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1a) Low Index Contention (LIC)
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1b) Moderate Index Contention (MIC)
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1c) High Index Contention (HIC)
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1d) Hit Ratio (LIC)
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1e) Hit Ratio (MIC)
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1f) Hit Ratio (HIC)
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1g) Size Fairness (LIC)
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1h) Size Fairness (MIC)
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1i) Size Fairness (HIC)
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1j) Type Fairness (LIC)
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1k) Type Fairness (MIC)
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1l) Type Fairness (HIC)

  /



�L/��~�" B�"�"���ISB��RN���.13���.1�)*�M�.�$,C1!
. ?)*,C1����Z�N��%E�$%��	��,	@B%E)D�&)*,	1G�"��1��"�.,C1{O}�j/B�V�j�V��)D,C1Gt�%����	����1I�x��RC@B%��	�   �;�5U�S
v$/G�l%��Kvj�M�"/G,�v��L/�����/B�.��%E���"�.,��J�.1��L/�� � ������� RC%�,C@B(-UV,	%j��,C�L/+P>�}���L
��.1Bq���1B�#�7P>�s�L
��.1Bq~UV,	%j�L/��M� gQh S
Q g�h S � g�h �l'G(���%E���&��1G���DO$�j/B�V�jt�RC@B%���)*
.�	��%�
. +��/�,FvK�K�L/B���>v$/!�.
.�cP>�}����
.��1Bq?��@!)�)*�	�E��UV@!
.
. W�-���.1������.1��$�
/B�.�}%Q���"��,M)*
.,����$�", J O O  M�C�j�N�	���.R	1G�	�~UV,C%�SB�7P>�s��
.��1Bq~,�0N��%Q�C�G�W�.���x��%Q�F1����C)*�"��,C1��n�",~�L/��$��'��"��1G�<,FU{%��	�N@B)*��1GR
�.���j/B���$%E���"�.,&�",�,	1B
. +�F%�,	@G1!� J O � J S7�F1!�A)D,C1�����kN@B��1��L
� -�"@G�7��%E�K���.R	1B�
t7)l�F1��$(p�l%�UV,C%��-��1�)*���;�lRC%E�	�G���"�.,	19O
QH,�0G��1GR$,	1~�",���/G�nU��F�.%E1��	�E�T�	��(���)*���9,FU�(���%"UV,C%��W�F1�)*�NS*v��}(B%��	����1��9�L/�� : X&%�\��e6NX a Yp\��9�K��1B�
A b>C \��e6NX a Y�\��9����l��%E�Z)l����1-�x��RC@B%��	�   RF���9��1B�   z���
LSG%��	��(���)*�"�.0N�l
. NO g 1��L/��C���Kt�RC@B%��	�jvj�K,C�7����%�0N�K�L/!���$P>�}����
.��1Bq��G,N�	�j1B,C�(B@B%Q)y/!�C�����.���>RC,N,���QH�V�E� +x��%Q)*��1��$(���%�UV,	%��W�F1�)*�&�� 3�G�V��)*%E�.�-��1!������1GRW�FR��F��1����c,C1���,	%~�L/���,	�L/���%c)*
Z�	�E�m,�U

