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�T`APRVab
¦)S�Y^¶4S2S�N�§ [ Y [|[ UWU [ Nc�fS2m�S�NAY4¡�kTNAÂcP_¡�YWV [ Nc§��cUWkA¡�S2VWV
[ UWU [ Nc�fS2m�S�NAY�¡�kfNAÂiPR¡�YaV�u
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P_V�¡�£A¡©]¢PR¡tu
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æ¨S §ik
NckTY9¡2kfNcVXPR§cS�UµYWbcS�S�§c�TS�V YWk»kfUOgªUWkTm«k�¡2¡�`cUWUaS�Nc¡�S2V
k>gLK [ Ni§NM)scVXPRNc¡�S�YWbiS�VWS §ik|NckTY�¡�kfNAYaU^PR¦i`cYWS Yak�YWbcS�¡�£A¡©]_Stu
Å�bcS2UWS [ UaS�Y^¶4k¥¡2kfNAgªkTUWm [ Nc¡�S
�iUWS©gªS2UWS�Nc¡2S�V�P_NcV^P_§cS¥ktg�YabcS
ÔcÕ>Öc×�ØAØ)utÅ�bcSvÄ�UWVaY½kfNcShP_V½¡ [ `cVWS�§�¦A£ YabcShÄ�UaVWY [ VWV^P_�fNcm�S2N�Y
P_N�YWbcS�ÔcÕ>Öc×�ØAØ)utj^Y½UWSº] [ YaS�Vh× ��O�PA��� YWk �RQ!�W����u�Å�bcS�VaS�¡�kfNi§
kTNcS�UWS©] [ YaS�V�YWbcS [ UaU [ £¥kA¡�¡�`iUWUWS2Nc¡�S�V»× �W��� [ Nc§ � S �W����ktg
YabcS�VWS�¡�kTNc§ [ VWV^P_�fNcm�S2N�Y2u
¼O]x] [ UWU [ £¥kA¡�¡�`cUaUWS�Ni¡�S�V�P_NcV^P_§cS
k>gíYabcS�ÔcÕ>Ö�×AØAØ [ UWS�UWSºo

] [ YWS2§�YWk¬YabcS©PRUÞ§cS©Ä�N�PRNc��k�¡2¡�`cUWUaS�Nc¡�S2VÙP_N glUWkfNAY¨k>gâYabcS
ÔcÕ>Öc×�ØAØ�¶hPRYab�PR§cS2N�YXPRY^£��cUWSºgªS�UWS2Nc¡�S�V2uíÅ�bA`cV2s�YabcS�UaS [ UWSvgªkT`cU
P_§cS�NAY^P_Y^£C�iUWS©gªS2UWS�Nc¡2S�V¥¦)S�Y^¶4S2S�N¬ßª× �A� �)s4× ��OTPA���cá©s�ßl× �A� �)s

× �W����áºs�ß.����� �)s%� Q �W���cá©s [ Nc§�ß.� �A� �)s%� S �W���cáºu

A[2*i] B[i]

B[.]

B[i]

A[.]

A[i]

ALIGN (B,1,1,0)
 WITH (A,1,2,0)

ALIGN (B,1,1,0)
 WITH (A,1,1,0)

conformance

identity

conformance

identity

identity

identity

j^Y�PRV�P_m���kTVWVXPR¦A]_S¨YWk [ ¡©bAP_S�QfS&]RkA¡ [ ]xP_Y^£Ù¦�S2Y^¶4S�S2N¬YWbcS¥Sº]RS©o
m�S�NAYaV
× ��OTPA��� [ Ni§+�RQ!�W���)s�§cS�m [ Ni§cS�§I¦A£ÇYWbiS¥¡�kfN�gªkfUXo
m [ Nc¡�S��cUaS©gªS�UaS�Nc¡�S�ktg�YabcS�Ä�UaVWY [ VWVXPR�TNcm�S�NAY�s [ Nc§ [ Y�YWbiS
V [ m�S
YXPRm�S»bckfNckTU|YabcS
VaS�¡�kTNc§I¡�kfNAglkfUWm [ Nc¡�S»�cUWS©glS�UWS�Ni¡�S
¦)S�Y^¶hS�S�N¥× �W��� [ Nc§0� S �W����u
j^NIkf`iU [ �i�cUWk [ ¡©bGs�¶4S [ QfktP_§I§ [ Y [ UWS�§AP_VWYaU^PR¦i`cY^P;kfN [ Y

