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± bu�v]Gaj`�YvZ ¼.¥��=bd²Ql¤� `W�Q`W¨7ezg[]�e7�jbutvk�tz³I_�`W_�¸Ga}ezk�`��9tz�j`fk�� bdezgieEk�² � ts²G� �sbuk�� � ]SÀSgu`Wr=`W��]�e7�jbutvk�lWZ�q�t�cfeEg[cf]Ggde7� `
� |�`ycftEk�²G]�cÈ�}ezk�cf`yez�V� b[_�`y�9tEb[k���p �*©»`�k�`f`W²�� |�`Ê_�`W_�¸Ga}ezk�`��9tz�j`fk�� bdezgiez�n�jbu_y`y�9tEb[kv�òYvZ�q�t=cfezgdc�]�g[ez� `�� |G`
_y`f_�¸GajeEkG`»�.tE� `fk��jb[eEgGe7��� b[_y`»�9tEb[k��i¶��z©»`wkG`f`O²K�j|G`§c�tEk.²S]�cÈ�}ezk�cf`§e7�0� b[_�`§�9tEb[k��&pSZ�qw|G`w_�`W_�¸Ga}ezk�`I�9tz�j`fk�� bdezg
e7�w�jbu_y`K�9tEb[k��^p�bdlwkG`W¨E`fa^cftE_y�G]S�j`W² ��kG`fbu� |G`Waw� |G`KcftEk�²G]�cÈ�}ezk�cf`Vez�§� b[_y`o�.tvbuk���¶GZ

1*7Cè%7Cè . !�á¾äG� <�áÇ#$��&Ý=<����SäGÝÞ#�úIäG�
½¾k � |G`�� a}ez�9` �WtEbd²Gezg^ljc}|G`f_y`=�j|G`=³ñtvgug[t7©§buk��ãaj]Gg[`ºbdlÊ]�l `W² � tNl¤��ez� bdezg[gur ²Sbdl cfa `f� b �f`�� |�`�c�rsg[buk�²Ga bdcfeEg�cfeE¸Ggu`

`W��]�ez� b[tEky¥
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qw|Gbdliljc}|G`f_y`�l �Gg[b��}l�]G�òeKl buk��Eg[`^cfez¸�gu`§b[kÊ_�]Ggu� b[�Gg[`�cftE_y��eza � _y`Wkv�}l�ezk�²ybdl&l `WcftEk�² � tvaj²S`Wa�eEcfcf]Ga}e7� `wb[kòl¤�.eEc�`

bu³�� |�`w²Gb[ljc�aj`��jb �Oe7� b[tEk�gu`WkG�z�j|�bdl �E`f�G��cftEk�l¤�jeEkv� �ñ].l¤`I� |G`§q0eArsgutva0l `fajbu`Ol,�jt���a t7¨v`i� |�b[l�¥��je �E`I� |G`§l ]G_Ãtz³�e�q0eArsgutva
`�ÀS��eEk�l butvk=³ñtEa�� � � C�� � � ezk�²,� � � � � � � eEk�²�l `f`�©§|�ez�n|�eE�G�9`fk�l � ZK½��obdln]�l¤`O²º¸sr=_ytvl¤�n�9tE��]Gg[eEaVkG`f]Gajt��
¸Gb[tEg[tE�vb[cWezg�l¤b[_�]Ggde7�jbutvkÿ��evc��7ez�E`Oli�jt�²Gb[ljc�aj`��jb �W`n²S`Wk�²Sajb��jb[c��ja `W`Wl��ñ|Gt7©»`f¨v`faI©§b��j|¿e�kGtvk�c�tvk�l¤�jezk��§²Sbdl cfa `f� b �We7�jbutvk
g[`fkG�E� | �G©§|�b[c}|¿_Êe��E`Ol»� |G`oaj]Gg[` ��ajl¤�§tEa}²S`fa^evcfcf]Gajez� ` � Z

