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+static Instance()
+SingletonOperation()

return uniqueInstance
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+Operation()

Client

Handler1
+Operation()

Handler2
+Operation()
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Storage
StateAdapter

AdaptiveStorage

NetworkMonitor

Controller
Device

ConnectedStorage DisconnectedStorageDegradedStorage
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data read ()transferState (from, to)
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data read ()

long getBandwidth ()
notify ()

update ()
Storage getConcreteStrategy ()

write (data)
data read ()

write (data)
data read ()

write (data)
data read ()

Client

Strategy Design Pattern

Observer
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XPF,+gKPFv@nQ­XTK0)[Q\KTS�C�A/FvQ\l^X]K0)[Q\ABKPF=[>=@?�� �$'��yaDK]AB@BAZXPFZ.JF�K]KPFjAK+gKPF,)WLkQ-.JFvOENNa*)
AK+LxDN ILa2F,)�@/F�XPF,)]x"A/.JF�UDSpÂ2+DA�ORQ4)�a*+�.JNNMPOcN�X[Q4+LKA= * ' � �B�"� �������C��� �"!$# [

�EDF��G�5-�9
���34
�5+7�
��98;: ABMPOD@ZS�MGF,+gKPF�a*+2F+X]K0)[Q\KTS�C�A/F'.JN-+2.,)Td�KPF=Q*F,+�)PF
X]OcFJ.�K[Q4+gK$@k` AK+LKPF,)WL�Q-.JF�UDSpÂ*]
+DA/FmORQ4)
���1�C���H�"!$# [ G fRQ-ILa2FI= * ' � �B�"�H�����1�C���H�"!$#�OEF�aDK .JNNMPO*)PF,+^UR)PFV+2NNK[Q\MPMGF,+LK�a*+cS�K[Q\K\QXPF�@/N-+�@nQ�+RQ\K]a*)PF�UVa�XPF,)]x"A/.JF+ABMPOD@ZS�MGF,+gKTS=[

J
K 7;L�
"�NM���34
65-7�
��98;: F
X]K�@/F&O*)]AK+2.�ABORQ\@"OENNAK+LK�U:`zQ-.J.
d
X�OENNa*)1@/F
XX.�@BA/F,+gKTX�UVarX0HVX]KTd�MGF�QNU^Q\ODK[Q\K]AfL0Q
F�K9LON-+2.�K]A/N-+*+2F|.JNNMPMGF+a*+2F �X<��P<�~Y>rUVa�X0H"XTKTd�MGF=[�<3@;L`NNa*)0+DABKma*+�OENNAK+LK�U:`zQ-.J.
d
Xma*+DA/Iga2F
Q\aRT L`N-+2.�K]A/N-+*+RQ\@BABKTS
X�U*F
X�UVAfk:S,)PF,+gKPF
X�X]K0)[Q\KTS�C�A/F
X\[

�EDF��
65-DF�(�O�P5 U*NNABKoFUkgFJ.�K]a2F,)Y@/F�.[f2NNAfT.U*F_@nQiMGF�AB@B@/F�a*)PF=X]K0)[Q\KTS�C�A/F=Q F,+�aDK]AB@BAZX�Q4+gKY@k` AK+RLON-)]MYQl]
K]A/N-+ LONNa*)0+DA/F�ORQ4)Q%(' )R* �-,I����� * '9/����H�10S��# Q¤MGF�K]K[Q4+gKjF,+UT+aDx )PF�@/F+ORQ\K0)PN-+=U*Fa.JN-+2.JF�ODK]A/N-+
V w�W\>p���->p�U[X<�@eF
XTK$AK+gxDNBIga^S�ORQ4)�@/Fa.JNNMPOEN�X�Q4+gK>����������� >������������ �"!$# [

Y ��Z[DP5 \]7�
1��DF�;^_7�
��9`�79: )PF�O*)TS
XPF,+gKPFy@/F�.�Q4+RQ\@�ORQ4)�@/FJIga2F�@�@/F�.JNNMPOEN�X[Q4+LKa= * '��1� * ?�? �$��NNlDK]A/F,+gK
@/F
X�AK+RL`N-)]MYQ\K]A/N-+^X +^SJ.JF
XTX�Q\AK)PF
X�h�X[Q$O*)]AZXPF)U*F�UDSJ.�AZX]A/N-+e[b<3@DLONNa*)0+DABK�U*F
X�McS�K]f2NLU*F
X¾U:`zQ-.J.
d
X
Q\aRTyORQ4)[Q\Mcd�K0)PF
X�U:`SF,+gx"AK)PN-+*+2F�MGF,+gK\[�<�@VOcF�aDK�S�CgQ\@/F�MGF,+gK�O*)PNNOcN�XPF,)�U*F
X LON-+2.�K]A/N-+*+RQ\@BABKTS
X
Q-.�K]ABxDF
X\Q�UDSJ.�@/F,+2.[fRQ4+gKmU*F
X�Q-.�K]A/N-+^XrF,+G.�QNX&U*FV.[fRQ4+DCDF�MGF,+gKmU^Q4+^X¾@k`SF,+gx"AK)PN-+*+2F�MGF,+gK\QLxLAnQ
U*F
XV+2NNK]AÃÂq.�Q\K]A/N-+^X+Q\aRTjQ\aDK0)PF
X .JNNMPOcN�X[Q4+gKTX\[
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X]OcFJ.�K]AfL�XC[