Ua`cNAo^Y^PRm�S>u¥Å�bcS�UWSºgªkfUaSts½YWbcS2UWS [ UaS�Y^¶4k��)kfVWVXPR¦A]_S¥§ [ Y [�[ UXo
U [ Nc�TS�m�S�NAYWV2uõj^NÞ¦�kTYWbÞ¡ [ VaS�V�shkfNcS»¡�kfNAglkfUWm [ Nc¡�S»�cUWS©glS�U^o
S�Ni¡�S�PRV´bckfNikfUWS2§Gs�YabcS�kfYWbiS�U�kTNcS´PRV�¦cUak e S2NGu
Å�k�§cS�YaS�UWm�P_NcS [ ]x]��)kfVWVXPR¦A]_S [ UaU [ Nc�fS�m�S2N�YaV�s½¶hS [ �c�A]R£

YabcS�gªkt]¢]Rkt¶hP_Nc� [ ]R�TkfUXPRYWbim Yak�S [ ¡©b¨¡�£A¡©]_S�PRN¨YabcS�§ [ Y [�[ UXo
U [ Nc�TS�m�S�NAY��fU [ �cbGz

àtu�ÃAY [ UWY�¶hP_YWbuz�z ��àts�U7z �Cr [ Y [ N [ UW¦�PRYWU [ Ua£|NckA§cSWV@k>g
YWbiS�¡�£A¡©]_StuYX@§cS�NckTYWS�V�YabcS�§�PRm�S�NcVXPRkTN¸k>gLYWbcS [ UaU [ £
YWb [ YhPRVOPRN�YWbiS ¡�£A¡©]RS>u

¯Au�¾�Uak�¡2S�S�§�YWk�YabcS½NcSº��Y:NckA§cS�P_N YWbcSv¡�£A¡©]RS [ Nc§�¡©b [ Nc�fS
z [ Nc§NU [ Vhgªkt]¢]Rkt¶�V�z

� jlg YabcS S�§c�fS P_V [ NckfUam [ ]xP_¹�S�§ ¡2kfNAgªkTU^o
m [ Nc¡�S»�cUWS©glS�UWS�Ni¡�SÀ×AØ,������{)���i���	�����)� 	,� ��

{)���i�����A���G�&UWS©] [ Y^P_Nc�Ù§AP¢åñS2UWS�NAY [ UWU [ £ÙkA¡�¡�`cUXo
UaS�Nc¡�S2V9YabcS�N¥UaS��A] [ ¡�S�z»¶hPRYWb z � � [ Nc§ZU�¶hP_YWb
U � � �[�

� ü´YabcS�UW¶hP_VWSts�]RS [ QTS�z [ Nc§NU´`cNc¡©b [ Nc�fS2§Gu
îAu�w�S2��S [ Y�VWYWS2�+¯�s [ V�]RkfNi� [ V�V�PRV�NckTYçUaS [ ¡©bcS2§ [ � [ P_NGu
ëcuYV PRV�UaS [ ¡©bcS�§ [ Yh§AP_m�S�NcV^P_kfN>X]\lu½Å�bcS�UWSÝPRV

