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cN§àc Wº_a| «_io s _ih%z(_ s _i�N��h�o s _ih
§�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§.c�T
cN§ ~ W tqs `nkLo?±¥¿ëo�p(y(_�z5l ��± r�x e�ca²N²N²N² §�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§.ca�
cN§ � W tqs `nkLo��L¿ëo�p(y(_�z5l ��± r�x e�c¤²N²N²N² §�§�§�§�§"§�§�§�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§.ca�
cN§SR W tqs `nkLo?e�¿ëo�p(y(_�z5l ��± r�x e�ca²N²N²T² §�§�§�§�§"§�§�§�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§.ca�
cN§UT W tqs `nkLo%z(_ih?�¨|Ph�o s lP{io�� t |Ph!z��®kNy(y(_i��z(_�y s�t {�f_iz5l s _�z(_"���®¶?��o s k x(r wÇe%v §�§"§�§�§�§�§�§"§�§�§�§8~N²
cN§ � W tqs `nkLojh½z(_ih��¦|Phjo s lP{io�� t |Ph!z(_�� s kT|P{ ] _a`	_a|To?z(_"�¥� ¶?��o s k x(r w�e%v §�§�§�§"§�§�§�§�§�§"§�§�§�§8~(c
cN§UV W tqs `nkLojh½z(_ih��¦|Phjo s lP{io�� t |Ph�`=f_a` t � s _N�(k s ��o ] `=f_io���ª�lP_ih?_io�� t �N��ª�lP_ih�z(_����®¶���o s k x(r w�e½v:§�§�§�§8~N~
cN§ � W tqs `nkLojh½z(_ih��¦|Phjo s lP{io�� t |Ph!z(_�o s kL��o�_a`	_a|To�h%z��¬�¨`nkL�N_ih?z(_"���®¶?��o s k x(r wÇe%vÐ§�§�§�§�§�§"§�§�§�§8~N~
cN§ � W tqs `nkLo%z(_ih?�¨|Ph�o s lP{io�� t |Ph!z5l r _a|To��¨l(` r�s�t §"§�§�§�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§8~N�
~(§àc Ï�lP_"� f_a|�f_ s kL��_0z5lg��± r�x e�ca²N²N²N² §�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§8�N�
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~(§ � Ï�lP_"� f_a|�f_ s kL��_0z5l r _a|To��¨l(` r�s�t §�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§8�N�
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�(§ � v ] k s �N_a`	_a|To%z(_ih0�¨|Ph�o s lP{io�� t |Ph0z5kT|Ph?��_���± r�x e�ca²T²N²N²�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§ T(c
�(§UV ¶!|P��o�f_�z(_�y s f_i{ ] k s �N_a`	_a|To%_io?z(_��¨kN|P{i_a`	_a|To!z(_��¥� ¶?��o s k x(r w�e%vB§�§�§�§�§"§�§�§�§�§�§"§�§�§�§ TN�
�(§ � ¶!|P��o�f_�z(_�{ ] k s �N_a`b_a|No?_io�z(_�z%f_i{ t z5kL�N_!z5l r _a|To��¨l(` r�s�t §�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§ T$T
�(§ � w!��� tqs ��o ] `	_�z(_	y s f_iz(��{io�� t | z(_�� s kN|P{ ] _a`	_a|To0z5lg��± r�x e�c¤²N²N²N²
§�§�§�§"§�§�§�§�§�§"§�§�§�§ T$V
�(§àca² x o s lP{io¢l s _�z5l7{ak�{ ] _�z��¬�¨|Ph�o s lP{io�� t |Ph*§�§�§�§�§"§�§�§�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§ T$V
�(§àcNcÑ©$_ih�o s�t ��h?o�p(y(_ih!z(_�z½f_ay(_a|Pz5kT|P{i_�z(_�z t |(|�f_i_ihB§�§�§�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§ TN�
�(§àca~ e%_a| t `n`nkL�N_�z(_ s _i�N��h�o s _ih §�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§ TN�
�(§àca� e%_a| t `n`nkL�N_�z(_ s _i�N��h�o s _ih?h¢l s ��_���± r�x e�ca²T²N²N²Ð§�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§8�N²
R5§àc W tqs `nkLo%z(_ih0| t `�� s _ih Z t o�o¢kT|No�h$¡5| tqs `	_�± � ��� V%T#RÑ§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§8�$V
R5§ ~ ¶!|P��o�f_ Z t ojo¢kN|To�_0z5lg��± r�x e�ca²N²N²N² §�§�§�§�§"§�§�§�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§8�N�
R5§ � ¶!|P��o�f_ Z t ojo¢kN|To�_0z(_����®¶���o s k x(r w�e%v §�§�§�§�§"§�§�§�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§8�N�
T(§àc v?k�{ ] _�| t |T¿��P� t ª�l(kT|No §�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§ V$V
T(§ ~ ���¢f_ s k s { ] ��_�`=f_a` t � s _�z5lg��± r�x e�ca²T²N²N²n§�§�§"§�§�§�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§ VN�
T(§ � xPt lPh�¿ëh�pqhjo ^_a`	_�kNlPo t l s z��®l(|7`	��{ s�t y s�t {i_ih�hj_al s ¶���o s k x(r w�e½v §�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§8�(c
T(§SR \ kN`ny t |Ph0y t l s ��_ih�¼ ��*%�#�½_io���_ih0�i¹)�$	�»���z(_"�¥� ¶?��o s k x(r w�e%v §�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§8�N~
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V(§ � ©$_ r _a|To��¨l(` r�s�t _io?��_�hjpqh�o ^_a`	_ §�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§�c¤²N~
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�(§àc ¯ ��£N_akNlPmgz��¬_imq{i_ayPoj� t |Ph�z(_��¥� ¶?��o s k x(r w�e%v8§�§"§�§�§�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§8�N~
�(§ ~ egf_i{akNyP��o¢lP�¨kLo�� 5¡({ ] k s �N_a`	_a|To?_io?h(f_iª(lP_a|P{i_a`	_a|No�z(_ih?�¨|Ph�o s lP{io�� t |Ph4§�§�§�§"§�§�§�§�§�§"§�§�§�§8�#R
�(§ � egf_i{akNyP��o¢lP�¨kLo�� 5¡(_im�f_i{alPo�� t |gz(_ih!�¨|Ph�o s lP{io�� t |Ph�§"§�§�§�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§8�$T
R5§àc ©�k�o�_a|P{i_ih?z5l r _a|To��¨l(` _io?z5l r _a|Noj�¦l(` r�s�t §"§�§�§�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§ VN²
R5§ ~ v?k s kL{io(f_ s ��h�o���ª�lP_ih%z(_ih�l(|P��o�f_ih0k s ��o ] `=f_ioj��ª(lP_ih §�§�§�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§ VN~
R5§ � ©�k�o�_a|P{i_ih?z(_ih t y�f_ s k�o�� t |Ph%_a|No�� ^_ s _ih�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§ VN~
R5§SR ©�k�o�_a|P{i_ih?z(_ih t y�f_ s k�o�� t |Ph8Z t o�o¢kN|To�_ih�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§�§�§�§�§"§�§�§�§�§�§"§�§�§�§ VN�
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v¾_io�o�_°f_ioÂlPz(_�{ t `ny(k s kLo���£N_"z��®k s { ] ��o�_i{io¢l s _ih!ha�¬�¨|Ph�{ s ��o�z5kN|Ph!��_	{akLz s _�z�� l(|P_bk�{io���£q��o(f_�z(_�£T_i������_go�_i{ ] | t ¿
� t �N��ª(lP_7_io�z(_gz(� Á�lPh�� t |=z��¬�¨|T tPs `nkLo�� t |Ph"h¢l s ��_ih�`	��{ s�t y s�t {i_ih�h�_al s h�z5l=y s�tTu _io	v%w r�x z(_g���®±ëe�± x w	§��#����_
ëkL��o�h¢lP��o�_ ^kgª�l(k�o s _�kNlPo s _ih�f_io¢lPz(_ih��¨cN��~(���(� R
	%z5kN|Ph���_ih�ª(lP_i����_ih7| t lPh"{ t `ny(k s�t |Ph���_ihn`	��{ s�t y s�t {i_ihjh�_al s h
��± r�x e?�N²N²N² ��³$´qµ x y(k s {�Ï#_ s hj� t | V°_io�± ��� r�t �%_ s �¨c�	�;��± r�x e RP²N²N²(� � ��v4~(c¤²N�#R�_io \ §®±�§ x l(y(_ s ¿x(r wÇe%v��®~�	� r _a|To��¨l(` _io r�t �%_ s�r v��®��	� � ��vB~ cNca�#R5�%± ��� r�t �%_ s ~=_io7��_Ñ��± r�x e?�T²N²N²��XR
	�§ ¯?t lPh
y s f_ih�_a|No t |Ph���{i���?��_ih°k s { ] ��oj_i{io¢l s _ih7z(_ihÒ`b��{ s�t y s�t {i_ih�h�_al s h·��± r�x e�ca²T²N²N²(��³�´Pµ ¶���o s k x(r wÇe%v
_io°¸¢µº¹�»a¼r _a|To��¨l(` r�s�t z(��hÂy t |P�¨�P��_ih�z(_ay(lP��h���_�z%f_a�(lPoÇc¤�N�N�(§