½�³^�j|Gb[l�ljc}|G`f_y`ÿbdlyc�tv_�¸Gb[kG`W²?©§b��j|Nezk `�ÀS�Gg[b[cfb��yks]G_y`fajb[cWezgwl c}|G`W_y`ÿg[b��v`ò� |�`�`fÀs�9tEk�`fk�� bdezgw�i]Gg[`fa �iezg[gI� |G`
aj`Wl ]Gg��jbuk���`O�v].e7� b[tEk.l0eEa `wl `fgu³9c�tvk��jezb[kG`O²�eEk�²�cWezk�¸.`§l tEg[¨E`W²�buk�bdl¤tvg[ez� b[tEk,Z � t7©»`f¨E`Wa�bu³9� |Gbdl�l c}|�`f_y`Ibdl�c�tv_�¸Gb[kG`O²©§bu� |�eEkKb[_���gubdc�bu�0ks]G_y`Wa bdcfeEgvljc}|G`f_y`&g[b �E`i�j|G`»¸�eEc��s©weza}²	���&]Gg[`fa �È� |G`»ks]G_y`fa}e7�jtEa�tE³S� |G`»ajbu�v|v� � |.ezk�²ol b[²G`Ic�tv]G�Gg[`Wl
� |�`�kG`Wbu�v|�¸9tEajb[kG�?c�tv_��.eza � _y`fk��jlò� tN`WeEc}| tE� |G`WaWZ�bu���vbu¨v`WlÊajbdl¤`=�jtNe?l rSlÇ�j`f_�tz³KcftE]G�Gg[`W² ��kGbu� ` �¾²Sb549`Wa `Wk�c�`
`W��]�ez� b[tEk�lWZº½�³^rvtE]?c}|Gtstvl `y� |�`ÿ�jajeE�.`��ftEbd²GeEgia ]�gu`ÿ³ñtEaK�jbu_y`¿²Sb[ljc�aj`��jb �Oe7�jbutvk �0� |G`�_�`f� |GtS² b[l�cfezg[g[`W²?eQ¹Ia}ezk�� �
\^bdc�tvg[l tEk�Z ± tEaye�g[buk�`WezaycfeE¸Gg[`ò� |�`¿cft�`��òc�b[`fk��jl�tz³^�j|Gbdl�l rSlÇ�j`f_ùcfeEk ¸9`¿eEa a}ezk��E`W²ãb[kNeº� ajb[²Sbdez�vtEk�eEg&_Êe7�ja buÀ
l ]�c}|Ê� |.e7�wb��^cfeEkò¸9`nl tEg[¨E`O²Êbuk�gub[kG`OezaI� b[_�`vZ ± tvaI¸Ga}ezk.c}|G`W²y_ytEaj�G|Gtvgutv�Eb[`Wli� |G`n_Êe7� ajbuÀybdlwlÇ�jbug[g*l¤rs_y_y`��ja bdc �RkGtz�
� ajbd²Sb[eE�Etvk�ezgS|Gt7©»`f¨v`fa � �zeEk�²�b��&cWezkÊlÇ�jbug[g�¸9`^l tEg[¨E`W²�b[kÊgub[kG`WeEa�� b[_y`EZ�qw|G`^ezaja}ezkG�v`f_y`fk���tz³9� |G`^`O��]�e7�jbutvk�l�b[l&²StEkG`
©§bu� | � b[kG`WlVks]G_�¸.`Wa b[kG� �Re¿l¤�9`Wcfb[eEg �sb[k�²Qtz³&_yb[kGbu_�]G_ ²S`W�Eaj`f`yezg[�Etva bu� |G_ �*l `f` �xÁ�
 � ��eEk�²=�j|G`Êl¤tvgu]G� b[tEkQcWezkQ¸.`
tE¸G�jezb[kG`O²º©§bu� |ãðVeE]�ljl¤bdezkº`Wgub[_ybuk.e7� b[tEkQ©§b��j|GtE]G�n�Gb[¨EtE� b[kG� � ª ��Á 
�ZKqw|GbdlntE�9`fa}e7� b[tEkºljcfeEgu`Ol�©§bu� |Q� |�`�ks]G_�¸.`WantE³
`W��]�ez� b[tEk�l^buk��j|G`�l rSlÇ�j`f_çeEk�²=eEl�l¤]�c}|=bu��cWezk=¸9`�c�tvk�l¤bd²S`Wa `O²ÿ�jtò¸9`�ey³ReEl¤��l tEg[]S� b[tEk¿³ñtva§� |Gbdlnl¤rSl¤� `f_�Z ± bu�v]Ga `
YEZxpSZxpV�vbu¨v`WlieEkò`�ÀGez_y�Gg[`^_ytEaj�G|Gtvgutv�Er�©§b��j|Ê� |G`nc�tva aj`Wl �.tvk�²Sb[kG�o_Êe7�ja buÀyl¤� aj]�c�� ]Gaj`EZ�qw|G`�� `�Às�»¸.`Wgut7© � |�` ���v]Ga `
�Eb[¨E`Ol»_�tva `V`fÀs��g[eEk�e7�jbutvk¿eE¸.tv]S�§|Gt7©à�jtòl¤tvgu¨v`��j|G`Kl¤rSl¤� `W_ tz³0`W��]�ez� b[tEk�lWZ
