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D#EGFIH'JLKGM�N�M�K�O�PRQ6SUT'VXW�NYEGZ'M\[^]XH'M
_`WIKGKaW�bREGc'F�dfeIEacgeIZYJ
N�e�ch]XeIFIM�[�i

j=k ]�El[�TmW�[X[nEao'KGM�]XWgeIEadpe�]�]XH'MqEacAZrM�TmM�csZ'M�cst�M!WI_
]XM\[*]6Tse�]*]nM\VncA[)WI_5]nH'M0M�duT'KGW�vIM\Zw]XM\txH'csWIKGWIFIv�yzP�HsEG[
eIKG[nW{EGcYNIWIKGNIM�[|]XHse�]u]XH'M�O�PRQ6SUT'VXWrt}M�[n[~dfe�v=oAM
Kle��'cAtxH'M\Zu[nWhW�c'M�V���T'VXEGWIV�]nW�]XH'MRF�e�]nM�KGM�NIM\Ks[nvhch]XH'M}J
[nEG[\y

j P6vYT'EGt\e�KGKav���]XH'M#�s[nM#W�_5t}W�duTseIt}]-dwWrZrM\KG[)VnM�[*�sK�]x[�Eac
eu[nEaF�c'E��mt�e�ch]RF�eIEac
EGc�t�WIduT'�r]xe�]XEaW�cse�K�]XEaduMIy

�!M{t}W�cs[*ElZrM\Vf]nH'M![*M�t}W�csZgWIor�2M�t�]nEGNIM�e�[�W��'V�T'VXEadfeIVnv
VXM\[nM\e�VxtxH�F�W�e�KLy�P�H'MqT'VXWIosKaM\du[
WI_�M\eIVnKGv�T'Hse�[*M;]nM�[2]
ZrM\NIM�KGWITsdwM\ch]�eIcsZ�]XM\txH'csWIKGWIFIvhJ�EacAZrM�TmM�csZ'M�cst�MweIVnMwc'W�]
eIZsZrVnM�[n[nM\Z|Eac~]nH'El[�TseITAM\V�_`WIV�VnM�eI[nWIcs[zZrEl[nt��s[X[*M�Z|EGcu�YM�t�J
]nEGWIc;�sy^OBt\t}W�VXZrEGc'Ff]XW�]XH'El[��5b�M�NYEGM�b�]XH'MweIos[*]nVxeIt�]XEaW�c
KGM�NIM\K�EaduduM\ZrEle�]XM�KGv�_`W�KaKGW�bREacsF�]nHsM�H'EaF�H�KGM�N�M�KR[nvhch]XH'M}J
[nEG[�[*]nM�T�eI[6]XH'M�dwWh[2]R[n�'E�]xe�o'KGM�KaM\NIM\KA_`W�V�KGeI�'cstxH'EGc'F~]nH'M
O�PRQ6S�T'VXWrt}M\[X[����zEGFI�'VXMu���xy

VHDL behavioural
description

simulation

HL synthesis
HW/SW separation

scheduling
resource allocation

ATPG

test patterns

human design

specification

low level synthesis

gate level description,
netlist, layout, etc.

VHDL data flow
functional description

�zEGFI�'VXMu�Ii-O�]2vYT'Elt�eIK���OB�.[nvr[2]XM�d�Z'M\[nEaF�c� sW�b

�;M�bREG[nH=]nW{Each]nM\FIVxe�]XM�WI�'V~O�PRQ6S�]nWYW�K)�'csZ'M�VuZrM}J
NIM\KaW�T'duM�ch]fEach]XWqeIc�M�¡rEG[*]nEGc'FqZrM\[nEaF�c�M\cYNhEGVXWIc'duM�ch]uEac
WIVxZrM\V�]nW�M\N�eIKa�Ae�]nM^Ea]X[BTAM\V*_`W�VndfeIcst}M^W�c�t}EGVXt��'E�]x[�]XeI¢IM\c
_`VXWId£VXM\e�K¤ZrM\[nEGFIcs[\y¥P�H'M;O¤¦ k ��OB§¨[nvr[2]XM�dª© ��«^HseI[
omM�M�c�txH'Wh[*M\c�eI[6]nHsM0�AVX[*]#��O0��]nWYWIKm]XW~omM^[*�'TsTAW�V*]XM\Z5y

¬ ­!/2$s@5®0/ ?�¯ &R°#"7(

P�HsM�e�T'TsKaElt�eIo'KaM�t�WIcs[*]nVX�st}]X[|WI_R±0DB�¤§9eIVnMfduW�VnM�eIcsZ
duW�VnM�t}W�cr�sc'M�Z²eI[u]XH'M�ZrM\[nEGFIc²T'VXWYt�M\[X[feIZrN�eIcst}M�[u]nWIJ
b�e�VxZ�]nH'M|KGW�b�M�VRKGM�NIM\KG[\y�P�H'M^_`�'cst}]nEGWIcseIK�eIVXtxH'Ea]nM�t�]X�'VXeIK
KGM�N�M�KL��txH'W�[nM�c�e�[³]XH'M�M�ch]nVXv^TAW�Each]z]nW¤O�PRQ6Sw��HseI[ze¤t}WIc'J
_`W�VnduEGc'F�ZrM�[nt�VnEGTr]nEGWIc�[*]2vYKaMweI[Rb�M�KGKLyBO�]B]XH'EG[0KGM�NIM\K³]2b�W
oAeI[nEGtuTseIV*]x[��zt}W�dwTmW�[nEGc'F�]nH'M
t}EGVXt��'Ea]|E�]x[*M\K�_2��e�VXM�[nM�Tse�J
Vxe�]XM\Z5i
j ]nH'M�´xµ�¶A·�¸nµ�¹rº'»�¸}·��mbRH'EGtxH�El[#�s[n�seIKaKGv�ew�scsE�]XM�[2]xe�]XM
due�txH'EGc'MI�5]2vYT'Elt�eIKaKGv{ZrM�[nt�VnEGomM\Z!WIc'KGv�oYv{Ea]X[^_`�'cst�J
]nEGWIc³�'eIcsZ

j ]nH'M�¼I»�·�»wº'»�¸}·���bRH'EGtxH!ZrM\[Xt}VXEGoAM�[#H'W�b.Z'e�]Xe�dwW�N�M
e�csZ½e�VXM�dfeIc'EaTs�'KGe�]nM�Z�EGc½]nM�VXdf[qW�_�_`�'cst�]XEaW�cse�K
t}WIduTmWIc'M\ch]X[fe�cAZ�]XH'M�EGV�EGc�]XM�Vxt}W�c'c'M\t}]nEGWIcs[\y k c²e
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then SUCCESS
Forward x x

if
Let D

there are no more variables to assign
be the set of values of X

while is not empty
Let x

D
i+1

,(x
1 2

, ...
i
)

Backtrack(i)
end Forward

Backtrack(i)
if i=1 then FAILURE

Remove x from D
i+1

Unset X

1
, x , ... ,x

2
,XForward (x

i
end

be  the first element of D
do

i+1

i
)

i+1

i+1
Remove x

i+1

Backtrack

which are consistent with {x
i+1 i+1

1 2
, x , ... ,x

i
}
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while

Implication()
Let I, the queue of elements about to imply, be empty
Place the variables of the constraint 

I is not empty
that have just made the decision on I

do
Remove e, the first element of I, from I
e.Imply()

end Implication

constraint::Imply()
Find which variables have been restrained
Propagate confinement to other variables
Put newly restrained variables to I

end constraint::Imply

variable::Imply()
Put neighbouring constraints to I

end variable::Imply
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