©Ô_ihno s�t ��h7`	��{ s�t y s�t {i_ih�h�_al s h f_io¢lPz(�¢f_ih	£q��h�_a|To7l(|C�¨k s �N_�`Æk s { ] f_#¡#h�o¢k�o�� t |Phnz(_�o s k¤£ÀkL����� r v¾h ] kNlPonz(_
�qkN`Æ`	_N��`ÆkL��h�kNlPh�h���`	lP��o��¨y s�t {i_ih�h�_al s h"_io�{N§ ��kN|Ph�l(|�y s _a`	��_ s o�_a`nyPh¤�$����h"h t |To0�¨|To�f_i� s f_ih?z5kN|Ph"z(� ÁÇf_ s _a|To�h
h�pPh�o ^_a`	_ih�`nkLo(f_ s ��_i��h s _i�¨kLo���£N_a`b_a|No ] kNlPo%z(_!�qkN`n`	_!`nkL��h�z(_i£ s kL��_a|To½hj_�� �Vz%f_a` t { s k�o���h�_ s�� � z5kN|Ph���_ih?z(_alPm t l
o s�t ��h!y s�t { ] kL�¨|P_ih�kN|(|�f_i_iha§

©Ô_���± r�x e�ca²N²N²N² ��h¢lP{i{i_ih�hj_al s z5l���± r�x e?�N²N²N² ��k�f_io(f_nkN|(| t |P{�f_g_a| �!{io t � s _Òc¤�N�#R5§�©$_ihny s _a`	��_ s h
f_i{ ] kN|To������ t |Ph t |To�f_io(f_#z(��h¢y t |P�¨�P��_ih0kNlbo s�t ��h�� ^_a`b_½o s �¨`	_ih�o s _�ca�T�$T?_io#�¨k"y s�t z5lP{ioj� t |n_a|"£ t �¨l(`	_!k!{ t `n`	_a|P{$f_
kNl"z%f_a�(lPo�z(_%���®kN|(|�f_i_�ca�T�N�(§av%_?`	��{ s�t y s�t {i_ihjh�_al s y s�t z5lP��o½y(k s�� � - - �$	N�J�%	�*T¹)���Nµ�_io�� �#�g�� ��* - �$	N�J�$	�*N¹)� �Nµ
h�_ s k·o t lPo�z�� kN� tqs z lPo�������h(f_7z5kT|Phnz(_ih	h�_ s £N_al s h¤��z(_ihÆh�o¢kLo�� t |Ph	z(_go s k¤£Àk�������k��¦|Phj�½ª(lP_7z5kN|Ph	z(_ih�`nk�{ ] �¨|P_ih
`	lP��o��¨y s�t {i_ihjh�_al s ha§$±�� s _ih�o�_�_a|To�� ^_ s _a`	_a|To?{ t `Æy(kLo��¨�P��_�k¤£N_i{��¨kn| tqs `b_���± r�x ±�Ï��YT�	�§
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{ t |P{al s�s _a|No�h¤§