d +iOcF�aDK+QNXTXuN .�A/F,)'.TfRQ-.�a*+­U*F
X8.JNNMPOcN�X[Q4+gKTX+O*)]AK+2.�ABORQ\aRTiUVaiORQ\K0)PN-+iU*F_.JN-+2.JF�ODK]A/N-+¼h
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d +#"cF%$'&)(+*-,.&.*K+'/0$2F,))(*F%$RT1& H2"cF3,4(65879(:7;"'&<7;&.*/N-+>=@?BADC
+ E0E;F {HGI5879(:7;"'&<7;&.*/N-+>J-p%<LK3M

:ONOJ=pvF%&PGI5879(:7;"'&<7;&.*/N-+1J-pQKSRB<-pUTY>D[XdV5879(:7;"'&<7;&.*/N-+WJ-p <LKJ:ONXJ-p F3,.&8FUkcFJ.%&.$:YJFZG/N-)�,[(*F\GI5 *K+2]DN4]
.^7;&.*/N-+�(65 $*+2F4_`Y%&.a2NU(*F)(*F�Gb7c,.&0)<7;&�Y%/0*/F=[Bd9F�&mHU"EF4(65879(:7;"'&<7;&.*/N-+zF3,.&Z$'&.*eGe*-,�Y4G/N-)�,PI2$2F�G/F3,
"f74)<7;_`g%&0)PF3,h$'&.*eGe*-,�Y3,�"EN9$*)'.�a2N9*-,�*K)�Gb7i,.&0)<7;&�Y%/0*/F_.JN-+2.,)�g%&PFsL`N-+2&�j:/0$*)PF,)h(*F3,k"f74)<7;_`g%&0)PF3,l(*F
.^7;G/.%$'G?[rdV5879(:7;"'&<7;&.*/N-+mJ-pWKSRR<-p2TY>ZF3,.&`('YJ.%G/F,+2.<a:YJFn"f74)Z$*+�.<af74+'/DF%_GF,+o&�(:74+:,ZGI5SF,+o]U*K)PN-+R]
+2F%_GF,+o&\Q�&mHU"'*/I2$2F%_GF,+o&8)PF%G/F%]LY\"f74)k$*+2Fs+2N9&.*pjq.^7;&.*/N-+q(+$Z.JN9_Z"cN0,<74+o& %(' )+* �[,I����� * '9/���� �10S��# Q
*K+:('Y%"EF,+:(:7;_Z_GF,+2&�(*F3,�*K+o]DNB.^7;&.*/N-+:,k(*F3,�_`Y%&.a2NU(*F3,\[
dV5879(:7;"'&<7;&.*/N-+rJ=p <LKJ:ONXJ-ps$'&.*eGe*-,PFtG/F1.JN9_Z"cN0,<74+2& %(' )R* �-,I����� * '9/����H�10S��#D(:74+:,!$*+u_GN2(*F

"f79,�,.*fL0Q+"EN9$*)|N9v'&PF,+'*K)�G/F3,�*K+RLON-)._w7;&.*/N-+:,k"EF,).&.*K+2F,+2&PF3,�,�$*)�GI5SF,+o]U*K)PN-+*+2F%_GF,+o&l7;$)_GN9_GF,+2&�(*F
GI5 *K+o]DNB.^7;&.*/N-+e[ deF = * '��1� * ?�? �$�MF3,.&x*K+o&PF,)0)PN9/LYn"f74)ZG/F .JN9_Z"EN0,<74+2&]�u��������� yb�������C��� �"!$#z7{j2+|(*F
('Y%&PF,)._Z*K+2F,)�Gb7x,.&0)<7;&�Y%/0*/F[Gb7!"'Ge$:,M.JN-+2.,)�g%&PF\7;$�)PF%/o74)�()(*F3,M.JN-+:(+*e&.*/N-+:,�(65SFUT'YJ.%$'&.*/N-+e[
dV5879(:7;"'&<7;&.*/N-+|J-pqKSRR<-p2TY>_F3,�&�('YJ.%G/F,+2.�a:YJF!"f74)�$*+2F3+2N9&.*pjq.^7;&.*/N-+z(+$Z.JN9_Z"cN0,<74+o&&%(' )+* �e}