�¨[ N¨ø�^hû�ú ��ù©ø ²3_ �ªù[�LP¢gLU
`�Úr [ Nc§aX��bX]\ls
�¨[ û
�l÷ � ³ ú ù©ø ²3_ �ªù[�GPxg
z�`� à [ Nc§ZX��cX]\ªs [ Nc§
�¨[¥³ �!��ú ² û
�ªø ² ù©ø ²3_ �ªù[�LP¢gLX�`�cX]\lu

ü´YWbcS2UW¶hPRVaSts YWbiS�UWS&PRV�Nck¨§ [ Y [Þ[ UWU [ Nc�TS�m�S�NAY
¡2kfNAo
ÂcP_¡�Y�u

Å�bcS�¡�kTm��APx]_S�U �cUaS�VWS�UaQfS�V [ ]¢]½¡�kfNAÂiPR¡�Y�glUWS�S�§ [ Y [
[ UWU [ Nc�fSºo



m�S�NAYaV [ Nc§ [ ]x]½¡�kfN�ÂcPR¡�YaV�s:PªuïStu [ ]¢]½��kTVWV^P_¦A]RS»§ [ Y [
[ UWU [ Nc�fSºo
m�S�NAYaV4Yab [ Y½UaS�·A`APRUaS�YWk ¦cUaS [fe�[ Y�]RS [ VWY�kTNcS�§ [ Y [ [ UWU [ Nc�fSºo
m�S�NAY´�cUWS©glS�UWS�Ni¡�Stu|Å�biS|¶ [ £
YabAPRV´PRN�gªkfUam [ Y^P_kfN�P_V�`cVWS�§&PRV
�cUaS�VWS2N�YaS�§&PRN�VWS�¡2Y^PRkTNõq�u
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ü´NA]_£
�cUak�¡2S�VWV [ Ni§âó:­¥ü¬�iUWS©gªS2UWS�Nc¡2S�V [ UWS�Y [fe S2N
P_NAYWk [ ¡ºo
¡�kT`cNAY�u�j^NÇYWbiS
S©� [ m���]RS
YabcS�UaS [ UWS»Y^¶4k¥�iUWkA¡�S�VaV��cUWS©glS�U^o
S�Ni¡�S�V»ßã�isL× �W���cá [ Nc§¨ß^�isL× �X���2� �cá©u ¼�§i§APRYXPRkfN [ ]x]_£fs½YabcS�UaS
P_V [ N�óL­¥ü��cUaS©gªS�UaS�Nc¡�S�¦)S�Y^¶4S2S�N¥× �W��� [ Nc§�× �X���2� �)u

i

A[i] A[i+1]

ALIGN i
 WITH (A,1,1,0)

ALIGN i
 WITH (A,1,1,1)

ALIGN (A,1,1,0)
 WITH (A,1,1,0)

process

LMO

process

¼O]RYWbikf`c�Tb YabcS�UaS [ UaSCNik¬§ [ Y [Á[ UWU [ Nc�fS2m�S�NAY¨¡�kfNAÂiPR¡�YaV�s
YabcS�UWS [ UWSµ�cUWkA¡�S�VaV [ UWU [ Nc�TS�m�S�NAY�¡2kfNAÂcP_¡�YWV2z��cUWkA¡�S�VaV��cUWS©g o
S�UaS�Nc¡�S2V9Yak�× �X��� [ Nc§�× �W���2� �|¡�kTNAYWU [ §APR¡2Y�u
Å�k�§iS�YWS�Uam�PRNcS [ ]x]c�)kfVWVXPR¦A]_S��cUakA¡�S�VWV [ UWU [ Nc�TS�m�S�NAYWV2s�YabcS

�cUakA¡�S�VWV [ UWU [ Nc�fS2m�S�NAY��fU [ �cb»PRV��cUakA¡�S�VWVaS�§ [ Vhglkt]x]_kt¶�V�z

