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   .. = a+b;
   S;

for (;;) {

   else R;

   if (O) .. = c+d;
   else if (P) break;

}

   if (Q) .. = c+d;
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a) code motion prevented by CMP region b) CMP region diluted via code duplication c) complete PRE of [a+b]
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Q\^lUba=P=�b[4^lP=k§P=©bP=aR[fS]PÔZ¤U.^lP�Smu,�.eJyq|p�bcdk]Smc�e,a
S#Qf�jSmufk�c�e �q�f�b�
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ÑCcdt.[4^lP 	\ó�­KPle,PRÙfS�UqVXi.�q^]cdU.[,k¬r�¡�¢��q�dtDUq^]cdSmufZ¤k=ó¬�4njef�jZ7cda�U.Q4«
a
Uq[\e\S��\P=aR^lP
�jk]Pp�b[,PÐS]U�k]Sm^]cda=Sm�dnªQf�q^lSmcd�.��^lP=�b[4ef�\�qefaRcdP=k=T�¢��DaÕu
�.�dtjU.^]cdSmu,Z÷�.�dk]U�a=UjZ7Q\�dP=S]PR�dnÔ^lP
Z¤U.ijP=k�V0[4���
^lP=�b[4ef�4�.e,alcdP=k=T

ÂKufP�Z§P=�jkm[\^lP=Z¤PRe\S]k�c�e,�bcda=�DS]P"Smuf�jSÐ�qe cd�\P=�q�¬r�¡�¢á�q�dtDUq^]cdSmufZ
kmufUq[\�d��c�e\S]P=t.^l�jS]P�s%UjSmuÏkmQ%P=al[4�d�DSmcdUqe¶�.e,�p^lP=k]Sm^][fa=Sm[4^]c�eft4T�g�kmc�eft
^lP
k]Sm^][,a=Sm[\^]c�eftÔºKu,PleÔkmQ¥P=aR[\�d�jSmcdUqeÝºKUq[\�d�ÔºK�Dk]S]P��¿�d�.^ltjP�Q%Uq^lSmcdU.e
U.V�s¥PRe,PlÙ,S�ºKc����BQ\^lUqijcd�\P��qeÃ�.�dZ¤Ujk]S�a=UDZ7Q\�dP=S]P¤r�¡h¢ ºKcdSmuÏk]Z¤�q���
a
Ub�4P¬tq^lU.º�SmuCT��"*	�ãb�.í �¶ã ë � � è � æ%çBã  ,�.æ4å§�=5":�ÑCc�e,�.���dnjv�ºKP¤a=UDZ7Qf�q^lP¤SmufP
a
Ub�4P�tq^lU.º�SmuÃc�e,aR[\^]^lP=�ªs\nÃWKUjZ¤r�¡�¢M�.e,�ÏrBUbP=r�¡�¢�TCÂBUÐZ¤�qà�P
SmufP¬P=©jQ%PR^]cdZ¤Ple\S�V2P=�jkmc�s\�dPjv
ºKP���cdZ7cdS]P=��Q\^lUba=P=�b[4^lP§kmcd¦=P¿s\nÐ¼4v |j|D|
efUb�\P=k��.e,�§Z¤�j�\P�Smu,PKa
UjZ7Qf�q^]cdk]U.eÔU.e4�dn§Uqe¬Q4^lUba=P
��[\^lP=kKSmuf�jSB�bcd�
efUjS�P=©ba
P=P=�pSmufP���cdZ7cdS�c�epPRcdSmufPR^`�q�dtjU.^]cdSmu,ZÐT )�ijPR^l�.���2v
WYUDZ¤r�¡h¢
al^lP=�jS]P=�p�.s%Uq[fS�Smu\^lP=P�SmcdZ¤P
kY�dP
k]k�a=Ub�\P7t.^lU.ºhSmuÎSmu,�.eÃrBUbP=r�¡h¢�T

