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. vh~eJ~n~-:~sSeJLU'UVIU-:J~€1 LL~1LL~n1ru 'OJ~~eJ-:~ciutl1~n'Ur111:Ui1~V'l'Uf1'V'J~eJ-:!~eJ-:!~\I~eJ-:J~sSeJ~1EJ~Lfl~:ffurntJ1'U , . . 

1~EJ~L1~1111ueJEJf111 ~ tJ uuf1~'0J1n1'u~£.11't!n-:~1'U 1~cj'U:UeJ'U~-:!~eJ-:! V11neJtln1W~11~'Un'Vi~eJ-:~111G'l1:U11fUJ 1'H1 . . . q. 'I 4 

vl1-:!1'U1~tJn&; er6ij1EJ~e:l-:!~1L'ii'Uf111LLtlVI~eJ~eJ-:JVI1€JUf11W~~ed'UL~EJ1n'U Vl~eJG1-:Jf111:U1Vl~LLVl'U t~EJ~€1-:J~'U~ V1n11 
'U . . , . , \I .· . . 

&lieJl.JLL6lt:ULLm~1min111~~~-:~L~l.i.n1EJL'U (9) 1u uu'OJ1n1u.ffi~-s'uLL~-:Jfl11:U~TiVtun'Vi~eJ-:~ EJnL'J'ULVI~e1urn1~1LtJu . . , , 
~ . . 

~eJ-:!L~1~EJ~L1~11'Un11LLm~:u1n;iut911:Ufl~n:uL~'U~eJ\Iri1't!n-:~1'U 
.v ~..!81 4v .cd 

@0. 1.1tlfl~1'U~'VI5 ~'U01~ti'UtltiL~'UtiU~~il'UG') . 

®o.® L~'Uf"11~G1~ri1VI-r'Un11sSeJflf-:~ll1~:U1'0J1flL~'U\I'UU1~l.J1WL~'U-:J'Uti1~:U1W'th~'i\l1tJ ~.f"l. 
q 

. f111~-:I'U1:Ui'U"'fY~1~~fl1~Vh1~ ~eJL~eJri1tJf1\11'U1~-r'Ue:l'4lmL~'Urh~G1~'0J1f1L~'\J-:J'U. 
U1~:U1n.IU1~'iij1tJ Vtf"l. ~~.~ LL~1LVhtY'U 

(9)0.~ L~eJ£.11un\11'U1~R~L~an~~ueffeJL~'UH11t.JLV11~Luuer~1EJ LL~~1~t9ln~-:~~eJ~-:~~eJ~~1:u 'U . . 'U . 

. fl1~U1~fl1~11fl1~L~f1V11€lcUf1~LL~1·. t;)1er~1EJ'OJ~~eJ-:Ji\IVI~e:lth~.:!~eJ-:J~-:Jfl~h1LeU1:U1'0J1H~1-:JU1~LVlf!lLL~~'lJ~-:JJ'U~eJ-:J 
. . . . "'. . 

. U1L~1:U1L~ EJ'Vl1-:J L~eJL 'UL~'U'Vl1-:J~ih~e:J 1 'VI EJ L~'U€1~ LL~~G11:U11fl1 ~'U~f111-s''U'lJ'U 1~t911l.Jvl-r\1l.J'U~~11fl11fl1~V111~ . . . . 'U . ~ 

fi:U'U1fl:Utl1~f11f!ln1VI'U~ ~~'U~eJLG1'UeJ~-:!LU'U~'lJ1EJ~~~eJ~tl~~t911:Uf1!JVI:U1EJ1~~1EJf111f?i-:JLG1~:Ufl11'Vi1W'UEJ'U11 

. . . 

(®) LL~-:!f111i\IVI~€JU1~-:!~el-:J~~tl~1EJ~\If1~1'JL~1:U1\11f1~1-:iti1.~L'VIf!l~e:lfl1:UL~1'Vh 
' ' . . . 

. II . I . I ' t.l ·. • . • ' I . 

.n1v1 'U frl1u uu~-:JLL~1uVl~~1EJ~\I Vl~'tl6lieJ~eJ-:J'OJ1f1~1\lti1~L'Vlf"l L1'ULL~LU'U~eJ\IVi-r\1:u'U~~11n11fl1~V111-:IfllJ'U1fl:U 
'U . ~ 

tl1~n1f!l~nL1u 1 ~u11V1n LV1EJL~e:J~'U 1~· . 'I 

(~) ~V'lfl111~~-:!'lJB~~teJ6ij1EJ~\Ifl~11'U11'VIf1LV\EJL~e11'VlEJ Vl~eJL~B~ij~VIBLeU'UL~EJ1n'U . . . , . . . . . 
' · . . . . . . . I t.l I. I 

. L~e:J1 'VIEJ 'OJ1f1~1-:Jti1~L 'Vlf"l:U1V-:ith~ LVIf"11 'VIEJ L1'ULL~'OJ~t~-r'UeJ'UflJ1~'1\11f1f11:UL~1Vh 1 ~'U11'VIf1~-:J6ijeJ-:JtJ'U LV\EJL~el~'UVi 
. . . . . 'I "' . , 

iJ1'l1L~B1 'VIEJ ~-:~'1\l~~B.;J 1~-iue:Juru1~·L'liu,!urie:Juu11VIn'lJeJ-:~~-:~ L ~B~'U Vl~eJ L uu'lJB\I~-r\1:uu~~11n11n~~'VI11\Irl:uu1fl:u 
, "' . . q ~ 

I ""' . ""'• ..... 

G1-:!LG'l1:Ufl11'V'J1W'UEJ'U11 

i9>o.m ~~'U~eJLG1'UeJ~-:Jri1Utl-:!1'U1~~~L~BnLL~1 1111tlvi1~ruru1VI~e:leijeJ~n~-:~6ffeJLU'UVI'U.:!~eJ 
'U . • . . "' "' 

.f11EJ1'UL1~1~n1VI'U~ ~-:J~~u11lu~~ b cl1Uf1\11'U'I\l~~'UVI~fl'lhinun11~'U~eJLG1'UeJ Vl~eJL~EJfl~v.:!'l\11fl~ele:lf1VI't!-:!~B 
. 'I . . . 'U 

rf1tl1~n'Ufl11~'UeijeJLG1'UBVJiJVi . LL"~e:l1'0J~'OJ11W1 L~EJn~eJ-:1 1 ~'UV'l 1 ~fl11:UL~EJVI1EJ~'U (f1'1:i1) 11:UvY-:!\1~l'l'OJ1~W1L ~ L uuer 
; . . 'U 

.!: col . . cv 1 ~ cv'JI cv v . ..... cv cv 

'Vl-:J-:!1'\J ~1:U1~L'UEJ'Uf11~'VI11-:Jfl11fl~-:!11V\'JEJf111'0J~6lteJ'OJV\'OJ1-:JLL~~fl11'U1VI11~G'lV'l.f11rl1\1 
. , ~ . 

