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/0%12,2&12&345%306&741280%9,..:;5%;<,.&':;%.,%=&><08:;%.01&246?;5%-846&7&8,421?%%

8%98,%<,@,%A<&'4<.0%@,%B-1.5 C09,%&%D-942%10;<,.?2E%F2-%24.94.=&G%8%2474.&&%.41306E3&;%642(%

#,3% 14C09.?% 0DH&I% 0DJ4'% A<0&@809&':;% 9,..:;% 1012,86?42% A0<?93,% BK /&+% 8% 94.E[1]. L%

18?@&% 1% F2&'% 80@.&3,42% A02<4D.012E% F2&% 9,..:4% ;<,.&2E% &% &'42E% 9012-A% 3% .&'% 96?%

A01649-GH4I%0D<,D023&%&%,<;&8&<08,.&?(%M1164908,.&?%A03,@:8,G25%720%;<,.4.&4%9,..:;%

1012,86?42%03060%NOP 02%814;%<,1;0908%.,%&.>0<',=&0..-G%&.><,12<-32-<-%8%30'A,.&?;[2].

/0F20'-%.,&D06EQ-G%@,&.24<4108,..012E%A<0?86?G2%30'A,.&&5%3020<:4%0D6,9,G2%D06EQ&'%

0DJ4'0'%;<,.&':;%9,..:;5%.,7&.,?%1%.41306E3&;%1024.%24<,D,I25% C94%,D106G2.04%@.,74.&4%

2,3&;% <,1;0908% 841E',% 1-H41284..0(% M'4..0% 2,3&4% 30'A,.&&% ?86?G21?% 01.08.:'&%

@,3,@7&3,'&%&%A02<4D&246?'&%A4<4908:;%RST(

L%A01649.&4%.41306E30%642%1&6E.0%&@'4.&601E%02.0Q4.&4%30'A,.&I%3%9,..:'(%U16&%

<,.EQ4%9,..:45% 010D4..0% 10D<,..:4%.41306E30%642%.,@,95%A<4912,86?6&%6&QE%,D12<,32.-G%

=4..012E5% 20% 14I7,1% 0.&% .401A0<&'0% ?86?G21?% 09.&'%&@% 1,':;%=4..:;% ,32&808% 30'A,.&I(%

R8?@,.0% F205% A<4V94% 814C05% 1% @,A06.4.&4'% W&.>0<',=&0..:;X% <:.308% &% <,@8&2&4'%

,.,6&2&7413&;% 1&124'5% 2,3&;% 3,3% ,820',2&@&<08,..:4% 1&124':% -A<,864.&?% YZ[\]5% 1&124':%

A0994<V3&%A<&.?2&?%<4Q4.&I%&%2( A([2]. T6?%<,D02:%3020<:;%2<4D-421?%D06EQ04%306&741280%

<,@.00D<,@.:;%9,..:;%@,%96&246E.:I%A4<&09(
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#,3V4% A<0906V,421?% A0124A4..:I% A4<4;09% 1% D-',V.:;% .,% =&><08:4% .01&246&% 8%

0D6,12?;%C01-9,<1284..0C0%14320<,5%720%2,3V4%A<49J?86?42%RST%180&%@,A<01:(

`D0DH,?%@,A<01:%30'A,.&I%'0V.0%8:946&2E%1649-GH&4%A02<4D.012&%3%RST[2,3]:

! W847.04X%;<,.4.&4%9,..:;%&%.,94V.012Ea

! D:12<094I128&4%&%9012-A.012Ea

! ',1Q2,D&<-4'012E%&%A<01202, 30.2<06?a

! =4.,(

/09% W847.:'X% ;<,.4.&4'% A0.&',421?% 205% 720% .&3,3&4% 9,..:45% 03,@,8Q&41?% 8%

30'A,.&&5% .&30C9,% &% .&% A<&% 3,3&;% 0D120?246E128,;% .4% 906V.:% D:2E% -2<,74.:% 2( 4(% RST%

906V.:% 0D41A47&8,G2% 1002842128-GH-G% .,94V.012E% ;<,.&':;% 9,..:;(% L1649128&4%

.,12-A64.&?% 843,% &.>0<',=&&5% 2,3V4% 8,V.,% 130<012E% <,D02:% 1% 9,..:'&5% 8% 16-7,4% RST5%

130<012E%9012-A,%3%9,..:'%– 849E%8%108<4'4..0'%&.>0<',=&0..0'%0DH41284%><,@,%W8<4'?%–

94.EC&X% 3,3% .&30C9,% ,32-,6E.,5% A<&74'% 416&% <,.EQ4% F20% 8<4'?% &@'4<?601E% 8% 9.?;5% @,24'% 8%

7,1,;5% 20 24A4<E% 0.0% -V4% &@'4<?421?% 8% '&.-2,;% &% 143-.9,;5% ,% &.0C9,% &% '&3<0143-.9,'&5%

.,A<&'4<5% 8% D&<V480I% 20<C0864(%L% 3,741284%A<&'4<,%'0V.0% 8@?2E% 16-7,I% ?.8,<?% NbBO C09,5%

A<0&@0Q49Q&I%.,%,'4<&3,.13&;%D&<V,;c%.43,?%30'A,.&?%A06-7&6,%9,..:4%02742,%A0%@,A,1,'%

A<&<09.0C0%C,@,%.,%dbb '1%<,.EQ4%0>&=&,6E.0C0%8:;09,%&%@,%F20%8<4'?%-1A46,%3-A&2E%7,12E%

,3=&I5%3020<:4%A0164%0>&=&,6E.0C0%A-D6&3,=&&%02742,%A090<0V,6&%8%=4.4(%

/09%',1Q2,D&<-4'012EG%A0.&',421?%80@'0V.012E%02.01&246E.0%A<0120C0%-846&74.&?%%%

A<012<,.128,%;<,.4.&?%90%.43020<:;%<,@'4<085%.,A<&'4<5%A03-A30I%&%A0936G74.&4'%.08:;%

.01&2464I(% e0.47.05% &94,60'% 17&2,421?% D4130.47.0-',1Q2,D&<-4',?% 1&124',5% .05% 3%

10V,64.&G5%2,3,?%1&124',%8<?9%6&%A0?8&21?%&@-@,%010D4..0124I%-12<0I128,%.,Q4C0%'&<,(

/0164% 20C0% 3,3% ':% 0A<4946&1E 1% 01.08.:'&% A02<4D.012?'&5% '0V.0% A4<4I2&% 3% 20'-%

3,3%30'A,.&&-A<0&@809&246&%RST%<4Q,G2%812,8Q&4%A4<49%.&'&%@,9,7&(

`9.&'% &@% 1,':;% A4<1A432&8.:;% &% .,&D0644% 0DH&;% .,A<,864.&I% <,@8&2&?% RST%

?86?421?%8&<2-,6&@,=&?5%3020<-G%8%A01649.&4%.41306E30%642%12,6&%8.49<?2E%&%&1A06E@08,2E%

A<,32&7413&% 80% 814;% RST(% L&<2-,6&@,=&?% – F20% .43020<04% A<4912,864.&4% <41-<1085%

.,A<&'4<5% &;% 60C&741304% 0DJ49&.4.&4(% /<&'4.&246E.0% 3% 24'4% RST% – F20% 8&<2-,6&@,=&?%

9&1308:;%<41-<108%2( 4(%%0DJ49&.4.&4%3,30C0-20%7&16,%F2&;%<41-<108%8%49&.:I%&6&%.4%49&.:I%

9&1308:I%A-6(%/<&%F20'%A<0&1;09&2%1804C0%<09,%&.A,31-6?=&?%>&@&74130C0%.01&246?%&% 4C0%

60C&74130C0% A<4912,864.&?(% +6,C09,<?% F20'-% 12,.08&21?% 80@'0V.:'% &1A06E@08,.&4% 2,3&;%

24;.060C&I%3,3[4]:

! 9&.,'&741304%8:9464.&4%&%<,1A<49464.&4%<41-<108%Yfg\];
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! 30.106&9,=&?% 9,..:;% .,% 814;% .01&246?;% Y284<90246E.:;5% 9&1308:;5% 64.207.:;]% &%