��%Q�F1����C)*�"�.,	1��~�B@���Sn��1����"�	�C�TS<�V�M�F
.�W,����M�Z�N�	�F
.
� HU"���.%Mv$�.��/ %��	��(���)D�J�",I��,C��/���� S��W�F1!���" G(��NO ��,C�"���L/!���
�7P>�s��
.�.1!q-��
Z��,W(B%�,�0��Z�N�C�sU��F��%E1G�	�E�j
���0N��
Z�n�L/!���>��%��c�F
��-,����K�	��R	,N,����	����/B���$,FUsP>�}���L
��.1Bq7O g 1?)*,	1G��%E�	����S�L/��K)*
Z�	�E���Z)���
G(B%�,C�",�)*,�
Z�$��%��K1B,C�"�|)*�	����
. M@�1GU��F�.%}v$���L/�%���RN��%E�&�",~��,C�L/W������%E�Z)D�*O9�B,	%s�l'B���-(G
��NS	�s�L
��.1Bq �F1!�
�#+s� (B%�,	RC%��	�E����0N��
. HU���0N,C%����W�F
�
.��%"�"��� S��	����%E��1����	)*�"�.,C1��~v$�.�L/ �.1�)*%��	�C����1GRI
�,N�	�G�.1�R�
���0N��
|� f �x�.R	@B%��   R i O� �.�W�.
Z��%�
� NS � g
� ��/�,�vK�J��'���%��������B�Z�	��U���0N,C%E��1GR#%��	�	�;��%Q� f �x��RC@B%��   z i 2?�L/G�&%��	�C��,	1�UV,	%M�L/B�V�>�V���L/!���J��/G�� g
� (!%�,C�",�)*,�
|�&�F
.
�,�v %��	�	�;��%Q�J�",H,�0N��%����FqN�&@B(7�����"��%Q�~�N@B%E�.1�RH��%�������%Q��0N��%E���F
Z�N�  1P "�O#�j/G� : X&%�\��e6NX a Yp\��9��F1!� A b>C \��e6NX a Yp\��9��RC%Q�F(B/��mUV,C%c�L/��NQ gQh �F1!����/G� � g�h ��'G(���%E�����D1�� f �x��RC@B%��C�   /9S   q3�F1!�   �LS   
 i �",N,��/�,�v �L/��M�������>���D/B��0��.,	@B%�O
g 1-�"@G�-�W�F%� NSC�L/!�V���l'G(���%E�����D1G�u��/�,�vK�s�L/!���$P>�}����
.��1Bq&�V�})��F(�����
.��,FUu���.�&@!

����1G��,	@���
� M(B%�,�0��Z�G��1GRc�p,	�L/�L/��J
�,�vj�	���$�-�V�E�n(���%Q)*��1�����RC�N6NY![A)*
�,����M��,��Z�N�	�F
�U"���.%E1��C�E�DO

��� � � � � �B	E�`X �B\�� � � W��a[�� � ��\���	��%$��R�B\����Z��� 
��Z�(�
�j/G�&�7P>�s��
.��1Bq�(B%�,	��,�)D,F
u@����	���"vj,W�F
�RC,	%E�.�L/B�W�Z)$(��F%Q�F�����"��%E�  6F]��<dLX e �F1!�  XZY  X �9�DS�v$/B�.
��J��/G�cP>�}���
.��1Bq-(B%�,C�",�)*,�
n@����	� ! F% #" A<�96Cd ^9< �F1!��!����}�96Cd ^>< O$�9,���0	�F
.@����"�M�L/��&����1����.�"�.0��.�" &,FU��L/G�	���c(B%�,	��,�)D,F
|���",�L/��F��%}�F
�RC,	%E�.�L/B�W�Z)s(��F%E�����l���l%E�*S	vj�K0C��%E�.�	�  6F]��<dLX e UL%�,C� O P L �", OMOMLWS  XZY  X �9�$UL%�,C� /,L��",  C  L�UV,C%
�7P>�s��
.�.1!qI�F1!�I0C��%E�.�	� ! F% #" A<�96Cd ^9< �F1!� !������96Cd ^9< U�%�,	�  1P ��, ? K UV,C%&P��s�$�L
��.1Bq7O f P>�>����1G�"��,C1��C��	�F%�
��.��%&��1 � ��)*�"�.,C1 P O ?GS��L/G�?%���)D,C�-���*1!�N�C� �����L�"�.1�RN�~UV,C%-��/G�	���#(��F%Q�F�����"��%E�&��%�� O ��(���%Q)*��1����F1!� ? J S
%��	��(���)D����0N��
. )2-��/G�	���Mvj��%��>@����	�A��1?��'�(���%E�.����1N�   O i�j/G�c%��	��@!