®o.~ clTUf1.:11'UG1-:!1'U~VIt~'l\l~LLm ~L ~t~L&i:U L~e:l'U 1~ Vl~el~e:lrl1VI'lJ~ L 'ULL 'U'U"'~'l}1VI~el~tl 

. t9lf1~-:~sSeJLU'UVI'U.:I~eJ L~L'lhi1tlt911:Ufl'J1:ULi1'U~el\lri1tJfl-:11'UeJEJf111~\l~~ (fl1~) 



G)O.ct L 'Ufl'iru~ L'€lflG11'Hb 'UUVf1CJ b'€lflG111th~ fl1~11fl1~ b~flVI1'€lcUfl~d i1R11lJeU~'VI~'€l bbcJ.:t n'U 

~~'U~'€lLG1'U'€l'c\J~~~.:tu~u~Vl1l.IFhiu'c\Juv~v~G'11'l!n-:n'U _ri1iu'c\JuCJ~.:tn~111 ~~elL u'U~~~ Lb~~~~'UieJLG'tueJ1l.iii~'Vl5 

L~CJfl~eJ-:Jrh1~~1CJL~'l L~l:JL~l.l 

<9)o.b G'11'l!n-:J1'Uv1'c\Jth~n1f'lvn·L~nn11~~6ffv1'Un1ru~v1 ud1~ 1~CJ~~~'U~eJLG1'Uv'c\J~ L~vn 
\1 

~v-:JR1L~CJ'V11CJ 1~ 'l 'c\J1nG'11'l!n-:J1'U 1ll1~ 

(<9)) G'i1cUfl-:l1'U 1lJ1~-rUfl11~~i:l11b~'U~'c\J~ L m 'Ufl11~~~'€l'VI~'€1~1~~U~~G't11LL~LlJ L ~ tJ.:t 

Vi'€l~'c\J~vhn11~~tvfl~-:Jd~v1 tJ 

(~) i1n11fl1~'Vh~L~1~fl~UJ~eJ~'U~'€1Li:I'Ufl~OU'U~f\11~~tH'VI~'€lvtl~~Ufl11~~L~'€lfl:0 
\1 . . 

~~U5~LCJOUcU~1l.ltl'U Vl~vil~b'U1~L~CJtlUeJ~'U~'€lLG1'U'€111CJ~'U Vl~'€1~~~11-:lfl11LL~-:J~'U'€1~1-:JLthJu11lJ VI~'€JG1l.ICJ'€ll.ln'U 
. 'U 

·· nu~~'U~'€JL~'U'€111CJ~U. Vl~'€lL..ij1'VicU~vtl'U~11Li:I'U'€111fl1 'Vi~eJG1v11fl5~'VhflT~~'c\J~~~'UL~L'Ufl11L~'U'€111fl1 
(m) · n11vl1fl11~~&Se:JR~-:Jil~v1tJv1'c\Jnv1 ~Ln~R11:WL~CJVI1tJLLncl1'l1n-nu Vl~eJn'i~'Vlu 

(ct) t11W~'UL'Uvi1'Uv-:JL~CJ1nu (~) (~) 'VI~'€1 (m) Vl1l.l~n1'VI'U~L'Utl~t11~'V111-:J ~-:Jvvn 

Vl1lJfl11:WL 'Ufl~'VI:W1CJ11~1CJfl11~~~'€1~~~1-:JLL~~n11U~'VI1~~i:l~.n1·fl~! . 
G>G>. fl'l"a\J~,jfi~12JO~VI111fJLLfl~"a~LUfJ\J 

L'U1~VI11-:J1~CJ~L1~1n11~v ~~'U~eJL~uervi1~-run11~~L~vn1~Ltl'U~~1CJ~v-:Ju~u~~1l.I'VI~n. · 
·.LtlU.Isvl~fl~VI:W1t.ILb~~~~LUCJU1~n1VI'U~111~CJLfl~-:lfl-r~. 

G>ln. n'l-a\J-a~Lihn..tfln1-a\J~cJ~.:~1\J1li).:i~\J-a:nei\Jn1-a 

G'i1'l!n-:J1'U ~1:W11f'lt11~~fl11U~U~.:t1uLL~1LG1~'c\JVl1:WGYtyqp~v-:J~~'U~'€lL~'U'€lm~-run11~~ 

. L~'€lfl''\~\tJ~~~1VL~'€lt11l.I1U1~Lij'U~~n1~U·~u~-:J11:JOU'€l-:J~tJ1~fltl'Ut111 
. ~-:Jtl 'VI1fl~~'U~tlL~'Utl~1~~Utl11~~LfleJfl1l.i~1'ULflUJ,;-~n1VI'U~'c\J~(lfl1~~'Ufl11~'U~'€1Li:I'U'€l · 

. \1 \1 

Vl~tlvi1GYcyqpnu~TUt1-:J1'U 11~1R111 



. V I · 

011~~~el~~~1.:JVlii1~.:J1UrleJi;l11.:J 

. . 

m. 1'1L~'U'ItJ'lh~ll1ru~1~-ru..ij~!;111 m,@&b,ceoo \J1'VI (fl11!~1'W'VI~-!lbbfl'W~1'VI~'W'VIn.Wu 

. ~1~el~\J1'VItl1'W) . ·.;: . ~. \3{~~ ' 
Q.l .ci 0 ~.~ ... Q.l """ · 1 m 'f\. 

cs:. 1'U'VI01'VI'U~11rl1nfl1'1 (11fl1fl1'1fl'l) ru 1'U'VI .......... : ........... ~ ............................... .. 

bU'Ub~U m,(9)~b;ctoo 'U1'VI (!;11ll~1tJ'VItl'ILL!;1'UVlTVI~'U'VIfl~'UVl1~fltlt11'V151'U) 

ct. LL'VI~'I~ll1~Cl'l11rl1fl(;l1'1 (11f11eJ1'1~'1) 

1i11rt1ffi~ll1'«\l1flfl1·1~'U11fl1'«\l1fl.Vlfl'l~(;l1~ 'c\i1'U1'U m 11.tl ~'l{f 
ct.C9; 'U~,_;'VI il1L'Vlfll 'U bfl~ ~'U~fliL:W~'U 'c\i1fi'~ 

. ct.~ Vl1'1lX'U€:i1'U'c\i1ti'~ b~~ 1flti ~!;1b~ll . , 

b.~ i.ntJ~ll~1tJ 'c\i'TU1'VIfl'l 

b.m 'U1'1~11nJ\11~ 1 ~~n~«-:~~. 
~ 

~f1~'lf1n1'il'lfllJ~'lL\l\8~~1'U1fl!n1'iiflLI'I"' r. /. . · . 

