
���������
	����	�������������������� �"!#	%$&�'���)(+*�,-�.*���/���.*�,

0�1/2/3547698;:�<�47=?>'@�AB2C=�D/298FE5GIHJ=�D/2JG�ALK�:JMN@�E5O

<�@�OP4.QR=SA7GUT�D/V�3WDJG�G�AB3WD/VYXLG%Z[G%=SAB\]6CK^=S_'@�AB=S4[@�AB`
aFG�b=SA747cdG%D�4e@�Ogfh@�cdb1J4[G�AF<�\�3WG%D/\IG

iFD/35j�G�ABZ73W4.`&@�Ogfh@�EW@�AB=�2J@
kh@�1/EW2JG�Aml�fon pSq�rSq�stiu<�8

vxw 1/2J`�Z�ly=�E5Q{z?|{\�Z�:y\I@�E5@�AB=�2J@J:}G%21

iFD/35j�G�ABZ73W4.`&@�Ogfh@�EW@�AB=�2J@
aFG�b=SA747cdG%D�4e@�Ogfh@�cdb1J4[G�AF<�\�3WG%D/\IG

~ G%\]6/D/3W\�=�E^XoG�b'@�A74efRiL�#fo<���p�s�����s�s �L@�j�G%cU_'G�AY�%s�s�s

������m���e�����������+�o���?�#�%�����#���%���Y�����B���m�����]� �^���&�m���

�N���g ¢¡N��£� 

¤^¥�¦¨§;©�ª]©J«�¬�©�¬[S®m¦°¯�«�§CªS±²S®S«�¬]®�¦°«�³´xµ�¶P¥�«¸·+ª[¹IS¬9¦º§B§�»«�§�ª�±�¯¼¶½¬7«I±�¯S§�¦P±¾ªS¬[¿I¥�¦P¶.«B¿%¶½»�¬[«�À[ÁBª?§�«B¯
§�xµI¶½³�ªS¬[«Â«I±�Ã�¦P±Ä«B«�¬]¦P±�Ã�Å�Æ�¥�¦PÇW«�ªSÇºÇL§IxµI¶½³�ªS¬7«�§�È?§�¶.«I·�§N¿BªS±ÉÁ]«N¯�«�§�¿�¬�¦°Á]«7¯Â¦P±Ê¶.«I¬�·�§ËxµË¿]S·YÀ
©JS±Ä«I±�¶P§¸ª�±�¯N¦P±¶.«I¬[¿B�±/±Ä«7¿m¶½¦½�±J§BÌ�§]»/¿I¥)¯�«�§�¿�¬�¦y©Ä¶½¦°S±J§CªS¬7«¸±��¶UªSÇÍ³�ªSÈ?§C¯�%¿%»�·¢«�±¶.«7¯�ÅÏÎ�Ð�©�ÇÍ¦½¿%¦P¶
¯�«�§I¿%¬]¦Ñ©Ä¶½¦°S±Ò[µ¢§�xµ�¶½³�ª�¬[«ËªS¬[¿I¥�¦½¶.«7¿m¶½»�¬[«Y©�¬[S®m¦°¯�«�§CªYµ�S»�±�¯�ª�¶½¦½S±�µI�¬Ó»�±�¯�«�¬B§I¶
ªS±�¯S¦P±�ÃÂªS±�¯¼¬[«BªSÀ
§�S±/¦P±�ÃÏª�ÁBS»J¶YÁB�¶P¥Ô¶P¥�«Uµ]»�±�¿m¶½¦½S±ÄªSÇ�¦½¶½ÈÂª�±�¯)Õ�»/ªSÇÍ¦P¶½È)xµ�§IxµI¶½³�ªS¬7«�§]È?§I¶.«I·�§¸®S«�¬]ÈÂ«BªS¬�Ç�ÈÖ¦º±²¶P¥�«
¯�«I®S«�Ç×�©�·¢«I±¶Ø©Ä¬x%¿�«�§]§dªS§U³Ù«IÇPÇ ªS§Yª�¶oªÓ¥�¦5ÃS¥�Ç5«�®S«IÇ xµ+ª�Á�§I¶½¬xª�¿m¶½¦½�±�Å;Ú]±¼¶P¥�¦º§o©Jª]©J«I¬]Ìo³Ù«+¯S¦º§I¿%»�§B§
¶P¥J«oµ�S¬�·dªSÇ�¦WÛ%ª�¶½¦½S±Ü[µ¢ªS¬x¿�¥�¦½¶.«7¿%¶½»�¬[ªSÇ�§.©J«7¿%¦ Ýh¿Bª�¶½¦°S±JÌF¦º±�¿%Ç�»/¯S¦P±�Ã�ª9¬7«I®�¦°«�³ÞxµY§%«I®�«I¬[ªSÇgÇ×ª�±�Ã�»/ª%Ã�«�§
¯�«I®S«�Ç×�©J«7¯)«�§.©J«7¿%¦½ªSÇPÇÍÈ+µIS¬¸ªS¬[¿I¥�¦P¶.«B¿%¶½»�¬xª�ÇL¯�«�§�¿�¬�¦y©Ä¶½¦°S±JÌYªS±�¯+µ�SÇPÇ×�³ß¶P¥�¦º§&³g¦½¶P¥Âªà¯�¦¨§�¿�»�§B§�¦½S±Òxµ
ª�¬x¿�¥�¦P¶.«B¿%¶½»�¬[ªSÇhªS±ÄªSÇ�È?§�¦¨§d¶.«7¿�¥�±/¦°Õ�»«�§+¶P¥�ª�¶u¿Bª�±)ÁB«Óª]©�©ÄÇ�¦
«7¯Ë¶
Cª�¬x¿�¥�¦P¶.«B¿%¶½»�¬7«�§Ó¯�«I§I¿�¬�¦
ÁB«7¯C¦P±Ö¶P¥�«I§�«
Ç5ªS±�Ã�»/ª%Ã�«I§IÅ+áL¯�¯S¦P¶½¦°S±�ª�ÇºÇÍÈ?ÌL³Ù«d¯S¦º§I¿%»�§B§�§�«I®�«I¬[ªSÇ��¶P¥�«�¬Ó«I·¢«I¬°Ã�¦P±�ÃC¿]S±�¿�«�©Ä¶P§+¦P±¼§I[µ�¶½³�ªS¬7«&ªS¬[¿I¥�¦PÀ
¶.«B¿%¶½»�¬7«�¶P¥�ª�¶âªS¬7«;¥�ªS®�¦º±�Ã9ª�±Ë¦P±%ãh»«I±�¿�«YS±N¶P¥�«uÃ�«�±Ä«I¬[ªSÇ"»J¶½¦PÇ�¦½¶½È&xµ;¶P¥�«ÙÝh«IÇ5¯�Å





� �������	��
�����	�����

8FEWE'Z[`�Z74[G%cdZR_1/3WEW4�OPA7@�c \I@�c+b'@�DJG%D�47ZRGIHJ6/35_�354hZ74[AB1/\I471JA7G%Zh476/=S4â_�3WD/2/ZÙ476J@�Z[G{\I@�c+b'@�DJG%D�47ZR4[@�V�G�476JG�A%:âfh@�D��
Z73W2/G�A%lÙOP@�A&GIH�=�c+b�E5G�lR476JG�2J@�c¢=�3WDÔ@�O{\�35j�3WEâG%DJV�3¨DJG�G�AB3WDJV¼=�D2�lo3WDÏb=SAB473W\�1/EW=SA%lh476JGËZ[4[AB1/\I471JABG¸476/=S4¢_�3WD/2/Z
_1/3¨EW2/3WDJVÖcd=S4[G�AB3W=�EWZ93¨D�4[@Ô2J@�cdG%Z[473W\N2JQhG%EWEW3WD/V�Z�: fR35j�3WEF=SAB\B6354[G%\I47ZC=SA7GN4[A]=�3WDJG%2²4[@Ü=Sb/b�E5`Ô476JG%35A9V�G%D/G�AB=�E
� DJ@mQLEWG%2JV�G¢@�Oâ_13WEW2/3WD/V&cd=S4[G�A]3W=�EWZ�lØ_1/3WE¨2/3WDJV9\I@�2JG%Z�l =�D/2Ö=SG%Z7476JG�473W\&EW=%QLZU4[@Ë=�Z[G�4�@�OoZ[b'G%\�3��\d\�1/Z74[@�c+G�A
DJG�G%2/Zâ=�D2Ó_�1/2JV�G�47=SA7`&\I@�D/Z[4[AB=�3WD�47Z�lJZ71/\]6�476/=S4â476JGuA7G%Z71E5473WDJV�2JQÙG%E¨EW3WDJV�Zh=SA7G{Z7=SOPG�lJOP1/D\I4735@�D/=�E°l�=�D/29=?>'@�AB2��
=S_E5G�:��¸@�A7G�@�j�G�A%lÙ\�3Wj�3WE�=SAB\B6/3W4[G%\I47Z+c;1/Z74U_'GÓ=S_EWGd4[@NZ71/\�\�3WD/\I47EW`�\I@�c¢c;1/D3W\�=S4[GÓ476/G%35A;2JG%ZB35V�D/Z 4[@�=�QL3W2JG
=�1/2/3WG%D/\IG{476/=S4L3WD\�EW1/2JG%ZR\�1/Z[4[@�cdG�ABZ�lJ_1/3¨EW2JG�ABZ�l�=�D/2¸3¨D/Z[b'G%\I4[@�ABZ�:

~ @Âc¢= � GË476/GC47=�Z � 4[A]=�\I47=S_E5G�le\�3Wj�3WEe=SAB\B6354[G%\I47Z&QÙ@�A � _�`Ô=�Z7Z7G%cU_E¨3WDJV¼476JG%3WA&2JG%ZB35V�D/ZdOPA7@�c OP=�c¢3WEW3W=SA
\I@�c+b'@�DJG%D�47ZU476=S4�=SA7G&QhG%EWE�1/D2JG�ABZ[4[@�@�2à_�`¼=SA]\B6/354[G%\I47Z%l�\�1/Z[4[@�c+G�ABZ%lØ_�1/3WEW2JG�A]Z�l^=�D/2Â3WD/Z[b'G%\I4[@�ABZ%:¸Xo@�@�cdZ
=SA7G�2/G��DJG%2{_�`uQh=�EWE¨Z"=�D/2 3WD�4[G�AB\I@�D/D/G%\I4[G%2U_�`{2J@�@�ABQh=m`�Z����@�@�ABZ"@�O�AB@�@�cdZ-=SA7G�3WD�4[G�AB\I@�D/D/G%\I4[G%2U_�`{Z[47=�35A7QR=%`�Z
E5G%=�2/3¨DJV 4[@Y=�D/2dOPA7@�c 6/=�EWE5QR=%`�Z���_�=S476JA7@�@�cdZ�@�DÓ476JGFZ7=�c+G��@�@�AR=SA7GLb�EW=�\IG%2ÓD/G%=SAÙ4[@;G%=�\B6�@�476JG�AR=�D/2d476/@�Z[G
@�D)2/3×>'G�A7G%D�4��/@�@�ABZ�=SA7GÓb�EW=�\IG%2)=S_Ä@�j�G�G%=�\B6)@�476JG�A%:��xDàG%Z7Z7G%D/\IG�l�476JG�2JG%Z735V�Dà@�OL=�2J@�c+G%Z[473¨\¢2JQhG%EWEW3WD/VC3WZ
2JG��D/G%2�_�`�3547Zâb=SAB473W\�1/EW=SAo\I@�c;_3WD/=S473W@�D¸=�D/293WD�4[G�AB\I@�D/DJG%\I473W@�D9@�O A7@�@�c¢Z�:

kR1J4h476JGu=SA7AB=�DJV�G%c+G%D�4R@�O"A7@�@�cdZh3WDÓ=�2J@�c+G%Z7473W\L2JQhG%EWEW3¨DJVU3WZÙ@�D/E5`+@�DJGuZ[4[AB1\I471JA7GL@�O-3WD�4[G�ABG%Z[4�:�8eD/@�476JG�A
3WZØ476JGRbEW1cU_3¨DJVLZ[4[AB1\I471JA7Gâ=�D/2�`�G�4�=�DJ@�476JG�A�3¨Z-476/GhG%EWG%\I4[AB3W\�=�EJZ[4[AB1\I471JA7G�: ~ 6JGâ2JG�47=�3WEWZØ@�O�476JG%Z[GâZ[4[AB1/\I471/A7G%Z�l
QL6/3¨\B693WD�j�@�E5j�G 2/3×>'G�A7G%D�4 � 3WD2/Zh@�OØ\I@�c+b'@�DJG%D�47Zo=�D/293¨D�4[G�AB\I@�DDJG%\I4735@�D/Z�lJ=SA7GUb/A7@�_=S_EW`d@�OØE¨354[47E5Gu3WD�4[G�ABG%Z[4â4[@
476JGu@�\�\�1Jb=�D�4�lJGIH�\IG�b/4â4[@+476/GFGIH�4[G%D�4o476/=S4R476JG�`Ó=?>'G%\I4o476JG{=SA7A]=�DJV�G%c+G%D�4â@�O^A7@�@�cdZ�lJZ71/\]69=�ZR476JG{E5@�\�=S4735@�D
@�Oâ_=S476JAB@�@�cdZ%:ËnuD¼476/GÓ@�476JG�AY6/=�D/2"l-476JG%Z7G&Z[4[A]1/\I471JA7G%Z�=SA7GÓ\IA]35473W\�=�E�4[@ËbEW1cU_'G�ABZ =�D2¼G%E5G%\I4[AB3¨\�3W=�D/Z�: �xD
O½=�\I4�l476JG%35Ao3¨D�4[G�A7b�EW=%`�3WZâ=�EWZ[@d3¨c+b'@�A747=�D�4o=�D2¸\�=�D¸=?>'G%\I4L476JG @�j�G�AB=�EWE"2/G%Z735V�D�:

~ 6/GUDJ@�4735@�DC@�O Z7@�Oº4�Qh=SA7GY=SAB\]6/354[G%\I471JA7G�\�=�D¸_'GU1/D2JG�ABZ[4[@�@�2�_�`9=�D/=�E5@�V�`94[@&\�35j�3¨E�=SAB\B6/3W4[G%\I471JA7G�:!�#DC476JG
2J@�cd=�3¨D+@�O�Z[@�Oº4�Qh=SABGLG%DJV�3WD/G�G�AB3WDJVJl�476JGeZ[4[AB1/\I471JABGo@�O�\I@�c+b'@�DJG%D�47Z�3WZ�=�EWZ[@U476JGLc+G%=�D/Z�_�`�QL6/3¨\B6d= Z7`�Z[4[G%c´3WZ
1/D/2/G�ABZ[4[@�@�2Ó=�D/2&G�j?=�EW1=S4[G%2�:�8eD2Ó6JG�ABG�l�4[@�@Jl�476JG�A7G{=SA7GuZ[G�j�G�AB=�E�Z[4[A]1/\I471JA7G%ZÙ476/=S4â=SA7GF@�O-3WD�4[G�A7G%Z[4R=�D/2Ó476/=S4
3WD�j�@�E5j�G;23×>ÄG�ABG%D�4 � 3WD2/Zâ@�O�\I@�c+b'@�DJG%D�47ZF=�D/2�3¨D�4[G�AB\I@�DDJG%\I4735@�D/Z�:�"J@�AuGIH�=�c+b�E5G�l�476/G�A7G;=SA7G�476JG;b/A7@�\IG%2/1JA7G
\I@�c+b'@�DJG%D�47Z;=�D2à476JG%3WA;3WD�4[G�AB\I@�D/DJG%\I473W@�Dà476JAB@�1JV�6à3WD�j�@�\�=S4735@�D�l 476JG�A7G&=SA7GÓ476/GÓZ71J_�Z[`�Z74[G%c c+@�2/1/E5G%Z;=�D/2
476JG%35AF3WD�4[G�AB\I@�D/DJG%\I4735@�D�476JA7@�1/V�6�2/=S47=&=�D/2Ë\I@�D�4[AB@�EØ\I@�c¢c;1/D3W\�=S4735@�D�lÄ=�D/2C476/G�A7G;=SA7G�476JGYZ[@�1JAB\IG#�E5G%ZF=�D/2
476JG%35Ao3¨D�4[G�AB\I@�DDJG%\I4735@�D¸476/A7@�1JV�69\I@�c+b3¨EW=S4735@�D92JG�b'G%D/2JG%D\�35G%Z�:

8�Z[@�OP4.QR=SA7G�Z[`�Z74[G%c%$yZe=SA]\B6/354[G%\I471/A7G;3WZo476JG;=SA7A]=�DJV�G%c+G%D�4L@�Og3547ZL\I@�cdbÄ@�D/G%D�47Ze3WD�4[@Ó@�DJG @�Auc+@�A7GUZ74[AB1/\��
471JA7G%ZY2JG���DJG%2¼_�`¼476JG�O½1/D/\I4735@�D/=�E�A7@�E5G&bEW=m`�G%2Ö_�`¼G%=�\]6Ï\I@�c+b'@�DJG%D�4Y=�D/2Â476JG�3WD�4[G�AB=�\I4735@�DÂA7G%EW=S4735@�DZ76/35bZ
GIHJ6/35_354[G%2¸_�`�476JG�\I@�c+b'@�DJG%D�47Z%: ~ 6JG;Z7@�Oº4�Qh=SA7GY=SAB\]6/354[G%\I4u3WZâA7G%Z[b'@�D/ZB35_E5GuOP@�AF2JG%ZB35V�D/3WDJVJl/cd@�2/3WOº`�3WDJVJl/2J@�\��
1/c+G%D�473WDJVJlJG�jS=�EW1/=S473¨DJVJl/=�D/29G%DJOP@�AB\�3WD/VY=¢Z[@�Oº4�Qh=SABG;Z[`�Z[4[G%c%$yZe=SAB\B6/3W4[G%\I471JA7G�:

~ @�cd= � G&476JG¢Z7@�Oº4�Qh=SA7G�2JG%Z73WV�D¼47=�Z � 4[AB=�\I47=S_�E5G�lgZ � 3¨EWE5G%2NZ[@�OP4.QR=SA7G�=SAB\B6/3W4[G%\I47ZUQL3¨EWEgcd= � G�1/Z[Gd@�OâQhG%EWE×�
1/D/2/G�ABZ[4[@�@�2Â\I@�c+b'@�DJG%D�47Z�=�D2Â3¨D�4[G�AB\I@�DDJG%\I4735@�D/ZY=SA7AB=�D/V�G%2Ï3WD�4[@ËO½=�cd3WEW3W=SA�=�D/2ÂA7G%EW3W=S_�E5GÓZ[4[A]1/\I471JA7G%Z�:N8FD
GIH�4[A7G%c+G%E5`¢ZB3Wc+bE5GLGIH�=�c+b�E5Ge3WZÙ476JGu\I@�c+b3WEWG�AÙ=SAB\]6/354[G%\I471JA7G � DJ@mQLD�=�Zh476JG ·�»�Ç×¶½¦ºÀ¨©¥�ªS§�«;¶½¬xª�±J§]Ç5ª�¶
S¬ :&�xDÓ476/3WZ
=SAB\]6/354[G%\I471JA7G�l�\I@�c+b3WEW=S473W@�D&3¨ZhZ74[AB1/\I471JA7G%293¨D�4[@+476JGub6=�Z[G%ZR@�OØEWGIH�3W\�=�E
l�Z7`�D�47=�\I473W\Sl=�D/29Z7G%cd=�D�473¨\{=�D/=�E5`�Z[G%Z�l
OP@�EWE5@mQhG%2N_�`C@�b/473¨cd3�'%=S4735@�DN=�D/2�47=SABV�G�4x�.\I@�2JGÓV�G%DJG�AB=S4735@�D":dT�=�\B6¼b6/=�Z[Gd3WZ{=�4[A]=�D/Z7EW=S4735@�D�@�Oh476JGd=S_Z74[AB=�\I4
b/A7@�V�A]=�c OºA7@�c @�D/G�OP@�ABc 4[@¸=�DJ@�476/G�A%l^Z71/\]6N=�Zu476JG+E5GIHJ3W\�=�Eg=�D/=�E5`�Z73WZe476/=S4 \�=�1/Z[G%ZU\B6/=SAB=�\I4[G�A]Z 4[@9_'G%\I@�c+G
4[@ � G%D/Z�:;8LA7@�1D/2C4763WZu=SAB\B6/3W4[G%\I471JA7G+6/=�Zu2JG�j�G%E5@�b'G%2�=&Oº@�ABc¢=�E-476/G�@�A7`�=�D/2�=Ó4[@�@�E¨Z[G�4{Oº@�AuG%=�\]6¼3WD/2/3Wj�3W21/=�E
b6/=�Z7G�:(�#DÂO½=�\I4�lÙ354Y3WZ�476JG�=�2J@�b/4735@�DÂ@�OL4763WZY\I@�cdc+@�DÏ=SAB\]6/354[G%\I471JA7G�OP@�A+\I@�c+b3WEW=S473W@�Dà476/=S4d6=�Z�=�E¨E5@mQhG%2
=�2JjS=�D/\IG%ZL3¨D93WD/2/35j�3W2/1=�E/b6/=�Z7G%Z�l/Z71/\]6¸=�Zâ476JGU3¨D�j�G%D�4735@�D9@�OØV�G%DJG�AB=S4[@�AF4[@�@�E¨ZoEW3 � G K-T*) =�D/2,+�8LfofF:

8FEWE Z[@�OP4.QR=SA7GdZ[`�Z[4[G%cdZ�l w 1/Z[4u=�Z{=�EWE 2J@�c+G%Z[473¨\�2/QÙG%EWE¨3WDJV�Z�lÄ6/=%j�Gd=�DN=SAB\]6/354[G%\I471JABG�:#�¸@�ABG�@mj�G�A%lØZ[@�Oº4�Qh=SABG
=SAB\]6/354[G%\I471JA7G%Zu=SA7G;b/A7G%Z[G%D�4e=S4ucd=�D�`¸E5G�j�G%EWZeQL35476/3¨D¸=¢Z[`�Z[4[G%c9l w 1/Z[4e=�ZF=ÓA7@�@�ct\�=�D�6/=%j�GY=�D�=SA]\B6/354[G%\I471/A7G
Z[G�b=SA]=S4[G&OPA7@�c�476JG�6J@�1/Z[G&3WDàQe6/3W\B6Ö354;3¨Z;Z73W471/=S4[G%2�: ~ @�1/D/2JG�A]Z[47=�D/2à=ËZ[@�OP4.QR=SA7G9=SAB\B6354[G%\I471JA7G�QhG&6/=mj�G
4[@Ó1D/2JG�ABZ[47=�D29476JG;\I@�D�4[GIH�4F3WD¸QL6/3W\]6¸354e3¨Zâ_'G%3WDJVd2JG%Z7\IA]35_'G%2�:&"J@�AuGIHJ=�c+bE5G�l476JG;c�1/E5473×�
b�6/=�Z[G{4[AB=�D/ZBEW=S4[@�A
=SAB\]6/354[G%\I471JA7Ge3WZg2JG%Z7\IAB3W_ÄG%2Y=S_'@mj�GF3WDY4[G�ABcdZ�@�O�476JGLA7@�E5GR@�O'OP1/D\I4735@�D/=�E�\I@�c+b'@�DJG%D�47Z�:�8¾Z7@�c+G�QL6/=S4�2/35>ÄG�A7G%D�4
=SAB\]6/354[G%\I471JAB=�E"j�35G�QÉ3WZR4[@¢Z7=m`�6/@mQÊ476JG{O½1/D/\I473W@�D/=�E�\I@�c+b'@�DJG%D�47Zo=SA7GU=SA7A]=�DJV�G%2¸3WD�4[G�ABc¢Zâ@�O-476/G%35Ao\I@�cdc�1��

�
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tokens phrases
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LEXER
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" 35V�1JA7G+���Ù8�fh@�c+b�3WE5G�AL<�4[AB1/\I471/A7G%29=�ZL=��Ù35b'GF=�D2 " 3WE54[G�AL8eAB\B6354[G%\I471JA7G�:

tokens

PARSER

CODE GEN. OPTIMIZER

phrases

cor. phrases

SEMANTORLEXER

object code

characters

TEXT

" 35V�1JABG�����8 fR@�c+b3WE5G�AL<�4[A]1/\I471JA7G%29=�Ze=Ó<�6/=SA7G%29XLG�b'@�Z7354[@�A7`�8LA]\B6/354[G%\I471/A7G�:

D/3W\�=S473W@�Dà3WD�4[G�AB\I@�D/DJG%\I473W@�D�:�nuD/G¢b'@�Z7Z735_�3WEW354�`�3WZU4[@ËZ7=m`¼476/=S4�476JG�`¼OP@�ABc = ©�¦Ñ©J«¸ª�±�¯YÝ�Ç×¶.«I¬ =SA]\B6/354[G%\I471/A7G�l
Z73Wc¢3WEW=SA{4[@Ë476JG¢QR=%`à\I@�c¢cd=�D/2/Z�\�=�Dà_'G&Z[4[AB1/DJVC4[@�V�G�476JG�A+3WD¼476JG&ie��� ) @�bÄG�A]=S473WDJV�Z7`�Z[4[G%c�� " 35V�1JA7GË�
	]:
8FDJ@�476JG�Au3WZo4[@�Z7=%`C476/=S4L476JGY\I@�c+b'@�DJG%D�47Ze\I@�c¢c;1/D3W\�=S4[G�=�D2CZ[`�D/\B6/A7@�D/3�'�G;476JA7@�1JV�6�= §B¥�ªS¬[«B¯¸¬7«�©J?§]¦½¶
S¬�È
� " 35V�1JA7G���	]: ~ 6JG \]6J@�3W\IGU6/=�ZL=dZ735V�D/3 �\�=�D�4â3Wcdb=�\I4â@�D9476JGU2/G�G�bÄG%Z74o2JG%Z735V�D�@�O 476JG Z[`�Z[4[G%c9:

~ 6/G�A7Go=SA7Gocd=�D�`+Z[@�Oº4�Qh=SABGL=SAB\B6354[G%\I471JA7G%Z�l�=S4�={jS=SAB35G�4�`;@�O�E5G�j�G%EWZ%l�476/=S4�6/=mj�Go_'G�G%DYA7G%\I@�V�D/3�'�G%2Ó=�Zg_'G%3WDJV
\I@�cdc+@�DE5`¸1/Z[G�O½1/E°: ~ 6JG�`9AB=�DJV�G�OPA7@�c V�G%D/G�AB=�E×�
b1JABbÄ@�Z7G;=SAB\]6/354[G%\I471JA7G%Z%l'ZB1/\B6Ë=�Zu476JG�b35b'G =�D/2��E54[G�Au=�D/2
\�EW35G%D�4�?Z[G�A7j�G�Aml�4[@F2J@�cd=�3WD��.Z7bÄG%\�3 �\-=SA]\B6/354[G%\I471/A7G%Z�l�Z71/\]6 =�Z"4[G%E5G�b�6J@�DJG�\�=�EWE�bA7@�\IG%ZBZ73WDJVo=�D/2��35V�6�4"2J`�D=�cd3W\�Z�:
~ 6JG{\]6J@�3W\IG @�OØ=�D¸=SAB\B6354[G%\I471JA7G 2JG�b'G%D/2ZÙ@�DCcd=�D�`ÓOP=�\I4[@�A]Z�l/_'@�476�OP1D/\I4735@�D/=�E'=�D/2�GIH�4[AB=?�
O½1/D/\I4735@�D/=�E
: ~ 6JG
O½1/D/\I4735@�D/=�E\IAB354[G�AB3W=U=SA7Ge=�EWcd@�Z[4�@�_�j�3W@�1/Z���476JGe=SAB\]6/354[G%\I471JABGec�1/Z[4ÙZB=S473WZ[OP`�476/GLO½1/D/\I4735@�D/=�E/A7G���135A7G%c+G%D�47Z�OP@�A
476JGdZ[`�Z[4[G%c9: ~ 6JG+GIH�4[AB=?�
O½1/D/\I4735@�D=�Eg\IAB354[G�AB3W=�=SA7GdEWG%Z7Zu@�_�j�35@�1/Z%l�_1J4{=SA7Gd3WD�Z[@�c+GdZ7G%D/Z[Gdc+@�A7Gd\IA]35473W\�=�EØ4[@
476JG�\B6J@�3¨\IG�: ~ 6JG%Z7G&3WD\�EW1/2JG+476JG&EW3 � G%E5`�A7G%E¨3W=S_3WEW3W4.`�l^b'G�A7OP@�ABcd=�D\IG�l =�D2ÖZ[G%\�1/AB354.`N@�Oe=�DÖ3WcdbE5G%c+G%D�47=S4735@�D�l
476JG GIH�4[G%D/Z73W_3WEW354�`d@�O 476JG =SAB\]6/354[G%\I471JA7G�l�476JGU=mj?=�3WE¨=S_3WEW354�`d@�O A7G%=�2J`��.cd=�2JGU\I@�cdbÄ@�D/G%D�47Z�l�=�D/29476JG \I@�EWEWG%\I4735j�G
GIH�bÄG�A]35G%D/\IG{QL35476�476/G =SAB\B6/3W4[G%\I471JA7G�:

�



<�@�OP4.QR=SA7Gd=SAB\]6/354[G%\I471JABGYZ7bÄG%\�3 �\�=S4735@�D/ZF=SA7GY1/Z[G%2ËOº@�A{Z[G�j�G�A]=�Eg2/3×>'G�A7G%D�4eb1JA7b'@�Z[G%Z%lÄ=�D/2Ë476JG%Z7G�2/35>ÄG�A7G%D�4
b1JABbÄ@�Z7G%ZâE5G%=�2¸4[@ÓAB=S476JG�Ae23×>ÄG�ABG%D�4oOP@�ABcdZo@�O 2/G%Z7\IAB35b/473W@�D�: "J@�AFGIH�=�cdbE5G�lb�3W\I471JA7G%Zo=SABGU=¢\I@�D�j�G%D/35G%D�4LQR=%`
@�O�GIH�b/A7G%Z7Z73¨DJV 476JGeG%Z7Z[G%D/\IGF@�O�476JGe\I@�cdbÄ@�D/G%D�4R=�D/2¢3¨D�4[G�AB\I@�DDJG%\I4735@�D&Z[4[AB1/\I471JABGo@�O^=UZ7`�Z[4[G%c¸l�_1/4Ù=SA7GebÄ@�@�A
=S4�GIH�b/A7G%ZBZ73WDJVU3¨D�4[G%D/2/G%2d2J`�D/=�cd3W\â_'G%6/=mj�3W@�A%: ��A7@�Z[GF2JG%Z7\IAB35b4735@�D/Zg=SA7GeG%=�Z[`d4[@UQLAB354[G�l�_�1J4�476JG%35Ah=�cU_�35V�1/354�`
cd= � G%ZL476JG%c 1/Z7G%E5G%Z7ZROP@�Aob'G�A7Oº@�A]cd3WDJVY=�D�` � 3WD/2�@�O Z[G�AB35@�1Zâ=�D/=�E5`�Z73WZ�:

nuD/GY3¨c+b'@�A747=�D�4uA7G%=�Z7@�DNOº@�A{_'G%3WD/V&GIH�bEW3¨\�354F=�D2�b/A7G%\�3WZ[G+=S_'@�1J4{=9Z[`�Z[4[G%c%$yZ =SA]\B6/354[G%\I471/A7Gd3WZu4[@¸=%j�@�3¨2
=�b6JG%DJ@�c+G%D/@�D � DJ@mQLDÂ=�Z ¯S¬�¦ µI¶ � � ���
:¼fh@�D/ZB3W2JG�AU=Ë2J@�c+G%Z[473¨\Ó2JQhG%EWEW3¨DJV9QL6JG�A7G&=�ZB6/=SOº4�3WZ;Oº@�1/D2¼4[@ËAB1/D
_'G�4.QhG�G%D%�/@�@�ABZâ=�D/29Z[@d=�\I4e=�Zâ=+\I@�D�j�G%D/3WG%D�4L\I@�D2/1/354ROP@�Ao=�2/2/3WDJVY=+DJG�Q G%E5G%\I4[A]3W\�=�E�EW3WDJG�: �#O-354â3WZâD/@�4o\�E5G%=SA
3WD&476JG{=SAB\]6/354[G%\I471JA7G{476=S4â476JG{Z76/=SOP4hQR=�Zo2JG%ZB35V�DJG%2&4[@+_'GF1/Z7G%29Z[@�E5G%E5`¢=�Zâ=+\]6/3WcdD/G�`�l�476/G%D9=�D91/D/3WD�4[G%D/2JG%2
j�35@�EW=S4735@�D&@�O^476/G =SAB\B6/3W4[G%\I471JA7G �½3WD&476/3WZR\�=�Z[G�l476JG{3WD�4[G�A]\I@�D/DJG%\I4735@�D9Z[4[A]1/\I471JA7Gu_'G�4.QhG�G%D%�/@�@�ABZ	�\I@�1/EW296/=mj�G
2/3WZB=�Z[4[A7@�1/ZFA7G%Z71E547Z�:��#4{3WZ{DJ@�4{6/=SAB2Ë4[@9476/3WD � @�OÙ=�D/=�EW@�V�@�1/Z Z735471=S4735@�D/Zu3WD�Z[@�OP4.QR=SA7G¢=SAB\]6/354[G%\I471JA7G%ZuQe6JG�A7G
\I@�cdc�1/D/3W\�=S473W@�D¸\B6/=�DDJG%EWZo=SA7G ZB3Wcd3WEW=SA]E5`d=S_1/Z[G%2":

M²6JG�476JG�AR=�D¢=SAB\]6/354[G%\I471JABGe3WZ�=�DÓ3WD/Z[47=�D\IGo@�O�Z[@�c+Ge\I@�c¢c+@�D/E5`+=�2J@�b/4[G%2Ó=SAB\B6354[G%\I471JA7G�l�6/=�Z�_'G�G%DÓcd=�2JG
GIH�bEW3W\�354�l�\I@�D�473WD�1JG%Z^4[@o_'G�=�2/6JG�A7G%2{4[@Jl�=�D/2U3WZ�@�O�6/35V�6 ��1/=�EW354�`�l�=SA7GÙ=�EWE�3Wc+b'@�A747=�D�4 ��1/G%Z[4735@�D/Z�: ~ 6JGgG%c+G�ABV�3WDJV
=SA7G%=C@�OoZ[@�Oº4�Qh=SABGÓ=SAB\]6/354[G%\I471JA7GÓA7G%Z[G%=SAB\]6Ö3¨Z =S4[4[G%c+b/473WD/VC4[@�c¢= � G¢476JGÓb/A7@�\IG%Z7Z{@�Oo=SAB\]6/354[G%\I473WDJV�Z[@�Oº4�Qh=SABG
Z[`�Z[4[G%cdZYc+@�A7GÓAB35V�@�A7@�1Z�lg=�D/2à476/GÓA7G%ZB1/E54 @�OL=SA]\B6/354[G%\I473¨DJVËcd@�A7GÓABG%EW3W=S_E5Gd=�D2àA7G%1Z7=S_E5G�l _�`N_/AB3WDJV�3¨DJV94[@
_'G%=SAob'@mQhG�A7O½1/E�Z[b'G%\�3��\�=S4735@�D9=�D2¸=�D/=�E5`�Z73WZR4[G%\]6/D/3 ��1JG%Z�:

~ 63WZâb=Sb'G�Aob/AB@mj�3W2JG%Zo=�D�@mj�G�A7j�35G�QÞ@�O 476JG;cd= w @�Ae3¨Z7Z71JG%Zo=�D2¸4[A7G%D/2Zo3WD¸=SAB\]6/354[G%\I471JABGI�
_=�Z[G%2ËZ[@�Oº4�Qh=SABG
G%DJV�3WD/G�G�AB3WDJVJ: MNG�_'G�V�3WDÔ_�`ÏO½1JA7476JG�A&2/3WZ7\�1/ZBZ73WDJV�476JG�3Wc+b'@�A747=�D/\IGC4[@Ö476JG�2JG�j�G%E5@�b�c+G%D�4&b/A7@�\IG%Z7ZÓ@�O =�D
=SAB\]6/354[G%\I471JAB=�E�b'G�ABZ[b'G%\I4735j�G�:ØMNGR476JG%DY2/3WZ7\�1Z7Z"476JGhOP@�ABcd=�EW3�'%=S473W@�DU@�OÄ=SAB\B6/3W4[G%\I471JAB=�E�Z[b'G%\�3��\�=S4735@�D"l?3WD\�EW1/2/3WD/V
={A7G�j�35G�QÏ@�O'Z[G�j�G�AB=�E�EW=�DJV�1/=SV�G%Z�2/G�j�G%E5@�b'G%2+G%Z[b'G%\�3W=�EWE5`UOº@�A�=SA]\B6/354[G%\I471/AB=�E2JG%ZB\IAB35b/4735@�D"lS=�D2+Oº@�E¨E5@mQÏ476/3¨Z QL35476
=�2/3WZ7\�1Z7Z735@�DC@�OÙ=SAB\]6/354[G%\I471JAB=�E =�D/=�EW`�Z73¨ZL4[G%\]6/D/3 ��1JG%ZF476/=S4{\�=�D�_'G�=Sb/b�EW35G%2¸4[@¸=SA]\B6/354[G%\I471/A7G%Z{2JG%Z7\IAB3W_ÄG%2�3WD
476JG%Z[G�EW=�DJV�1/=SV�G%Z%:L�LGIH�4�lÄQÙG;_/AB35G��/`�2/3WZB\�1/Z7ZoZ[G�j�G�A]=�E^@�476JG�AFG%c+G�A7V�3¨DJVÓ\I@�D/\IG�b47ZF3¨D¸Z[@�OP4.QR=SA7G�=SA]\B6/354[G%\I471/A7G
476/=S4 =SA7GÓ6/=%j�3WDJV9=�D¼3WD��1JG%D/\IG�@�DN476JG+V�G%DJG�A]=�E�1J473WEW3W4.`¸@�Oh476JGd=SA7G%=�:+MNG¢\I@�D\�EW1/2JGYQL35476�Z[@�cdGd476J@�1JV�6�47Z
=S_'@�1J4âO½1J471JA7G 2/3WA7G%\I4735@�D/Z�:

� ���	� ������
 ���� ��� ���������������������� � ��� �	��������

~ 6JG�ABG�=SA7GY_=�ZB3W\�=�EWE5`94�QÙ@�QR=%`�Z{4[@9=S4[47=�\ � =�D�`Cb/A7@�_E5G%c¸: n{DJG�3¨ZL4[@�_'G�V�3WDË_�`�\I@�D/Z73W2JG�A]3WDJVdjS=SAB35@�1/ZuE5@�Qâ�
E5G�j�G%E-2JG�47=�3WEWZ�l�=�D/2¸476JG%D"lQL6JG%DC\I@�D�j�3WD/\IG%2�476/=S4L476/@�Z[G;2JG�47=�3¨EWZo\�=�DË=�EWE"_'GU2JG%=�EW4oQL35476�lb/A7@�\IG�G%2¸4[@Ó635V�6JG�A
E5G�j�G%EWZU@�OR476JGÓZ[@�E¨1J4735@�D�: ~ 6JGd@�476JG�A�3WZ{4[@�_ÄG�V�3¨DN_�`�GIH�bE5@�AB3¨DJV¸6/35V�6JG%Z74x�.E5G�j�G%E�Z[@�E¨1J4735@�D/Z�l-=�D/2¼476JG%D"l-=SOP4[G�A
Z[G%E5G%\I473¨DJVd=+b/A7@�c¢3WZ73WDJVY\�=�D/2/3¨2/=S4[G�l/=S4[4[G%c+b/4e4[@�D/29=+c+G%=�DZoOP@�ALE5@mQhG�A[�.E5G�j�G%E^A7G%=�EW3�'%=S473W@�D�:
��=�D�`Ö@�Oo476JG&QÙ@�A]EW2	$yZ;V�A7G%=S4[G%Z[4d2JG%Z73WV�DÖ=�\]6/35G�j�G%c+G%D�47ZY_'G�V�3WDàQe35476Ö=Ë6/35V�6J�.E5G�j�G%E�j�3WZ73W@�D¼476/=S4Y6/=�ZYDJ@

