
(·h.:~) ~1a~~bila~flln.u;im~ru~bil'W1~ 

1fl~.:Jn1~~~~r~~~\J\Jfle:J3JoW1b\Jle:Jibb3J,j1an~1-:~'VI~bb'VItlbb~~b~3J'IJ~~a'VI6fi1'W 

G>. Vi~fln1':ibbtl~bVI~~tl 

~'JCJ-a~'U'UflB~~'Jb~B1bb~~1CJ~Twn~1~"1JB~6hun .. :mJ\J~~m~'VI':i'l~~~Vi'~l~Blliil1~~n'i\ll.l.~~i~flll 
v ~ 

~1-il'-:~1'Ub't.l'U"il"ilU'U iim-a1-il'-:~1'U~1~-:Jbb~tl 'V'J.fdl. l!>ctctl!> ~-:~iienCJm-a1i-:~1'Ubfl'U ri tJ ~-:~b~~b~eJ~61.n1'V'Jbb6'1~ • • 
b Vlf11 'W l6'1~iim1~~161~CJ ~~~6'11 Vll~611~1-atl1 ~'U~rn-abbnb~1vt1J1~.n1CJ1 'W6hun~1'Wtl~t11m~Vl-a1-:J, 1~e1~1-:Jfl 
tJ-a~~VJB.n1'V'J 

Lt11CJ-a~'U'Uf1B~~1b~B{bb~~1CJ1 m 'Urn-a 1 ~'U~rn-a.n1CJ 1 'W6hun-:J1'Wtl~t11m~VJ-a1-:J"1 en VI -a~'U'U'U~rn-a 
':i1CJ~m1'U16i!~ (Domain Name Server: DNS) ':i~'IJ'U'<ilt1161':i':ivt~1Clb6'1"111B.W (Dynamic Host Configuration 

Protocol: DHCP) 1~'U'U'<ilt116111Uty'l10i-:J1'U (Active Directory) ':i~'U'UDeJ-:Jfl'Ubd-rGifleJ~~'Jb~eJ{ (Anti-Virus Server) 

1~'\J 'U fl11 btl mh CJ b~'U b~ eJ'W'V'J'I! fl-:11'U ..ij 1-:J b Vl~1 bel fl"lf'U (e-payment) 1~'\J 'U ~ ':i'J "il61 eJ'U fl116'1-:J bd6'11 b -ir1-eJeJ n 

(Atti me) ':i~'U'U btl~ CJ'U':i~Git-l 1'U fl1':ib -ir11 i-:J1'U':i~'U'U bfl~eJ~1 CJ ':i~'U'U~t11 fl111"11~-:J m~Vl':i'J-:J bb6'1~1"!1~-:Jri1un-:~1'U 
tl~t11 n -a~VJ-a1-:J, -a~'U'U bb61t11-:J61m'W~ m-av'h~1'U"lleJ-:J bfl~eJ~fleJ~~'J b~B{ bb~~1 CJ bb6'1~':i~'U'U bfl~B~1 CJ fl6'11-:J"lleJ~ 
ri1Ufl~1'Utl~~m~Vl':i'J-:J"1 (System and Network Monitoring) bb6'1~':i~'U'U-r'IJ~.hmlJ'U16i!~ (Web Hosting) 

bU'U~'U · 

~-:JtT'W b ~B 1 ~-a~'U'U fleJ~~1 b~eJ1 bb~~1 CJ bb6'1 ~-a~'U'U bfl ~e1~1 i:J n6'11-:J"1leJ-:Jri1u n-:~1'Wtl~ t11 m~VJ11-:J, 
611~1-atl1 ~'U~m-a 1~eJ ~1~iltJ-a~~V1B.n1'V'J ilf111~tl6'1Bt1111'CJ bb6'1~ilm1~'V'J~eJ~1-ti-:J1iJb u'U1 tJ ~ 1~~1~-a~1'W 