'Ufl1~1fl11flflll'W1L~fl1~1'U1(\!fl11 W 
· Un1'!f1n1'il'lfllJ~'lLilleJ11.llj\Wim-; · ~)! ~ t1 W 
t!n1~1fl11flflllcW1L~fliu~u~n11. ~ 



il 0 

ez1elf11'Vi'U~ bbft~ezJel'U b ezJ(9lezJeJ~.:i 1'U 
9J ' I 'iJ 

6livn11ezJt~1t~fl113Ja13J11tlbfl~eJ.:ifleJ3J~"lb{91eJibb1i~1t~br;tijeJu (VMware) 'W~eJ11~~~.:~ CPl "a~'U'U 

~1CJ ?t~€1. ij~1CJu1CJlun11~~Lrh.J~-enm1~CJLbll~~€1~~nuu ~ t.h~LflVl~e:J~€l~~~Ltl'Wfl11~~'U vt~tl~e:J:w~ 
'IJ. 'IJ 'IJ 'IJ 

1~n1CJ1u'VItbCJ~1'W LL~~~€1~~~1~u~n11LLnuflfl~n1CJu€1n'V!~€1~e:J~~~1~~1~nu"a~'VI'h~n1~/n1~'Vl1'N~1-:J 61 
'IJ ~ 'IJ I 

1uci1u~€1~~~1 ..Xu~n11bbtl'LJ flfl~fl1CJ1..!€1f1'Vi~eJ~€1~~~1 i~1~ nu 1~'VI-;h~n1~/n1~V111~~ 1~ 1 n11~~b~'U~el\J~ 
'OJ~tJn~~Lnu1 u cloud f11~V111~€1~?f1'Vif111~ ci11..!~€1~~·th~bflVl~b U'Ufl1·1~~'U· 'Vi~€1~€1~~ 1~fl1CJ1uvn11e.J.:I1'W 

'IJ ' , 'IJ 'IJ . 

'OJ~~n~~Lrh.Jfl1CJ1'W1~'U'Ubfl~€J~fleJ~Vbb~e:JiLL~~1CJb?fij€1'W (VMware) 

~1~~cl1'u f1.:!1Ub~1~~n'OJ€1~?f1'Vif111~ (?f~€1.) t111~uu bfl~€1-:JfleJ~vh L~eJiLL~-~h CJ b?fij€l'W (VMware) 
~ , ' 

L ~€11 'tXu~n11~'iu~1'W bfl1~?f-r1~~'W~1'WV11.:Jfle:J~Vl1 L~ €1iLLnu fl~1 n1.n1 CJ1 'W Lb~~fl1CJ1..!€1 n ?tfl €1. 1~ CJ 1~ '1111~uu 
. ~ , ' 

fle:J~Vl1 L~€liLb~~ht.J L?tii€1'U~11~'W1~f.i~L1~1Vid~ 'V'4U11 ?t~€1. ijt.J~:w1ru.:J11..!~1~ 1 b~~~u~.:J'OJ1n'W 1CJ'U1CJ · 

~e:J~~~u1~ b~'W 'W bt.J'U1t.J Thailand cr.o LL~~~1'Wfl1CJ1 'W'VIthCJ.:i1'WLeJ~~ij'tJ~:w1ru~€1~~ b~~~'W ·vh 1 VIL~~u~ 
~ 'IJ . 

1 'Wf111-~ ~ Lfl'U ~€l~~'OJ1 f1 LA~eJ~fl €1 ~VJ1 L~€1 { LL~~1 CJ L?fij€1'U L~~~'W n€1'\.J 1tl'U · ?f ~ €1 ~ ~ €l.:lf1 11~ CJ1 CJ fl11:W ?f1~11t:1 
'IJ . 

~€1.:!Lfl~€1~~€1~Vl1 L{9ltJibL~_~1CJ b?fij€1'W1 'W~11..! f111~11€1~~€1~~ (Backup Data) ~~~€1LU'U~1'W'Vi~ f1€1 ~1~Vid~ 

o· ~ 

m. ez1el'Ubez1(9lf111~1L'U'U~1'U. 

_ ~ ~~€1 ~'l.J n1ru~ t.l 1 t.l fl11:W?f1:W1 1~ Lfl ~e:J~f1 a:wVJ1 L_~€1{ bb~~1 CJ L~ij €11..! (VMware) ~ ~ ~-:!- ru 'tX€1-:JU 5 U~ n 11 
I " 'iJ " 

.:!I "> If I ,I cv· . 
.. Lfl'a€1-:Jfl€1~'V'41L~€11LL~ez11CJ ~'W c( €11fl11 ?f~€1. 

cs:. 'i~fj~b"lft1b'Un1'i~1 L ilt~n1'i 

bo 1'W t1ut:l~'OJ1n1Li~~'W13Jbil~t:yqp 

~. "l~L~'U~'U'lh~3J1ru 

c;n,®~b ,eta~ u 1Vl (?f1:W~1t!Vid~ bbG1t!'tX1Vid'U'Vinwu'lXT~,eJ !:J'U 1'Vl t11u) 'OJ1 n b~.u-:~utl1~~1ru tJ1~~1u 
'Vt~. ~~c( 

. I 



b. e.Ja~fl1~';h~~1~i'u 
b.® ~1~'U'U61T';ieJ.:J~eJ:W~~1VI~'Ubfl~eJ.:JfleJ:W~1b~eJitt~~1tlb?tileru (VMware) 

