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Sequential vs Distributed Processing
2-way Partitioning
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Sequential vs Distributed Processing
6-way Partitioning
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JL_�K!` ñ íXí a5ø ð íXí ë�ø b $
JL_�K!` a c(c a5ø a c(c ë�ø ð &
WLM\K!d ñ ñUî�ñ öEø a ñSîEñ ñ\ø>ñ (
WLM\K!d a íXíóï ñXñSë í\í<ï ñ5a�ø ï )
efK!R î�a�ñ ï�bóë î�a5ñ cXë�ø>ñ &
ù X�T ñ ï(c\ð cXë�ø b ïBcXð í�ø ð (
ù X�T a a<ðXî(c ñUö(c1í a<ðXî(c a<î\ë %
ù X�T ï a�cXîXö í<ð5í a�cXîXö ñUë\ï %

y�/³Z¹;µ E Ã�* ��'{EÂ�¼}§;»<«<¨X§;³ZªZ«JµE¾�À�®�©E/¹PwmµE�¨X©5¶

E Ã � Ã u ¼#§;»<«J¨\§k³ZªZ«<µE¾�·�µE¯ZµE«<§;©%wmµE�¨X©5¶�H�µEªZ¨X§;»J«<§;©
� _�QURUQ(g\RUQ}�(gXW�O�Tc`@�x��[@Q�gXb1QSWEr�QJTx]CV��7g\RUgX[>[@QS[>`@�<Q%g�TCQ<�5r7QSW��
]c`@g\[Z�NQUW�Q<]c`@^}ÚP[@�5V\RC`@]c_7��Õqg5TCTcr7�x`>W7��g#�X[@V\i7g\[tTc_�gXRUQ<h%�(Q<�x�
V\RUO�Ö3  +\¢�Q5l �/l@dETCQS[@QJ^<]c`>W���g\W7h#^URUV5TCTc`>W7�(VXb5QSR���gX`>RUT3V\nfTCVX[>r�]c`@VXW�T
`>W��7g\RUg\[>[@QU[qdZg\W7h��²r7]Cg5]c`>W7��TCVX[>r�]c`@VXW�TN`>W%�7g\RUg\[>[@QU[ql � V\stQ<b5QSRXd
Tcr7^�_	gXb1QSWEr�Q(RUQ<Tcr�[@]CT9`>W	V\W�[@O�g�Tc`@�x��[@Q#_7g\RUh�s3g\RUQ}g5^J^<QS[@QSRUgX�
]CV\RXdpg\W7hÎs3`>[>[3W7V5]9i�Q}Tcr�`@]Cg\i�[@Q�nqV\R�]c_�Q([@VE^<gX[��(Q<�(VXRUO5dZhE`@Tc�
]cRC`>i�r�]CQ<h��(VEh�QS[{V\n�^<V1�x�/r7]Cg5]c`@VXWml � _7QSRUQSn�V\RUQ5d�]c_�Q%g5]C]CQUW/�
]c`@V\W�`@T#n�VE^Sr�TCQJh�VXW�h�`@TC]cRC`>i�r�]c`>W7��]c_�Q���V\��r�[@g5]c`@V\W V\n�TCV\[>r��
]c`@V\W7T3g1�(V\W7�9]c_�Q3��RUVE^<Q<TCTCVXRUT3g\W7h(g\[>[@VXs3`>W7�(]c_�Qt�x`@�\RUg1]c`@V\W�VXn
]c_7Q<TCQNTcr�i/��V\��r/[@g1]c`;VXW�TNnqVXR3��g5]c`>W7�(g\W7h(�/RUVEhEr�^U`>W��}Q<�E^<QU[>[@QSW�]
V\��Tc�/RC`>W7�5T<l � _�`@T��(Q<]c_7VEh��/RUVXb5`@h�Q<T%gTcr/`@]CgXi/[@Q�7g\RUg1h�`@�1�
]CV%�(g\� �NQSW�QJ]c`@^�ÚP[@�5V\RC`@]c_7�(T�V\W�]CVghE`@TC]cRC`>i�r�]CQ<h�TCOETC]CQ<��l
� _�Q �NQSW7Q<]c`@^�ÚH[@�1V\RC`@]c_7��^<VEh/Q}r�TCQJhÎi�OQ<g1^�_	��RUVE^<Q<TCTCVXR#`@T
Tc_7V\s3W`>W �m`@�\r�RUQ �El � gXi/[@Q<Tx�/d �#g\W7h �m`@�Xr/RUQ���Tc_7VXsÊ]c_7Q

