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"l.leJ'Ub"lHil"l.l&:i.:i1u (Terms of Reference: TOR) 

11"11.:im1lij1.:i~1Lilum1'<&'~~eiueieiu1"ih=!1V1~uun~n~11:!~'Utljruru1l91~ ., ., 

@. l"111:1Jbtlu:1J1 

:wvt11vi tn~m1 t "IJVJ tJ u'i'i:wi6'i1'll1~~1 b fru m 'i~ ~?f e:i ue:iffu hn1 cl1vt~\J1! nPi n~1'i~~u'll~ruun l9l ~ bb~~ 
' "" 

~b~tJ'U Lfl'i'lm'ir;Z:wnvi5u~'i m:wu LtJ'U1tJ 1 m~'lbb~ll 'l"l.Pl. ~ctbm t~tJ1 'UU"il"ilU'UiJ'W'n~n~1 b~e:im'llbb'U'Uf11'i 
'U .. I it 'U 

?te:iue:i eJ'U 1~ tlb u 'LI ~1 'U1'U:W1 mL~~ b oil1?1e:iu'l"J~e:i:w tl'Ubb~~ ~ fl1'U f11 'i?f eJ'U'i'rnil'LI:w1 n n11 ~ o ,o o o fl'U ~.:id 

vi{'l"l tJ1mvi1.:i ~1'U'll'i~~vi6.n1'1"l bfl~e:i.:i fleJ:WYJ1 b~e:i{1 'U w ~u mhh tJ (Server) 'i1:W~'l'i~uu~~ bnu.zf e:i:w~ 
" 

(Storage System) ~~ e:i.:i 1oifnu'i~'U'U?fffUeJeJ'U1~tli1th~~vi5m'l"l 1:Wb 'iAltJ.:i'l"le:i~e:ifl11:w~e:i.:im'ibb~~ 1:iJ?11m'iti 

'ie:i.:i-ru m 'i 1oif.:i1'U nu 'j~'\Ju ?te:i'U e:i e:i'U 1~ tl~1 tJ~1'U1'U ~.:in ~111~ ~.:i i1fl11:w~1 b ll'U ~ e:i.:i~ ~~ 1.:i ~1 b ti'Um'i~ ~?te:i'U 

e:ie:i'U1~tl~1tJU~f11'iflm1~ (Cloud Service) ~bzje:i~e:i1Jl1Vfi1'll'i~~Vl5.fl1'1"l b?f~tJ'i.fl1'1"l 'i1~b~1 ~m~e:i.:i bb~~ 

m 1 :w~'U fl'l'll ~ e:i ~.fl tJ cl1 vt{u 'i~'IJ'\J ?f e:i'\J e:i e:i'U 1~ tl"IJ e:i.:i :wvt11vi tn~ tJ 

b ~e:i~1.:i ~1 b il'LI m'i~ ~?te:i:u e:ie:i'U 1~tl cl1vtfo'W' n ~ n~1'i~ ~u'll~~ ~1 ~ ~bb~ ~ ~ b~tJ 'LI 1fl 'i.:i m'ir;Z:w ~vi 5u ~'i~1 tJ 

u~m'iflm1~ ~i1m~'i:01'U bzje:i~e:i1~ i1'll'i~~vi5m'l"l 'i1~b~1 i1fl11:w~m~e:i.:i bb~~i1fl11:w~'Ufl'l'll~e:i~ntJ 
"' 

m fl{:ofi'1vt'U~ ( 'i1 tJ~~ b~ tJ ~'i~'\J 1 'LI beJ n?11'i'll'i~m Pi'll'i~ m ~'i1 fl1/vt'W'.:i~e:i b ~ru'll1'U) 
"' ' " 

m.h ~~'U.zf e:i b?f'U e:i~ e:i.:iiJvt'W'.:i~e:i{'IJ'ieJ'l 1 Vlb \J'U~ b?f'U m1 fl1"1JeJ'l t:.J~ ~.n rusvl~ b?f'U e:icl1vt{u Lfl'i'l m'id "il1 n 
" " 

u~~vi~ t:.J ~~ t~ tJ b \J'U be:i n?11'i~m"il1 ncl1-W n.:i1'U 1 vtru1 'LI~1.:i'll'i~ b viP1vt~e:icl11! n.:i1'U'll'i~~1'll w b viPi1 vi tJ e:i ~1.:i 
" " ., 

~ f1 ~eJ'l~1:Wf1~vt:W1tJ 

m.m. ~~'LI-if m?f'UeJ~ e:i.:i bb?f ~.:ivt'W'.:i~e:i-r'\J'ieJ'lm ~'i:01'U'IJeJ'lPl'U tl.zf e:i:w~ (Data Center) bb~~'\J~f11'iflm1~ 
'U d.9 'U 'U 

"il1f1 b ~1'1JeJ'l t:.J~ ~nru"l'l1~ tJ ~ e:i.:i 1~{'1.Jm'i{u'ie:i.:im~'i:01'U~'l ~e:i 1 tJd 
"' 

m.bf1.®. MTCS (Multi-Tier Cloud Security Standard) 1'LI'i~~'U Tier Ill 

m.m.~. ISO/IEC ~gijoo® 

m.m.m. CSA-STAR 

m.cs:'.. ~~'UoLJeJ b?f'U e:i ~ e:i.:i bb?f ~'l'i1 tl~~ b ~ tJ ~'IJ e:i.:i Pl'U tl.zf e:i:w~ (Data Center) 'll'i~ b VlPlvt~e:i .fllJ.fl1 fl'IJeJ'l Pl'U tl 
'U 'U 'U 'U 'U 

.zfe:i:w~ (Data Center) t~tJ~eJ'llJbbvt~.:i~~.:im~"il1tJ1'LI'll'i~bV1Plvt~e:i.nilmfl~1.:i01 1:W~1n11 ®o ~~.:i 
" " I 
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kl 

C:I .c:::i, d'.c:::::i Q,I ii 0 C::t, 

C9:'.. ':i1Elii'l~be:JEJ~u':im':iflii'l11~'Vl"il~"il1~mb'Ll'Un1':i 

f11 ':i~ \91'~ 1 \! ~1biJ'Ufl1'H'lel'U eJ eJ 'Uh\ °l1t?i''HJ'U~f11':ifl'111\9i°"i)1 'UTU C9l ':i~'U'U b 'U fl~ \!dth~ flel'l..11 tJ t?i'1 tJ · 

':i1t.1r;i~bBt.1~~\!~E 1 ud 

C9:'..C9l. ?11111':it1 bvt'U~fl1':iflm1\9i° ~\!~E 1 tJffi(?) 