����,�U��L/B�V�$��'G(���%E�����l1N�$�F%��&�"/G,�v$1I�.13�<�.RC@!%��	�d?	�GS ?C)&�F1!�
?F�{S ?C�AUV,	%~�7P>�s��
.��1Bq#�F1!�IP>�}���

.��1BqTS7%��	��(���)*�"��0N��
. 	SB�.1I�L/��-� g�h ��1�0��.%�,	1B����1G�lO>�j/��	����t�R	@B%��	�M��/�,�v �L/!���&�7P>�s�L
��.1Bq#�V�>kN@B����� ����1���������0N�
�",H�L/���0	��
.@B��,FU  6F]��xd�X e 2?UV,C%~�l'B���-(G
��NS9���&��1 �F%�%E�.0	�F
}%Q���"��,FU   ? J ��%E��1����	)*�"�.,C1��J(���%c����)*,	1B�TS<�L/���%��
�V�j���G�
�7��%���1�)*��,FUu1G�	�F%�
. . ML���1#�L/G�m���7�",F
�@G�"�M�-�V�E�n(���%E)D��1G����RC�>�����"vj�l��1A�7P��s�L
��.1Bq�(���%�UV,	%��W�F1�)*�Kv$�.��/
 6F]��<d�X e 0	��
.@B�	�j,FU O P L ��1B� O OMLWO}P>�}���L
��.1Bq7SN,C1#�L/���,	�L/���%$/B��1B�7S;���D/B��0N�	�j��
.�-,��"�}�.1!�G�V���"�.1�RC@!�V��/!����
. 
UV,C%}��
.
B��/G� ! F% #" A<�96Cd ^9< %Q�F1�RC�K,FU70	�F
.@!�C�n�L/!���nvj�l%��$)D,C1����|�;��%��	�TO}�j/B�V�xq��.1!�J,�UT%�,C�B@�����1��	�E�n,FU7�L/��KP>�}�(�,F
��Z)* ?�",A��/G��)E/G,	�Z)*�c�-�	�;�~UV,	%M�L/G� ! F% &" A<�96Cd ^>< 0	�F
�@B�&v$�	�J��
Z�",A,	�7����%�0N�	�H�.1 � P "LOcP�
Z�",BS<P>�}����
.��1Bq
�V�&�������G
��H�", )y/!�F1�RC�	�&�.1 !����}�96Cd ^>< O �j/���%��#�V�&�I1B,C�"�Z)D�C����
.�#���
�7��%��l1�)*�#�.1 �L/��#%��	��@B
�����UV,	%-�G���7��%���1��
0	�F
.@!�C�K,FU  XZY  X �9�JUV,	%~�7P>�s��
.��1Bq#���M�F13��%�%E��0C��
x%Q�����c,FU � J ����1�)*�M�L/B�V�$�V����/G�cv$/G��%��~�L/���QH�V�E�&+x��%Q)*��1���V�>�p�l��v�����1I�"vj,_QH��1EQH�V�E��(���%E�F�����"��%������L�"�.1�RN�DO#�j/G�l%����V�m1!,I�G���T�l%���1�)D�-���M,C�L/���% �F%�%E��0	�F
}%E���"�	�J����1�)*�
���.�L/���%K�L/G�-QH�V�E�&+x��%E)D��1G���V��1��	�F%�
. J L f UV,	%M�F%�%E�.0	�F
<%E���"�	� P J �F1!� / J i ,C%��L/G� QH�V�E� +x�l%E)*��1��j�V�$�",N,#/B�.R	/
f UV,	%��F%�%E��0	�F
j%Q�����	� � � J i )D,C�-(���%��	���",3�L/G� QH�.1EQH�V�E�>(���%E�F�����"��%M���l�L�"�.1�RHUV,C%&�.�c�", )*,	���&��1G�",I�*�7��)D��O
g 1 �"@G�-�W�F%� NS��L/B�V����'�(���%E�.����1N�$��1B�G�|)����"�C�$�L/!���J��/G��(���%�UV,	%��W�F1�)*�c,FU�P>�}���L
��.1Bq?�V�>%���
|���"��0N��
. #�"������
.���	�
)*,C�W(��F%��C�-�",&�L/!����,�Uj�7P>�s��
.��1Bq7O

