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4 Nodes/group

Group Size = 4, Request Length = 8

1 2 3 4 5 6 7 8 9 10
Number of Replicas 10
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Response Time * Power (J)

8 Nodes/group

Group Size = 8, Request Length = 8
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Number of Replicas 10
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16 Nodes/group

Group Size = 16, Request Length = 8
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32 Nodes/group

Group Size = 32, Request Length = 8
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4 Nodes/group

Group Size = 4, Request Length = 64

1 2 3 4 5 6 7 8 9 10
Number of Replicas 10
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Response Time * Power (J)

8 Nodes/group

Group Size = 8, Request Length = 64
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Number of Replicas 10
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16 Nodes/group

Group Size = 16, Request Length = 64
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Number of Replicas 10
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32 Nodes/group

Group Size = 32, Request Length = 64
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Number of Replicas 10
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Response Time * Power (J)
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4 Nodes/group

Group Size = 4, Request Length = 256
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Number of Replicas 10
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8 Nodes/group

Group Size = 8, Request Length = 256
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Number of Replicas 10
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16 Nodes/group

Group Size = 16, Request Length = 256
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Number of Replicas 10
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32 Nodes/group

Group Size = 32, Request Length = 256
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4 Nodes/group

Group Size = 4, Request Length = 1024
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Number of Replicas 10
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Response Time * Power (J)

8 Nodes/group

Group Size = 8, Request Length = 1024
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Number of Replicas 10
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16 Nodes/group

Group Size = 16, Request Length = 1024
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Number of Replicas 10
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32 Nodes/group

Group Size = 32, Request Length = 1024
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4 Nodes/group

Group Size = 4, Request Rate = 20
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Number of Replicas 1
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Response Time * Power (J)

8 Nodes/group

Group Size = 8, Request Rate = 20
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Number of Replicas 1
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16 Nodes/group

Group Size = 16, Request Rate = 20
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Number of Replicas 1
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32 Nodes/group

Group Size = 32, Request Rate = 20
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Response Time * Power (J)
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4 Nodes/group

Group Size = 4, Request Rate = 40
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Number of Replicas 1
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Request Length (blocks)

0

5

10

15

20

Response Time * Power (J)

8 Nodes/group

Group Size = 8, Request Rate = 40
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Number of Replicas 1
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16 Nodes/group

Group Size = 16, Request Rate = 40
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Number of Replicas 1

10

100

1000

10000

Request Length (blocks)

0

5

10

15

20

Response Time * Power (J)

32 Nodes/group

Group Size = 32, Request Rate = 40
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Number of Replicas 1
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4 Nodes/group

Group Size = 4, Request Rate = 60
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Number of Replicas 1

10

100

1000

10000

Request Length (blocks)
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8 Nodes/group

Group Size = 8, Request Rate = 60
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Number of Replicas 1
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16 Nodes/group

Group Size = 16, Request Rate = 60

1 2 3 4 5 6 7 8 9 10
Number of Replicas 1
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32 Nodes/group

Group Size = 32, Request Rate = 60
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Number of Replicas 1
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4 Nodes/group

Group Size = 4, Request Rate = 80
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Number of Replicas 1
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Request Length (blocks)

0

5

10

15

20

Response Time * Power (J)

8 Nodes/group

Group Size = 8, Request Rate = 80
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Number of Replicas 1
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16 Nodes/group

Group Size = 16, Request Rate = 80
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Number of Replicas 1
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32 Nodes/group

Group Size = 32, Request Rate = 80
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Number of Replicas 1
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Rate=50req/sec, Length=1024
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MPGJR1HIB�>�E$>hCftqDFK]A�MPC1>
GJ>@`1c_D_?@Q
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D=C�KjA�>z���1n����àK]GIQP?h>ze�c=>~tqD\KjA
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HJ>@?@M,C1R1H