C9:'..C9l.C9l. Infrastructure as a Service (laaS) 

C9:'..C9l.kl. Platform as a Service (PaaS) 

Ci'..kl. m111':imzjm.w1'm~'l..1'Ubfl~eJotl1t.1~'Wb vieJ{b.W~ 1~ 

Ci'..rn. :iJ':i~'U'UUE\!fl'Ufl1':i'4fl~flbfl~EoLJ1t.I (Web Application Firewall) 'V'l~m.11oif\!1'U . .. 
c:I q Q.J 6"c:lc:le:t. Cit. Cit. i.I 

C9:'..C9:'..~':i~'U'U'U':i'Vl1':i"il~fl1':iflf;111~Vl~f;1~?1V15Qfl~E\!~1~fl~Vl~1t.I 

Ci'.. er. :iJ':i~'U'U~ ':i1 "il ?1E'U?lt11'U~ bbr;i~tJ ':i~~Vl5.fl1'V'l fl1':ivl1\! 1'U~E\! ':i~'U'Ufl1':i?l'El'U 'El E'W1r;i'W1~ 'U':i~~'U 

LU':ibbm~ (Application Level) 

Ci'.. b. :iJ':i~'U'U~ ':i1"il?1E'U ?lt11'U~ bbr;i~tJ ':i~~Vl5 .fl1'V'l fl1':ivl1\!1'U':i~'U'U :01'Uoif eJ~r;i fl1':i?l'El'UE E'U biJ 
"' 'U 

Ci'..{;']). m':it.1~«ruru1m':i41\!~1 b 'Ll'W m':i?JE'UEE'W 1i;itlt?i'1t.1'U~fl1':iflm119i"Vl~m tJ~ t.i'Wm Vf'l1~fl1':iflm1\9l ':i~'U'U 
'!. QI QI 'U 

~E\!?11~1':it1 Replicate oifeJ~f;1~flfl~1':iE\!Hbb~1fli;l'l..1~11-if'l1'U~~m1vit.11i;lt.1 (On-Premise) 1~ 
'U 'U 

Ci'..~. er~'Uoif m?J'UE~ eJ\!:iJ'U flm fl':i~vl1\!1'UU':i~"iJ1 b~~ nmn'Uer~'Uoif m?J'WE b ~Evl1Vlih~1 'W fl1':iEEflbb 'U'U 
'U ' 'U 