àtu�Å�bcSh�cUWkA¡�S2VWV [ ]¢PR�fNim�S�NAYç�TU [ �cb�PRV�§AP_QTPR§cS�§µPRNAYak9Va`c¦Ao
�fU [ �cbiV9Yab [ Y [ UaS|�cUakA¡�S�VWVaS�§¨P_NÀYa`cUWN�u ¼ Va`c¦c�TU [ �ib
¡�kTNcV^P_VWYWVvktg [ Ô�Õ>Öc×AØAØfo^Q [ UXP [ ¦A]RSts [ Nc§ [ ]x]�ó:­¥ü´VçYab [ Y
[ UaS¥UWSº] [ YaS�§ÚYWkÇYab [ Y�ÔcÕ>Öc×AØ�ØTo^Q [ UXP [ ¦�]RSts�S©P_YWbcS�U&§APxo
UWS2¡�Y^]_£¥QTP [ �cUak�¡2S�VWV��cUaS©gªS�UaS�Nc¡�S�S�§i�fS�V´kfUhPRNi§APRUaS�¡�Y^]_£
QTP [�[ ¡©b [ PRN�ktg4óL­&ü¬�cUaS©gªS�UaS�Nc¡�S�V2u

¯Au�dikfU�S [ ¡©bI¡�£A¡©]RSâPRNÇS [ ¡©bIVW`c¦c�TU [ �cbIYWb [ Y|¡�kTNAY [ P_NcV
YWbiS ÔcÕtÖc×AØAØToãQ [ U^P [ ¦A]RS�S©� [ ¡�Y^]_£¸kTNc¡�StsGS©�cS�¡2`cYWS�VWYaS��cV
î��cÈAz

îAu�ÃAY [ UWYh¶hPRYab{z)z ��àts9U7z �¬rAs [ Nc§��,ltz��cz �´ÔA×�Ø���� [ YvYWbcS
NckA§cS�ktg½YabcS�Ô�Õ>Öc×AØAØfo^Q [ UXP [ ¦A]RStu

ëcu�¾�Uak�¡2S�S�§ YakÙYWbiS¨NcS©�cY¥NckA§cS�P_N¬YWbcS¨¡�£A¡©]_Stu Å�bcS
S�§c�TShPRV [ YWYaU^PR¦i`cYWS�§»¶hPRYab�YWbcS�NckTUWm [ ]xPR¹2S�§
VaYWUW`i¡�YW`cUaS
×AØ,� ���«� 	.� ��
ô{)���i���b� ���G�Tu

� jlg¬YWbiSôS�§i�fSÆPRV [ N ó:­¥ü �cUaS©gªS�UaS�Nc¡�S�kfU
�,ltz��*��ÔA×AØ���� UWS���] [ ¡2S^z�¶hPRYWb�z � � [ Nc§0U½¶hP_YWb
U � � �a�)uLj^N
¡ [ VWS´ktg [ �cUak�¡2S�VWV��cUaS©gªS�UaS�Nc¡�S>sñVaS�Y
�,ltz��cz ���TÖ�� �)u

� Å�biS�] [ VWYhS�§c�TS�PRN�YabcS�¡2£�¡º]RS´PRV [ �cUak�¡2S�VWV��cUaS©g;o
S2UWS�Nc¡2S¨¶hPRYWb��,ltz�� ���fÖ����)uíwOS��A] [ ¡�S zC¶hP_YWb
z�¨ � [ Nc§NU´¶hP_YWb¨ßEU
	��cá�¨0�>u

qAu�w�S2��S [ YLVaYWS���ëcs [ VG]_kfNc� [ V:YWbcS½Nik�§iS½ktgcYWbiS½ÔcÕtÖc×AØAØTo
Q [ UXP [ ¦A]RS�P_V�NckfY�UaS [ ¡©bcS2§ [ � [ PRN�u

