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C l0\�m hED _ e l0\ e>FGD/eIHBHre<H4fKJ f m e<F f�h _`_ l@L F lc\ e hEMNHOF l0\ e ixl F [�_ e(P�h [�[�_`]`i h m^] l M�f _ ]RQ e
F�S _ m�] F e<H ] h m�l H�hTJVU:W k e�fge�h [�[�_`]`i h m�]`l M/fHhEMNH fKSBDBF ]`ix\�l M ]�i m e ijk M l0_`l�X0] e)f k hTY0eZF h�Hre
m�k e [/l@L e \-i l M/f[SBF [rm^] l M i \^] m e \^] SBF i \ S i ] h _ U]\ e [�\�lc[/l fge�M�e L m e ijk M ]_^ S�e)f m�k hEM Q f
m�l`L�k�]�ijkaL e i h�M l0[rm^] F ]Rb e m�k ecD/e k hTY ] lc\ h _ Hre)f i \^] [�m�]`l M lEd hEM ] M m e Xc\ h m e<H fKJ f m e<F
D/e d l0\ e m�k e k h \ H L h \ eTe f l�d mfL h \ e [ h \�m�] m�]`l M ] M Xhg(ikj<lVm�n�oqp�r6s U�W k e)f�e m^\ h�M�f d lc\ F h m�]`l M�f
h \ e [ e \Kd l0\ F eIH l Mut d lc\wv _ l l0[ f m^k h m�i l M�f m^] m S m e m^k e]F h ] M [ h \�m f lEd m�k exF�S _ m�] F e<H ] h
i l Hre L�k�]�ijk�k h�MNH _ e m�k e1h \�\ hTJrf>U%\Te [�\ e)f�e>M m�] M m�k�] f [ h [ e \@mfL%l M�e Lyg [/lc_ J5M l F ] h _zs
m e ijk M ]R^ S�e�f d lc\ F ] M ] F ]Rbx] M X F e>F lc\ J h ixi e)f^fge�f ] M _ l lc[ M�e)f m fOD5J{H�h m h m e>F [(l0\ h _
_ lri h _ ] m J lc[rm�] F ]|b h m�]`l M}U

~`������� =@�%9V��� e<F lc\ JO� [�m�] F ]Rb h m�]`l M��6� l H�e3W \ hEM�f d l0\ F h m�]`l M}�B� l Hre�f ]RX M}�B� l l0[PZ#_`]|X MBF e>M m�g���l0_ H ] M X�s

���� 9I�%� ��
�Fe)fHfKJrf m<�e>F e�f [(l0\�m h�D _ e�f l S e>F�D/h \�^ SZ�e)f f[S [�[/lc\gm e>M m Hre)fHh [�[�_`]`i h m^] l M�f m�l S@� l S \ f [�_ S�f
i l F [�_ e(Pre�f i l F�F e�hES@� l S \ H�� k S ] _ e�FGS _ m^] Fu�eIH ] hBU�� e)f�h [�[�_`]�i h m^] l M�f@e m#_ e)f m e ijk M l0_`lE�
X0] e)f�fKSBDBF ]`ix\�l M ]_^ S�e)f l M m1\ e>MNHBS _ e i \^] m<�e \ e�Hre _ h ixl M�f l F�F h m^] l M ] M ixl M m�l S \ M/hED _ e�U
n#l S/f [�\�lc[/l f l M�f�HreaM l SNY0e _`_ e)f m e ijk M ]_^ S�e)f [ e \ F e mgm hEM m H�� l0[rm^] F ] fge \ _ h�Hre�f ix\�]`[��
m�]`l M ixl F [(l0\�m e>F e<M m h _ exH�� SBMPfKJ f m<�e>F e ] M m �e X0\ �e�hTY hEM m _ e [ h \�m�] m�]`l MNM�e>F e>M m F h m �e \^] e _q�
_ lVX0]�i ] e _6g(ikj<lVm�n�oqp�r6s U�� e)f m^\ h�M�f d lc\ F h m�]`l M�fFf l M m e(�:e i m SZ�e)e)f f[S \ _ e)f%D l S i _ e)fxt d l0\�v-^ S ]
f l M m@_ e)f [�\^] M i ]`[ h _ e)f [ h \gm^] e�f H�S ixl Hre3F�S _ m�] F¡�e<H ] hGF h�M ]`[ S _ hEM m�_ e�f m hED _ e�hES�P�U n#l S�f
[�\ �e)f�e>M m�l M�fkH�h�M�f i e \ h [�[/lc\gm Hre>SBPcM l SBYce _`_ e�f m e ijk M ]R^ S�e�f g [/lc_ J5M l F ] h _ e)f s [/l S \ F ]|�
M ] F ] fge \#_ e)f#h ixiE�e)f �h _ h�F¡�e>F l0]`\ e3H�hEM�f _ e)f-M ] H�f,Hre�D l S i _ e)f [ h \#l0[�m�] F ] f^h m�]`l M`Hre _ h
_ lri h _ ] m �e m e>F [/lc\ e _ _ e�Hre)f,H l MBMZ�exe�f>U