v v 
c:t, Q.I 0 Q.I """" d' QJ' .:::ii 

~~~\! bbf;1~~bbf;1'U1':i\!':ifl~1'U':ifl1':iflf;111~ ~\!'U 
'U ' 

~,~u~ I \Pl1bb'Vi'l..i~ ·th~~um':iru/m1.n~ 
' ' 

(9) I ~~~fl1':iLfl':i\!fl1':i - ~1b~"ilfl1':iPlfl~1':i~~'UtJ~t1Jt1!1~~~'W1 tJ 

kl 

bfl 

(Project Manager) - :iJtJ':i~?l'Ufl1':itUvl1\!1'W1:i.l-UeJt.1fl11 (9)0 tJ 

b41V1-U1~if"11m':i~'U'Ubfl~Eotl1t.1 I -~1b~"il~1':iPl-fl~1':i~~'UtJ~t1)t1J1~~:ff'W1 UV11\!t?i'Tu 

"" .. 
flE~'V'l1b~m flE~~1b~eJ{V1~mvifl 1'W 1i;i~?J1':i?l'Ub'V11"1 Vl~Em~1~ 

(Network System Engineer) I b~t.11.ifeJ\! 
- :iJtJ':i~?l'Ufl1':itUE~1\!,j'eJt.J er lJ V11\!t?i'1'Ufl1':i~~fl1':i 

BGP Network 

-bu'Uer:iJu':i~n1P1ut.1li'~':i~1t?i'"iJ1nn1':i?JE'Ub~1J'U 
'U 

i.I QJ o QJ ' .<:::!::ii I 

vi1\!m'Wfl1':i"il~fl1':i~ bbr;i 'l..11':i \!':ifl~1':i~'U'Ubfl':ieJ~1 t.1 
'U ' 

flE~~1b~eJ{ (Network System Engineer) 

b41V1ih~erbzjm'li1ruvi1\!~1'U - ~1b~"ilm,flin~1,~~'UtJ~ruru1~~~'W1 tJvi1\! ~1'W 
'U cu QJ Q.I 

fl1':i~bbr;i~~fl1':i';J"~'l.J'U:01'UoifeJ~r;i flE~~1b~eJ{V1~m Vlfl L 'W 1i;i ~?11':i?l'Ub'Vll"1 'Vl~eJ?J1~1~ 
'U "' 'U 

(Database Administrator) 
cl ,, 
bfll'n~E\! 

- :iJtJ':i~?l'Ufl1':itUE~1\!-LI'Et.J er lJ b'Ufl1':ilbfl':i1~vi'bbf;1~ 
,, 

EE flbb 'U'U :01'U~E~f;1 
"' 'U 

.:::ii d ii . 

- ~m1~b'lit.11'li1t1Jm'Wfl1':i Configuration bbr;i~ 

'U~Vl1':i~~fl1':i"11'W-ifm.ii;i MySQL bb(;l~bU'U~:iJ 

~1'U'J'U (fl'U) 

(9) 

(9) 

(9) 
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' v v~v 

~1~U1~Un~~~BUi~UU 

(IT Tester) 

bfl 

ui~n1Pi~~ir~,vn~~1nn1i~Bub~1tTu 
- ~1b~~miP°imni~~uui~mP!~~u~i16ll1:fii"J.fi'u~.:i 

:ffu1u 

- iiui~~Umiru"lu~1umi~~~BUWUU'IJB.:J 

lfli.:Jmi~&\~~.:i1 oli.:i1ubbi;111:iJifo~m·1 bfl lfli.:Jmi 

'lJ 

b~1wu1~~bzjm6li1t1J~1u1"111l! I - ~1b~~miP°im'f1i~~uu~t1Jt1J1~~~u1u~1.:i ~1u 
~Uf1.:JU'1B~.ii'~'IJeNi~UU 

(Security Specialist) 

v v dv.::::J 
b~1~ui~m6lim6li1ru 

'lJ ., 

~~1U~~niilli~UU\P1'111~ 

(Cloud Architecture 

Specialist) 

f1Bll~1b~B{~~m~fllUl'1~~1i~Ub~Pl ~~B~1'1J1~ 
""' ,, 

bnm'IJB.:J 

- iiu,~~umiru~1u1"111l!u'1B~.ilm~f1fo1'1~ 
d ~I ~I 

~1i~Ub~P!bb'1~mi~B~1i buunm er u 

-buu~iiui~n1P1~~,r~,~1~~1nn1i~Bub~1i.Tu 
'lJ 

~1Uf111l!U'1B~.ii'~i~UU~1i~Ub~Pl (Certified 

Information Systems Security Professional: 

CISSP) ~~BUi~mP!~~um~1wru~Ui~nBu16ll1:fii"J 
• 'lJ 

~1un1i~i1~~e:iui~uumi-rmn1"111l!u'1e:i~.il~'IJB.:J 

i~uu ~1i~Ub~Pl (Certified Information 

Systems Auditor : CISA) 

- ~1b~~miP°in~1,~~uu~t1Jt1J1~~~u1u ~1.:i~1u 
fle:Jll~1b~B{ ~~m~fl fo 1'1~~1,~m~P! ~~e:im'IJ1~ 
tj ,, 

bnm'IJB.:J 

- iiui~~umiru"lu.:i1uBBmburnb'1~1~f11u~n~1 

b~mnrn1ui~Uu1"1m1~ bUunm1:iJ~1n11 er lJ 

- bUu~iiui~n1P1~~,r~,~1~~1nn1i~BUb~1i.Tu 
'lJ 

,, ~ ~ 

~1.:J~1U~~1u~~niilli~UU\P1'111~ 

b~1~-U1~1Pl1nii~UU\P1'111{T=-~1b~~miP°in~1i~~UU~t1Jt1)1~~:ffu1u ~1.:J~1U 
(Cloud Engineer) f1Bll~1b~B{ ~~Bb~fl lu fa~~1i~Ub~Pl ~~e:Jm'IJ1~ 

tj ,, 

bnm'IJB.:J 

- iiui~~umiru"l u.:i1u&i~~.:i bb'1~ 1 ~f\'1u~n~1 
b~~1tlU.:J1Ui~UUf1'111~ bUUb1'111:iJ~1n-J1 ~ lJ 

- bUu~iiui~n1P1~~,r~,~1~~1nn1,~e:iub~1i.Tu 
'lJ 

,, q ~ 

~1.:J~1U1P11niilli~UU\P1'111~ 

b~1~-U1~~bzj~16li1t1J~1.:i~1u I - ~1b~~miP°in~1,~~uu~t1Jt1J1~~~u1u m.:i~1u 
n1iU~~1i~~mi Moodle f1Bll~1b~B{ ~~m~flfofa~mi~Ub~Pl ~~B~1'1J1~ 

tj ,, 

bn~1'1Je:i.:i 

(9) 

(9) 

(9) 

(9) 

(9) 