  �



60 80 100 120 140 160
0

20

40

60

80

100

Arrival Rate    −−>    

M
is

s 
   

P
er

ce
nt

 −
−>

   
 

2a) Sensitivity to MaxUtil (LIC)

 MaxUtil=96%
 MaxUtil=98%
 MaxUtil=99%
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2c) Sensitivity to HITBatch (LIC)

 ADMITbatch=16
 ADMITbatch=20
 ADMITbatch=24
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2b) Sensitivity to MinMiss (LIC)

 MinMiss= 5%      
 MinMiss= 9%      
 MinMiss=13%      
 MinMiss=17%      
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2d) Sensitivity to ALLBatch (LIC)

 ALLbatch=16
 ALLbatch=20
 ALLbatch=24
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3a) Low Index Contention (LIC)
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3b) Low Index Contention (LIC)

10 20 40 60 80 100
0

20

40

60

80

100

Arrival Rate −−> 

M
is

s 
Pe

rc
en

t −
−>

 

3c) Moderate Index Contention (MIC)
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3d) Moderate Index Contention (MIC)
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3e) High Index Contention (HIC)
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3f) High Index Contention (HIC)

? J



e X � < d e�_ 6N[#��2M���n��
Z��,�,�)�)*@B%Q�uUV,	%n/B��RC/&�-�V�E��(p�l%E)*��1��<0C��
.@B�	�xv$/���%��jvj��vj,	@B
Z�~��'�(���)*�9�L/��$@�1B�G,�,F0N�l%�/��C�	�B��",����c)*,C1����Z�N��%E����
.�M�N@B�M�",��L/��M
Z��%�RC�M1N@��~����%$,�U}����,C%����	�#��%E��1����	)*�"�.,	1��*O
�n0N��1 �-,	%��-��1G�"��%��C�"�"�.1�RC
. �Sxvj�?�����W�.1 �L/��H� g�h �F1!� Q gQh ��1�0G��%�,	1B���l1N���>�L/!���&�L/��A(!%�,C�",�)*,�
|��,�UV���l1

C \ a �l_Na 6 �*\EdVd"\ a
H X.d < ` YB[ _ �?d < 6NY XZY d < \_6N�>��\DY ^ \ _ ��` YB[ _ �DS$�	��(���)D�Z�F
�
. ��1��L/��H
�,�vj��%�%E��1GR	��,�U~��/G�

.,��C�G��1GR3�"(p��)*��%�@G���#r�/B��
.���L/G�W�.�-(B%�,�0N���~��1��K�V�J�" G(!�Z)���
.
. ?�"�-��
.
LS9UV,C% � g
� vj��,C�7����%�0N�#� �lX �NYBX � ^ 6NY�d�.�-(!%�,�0N���&�D1G�9��1&�L/G�>� g�h ��1G0��.%�,C1B����1�� f �x�.R	@B%���*�� i O}�j/��	����%��C�"@B
����*SNv$/B�Z)E/���@!RCRC�	�"�j�L/!���s��/G�$(B%��	����1�)*�,FU�,�0N��%�/��	�C�B�j/���
�(T�$�",3X76 C7a�_ ��\J(���%"UV,C%��-��1�)*�M�-�� #�F(�(��	�F%����$t�%Q���MRC
|�F1�)*�c�",-���~�.
�
.,	RC�Z)l�F
LOKPo)��F%��*UV@B