¢£� ;I9(¤�A�¥ �� 9V� l0[rm^] F ] f�h m�]`l M/F¡�e>F l0]`\ eV� m�\ hEM�f d l0\ F h m�]`l M/Hre i l HreV� i l M i e [rm�]`l M i l M@� l0] M m e g ixl Hre)f ]|X M s ��h _ ]RX M�e>F e>M m
H�e�D l S i _ e)f
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a � l lc[�m^\ h�M�f d lc\ F h m�]`l M�f ] M m^k eG� l Hre)f ]RX MSR l@L U�UxU�U�U3U�U3U�U3U�U�U3U�UxU�U3U�U�U3U�U3U�U3U�U�UxU�U3U q
q W h \wX e m#Z�\^ijk�] m e i
m S \ e U�U�UxU�U3U�U3U�U�U3U�U3U�UxU�U�U3U�U3U�U3U�U�U3U�UxU�U3U�U�U3U�U3U�U3U�U�UxU�U3U /
/ 7 P�h�F [�_ e lEdHi l Hre m^\ h�M�f d lc\ F h m�]`l M�f 2 F l Y ] M X ��F e \wX0] M X � _`l l0[ h _`]RX MBF e>M m U U3U�U�U3U�U3U�U3U�U�UxU�U3U /
3 � l Hre _ ] M X Hre [ e<MNHre>M i e)f ] M h _ l lc[ U3U�U�U3U�U3U�UxU�U�U3U�U3U�U3U�U�U3U�UxU�U3U�U�U3U�U3U�U3U�U�UxU�U3U 3
6 T \ h [�k4m�\ hEM/f d lc\ F h m^] l M�f d l0\ R l@L h _RX0l0\^] m�k F \ e)f l0_ S m^] l M U3U�U3U�U�U3U�UxU�U3U�U�U3U�U3U�U3U�U�UxU�U3U U
s 7 P�h�F [�_ e lEd m�k eWV X S \ eW3 h d m e \�] m e \ h m^] l MODBSB�(e \ f F ] M ] F ]Rb h m�]`l M U�U3U�UxU�U3U�U�U3U�U3U�U3U�U�UxU�U3U a�8
U � l Hre _ ] M X Hre [ e<MNHre>M i e)f ] M h _ l lc[ M�e�f m U3U�U3U�UxU�U�U3U�U3U�U3U�U�U3U�UxU�U3U�U�U3U�U3U�U3U�U�UxU�U3U a�8
X 7 P�h�F [�_ e lEd m�k eWV X S \ eHU h d m e \�] m e \ h m^] l MODBSB�(e \ f F ] M ] F ]Rb h m�]`l M U�U3U�UxU�U3U�U�U3U�U3U�U3U�U�UxU�U3U aca
b � ] M ] F ]Rbx] M X m^k e�F h@P ] F h _ H ] f m h�M i e{U�U�U3U�U3U�UxU�U�U3U�U3U�U3U�U�U3U�UxU�U3U�U�U3U�U3U�U3U�U�UxU�U3U a8q
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W k eaHre)f ]RX M l�d e>FGD/eIHBHre<H l0\4] M m e X0\ h m e<H fKJrf m e>F f k h0f/D(e i l F e F l0\ eTh�MNH�F l0\ e ixl F [�_ e(P�� d lc\�] M�f m h�M i e L�] m^k
m�k e h [�[ e)h \ hEM i e l�d FGS _ m^] F eIH ] hPh�MNHhH�h m h/H l F ] M�h m e<H h [�[�_ ]�i h m�]`l M�f<U�W k�] f m J [ e l�d h [�[�_ ]�i h m�]`l M�f ixl M�fKSBF e)f h _ l0m
lEd F e>F lc\ J d l0\ FGS _ m^] H ] F e>M/f ]`l M�h _ H�h m hQf m�lc\ h X e _`]|Q e ] F h X e)f<��f l SBMNH l0\ Y ] Hre l U W k S/fcF l0\ e m�k h�M k h _|d�lEd m�k e
fKS \[d h i e lEd m�k e ] M m e X0\ h m eIH fKJrf m e>F f lEd-m�k�] f Q ] M�H l�d h [�[�_`]`i h m�]`l M ] f�V _`_ eIH¡D5J¡F e<F lc\ JVU{W k�] f�F hcf�f ] YceOF e<F lc\ J
S�f^h X e ixl F�D ] M�eIH L�] m�k fKSBDBF ]`ix\�l M ]�i1m e ijk M lc_ lVX0] e)f k hTY0e F h�Hre [(l@L e \-ixl M�fKSBF [rm^] l M ix\�] m e \�] h ixl M m�\^l0_�i l F [ S _ f lc\ JVU
� h�M�S/h _ e(P [ e \^] F e>M m h m�]`l M/f�� � \�l b X
	 k hTYce-f k�l@L M ] F [/lc\gm hEM m�i l M/f[SBF [rm^] l M X h ] M�f�D�J ixl Hre m�\ hEM�f d l0\ F h m�]`l M/f l M m�k e
h _RX0lc\�] m�k F ]�i Hre�f ix\�]`[rm�]`l M l�d@m�k e'H�e)f ]|X M g � C 7 T 3 e(P [ e \^] F e<M m h m^] l M�f k hTYce.h _`_ l@L e<H h Hre i \ e)hcfge lEd h d h i
m^l0\ 3 l M
hTY0e \ h X e ixl M�fKSBF [rm^] l M�hEM�H lEd h d h i
m�lc\ a�81l M [ e)h Q [/l@L e \�s U 7 P [ e \^] F e<M m f k hTY0e-h _ f l f k�l@L M m�k e \ e _ h m^] Yce i l f m@lEd h
F e>F l0\ J lc[ e \ h m�]`l M ixl F [ h \ eIH m^l h \�] m�k F e m�]�i i l F [ S m h m^] l M�f gzd lc\ e(P�h�F [�_ eV��h m^\ h�M�f d e \Zd \^l F h�M�e>P m e \ M�h _ F e<F lc\ J
i l M�fKSBF e)f /�/ m^] F e)fZF lc\ e m�k hEM h a)s D ] m f#hVHBH ] m�]`l M s U
� ]|X S \ e a f k�l@L f L�k e \ e ] M m^k e�Hre>Yce _`l0[ F e<M m R l@L X0_`l D�h _ F e<F l0\ J l0[rm^] F ]Rb h m�]`l M�f i hEM/D/e1h [�[�_`] eIH l M4h�Hre�f ]RX M�U