RUQ<Tcr�[@]CT�V\n{]c_7Q�hE`@TC]cRC`>i�r�]CQ<h �NQSW�QJ]c`@^�ÚP[@�5V\RC`@]c_7��l � _7Q�]Cg\�
i�[@Q<T9^S[@Q<gXRC[@O�Tc_�VXsPTN]c_7g5]�]c_�Q{h�`@TC]cRC`>i�r7]CQ<hI�NQSW7Q<]c`@^x_7QSr�RC`@TC]c`@^
g5^C_�`@Q<b5Q<Tt�5VEVEh(Tc��QJQ<h�r��}`>W}Q<�EQ<^Ur�]c`@VXW�]c`@��Q5l � _7Q3]CgXi/[@Q<Ttg\[@TCV
Tc_7V\s ]c_�g1]�]c_7QSRUQ�`@T�ghE`>��QSRUQSW7^<Qi�Q<]Ës3Q<QSW�]c_7Q�TCQ<�5r7QSW�]c`@g\[
g\W7h}h�`@TC]cRC`>i�r7]CQ<h�b5QSRUTc`@VXW}`>W�TCVX[>r�]c`@VXW%�5r�gX[>`@]cO5l���W}��V5TC]�^<g5TCQ<T
]c_7Q#_7QSr/RC`@TC]c`@^�g1^�_�`@Q<b1Q<T}Tc��Q<Q<hEr/�&s3`@]c_�]c_7Q}TCg5�(Q�V\R(i�Q<]C]CQSR
�5r7g\[>`@]cO%V\ntTCV\[>r7]c`@V\W7T<l(â�b5QUW]c_7V\r7�\_	]c_7Q9��V\��r/[@g1]c`@V\W�Tc`@�<Qx`@T
hE`@TC]cRC`>i/r7]CQ<hg1�(V\W7�#��RUVE^<Q<TCTCVXRUT<dm]c_7Q²`>W�nqQ<g1Tc`>i/[@Q�TCV\[>r7]c`@V\W7TxVXn
]c_7Q<TCQ3Tcr�i/��VX�/r�[@g5]c`@VXW�T3gXRUQ RUQS�7g\`>RUQJhxr�Tc`>W7�9g\W�QS�}^U`@QSW�] 8c:(+5.14>8
-�:�,�8C4>¥CBc4*< d7]c_Er�T(VX��]c`@�{`@�<Q<h�]CV}_�gXb1Q�g#i�Q<]C]CQSR�g\��Q<^J]<l%Ó�`>W7^<Q
]c_7Q9Tcr/i���V\��r�[@g5]c`@V\W�TNr�TCQ<h�gXRUQNTC�(gX[>[Z^<V1�x�7g\RUQ<h�]CV(]c_7QH��V\���
r�[@g5]c`@V\W�r�TCQJhÌn�V\Rt]c_�Q�TCQ<�5r�QUW�]c`@g\[m_7QSr�RC`@TC]c`@^5d�stQH^Jg\W�g\��VXRUh}]CV
r7TCQ(g\W�QS�}^S`@QUW�]²RUQS�7g\`>R{_7QSr/RC`@TC]c`@^1l�ÚPW�V1]c_�QSR9RUQJg5TCV\W�nqV\R{]c_7Q
�5r7g\[>`@]cO�VXn�TCV\[>r7]c`@V\W7TN`@TNhEr�Q9]CV�]c_�Q9hE`@b5QSRUTc`>�7^<g1]c`;VXW	V\nZ`>W�`@]c`@g\[
TCV\[>r7]c`@V\W7T9�5QUW�QSRUg1]CQ<h�V\W%hE`>��QSRUQUW�]