©Ô_ r _a|To��¨l(` r�s�t _ih�o���_�z(_ s |P��_ s |�f_�z(_%�¦k�ëkN`	������_�¸Âµ5¹�»a¼Pm(�N���¤h¢k� kT� s ��{akLo�� t |"_a|"£ t �¨l(`	_?k!{ t `n`	_a|P{$f_.Q�|
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lPo�������h�_Çl(|"� t |P��yP�¨y(_i���¨|P_��¨lP��y _ s `	_io�o¢kT|No�z��®kLo�oj_i�¦|Pz s _¾l(|P_¾ s f_iª�lP_a|P{i_%z(_� t |P{io�� t |(|P_a`	_a|To�f_i��_i£�f_i_N�Ll(|�{ak�{ ] _
h�_i{ t |Pz5k�� s _�z(_�� s kN|Pz(_�o¢kL������_�h�p(|P{ ](s�t |P��h(f_�k¤£N_i{���_	`	��{ s�t y s�t {i_ih�h�_al s _io?�¨|No(f_i� s f_0z5kT|Ph?��_�` «_a`	_Ç� tN«� o���_ s §

©Ô_ih�y(_ s  tqs `ÆkN|P{i_ih�z(_�{i_ih�`	��{ s�t y s�t {i_ih�h�_al s h�h t |To t �Poj_a|qlP_ih�� sL«kL{i_ ^k%���®lPo�������h¢kLo�� t |"z(_#z(� ÁÇf_ s _a|To�h�{ t |P{i_ayPo�h
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©Ô_ih u _alPm7z��¬�¨|Ph�o s lP{ioj� t |Ph�z(_ih0o s�t ��hÇ`	��{ s�t y s�t {i_ihjh�_al s h°f_ioÂlPz(�¢f_ih s _ay t h�_a|To?h¢l s z(_ih�{ t |P{i_ayPo�h!z(�®Á�f_ s _a|Nojha§
©$_7��± r�x e�ca²N²T²N²7_ion���®¶���o s k x(r w�e%v t |Tobl(| u _al=z��¬�¨|Ph�o s lP{io�� t |Phnz(��o�e?± x v Ã �%»g�T´��Â»g�·¸¢µ �@¹)	Â´��a¹)� �Nµ=³�»¤¹
- �$/[��´P¹�»�	LÄi�$o¢kT|Pz(��h�ª(lP_	��_ r _a|Noj�¦l(` r�s�t kgl(| u _al�z�� �¦|Phjo s lP{io�� t |Ph"z(��o�v�± x v Ã - �%/d�$¼�»��n¸¢µ �@¹)	Â´��¤¹)���Tµ°³�»¤¹
- �$/[��´P¹�»�	LÄi� ] f_ s ��o(f_!z5l u _algz��¬�¨|Ph�o s lP{io�� t |PhÇ�T²N�N�"z½f_�Q�|P� ^kb�¦k(Q�|7z(_ih�kN|(|�f_i_ihdVN²(§

v¾_io�o�_�z(� Á�f_ s _a|P{i_½z(_?y ] ��� t h t y ] ��_!z(_ih u _alPm"z��¬�¨|Ph�o s lP{ioj� t |Ph�_a|To s kL�¨|P_%z(_ih#z(� ÁÇf_ s _a|P{i_ih#�¨`ny tPs o¢kN|To�_ih�_a|No s _
{i_ih7o s�t ��h7`	��{ s�t y s�t {i_ih�hj_al s ha§ r k s _imP_a`nyP��_N�?��_°��± r�x e�ca²N²N²T²�_iog���®¶?��o s k x(r wÇe%v t |No7l(|P_°� t �N��ª�lP_°z(_
z%f_i{ t z5kL�N_°kLh�h�_��·h��¨`nyP��_N�?{ak s o t lPoj_ih���_ih7�¨|Ph�o s lP{ioj� t |Ph t |To l(|P_°o¢k�������_�Q5mP_°z(_��T~Ñ�P��o�ha§ r k s { t |To s _N�#�¨k
� t �N��ª(lP_�z(_gz½f_i{ t z5kL�N_nz5l r _a|To��¨l(` r�s�t _ih�o�o s@^_ih�{ t `ÆyP��_imP_N��{ak s �¨k·o¢kL������_7z(_����¬�¨|Ph�o s lP{io�� t |=|$�¬_ih�o�{ t |(|qlP_
ª(l$�®kNy si^_ih½��_"z½f_i{ t z5kL�N_�z(_����¬_a|T¿ëo «_io�_�z(_����¬�¨|Ph�o s lP{io�� t |$§

