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Number of Queries (*104)
Number of Service Objects:10, Cache Size:10

 No Cache
 Normal Data Cache
 Semantic Cache
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Number of Queries (*104)
Number of Service Objects:50, Cache Size:10

 No Cache
 Normal Data Cache
 Semantic Cache

����� ¥��@¥ �|�`gZkej�}dg9« j4y^lOyzoW}6lOyzn�g°}4yR�dgio1�4÷&qd®T±¬gixZlO�

áeD4æº8;FWØv:ªÛ1Û�8UÛi<ED1Û�8;F³ÜUFEà¹ã³Û�Ü;FWØZ8;:=Fç8�ÚUD�ßZã·à¹:=æº:=ØvD4Ùç8;ßvDd8�8TF@Ù³ØZ<ED�Û48;Ûi<EDB<E:=Ø§ßi8pØZDB:¹á
ßvDdÙ©>@Û�DdÙ è = á�áe>@Ûi<�å?Øv<ED�8UÙ©Úp8TFWØZ8;G;D4á9Ü;Ý 8ºávD�æB8TFWØv:ªÛ6Û�8UÛi<ED�8TßZD&FEÜ;Ø.Ü;ä?Ú?:=ÜU>@á4è

�"!$#�%&��� ��+�� ! # � � �	��� ��#�%&� � ��, 5?:¹F@Û�D�Øv<ED§áe: ��D�Ü;Ý¨8Bà=Ü©Û48Tà�Û48;Ûi<ED�:ªá.>@áv>@8;à=à¹ã¿à¹:¹æ§î
:RØZD4Ù åp8.Û48;Ûi<ED|ßvD4âEà¹8UÛ�D4æ
D4FWØtávÛi<@D�æºD�:ªá�F@D�D4ÙED4Ù è`ïEÜUßtÜU>Eß�æºD�ØZ<EÜ©Ù ådØv<EßZD�D9Ù©:�2CD4ßvD4FUØ Û�8UÛi<ED
ßvD4âEà¹8UÛ�D4æ
D4FWØ�áZÛi<ED4æ
Ddá°<@8`Ú;D�äCD�D�F�Ù©D4Ú?:¹ávD4Ù è

��� # �/� � 5©:=F@Û�D1ØZ<EDKÛ48;Ûi<EDdÙçÙE8pØi8·8;ßvD1ßZD�â@ßvDdáeD4FUØZD4Ùçä?ãÃæB8TF?ãÃÛ�:¹ßZÛ�à=Ddá�åtØv<E:ªá
ávÛi<ED4æºD:¹á6ä#8;ávD4ÙÂÜUF·ØZ<EDB8TßZD48Uá�Ü;Ý�Øv<@DºÛ�:=ßiÛ�à¹D4á4è �°<EDºFED�Þ�à¹ãWî¬8UÙEÙ©DdÙ·ÙE8TØZ8K8Tà¹Þ98`ã©á&ßvD4âEà¹8UÛ�Ddá
Û�8UÛi<ED4Ù¿ÙE8pØi8§Û�Ü;ßZßvDdáeâCÜ;F@ÙE:=FEG�ØvÜ§Øv<ED�ávæº8;à=à¹D4áeØ�8TßZD48EåWÞ�:=Øv<¿Øv<ED68T:¹æêÜTÝtæº8;I?:=FEG§Øv<@D
ØvÜ;ØZ8Tàt8TßZD48
Û�Ü;ßZßZD4ávâ#ÜUF@Ù©:¹FEG�ØZÜºØv<ED�Û48;Ûi<EDdÙ¿ÙE8TØZ8§Øv<@D�à¹8;ßvGUD4áeØ4è

��� � %$� �@7°8UáeDdÙ�ÜUF§ØZ<ED.Ù©:ªáOØi8TF@Û�D�ä#D�ØOÞ|D4D�FB8TF?ã�ØOÞ9Ü�Û�D4FUØZD�ßiá�ÜTÝCØv<@D.Û�8;Ûi<@D4Ù
ÙE8pØi8EåpØZ<E:¹á
ávÛi<@D�æºD�ßZD�âEàª8;Û�D4á�Øv<ED6Û�8UÛi<ED�:=ØvD4æ�Øv<@8TØ9<#8;á�Øv<ED6áe<@Ü;ßvØvD4áeØ9ÙE:¹áeØZ8;F@Û�D�Ý�ßvÜUæ¼ØZ<ED�:RØZD�æ
ØvÜ�äCD�:=F#áeD4ßeØZD4Ù
:=FWØZÜ&ØZ<ED�Û48;Ûi<EDUè��°<E:¹á :ªá�ä@8UáeDdÙ�ÜUF
Øv<ED.8Uáváv>Eæºâ©Øv:¹Ü;F
ØZ<@8pØ�ØZ<ED.Û�à¹:=D4FWØ
Þ�:=à¹à�ávÜ?Ü;F�Û�ßZÜUáZá�ØZ<ED�FEDd8TßZD4áeØ°ÚUÜ;ßZÜ;FEÜU:CÛ�D�à¹à]è