�]M i e m�k e�� h \ H L h \ e@e 0 l�d mfL h \ e [ h \gm^] m^] l M ] M X ] f/H l M�eV� m�k e F e>F l0\ J ] fPh _`\ e)h�HBJ{H ] Y ] H�e<H�U 4 m�] f m�k e \ e d l0\ e Y0e \ J
] F [(l0\�m h�M mFm�l F h Q e lc[rm�] F ]|b h m�]`l M/f�D(e d l0\ e m^k�] f [ h \�m�] m�]`l M ] M X�] M lc\ H�e \6m^l Hre)h _�L�] m�k h _ _0m�k e�F e>F l0\ J ] M k�l F lVX e<M�e l S�f
Y ] f ]`l M�U:\Te L hEM m k e \ e m^l lc[rm�] F ]|b e,D l m�k.m J [ e)f lEd F e>F lc\�] e)f<� m^k e l M�e m^k h m�L�] _`_ D/e ] M ix_ S�Hre<H ] M k h \ H L h \ e#h�MNH m�k e
l M�e ixl M m�\^l0_`_ e<HOD�J�f l�d mfL h \ eVU
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Software

Compilation

Partitioning

Hardware

Synthesis

Description
Algorithmic

� ]RX S \ e a�2 � l lc[�m^\ h�M�f d lc\ F h m�]`l M�f ] M m^k eG� l Hre)f ]RX MSR l@L

W k e k h�MNH _`] M XPl�d H�h m h ] f�H l M�e�F h ] M _ J m�k�\^l S Xck t d l0\�v._`l l0[ f ] M m^k�] f Q ] MNH lEd Hre)f ]RX M�U�W k e)f�e _ l lc[ f d l0\ F m�k e
i \^] m�]�i h _c[ h \�mFlEdrm^k e lc[rm�] F ]|b h m�]`l M/f L e L h�M m6m�l h [�[�_ J-h mFm�k�] f f m h X eVU�\ e m�k S�f [�\^l0[(l f�e m�l#m^\ h�M�f d l0\ F m�k e h _RX0lc\�] m�k F ]�i
Hre�f ix\�]`[rm�]`l M lEd h Hre�f ]RX M D5J�S�f ] M X�m e ijk M ]R^ S�e�f f ] F ]`_ h \ m�lTm�k e l M�e)fGS�f�e<H ] M hES m^l F h m^]`i�[ h \ h _`_ e _`] f^h m^] l M�� \ l0_�b0s �
� T 0 b 3 	 f l hcf m�l \ eIH�S i e m^k e i l M�fKSBF [rm�]`l M ] M [(l@L e \ hEMNH4f ]|b e�H�S�e m�l F e>F lc\ JVU