,I����� * '9/����H�10S��# Q2I2$'*~*K+RL`N-)._GFhG/F = * '���� * ?�? �$��(*F3,V.<af74+'/DF%_GF,+o&�,�,.$*).]DF,+o$:,C[fd9F�(*F,)0+'*/F,)�"EF%$'&
7;G/N-)�,M.�a2N9*-,�*K)�$*+ +2N9$']DF^7;$ = * '��$�B�"� �����1�C��� �"!$#!,�*6vEF3,PN9*K+ZF3,.&\[


���� �����\ ������!���!���� 

dV5 $'&.*eGe*-,�7;&.*/N-+w(+$x"f7;&0)PN-+`(*FV.JN-+2.JF%"'&.*/N-+4�;:O�0<=:��XT9N?>A@k�B:IJ\<o�D<��E:?<=:ON��4>�7;_`g,+2FBG/F3,�"*)PN9"*).*-YU]
&�Y3,�,.$'*e]074+o&PF3,s{

�#� x nG<bW%�%�2>`� >�WZ�2�,:?<9N x�W�<9�qK,x�N?>Upq:O[��;:O�0<=:��XT9N?>�@k�B:IJ\<o�D<��E:?<=:ON��4>�L`N9$*)0+'*e&h$*+2F!*K+o&PF,)WLI7-.JF$*+'*/I2$2Fc"EF,)._GF%&.&<74+2&)(65 *K+o]DNBIo$2F,)4G/FD_GF%*eGeG/F%$*)n7;Ge/DN-).*e&.a'_GF=Q�,�74+:, Io$2F�G/Fi.%Ge*/F,+o&�7;*e&
vcF3,PN9*K+n(*F8.JN-+*+f7{�-&0)PF[&PN9$'&PF3,�G/F3,�7;Ge&PF,)0+f7;&.*e]DF3, +'*�Gb7!_`Y%&.a2N2(*F[(*Fa.�a2N9*fTg[

�#� x��0NBW,:ON^p2T0�*>1x/>l���.J^Ku>�W�W���W4��� <L�D<S�E:?<=:ONXJ-p|�9�����.J^Ku>�W�W���W4��� >.�2�.K%�R:ONOJ-p;[ dXF`"f7;&0)PN-+vLX7l]
]DN-).*-,PFh$*+2FP,<Y%"f74)<7;&.*/N-+)"'Ge$:,V+2F%&.&PF8F,+o&0)PF3.JF3,�(*F%$RT�79,."cFJ.%&�,\Q*.JN-+:(+$'*-,<74+2&k�!$*+2Fh"'Ge$:,
/=)<74+:(*Fs.%Gb74).&�Yl(:74+:,�Gb7�.JN9_Z"*)�Y%a2F,+:,.*/N-+D(*F3,�_`YJ.^74+'*-,._GF3,jF%&�(*FhG/F%$*)�,�*K+2&PF,)<7-.%&.*/N-+:,\[

�#� xh�P>Up��txK<D��RB<bWJ>��Y>�:O�0<-pPWSN :ONXJ-p
>����;x NOK%N`:m>,[Md�7u"'af79,PFz(*Fc&0)<74+:,.*e&.*/N-+ F3,.&),uN9$']DF,+o&+:Y%/0Ge*e/LYJFz(:74+:,�G/F3,4,0H+,.&�g%_GF3,479(:7;"'&<7;&.*fLX,\[VdeFi.JN9_Z"EN0,�74+o& ���w��� �6�u������� �$�3)�Y%*pjqF�.JF%&
79,."cFJ.%&�*e_Z"cN-).&<74+o&\[

�#� x~�2>S�B:IW:� <S�L�;x NO�%�2>S���Y>1nG<-p:NI¡S�0>w���.K%�U��WSN¢�->,[2<�G F3,.&["cN0,�,.*ev'G/F`(6587;"'"'Ge*/I2$2F,)!G/F`"f7;&0)PN-+
(*FZ.JN-+2.JF%"'&.*/N-+W�z,PF3,`"*)PN9"*)PF3,1.JN9_Z"cN0,<74+o&�,�7{j2+�(*F4"*)PN;j:&PF,)t(*Fn,PF3,`"*)PN9"*).*-Y%&�Y3,t�
(+*fk6Y,)PF,+o&�,j+'*e]DF^7;$RT�£`N9v:,PF,).]97;&.*/N-+eQq.JN-+o&0)�¤9G/F�¥U[