,820',2&741304%<,1A<49464.&4%>,I608%A0%-<08.?'%9012-A,a

! A<,32&7413&% .4% 0C<,.&74..-G% ',1Q2,D&<-4'012E% Y8% 20'% 7&164% 80@'0V.012E%

C40C<,>&74130C0%<,@.414.&?%9,..:;]a

!Q&<03&4% 80@'0V.012&% -A<,864.&?% 9,..:'&% Y'&C<,=&?5% <4@4<8.04% 30A&<08,.&4%

9,..:;](

L14% F2&% 24;.060C&&% 8% .43020<0I% '4<4% 18?@,.:(% #,3% D4@% 0D41A474.&?% 9&.,'&74130C0%

8:9464.&?% <41-<108% .480@'0V.0% 0<C,.&@08,2E% ;0<0Q-G% ',1Q2,D&<-4'012E5% ,% -90D.04%

-A<,864.&4%9,..:'&%.480@'0V.0%D4@%C<,'02.0I%30.106&9,=&&%9,..:;(

T&.,'&741304% 8:9464.&4% <41-<108% A0@806?42% 01-H41286?2E% D0644% F>>432&8.04%

<,1A<49464.&4% A,'?2&% 96?% 10;<,.4.&?% 9,..:;c% 3,V9:I% 8&<2-,6E.:I% 9&13% @,.&',42% 8%

207.012&%2,3-G%4'3012E%8%A-64%;<,.4.&?%9,..:;5%10120?H4'%&@%>&@&7413&;%V4123&;%9&13085%

3,3,?%4'-%94I128&246E.0%2<4D-421?5%&%A<&%F20'%814C9,%A06E@-421?%814'&%A<49012,86?4':'&%

4'-% <41-<1,'&(% L0@'0V.012E% 0DJ49&.4.&?% 814;% 9012-A.:;% V4123&;% 9&1308% 8% 09&.% ',11&8%%

A08:Q,42% A<0&@809&246E.012E% &% .,94V.012E% 2( 3(% A0?86?421?% .43020<,? &@D:207.012E%

9,..:;(% L% 36,124<.:;% 1&124',;% 09.&% &% 24% V4% 8&<2-,6E.:4% 9&13&% '0C-2% .,@.,7,2E1?%

.41306E3&'% ;012,'5% 9,V4% 416&% -% >&@&7413&;% V4123&;% 9&1308% &'4421?% 206E30% A0% 09.0'-%

A0<2-(% #,3V4% 9&.,'&741304% 8:9464.&4% A,'?2&% A0@806?42% W-846&7&2EX% 9012-A.:I% <,@'4<

9&13080C0%A-6,%D4@%012,.083&%<,D074C0%A<0=411,5%720% 103<,H,42%&@94<V3&%8%<,D024%RST%&%

9,42% 80@'0V.012E% .4A<4<:8.0I% <,D02:(% R20&2% @,'42&2E5% 720% &.0C9,% <4,6&@,=&G% 9,..0I%

24;.060C&&%.,@:8,G2%W0D6,30'X%&6&%W0D6,7.:'%;<,.&6&H4'X(

UH4% 09.0I% A4<1A432&8.0I% 24;.060C&4I% ?86?421?% ,820',2&741304% <,1A<49464.&4%

9,..:;% 8% @,8&1&'012&% 02% &;% &1A06E@08,.&?5% 3020<,?% ?86?421?% 8,V.:'% 30'A0.4.20'%

0D41A474.&?% F>>432&8.0I% <,D02:% 8% 0D6,7.0I% 1<494[1](% #,3% 3,3% 0.,% 946,42% 80@'0V.:'%

A4<4'4H,2E% ,32&8.0% &1A06E@-4':4% >,I6:% 8% 0D6,12E% ;<,.4.&?% 1% 8:1030I%

A<0&@809&246E.012EG% 0A4<,=&I% 8809,h8:809,% 8% @,8&1&'012&% 02% 2<4D08,.&I% 8&<2-,6E.:;%

9&1308(%i%9,..:45%3020<:4%@,A<,Q&8,G21?%<4V4%0A<49464..0C0%306&74128,%<,@5%A4<4.01?21?%

8% @0.-% 1% '4.EQ4I% A<0&@809&246E.012EG(% #,3% 1% 44% A0'0HEG% '0V.0% A<49028<,2&2E%

80@.&3.084.&4%A&308:;%.,C<-@03(%%L%<4@-6E2,24%0D41A47&8,421?%F>>432&8.04%&1A06E@08,.&4%

&%16,V4..,?%<,D02,%<,@.0<09.:;%<41-<108%;<,.4.&?(

*2-%V4%24;.060C&G%&1A06E@-G2%&%8%C&D<&9.:;%V4123&;%9&13,;5%206E30%8%16-7,4%RST%