HbL9H{Kj>@ZÞD_H�Z[D=C�D=Z[D_�@>@R�<a��A�>@C1B�QPOûK]>@G�QPYyMPX/KvVr PUPUPU�HJ>@?@M,C1R1HqQhK~KjA�>o>hC1R�MPOTKjA1>p>��(>h?@X/K]D=M,C1B
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KjM~t
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HIQuE9D_C1lPHaYjL�?#A�M�MPHJD=C�l�Q�`1GIM,`9>hG�lPGIMPX�`àHJD=�h>@<Ô��Cà���1n�����B:KjA�>@GI>}QPGJ>�Q�Od>�t�E$>hGbL�c_QPGIl,>
GI>hg�X1>@H{KjH�tqA1D=?#A�R1MPZ[D_C1QhKj>
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MPOWKjA1>hHI>fc_QPGJlP>�GI>@g�X1>hHbK]BkY]L�>x�9>@?hX/KjD_C1l
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KjA1>hGI>�D_H:QPC�MP`/K]D=Z[QPc9lPGIM,X1`
HID_�@>�tqA1D_?#A^GJ>@HIX�cFK]H�D_C[K]A1>�c=Mut
>@H{K0GJ>@HI`yMPC1HJ>x"úKjD_Zo>q`yM#t
>@G&`1GJM�R1X�?xKqOdMPG����1n�����<
 Õ>aHbK]X1R/L%KjA�>aGJ>@HJ`9MPC�HI>x"úKjD_Z[>^QPC1R�KjA1>�GJ>@HI`yMPC1HJ>x"úKjD_Zo>v`9Mut
>@Go`1GIMiR1X1?�K;OdM,GoR�D=Ûy>@GJ>@C]K
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E�QPc_X1>@H
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MPC�KjA�>o`y>@GJOdMPGIZ[QPC�?@>[QPH�KjA�>oGJ>@g�X1>hHbKjH
QPGI>pH{L9C1?#A1GIM,C1MPX1HJB�Y1X/KoD_Z[`1QP?�KjH�KjA1>pD_C1D\KjD_QPc�>@C1>hGIlhL
?@M,C1HIX1Z[`/K]D=M,C�HJc=D_lPA]Kjc\L®<Ë��A1>^lPGI>hQhKj>hG
KjA1>^CiX�ZfYy>@G�MPO�GJ>@`1c_D=?hQPH�`1GJ>@HI>hC]KjB&K]A1>;c_MPC1lP>hG
KjA�>
HbL9H{Kj>@Z�KjQP�/>@HkK]M0HI`1D_CfKjA�>@Z�R1MutqCfKjM0QP?#A�D=>�E$>�KjA�>~Z[D=C1D_Z[QPc(>hC1>@GJlhL^?@MPC1e�lPX1GIQrKjD_MPC1<��6D_lPX1GJ>
�P<_¡�HIA�M#tqH�K]A1>0QPR�QP`1QhK]QhKjD_MPC^M,O(KjA1>0H{L9HbKj>hZ�OdMPG�R1D_Û9>hGI>@C]K�E�QPc_X1>@H
MPO(KjA1>flPGIMPX�`;HID_�@>h<p	
MhK]>
KjA�QhKzHIZ[QPc_c=>hG
lPGJMPX1`}HID_�@>hH
D_C1R1D_?@QhK]>zZ[MPGJ>[GI>@`�c=D_?@QPH
QPH:KjA1>~K]MhKjQPc�C�X1Z
Y9>hG
M,O�R1D_HI��HqD=Hq�,>h`/K
?@M,C1HbK]QPC]Kj<k �>�?hQPC�MPY1HJ>@G{E$>�K]A1QhK�KjA1>&HbL9H{Kj>@Z�QPR1Q,`/KjH�OdQPHbK]>@G�OdMPG�A1D=l,A1>@G�C�X1ZfYy>@G�MPO�GI>h`1c_D=?hQPH
�bHJZ[QPc=c_>@GmlPGJMPX1`aHID_�@>hHI��KjA1QPCaOdMPG�c_Mut~>hG&C�X1Z
Y9>hG�M,OkGI>h`1c_D=?hQPH
�bc_QPGIlP>hGmlPGIMPX�`aHJD=�h>@HJ�I<
�6D_lPX1GI>hH��P<»VhU}QPC1R��P<ÂV,V�HJA1Mut�KjA1>a>@Ûy>@?�K�MPO�R1D=Ûy>@GJ>@C]K�l,GIMPX1`�HID_�@>hH�MPC�KjA1>aGI>hHI`yMPC1HI>�"