- iitJ-;j~?lu fl1';jru1'W'l1'U~Vl~-:i1,1,i;:i~ 1 ~r\'1tJ~fl'l'J1 
,,,! ., 

"" .. ., ., 
I.fl tJ1 fltJ fl1';ib ';iCJ'U fl1';i?lfJ'U'VlTeJfl1';i~ Vl?lfJ'UVl'J tJ 

Moodle !.U'UnmhJ~1fl11 l!J ti '\11tfa:w1.1.'UtJt:-Ji;:J'l1'U 
., ., 
., "" 

';j'J:IJVl'l?l'U ~ 

., 
@:.~. fl1';j~Vll'i''l';i~tJtJ 

@:.~.C9l. m ~'U~ fl1 ';il'i' fJ '! ~ Vlvl 1bbt:-J'Ufl1';i ~1biJ'U'l1'U 1fl ';i '!fl 1';i~1biJ'Ufl1';i~ VI ?leJ 'U fJ fJ'U 1m.J ~ 1 vt-ru 
'U 

'IT fl~ n'l'J1';i~ ~utJ~fll fll1 ~ ~ bbi;'l ~~ b~ tJ'U 1m -:i fl 1';i!K:w ~ vi5u ~ ';j'1JeJ-:i:wvt11vi tJ 1~ tJ 1VI tJ l'l m fl ';jf)'LJ flri:w'1J eJu b '11 ~'1JeJ-:i 

-:i1'U 1'W1fl';i'l fl1';j~-:Jvt:WVI 1.bi;:i~?i-:i:weJ'Ubbt:-J'Ufl1';i~1b U'U'l1'U 1~:wvt11vim~tJ'IAilil1';if:t.!1.fl1tJ1 'W ITTJ 1'U -Uu5V1~1 n1'W~ 

i;'J-:J'U1:W 1 'WiKfljflj1 

@:.~.h m ~'U~ fl1 ';jl'i'eJ-:i~ V1vi'1 bf) fl?l1';ioif eJ:wi;:J'1JeJ-:iu~m';ifli;:J 11111~41-:i ~11. 'Ll'U m';i:ilVl?lfJ'U eJ fJ'U 1i;:i'U1 'U fl ~-:i 
'U 'U 

ffi~~';jtJVJm1tJfl1';j 1V1tJ~V1vi'11.lJ'U Master Architecture Document ~1:W';i1tJi;:i~1.~tJV1~-:id 
' 

C9l) Architecture Diagram 

l!J) Resource Sizing & Auto Scaling 

rn) Monitoring & Logging Design 

@:) Backup & Restore 

ct) Security Design 

@:.~.rn. m~u~fl1';il'i'eJ-:in1vt'UV11~~Vlbbm~uu (Administrator) '11eJ'l:Wvt11VltJ1~tJ "i\'1'U1'U @: fl'U 
'U 'U'U 

?11:1J1 ';itl b oif11 oU'l1'U';i~'UtJtJ~Vl1';i~ VI fl1 ';jfli;'J11\1)~ij~'1J~Vl~~fll'i' fJ'l~1:W fl.r;)Vl:W1tl bbi;:J~fl';ifJtJ flri:W~i;:JfJ Vl~'liKfljflj1 

1VltJl'i'eJ'l?l1:W1';itlboLJ11 tJu~vt1';i~Vlfl1';i'l1'U~1'11 ~'l~eJ 1tJd~1'Uvt1J1 Management Console 1~ 

C9l) Billing Dashboard 

l!J) Data Transfer 

rn) Cost Management 

@:.ri.@:. m~tJ~fl1';il'i'eJ-:i~Vlb~~tJ:WtJ~fl1';i';i~tJU\i1'UoLJeJ:Wi;:J MySQL bbtJ'U Platform as a Service 
'U .... 'U 

(PaaS) li'11vt-ru 1 i-:i1'U tltJ';i~tJtJ?leJ'UeJeJ'U 1m1 fatJ!'leJ-:i b U'U b 1eJ~otl'U~?l1:1J1';itlb zjeJ:W~eJ bbi;:i~v11-:i1'U~1:wnu ';i~Uu 

\i1'UoLJeJ:wi;:i~1 m 'W fl1';iU';i~:IJ'J i;:Jt:-Ji;:J?leJ'U (Result Server) '11eJ'l:Wvt11vi tJ1~ tJ 1~eJ~ 1-:i?l:W'U';iru ~-:idneJ~otl'U'11eJ'l 
.... 'U 'U 

MySQL l'leJ-:i b U'U 1 tJ~1:w~:wvt11vi m~ tJ n1vt'UV1 



0 

0 

ct 

CS::.<i.ct. trlVf'U~fll';i~e:J\l~~v\'1'\J~fll';i NFS bb'\J'\J Platform as a Service (PaaS) r:l1vifu1'1fn'U';i~'\J'\J 
'\J 

?feJ'\Jffe)'U 1i;iu b~1CJ ~eN b lJ'U b 1ei{i'U~?l1:l.J1';itl1-li\11'U 1~n'\J bfl~eJ\lfl eJ:l.J~1 bl'l ei{bbiJ'li1 tJ~1 m 'LI fl1 ';i'lh~:i.J1i;J t:-Ji;J?l eJ'\J 

(Result Server) 

cs:'..ti.b. 0Vfu~fl1';i~eJ\l~~vl1'\J~fl1';i In-memory Database G'11Vlf'U1-tin'U';i~'\J'\J?leJ'\JeJeJ'LI1i;itl 

cs:'..ti.'111. m Vl'\J~fll';j~eJ\I~ ~vl1'\J~fl1';jfli;J11 vi'G'11V1f'IJ';i~'\J'\J fll';j?f eJ'\JeJeJ'U 1m1'll el·:J:l.JVl11'Vlmi;rtJ b~tJ:W 
'\J ,, 

"" QJ "" ';i1tl!;l~beJ tl~~\l'U 

®) ';j~'lJ'\Jfll';j?feJ'Ueiei'U 1m1'llei.:i:i.Jvi11'Vlmi;rtiu"iFilU'LI 1 -ti Mood le v\'1vi1!1m 'Ufl1';j~~fl1';j?JeJ'U ~ 
' '\J 

1Vf'U~fl1';i~eJ\l~~~\I Moodle bbi;J~ Set up Configuration 1Vf?l1:l.J1';iti1-li'.:i1'Un'\J';i~'\J'\J?leJ'\J 

eiei'U 1i;iu1911:1.J~:i.Jvi11'Vl mi;r tin1vi'U~ 

~) ~~v\'1 Image ~bll'LIA1b~:i.J~'LI (Default) nei'Ufl1';i?leJ'\J b~ei1m'Lifl1';ibl'l~tJ:i.Jfl11:i.J'W~eJ:i.JrleJ'LI 
., 

vl1 fl1 ';j?f eJ'\J'Vlflflf \I 
' 