ÈAu�Å�bcS�UaS�PRV
�¨[ N¨ø�^hû�ú ��ù©ø ²3_ �ªù[�LP¢gLU
`�Úr [ Nc§
�¨[ û
�l÷ � ³ ú ù©ø ²3_ �ªù[�GPxg
z�`� à>u

pAu^#hkfNiV^PR§iS�U [ ]x]LS�§c�TS�V�k>g [ VW`c¦i�fU [ �cbGu½Å�bcS2UWS�P_V [¸³ � r
��ú ² û
�ªø ² ù©ø ²3_ �lù �:Pxg [ m�kTNc��YWbckTVWS�YWbcS�UaS�PRV´� [ P_U�k>g
�cUak�¡2S�VWV��cUaS©gªS�UaS�Nc¡�S¨S�§i�fS�V»¶hPRYWb.§APxåGS�U^P_Nc�I§APRm�S2NAo
V^P_kfNcVOPRN [ V^P_Nc�t]_S [ UaU [ £Tu

Å�bcS»¡�kfm���Px]RS2U e S2S��cV [ ]¢]í¡2kfNAÂcP_¡�Y�gªUaS�S��cUWkA¡�S�VaV [ UWU [ Nc�fSºo
m�S�NAYaV [ Nc§ [ ]¢]|¡�kTNAÂcPR¡2YWV�sµPªuïStu [ ]x]|�)kfVaV^P_¦A]RSI�cUak�¡2S�VWV [ UXo
U [ Nc�TS�m�S�NAYWV�Yab [ Y�UWS�·A`AP_UWS¥YakÀ¦iUWS [TeÇ[ Yµ]RS [ VWY�kTNcS¥óL­¥ü
�cUaS©gªS�UaS�Nc¡�S>uõÅ�biS�¶ [ £�YWbAP_V P_NAgªkTUWm [ YXPRkTN�PRV�`cVWS�§ PRV �iUWS©o
VaS�NAYWS�§�P_N�YWbcS�glkt]x]_kt¶hPRNc��VaS�¡�YXPRkfN�u
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j^N¥YabcS �cUaS�QTPRkT`cV�VWS�¡�YXPRkTNÀYabcS|�iUWkA¡�S�VaV^PRNi�¸k>g½YWbcS�§ [ Y [�[ UXo
U [ Nc�TS�m�S�NAY|�TU [ �cbÇb [ V|UaS�VW`�]RYWS2§IPRN [ ¡�k>]x]_S�¡�Y^P_kfNÙk>g�VWS�QTo
S�U [ ]|�)kfVaV^P_¦A]RSI§ [ Y [Ù[ UWU [ Nc�fS2m�S�NAYWV�gªkTU�YWbcSÞ¶�bckt]_S¨�cUWk>o
�TU [ m�u½dikfU½S [ ¡©b
ÔcÕ>Ö�×AØAØ VaY [ YaS�m�S�NAYvPRN
YabAPRV��iUWkf�TU [ m YWbiS
¡�kTm��APx]_S�U�b [ V�§cS�U^P_QfS�§ [ ¡�kt]¢]RS�¡2Y^PRkTNÙktg���kTVWVXPR¦A]_S¥�cUWkA¡�S2VWV
§AP_VWYaU^PR¦i`cY^P_kfNcV2u
d�PRNi§APRNc� [ NôkT�cY^P_m [ ]¥�cUWkA¡�S2VWVÙ§AP_VWYaU^PR¦i`cY^P_kfN!¶hP_YWb [

¦cUa`cYWS�glkfUW¡2S [ ]R�fkTU^P_YWbcm ¶hkf`A]_§ÙP_N�QTkt]_QfS [ N.S©�c��kTNcS�NAY^P [ ]
VaS [ Ua¡0b�Va� [ ¡�S>u4¼ÚÔ�Õ>Öc×AØAØ|¶hP_YWbI|¥VWY [ YaS�m�S�NAYWV [ Nc§uk
�)kfVXo
VXPR¦A]_S�§APRVaYWU^P_¦c`cYXPRkfNiV|UaS�·A`APRUaS�V YWbiS|¡�kTVWY�S�VaY^PRm [ Y^P_kfN�gªkTU k��
§AP¢åñS2UWS�NAY�¡�kfm�¦AP_N [ YXPRkfNiV�u
MONAgªkfUaYW`cN [ YWSº]R£TsÇYWbcS�¡�kfm�¦AP_N [ YXPRkfN�ktgÇY^¶hk�kf�iY^PRm [ ]