� ��ã��¶� ë ç') ���.í! ,ã ë�� �.ã1 (ìBã ë �bä¶� ë � �0ä%�=í0�
ÿ�UDS��DZ¤PRef�qs\�dP�S]U�s4cdSm«oiDP=a=S]Uq^�^lPlQ4^lP=k]Ple\S]�jSmcdUqe
vBV0^lP=Öj[fPRefa=np�qef�q��«
nbkmcdkÔñ zj»=òKcdk7�.eJP=©jQ%PRefkmcdijPpa=UDZ7Q%U.e,PRe\S§UqV�Q4^lU.Ù4�dPl«mt.[4cd�\P=� U.Q,Smc�«
Z7cd¦=Pl^lk=T�ÞÃPKu,�.iDPhkmufU.ºKe�Smu,�DSKWKUDZ¤r�¡�¢ª�.���dU.ºhk�^lP=k]Sm^]cda=Smc�eft¤Smu,P
k]a=U.Q%P�UqVBV0^lP
Öj[,PRefa=nÐ�qef�q�dnbkmcdk�ºKcdSmu4c�eÃSmufP¬WKôprª^lP=tqcdU.eÃºYcdSmufUq[fS
�¤�dUjk]k�UqVX�ja=aR[\^l�ja
njT�Í�U.ºKP=iDPR^.v,c�ep�d�q^ltDP�WKôpr"^lP=t.cdUqefk�Smu,P¬a=UDk]S
Z¤�.n�^lP=Z§�qc�e�u\cdtqu
v��qef�ªQ,�DSmu¶Q4^lU.Ù4�dP=kÐa=�qe\efUjS7s%P�[,k]P
���jk§�qe
PRÛ�alcdPRe\S�km[4sfk]SmcdSm[,S]PpºKufPRe¶eb[,Z§PR^lUq[fk�ufUjS7Qf�jSmufk7V2�.����c�e\S]UªSmu,P
^lP=t.cdUqe
T )hefP¤Z¤P
Smu,Ub�¶S]UÔ^lP=�b[,a
P�SmufP�a=Ujk]S¬UqVXV0^lP=Öj[fPRe,a
nª�qef�q��«
nbkmcdk7cdk¬a=UjZ¬Q4[fSmc�e,tÏUqe¶�\P=Z¤�.e,�¶Uqe\�dnªSmufPÔkm[\s,k]P
S7U.V��\�jS]�ÔÆfU.º
k]Uq��[fSmcdUqeÏSmuf�jShcdkKefP=P=�\P=�Ôs\n�Smu,P¬UqQfSmcdZ7cd¦=�DSmcdUqe
T
¹ÁeJSmu4cdk�k]P=a
SmcdUqe
vKºKPÐ�4P=iDPR�dUqQ?���\P=Z¤�.e,�b«o��^]cdiDPRe V0^lP=Öj[fPRefa=n

�qef�q�dnb¦
PR^�ºKu\cdaÕup^lP=�b[fa=P=k��4�DS]�q«2ÆfUqº��qef�q�dnbkmcdk�SmcdZ§P�s\n���£�P=©b�DZ7«
c�e\c�e,t¬Uqe\�dn7efUb�4P=k�Smuf�jS�a=Uqe\Sm^]c�s\[,S]P�S]U�SmufP�k]Uq��[fSmcdUqep�.e,�%vbU.Q,SmcdU.e4«
�q���dnDv�s¥£CS]PR^lZ7c�ef�jSmc�eft¬Smu,PK�.e,�.�dnbkmcdk�Q\^lP=Z¤�jSm[\^lPR�dnjv\ºKufPRe¤SmufPKk]U.��[4«
SmcdUqeÐcdkK�\P=S]PR^lZ7c�efP=�pºKcdSmuÐ�4P=kmc�^lP
��Q\^lP=aRcdkmcdUqe
T�­KP=kmcd�\P=k�r�¡h¢�v\Smu,P
�qef�q�dnb¦
PR^�cdk�km[\cdS]�qs\�dP¿V2U.^�UqQfSmcdZ7cd¦=�DSmcdUqefk7ºKufPR^lP��Da=a=PRQfS]�qs\�dP�^][4e\«
e\c�e,t�SmcdZ¤P�Z¿[fk]SKs%P�Z¤�.c�e\S]�qc�efP=�ps\n7^lP=k]Sm^]cda=Smc�eft��qef�q�dnbkmcdk�k]a=U.Q%Pjv
�jk¬c�e"^][\e\«mSmcdZ§PÔUqQfSmcdZ7cd¦=�DSmcdUqefkªñ�yRò�U.^¤c�e\S]PR^]Q\^lUba=P=�b[4^l�.��s\^l�qefaÕu
^lP=Z¤U.i.�q�Xñõx
|qòoT
Ñ4^lP=Öj[fPRe,a
n¤�qef�q�dnbkmcdk�a=UDZ7Q4[fS]P=kKSmufP Ä Çm¯��lÓ��.´ Å ´0³��KSmu,�DS����\�jS]�.«ÆfUqº V2�Da=SKºKc����BUba=al[4^��b[4^]c�eft�P=©bP=aR[fSmcdUqe
TKÂKufPR^lPRV2U.^lPjv,SmufPhQ\^lUqsf�q«