'1.1 • 

b.~ 'lh~~'VITI.flTW f111vl1-:J1'W~eJ.:J bfl ~eJ.:J fleJ:W~1 b~ eJi bb~~1 t1 b?tiJ eJ'W b ~:W~'W 
b .!;n ?t1:W 11(1~ tl1 tl~ 'U ~ bb~ ~VItJ1 t1 fl11:W ~ 1 (allocate) 1 VI n'U bfl ~ eJ .:JfleJ :w ~ 1 b~ eJi bb~~ 1 t1 b~iJ eJ'UL~ 

eJ ci1-:Jihh~~'VIfi .n1~ 

b.~ ~~fl11:Ub~ t~VI1t~~eN~eJ:w~~1:Wbbt:-.~'W'U~VI11fl11:Wb~t~.:J ~1nn11~ ~ L1~?t Vl~eJlJf111 1 "il:W~'VI1-:tL61ib'UeJi 
\1 

(Cyber Attack) 

b.<t ?f1:W11(ltlfi'W1~'U'U1~.fl1tlb'U !;nO 'W1Vi'VI1f11~U'Ub~t!VI1tl 
'1.1 

I II I ... 

mi. fl1~1.:Jbba~n1':i~1~b.:J'W 

· 611'l!n.:JTW"il~~1~fi1~-:J~eJ.:J~.:J1~11:W.n1;';:w~rht~:w ~~eJ~"il'W.n1t;eJ1f11~'W1 ttfl~rh1~~1t~~.:Jtl1-:JbL~1L~ttri 
. '1.1 . 

- ~~'WieJt?ttJeJ~L~~'Uf1Tj~~t~eJn1Vi'tclJ'W~~1t~ t~eJ~~~m1~~-:J:WeJ'U~.:J~eJ.:J1~fl1'Utl1'W~1:W~tyt1!1~eJ~1t~VI~eJ~eJt91n~-!! 
. tclJ'U'VItJ~~el bb~~cl1tJfl~1'U 1~~11"il.Y'U:WeJ'U~~-~eJ~11\~t~'U~fltltbrK1 (~.:Jtl fl11~~~f)~~~1-:Jfl~.:Jd"i)~lJf11"jg:j-:J'U1:U 
·t'WG1ruru1VI~eJieJ~n~.:JtclJ'WVI.'l!.:J~eJ1~~eJL~eJ~1~11~ururu~.:J'Utl1~:w1ru11ti~1CJtl1~~-1tJ.:J'U'lh~:w1ru ~.'fdl. l!:l<tb~ 

'QI~ •. ' ... QJQI ·.. . . ' 

iit:-.~flU.:J~'ULitt~~1~~u~~G111~u'th~:w1rutl ~.f'l. l!:l<tb~ "i11ncl1'l!n~'Utl1~:w1ruttrK1 tt~~n1ru~11!n~1'WLf'l1~:on'l 
. . ~ 

'el~?t1VIf1"a''J:W1l.i1~~'U f11)~~?f)).:J'Utl)~:W1Wb ~eJfl11-.ij~VI1fl~.:Jtl ~1tJf1-:J1'W "1 ?t1:WT~Wtl f1 b~ f1 f111-.ij~VI1b~) 
~ ·, . . . . . 

~ . ~ 0 ... 

~.)1~a~Le:J~~flruan~ru~Lbt;t~fl1)~1b'W'Wfl1':i . ~ . 

~.@ e:JUn':iru~~LnueNen.ta.n1tJ'We:Jflbb'U'UbU'U1~. (Hybrid Storage Systems) ~1'W1'W @ su~ 
- • ~ . 'U . . ~ . 

~ .r.d . !1.1 . • ..,; 0 

~.®.® bU'WeJtln1ru'VIeJelflbt'U'U~1tl Unified Architecture 'VI?f1:W11(l'VI1-!11'W bbUU SAN (Storage Area . ~ . . . . 

Network}~1t~btl1L~flel~ FC bt~~ FC~E (Fiber Channel Over Ethernet), bb'U'U IP SAN ~1tlb'll1b~flel~ iSCSI.-

1~ tb~~bt'U'U NAS (Network Attached Storage) ~vi1n11bt~fl'V'l~~1'Wbtl1b~flel~ CIFS/SMB btfl~ .NFS 1~ 
1~t~'VInb'll1b~fleJ~~ncl11:W1'\I~~eJ.:JG11:W11(l1eJ.:J.Yuvi1-:J1'W~1:wn'W1~~~eJ:wn'W~~VI:W~ 

. ~ . . . . . . 

~.®:~ ii Controller '<\11tJd'WLl.h!eJt~n11 1!:1 ~~ ?t1:W11(lvi1~1'WtbiJ'U Active-Active 1~ Lb~~ii ECC ·. . ~ . 

Memory 1l-iUeJtln'h,b~ GB . . . . - . 
~.(9).!;'(1 1~'U'll~~tJn1ru~~Ln~ieJ~~ (Hybrid. Storage Systems) ~'l11t~'WeJ~eJ.:Jii Controller ~iJ CPU 

11:WL~cUeJCJn11 ~ Vltbtl Lb~~ii'<\11'W1'W Core )1:W1litieJt~n11 ~~ Cores 

~.(9).~ 1el.:J.Y'Un11L~~1'W .Solid State Disk ( SSD ) t~eJvi1-:J1'WttU'U HOD Pool .fl1t~1\9l Flash 

Acceleration I Flash Pool 1~ ~1'W1'W11:WLliUeJCJn11 ~~ TB 

· ~.®.<t iivttJ1tlfl11:W~1L?f~:WLL'U'U Flash Cache ( 1:wi.~ SSb ) vi1-:J1'W'U'Wb'VIflbcWbfl~ NVMe 1liUeJtlflrl1 

C9> TB · 

~.®.b ·1eJ.:J.Yun11vi1 RAID bb'U'UUel.:Jfl'W~?trl (Disk) L~tJVI1tl~~eJ:Wn'W ~ ~n b'WLb~~~n~:w RAID ~.:J1lit1u 
. . '1.1 . ~ 

)1:W Di~k ~LfJ'W HotiSpare 'Vl~el RAID-DP 1~ 
- ~.®.ml1el.:J.Y'Un11vi1 RAID bb'U'UviUeJ.:Jn'W~?frl (Disk) b~HVI1tl~~el:Wfl'W m ~n b'WbL~~~n~:w RAID ~.:J1li'l!'U · 