"" 
rn1-rm~1 fl'J 1~~'U f1-:Jtl6'1 eJ t1111' CJVl1-:J 611':i61'U b Vl fdl 1 'W m-ad ~-:~ilfl'J 1~"111 bU 'W ~ eJ-:J~t1lvt1':i~'U'U fleJ~~'J b~ eJ{bb~~1 CJ 

tJ 
~ .dl I .d ~ 

bb6'1~eJ fl':iUJbfl':ieJ"1J1Clb 'V'JeJVl\1lbb Vl'U"1Jel..:Jb\1l~ • 
, tJ If lfl. 1~tl ':i~~f{lfl • 

b ~ eJVl t11 bb Vl'W bb6'1~ b ~ ~ tJ 1~~VJB .n 1'\I'J n111 ~'U ~fl11"1l eJ-:J1~'U'U fleJ~~d b~ eJ1 bb~~1 CJ fl6'11-:J"1lmri1u n-:J1'W 

tl~\1lfl':i~Vl':i'J-:J"1 

m.m 1~eJ~':i~Vl'J1-:Jb~flfl"ilfl1':i 
'U ' 

m.~ hl b U'U~ flf16'1~-:JeJ ~1~vt11-:~~m~~'U fl1':i~'UoifeJ b61'U eJVl~eJvt161tyty1n'Uvt1..b CJ-:J1'W"1leJ-:J-r~ 11'~1 f1111 

b ~ eJ-:J"il1 n b u'U~~hl t-i1'W bnru6VI rn1tl-a~ bil'W~6'1 rn-atJ nu&i-:J1'W"1JeJ-:J ~tl -a~n eJ'U rn1~1~1~ b ti CJ'U~-r~~'W ~~11rn1 
'U d.,J 'U dJJ 

m~Vl11-:J n11fl~-:J n1vt'W t11 m~~tl 1~ m fdl bN e1 bb 'V'l11 'W1~'U'U bfl~eJ~1 e1 611161'W b Vl fdl"ll eJ-:J m~u ty'l1 nm-:J 
1 c::;; ..J d Q.l q d iJ~ 1 il i-1 .c:rl d 1 iJ ct rll.: 

m.ct 1~ b tl'W 'U f1 f16'16i!-:Jtl m~'U "liB 111 'W'IJ ru"lf':i1 CJ"lfeJ ~Vl-:J-:J1'W bb6'1~ t11 bb "il-:J b 1 CJ'W"lfeJ Vl b tJ 'WNVl-:J-:J1'W"1JeJ-:J 
q 'U q QJ 'U " 