�#� x <)� puN^nk�R<oKJ: WS�2��x�� >��=:m>UpPWSNOwSN x N :��,[XdV5879('(+*e&.*/N-+�(65 $*+2F�+2N9$']DF%GeG/F`,�&0)<7;&�Y%/0*/FGF3,.&l,.*e__]
"'Ge*pjfYJF["f74)�Gb7�)�Y%*pjq.^7;&.*/N-+ FUkgFJ.%&.$:YJF=[�d9F%"cF,+:(:74+o&\Q�G/Fa= * '���� * ?�? �$��(*N9*e&j.JN-+*+f7{�-&0)PFlGI5SF,+R]
,PF%_\v'G/F4(*F3,Z,.&0)<7;&�Y%/0*/F3,Z(+*-,."cN-+'*ev'G/F3,`7;*K+:,.*VIo$2FtG/F%$*)�,�.^74)<7-.%&�Y,).*-,.&.*/I2$2F3,�)PF3,."cFJ.%&.*e]DF3,\Q
7{j2+n(*Fl"EN9$']DN9*K) .<a2N9*-,.*K)�Gb7!"'Ge$:,�7;"'"*)PN9"*).*-YJF=[

�#� x <q� pWN^nk�R<oKJ: WS�2� x/>�W!�*>S��¦%J0� nG<-p�K >�WU[ d�7c_Z*-,PF�F,+ Th$']B)PF)(+$|"f7;&0)PN-+§�;:O�W<D:��XT9N?>
@k�R:IJ\<L�D<S�E:?<=:ON��4>\"EF%$'&MF,+2&0)<7{�/+2F,)�(*F3,�,.$*)P.JN9¨'&�,�(+¨:,k7;$RT�_`YJ.^74+'*-,._GF3,�$'&.*eGe*-,�Y3,\[
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deF3,B"cN9*K+o&�,V.%G-Y3,9)PF%Gb7;&.*fLX,��[Gb7[_Z*-,PF'F,+ Th$'] )PFh(+$t"f7;&0)PN-+)(*Fj.JN-+2.JF%"'&.*/N-+),uN-+o&�('Y%&<7;*eGeG-Y3,
(:74+:,�G/Fh"f74)<7;/=)<7;"'a2F��R[��R[:CjN9$:,M)PF%"*)PF,+2N-+:,�*/.%*�,.$2.J.%*K+2.%&PF%_GF,+2&�G/F3,jF,+��WF%$RT�_GF,+o&.*/N-+*+:Y3,\[

� dXF�.JN9_Z"EN0,<74+2& %(' )+* �[,I����� * '9/���� �10S��#Q"cF%$'&4"*)PN9"cN0,PF,))(*F%$RT &mHU"EF3,)(*F LON-+2.%&.*/N-+*+2FU]
_GF,+2&M{�$*+�LON-+2.%&.*/N-+*+2F%_GF,+o&�7-.%&.*fL~(*F9+2N9&.*pjq.^7;&.*/N-+`(+$ = * '��1� * ?�? �$�*F,+_.^79,�(65@Y%]LY,+2F%_GF,+2&
+2N9&<7;v'G/F=Q F%&x$*+ LON-+2.%&.*/N-+*+2F%_GF,+o&`"'Ge$:,x"f79,<,.*fLjN��s*eGVF3,.&x*K+o]DNBIo$:Yt"f74)ZG/FU= * '���� * ?�? �$�
"cN9$*)jN9v'&PF,+'*K)�G/F3,k*K+RL`N-)._w7;&.*/N-+:,h,.$*)kG/F3,j.JN-+:(+*e&.*/N-+:,h(65SFUT'YJ.%$'&.*/N-+e[ d $'&0)PF�.JF%&�79,�"EFJ.%&
N n_nw�.�9NO<=:OQ�*eG�"cF%$'&wY%]DF,+o&.$2F%GeG/F%_GF,+2&�/LY,)PF,)i(*F3,`*K+RLON-)._w7;&.*/N-+:,t(65 a'*-,.&PN-).*/Io$2F�,.$*)ZG/F3,
Y%]LY,+2F%_GF,+2&�,Z"f79,�,�Y3,CQyN9$Qv'*/F,+ L`N9$*)0+'*K)x*K+RLON-)._w7;&.*/N-+:,Z"*)PN0,."cFJ.%&.*e]DF3,x"f74)xG/Fwv'*b7;*-,Z(*F
,�*e_[$'Gb7;&.*/N-+:,\[ � 7),.&0).$2.%&.$*)PF1F3,.&[,PN9$']DF,+2&\a'*-Y,)<74)P.<a'*/Io$2F=Q�G/F3,[Y%G-Y%_GF,+2&�,!(*F`"'Ge$:,[af7;$'&
+'*e]DF^7;$ZFUkcFJ.%&.$f74+2&�$*+2Fl,0HB+o&.a:g3,uFP(*F3,�*K+RL`N-)._w7;&.*/N-+:,k"*)PN^]DF,+f74+2&�(*FhGb7Zvf79,PF=[