- '1.1 ~ 

11:W Disk vitclJ'W Hot Spare Vl~el RAID-TEC 1~ 
~.(9).~ ii'VItJ1t~~~tR'UieJ~~tt'U'U SAS fl11:Wt~11litieJt~n11 ®o,ooo 1€l'U~el'W1Vi lJfl11:w~1~tieJt~n11 

~oo GB Vl~eJ~n11 '<\11'W1'W1litieJt~n11 ~o vttJ1t1 

· - ~.(9).~ i1'VItJ1CJ'<ij~bnuieJ:W~bb'U'U SSD ~lJfl11:W"ilb~cUelt!flrl1 ~bo GB Vl~el'~n11 ~Tln'WLliUeJt~f111. . v ~ . 

rll 
I 



i. 
I 

i 

I . 
i 

~.®.®o c;t1~1'HI~818~'W~bt?t8Li~c;tflU'UU SSD, SAS, NL-SAS Vl~fl SATA 1m'Wfl'W1rW11~':i1~nuhJ 
Ufl8f1';h ®~~ VlU18 LL!il~':ifl.:J~Uf11':i Scale Out ~eN Controller V!~fl Nodes 1~(b.iUeJ8fY:h <9)~ Controllers 

Vl~H Nodes lt?t8':i1~LL~1 ® Controller/ Nodes (;1{1~1':if:l':ifl.:J~'U Disk 1~~cWfl8f111 ®~~ VlU'JtJ ':i1~ G'l~ 

Controller I Nodes c;t1~1':if:l':ifl.:J~U Disk ~1~ ®;ml~~ (®~X®~~) VlU18 

. ~.®.®® i1~fl.:!b~fl~~flri1Vl~UL~fl~~fltl'U SAN Switch LLUU FC fl11~L~11licWfl8f111 ~ Gbps ~TWTW 
·;n111~cWfl8f111 ~-ports _ 

~.®_.®~ Features 'U'W1~U'U~tln1W~t?!Lrl'U~fllJiil (Hybrid Storage Systems) ~U1Lc;f'Wfl~fl.:JLU'U 
. license LL'U'U unlimited U'W~l1{t?~LL1{ Vl~flLU'W license LL'IJ'Ufit?t~1~-oJ'1'W1U controller 

~.®.®c;n 1~U'U~tln':iru~t?~Lrl'U~fllJiil (Hybrid Storage Systems) ~U1L~'We)~~~fl.:Ji1fl11~c;t1~1':i(lVh 
Snapshot 1~ bt?ttl':ifl.:J-r.'Un11LrlU Snapshot 1~licUfltJf111 ®,o~c;n copies Vl~eJ ve~sion ~fl Volume LL!il~ 
c;t1~11~'V11 Snapshot Policies L'Wf11':itl1Vl'Wt?t Snapshot ~1~~1\IL11il1~tl1Vl'Wt?t.Vl~tl LL'UU Schedule 1~ 

. . ~.®.®ci ':i~U'U~Uf1':iW~~Lfh.J~fl~~ (Hybrid Storage Systems) ~U1bc;f'Wfl~~~a\li1fl11~(;{1l.J1':irivi1 
Deduplication, CompressioA, Compaction LL~~ Thin· Provisioning 1~ 

. ~.®.®ct. ':i~UU~tlfl':iW~t?~Ln'U~tllJft (Hybrid Storage Systems) ~U1Lc;t'W~~~~eJ\I':ifl\l-r'Un11rl1'VIU~ 
. fJWfl1'V'I_ (QoS) ~eJ\If111Li~c;trh~Vl11-:J~'W~~~~LLU.:JL'W Storage System ~~a Adaptive QoS 1~ 

~~®.®b ~a.:J~'lln11L~11~1'W1'W 1~'U'U~tln1ru~t?~Lnu~a~~ (Hybrid Storage Systems) L~1111L~eJ~~a 
L~1nu 1~uu~tln1ru~t?tbnuia~~ (Hybrid ·Storage Systems) L~l.J 1t?t~~f111'U~Vl11'<il~n11~-:JVll.J~eJ\Ifi.:JU~VI11 

· -cil~n11LL'U'U 1~U'U~tln':i·W~t?~Lnu~alJ~ (Hybrid Storage Systems) L~81 
. V .c:1 t 2.1 I ..J 0 11.1 ~ 2.1 

0 
l.d ~ 2.1 

~.®.®ml ~eJ\111 Power Supply eJ81-:J'WeJ8 ~ Vl'W1tl 6l1\IV11.:!1'WVIt?ILLVI'Wf1'Wb~ LL~~(;{1l.J1':if:lf:lelt?!Lulilt.l'Wbt?l 

1~t.J1li~eJ.:JUt?!Lfl~eJ·\IV!~eJ Reset 1~'UU 
~.®.®~ (;{1l.J11t:l~t?t~.:JlutX Rack ~'U1~111~11;)1'W ·®~ d1l~ 

~ . ~ . . 

~.(9).(9)~ ~a\ILU'Watln1ru~L'<il1~eJ.:Jt:-J~~.nru~LtJ'W~t:-J~~La.:J 1llLtl'Uatln1ru<~'t11111~LL'U1'W~VI~a OEM LtJu , u , 

~eJ.:!~ULeJ~ 

~.{9).~o i1t11':i~Utl1~tl'WLU'WL1~11lltiat.Jn'h c;n tl LL'U'ULVl'U~f111 ru (;{f:l1'W~~t?t~.:J (On Site Service®~ 
x.m/x~) 