�.1�0N�	���"�.R����"��,C1&�"/G,�v��C�7SC/G,�v���0N��%�S��L/!���n�L/���%��K��%��K��@N�!�L
.�$�*�7��)D���<�L/B���})D,C���j�.1��",>(�
Z�F c�.1&�L/��$@�1B�G,M�-,��N��
�S
v$/B�Z)E/#�G,��.1!�N���	�A)l�*@����M�L/B�V�$��(G(���%���1��L
� -�"��%E��1GR	�&���*/!��0G��,C%�O<r��M��'�(�
Z�F��1#�L/G�	���M%��	�	��,C1��j�p�l
.,�vMO
�x�.%Q���lSp�L/��~(!%E�.�W�F%� W%��	�C�",C1HUV,C%K
.���L�L
��~�	�G0N��%Q���&(p�l%�UV,C%��-��1�)*�M�.�W(��C)*�$��1H�L/���� g�h �F1!�IQ g�h ��1�0G��%�,	1G�

���l1G���9�V����/B���}�L/��c[NX � = �V�n�L/G�$��,	�L�L
.�l1G��)Eq~��1���/G�	���K��'G(���%E���&��1����DOB3�1!�G,M,�(p�l%E���"�.,C1��*SC/�,�vj��0N��%lSC�" G(!�Z)���
.
. ,C1B
� 1����	� �L/�� h +a3 ����1�)*�#�L/��A��1B�N��'3(��FR	�	���L/��� %���k;@B��%��-v$��
.
$@��"@��F
�
. ��� 6 e�a \`6N[ bIa \��lXZ[G\DY�d&XZY d < \� `�� \ a�CB_�_Ce �	�j�L/��� &/B��0N�K������1#�	)�)*�	�E���	��%���)D��1G��
. NO<�j/B�V�}v$�C�$kN@���1G�"�.�����"�.0N��
� c)*,C1Gt�%����C�&�� ����	�C��@!%E�.1�R�L/��J�!@G�7��%>/B���$%E���"�.,�,FU}@�1B��,-,�(p�l%E���"�.,C1�� 2W�.�Kv$�	���" �(B�Z)���
.
� -����,C@�� 9
5 C \ a�^ \DY�d5S7�C�K�FR��F�.1����M��/!�.�$%E���"�.,,FUw,C1B
� I�F%�,C@�1B�  J (���%Q)*��1���UV,	%>�L/��&1B,C%��-��
x,�(���%E���"�.,	1�� f t�RC@B%��	� *�RF� z i O g 1I�	�E����1�)D�NSp@�1!�G,#,F(���%Q������,C1��(B%E�.�W�F%E��
. -���-(�,������ � r � _ �F\ a�< \`6N[CS�1!,C�&�?�G�V��q?,�0N��%�/��	�C�TO��j/B�V�>���C��1��$�L/B���M,C1!
. Iv$/���1���/G� h +�3�.������
�U$�V�M�-�p,	�L�L
���1G��)yq7S<�C�J��1���/G� � g�h ��1�0��.%�,	1B����1N��S7�F%��-�L/���%��&�L/���
Z�F%�RC�W�G�
�7��%���1�)*�	�>�L/!���~vj���-��RC/��
�.1��"@B�.�"�.0N�l

 c��'�(p��)*�j�",W�����NO
�B,C%#�L/���
�,N�C�N�"�	�G��(B�"�.0N�3(B%�,	��,�)D,F
|�*ScP>�}����
.�.1!q �F1!� �7P>�s��
.��1Bq7S���1��C�!�G�.�"�.,	1B��
>U"�	)*�",C%#�V�#���#v�,C%"qT�

�j/G����%$@����M,FU��	�G�-�V�E���.,	1#)*,	1G��%�,�
<�F1!�A�L/����.%K)*,	�-(�
.���"�.,	1�,�U}�-,��"�$,FUu�L/G�M��%E�F1����C)D����,C1��$�L/!�����L/��� W�C�G�W�.�
f �	��(���)D�Z�F
�
. K�.1cP>�}����
.��1Bq i ���	��1��p�L/!���9�L/��s,�0N��%�/G�	�	�>�F%E�V����1GR$,	@G�<,FU!��%Q�F1����C)*�"�.,	1��9�L/B���u�F%��j�	�G�-���L�"�C���F1!��L/���1��W�V�E�x�L/��F��%��;�	�C��
.�.1��	�n�V��0N�l%� ����W�F
�
LO QH,C%���,�0N��%�S7Y _ @�1B��,��C)*�"�.,	1��}�F%��>1G��)*�	�E���F%� ~UV,C%���%E��1����	)*�"�.,	1���L/!������%����;��1!�.�	���l1G��%� &����1�)*�$�L/��� ��G,M1B,	�j��'���)*@��"�K���j��
.
�O g 1��	�E����1�)*�NSC�L/��K@G1!�G,~,�0N��%�/G�	�	�~�V�$XZY < \ a \DYGd e�b���W�F
�
n�.13�L/���
�,N�C�N�"�	�G��(B�"�.0N�W�F
.R	,C%E���L/B�#�DO-�j/B�V�>�V�M)*,C1�t�%����	�H�.1 �x�.R	@B%��.*F�NS<v$/G�l%���vj�W��������/B���M��0N��1
�.1 �L/�� � g�h ��1�0G��%�,C1!����1���S9v$/���%��?@G1!�G,��&vj��%��-UV,C@�1B���",3/B��0N�?������RC1B��t7)���1G�&�*�7��)D�&,C1��L/��?)*
Z�	�E���Z)���

�F
�RC,C%E���L/B�#�DSG�L/��>
�,N�C�N�"�	�G��(B�"�.0N�&��
.R	,C%E�.��/B�#�j��%��M/!�F%E��
. #���T��)*�"�C�7O
� ��)*,	1B�7Sn�L/G�W1N@G�c�p�l%~,FU�XZYB[G\�]3Y _ [G\N� C�e X.d �_6NYB[ 6�\ a �G\�� a \�[ `G^ \`� �lX �NY!X � ^ 6NYGd e�b XZY d < \ C7a \���\DY ^ \ _ �

` Y![ _ �DO#�j/B�V�>�V�m����)l�*@������L/G�l ^E_ 6 C \yY � 6Cd�\~UV,	%~�L/����C)D����,C1��M,FU�����,C%����	�I��%Q�F1����C)*�"�.,	1��*O?�B,C%M��'!�F�-(�
.��S�.1 ��/G�_Q g�h ��1�0G��%�,C1!����1�� f t�RC@B%��_*FqN�L
 i Snv$/���%��-��/G�#vj,	%"qG
�,N�C� )*,	1����V�����~,�U   JMJ (p�l%E)*��1��~��1�����%����DSs��/G�
1N@G�c����%�,�U���(�
.�������.1?�L/G�c@G1!�G,-�W,��;��
9vw�C���&@!)E/�UV��vj�l%K�C�>)*,	�-(���%��	�A�",-�L/!����UV,	%>�L/��M1B,F��@G1!�G,#�-,��N��

���.1�)D�$�-��1G c,FU9��/G�K�.1����l%����nvj��%���@�1B��,C1��NOn�j/B�V�n�V�n�	��(���)*�|�F
�
. c���.R	1B�
t7)l�F1��s��1�
��.R	/G�n,�U<�L/��jU"�	)*�}�L/B���}�.1!�N��'
1B,��N�&��(�
.��������1B�-����%�R	�C���F%��~��'�(���1����.0N�$,�(���%Q���"��,C1��$����1�)*�M�L/��� �1���)*�	�E���������"���C�B�G���"�.,C1!�F
{�G�V��q g8q �cO�j/B�.%Q�TSN�L/���%��C�	��,	1�UV,	% � g
� (p�l%�UV,C%��-�.1�RM�",~�&@!)y/c�p�l�L�"��%nv$�.��/�@�1B��,��j���j
�,Fv �F%�%E�.0	�F
�%E���"�	�n�.1��L/G�M� g�h��1�0G��%�,C1!����1��j�V�K�L/B���M�L/��&��0N��%Q�FRC� e 6Cd ^>< H 6NX.dKdLX76�\~UV,	%>�L/��&1B,C%��-��
n,�(���%E���"�.,	1����V� � a \`6Cd e bAa \�[ `G^ \�[H�� �L/��&(B%��	����1�)D��,�U$@�1B�G,#,�(���%E���"�.,	1��*O��j/B�V�>�V���l'G(�
Z���.1��C�I�	�mUV,�
.
�,�vK�*� g 1 � g	� ST%��	�C�N��%Q�m@���@���
.
. ��;�	��)*��1!��L/�����%����$0N��%� &kN@B�Z)Eq�
. c���.1�)D�$�L/G�l &@���� g � 
.,�)EqB�nv$/B�|)y/���%��M)D,C�-(����"�.��
.��v$�.�L/��L/�� � g	� 
�,�)yq!�n,FU<@B(7�������l%E�*O
f �j/��-,C1!
. 3��'B)D��(B�"�.,	1I�V�J�L/��-)l�C���-v$/���1 ��1 @!(T�����"��%&/B�	�J���.��/G��%c��
.%��	�	�G �,	�B���F��1G�	� ��1 � 
Z����)E/�,	1��
1B,��N�J,	%j/!�C�j%���k;@!�C�"�"�C�W�F1 � 
|����)E/�,C1-�L/��>1B,��N�c�F1!���V�n,FUu/B�.R	/G�l%j(B%E��,C%E�.�" c�L/B��1-�L/��>%��	�	�;��%lO � ��1�)*�>��/G�
1N@G�c����%j,�Un(���RC�c��(�
.�����$�F1!�+����%�RC�	�n�V�j)*,	�-(��F%Q������0N��
. ���W�F
�
B�.1#,C@!%$��'G(���%E���&��1����DSF��/B�V�s��'!)*��(!����,C1#��,N�C�
1B,C��,�)�)*@B%�U�%���k;@B�l1G�L
� NO i 3�(7�����"��%Q�*ST,	1I�L/��~,C��/G��%K/!�F1!�TST/!��0N�M�",-vw�F�.�$UV,C%��C�	)y/?,C�L/���%����.1�)D� � g
� 
.,�)EqB�
�F%��&�&@G�"@���
.
. ��.1�)*,C�-(����"���G
��NO$��@B�&�",-��/G� e�_�^>=(8"^E_N`1C�e XZY��I1B���"@B%��~,FU � g
� SB��/B�V���W�F -%��C�"@B
��>�.1�� ^E_ Y � _Nb(B/���1B,C����1B,	19SNv$/G�l%����.1#�L/���%��M�V����)E/B���.1-,�U}@B(7�����"��%Q�wU�%�,	� �L/��M
.�	��U<�",��L/G��%�,N,C�lSp�	�	)y/#/�,F
|�G�.1�RW�~
Z����)y/
�L/!���M�L/��&1���'G��,C1��&v$�F1����*O � ��1�)*�&�.1!�N��'H��%����	�>��%���@���@���
.
� I,FUK�"�-��
.
</G����RC/���S9�"@B)E/3)*,C1�0N,� B��)��F13,�)�)*@B%

?  



 Legend

 B−Link (no undo)     
 LAB−Link (no undo)   
 AED−Link (no undo)   
 B−Link (with undo)   
 LAB−Link (with undo) 
 AED−Link (with undo) 

 Legend

 X (no undo)    
 SIX (no undo)  
 OPT (no undo)  
 X (with undo)  
 SIX (with undo)
 OPT (with undo)

60 80 100 120 140 160
0

20

40

60

80

100

Arrival Rate −−> 

D
is

k 
U

til
iz

at
io

n 
−−

> 

3g) Disk Utilization Without Undo (Low)
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3h) Disk Utilization With Undo (Low)
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3i) Do Buffer Hit Percent (Moderate)
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3j) Undo Buffer Hit Percent (Moderate)
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3l) LeafSplit Percent (With Undo) (MIC)
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3k) LeafSplit Percent (Without Undo) (MIC)
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4a) Miss Percent
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4b) Hit Ratio 
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4c) Size Fairness
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4d) Type Fairness
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