� � ��� � O �"!$# � E � E&%(' � E �N�5� O E � � O E&')' ���+* 	 	�� �QE,' ���-�/.�� �10 � E,2 M �Q	

W h \wX e m h \jijk�] m e i m S \ e)f4hEM�H h [�[�_ ]�i h m�]`l M�f ] F [(l f�e h ixl F [�_ e(P F e>F l0\ J k�] e \ h \jijk J 2 \ e Xc] f m e \ f<� k h \ H L h \ e�h�MNH�e lc\
f lEd mfL h \ e i h ijk e�f>� l M � ijk�] [Tl0\�l � �Xijk�] [ F e>F l0\ J3� �%h m^b X ��C14 n�bcb 	 U Z f ] F [�_ ] V�e<H Y ] e L l�d m^k e m h \KX e m h \jijk�] m e i m S \ e
] f-f k�l@L M l M V X S \ e q U�W k e [(l@L e \ ixl M�fKSBF [rm�]`l M lEd hOF e>F l0\ J h i)i e)f^f ] M ix\ e�h0f�e)f L�] m^k�m�k e _ e>Yce _%d \�l F L�k�]�ijk�m�k e
H�h m h k h0f m�l D(e d e m^ijk e<H�U Z M h ixi e)f^f m^l hEM�e>P m e \ M�h _ F e<F lc\ J ixl M�fKSBF e)f]F l0\ e [(l@L e \-m�k h�MTh�M h ixi e�f�f m�l hEM l M �
ijk�]`[ F e>F lc\ JVU � e<F l0\ J k�] e \ h \jijk�] e)f h \ e L e _`_ e>P [�_ lc] m e<H ]|d$L e i hEM�h ijk�] e<Y0e h X0l l H H�h m h65 m,7-8Nj:9<;:= =|j?><;@= o 5BA@U�W k�] f
_`l i h _`] m J \ e [�\ e�fge<M m f m^k e hEF l SBM m@lEdFm^] F e3D(e mfL exe>M mfL%l fKS ixi e)f^f ] Y0e-h ixi e)f^fge�f m^l m^k e�f�h�F e]F e>F lc\ J _`l i h m^] l M g e ] m^k e \
L�\^] m e � \ e�h�H lc\ \ e)hVH �L\ e)hVH s U Z%m m�k e _ e>Y0e _�lEd h�D�f m^\ h i
m^] l M�h m3L�k�]�ijk L e h [�[�_ J _`l l0[�m�\ hEM�f d l0\ F h m�]`l M/f>� L e i h�M l M _ J
\ e [�\ e)f�e>M m m^k�] f [ h \ h�F e m e \ ] M�h�M�hED�f m�\ h i m F hEMBM�e \ U:\ e i hEM�fge)e l M m�k e�V X S \ e / g h s h f l S \^i e i l Hre i l F [/l fgeIH L�] m^k
/ H ] �:e \ e>M m�_`l lc[ f<U1W k e�V \ f m�_ l l0[4i l F [ S m e�f m�k e3Y h _ S�e)f�f m�lc\ eIH ] M m^k e�h \^\ hTJDC�� m�k e)f�exY h _ S�e�f@h \ e m^k e>M \ e)h�H ] M m�k e
m�k�] \ H _ l l0[ U:\ e i h�M k hTY0e�H ] �(e \ e<M m h [�[�\^l h ijk e)f m�l F e)hcf[S \ e m e<F [(l0\ h _6_`lri h _ ] m J�U
W k e�V \ f m1l M�e L%l S _ HhD/e m^l�i l M�f ] Hre \�_ l l0[ f1h0f�h m�l F ]�i�X0\^l S [ f lEd@] M�f m�\ S i m�]`l M�f<U Z f h \^\ hTJrf h \ e�F h�M ]`[ S _ h m eIH

m�k�\�l S X0k�_ l l0[ f>� m^k�] f ] F [�_`] e�f m�k h m L e�H l M l m�ixl M�f ] Hre \@_`l i h _`] m J�D(e mfL exe<MOF e<F lc\ J _`lri h m�]`l M�f�DBS m-L e3S�f�e h i l h \ fge \

q



bus

DSP core 
   or
Generic Processor

Synthesized Hardware

Memory module

External (Off-Chip) Memories

Internal (On-Chip)

Memories

� ]|X S \ e q<2 W h \KX e m�Z#\jijk�] m e i m S \ e

X0\ h ] M \ e [�\ e�fge<M m e<HOD5J ixl F [�_ e m e h \^\ hTJrf<U1W k�] f _ e>Yce _Fl�d:Xc\ h�M5S _ h \�] m J ] f S�f�e<H d l0\,p =|j � ;@= i l Hre m^\ h�M�f d lc\ F h m�]`l M�f@fKS ijk
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