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± bu�v]Gaj`�YvZ �G¥ �§`Wl ]Ggu� b[kG�y_yez� ajb�À¿lÇ�ja ]�c�� ]Gaj`oe7³ �j`fa^ez���Ggursb[kG�Êezk¿bu_y�Gg[bdc�bu�^k�]�_�`Wa bdcfeEg*l c}|G`W_y`��jt�� |G`Kl |Gt7©§k¿_�tva ��G|Gtvgutv�ErvZIqw|G`oks]G_�¸.`Wajl�buk¿� |�` ���E]�a `KcftEaja `Ol¤�9tEk�²ÿ� tò� |G`Kajt7©^lwb[k�� |G`K_Êez� ajb�À�ezk�²�c�tv_y`o³ña tv_ tvkG`o�.t�l l b[¸Ggu`
� � buk�`Wl � k�]�_�¸9`fajbukG��ljc}|G`f_y` � Á�
�Z qw|G`ºl¤rSl¤� `W_ cfeEk `Wevl¤b[g[r?¸.`=l tEg[¨E`O²?¸sr l ©I`W`f�Gb[kG�ã� |GajtE]��E|?�j|G`=`W��]�ez� b[tEk�l
�Ç©§bdc�`§¥y� |�` ��a}lÇ�yl¤©»`f`W�?`fg[b[_�b[k�ez� `Wl�ezg[gi�j|G`�c�ts`!�òc�b[`fk��}lK¸9`fg[t7©
� |G`�_yeEbukN²Sb[eE�Etvk�ezg»ezk�²�aj`Wl ]Ggu�jl�buk � |G`¿²S` �
c�tv]G�Gg[buk���tz³§�j|G`¿g[evlÇ��`W��]�e7�jbutvk?l¤].c}|�� |�ez��bu�Êcfezk ¸.`¿l¤tvgu¨v`W²�b[k?bdl¤tvg[ez� b[tEk,Zãqw|G`fk � |G`¿l¤`Oc�tEk.²?l¤©»`f`W� l¤�jeza �jl
¸srQl ]G¸�l¤� bu� ]S�jbuk��=� |G`ÿg[evlÇ�K]Gk���k�t7©§kãb[kã� |G`�l¤`Oc�tEk.²QgdeEl¤�K`W��]�ez� b[tEk �0l¤].c}|Q�j|�e7��� |Gbdlo`W��]�ez� b[tEk�cfeEk�¸.`ÿl tEg[¨E`O²
� tst.Z�¹Itvkv�jbuks]Gb[kG�V�j|Gb[li�Ga tScf`Wljl�]G�s©»eEaj²Gl�l tEg[¨E`Ol�� |G`�cftE_y�Gg[`��j`^l¤rSl¤� `f_�Z �R���G�Gg[b[cWe7� b[tEkytE³�eEk�`fÀS�Ggubdc�bu�&ks]G_y`fajbdcfezg
ljc}|G`f_y`�� t¿� |�b[lo_ytva �G|�tEg[tE�Er�©»tE]Ggd²Qa `Ol¤]Ggu�obuk�e¿_Êe7�ja buÀº©§b��j|�tEkGg[r�c�ts`��Êcfbu`Wk��jlVtEkQ� |�`Ê_yeEbuk�²Sbdez�vtEk�eEgCZò´�³
c�tv]Ga}l¤`nbuk=l ]�c}|�eÊl¤rSl¤� `f_çezg[g*`W��]�e7�jbutvk�l§cfeEk�¸9`Kl tEg[¨E`W²�b[k¿bdl tEgde7� b[tEk�Z �
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½�³*rEtv]òc�aj`We7�j`�eKl `��»tz³,c�tv]G�Gg[`W²Êc�tv_y��eza � _y`fk��}li©§bu� |�ðn`WkG`Wl b[l ��rEtE]òeEguaj`Wev²Sr�|.eA¨E`^²Sbdl cfa `f� b �f`O²yrEtE]�aikG`f]�a tvk
l tQ©»`�©§bug[g§kGtz�Êc�tvk�l b[²S`WaÊl¤��ez� bdezg§²Sbdl cfa `f� b �Wez� b[tEkNeEksr�³ñ]Ga¤�j|G`faOZ ½¾k �j|Gb[lÊl `Wc�� b[tEkN©I`¿buk��ja tS²S]�cf`¿� |G`ºðn`fk�`Wl b[l
� ¬ �E�S�E�G��� tv¸SÆÇ`Wc��WZ§q�tÊbu_y�Gg[`f_y`fk���� |G`o�jbu_y`�²Sb[ljc�aj`��jb �Oe7�jbutvk �G�j|Gb[l�tE¸SÆÇ`OcÈ��b[_y�Gg[`f_y`fk��jl�l¤tv_y`Ktz³�� |�`K�Gaj`f¨sbutv]�l gur
b[kv�ja tS²S].c�`W²�ks]G_y`fajb[cWezg*_y`��j|GtS²Gl^eEk�²�cftE_�¸Gbuk.e7� b[tEk.l»� |G`Wa `Wtz³ÇZ{st ³ReEa�©»`?|�eA¨v`�b[²S`Wk�� b���`W²¦�j|G` ¸.eEc��s©»eEaj² ���&]Ggu`Waºezk�²$�j|G` ¹Ia}ezk�� �¾\^bdc�tvg[l tEk$aj]Ggu`Ol�evlºb[_���gubdc�bu� ��k�b��j` �
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Compilation

Phase 2 : Byte code generation and optimization

Phase 1 : Structural encoding and optimization
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