�So�s�o��*��r��.-�r0/Dr�k��1�����32�i�s��*k�4
5�uv#U?w(T�JLK!M7N�O�K!P
6Di�s ú K!P\U?M\wBP\K!R(X�V87�i
6Di�s ú w(N=_�W0M7R�N?U�V7V\RBM�K�7�iv#O�X:9F� �AR(M;9<9zU�X�U�M7w(P7K!R(X�V
	�/�7=6Di�s
6Di�s ú w(N=_�W0M7R�N?U�V7V\RBM�K�7�i]�U�X�T	w	V7U�PfRC� V7R({!O�P7K!R(X�V�P7R�>�w(V7P7U�M
	�/�7=6Di�s

	�/�7=6Di�s
-�r?/Dr�k@�3���x�32�i�s���kA4
5CB��*kA4D�E/ r�o?��4F�Fs�iG�(r�q?q�i�s(u

6Di�s�9 ù P7U�M7w(P7K!R(X�V
7�i
HI4��*��rxR��DV\`�M7K!X�[(V�N?M\U?w(P7U�T�J ô]�U�{!U?N�PLP��LR	V\R({!O�P7K!R(X�VJLM7R(V\V7R��(U�MLP7R}R(��P7w(K!X	R��DV\`�M7K!X�[(V
	�/�7
HI4����*rw(T�T�R���V7`�M\K!X�[BV�P\RjV7O���`3R(`�O�{!w(P7K R(XJLw({!N?O�{!w(P\ULK�K!P7X�U�V7V]�U�{!U?N�PLW�R(`�O�{!w(P7K!R(XjR���XxU?{!U�d	U�X�P7V

	�/�7=6Di�s

û�§k°�ªZ¨Xµ=M Ã9u ¾Z§;»<«<¨X§;³ZªZ«JµE¾�·�µE¯ZµE«<§;©�u}¹;°�®�¨X§;«J¶Zº
�/RUVE^JQ<TCTCV\RUT<l{�q]3`@T9s3V\RU]c_�W7V5]c`>W7��]c_7g5]�]c_�Q9��gXRUg\[>[@QS[�`@�x��[@QS�

�(QSW�]Cg1]c`@V\W�nqVXRP]c_7Q	�NQSW7Q<]c`@^9ÚH[@�1V\RC`@]c_7�Ò�X`@b5Q<T3i�QJ]C]CQSRPRUQ<Tcr/[@]CT
]c_7g\W%]c_7Q9TCQ<�5r�QUW�]c`@g\[Z_7QSr/RC`@TC]c`@^{r�TCQ<h�l
E Ã E Ã u ¼#§;»<«J¨\§k³ZªZ«<µE¾�·�u��Jy�/³Zª�wmµE�¨X©5¶ H�µEªZ¨\§k»<«<§;©
 @¡S¢m`>W�]cRUVEhEr7^<Q<h%g � gXi/r�Ó�QJg\RU^C_/�n�NQSW7Q<]c`@^}ÚH[@�1V\RC`@]c_7� � O5i�RC`@h
i7g5TCQ<h%V\W�]c_�Q9`>W�]CQSRU^<V1�(�9r/W�`@^<g5]c`@W7��_�O5i�RC`@h�(VEh�QS[ql}�;W%]c_/`@T
�(VEh�QS[qdZ]c_7Qx`>W7h/QS��QSW�h�QSW�]x��RUVE^<Q<TCTc`>W7�%�(VEh�r�[@Q<T9`>W]c_7QxnqVXRU�
V\n � gXi/r�ÓEQ<g\RU^C_md �NMPÚ9ÓEY d �NQSW�QJ]c`@^9ÚH[@�5VXRC`@]c_���TNg\W7h}Tc`@�x��[@Q
[@VE^<gX[NTCQJg\RU^C_�QJ�E^�_7g\W7�5Q<h	`>W/n�V\RU�(g1]c`@V\W�gXW�h��QURCnqV\RU�(QJhÎTCQU�/�
g\RUg1]CQxn;r�W�^J]c`@V\W7Tx]CV}�5QUW�QSRUg1]CQxW7Q<g\R{VX��]c`@�(gX[3TCVX[>r�]c`@VXW�T<l � _7Q
�(gX`>W]Cg1Tc��VXn3]c_7QN_�O5i�RC`@h�gX[@�5V\RC`@]c_7� s3g5TP]CV}�5QUW�QSRUg1]CQx�1VEVEh
`>W�`@]c`@g\[�TC]Cg\RU]c`>W7�Î��VX`>W�]CT<dN[@VE^<g\[>[@O���W7QS�Ë]cr/W7Q]c_7Q�TCQ<g\RU^C_�g\W7h
��W�gX[>[@OÎhE`@b5QURUTc`>nqOg\W7h�`>W�]CQSW7Tc`>nqO]c_7Q}TCQ<g\RU^C_`>W	]c_7Q}TCV\[>r7]c`@V\W
Tc�7g5^<Q5l � _7Q(hE`@TC]cRC`>i/r7]CQ<h � gXi/r)ÓEQ<g\RU^C_ �NQSW7Q<]c`@^}ÚH[@�1V\RC`@]c_7�
Õ\�NÚH� � Ó�Ö ^<VEh�Q r7TCQ<h9`@TZTc_�VXs3W9`>W �m`@�\r�RUQj�El � gXi/[@QZ����RUQ<TCQSW�]CT
]c_7Q#RUQ<Tcr�[@]CT(V\i7]Cg\`>W7Q<h�nqVXR(]c_7Q}h�`@TC]cRC`>i�r7]CQ<h �NÚH� � Ó�_�O5i�RC`@h l

Sequential vs Distributed Processing
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4-way Partitioning
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JL_�K!` ñ a<ë cXî�ø í a<ë í�ø c ö
JL_�K!` a ñ5b b�c�ø a ñ�c c�ø ï îEø ö
WLM\K!d ñ í�c ñUî�b í(b a(a�ø ð î
K!X�T ñ c1í ðXî\ð c(c íóð cEø b
WLM\K!d a ñ�c\î cXö5í ñ<í5ñ ñXñ\ñ cEø a
efK!R a<î�a ñUöXî�a aóîXð a<ï5í îEø ï
K!X�T a ïXï\ï a<ö1í�c ï�a<î b(bóö b5ø ï
K!X�T ï cXð\ö ðXëXë1í c\ð�b b<ë\ð í5ø ö
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JL_�K!` ñ íXí ñ5a�ñ í�c ñUð�ø í îEø a
JL_�K!` a c(c ñUë\ð c1í ñJí�ø>ñ cEø>ñ
WLM\K!d ñ ñ�c�a ï�bCc ñ<í(a ð1í�ø ö í5ø b
K!X�T ñ a(aóî öXö�ñ aCcXï ñUð\ö cEø c
WLM\K!d a b�c\ð ñUï�b<ë bóö�a a5ñSï cEø ï
efK!R ñ5b<ðXö ðXë(c�b ñXñ5b<î ð1íóî îEø b
K!X�T a a�cXöXî c1í<îXö a<îXï1í ñXñUï(c b5ø ö
K!X�T ï a(b<ï(c îXðEñJí aXí<ð�a ñUëXïXï îEø>ñ
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