I . 0 ~. d .... If I I Q 

~.kl 'WU'UJfl11~~1'VIfitnbfl•ael.:lflB~'W1bVIB':ibb11Cij1EJ ~1\J1\J cr eu~ 
~ 

~.~.{9) VlU1t.Jfl1111~1VlGlf1 (RAM) ~'W1~1lluat.Jn11 {9)b GB LL'U'U DDR4 R-DIMM Vl~a~n11 'i\l1'W1'W 

~~~-~ ~ Vltbt.J ({9)b x ~) 111li1~'W1~1llcW'at.Jn11 b~ G8 

.· ~-~-~ ~~'1..16UeJL(;{1.JeJ~eJ.:Jvl1f11~~~~-:JLL~~ti~'U~1f11':i·'Vl1-:!1'W (Configuration) L~eJL~l.Jtl':i~~VIG.fl1'V'I · 

Vl'tJdC.Ifl11a.J'<\i1VlGlf1 (RAM) 1Vfnubfl~eJ-:!fleJ11~1L~eJ{LLll~1f.l~'VI'Li'Jt.J-:!1'WLi-:~1'W~111~v'l'll1t.J-:!1'Wtl1'VI'Wt?t 
~~m atln':iru~~bth.J~B:u~fl1':ia.:~ ,]1u1u G) eu~ 

~ ~ . , . . 

. ~.m.® ~tln'HlJL~eH.Jbt.J.:J~ellJ~LL'U'U Fiber Channel HBA Cards PCI Express 'VI~a~n11 ~~fi'J1l.JL~1· 
1llcW'ac.~n11 ~ Gbps '<\i1'1..11'U. ~ ~a~ . 

~.m.~ 'VIU'Jt.J~t?~Ln'U~ell.Jiil HOD Lb'U'U SAS 'VI~eJ~n-J1 fl11~L~1':iau1~uac.~n11 ®o,ooo ':ieJU~eJ'W1Vl . ~ . . .. . 

. i1~'U1~i~cW'at~ni1. {9).® TB '<\i1'W1tJ11JcW'at.~n11 ~ 'VIU1t.J 

~.c;n.c;n atlnc;iW~t?!Lf~U~eJl.J~ HOD LL'UU NLSAS 'VI~eJ SATA 'VI~H~n11 ~i1~'W1~1lJtiatJfl1·1 ~- TB '<\i1'W'J'W 
q ~ . 

11JcW'af!n11 ~ 'VIU1t.J 

· ~.m.~ c;t11111t:t1i~1'W~1l.Jtl'Ubfl~fl.:!flfll.J~1L~eJ{LL~~1t.J~Vl'Li'Jt.J-:!1'WLi-:~1'WeJ~1~ 

rl/ 
I 
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I 
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~.m.~ ~~'U~e:JbG'f'Ue:J~e:J'Ivl1fl1';i~~~'lbb~~tl1'urhfn';iVi'1'11'U (Configuration) bfl~e:J'Ifle:J:U~'db~el~ L~lJ~1tJ 
~ . 

b~e:Jb~e:J:U~e:Jb ~1fl'Ue:Jtl fl';it1JL~e:J:U btJ'I~el:W~ SAN Switch ~vru1 tJ'I1'U1~'11'Uel~ ~1vr1'uvl'1V1U1~~1:wnu t 'll1 bbfi'UJ 
~ ~ . ~ 

~11el'l~'€l:U~~..ij~VI1b 'U bfl1'1fl1';i 
~ 

~.~ 1tl1bbn'i:u~11a.:tbb~~nfh.!~enJ~bb'U'U11:uf1ud ~1u1u~~1.:~'llat~ ~ ~~ 
'U 'U 'U ~ 

. ~~ct.(9) G'f1:U11ti~1'Hl.:tbb~~n~'W~e:J:U~'U'W1~U'll VMware vSphere 1~tJ~~~'~ Agent u 1Hfl~€l~ 
. . ~ ~ . . 

.,.. tf I I ..:11 

fl'€l:W'\"11~~'€l1bb:U~1tJ bG'f:Ue:J'U. 

~.ct.® G'f1~11t1Qfl'W~e:J~~1u1~~u1'V'J~u'W Guest OS ~ih~uutlijtT~fl1';itl1~b.flVI Windows, Linux, 

Mac, BSD bb~~ Solaris · . · . . 

~.ct.m ~1:U1';l~~11e:J'I bb~ ~ tJR'W ~e:J~ ~ 1 'W 1~ ~u Application u u bR ~eJ'IR e:J:W~'d b~ e:J {bbll~h t1 b~ihl'W 
(Granular Recovery) 1 e:J ~ -~ u Application e:J ~ 1 'I ti' H tJ ~'I~- e:J1 tl d Microsoft SOL Server, Microsoft 

SharePoint, Microsoft Active Directory bb~~ Microsoft Exchange 

~.ct.ct ~1:W11tl£;l~R11:Wsff1i'e:J'W (Deduplication) Vl~e:Jt1uel'~ (Compress·ion) ~e:J~£;l~vl1fl1'j~1~e:J~1~ . 

~.ct.~ G'f1:U11tl nfi'W bR~e:J'IRe:J:wvh b~e:J{Lbll~1 tJ bG1il e:J'U b ~e:JU1:W11 ~~1'U 1~VIuVi1~ tJ fl11b tJ ~ bR ~eN bbll'l11 tJ 
~ 

fle:J:U~'db~e:JibG1ile:J'U\11fl Backup Storage ~'U:W1L~'11'W 
~.ct.b 'JeJ.:ti'u .Replicate ~'€llJ~bfl~e:i'IRe:J:W.~1b~·e:Jibbll~1tJbG'file:Ju1t1~~16l1{9\6111e:J~1~ 
~-~.cnr 1e:J'Ii'Uf111tJ~'U~'€llJ" 1 'W1~~u VM bb(;l~ 1 'V'J(;lb 'U Guest OS \11fl. Snapshot ~e:J~ Storage 

. ~.ct.~ 1'€l~i'un11L~'11'U~1:wnu vSphere Web Client 

~.<t.(i ·G'f1:U11tl~11'€l'l~e:J:W£;lbfl~eJ'IReJ:U~'db(9le:Jibbll'll1tJbG'file:J'Ubb'UU Synthetic Full Backup 
. ~ . . . . 