vtth CJ-:J1'W "1JeJ-:J-rji 1 'W 1~'\J'\J bfl~el~1 CJ611':i61'W b Vl fdl"lleJ-:J m~u ty'l1 fl6'11-:J ~ -:J':i'J~5-:JiJ &;~ fOl f16'1~ ~~ -:J-:J1'U b u 'W~'W 6'f'J'W 

~~~m~ m~:um~~~~m~ ~u1vtl':i ~ii~l'Wl'<illumd~lbU'W-:J1'Wb'Wfl"ilfl11"1leJ-:Jil~'Uflf16'111'W~';H:.J 
'U .c::::,l '\.1 Q,/.c::t,. 'U I .:::I QJ 'U i.l iJ ..J q Q,l J( Q.l i.l ~ 

m.b ~flW61~'UI?lbb6'1~1~~6'1fl~W~I?lel-:!Vl1~1?11~VlflW~fl11~fl11'WbCJ'U1CJfl11"ilt116i!eJ"il\1l"il1..:tbb6'1~fl11'U1Vl11 • 
'W61~mf1-r~rr1vt'W\1l 1 'W11"1fil"il"il1'W b 'Un~1 

II dJJ q t1 v 

m.g)} b U'U'Uflfl6'1u':i':i~t1l1Vl~eJ'iJ&i'U flf16'1~i!m'l1'V'l"1l1CJ~61\1l 1 'Ufl-r-:Jil 
q 'I 'U q 



1 • ~I vq a 1 1 ~ 1 cv cv iltd i-!' d ,J v d v ~ v , o cv 
rn.~ :W b u 'U t:Ul ~ ~ u 'a~ tJ "tl'U 'a"d:W f1 'U f1 'IJ ~ tJ 'U "IJ e:lb6'f'U"e)'a1 tJ e:l'U VI b "IJ 1 tJ 'U "IJ e:lb6'f'U e:l b VI bb f1 6'f 1'U f1-:J1'U 

~ ~ 

'lJ~ ~m~VI'a"d~~ ~ Vl~ b~ e:l bl'l!'a~:On ~ bb£;1 ~61-:JI"l:W Vl~e:l hJ btl 'U~ m~vhm'aeJ'U btl'U f11'aoU~"IJ11-:Jf11'abb "1J.:JoU'Ue:l ~ 1-:J . 
~ ~ . 

~ ~ iJ J{ 
btl'Uo'a'a:W b'UI"l-r~'U 

rn. ~ hi b tJ 'U~~-r'IJ be:lf1~VI~VI~e:ll"l11:Wfl:W n'U ~.:Je:l1~'lJ f) b6'fo1lJ I:Je:l:W~'U l'll1~ 1 VI tJ b 1'Ubb~ -r:o'IJ1~"1Je:l~~~ 'U cu q d.J ~ cu 
1 ~ . v 

-1i'e:~b6'f'Ue:J1~ilfh61-:J1Vf6'f~~be:~n~VITibb~~l"l11:wfl':wn'Ub-d'U11'11'U 
' 

rn.®o ~~'U-lf e:J b6'f'Ue:J~ e:J~~.:JVI~ b iJ CJ'U1 'U 'a~'IJ'U~ ~Bffe:~~ ~~ 1-:Jfl11"1-r:o~1 CJ~h~ f1VI'ae:JU n~ (Electronic 
~ ~ 

Government Procurement: e - GP) "IJe:J~m:w'\J~~nm.:J 

~~'U-lfe:J b6'f'U e:J~.:J 1~-r'\J ~ ~ b~e:Jn b tl'U ~61 ru ru1~ e:~~~.:JVI~ b iJ CJ'U 1 'U 'a~'IJ'IJ~ ~Bffe:~~ ~~ 1-:Jfl11"1-r:o~1 tJ rn.®® ~ ~· ... ... ~ 

8b~f1VI'ae:JUf1~ (Electronic Government Procurement : e - GP) "IJe:J~m:w'\JQJ~fl£;11-:J 

rn.®® ~~'U-lfe:J b6'f'Ue:J~ e:J~ hle:~ ~1 'Ulfi1'U~ b D'U~~Jbb6'f ~.:JU ru~'a1CJ-r'IJ'a1 CJ~1CJ Vl~mb6'f~.:Ju ru~'a1CJ-r'IJ cu 'U dJI 'U QJ QJ 

'a1 tJ ~ 1 tJ 1~ () f1~e:l~I"J'j'IJ ~"d'U 1 'U6'f1'a~~1flt1J 
~ ... 

rn.®rn ~~'U-lfe:J b6'f'Ue:l~.:J 1~-r'\J fi'~ b~ e) fl b D'U ~ 61 ~ ~1 ~ e:l.:J~'IJ bb£;1 ~~ 1CJ b~'U~ 1'UU ~~5'U11"11'a b 1''Ubb~ f11'a 

~ 1 tJ b~'U bb~~~l"l~ .:j~~il:W£;1 ~11~ bn'U6'f1:W'VId'U'IJ1VI ~61ruru1e:l1~~1 tJ b D 'Ub~'UG'f~ m~ cu '\.1 QJ QJ 