s\c���cdSmn�¡��d�DS]Smcda=Pr¢¤cdk��qe�c�e\Ù4e\cdS]P¤a]u,�.c�epUqV
^lP=�q�
eb[,Z�s%PR^lk=T�­KP
a=�q[fk]P
P=©jcdk]Smc�eftÔ�\P=Z¤�.e,�b«o��^]cdiDPReÃ�qef�q�dnbkmcdk�V0^l�DZ¤P=ºKU.^]à\k��q^lPhs\[\c��dS�UqeÝ´0³ �±.ÇmÓb³2´ � ±��qQ\Q4^lUD�ja]u,P=k=v�SmufP=nªU.e4�dnªQ%Pl^lZ7cdS¤�d�jS]Smcda=P=k�U.VhÙ\e\cdS]Ppkmcd¦=Pñdx
	qò�U.^�Ù4e\cdS]P¤u,Plcdtqu\S�ñ�zDz�v
z �jò��.e,�pufPRe,a
P¤a=�qe\efUjS¬�4PR^]cdiDP���V0^lPR«
Öj[fPRe,a
np�qef�q�dnb¦=PR^.T�ÞÃP¬UqiDPR^la=UDZ¤P7Smu\cdkh��cdZ¬cdS]�jSmcdUqe¶s\n��\P=kmcdtqe\c�e,t
SmufP��\P=Z¤�.e,�b«o��^]cdiDPRe��qef�q�dnb¦
PR^�s,�Dk]P=�ª[4Q%U.eØ± Å ´ ² ´0µfÓb³�´Ë¯bµ¸�\�jS]�.«ÆfUqºØZ¤P=SmufUb�4k¬ñ�z�	qò�ºKu,UDk]P7SmcdZ§P7a=UDZ7Q\�dP=©jcdSmnpcdkhc�ef�4PlQ%PRef�4PRe\S¬UqV
SmufP��d�jS]Smcda=P�kmu,�.Q%PjT�ÞÃP�u,�.iDPh�\P=iDPR�dUqQ%P
�����4P
Z¤�qef��«o�b^]cdijPReÎ�qef�q��«
nbkmcdkKV0^l�jZ§P=ºKUq^]à#Z¤UjSmcdi.�jS]P
��s\n¤SmufP�w����dPRe4« WKUba]àbPÐ´0µ,³2±.Ç � Ó Å PR��cdZ7«c�ef�jSmcdUqe�k]U.�dijPR^Ãñ z�òoTªÿ�P=©bS=vB[,kmc�eft¶Smu,P�V0^l�jZ¤P
ºKUq^]à%v��Ã�4P=Z§�qef��«
�b^]cdijPRe��.�dtjU.^]cdSmu,Z V2Uq^ÎtjPRefPR^l�q�¬V0^lP=Öj[fPRefa=n��4�DS]�q«2Æ,U.º �qef�q�dnbkmcdk
ºK�Dk��4PR^]cdiDP=��ñ 	qòoT¬Þ�P7Q\^lP=k]PRe\S�ufPR^lP¤SmufP7V0^lP
Öj[,PRefa=nÃk]Uq�diDPR^¤kmQ¥PR«
aRcd�.��cd¦=P=��V2U.^�SmufP�Q4^lU.s4�dP=Z UqV��.i.�qc��d�qs\c���cËSmnjT��ã�� ë íË�=í0æ ë ��:Xw�k]km[fZ¤PK��V2Uq^lºK�.^l�7�\�jS]�.«2Æ,U.ºªQ4^lU.s4�dP
ZÒkmQ¥P=aRc�ÙfP=�
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