132, 133, 241, 251
Texture Download, 92
texture download example, 85
Texture Filtering, 80
texture format, 35, 82
Texture Formatting, 80
texture interpolation, 77
Texture Interpolation, 76
Texture Interpolation Example, 78
Texture Loading, 132
texture map, 79, 82, 242

texture mapped, 11
texture mapped trapezoid, 106
texture mapping, 81, 87, 92, 134, 244, 286
Texture Mapping, 37
texture mapping example, 85
texture maps, 79
texture read, 243
Texture Read, 232, 241
Texture Read unit, 23, 27, 35, 37, 50, 55, 77, 79,

105, 132, 230, 233, 239, 242, 243, 267
Texture/Fog/Blend unit, 23, 37, 52, 86, 87, 92, 99,

106, 147, 165, 169, 170, 195, 196, 197, 198,
230, 237, 268

Texture| Read, 149
TextureAddress, 38
TextureAddressMode, 78, 86, 125, 234, 267, 272,

273
TextureBaseAddress, 35, 79, 121, 267, 272, 273
TextureColorMode, 99, 104, 106, 125, 237, 268,

272, 273
TextureData, 35, 93, 132, 238, 241, 268, 272, 274
TextureDataFormat, 23, 29, 80, 82, 86, 239, 267,

272, 273
TextureDownloadOffset, 35, 93, 132, 238, 241,

268, 272, 274
TextureMapFormat, 79, 82, 86, 120, 123, 242,

259, 267, 272, 273
TextureReadMode, 36, 79, 81, 86, 125, 243, 267,

272, 273
textures, 28, 35, 81
Trapezoid Fills, 131
Trapezoids, 44
Triple Buffering, 133
TStart, 77, 78, 86, 244, 267, 272, 273
Unused units - disabling, 129
upload, 18, 19, 53, 62, 65, 66, 89, 91, 92, 93, 95,

96, 104, 183, 186, 193, 194, 199, 202
Upload, 52
uploading, 114
UseConstantFBWriteData, 112
user scissor, 51, 53
User Scissor Test, 60
VBLANK, 33
Vertex 0 data, 245, 246, 247, 248, 249, 250
VGA, 5
VGAControlReg, 120
7�`i�Ê#ÖÍ«ÖÍ, 31
Video Timing, 120
VTG, 120
WaitForCompletion, 55, 56, 91, 132, 186, 201,

251, 266, 272, 273
Window, 72, 73, 74, 123, 124, 129, 252, 267,

272, 274
Window Address and Origin, 123
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Window Initialization, 123
WindowOrigin, 60, 62, 253, 267, 272, 273
;MRHS[W�28�����+VETLMGW�4VSKVEQQMRK, 2
writemask, 28, 286
writemasking, 27, 30
writemasks, 108
Writemasks, 124
Writing - enabling, 124
X and Y limits, 55
X Derivative - Blue, 160
X Derivative - Green, 166
X Derivative - Red, 175
XLimits, 55, 57, 253, 267, 272, 273
XOR example, 113

Y Derivative Dominant - Blue, 160
Y Derivative Dominant - Green, 166
Y Derivative Dominant - Red, 175
YCbCr, 86
YLimits, 55, 57, 254, 266, 272, 273
YUV, 36, 230, 286
YUV color format, 80, 86, 105, 153
YUV textures, 28
YUV to RGB conversion, 255
YUV unit, 37, 86, 153, 255, 268
YUVMode, 87, 125, 134, 153, 255, 268, 272, 275
Z buffer, 286
ZStartL, 72, 74, 75, 256, 263, 267, 272, 274
ZStartU, 74, 75, 256, 263, 267, 272, 274