rn.®ct ~~'U-ife:Jb6'f'Ue:l~e:J.:JiJ'lJ'a~6'f'Uf111tU/~£;1~1'U'lJ'a~bflVIb~CJ1n'Ufl11~1-:JI"l~.:Jde:J~1~1~e:J~1~VI~~ b-d'U 
~ . 

iJ iJ iJ I 
<C::1.. CV Q. ~II .dl Q.·QJ .dl I .dl ~ CV Q.J Q.l 

~1'U~~~.:J'a~'IJ'IJI"le:J:W'W1b~mbb:W"ll1CJf1m~ Vl'ae:J ~1'U~~~~'a~'IJ'Ubl"l1e:J"ll1CJ Vl1e:J ~1'U~~~.:J'a~'U'IJ1f1~11"111:W:W'UI"l~ 

'lJ~e:~~.n'ml"l~e:J"ll1CJ Vl~e:J .:J1'U~~~~~'lJmrum~~1CJ61QJ~1ru bD'U~'U "il1'U1'U1~ue:~CJn11 ® 61QJQJ1 ~~il1-:Jb~'U 
., J' ., .., 6j I ., 11.., I .., ~I .I " vd .., 1 

fl1'a~~Bife:l~~~1-:J b'Ubb~£;1~6'fQJ~1 :W'Ue:li:Jf1d1 b ~1'U'IJ1VI bb£;1~bu'Uu'a~6'f'Ufl11UJ/~£;1-:J1'U"IJe:l.:J~CJ'U"IJe:lb6'f'Ue:l ~CJ~'a.:J 

n'IJ?i1'U'a1'1lfl11 ~:o16'f1VIn~ Vl~e:Je:l.:Jflfl'afl11"l~:O l~CJ61ruru1~-:Jf1~11~e:l.:J~1bU'Uf111:W1bb~11~bn'U ct tJ tJ'Ufi.:J 
dJI dJI QJ Ql 

., dd v .1:: .% vd v v v "" v • 1 " "" .11 v 6j ., dd 
'J'UVI CJ'U"1Je:lb6'f'Ue:l VI.:J'U v.JCJ'U"IJe:l b6'f'Ue:l~e:l.:Jbb6'f~.:JVI'U.:J6'fe:l1'\J'ae:l.:Ju1~6'f'Uf111UJ/~£;1-:J1'U Vl'ae:l b11b 'U16'ft1Jt1J1 b 'U"d'UVICJ'U 

~ ...... 

.. "" r£. ':i1£Jfi::Le:l£l~fJWflf1~W::L~'W1:: 

~"IJ1CJ~~~e:~~~ibu'U~1'Um:w'a1CJ!;1~baCJ~fJru~n~~bu'W1~ Ll"l1-:Jfl11~~Bffm~'IJ'IJI"le:J:wvbb~B{b~"ll1CJn!;11-:J 
VI~ bb VI'Ubb!;1~ b ~:W'lJ1~~VITifl1'W 1~ CJ~ ~VI11"11.n' ru~l"le:J:W'iAl1 b~e:J1~ b D'U"IJe:l.:J 1 VllJ1lJ bl"l CJ(lf1~~~-:j 1 i.:J1'Um~:w1tle:l'U ' ~ 

1 Vf b D'U 1 'lJe:J ~1~il'lJ1~~VITifl1'W e:l~1-:JUe:ICJ~.:Jd 
. ~ 

ct.C8> ~"tt1£J~e:J.:J~1bil'Um-alij'~'Vi1bbN'Un11~1bihA.:J1'U bfl'Hm-a bbN'U~ .:Jm-a~ ~~.:J 1~a3l~n~ru::m-a 

L~e:l3J~e:JLb'U'U Redundant ~.:J-a::'U'U bbft~tl-a::3J1rum-am-at11m::bbfll'W.W1"tte:J.:Je:Jtln-aw~.:JVI3J~ • 
ct.l£1 -a::'U'Ufle:l3J~1b!Ple:l~bb3.hhmt 'U'U Hyper Converged Infrastructure 'W~e:l3J'If~ 1 tl"abbf113J • 

-a::'U'Utl~u~m-ati1VIj'Ubfl~e:l.:Jfle:l3.1~1b!Ple:l~bb1i,j1EJ ~1'W1'W m Node (~1'W1'U C8> oa::'U'U) 

ct.l£l.C8> ~~bfl~e:l.:Jfle:l3J~1b!Ple:l~bb1i,j1EJ~bU'U'a::'U'U Hyper Converged Infrastructure (HCI) 
"' 

ilflru~n~ru~bb~fl~ Node ~.:Jil 
' 

ct.®.®.® iJwt.,hmJ'a~:W'J£;1~£;1fl£;11-:J (CPU) LL'U'U ®~ LLfl'UVI~fl (®~ Core) Vl~e:J~n-;h 

~1VI~'UI"le:J:W'iAl1b~e:J~bb~"I11CJ (Server) 1~mu'W1~ bb£;1~iif111:Wb~'J61ruru1ru'UT~flT~f'U:o1'Ub~tJe:JCJfl11 ®.® GHz ... ... ~ 