� dXF = * '��1� * ?�? �$� )PF%"*)�Y3,PF,+2&PF`Gb7�.JN-+2.,)�Y%&.*-,<7;&.*/N-+�(*F`GI5SN9v��WFJ.%&.*fL�(*FxGb7t"EN9Ge*e&.*/I2$2FZ(65879(:7;"R]
&<7;&.*/N-+e[ � 74)._Z*6G/F3,H_Z*-,PF3,AF,+ Th$']B)PFkG/F3,B"'Ge$:,9.JN9$*)<74+2&PF3,\Q+GI587;$'&PN9_w7;&PFl�\Y%&<7;&�,9L`N9$*)0+'*e&
$*+z_`YJ.^74+'*-,�_GFx"'$'*-,�,<74+o&\Q�_w7;*-,aIo$'*�"cF%$'& �%&0)PF�.JN9_Z"'G/FUTRFi�w_GF%&.&0)PFoF,+ Th$'] )PF=[ d +
"cF%$'&�Y%/o7;G/F%_GF,+o&�&0)PN9$']DF,)�$*+2F[7;"'"*)PNB.�a2F[(*Fl,.*e_[$'Gb7;&.*/N-+D(*FP(+*fk~Y,)PF,+2&�,k,u.3Y,+f74).*/N0,\[

� dXFj.JN9_Z"cN0,<74+o&����w��� �6�u������� �$��,0HU_[vcN9Ge*-,PFk(*F%$RTt79,."cFJ.%&�,|{U(65 $*+2Fk"f74).&\Q2*eGqLX7;$'&H_GF%&.&0)PF
F,+UTh$'] )PF[$*+n_`YJ.^74+'*-,._GF\(6587-.%&.*e]97;&.*/N-+c(*F3,�,.&0)<7;&�Y%/0*/F3,x£�]DF,)0)PN9$n/0G/N9vf7;G?Q;)PF3(+*K)PFJ.%&.*/N-+
.JN-+2&0)�¤9G-YJF=Q-F%&P.�¥6"cF,)._GF%&.&<74+o&�(65879,�,.$*)PF,)�Gb7 .JN9a:Y,)PF,+2.JFH(+$x,0HU,�&�g%_GF (+$*)<74+o& Gb7�"'af79,PF (*F
&0)<74+:,�*e&.*/N-+e[ � 587;$'&0)PF\"f74).&\Q:*eG�"cF%$'&!�%&0)PFa+:YJ.JF3,�,<7;*K)PF!(*Fl&0)<74+:,0LOY,)PF,)�(*F3,�*K+RLON-)._w7;&.*/N-+:,
(65 $*+2F[,.&0)<7;&�Y%/0*/F[�!$*+2F[7;$'&0)PF=Q:Y%]DF,+2&.$2F%GeG/F%_GF,+o&8F,+4G/F3,k79(:7;"'&<74+2&\[

� dXF["f7;&0)PN-+u�;:O�0<=:��XT9N?>3@k�R:IJ\<L�Y<��E:?<=:ON��4>x"cF%$'&h,^587;"'"'Ge*/Io$2F,)P(*F\_w74+'*-g,)PFZ�`,PF3,�"*)PN9"*)PF3,.JN9_Z"cN0,<74+2&�, %(' )+* �[,I����� * '9/���� �10S��#3N9$ = * '���� * ?�? �$� [ � 74)AFUTRF%_Z"'G/F=QoGb78.JN9_[v'*K+f7;*-,PN-+�(*F3,
(*F%$RTQ&mHU"cF3,`(65879(:7;"'&<7;&.*/N-+ J-p�<LKJ:ONXJ-p#"+J-pWK%RB<-p2TY>n"cF%$'&$�%&0)PF�_Z*-,PF�F,+ Th$']B)PF4"f74)
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