<,D02,G2%8%D06EQ&;%',1Q2,D,;(

L% A01649.44% 8<4'?% 12,6,% &1A06E@08,2E1?% 24;.060C&?% C40C<,>&74130C0% <,@.414.&?%

9,..:;5%3020<,?%A0@806?42%10@9,8,2E%3,2,12<0>0-120I7&8:4%<4Q4.&?%.,%16-7,I%A<43<,H4.&?%
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<,D02:%09.0C0%9,2,-=4.2<,%&%1.&V,2E%@,94<V3&%A<&%<,D024%1%9,..:'&%2( 3(%9,..:4%12,.08?21?%

>&@&7413&4%D6&V4%3%A06E@08,246G(

L%=46085%24;.060C&?%8&<2-,6&@,=&&%1946,6,%-A<,864.&4%9,..:'&%D0644%A<012:'%96?%

30.47.0C0%A02<4D&246?%D6,C09,<?%20'-5%720%24A4<E%36&4.2%'0V42%<,D02,2E%1%1,'&'&%9,..:'&5%

4H4%D06EQ4%,D12<,C&<08,8Q&1E%02%>&@&74130C0%A<4912,864.&?(

`9.0I%&@%1,':;%W'4964..:;X%1&124'%30'AEG24<.:;%1&124'%D:6%&%012,421?%V4123&I%

9&13(%L%3,30I-20%'4<4% 9,..-G%A<0D64'-%906V.:%<4Q&2E%284<90246E.:4%.,30A&246&% Yjjg]5%

3020<:4%0D6,9,G2% C0<,@90%D0644% 8:103&'&%A03,@,246?'&%724.&?h@,A&1&% YA<&%A<0&@806E.0'%

9012-A4%3%9,..:']5%,%2,3V4%0D6,9,G2%'4.EQ&'%A02<4D64.&4'%F6432<0F.4<C&&(%)0%0D6,9,G2%

1-H41284..:'%'&.-1,'&%8%8&94%D06EQ0I%=4.:%@,%'4C,D,I2%Y=4.,%A<?'0%A<0A0<=&0.,6E.,?%

4'3012&]5% '4.EQ4I% ',31&',6E.0I% 4'3012&% 09.0C0% .01&246?5% 02.01&246E.0% ',6:'%

306&741280'%A4<4@,A&14I%&%'4.EQ4I%.,94V.012EG5%74'%-%fgg(%/0F20'-%RST%.4%20<0A?21?%

A4<4;09&2E% .,% 9,..-G% 24;.060C&?5% ,% 12,<,G21?% -130<&2E% 243-H-G% &.><,12<-32-<-5% 6&QE%

20747.0%8.49<??%SSD-.01&246&kBl(

L% .,120?H44% 8<4'?% .,&D0644% 7,120% 284<90246E.:4% .01&246&% &1A06E@-G2% 3,3%%

30'A0.4.2:%'.0C0-<08.48:;%RST%&%3,3%34Q%&6&%D->4<.-G%A,'?2E%2( 4(%8%RST%<4,6&@-G21?%

<,@6&7.:4%10742,.&?%9&1308:;%&%284<90246E.:;%.01&2464I(%

R20&2%@,'4.&2E5%720%.43020<:4%A<0&@809&246&%8:A-13,G2%RST5%=46&30'%01.08,..:4%

.,%jjg-.01&246?;(%%),&D0644%60C&7.0%&1A06E@08,.&4%2,3&;%1&124'%8%1-A4<30'AEG24<,;5%C94%

.4% 2<4D-421?% ;<,.4.&4% 010D0% D06EQ0C0% 306&74128,% 9,..:;5% .0% 2<4D-421?% 074.E% D:12<:I%

9012-A% 3% .&'5% .,A<&'4<5% 8% 1-A4<30'AEG24<4% ReM^% i8<0<,% &1A06E@-G21?% 206E30%

284<90246E.:4% 9&13&(% #,3V4% A4<1A432&8.:'% ?86?421?% &1A06E@08,.&4% 2,3&;% 1&124'% 8%

34Q&<-GH&;%A<031&-14<84<,;%&%1&124',;%D&66&.C,(%

R% -846&74.&4'% <,@'4<,% 9,..:;% 2,3V4% 812,6,% A<0D64',% A<0A-13.0I% 1A010D.012&%%

1424I(%/0F20'-%RST%A0124A4..0%<,@8&8,G21?%&%F2-%0D6,12E(%#,3%96?%A0936G74.&?%.01&2464I%

8.-2<&%09.0C0%;<,.&6&H,%A<0906V,42%1804%<,@8&2&4%24;.060C&?%mnopq%rstuuqvc%Bwxmr(%i%3,3%