~) trlVf'U~fl1';j~eJ\l~~bl'l~tl:i.J'Vlf'WtJ1fl';i~1tl'\J~fl1';jfli;J11~1Vf?l1:1.J1';itl';ieJ\lf'UtJfl~fl~1~boif1?leJ'\J 
'\J '\J 

"ii'1'LI1'U ~o,ooo fl'U b~tl~eJ\lvl1';i1tl\l1'Ut:-Ji;J Load Test ~1tl bthbbm:i.J~:W~'ll~'Vl~tlfl~e:J\I 
'\J 

m :i.J fl!] vim tJ 

cs:) m Vf u ~fl 1';i~e:J\l~~v\'1';i~'\J'\J l91 ';i1':il ?Jeiu?lm'LI~ bbi;i~tJ ';j~~'Vlfin1'W fl1';ivl1\l1'LI'll eJ\l ';j~'\J'\J fll';j 
'\J 

?leJ'\JeJeJ'LI1i;i'LI°1m'LI';i~\9lu bU';ibbm:i.J (Application Level) 1~ti~ei.:i:Wf1ru?l:i.Ju~l91.:i-d' 

- G'f1:l.J1';it11-ti.:i1'U~1'U Browser bbi;J~ Mobile Application 1~ 

- ?l1:l.J1';itll'l';i1':il?leJ'\Jfl1';ivl1\11'LI'lleJ\l~1'Uoifei~i;i 1~bbrl Top SQL, Top Users, Top 

Program, Wait Event bbi;J~ SQL Execution Plan 

- ?l1:l.J1';itlvl1fl1';ib~1';i~1\lbbi;J~l'l';i1':il?leJ'\Jfl1';ivl1\l1'U'lleJ\l Moodle Web Server, 

Redis Server bbi;J~ Database Server 1~'V!fl 1 ';i1tlfl1';iboLJ11-li.:i1'U';i~'\J'\J b~tJ~eJ\I 

Vl1?11 b Vll'l'lleJ\IUillVl1 (Root Cause) ~bfl~':il1flfl1';i1 oU\l1'U';i~'\J'\J fll';i?leJ'\J eJeJ'LI 1i;i'LI'1~ 
' v . 

b od'U Uq)V11~ bfl~':il1fl'Vlf'WtJ1 m'lleJ\l bfl~eJ\lfleJ:i.J'W1 bl'leJ{bbd.J'li1 tJ (Infrastructure) 

UillV11~bfl~':il1fl 1 U';ibbm:i.J1'Uw\9lu•1rn{?J1~~ (Source Code-Level) bbi;J~UruV11~ 
v v 

~ QJ ,, 

bfl~':il1fl';j~'\J'\J':il~fl1';i~1'U'lleJ:l.Ji;J 
.... '\J 

ct) m Vf 'U~ fl1 ';i~ ei .:i ~ ~ v11 fl1';iG'11';ieJ\l bb!;l ~ Ef 1 ti.if ei:i.Ji;J (:.J i;i n 1 ';i?leJ'\J b ~ei ir 1 ni;r'\J :i.J11-li1 'LI fl1';i 
'\J '\J 

. . '\J';i~mi;i t:-Ji;i fl1';j?f eJ'\J'\J'LI bfl~eJ\I flei:i.J'W1 bl'l ei{bbd.J'li1ti l911:1.J~:i.JV11i'Vl mi;r ti n1V1'LI ~ 

b) ~1Vf'U~fl1';i~eJ\l~~vl1'\J~fl1';ifli;J11vlbb'\J'\J Multiple Data Center G'f1vif'IJ';i~'\J'\J?leJ'\J 

eiei'U1i;itl 1~tJ:l.JVl11'Vlmi;rtJ~eJ\l?l1:l.J1';itlb~eJflfliifl1flVl~eJ~~\l'lleJ\I Data Center Vli;rfl1~ ~ 
'\J '\J 

1 Vl'\J~fl1';j~eJ\l~~v11';i~'U'U1 Vl?l1m';imei.:i~'U 1 'Limru~ Data Center Vli;rmn~b Vll'loLJ~oif ei.:i 
' 

';j~'\J'\J?lei'\Jei ei'U 1i;iu'lJei\l:i.JV111'Vl tJ1i;r tJ ~ ei.:imm';itlvl1VltJ 1m vr'\J~ fl1';j 1~eJ ~1\l 19leJ b ~ eJ\l 1 'LI1'U~ 

vl1fl1';i?leJ'\JeJeJU1i;JUl911:l.J~:l.JVl1i'VltJ1i;rtln1Vl'U~ 

ITT!) m Vl'\J~fl1';j~eJ\l~~b~1VltJ1~~iim1:1.J~fl11:l.J?l1:l.J1';itl 1 'Lifll';i~ bbm~'\J'\J bfl~eJ'li1tJfleJ:l.J~1 bl'l ei{ 
'\J '\J '\J 

b oif1mv11m';ib~1';i~1.:i bbi;J ~l'l';i1':il?leJ'\J fl1';ivl1\l1'LI'lleJ\l'\J~fl1';iflm1vi' 1 'LI1'LI~:i.JVl11'Vlmi;rtJ 



Q 

~ 

b 

'Vl~?feru b?f:WeJ1..r'il~-:i bb~~ 1 'Ll1'U~:IJVl11'VI CJ1~ CJ~~?f eJ'UeJeJ'U 1m1 m:iJ1'Ll bb~~ b 1m~:1JV111'VI CJ1~ CJ 

rl1Vl'U~ 

C§:'..(9)0. 'LJ'J~~'Vl5.fl1'V'Jn1'J 1 Vl'U~fl1'J 

~ Vl'U~fl1'J'LJ ~u~~ 1lloLJeJ~ fl~ -:I'J~~'U fl1'J1 Vl'U~fl1'J (Service Level Agreement: SLA) ~1ll~ 
" ~ Q.J 0 Q.I .o:;:,j 

lJVl11'VICJ1~CJfl1Vl'U~ ~-:!'U 

cs:'..C9lo.C9l. 'J~CJ~b1mfl1'J~eJ'U?f'UeJ-:! (Response Time) 

m V!u~m'J~eJ-:i~ eJ'U?f'Um~ eJ b VI~ m'Jru~ m -rru~m'J bb~-:if111:1JtJ 'j"~?f-:ifi° b 'li'Ll b Vl~-ii'~.LJeJ-:i'lJeJ-:iu~fl 1'J 
'U 'I 'U 'I 

flm1~ b ll'Ll~'U 1~CJ'J~CJ~n~1m'J~eJ'U?f'UeJ-:i~m1:Wbfi'Ll rno 'LlTVi -Wu bb~miu~fl1'Jbb~-:im1:1J'LJ'J~?1-:ifi°b ~eJ 
'\J 

u eJ-:I n'Llm1ll b~CJV11 CJ~ bfl~~'U"il1flfl1'J1 iu~m'Jflm1 ~1:W1~ 

cs:'..C9lo.h m1ll?f1ll1'JmeJ-:i-rutJ~mru-:i1'U (Capacity) 