@�_�j�35@�1ZFZB1Jb/b'@�A74e3¨DËEW@mQâ�.E5G�j�G%EØG%DJV�3¨DJG�G�AB3WDJV&b/AB=�\I473¨\IG�: MÒ6/G%D�4763WZu3WZF476JG+\�=�Z[G�l"A7G%=�EW3 '%=S4735@�DË@�O�476JGYj�3WZ735@�D
3WZâ2JG�b'G%D/2/G%D�4R@�D9476JG 2/G�j�G%E5@�bc+G%D�4â@�OgDJG�Q 4[G%\B6/D/@�E5@�V�35G%Z�:*�xD¸Z[@�cdG \�=�Z[G%Z�l/476JG%Z7GU2JG�b'G%D/2JG%D/\�3WG%Zh2/AB35j�G{=�2��
jS=�D/\IG%Zg3WD�476JGâZ[47=S4[Go@�O�b/AB=�\I473W\IG�: �xD;@�476/G�ABZ�l�476JGâ=�2JjS=�D/\IG%Z�=SA7Gâ2JG�G%cdG%2Y4[@{_ÄGR3Wc+b'@�Z7ZB35_E5G�@�A�1DJA7G%=�Z[@�D/=S_�E5`
\I@�Z[47E5`�l"3¨DCQL63W\B6�\�=�Z[G+476JG�j�3WZB35@�DCc�1/Z[4F_'G�=�E54[G�ABG%2�: �F3WZB35@�DC=�D/2ËG%DJV�3¨DJG�G�AB3WDJV&=SA7G�476�1/ZF4735V�6�47E5`C\I@�1/bE5G%2�l
G%=�\B6�V�1/3W23WDJVY=�D/2¸Z76/=Sb�3WDJV�476JG @�476JG�A%:

K-3 � G�QL3WZ[G�l�=Sb/bA7@�=�\B6/3¨DJVe476/GR2/G%Z735V�D�@�O=uZ[@�OP4.QR=SA7GoZ[`�Z[4[G%c�=S4�=e635V�6/E5` =S_Z74[AB=�\I4gE5G�j�G%EJ=�EWE5@�QLZØ476JGÙV�ABG%=S4x�
G%Z[4R=�c+@�1/D�4R@�O^\IA7G%=S4735j�354.`�lJ_�1J4Ù3WD\�1JABZ�476/GeV�A7G%=S4[G%Z74o=�c+@�1/D�4Ù@�O"A]3WZ � :�<�@�Oº4�Qh=SA7G{2JG%ZB35V�D¢_�=�Z[G%2¢@�D�=S_Z74[AB=�\I4
476/3WD � 3WD/Vuc�1/Z[4�476JG�A7G�OP@�A7GL_'GLZ71/b/b'@�A74[G%2+_�`�GIH�b'G�AB35G%D/\IGI�
bA7@mj�G%DÓ=SAB\B6/3W4[G%\I471JAB=�EÄZ[4.`�E5G%Z�=�D2¢Z[@�EW3¨2d=�D/=�E5`�473W\�=�E
4[G%\B6D/3 ��1JG%Z�:U8eAB\B6354[G%\I473WDJV93WZF476JGd\IG%D�4[AB=�Eg=�\I4735j�354.`�3WD�476JG+bEW=�DD/3WDJV¢Z747=SV�G+@�OhZ[@�OP4.QR=SA7Gd2JG�j�G%EW@�bc+G%D�4�l^=�Z
2JG�b3¨\I4[G%2Ë3¨D�" 35V�1/A7Gdr�: ~ 6/G;A7G%ZB1/E547=�D�4u=SA]\B6/354[G%\I471/A7Gd3WZu3Wc+b'@�A747=�D�4�l�_1J4{3WD�476JG+G%D/2�l"3W47ZF1/473WEW354�`C2JG�b'G%D/2/Z
@�D9476JG ��1/=�E¨354.`Ó@�OØ476/G{bEW=�D/D/3¨DJV;476=S4oQÙG%D�4L3WD�4[@¢3547Zâ\IABG%=S4735@�D�:

~ 6/GNV�@�=�E{@�O+Z[@�Oº4�Qh=SABGàZ[`�Z[4[G%c 2JG�j�G%E5@�b�c+G%D�4�3WZ�4[@Ôb/A7@�2/1/\IG�476JGN_'G%Z[4¸Z7`�Z[4[G%c 476/=S4¸b/A7@�j�3¨2JG%Z�476JG
O½1/D/\I4735@�D/=�E¨354.`ÓA7G���135A7G%2&_�`&476JG \I@�cdc¢3WZ7Z735@�D/G�ABZR@�O-476/G Z[`�Z74[G%c9: ~ 6JG�ABGu=SABGUcd=�D�`ÓQR=%`�Zo4[@¢2/G��DJG"!x_'G%Z[4$#�l
2JG�b'G%D/2/3¨DJV�@�DÔ476JGCZ[`�Z[4[G%c _'G%3WDJV�_13WE54�: "J@�AÓ=àcd3WZ7Z73¨E5GÓV�13W2/=�D/\IG¸Z[`�Z[4[G%c9lR=¼6/3WV�6JG�A+j?=�E¨1JG9QL3WEWEhEW3 � G%EW`

r
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" 35V�1JABGUr���8LA]\B6/354[G%\I473¨DJVd3WZâ476JG;fRG%D�4[AB=�E ��EW=�D/D3WDJVY8e\I4735j�354�`�:

_'G�b�EW=�\IG%2Ò@�D²A7G%EW3W=S_3¨EW354.`Â476/=�DÒ@�D²473Wc+GË4[@Ôcd=SA � G�4�: nuDÒ476JG�@�476/G�A¸6/=�D/2�lo476/GËbA7@�21/\IG�AÓ@�O�Z76JAB3¨D � �
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Buy/build strategy for each component •

• Major components and interfaces

• System features, functions, and usage scenarios

• Problem definition, rationale, and financial plan

Internal decomposition, functions, and data structures •

Requirements
Analysis

System
Architecting

Low-level
Design

High-level
Design

Business Case
Development
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<J8e8 	 � r�p ��3¨Z�={4[@�@�E/476/=S4�bA7@mj�3W2JG%Z�ZB1Jb/b'@�A74 Oº@�AÙ_'@�476d={4[GIH�471/=�E
=�D/2Ë=¢V�A]=Sb6/3W\�=�E-2JG%Z7\IAB35b4735@�D¸@�O�\I@�c+b'@�DJG%D�47Zu=�D/2Ë\I@�D/DJG%\I4735@�D/Z%:e8FZeDJ@�4[G%2�=S_'@mj�G�l'4[GIH�471/=�E 2JG%Z7\IAB3Wb/4735@�D/Z
\�=�DË3WD/\�EW1/2/G{476JG;1/Z7G @�O�\I@�D/2/35473W@�D/=�EWZL=�D2C354[G�AB=S473W@�DC3WDC@�AB2JG�AL4[@&jS=SA7`9476JGU4[@�b'@�E5@�V�`9@�O�=ÓZ[`�Z[4[G%ct21JAB3WDJV
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P�/N. ����6�����U���$ , G�,�/6� UEP�/N. ����	��
\w P�/0. ��1�Y��1��U�� .
, :H�k< � � � An��y��#5�@�� ��1� M� D /N. �K���������1%!T1� . /6�Bw@P�/N. ����6�����U ��� � M � .
, :H�k< � � � An��y��#5�@�� ��1� M� ��ZUF. 36�K���������1%!T1� . /6�Bw@P�/N. ����6�����U ��� � M � .
C

2 . �!.*RW��/!��/N%&/6= Uu$
����������� . /6�KRW��/!��/N%&/6= U98 :<�%�= ������� . /6�KRW��/!��/N%&/6= U98@ACBED �%��&RW�#/���/N%&/?= U
8@AJG���!��U&,�. � RW�#/���/N%&/?= U@89� . 5��RW�#/���/N%&/?= U@8;:L���M�N: . UM��� . BKT1� . /6�KRW��/!��/N%&/6= U

����������� . /6�KRW�#/���/N%&/?= U9$'R6�KT�UE�RW�#/���/N%&/?= 8 *�*�*
R6�KT�UM�R ��/!��/N%Z/?= $ X �K���6= �R6�KT�UMK��ZU&TK5� 8OR6�KT�UM1�Y��1��U����
X �K���?= �R6�KT�UE���ZUZT�5C'$

, : �k< � � � An��y��$5�@�� ��1�	M  �#��?T�ZUM�&R6�KT�UE�w GC,�/Y� U P�/0. ��1����
 w GC,�/Y� U1R6�KT�UM1����� w
,���� �k< ^ � lc@�� ��1���  . ��. � . �����RY�KT�UE�w C .  X �K���?= �R6�KT�UE���ZUZT�5C .

, : �k< � � � An��y��$5�@�� ���� M� �#��?T�ZUM�Z�Y1U&TK5��w GC,�/Y� U P1/N. ������ 
 w
G�,�/6� UZRY�KT�UE1���1� w ��1U&TK5����ZU � /?��UM ��!"!$#�%�# .

C
��ZUZT�5C���ZU � /?��UM'&)( U � % � $

,�� :H� ^ � ��1�	M  . �!. � . ����K�Y1U&TK5��w C .  X �K���6= �R6�KT�UMK��ZU&TK5�
��ZUZT�5C���ZU � /?��UM � *�+ � � % � $ X �K���6= �R6�KT�UMK�Y1U&TK5�
R6�KT�UM��6�����U�� $ *�*�*

ACBED �%��&RW�#/���/N%&/?= U9$ X �K���6= ���Z3N. U���� ��� . /?��U 8 X �K���?= K��!5�/�-�1U98 X �K���6= ',W� ��� ACT�� AH"-
N%Z/ � 1U 8 *�*�*

X �K���?= K�Y130. UM������� . /6��Uu$ *�*�*
X �K���?= K�Y�5�/!-�ZU9$

, : �k< � � � An��y��$5�@�� ��1�	M  ���= &���A	BMD 1%��Aw GC,�/Y� U P�/0. ��1����
 w
,���� �k< ^ � � : 2 @�� :<�%�. ���� "M�Y�5�/!-��. 11��1� ��.  X �K���6= ����5�/!-�ZU .

, : �< � � � An��y��$5�@�� ��1�	M  ��� ���#U�ACT�� AH"-
N%&/ � Bw
:<1%�. ���� "M���5�/!-��. Z������M  X �K���6= ���!5C/!-�ZU .