8.4Q.&4% &.24<>4I1:% RST% % 8% D06EQ&.1284% A4<4;09?2% .,% njrjy5% 720% A0@806?42% 12<0&2E%

1&124':% .,% 01.0845% 8% % D06EQ&.1284% 16-7,48% -V4% 1-H4128-GH4I5% &.><,12<-32-<:%Zzsqpuqz5%

6&D0%.,%mnopq%rstuuqv%{|qp%Zzsqpuqz%Ymr{Z%A4<4.01&2%><4I':%mnopq%rstuuqv%74<4@%Zzsqpuqz][.

#<,9&=&0..:I% A09;09% 3% ;<,.&6&H,'% 9,..:;% 10120?6% 8% .4A01<491284..0'%

A0936G74.&&% 14<84<08% 3% 1&124'4% ;<,.4.&?% Ygnpq}z-attached storage - g~j](% /0'&'0% g~j5%

1-H4128-G2% -12<0I128,% ;<,.4.&?% 9,..:;5% A0936G7,4':4% 3% 142&%— NAS (Network-attached

storage)5%t%2,3V4%30'A0.4.2:%1424I%;<,.4.&?%9,..:;%— SAN (Storage area network)(%M%�~j5%&%

j~�%1&124':%A0?8&6&1E%8%3,741284%,6E24<.,2&8:%,<;&2432-<4%g~j(%/<&74'%3,V904%<4Q4.&4%
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<,@<,D,2:8,601E%3,3%02842%.,%<,12-H&4%2<4D08,.&?%3%RST%&%01.08:8,601E%.,%&1A06E@08,.&&%

<,@8&2:;%8%20%24;.060C&?;(

i<;&2432-<:% 14248:;% 1&124'% ;<,.4.&?% D:6&% <,@<,D02,.:% 8% B��b-;% CC(5% &% &;% @,9,74I%

D:60% -12<,.4.&4% 01.08.:;% .49012,2308% 1&124'% g~j(% L% 0DH4'% 16-7,4% 14248:4% <4Q4.&?% 8%

0D6,12&%1&124'%;<,.4.&?%906V.:%D:6&%<4,6&@08,2E%2<&%@,9,7&c%1.&@&2E%@,2<,2:%&%160V.012E%

-A<,864.&?% 9,..:'&5% -'4.EQ&2E% 2<,>&3% 603,6E.:;% 1424I5% A08:1&2E% 124A4.E% C0208.012&%

9,..:;%&%0DH-G%A<0&@809&246E.012E(%/<&%F20'%,<;&2432-<:%�~j%&%j~�%<4Q,G2%<,@6&7.:4%

,1A432:%0DH4I%A<0D64':(%�4@-6E2,20'%12,60%09.08<4'4..04%101-H412808,.&4%98-;%14248:;%

,<;&2432-<5% 3,V9,?% &@% 3020<:;% &'442% 180&% A<4&'-H4128,% &% >-.3=&0.,6E.:4%

80@'0V.012&[2].

L% .,120?H44% 8<4'?% A072&% 814% RST% A< ,32&7413&% A06.012EG% 023,@,6&1E% 02% g~j% 8%

A06E@-%�~j%&%j~�(%#0%412E%A<0&@;09&2%<,@9464.&4%;<,.4.&?%9,..:;%02%'412,%&;%0D<,D023&(

`9.0I%&@%8,V.:;%@,9,75%3,1,GH4I1?%1,'0C0%;<,.4.&?%9,..:;5%?86?421?%0A2&'&@,=&?%

;<,.4.&?% 9,..:;(% M120<&7413&I% 1A010D% 0A2&'&@,=&&% @,.&',4'0C0% 9,..:'&% A<012<,.128,%
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