m Vl'U~fl1'j"~ eJ-:I~ ~vl1 'U~fl1 'Jflm1 ~1 V!i'J f111ll?f1 ll1'JmeJ-:i-ru tJ~m f1!-:!1'U 1'Llfl1'j"1i-:i1'U'J ~'U 'U fl1 'j" 
'\J 

?f eJ u eJ eJ'U 1m1'll eJ-:Ill'Vl11'VI m ~CJ 1~ CJ~ eJ-:I ?f 1m 'Jm eJ-:i-rutJ~ll 1 ru fl1 'J b zjeJ :IJvl eJ?f-:I ?f m'lf eJll fl'U (Maximum 
'\J ' 

Simultaneous Connections) bb ~ ~ 'LJ~ll 1rufl1 'J1off-:i1 'U 'l1 ~ -:i ~1offu~fl1 'J'V'l f eJ :IJ fl'U ?f-:I ?f ~ (Maximum 
'\J '\J ' 

Simultaneous Users) ~'11'U1'U k>o,ooo users 1~tJ~mruf111ll"il'lleJ-:!'J~'U'U~'JeJ-:Ifom'J1.ff-:i1'U (Resource 
' 

Capacity) bb~~tJ~ll1tiN1'U (Throughput) ~eJ-:I~:1Jw'Ll6n'Uvifl?i1'U 

cs:'.. C9) o. rn. fl1 'J'U ~ fl1 'J?f LJ'U ?f 'U'U bb~ ~m'Ju 1 'J-:i-r m~n 
' ' m Vl'U~fl1'J~eJ-:I'V'lfeJll1 Vl'U~fl1'J~~eJ ~bdm k>cs:'. -ri'11ll-:i bb~~~eJ-:I bbm 'll1 'U mru~ bfl~ b Vl~oii'~oLJ'eJ-:i 

'\J ' 

.n1CJ1'Ll'J~CJ~b1m bo 'U1VJ ~1ll~ll'Vl11'VICJ1~CJ1~bb~-:IbVl~oii'~.LJeJ-:itT'U ~1'U'Vl1-:IbeJfl?f1'J l'Vl'JPl'V'lvl "il~Vlll1CJ 
' 

~b~fl'Vl'JeJtJfl61 ~eJ~-:IfllleJeJ'Ll1m1 b'll'U Line, Facebook bll'U~'U bb~~~1CJ11"il1 

cs:'..C9lo.cs:'.. m~u1'Ufl1'JCJ~~ruru1 ' ~ ~ 

mrum oU'U~fl1'J~eJ-:!fl1'JCJ~~ruru1 m Vl'U~fl1'J~eJ-:Ibtl'U-rm~1.LJeJ:1J~'lleJ-:Im oU'U~fl1'J~eJ 1 'LJ~fl bo 1'Ll 
'U 'I v OJ 'U , 'U 'U 

-Wu i;l~"il1 fl1°''Ll~ ~~Vl~eJi'U~~~tyty1 bb~~ ~eJ-:I?f1ll1'Jti Export oLJeJ:i,J~~eJ~b 'U'J~'U'U?feJ'UeJeJ'U 1mh~-:i'Vlll~ 1 V!nu 

ll'Vl11'VI m~ CJ 1~ bb~ ~i'Jm'J~'UEJ'Ll11oLJ'eJll~,ff-:iV1:1J~ "il~ ti fl~'UVl~eJv11m CJ eJ i:h-:itJ~ eJ~Ji' CJ.fl 1CJ 1'Ll'J~CJ~b1m~n1V1'U ~ 
'\J '\J 

C§:'..(9)(9). fl1'j"~~fl1'JoLJeJll~ 
'\J 

0 v ~ d 11' 

cs:'.. (9)(9). (9). fl1'J?f 1'JeJ-:!'lJ eJll~ bb~ ~fl1'j" b 'j"CJ flfl'U'lleJll~ 
'\J '\J 

m'Jcl1'JeJ-:!oLJeJll~ 1 V!eJ ~1 'U?f .fl1'V'l'V'lfeJll 1 .U-:i1'U m V1u~m'J~eJ-:i~~v11'J~uu 1 V!?11m'Jtiv11m'Jcl1'JeJ-:i 
'\J '\J '\J 

oLJ'eJ:iJ~ b ll'Ll'LJ'J~1il1Y1fl1'Ll 1 'Ll mru~oLJ'eJ:iJffU"il"iJU'Uti flv11mCJV1~eJ 1~-ru 1"111:1,1 b~CJV11CJr;i-:ie.J~v\'11vtl&J?11m'Jti1 i-:i1'U 
'IJ 'I 'U 'I 'U 

1~ m V!u~m'J~eJ-:i~1 b tJ'Ufl1'Jb~CJflfl'UoLJeJll~ b ~eJ 1Vlbn~m1ll'V'lfeJll1'Llm'J1.U-:i1'U.n1CJ1 'U cg:'. -ri'11ll-:i 
'\J '\J 

'f ,, ,, 
cs:'.. (9)(9). kl. fl1 'j" beJ'U CJ1 CJ'lleJll~ 

'\J 

m Vl'U~fl1'J~eJ-:I~~vl1'U 1CJ'U1CJ bb~~bb 'U'J'lJnu~1 'U m'JG'i-:IeJeJfloLJeJll~ ~1llll1m\i1'U?f1 fl~ 1~CJrl1Vl'U~ 
'U d.J 'U 6.3 

'J'LJ bb 'U'U Vl~eJm~'U'J 'U fl1'j"r;i{!eJeJ fl ~1ll f111llb Vlll1~?f:IJ 1 'Ll mruCJ ~oLJeJ·~ fl~{! fl1'j" 1 Vl'U~fl1'J 
'\J ' 

~ Q.I 11' q ' 

cs:'..C9lh fl1'Jbfl'U'Jfl~1'lleJll~"il'J1"il'J'Vl1-:IfleJll'V'l1b~m 
'\J 



Q 

Q 

g]} 

c9:'..®h (9), m ~U~fl1';j~ e:J'l~~ brlUoLJ e:i :IJ~"il';i1'~';i'V11'lfle:J :wvh b~ e:i 1~ bfl ~:ir'U"il1 flU~ fl1';jfl~ 11~~'l'Vl:IJ ~~ 
u u 

:wvt11'Vlm~m ·1h 1 offu~fl1';j 1 ~b ll'LI 1 oJm:wvt~ n bnrusvlm';ibnu-rm·.n-Ue:i:w~"il';i1"il';i'V11'lfle:i:wYl1 b~e:i{"LJmm ~u~n1';i u u 

'l/'l.131. ~crbc( 

c9:'..®~.h m ~U~fl1';i~ e:J'l bnU-rfl~1oLJe:J:IJ~"il';i1"il';i'V11'lfle:J:WYl1 b~e:J{ b~ EJ 1off1~fl1';i~~'Ufl'l°LJ~e:J ~.JlEJ 

~'l~e:i1oJd 
u u 

C9>) bnu 1 'LI~e:i (Media) vt~e:ie:ioJmrufle:i:w~1 b~e:i{vt~m~uufle:i:wYl1 b~e:i{ ~G'11:1J1';iti~n~1fl11:w 
' 

mrnl1'Utlfl~e:J'lbbVl"il~'l (lnteority) bb~~';i~U\9l1Uflfl~ (Identification) ~boLJ1fi'l~e:J~'lfl~11 
'\I .:::> , " 

1~ 

~) ih~UUfl1';ibrlU~fl~1fl11:1J~U'LJe:JoLJe:J:IJ~~~~ brlU bb~~fl1Vl'U~.ff'Ufl11:1J~U 1 'Ufl1';ib oLJ1fi'loLJe:J:IJ~ u u 