~-~.(9)o 1eJ'Ii''Uf111b~.:t1'U~1:wnu vCloud Directo~ 1~tJG'f1lj11tl~~e:J:U£;l1tlfr~ vCloud 1~ (Direct 
. ·.. ~ ~ 

.restore) · . · ·. . . . . . . . 

~.ct.(9)(9) fl1U11t1U~V11';1..ij~n1';1'11'U611'je:J~ie:J:w£;l (Backup) bb£;l~f111EJ1tJbf.l~e:J~Re:J:U~1·b(9le:JibG'file:J'WL'\.J~~16l1~ 
~ . 

ii11';1€l'l (Replicate) 1~~1'U'VIU1\le:J GUI b~t11nu 

ci.m. bJe:J~~~vr';h'lb~ nn\ln1-s 
. ~. . . . . . . 

. ci.ct bJbU'U'URR£;l~'l'€l~1~VI11'1tlfi1~~'Ufi11~'W~'€lbG'f'We:JVI~e:JVi'1aruru1n'UVItJ1tJ'I1'W~'€l~-r~11~1R';I11 b~el.:!\11fl 
• ·~ ~ ~ .... .... d.!l . 

b'lJu~vfW~1'Wbnrusnn1';1th~biiu~~n1';1tl~u~;:J1'W~e:J.:~~tl'j~ne:Jun1';1~1:w1~b.Ut~u~1'!:wu~~11n1';1fl'j~VJ'j1-:!n11R~.:~fi1vr'W~ 
~1:w~·tl';l~fl1~b~tJbb'\"11L'U1~'UU~R~eJ'li1tJG'f1';1G'f'WbVI~~e:J'Ifi';I:WtJru~n"1.:! 

ci.~ bJbU'U'UriR(;l~'ltlfl';i~U~eJ11tutrru~11tJ~e:J~~'~1'Wbb~~1~bb-cil.:~~1tJu~eJ1Vfb'l1u~~.:~-:nu~e:J.:~vru1tJ.:!1'W~eJ.:~1'~ 
, ~ , .., ~· . ~ d.!l 

.1 'W1~uu bR~e:J~1tJG'f1';JG1'WbVI~~e:J'Ifl';i:WU ru6ll n~1'1· ~'1';11~i'l'ltHiu RR"vi ~~ -:J'I1'WbU 'WtX'Wi:i1'W~ ~ ~fl1';1 fi';I1:Uf111~ ..ij ~fl1'j .., , ~ ~ ~ ~ 

~u~vn-s ~i1B1'U1\lb'Uf111{9hbil'W'I1'W1'Wn\lfi1';J~eJ-:~i1~u~R~t!'W~1tJ . . 
~ ~ , . 

~.b i1RWG'flJU~bb~~1lli1~n~ru~~e:J~Vi'1:u~1:wvffiw~n';J'j:Un1';l'UbtJU1tJfl1'j..ij~Gffe:J~~-cil1.:~bb~~n1';1U~VI1';1~G'i~ , . . . , 
fl1Ri'~fl1VI'W~1'U';I1~n\l\11'Wb'Ufl~1 

. d.!l , 

ci.ml bU'Wii~URR~r~ije:J1~'\"1~1tJ~G'f~~tl';i~f11~';11R1Bb~f1VI';Ie:Jiifl~~.:!fl~11 . , ~ , 



. \ 

. fi.~ 1~ b'\J'U~ih:.mtJ1~btJCSUtJ ~1:wn't.!fl'U~~'U~elb61'Uel11tJ~'U~ b~1~'U~Bb61'1..!el 1Vf bbrlG1TU fNTU ru l~U'J~fl1f'l 
~ ~ . . 

'lh~n1~11rl1Bb~fWI&viln~ Vl~v1~LU'U~fl1~'Vhn11eJ'UbU'Ufl11~~~11·:Jn11bb~'l~'UV~1\IbU'Uo&&:w1'Un11tl'J~n1~&1fl1 
~ . 

"""~ """~ J:::.,f 
B b~ fl'VI'Jel'U fl(;l fi'J 'l'U 

fi.fi 1~Lt:h.~m~~ubvn~'VI~VI~vfl11:wfi':wn'U ~'1V1'0Jtl~b61o~tJv:w~'Uf'l1~1'VItJb1'Ubb~~\iu1~6{Jel'l~~'U~8b61'UeJ1~ii 
•· ~~ Ill~ . . ~ ~ 

r11?i''l1Vf61~~Lvn~'VI'Bbb~~fl11:wfl':wn'Ub~'U11u'U 
~ . . 

·fi.®o ~~'U~Bb61~B~B'l~'l'VI~bcUtJ'Ul'U'J~'U'U~~Gffv~~~1'l.fl1fl~\i~1tJBb~fl'VI'J0iln~ (Electronic Govemment 
-~ . ~ 

Procurement : e - GP) ~B'lfl1lJUt;y~fl~1'1 

fi.(9).(9) ~~<w~Bb61'UV~'l1~~ufl'~b~VnbU'Uri?i'rut;lJ1~V'l~'l'VI~bcUtJ'UL'U1~'U'U~~Gffv~~~1'1.n1fl-r\i~1tJBL~n'VI1Vilmf 
~ ~ 01 01 ~ . 

(Electronic Govemment Procurement: e- GP) ~V'lfl1~'11ry~n~~'l ~n:w~flru~n11:Wfl11 tJ.'\.J.csu. rl1VI'U~ 
~.(9)~ ~~'U~elb61'Uel~B'l1~v~1'U~1'U~bU'Ue!Wbb61~'1Uf:Y~'j1tJ~'U11tJ~1tJ VI~Bbb?f~'1UqJ~11tJ-r'lJ'j1tJ~1ttW_~fl~eJ'l 

fi1'Utl1'UL'U6111~ri1fl't;y ~n:w~flru~n11:wn11 tJ.tJ.csu. rl1VI'U~ · 

fi.® m ~~'U~BL61'UB~'11~~ufl' ~b~ vnbU uri?! ruru1~B'l~'Ubb~~~ 1tJL~.'U~ 1'UU ru~o'U1fi1'J L1 'Ubb~ n11~ 1tJb~'U 
~ ~ 01 01 01 

bbt9l~~fl~'l~,Jij:w~ri11liLn'U611u~i!d'Uu1'VIficrruru1v1'0J~1mtJ'Ub~'Ua~n1~ ~n:w~flru~n11:wn11 tJ.tJ.csu. n1VI'U~ 
~. ~- OJ 01 

G>o. 'VI~nLnrusz.1Lb~~fl'VI51un1';ivhn';iru1 . 

l~VI~flbflW~11fl1ltifl11~'0J11ru·1~CSU'U~fl11~'U~elbG1'Uel riTWfl'l1'U'OJ~~'OJ11f:ti1'0J1fl11fl111:W 

®<P>. ~fl~1';i1~btfiaubiiiau';i1aE;l~biif1flflrufl:wu~~elfh'VI'Uflbba~auel'Ub~~eueHI.:t1'U · 