, . 5 � = . %�. � ACT�� AH"-
N%&/ � ���.1w :<1%�. ���� "M��!5C/!-��. Z������M  X �K���?= K��!5�/�-�1U .
C

:<�%�. ���� "M�Y�5�/!-��. 11��1� M $ C�B ���� M� ��!5�/�-��ACBED 1%&�;w C

X �K���?= �, � ���$ACT�� AH"-
N%&/ � ZUs$
, : �k< � � � An��y��$5�@�� ��1� M� U&TKB�U %��$. B!�ACBED�QL= ��UMU�, � ��� w

:<1%�. ���� 5 � = ACT�� AH"-
N%Z/ �  M  X �K���?= �, � ���$ACT�� AH"-
N%&/ � ZU .

*�*�*

:<1%�. ���� 5 � = ACT�� AH"-
N%Z/ � �M  X �K���?= �, � ���$ACT�� AH"-
N%&/ � ZU .
, : �k< � � � An��y��$5�@�� �����M  � TKB�= . UZ,!A	BMDMQ<= ��UEUsw G�,�/6� UEP�/N. ������ 
 w

,���� �k< ^ � � : 2 @�� :<�%�. ���ACT�� AH"-
N%Z/ �  �-.  
X �K���6= ',W� ���$ACT1� AJ"-
N%&/ � ZU .
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" 35V�1JABG�� < ��TgH�4[AB=�\I4LOPA7@�c MNA]35V�6�4e<�bÄG%\�3 �\�=S4735@�D�@�O �(�7�#)+!,���-!. /0� � r �
:

r �



federatefederate

(1) requestPause
                                                                                  (2) whoIsJoined.{1,2}

                                   (4) resignFedExecution
                                   (5) initiatePause !!

                                                                                  (3) whoIsPaused.{}

RTI internal events

" 35V�1JA7G�� � �hXL=�\IG�fh@�D2/354735@�D&QL35476CXoG%Z735V�D3WDJV�"JG%2JG�AB=S4[G%Z � r �
:

~ 6/3¨ZÙZ73W471/=S4735@�D&QÙ@�1EW2�\IA7G%=S4[G =�D9=S4[4[G%c+b/4â4[@d\I@�cdc�1/D/3¨\�=S4[GFQe35476&476JGuOºG%2JG�A]=S4[G{476/=S4â3WZRDJ@+E5@�DJV�G�A w @�3WDJG%2�:
�Ø@�4[G%D�473¨=�EÄ2/G%=�2/E5@�\ � Qh=�ZR3W2/G%D�473��G%2+3WDd4�QÙ@YZ735471/=S473W@�D/Z�l�@�D/Ge3WD�j�@�E5j�G%2dV�3Wj�3WD/V OºG%2/G�AB=S4[G%Z�476/GLAB35V�6�4�4[@;A7G�O½1/Z[G
4[@Nb=�1/Z7G&=�D/2Â476JG�@�476JG�A+ABG%EW=S4[G%2)4[@N476JG�AB35V�6�4;@�OF=Ëb=�1/Z[G%2ÂOPG%2JG�AB=S4[G94[@N2JG%\�3W2JG&QL6JG�476/G�Ad354;Qe3WZ76JG%Z;4[@
A7G%Z71c+G{@�ALDJ@�4�:

� � � �Ø��� � ���.*�,Ò F�����*�� � ����
M²6JG%D�@�DJGYQL3WZ76/G%ZL4[@9V�=�3WD�\I@�D ��2JG%D/\IG+3WDË476JG+\I@�A7A7G%\I47DJG%ZBZ{@�OÙ=�Z[`�Z[4[G%c9l�_1/4F=�O½1/EWE^b/A7@�@�O�3WZF4[@�@¸\I@�Z747E5`�l
@�AYQL6JG%DÖ@�DJG�QL3WZ76/G%ZU4[@N1/D/2/G�ABZ[47=�D/2Ö6J@mQ =�Z[`�Z[4[G%c QL3WEWE�A7G%=�\I4+1/D/2JG�AYZ[b'G%\�3��\Ó\I@�D/2/354735@�DZ�l 476JG%D)Z7=�cY�
bEW3¨DJV{4[G%\B6/D3 ��1/G%Z�b/AB@mj�3W2JGL=�D&=S4[4[AB=�\I4735j�G{=�E54[G�ABD=S4735j�Ge4[@�476JGFc+@�A7GFV�G%DJG�AB=�E�b/A7@mj�3WDJVU4[G%\B6/D/3 ��1JG%Zh2/3WZB\�1/Z7Z[G%2
=S_'@mj�G�: ~ 6JG�A7Gu=SA7G{4.Qh@¢cd=�3¨D&ZB=�c+bEW3WD/VU4[G%\B6D/3 ��1JG%ZR476/=S4o6/=mj�G _'G�G%D&=SbbEW35G%2&4[@+476JG{=�D/=�E5`�Z73WZh@�OØZ[@�Oº4�Qh=SABG
=SAB\]6/354[G%\I471JA7G%Z���Z73Wc�1/EW=S4735@�D9=�D2�4[G%Z[473WDJVJ:

 
 	 
�� 3 %��#"�9() +-%(�.$

<�3Wc�1/EW=S473W@�D¸=�EWE5@�QLZo@�DJG;4[@&235A7G%\I47E5`�@�_Z[G�ABj�GU476JG�=S_Z[4[AB=�\I4F_'G%6/=%j�35@�AL@�O�=&Z[`�Z[4[G%ctQL35476J@�1J4e3WD/\�1JA7A]3WDJVY476JG
\I@�Z[4R@�O^=;OP1EWE3WcdbE5G%c+G%D�47=S4735@�D�:�nFO"\I@�1JABZ7G�l�_'G%\�=�1/Z7GF354h3WZh=;Z73¨c;1/E¨=S4735@�D¢=�D/2�DJ@�4R=;A7G%=�E_'G%6/=mj�3W@�A%l�\IG�AB47=�3WD
=�Z7Z71c+b/4735@�D/ZF=SA7G+_'G%3WDJV�cd=�2JGY4[@¸Z71/b/b'@�A74L476JG+GIH�G%\�1J4735@�D": ~ 6JG ��1/=�EW354�`¸@�Oh476JGYA7G%Z71/E547ZF@�Oh=9Z73Wc�1/EW=S4735@�D
=�D/=�E5`�Z73WZâ=SABG 476JG�A7G�OP@�A7GU6JG%=mj�3¨E5`Ó2JG�b'G%D/2/G%D�4â@�D9476/G ��1/=�E¨354.`&@�O-476/@�Z[GU=�Z7Z71c+b/4735@�D/Z%:

� ),� � %�$
�xD =�2/2/3W4735@�D²4[@Ü476JGÖb/A7@�@�O�=�D=�E5`�ZB3WZ¸2JG%Z7\IA]35_'G%2 3WDÉ<�G%\I4735@�D � :W�S: ��l;K ~ <J8 ZB1Jb/b'@�A747Z9=ÜEWG%Z7Z9GIH�bÄG%DZ735j�G�l
Z7\IG%D/=SA]35@S�
_=�Z[G%2Ò=�D/=�E5`�Z73WZ�:ÒMNG�1/Z[G¸476JGËZ73Wc+b�E5G9GIH�=�cdbE5G¸@�O =Ö\I@�3WD��
4[@�Z7Z&Z[`�Z[4[G%c9lâ47= � G%DÒOºAB@�c K ~ <�8#$yZ
1/Z[G�AYcd=�D�1/=�E°l 4[@�b/A7@�j�3W2/GÓ= �=%j�@�A+@�Oo4763WZ 4�`�b'G&@�OL=�D/=�E5`�Z73WZ�: ~ 6JG "g< ��DJ@�47=S4735@�DÂOº@�A�476JG�\I@�3WDÂ4[@�Z7ZY3WZ
G%D�4[G�A7G%2à3WD�4[@9476JGdG%2354[@�A QL3WD2J@mQ @�OâK ~ <�8;: ~ 6/3WZu3WZ ZB6J@mQLDà=�Z{476JGdQL3¨D/2J@mQ 4[@¸476/Gd_=�\ � 3WD(" 35V�1/A7G � � :
~ 6JG�\I@�3WD��
4[@�ZBZ+Z[`�Z74[G%c GIH�6/3W_3547ZUD/@�D/2JG�4[G�ABcd3¨D/3WZ[473W\¢\B6J@�3W\IG91/ZB3WDJVC476/G&@�b'G�AB=S4[@�A !
	 #�:¼MNG¸Z[G�G�OPA7@�c 476JG
Z[b'G%\�3��\�=S473W@�D�476/=S4 =�4[@�Z7Z @�OR=9\I@�3WD�QL3¨EWE-D/@�D/2JG�4[G�ABcd3¨D/3WZ[473W\�=�E¨E5`9A7G%Z71/EW4F3WD���� � � �d@�A ��� ������l"=SOP4[G�A QL6/3¨\B6
=�DJ@�476JG�Ae4[@�Z7Zâ@�O 476JGU\I@�3¨D9\�=�D¸_'G cd=�2JG�:

8eOº4[G�A�476JGà\I@�2JGÖ3¨Z9G%D�4[G�ABG%2 3WD�4[@Ô476JG¼G%2354[@�A%l{476JG¼_�1/3WEW2²c+G%D�1Ê\�=�DÉ_ÄG¼1Z[G%2 4[@¾\IABG%=S4[GÖ=Ô4[A]=�D/Z73×�
4735@�D)Z[`�Z[4[G%c9: ~ 6JG&=�D=�E5`�Z74Y\�=�D)476/G%DÂ1Z[G�476JG9\B6JG%\ � c+G%D�1Â4[@NAB1/DÂ2/3×>'G�A7G%D�4�=�D/=�EW`�Z[G%Z%: ~ 6JG�EW3WDJG !�� �
� ����� � ����� �	��� � � � � � #L=Sb/b'G%=SAB3WD/Vu3¨D+=�DJ@�476JG�A�@�O'476JGLQL3WD/2J@�QLZgZ76J@�QLDd3WD " 35V�1/A7G � � 3WZ�476JGoA7G%Z71E54 @�O'\]6J@�@�Zx�
3WDJV"!B<�=SOPG�4.` #{OPA7@�c�476JGocdG%D�1 �½Z[G�Gu<�G%\I4735@�D � :W�S: ��	]: ~ 6/GâQL3WD/2J@�Q�![K ~ <�aeA]=%Q # ZB6J@mQLZ�=uV�AB=Sb6/3W\�=�E�j�G�ABZB35@�D
@�O 476JG K ~ <Ä:
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" 35V�1JA7G�� � ��K ~ <J8 <�3¨c;1/E¨=S4735@�D�8eD/=�EW`�Z73¨ZR@�OØ=ÓfR@�3WD�� ~ @�Z7Ze<�`�Z[4[G%c9:

~ @FZB3Wc;1EW=S4[G�476JGR\I@�3WD��
4[@�ZBZØZ7`�Z[4[G%c¸l�476JGÙ=�D/=�EW`�Z[4 \B6/@�@�Z[G%Z ![Xe1/D�#eOºA7@�cÉ476JGR\B6JG%\ � c+G%D�1�: ~ 6/3WZ^\�=�1/Z[G%Zg=
4[@�@�EJ\�=�EWE5G%2+8FD/3Wcd=S4[@�A 4[@{GIH�G%\�1J4[GL3WDY3547ZØ@mQeDYQL3WD/2J@�Q : 8eD/3¨cd=S4[@�Ag=�EWE5@mQeZ 476JGâ1/Z[G�Ag4[@ Z[4[G�b+476JAB@�1JV�6Y={Z73WcY�
1/EW=S4[G%2¸GIH�G%\�1J473W@�D�l/QL354769D/@�D/2JG�4[G�ABcd3¨D/3WZ7c \I@�D�4[A7@�EWE5G%2¸3¨D�4[G�ABD=�EWE5`d476JAB@�1JV�6¸=+AB=�D2J@�cY�.D�1/cU_'G�AâV�G%DJG�A]=S4[@�A%:
~ 6JG+EW3¨Z[4F=SbbÄG%=SA]3WDJV¢@�D¼476JG+E5G�Oº4{Z73¨2JG;@�Oh476JG+=�D/3Wc¢=S4735@�DËQL3WD/2J@�Q�3WD/2/3W\�=S4[G%ZF476JG+Z[G���1JG%D/\IG+@�Oh4[AB=�D/ZB354735@�D/Z
47= � G%DÏ4[@N=ËV�35j�G%DÂb'@�3WD�4Y2/1JA]3WDJVC=Ëb=SA7473¨\�1/EW=SAYZ73Wc�1/EW=S4735@�DàAB1/D�: ~ 6JG�\B6/@�3W\IG%ZY@�D)476JG&AB35V�6�4YZB3W2JG¢@�Oe476JG
=�D/3Wc¢=S4735@�DËQL3WD/2J@�Q�Z76J@mQ�476/G+bÄ@�ZBZ735_E5G�3WDJb1/47ZL4[@9476JGdZ7`�Z[4[G%c¸:�8´\B6JG%\ � c¢=SA � 3WD2/3W\�=S4[G%Zu=�j?=�E¨3W2�3WDJb1J4
=S4o476/=S4LbÄ@�3¨D�4â3WD�476JG;Z73Wc�1/EW=S4735@�D�:�fRE¨3W\ � 3WDJV�@�D¸=d\]6JG%\ � G%2Ë354[G%c \�=�1/Z7G%Zo476JGU3¨DJb1J4h4[@d_'G{V�G%DJG�AB=S4[G%2�: ~ 6JG
A7G%Z71E54Ù@�O-\�EW3W\ � 3WDJV�@�D !x47=�3WEWZ$#Y3WDÓ476JG{Z7\IG%D/=SA]35@+Z76J@mQeDÓQe3WEWEEWG%=�2Ó4[@Y476JG{=Sb/b'G%=SAB=�D\IGF@�O-476JGuQÙ@�A]2 ��� � ��� =S4
476JG G%D2�@�OØ476/G EW3WZ[4R@�D9476JG;E5G�Oº4oZB3W2JGu@�O 476JG =�D/3Wcd=S4[@�ALQL3WD/2J@�Q : ~ 6JG{\]6JG%\ � cd=SA � QL3¨EWEÄ476JG%D¸=Sb/b'G%=SALDJGIH�4
4[@ !x4[@�Z7Z #�l�3WD/23W\�=S473WDJV�476/=S4o476JG;\I@�3WD¸3WZRA7G%=�2/`Ó4[@Ó_ÄGu4[@�Z7Z7G%2C=SV�=�3WD�:

� ),��%(���

XL=Sb�3W2JGU=�EWEW@mQLZe=¢2JG%Z73WV�DJG�Ao4[@�Z[b'G%\�35Oº`&476JG;_ÄG%6=%j�35@�AL@�O�=ÓZ[`�Z74[G%c G%35476JG�Au3WD9476/GU_'G%6/=%j�35@�AFZ[G%\I4735@�D¸Qe35476/3WD
=�D+3WD�4[G�A7O½=�\IGâ@�A%l�c+@�A7GâG%E¨=S_Ä@�A]=S4[G%E5`�l�=�Z�={Z[G�b=SA]=S4[Goc+@�21/E5Gh476/=S4�3Wc+bEWG%c+G%D�47Z =�D+3WD�4[G�A7O½=�\IG�: �#DYG%35476/G�A�\�=�Z[G�l
476JG Xe=Sb3W2JGu2JG%Z7\IAB3Wb/4735@�D&\�=�D9_'Gu\I@�cdb3WE5G%2�=�D/2&GIH�G%\�1J4[G%2�l/QL63W\B6&b/A7@�j�3¨2JG%ZR=+Z73Wc�1/EW=S4735@�D&@�O^476/G Z[`�Z74[G%c%$yZ
_'G%6/=%j�35@�A 1/D2JG�A{Z[b'G%\�3��\Y\I@�D/2/35473W@�D/Z�: ~ 6JG+A7G%Z71/EW47=�D�4{\I@�c+b1/47=S4735@�D¼3WZ{\�=Sb/471/A7G%2N=�Z =9b=SAB473W=�EWE5`¸@�A]2JG�A7G%2
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" 35V�1JA7G ��p���XL=Sb3W2/G �hn � ~ @�@�EÄaF3¨Z[bEW=m`�3WD/V{476JG �Ø@�Z[G�4hOP@�Ah=Y<�3Wc�1/EW=S4[G%2dXe1/Dd@�O�476JG 
u=�Zâ<�47=S4735@�D9<�`�Z[4[G%c9:

Z[G�4o@�OØG�j�G%D�47Z�l476JGUbÄ@�Z7G�4��½Z[G�GY<�G%\I473W@�DCr�:Ñr�:Ñr�	]:
~ 6/GLb'@�Z[G�4Ù3¨ZÙ1/Z7G%2d4[@+Z71Jb/b'@�A74�ZB3Wc;1EW=S4735@�DdABG�j�35G�QUl�G%35476JG�AR=�ZR=�DÓ=�D3Wcd=S4735@�D¢@mj�G�Aâ476JGFZ[4[AB1/\I471JA]=�Ej�35G�Q

@�O 476JGUZ[`�Z[4[G%ct3WD�476JG 4[@�@�E"XL=Sb4[@�A%l@�AL=�ZLV�AB=Sb6/3¨\�=�E�A7G�b/A7G%Z7G%D�47=S4735@�D�3WD�476JG 4[@�@�E �Rn ��: " 35V�1JA7G ��p+Z76J@�QLZ
476JGF1/Z[Go@�O �hn � 4[@;=�D=�E5` '�GF=�D¢=SAB\]6/354[G%\I471JA]=�E�2JG%ZB\IAB35b/4735@�DY@�O"= j�G�ABZ735@�D¢@�O�476JGLV�=�ZhZ[47=S4735@�D¢GIH�=�c+b�E5G�: ~ 6JG
�E5Gec+G%D�1Ó3WZ�1Z[G%2d4[@YZ[G%E5G%\I4h=UE5@�V#�E5Go476/=S4R\I@�D�47=�3WD/ZÙ476JGLb'@�Z[G�4�ABG%Z71/E5473WD/V{OºA7@�c =UZB3Wc;1EW=S4735@�D+AB1D�:g<�G�j�G�AB=�E
2/3×>'G�A7G%D�4hE¨=%`�@�1J47Zo=SABGu=mj?=�3¨EW=S_E5GFOº@�Aâj�35G�QL3¨DJVJl�=�D/2�@�476/G�AoXL=Sb3W2/GL4[@�@�EWZâ=SA7G{=�\�\IG%Z7Z735_�E5Guj�3W=;476JG{EW=m`�@�1J4o=�D/2
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" 35V�1JA7G ��p�l�476/GF\�=�1/ZB=�Eb=�Z74�@�O�G�j�G%D�4�!Bn � 8�+ #�3WZÙ6/35V�6/EW3WV�6�4[G%2�l�=Sb/b'G%=SAB3WDJV =�Zh476JGF2/=SA � G%DJG%2&DJ@�2JG%Z�3WD¢476JG
b'@�Z[G�4�:

 
 	 
 	 � ��; +�%($&2

~ 6JGg47=SABV�G�4-=SA74735O½=�\I4"@�O�4[AB=�2/3W4735@�D/=�ES4[G%Z[473WD/Vo4[G%\B6/D3 ��1/G%Z"3WZ�l�@�O�\I@�1JA]Z[G�l�476/G�3Wc+bEWG%c+G%D�47=S473W@�Du@�O�=LZ[`�Z74[G%c9:-8FD
=SAB\]6/354[G%\I471JAB=�E�2JG%Z7\IA]35b/4735@�D;\�=�D;=�EWZ7@L_'GÙ=FZ71/3547=S_�E5Gg47=SA7V�G�4g35OJ354-\I@�D�47=�3WD/ZØG%DJ@�1/V�6U_'G%6/=mj�35@�A]=�E�3WDJOP@�ABcd=S473W@�D{4[@
b'G�ABcd354�ZB3Wc;1EW=S4[G%2+GIH�G%\�1J4735@�D/Z�: ~ 6JGob/AB3¨cd=SA7`Y2/3×>'G�A7G%D/\IGo_'G�4.QhG�G%D&Z73Wc�1/EW=S4735@�Dd=�D=�E5`�ZB3WZ�l�2/3¨Z7\�1/Z7Z[G%2+=S_'@�j�G�l
=�D/2Ü4[G%Z[473WDJVJlo2/3¨Z7\�1/Z7Z[G%2)_'G%E5@�Q lâ3WZdG%ZBZ[G%D�473¨=�EWE5`)=àcd=S4[4[G�A�@�O{6J@mQ 476JGËZ73Wc�1/EW=S4[G%2ÏGIH�G%\�1J4735@�D/Z&=SA7GC1Z[G%2�:
�xD¸b=SA7473¨\�1/EW=SA%l/Z73¨c;1/E¨=S4735@�D¸=�D/=�E5`�Z73WZoOº@�\�1/Z[G%ZL@�DC_/AB@�=�2/E5`�3WEWEW1/Z74[AB=S473WDJV�@�AeGIH�G%c+bE¨35Oº`�3WDJV+Z[`�Z[4[G%ct_'G%6/=%j�35@�A%l
QL6JG�ABG%=�Zâ4[G%Z[473WDJVÓ=�D/=�E5`�Z73WZâ3WZâ=�3WcdG%2¸=S4L\�=SA7G�O½1/EWE5`ÓGIH�G�A]\�3WZ73WDJVY476JG;Z[`�Z74[G%c _'G%6/=%j�35@�A%:

� q



~ G%Z[473WDJVN4[G%\]6/D/3 ��1JG%Z+=SA7GC4.`�b3W\�=�EWE5`Ö=Sb/bEW35G%2)=S4d=NjS=SAB35G�4�`Ö@�OuE5G�j�G%EWZ%:)iFD/354Y4[G%Z[473¨DJV¼3WZYb'G�A7OP@�ABc+G%2Â@�D
3WD/235j�3¨2/1/=�E/\I@�c+b'@�DJG%D�47Zâ4[@d\]6JG%\ � 476JG%3WAR3¨D�4[G�ABD=�E�\I@�A7A7G%\I47DJG%Z7Z%:h<�`�Z[4[G%c 4[G%Z[473WDJVd3¨ZRbÄG�ABOº@�ABcdG%2Ó@�DC=YQL6J@�E5G
Z[`�Z[4[G%c 4[@à\]6JG%\ � 3W47Z+=�2/6JG�A7G%D/\IGC4[@NA7G���135A7G%c+G%D�47Z�:ÏkhG�4.QhG�G%D¾476/G%Z[G94.Qh@ÖE5G�j�G%E¨Z+3WZ+3WD�4[G�V�AB=S4735@�DÔ4[G%Z7473WDJVJl
QL6/3¨\B6¼\]6JG%\ � ZYOº@�A;G�A7A7@�ABZ;3WD¼476/GÓ3WD�4[G�A7Qh@�A � 3¨DJV9@�Oo\I@�c+b'@�DJG%D�47Z;3WDà4[G�ABcdZU@�Oo2JG%Z735V�DÖ\I@�A7A7G%\I47DJG%Z7Z%lØA]=S476JG�A
476/=�D�A7G���1/35A7G%c+G%D�47ZL\I@�ABA7G%\I47DJG%Z7Z�: ~ 6/3WZo3¨Zo476JGYE5G�j�G%E"476=S4F=Sb/b'G%=SABZL4[@Ó_'GUcd@�Z[4F=Sbb/A7@�b/AB3¨=S4[G Oº@�Au1/Z[GUQL35476
=SAB\]6/354[G%\I471JAB=�E^2JG%Z7\IAB35b4735@�D/Z�:

khG%\�=�1/Z[GLGIH�6/=�1Z[4735j�Gâ4[G%Z[473WD/V 3WZ�l�3WDYV�G%DJG�A]=�E°l�3Wc+bAB=�\I473W\�=�E°lS476JGo=�D/=�EW`�Z[4�D/G�G%2/ZgZ[@�c+GâQR=%`Y4[@ @�_ w G%\I4735j�G%E5`
2JG%\�3W2/GdQL6JG%DN4[G%Z7473WDJVCZ76/@�1/EW2�_'G+4[G�ABcd3WD=S4[G%2�: ~ 6�1/Z%l^476JG¢\I@�D\IG�ABDà3WD¼4[G%Z[473WDJVC3¨Z{4[@�=�\]6/35G�j�GÓ= ¿BS®�«I¬[ª%Ã�«
V�@�=�E 476/=S4 \�=�DN3WD2/3W\�=S4[G�476JG+2JG�V�A7G�G+4[@9QL6/3¨\B6�476JG+Z[`�Z74[G%c 6/=�Zu_'G�G%D�GIH�G�AB\�3WZ7G%2�:U8ß\IA]35473W\�=�E \B6/=�E¨E5G%DJV�G+3WD
2JG�j�G%E5@�b�3WDJV�4[G%Z[473WDJVN=�D/=�EW`�Z[G%ZdOº@�AdZ[@�OP4.QR=SA7GC=SA]\B6/354[G%\I471/A7G¸2JG%Z7\IAB3Wb/4735@�D/ZY3WZY476JG�ABG�Oº@�A7G9476/G&OP@�ABc�1/EW=S4735@�D)@�O
\I@mj�G�A]=SV�G�\IAB3W4[G�AB3W=+=Sb/b/AB@�b/AB3W=S4[Gu4[@¢476=S4LE5G�j�G%E�@�O 2JG%Z7\IAB3Wb/4735@�D � � � �
:

��� / 	

khG�A74[@�EW3WD/@oG�4-=�E°: �� ��2JG�j�3WZ[G%2 =L4[G%\B6/D3 ��1/G�Oº@�AØ1/Z73WD/Vo=SAB\B6/3W4[G%\I471JAB=�E�2/G%Z7\IAB35b/473W@�D/Z�=�Z"476JGÙ_=�Z73WZ"Oº@�AØ3WD�4[G�V�A]=S4735@�D
4[G%Z[473WD/VJ: ~ 6JGU4[G%\]6/D/3 ��1JGU3¨ZL=Sb/bE¨3W\�=S_E5G{4[@�=�D�`¸cd@�2JG%E^OºAB@�c QL6/3¨\B6C=¢4[AB=�D/Z73W4735@�D¸Z[`�Z[4[G%c \�=�DC_'G;2/G�AB35j�G%2�:
"J@�A¸476/G%35A9b1JA7b'@�Z[G%Z%lL476JG�`ÒOº@�1D/2²3549\I@�D�j�G%D/3WG%D�4¸4[@Üb/A7G%Z[G%D�49476JG�4[G%\B6/D3 ��1/G¼3WDÒ4[G�ABcdZ9@�O�476JGÖf"!F8 �
OP@�ABcd=�EW3WZBc9:

~ 6/GL_=�Z73¨\o=Sb/b/A7@�=�\]6Ó3¨Z�4[@�Oº@�ABc´Z71J_/V�A]=Sb6/Z�@�O�476/GL4[AB=�D/ZB354735@�DdZ[`�Z[4[G%c´V�AB=Sb6Ó476/=S4�ABG�b/A7G%Z[G%D�4Ù2/35>ÄG�A7G%D�4
j�35G�QLZ�@�O'476JGFZ[`�Z[4[G%cß_'G%6/=mj�3W@�A�@�O�3WD�4[G�A7G%Z[4�4[@;476JGe=�D=�E5`�Z74�: �e@�4R\I@�3WD/\�3W2JG%D�47=�EWE5`�l�476JGeZ71/_/V�AB=Sb6/Z�A7G�b/A7G%Z[G%D�4
2/3×>'G�A7G%D�4L\I@mj�G�A]=SV�Gd\IAB354[G�AB3W=¢=Sb/bEW35G%2¸4[@¢476JG;4[AB=�D/Z735473W@�D¸Z[`�Z[4[G%c V�A]=Sb6�:o8�\I@�c+bEWG�4[G%E5`9\I@mj�G�A7G%2NZ71/_/V�AB=Sb6
3WD/23W\�=S4[G%Zâ=dZ7=S473WZ��/G%2¸\IAB354[G�A]35@�D�: ~ 6JA7G�G{@�OØ476JGUZB1J_/V�AB=Sb6Zâ=SA7G{476JG OP@�EWE5@�QL3WDJVJ:

��� �±�¿�»�¬�¬[«�±¶½À�¬7«7¯�»J¿�«7¯¼Ã�¬xª�©¥�ÅÊ~ 6JGËf"!F8 � c+@�2JG%Eâ\�=�DÒE5G%=�2Ï4[@ÖA7G%=�\I4735@�DÔA]1/E5G%Z+_'G%3WDJVN=Sb/b�EW3W\�=S_E5G
4[@Âc;1E54735bE5G�lÙ3WD/2JG�b'G%D/2JG%D�4+Z71J_Z7@�EW1J4735@�D/Z�@�Ou=¼V�35j�G%DÜZ[@�EW1J4735@�D"l�QL6/3¨\B6Ôc+G%=�DZd476/=S4d476/G¸_'G%6/=%j�35@�A
ABG�b/A7G%Z[G%D�4[G%2d_�`+476JGoAB1E5G%Z�\�=�Dd@�\�\�1JAÙG%35476JG�AÙ\I@�D\�1JA7A7G%D�47E5`Y@�AÙ3WD¢=�D¢=SA7_3W4[AB=SAB3WE5`;3WD�4[G�A]E5G%=%j�G%2ÓOP=�ZB6/35@�D�:
~ 6JGU\I@�D/\�1JABA7G%D�4x�
ABG%2/1/\IG%2¸V�A]=Sb69A7G%c+@�j�G%ZL476/G;3WD�4[G�ABE5G%=mj�G%2¸4[AB=�D/ZB354735@�D/Zo3¨D�OP=mj�@�Ae@�Og476JG;\I@�D/\�1JA7A7G%D�4
@�D/G�:

� Ú]±�©�»J¶½À�¬7«7¯S»/¿�«7¯¸Ã�¬xª]©�¥�ÅC~ 6JG+_'G%6/=%j�35@�A @�Oo=�f !e8�� 3WZ{4�`�b3¨\�=�EWE5`ËA7G�V�1/EW=S4[G%2à_�`�@�DJGd@�A�c+@�A7GdA]1/E5G%Z
ABG�b/A7G%Z[G%D�473WDJVd3WD/b1J4h4[@+476JG Z[`�Z[4[G%c9:*�#4[G�AB=S4735@�D9@�OØ476JG%Z[GUAB1/E5G%ZhV�@mj�G�A]DC476JG ![=�cd@�1/D�4$#d@�OØ3WD/b1J4R=�D/2�l
3¨DÏcd=�D�`)\�=�Z[G%Z�lh476JGC2/G�V�A7G�G9@�OF\I@�D\�1JA7A7G%D/\I`)3WD)476JG¸Z7`�Z[4[G%c¸:ÔfR@�D/Z73W2JG�A+=Nb�35b'G%EW3WDJG¢=SA]\B6/354[G%\I471/A7G
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Conservative Precise
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Shared Repository
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