� � 
 # � � �°<E:ªá�áZÛi<ED�æºDBßZD�âEàª8;Û�D4á6ØZ<ED�Û�:¹ßiÛ�à¹DºØv<@8TØ�<@8;á�Øv<ED1ä@:=GUG;D4áeØ�Û�ÜUæ
æºÜUFÃ8;ßvDd8Þ�:RØZ<�ØZ<ED�FED�Þ�à¹ãWî¬8UÙEÙ©D4Ù�Ü;FEDUè1�°<ED&ÜUä10OD4Û�Øv:¹Ú;D&ÜTÝLØZ<E:¹á�áZÛi<ED4æ
D&:¹á|ØZÜ§æB8TIUD�ØZ<ED�ßvD4à¹8Tî
Øv:¹Ú;D4à=ã�Ûi<#8TFEGUD4ÙK8TßZD48§à=Ddává4å?Øv<E:ªá�:ªá.8
æºÜ?ÙE:Rí#Û48pØZ:=ÜUF¿Ü;ÝtØZ<ED � # �/��ávÛi<ED4æºD;è
ïEßZÜ;æ�Øv<@D6áv:¹æ�>Eàª8pØZ:=ÜUF�ßZD4áv>EàRØiá^[Àï3:¹G;>EßZD %
8TF#Ù¿ï3:¹G;>EßZD �-�`�å � #����º8;F@Ù3��
 # � <@8`ÚUD

8Tà¹æ
ÜWáOØ�:ªÙ©D�FWØZ:¹Û48Tà¨âCD�ßvÝ�Ü;ßZæB8TF@Û�D§Þ�<ED4ßvDd8;á � � %$��Ù©Ü?Ddá�FEÜTØ�Þ9Ü;ßZI·8;á6Þ9D�à¹à¨8;á�ØZ<ED1Ü;Øv<ED4ß
ØOÞ|Ü#èLìmFÃØv<EDKáe:¹æ�>@à¹8TØv:¹Ü;FÃßvDdáe>@àRØ�â@ßvDdáeD4FUØZD4Ù³:¹FÃØv<ED�Ý�Ü;à¹à=ÜpÞ�:¹FEG�áe>@ä@áeDdÛ�ØZ:=ÜUF@á�åtÞ|D18UÙ©Ü;âEØ
� # �/�B8;á9ØZ<ED�Û�8UÛi<ED&ßZD�â@à¹8UÛ�D�æºD4FUØ�æºD�ØZ<EÜ©Ù è



                                        

                                        

                                        

                                        

                                        

                                        

0 20 40 60 80 100

0

200

400

600

800

1000

 

 

A
ve

ra
ge

 W
ai

tin
g 

T
im

e

Number of Snapshots

Number of Service Objects:20, Number of Queries:4.5*104

 No Cache
 Normal Data Cache
 Semantic Cache

����� ¥��E¥ �|�`gZkej�}dg9« j4y^lOyzoW}6lOyzn�g°}4yR�dgio1�4÷&qd®T±¬gixZlO�

                                        

                                        

                                        

                                        

                                        

                                        

0 1 2 3 4 5

0.06

0.08

0.10

0.12

0.14

0.16

0.18

0.20

0.22

0.24

0.26

0.28

 

 

A
ve

ra
ge

 C
ac

he
 H

it 
R

at
e

Number of Queries(*104)
Cache Size:10 Cache Replacement Scheme:Area

 Object Number:10
 Object Number:20
 Object Number:30
 Object Number:50
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Number of Queries(*104)
Number of Clients:1000, Cache Size:10

 Semantic Cache:Area
 Semantic Cache:ComA
 Semantic Cache:Dist
 Normal Data Cache
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Number of Queries (*104)
Number of Service Objects:50, Cache Size:10

 Semantic Cache:Area
 Semantic Cache:ComA
 Semantic Cache:Dist
 Normal Data Cache
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Cache Replacement Scheme:Area, Number of Queries:3.5*104
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