~'ln~11 b ~e:i-rn~1m1:wil1b zje:i~e:i'Ue:i'lie:i:w~ bb~~1111 ~er~bb~';i~uuG'11m';imbm'LJo1fe:i:w~~ 
'\I 'U'U 'U 

bnu~n~1H 1~EJ~e:J'l~~bnu111'u Centralized Log Server vt~e:Jfl1';ivl1 Data Archiving 

vt~e:iv11 Data Hashing 

c9:'..®hbfl. m ~U~fl 1';i~ e:J'lij';i~UU fl1 ';iYlG'1"iJL.J bb~~ ~'LI tJ'U\9l1 ~'LI 'Vl1'l ~~~ ~G'\'1vt-ru er~ bb~ ';i~UU 'LJ e:J'l 
'\I '\I '\I'll 

:Wvt11'Vltn~ EJ b ~e:i 1otll'LIfl1';ibo1f11 oJ~';i1"ilG'1e:JUoLJe:J:IJ~ "il';i1"il';i'V11'lfle:J:WW1 b~e:i1~1~~~ brlU 1~EJ~e:J'lG'11:1J1';itlfl1Vl'U~ 
u 

~'Vl51'Ufl1';ibo1f1fi'l bb~ ~111-Ue:i~~ "il';i1"il ';i'V11'l fle:J:IJW1b~e:i1e:i e:Jfl (Export) ~1:1J~:Wvt11'Vl EJ 1~ EJ ~ e:J'l fl1';i 1~ 

c9:'..C9>hc9:'.. fl1';im1"ilG'1e:iuo1f e:i:w~"il';i1"il';i'V11'lfle:J:WW1 b~e:i1 ~mG'11:1J1';itifl'Uvt1-1f e:i:w~ 1~~~~e:i 1 oJ1'.f 
u u 

C9>) IP Address 

~) Date/Time 

bfl) Protocol 

c9:'.) Port 

c9:'..C9>bfl. fl1';j?i'J:We:JU'l1'U 

m ~u~ fl1';j~e:J'l~1bll'Ufl1';i?i'l:We:JU'l1'1..1 ~1:1J~1 ~u ~'ld 
u 

0 e-o:;:i; 0 !U 0 2.1 Q.I 

c9:'..®bfl.®. ';i1EJ'l1'Ut:-i~fl1';i'V11 Load Test b'Vl~fl1';iillb';i:IJ'V11'1Je:JG'1e:JU"il1'U1'U ~o,ooo fl'U 'l/'l';ie:J:Wfl'U 
' 

mEJ 1'LI';i~EJ~nm ®o 1'LI -Wu'1~"il1n1'LI~'l'U1:w1'LI~f1lf1!1 
I O q Q.I ~ ~ I • 

c9:'..®bfl.~. G'1 'l:We:JU';i1EJ'l1'Ut:-i~ fl1';i~ 1 b'U 'Ufl1';ivt~ 'l"il1 flfl1';iG'1e:JUbG'1';i"ilG'1 'U b 'll'U Cloud Formation 

Templates, Database Configuration vt~e:i5'U1 bU'U~'U ~1:w~cJloffu~fl1';i~e:J'l'LJe:J 

c9:'..C9>bfl.bfl. fl1';i1.J1oLJe:J:IJ~ t:-1~ fl1';iG'1e:JU b o1f 1?f bfl~e:J'lfle:J:WYl1 b~ e:i{ bb1J'li1 EJ~:Wvt11'Vl EJ1~EJ~~ b~~EJ:IJ 11l ~ u u 

(Result Server) b~e:J 1~vl1fl1';iG'1e:JUbG'1~"ili'UbblK1 bb~~~e:J'l~1b ll'LI fl1';ifl1';itl1o1f e:i:w~t:-i~ fl1';iG'1e:JUb -U1?ibfl~e:J'l 
u u 

fle:i:wYl1 b~e:i1bb1l'll1 EJ~:Wvt11'VlEJ1~EJ~~b~~EJ:w11l ~ (Result Server) b~e:J 1~vl1fl1';iG'1e:JUbG'1~"ili'UbblK1 ~e:J'l~U 

vt~e:iv11mEJo1fe:i:w~1111~mm';itino1fe:i:w~~'LI1~ m:w';i~EJ~b1m~:wvt11'Vlm~EJfl1vt'U~ bb~~~1:wii1~m~v11n1';ieJ'U 
u u u 

b ll'Um';i-U~~e:iw';i~';i1'll'Lif1!tY'&i ~:wme:i'loLJ'e:i~~?i1'ULJfl fl~ w.131. ~ctb~ bb~~~ ~biJ~~e:in!JvtmEJ 1~ 1 eJ''Une:im1:w 
q I q Q.I 

~EJVl1EJ~e:J:IJVl11'VlEJ1~EJ 



Q 

Q 

~ 

er. beina1"5~l'iei.:i~'Ub~ei'll'a:::n-e:JunTav:l"il1"5ru1 

er.(9). VILJ'l?ielfu ';iel'I fl1"5b lJ'U~ b?f 'Um1 fl1'1Jel'lt:-J~ \91.il ru611~ b?f'UelG'l'1V1~u bfl';i 'I m1d "il1 fl'U~~'Vl~ t:-J~ \91 1i;im lJ'U 
'I.I 'I.I 

bel fl?111~:i.n"il1 flG'\'11.T rn1'U 1VI~1'Lil'i1'l'Li1~ b 'Vl l'3!Vl~elG'l'11! rn1'ULJ1~':i\'1LJ 1~ b 'Vll'3!1 'Vl CJel ~1'1 ~fl ~el'l\911:1.l fl!JVl:w1CJ 

er.b. ~~'Uoif m?t'Uel ~ el'lv11 m1b 'Li~ CJ'Ub ViCJu11 CJ fl1';j~b?f'U el'Vl fl-if eln1V1'U i;i m:1.J11 CJ'1~ b~ CJ i;i 1 'LI\91111'1~ (9) 
'I.I ' 

~1 el~1'1fl11b Ll~CJu b Vi CJUflrui;Z fl~ru~ bQ'\fll1~ 1i;i CJ.if el n1V1'Ui;i'1Jel'l:1.JV111'Vl mi;Z CJ'Vlfloif el ~el b lJ'Ubflru611.ff 'U~1?1i;i~~ 
'i 'I , '\I 

1 ~u~m1~ el'l'Li nu~ bb'1 ~:1.JV111'Vl mi;Z CJ ~el b lJ'LI?111~G'\'1f'l~1 'Lim1w"iJ11ru1 

\91111'1~1el~1'1~ ® ~1el~1'1fl1';ibD~CJ'UbViCJuflrui;Zm~ru~bQ'lfll1~ 
' ., 

flW~fl~W:::bU'Vll1:::bb~::: 
' 

., 
flru~n~ru:::buV111:::bb~::: 
' 

b 'l.J~EJ'\Jb ViEJuf!ru~n~ru::: 
' 

., "" 
beJflii'ITHl1.:leJ.:l 