�cUakA¡�S�VWV¤§APRVaYWU^P_¦c`cYXPRkfNiV@gªkfU�YWbcSÆVWY [ YaS�m�S�NAY VaS�·A`cS�Nc¡�S2V
à�
�
�
��n|)¨f¯�� [ Nc§��t|)¨f¯�� �Ià�
�
�
?|¥§ckAS�V�NikfY½NcS2¡�S�VWV [ UXPx];£�UWS©o
Va`A]RY´PRN [ �>]RkT¦ [ ]½kf�iY^PRm�`cm�sGV^P_Nc¡�S�UaS�§APRVaYWUXPR¦c`cYXPRkTNÇktgh�cUWk>o
¡�S2VWVWS2V�P_m���kTVWS�V [ §c§AP_Y^PRkTN [ ]�¡�kfVaYWV2u4æIP_YWb
YabcS [ VaVW`cm��cYXPRkTN
Yab [ Y�YWbcS��cUakA¡�S�VWV»UWS�§�PRVWYaU^P_¦c`cY^P_kfNÚ¡�kfVaY�shPªuïStu_shYWbcS�¡�kTVWY�ktg
Va�A]xP_YWY^P_Nc�¥`c� [ ÔcÕ>Ö�×AØAØ�P_NAYWk
VaS�QfS2U [ ]hÔ�Õ>Öc×AØAØ�V2s [ UWS Vam [ ]x]



¡�kTm�� [ UaS�§¥Yak
YWbiS ¡�kfm�m�`cNAP_¡ [ YXPRkTN¥¡�kfVaY�§c`cS Yak
§ [ Y [�[ ¡ºo
¡�S2VWV�sGYabcS �cUakf¦ [ ¦A]RS´]RkTVWV´ktg½kf�cYXPRm [ ]xPRY^£»¡ [ N&¦�S�YWk>]RS�U [ YaS�§Gu
Å�bcS2UWS©gªkTUWSts [ §c£AN [ m�P_¡��cUWkT�fU [ m�m�PRNc� [ �c�cUWk [ ¡©b¨¶hPRYab [
YXPRm�S ¡�kTm��A]RSº��P_Y^£�ktg�üµßZ|¥]_kf��|LávPRVOgªS [ V^PR¦�]RStz

àtu�dikfU�S [ ¡0b�§ [ Y [�[ UWU [ Nc�fS2m�S�NAY���S�UXgªkfUamôVaYWS��iV9¯��cqAu
¯Au�dikfU
S [ ¡©bÙ�cUak�¡2S�VWV [ UaU [ Nc�fS�m�S2N�Y»P_NÙS [ ¡©bÙÔcÕ>Öc×AØ�Ø
VWY [ YaS�m�S�NAY��)S�U^glkfUWmÆVWYaS��cV�î���ëiu

îAu�n´S�U^P_QfShYWbcShkf�iY^PRm [ ]c�cUWkA¡�S�VaV½§AP_VWYWUXPR¦c`iY^PRkTN [ Nc§�YWbA`cV
YWbiS [ �i�cUWkT�cU^P [ YWS»VW�A]¢PRYaY^PRNi�¨ktg�YWbiS�Ô�Õ>Öc×AØAØ¥¦A£À§c£To
N [ m�PR¡��cUWkT�fU [ m�m�PRNi�cu

ëcu�ÃAS©]_S�¡�Y�YabcS�¦)S�VWY [ ]_YWS�UaN [ YXPRQTS�glkfU�YWbcS´�tP_QfS�N�§ [ Y [ [ U^o
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