. . . . . . . ~ . . 

(9)(9)~(9) ~~'U~Bb?ftJeJ~a\lvh~111'lb tJ~tJu b vttJ'U11tJ~~ LBtJ~flru~ n'loJru~bu'W1~~~1VIu~ 111 'U~vu L ~~~a.:J'l1'U 
~ · ... :· . . ~ . . . 

'VJfl~a 1~tJL ~. "~111·;nu1tJ\..Ib vt.tlu~ru?t:wu~~Vn1VI'U~bb~~~vu b~~~·a'l'l1'U" b vl€11 VJG'11:W11t1~11'0J61V'Utl'Uba n6111 

bU~tJ'ULvttJu1~~1tJbb~~~1\lrl'U .W~v:WLL?f~\lbBfl6111'lh~nvu (Lbfl~~1~vn) 

_ ®(9).~ ~~b~'U1~VI~B1~'U1tJmbUU~Bfl11:WfJW~fl'loJW~bu'W1~~~1\ltl'U~1.Ufl\ITLiflTVI'U~ 'W~8:Wb~tJ'Ub~~rl1tltJ 
1 Vf~1\ltl'U~1~'U.~~~1tJ~~b6-tJ~fJru~n'loJru~LO'W1~~n1VI'U~ 111 Vf?i''lbfl~b ~u1~v~1'li~b'OJ'U 

(9)(9).m ~b61'U~11fl1~B\Ia\lbBfl?f11bU~tJ'UbvttJU'W~B:WbBfl?f11eJ1\IB\l~\IVI:W~tJ1~flB'Ufl11~'Ub61'UB11.fl1 
. - ~ . ·. . Ill . -. . ~ 

(9)(9) .ct Vl1fl~ L?f'U ~'j:1fn1~~1 b il 'U n11~ 1:w~v (9) (9) il F1 ru ~ n11:w ti 11'\..J 1~ n1 ~11 F11~B 61.:J1'U~'VI51 u n11 . . . ·~ . .· . . . . . 

1~~'0J11f:ti1~Bb61'1JB~B\l~b6'liJ€J11fl1 . . ~ 

lll 
.... tV 

G>lm. fl1'j~fl~~ 

(9)~.(9) ri11~~1tJL'Ufl11~~~\lbb~~~tJn1ru~u ~ (n1~) 'W~v:w~'lrl1EJ1tJ1~'UtN1'U~1:w~ri1un.:J1'Ubf'l1·~~n'OJ 
B~?f1VIfl1'j:W b ~'Ufl11~B b U'U fl11:W~'U ~~~B'U~B\l~~'U~B b?f'UB 
~ . ~ 

(9)~ .b ~~'U~B b?f'U,0'<\l ~~ ~\1~1b U'U fl11~ ~~\IV~ 1\1 b U'U'j~ b ij tJ'U bb~ ~?f1:W1.~tlb ~\11'U11:W tl'U 1~'U'U bfl~B~1 tJ . 
. . ~- ." . . ' . 

fiB:W~1b~v{~v.:J ?tf'lv. 1~ · · 

@)~.m ..ij~vhriilvn1;i1~\11'Ubb~~~~tJnvu1:Ufl11l~\11'ULVJnu~~bb~1~'\.J'U ~1'U1U (9) fl~\lb~tJii~b~1~1:W 
~ v~ .· ~ 

I lll 0 · . ·· 

B'U1:WBtJ1\I'UBtJ "\11'U1'U ct fi'U 

<P>m. nT~i-ruth~nu~a~1'U,bbft~u"in1';i'VI~.:Jn1';iezJ1EJ . . . 

. ®m.® ~~'U~Bb61'U~~B\I~'UU1~tl'Ut-J~~nru~ 1~uvtJn1·1 m tJ J:')1tJVI~\Ifl11~11'0J-ru\11'U 
®m.~ iiu~fl11VI~\Ifl11~1tJbb'UU On Site Service 1t.!'J'Ubb~~b1~111CSUfl1-11~uvtJn11 m tJ 

· <P>cr •. 'VIU'JEJ\l1'U-rutlfl«tieJ\J 



b 

(1'U'U'W"a~"a1:W~ b bb~1-:tvl\I'WUJ11'VI b~~"a1~b'VIl n"a\lb'VI'Wi C9lo~oo 
q QJ q 

b'Vl"a~'Wvl o ~~o~ ~bflct~ b'VI"a?l1"a o ~b~~ ~~oo 

................... ~ ....................................................................... . 



~ 

~1e1 ~1~ ~111~ t m~'U t Vi~'U flrufl~u~~el n1VI'U ~tt~~~el'U t ~~~el~~1'U 
~ 

~e:Jb~'We:J~e:J-:) •••. (~e:J'i.J~~'Vl 'W~h~f1_f1£R ~1-:J ~1'1..1 ) ...• 21 "">· 

be:Jfl?i1';ie:J1-:Je:J-:) ~1~'U . "" tU . 

';i1t.J~~be:H:J~f1ru£Rfl'E!-ru~ 
q 

Cl( I .:!I Cl( I 

b 'Vlt.J'U b 'V11VI';ie:J~fl11 

i I 
tt 

f'11eJ5u11:l t911~1~bmeJub<VieJufllru~nJim~eJn1'vru~bb~~~,eJ~~b~eJ~fllru~n'eJru~b\lcw1~ 
~ q 

~1~U :- 'S~U~1~U\9l1:W "-n''ElnTVJ'W~I.I.~~"llelUb"lJ~"lJ'El.:l.:l1tl" 
q 

91 

-s1eJ~~b~EJ~fllru~rnoJru~ : 'S~u1.i:ieJvr1~1:w "-n'eJn1vru~~.~.~~"ll-aUI."ll~"ll'El.:J-:J1tJ" , . q . . • 

-n'm?ttl'El"ll'El.:J ......... : 

. . . 

fl':irul.tltl'S1EJ~~I.~tJ~I.~.:J'El~U1EJ .VJ~'El1~EJ'El:W-rutJr)tj~~1:W-n''Eln1VJtl~ ~.:J1~?11:W1'Smb?I~.:JI.tlt!-n''El:W~b~.:JtJ~:W1ru1~1~'S~U "El'El:W-rUI.b~~tJn,j'~oij'Elf11VJtl~" (VJ1fl1~L~tl~':lEJ 1~-s~'U 6.J 'U q 6.J q 

1.tlu~u ~.~u hlEJe:J:w-ru vr~e:J1~~1:w1-st~tJlju~~1:w-n'e:Jn1vru~) 
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