KjD_Z[>�QPC1R^K]A1>�GJ>@HI`yMPC1HJ>x"úKjD_Zo>�`yMut~>hGp`1GIMiR1X1?�K�MPOkK]A1>�HbL9H{Kj>@Z[<��WGIMPZÜKjA�>�GI>hHI`yMPC1HI>�"»K]D=Z[>
?@X�GbE$>hBPt~>�?hQPC[HI>@>kK]A1QhK6K]A1>�QuE$>hGIQPlP>�GJ>@HJ`9MPC�HI>6KjD_Z[>�R1>@?hGI>@Q,HI>@H�QPH(K]A1>:lPGJMPX1`pHJD=�h>&D_C1?hGI>@Q,HI>@HJ<
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Mut
>xE1>@GIB1K]A1>�>@C1>hGIlhL�?@MPC1HJX1Z[`/KjD_MPCaD=H�Z[MPGJ>�OdMPG:c_QPGIl,>@G�lPGJMPX1`�HID_�@>hH�Q,C1R0KjA1D_H�?@QPC�Yy>�HI>h>@C
D_CNKjA1>�GJ>@HI`yMPC1HJ>x"úKjD_Zo>�`yMut~>hG�`1GIMiR1X1?�K�?@X1G{E$>hB�tqA1D_?#A�R�>@?@GJ>@QPHJ>@HptqDFK]A�D=C1?hGI>hQPHID_C1l%lPGIM,X1`
HID_�@>[X1`�KjM�Q�`yMPD_CjK]B�QPC1R�KjA1>hC�H{KjQPG{KjH�D_C1?@GJ>@QPHJD=C1l,<���A1>[MP`/KjD_Z[QPc6lPGJMPX1`�HID_�@>�tqA1D_?#A�L9D_>@c_R1H
KjA�>^c_M#t
>@H{K}GI>hHI`yMPC1HI>�"»K]D=Z[>;`yMut~>hG�`1GIMiR1X1?�K�D_H�Yy>xK�t
>@>@C� vK]M'Vh�NR1D=HJ��HI<8��c=HJMPB�?#A1MiMPHID_C1l
Qac=QPGJlP>@G�lPGJMPX1`}HID_�@>�KjA1QPC�KjA�D=HqMP`/K]D=Z[QPc(E�QPc_X1>oD=HqY9>�KIK]>@G�KjA1QPC}?#A1MiMPHID_C1lvQvHJZoQ,c=c_>@GqlPGIM,X1`
HID_�@>hB4Q,H�K]A1>
?hX1GbE1>fHJA1M�MrKjH&X1`vHJA1QPGJ`1cFL�K]M�K]A1>
c_>@OûKfMPOWKjA1>qMP`/K]D=Z[QPc�E�QPc_X1>@<
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HJ����2�K]GIQP?h>@<��6D_lPX1GJ>f�P<»Vh�oHIA1MutqH�K]A1>qY1GI>hQP��R1MutqC�MPO6GI>hg�X1>@H{KjH
D_CfKjA1>�KjGIQ,?@>~QP?h?@MPGJR1D_C1l
KjM�tqA�D=?#A�C1MiR1>
D_H:`y>@GJOdMPGIZ[D_C1l
KjA1>���+P��<(��C
K]A1D_H:e1lPX1GJ>@B�K]A1>v^�"#Qh�9D_H
GI>h`1GI>hHI>hCjK]H�K]A1>�`1GIMi?@>hHIHIM,G0�{C1M�R�>@��C�X1ZfYy>@G&QPC1RpKjA�>�.�"#Qh�9D_HmGI>@`�GI>@HJ>@C]KjH�KjD_Z[>@<
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KjA�>
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GI>hHI`yMPC1HJ>x"»K]D=Z[>pQPC�R�KjA1>0GJ>@HJ`9MPC�HI>x"úKjD_Z[>o`yMut~>hG�`1GIMiR1X1?�K[MPO(K]A1>0HbL9H{Kj>@Z�tqDFK]A�KjA1>hHI>
KjGJQP?@>hH
QhK
R1D_Û9>hGI>@C]K~lPGIMPX�`�HID_�@>hHI<m�6D_lPX1GJ>@H��P<ÂVr�
QPC�R��P<»Vh�fHJA1MutqH)K]A1>
GJ>@HIX�cFK]H�OdMPGTKjA1>&GI>hHI`yMPC1HJ>�KjD_Z[>
QPC1R�K]A1>[GI>@HJ`9M,C1HI>�KjD_Z[>x"#>hC1>@GJlhL�`1GJM�R1X�?xKoQPC1R}�6D_lPX1GJ>p�P<ÂVrsaHJA1MutqHmK]A1>[QPR1QP`�KjQhK]D=MPC�MPOTKjA�>
HbL9H{Kj>@Z�OdMPG�R1D_Û9>hGI>hCjK
E�QPc=X�>@HqMPO)K]A1>�lPGJMPX1`}HID_�@>�tqA1>@CvK]A1>oCiX�ZfYy>@GfM,O�C1MiR1>@H
D=C]E1MPcFE1>@R�D_C
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H�D_C�KjA1>p?hQPHI>pMPO����1n�����B(K]A1>0HbL9H{Kj>@Z�QPR1QP`/K]H�OdQPHbK]>@G~OdM,G~c=Q,GIlP>hG
lPGJMPX1`�HID_�@>hH�KjA�QPC�OdMPG�HIZ[QPc_c=>hG�M,C1>@HJ<
��A1>oY9>hA1QuE(D_MPGqMPO�HI����2�tqD\KjANQ�HJD=C1l,c=>o`1GIMi?@>hHIHJMPG
D_H�HID_Z[D=c_QPG:KjMpKjA1QrKoMPO����1n����8Q,C1R
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