��kT|Ph�{i_n{ ] kNyP��o s _N�#kNy si^_ih�k¤£ t � s�s kTy(y(_i�¢f_nª(lP_i��ª�lP_ihÆ� f_a|�f_ s kL����o�f_ih!_io	��_ih	h�o s kLo(f_i�N��_ih�z(_ih�{ t |Ph�o s lP{io�_al s ha�
| t lPh0y s f_ih�_a|To t |Ph%��_ih u _alPm7z��¬�¨|Ph�o s lP{io�� t |Ph0z(_ih�o s�t ��h0`	��{ s�t y s�t {i_ihjh�_al s h�f_io¢lPz(�Âf_ih¤§
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z(_ih�k s { ] ��o�_i{ioÂl s _ihne?± x v�� t |�y _alPo�{i��o�_ s ¡�l(|° tqs `ÆkLodQ5mP_gz(_ih��¨|Ph�o s lP{ioj� t |Pha�#l(|�| t `	� s _nz��¬�¨|Ph�o s lP{io�� t |Ph
���¨`	��o�f_N�(z(_ih!�¨|Ph�o s lP{ioj� t |Ph s f_akL����h¢kN|To½z(_ih t y�f_ s kLo�� t |Ph%h��¨`nyP��_ih�ka£T_i{�l(|go�_a`nyPh?z��¬_im�f_i{alPoj� t |g{ t |Ph�o¢kN|To?_io%z(_ih
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¼ ��*$� Ã { ] k s �N_a`	_a|To�z�� l(| s _i�N��h�o s _aÄ�_io��i¹)�$	�» Ã�s kN|P�N_a`b_a|No�z��®l(| s _i�N��h�o s _aÄi§�©$_ih u _alPm�z��¬�¨|Ph�o s lP{ioj� t |Phbe�± x v
y(_ s `	_io�o�_a|TonkNl�{ t `nyP���¦k�o�_al s _io�kTl��#f_a|�f_ s k�o�_al s z(_7{ t z(_gz�� t yPoj�¦`b��hj_ s ���¬_im�f_i{alPo�� t | z(_ihby s�t � s kN`Æ`	_ih�_a|
_im(y t h¢kT|No#z(� s _i{io�_a`b_a|No%��_0`nkLo(f_ s ��_i�5kNl	{ t `nyP���¦k�o�_al s �L����h%h t |Toa�Lz(_0yP�¨lPha� s _i�¦k�o���£N_a`	_a|To½hj�¦`ÆyP��_ih ^k�yP�¨y(_i���¨|P_ s §
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Opcode

0

immédiat

Opcode : code de l’opération
rs : identificateur du registre source

Immédiat : opérande immédiat ou déplacement

I-Type

rs rt

rt : condition de branchement ou identificateur du registre cible ou
destination suivant l’instruction
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Opcode

0

cible

Cible : adresse cible du saut ou du branchement

J-Type

��� � � cT§®� 	��G�$	g/ *N¹ � ��¹ .���» �N´ ��¸���³`�! "$"$"$"
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Opcode rs/fr/
fmt/sub

rt/ft rd/fs sa/fd

1011

Opcode : code de l’opération
rs : identificateur du registre source

fu

6 5 0

R-Type

sa : nombre de décalage à effectuer (shift amount) / fd : registre

destination suivant l’instruction
rd : identificateur du registre destination

flottant destination (cas d’une opération à 4 opérandes)
fu : identificateur de l’instruction (function)

rt : condition de branchement ou identificateur de registre source ou
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Déplacementop

(Op = 1)
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