., . 
bU'Vll1:::bb~ :::"lJeJn1 'Vl'UWI .Uein1'Vl'UW1~ :uan. n1V1'UW1 I .Uma'Uei"il1n~~'Uonmairn 

'I.I 

flrui;Zmjru~bQ'\fll1~bb'1~ 
' 

1 ii QJ I 1" qq I .. I 1" V11~uflru'1fl~ru~bQ'\fll1~ V11~u"ili;i'Vli;im1V11el\9l'J'I V11~u 
'i 'i 'i 'I 'I 

' !I 0 .::ii .et. Q.I v v.d 
'1Jelfl1Vl'Ui;i'Vl:i.JVl11'V1CJ1'1CJ bb'1~'1Je:Jb?f'Uel"il1 flll-J CJ'U 

'I.I 

rl1Vl'Ui;i oif m?t'Uel 

\911:1.l flrui;Z fl~ru~ bQ'\fll1 ~ 
' 

' ., . "" 
bb'1 ~'1Jel fl1Vl'U i;i'V] 

:1.JV111'Vlmi;ZCJn1V1'Ui;i 11 

be:Jfl?f1)eJ1'1~'1 
' I q 

\911'11 'Vlb?f'Uel 

ct.Q'l. ~~'Uoif m?f'Uel ~ el'l"5' i;iv11 b elfl?f1 ';ieJ1-!1~'151V1f uLJ1~flel'\J fl11W"il11ru 1 fa CJ"5'i;i b\9l~CJ:i.J Data sheet, 

belfl?111"il1m1u 161l~'1Jel'lt:-J~ \91.il ru611, Vl~mel fl?111Ll1~fl elU~'U 1 ~bb?f i;i'! f1W?t:i.Ju~'1J el'lu ~m1~ b?f'Uel H el ~1'1 

-lli;i b"il'U 1i;iCJ~el'lvl1bfl~el'lvt:w1 CJrl1fl'\J b 'li'LI ~i;i b~'U 1~Vl~el 1fl'1'1~.ifelm1:1.J b lJ'U~'U 1 ~\911'1fl'Uoif eln1vt'U~ 1 'LI TOR 

oifel ti'..<9l bb'1~oifeln1vt'Ui;i~'U 1 ~b~moifel'I 1~bbn oifel ti'..~, ti'..®o bb'1~ ti'..(9)Q1 'lfll-rel:1.J"5'~v11\91111'lb'Li~CJrnViCJu 

flrui;Zfl~ru~bQ'lfll1~1~vt11.:ioifeln1V1'U~ TOR fi'uoifm?t'Uel'1Jel'lu~'M'Vl 
' 

er.ti'..1 'Umru~e'.f1'1~'1\911:i.J Datasheet vt~melfl?111~w:1.J~"il1m1u161l~'1Je:J'lt:-J~\91.ilru611'~b?f'Uel vt~melfl?f1';i 

U'J~flel'U~'U 1 ~~'Uoif m?f'Uel~el'li11oif m.i'1~1G'! i;i (Update) 1~CJ~el'lii~:i.J1 bb'1~11 CJ'1~b~CJ i;i"iJ1flG'l'111fl'l1'U 1 vtaj 

vt~elG'\'11.T m1'ULJ1~-:il1tb~ b 'V113!1 'Vl CJ'IJ el'IU~~'Vl 1 ~u~fl1';ifl'111 ~ b v11J'U ~'Id~ el'! bb?ti;i.:ioif el:i.J'1 ~-U~ b "il'Ub ~el 
'I.I 

'Li Wflel'\J m1w "il11ru1 1 'LI fl11b?f'Uel11 CJ'1 ~ b B CJ ~'llel'l t:-J~ \91.il ru611~el'lvl1m1e'.f 1'! ~'I m:1.J11 CJ m1~ b?f 'U m11"11 bb'1~ 

~ el.:J1~~~1oif el'\fll-rel:i.J~i;i b~'U 1~ vt~elvl 1bbtiu~oifelm1:i.J'1'11melfl?1111'11-:i 1 ~i11:i.n bb?f~'l 1 ~b i1'LI el ~1'1oU~ b "il'U 

';i1:1.J~'11~uoif eln1vt'Ui;i 1 ~1"11ui11'U 
' 

er.er.1 'U mru~~el'lii m1fu1el'lfl ru~ m.Hu~ bQ'\fll1~'Vl1'1 b 'Vlfl'Llflvt~el11 CJ'1 ~bB CJi;i ~1'1 1 ~ b~ CJ1oif el'lnu 

t:-J~ \91.il ru611 b ~el LJ1~fl el'\J m1w"iJ11ru1vt~el fl11\9111 "ilf u ~el .:if u1el'l 11-J~ \91.il ru6VJ1~ CJG'l'11! fl'l1'U 1 vtajvt~elG'\'11.T rn1'U 

D';i~':i\'1LJ1~ b 'V113!1 'V1 CJ'llel'IU~~'Vl m ~u~m1flm1~ b vl1J'U 
'I.I 

er. b. 1 'U mrum1 b?f'U ei11 CJ '1~ b ~CJ i;i~1.:i 1 'llel'lt:-J~ \91.il ru611 b ~el'Li1~ fl elum1w"il11ru1 :1.Jvt11'Vl t.11~CJ"il~ 

W"il11ru1 ru 1'LI~b?f'Uel11fl1b lJmflru611'vti;Z n 

er.~. vtLT.:i?ielfU1el'l:1J1m:o1'U'1Jel'll'3f'U~oifel:1.J'1 (Data Center) bb'1~'\J~fl11fl'111~ (Cloud Service) "il1fl 
d-3 'lJ 'U . 

b ~1'1Jel.:J t:-J~\91.ilru6VJ1i;i CJ~el'I ~1'Um1fu1el'!:1.J1\911:01'1.J~'l~el1 LJd 
"" 

er.~.<9l. MTCS (Multi-Tier Cloud Security Standard) 1'LI1~~u Tier Ill 

er.~.b. ISO/IEC b~oo® 

ct.~.Q'l. CSA-STAR 



<i 

er.~. i1~~~bB~\9l'lle:J\ll"l'W~oif e:i:w~tJi~ b Vll"!V1~e:i.ni1.n1fl'lle:J\ll"l'W~oif e:i:w~ l\9l~~e:i\l:W bb V1~\l~~\lni~"il1~ 1 'W 
'\J 'U 'U 'U 'U 

UWbVll"!Vl~BIJi1.fl1fl~1\l 11:iJ~1ffJ1 @)0 ~~\l 
q d o a I o ~ v vd v 1 v 

ct.ti. be:irn:f1ii1~~~beJ~\9l'lleJ\l'Uflmrnvivi1\l1'Wui~"il1b~:wnmffut:-J~'W'lleJb?l'WeJ ~1:Wi1~f11i 'W'lle:J @:.~ 
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