"'il1'W1'U1:Jt!mHYl1 ® vttbCJ 

ct.®~®.® ilwt11CJI"l11:W"il1VI"'fl (RAM) 'llil~ ECC DDR4 Vl~e:l~fl'h "IJ'U1~1lJue:JCJf111 

cAl 0 Q.IQ.~ • oCi d A~ 
ct.h®.rn :W'lle:J~6'f1VI'a'U~~~.:J Hard D1sk "1l'U1~ rn.cr" Vl'ae:l ®.cr" Vl6'f1:W11()~~~-:J Hard Disk 

1~"il1'U1'Ub~tJe:JCJn11 ®® vti.l"dtJ bb£;1~1e:J.:J~'Uf111'Vh~1'Ubb'U'U Hot-Swap Vl~e:J Hot-Plug 1~bD'Ue:J~1~tJe:JCJ 



~.~.(9).~ ilvttl'JtJ~~bn'Uob'enJ£;1~-:l~H 1 tJif 
'\1 

®) "llil~ Solid State Drive (SSD) Vl~H M.2 Device eJ~';i1f11';iri1tJ1mJob'm.m 
'\1 

hl,j'eJtJf111 (Transfer Rate) b GB "ll'U1~ri'J1:W~1,J,j'HtJf111 ~~o GB "il1'W'J'W1,J,j'eJtJf111 ~ vttl'JtJ • 
~) "llil~ Solid State Drive (SSD) el~-;i1f11-;iri1tJ1eJ'Wob'eJ:w£;11,J,j'HtJf111 

'\1 

(Transfer Rate) b GB "1J'U1~ri'J1:W~1,J,j'HtJf111 ®.~~ TB "il1'U'J'W1,J,j'HtJf111 ~ vttl'JtJ • 
m) "llil~ SATA Vl~H SAS ~lJri'J1:Wb~'J1,J,j'HtJf111 Q'll,~oo -;iel'U~H1'W1'Vl 

vt~H~n11 "ll'U1~ri'J1:W~1,J,j'eJmd1 b TB "il1'W'J'W1,J,j'HtJn11 ~ vttl'JtJ 
• v 

~.~.®.ct iJ DVD-ROM Vl~eJ~n-J1 bb'IJ'U~~~-:!.f11tlb'U (Internal) Vl~H.f11tl'Uelf1 (External) 

~1'U'J'U C9l vttl'JtJ Vl~el6'f1:w1-;itl';ieJ-:l~'Uf11Wl1-:!1'Ubb'IJ'IJ Virtual Media 1~ . 

~.~.®.b i!-deJ-:!b~eJ:W~eJ';i~'IJ'Ubri~H"ll1tJ (Network Interface) bb'U'IJ 10/100/1000 Base-T 

Vl~H~f111 ~1'U'J'W1,J,j'HtJf111 b -del-:! bb£;1~bb'IJ'IJ 10 Gbps (SFP+) Vl~H~n-J1 vr~'m.Jb?f'UH 1:w~£;1 SFP+ 

Transceiver bb'IJ'IJ Multimode (10Base-SR) ~1'U'J'W1,J,j'eJtJf111 ~ -deJ..:J 

~.h®.Q'll i! Power Supply bb'IJ'IJ Redundant Vl~H Hot Swap ~1'U1'U ~ VlU'JtJ 
.c:::1 cv.c:!::l v QJ ~ .c.,QJ il ..:::.. Q.l 6' ~ 

~. ~. C9l. ~ :W'Vl'U-:! ?f e:J';i'IJ ';ie:J..:J f11-;i?f'U'U ?1'4 'U'Vl1-.:J b 'VI rl'U r1 ~1 f1'1J ';i~'Vl b ~1"1J e:J..:J t:.J£;1 ~ .f1 UI6VI'Vl';ie:J ?f1"1J1 
... """ .., ~'I 0 I ~ 1 .., .., I ... fll d d 1 Jl "llel..:J b ~1"1lel..:J t:.J£;1 ~.f1 tu6VI b 'U u';i~ b 'VI~ b 'VI tJ ~ tlbelf1?f1';i';i'IJ';ieJ-:l~..:Jf1£;111 ~~~el..:J b u'Ubel f1?f1';i'Vlel elf1 b'V'lel fl';j..:)f11';i'U 

1~tJbu'V'l1~:W1~'U'V'l~H:Wbe:Jf1?f1-;ib?f'Wm1r~1 
cr.IEI.IEI ~~U'UU~U~f11'Hhvti'u~~'U'U Hyper Converged Infrastructure (HCI) ~1if 

b'Vlrlb'Libfla Storage Virtualization Vl~e:J Distributed File System bthJHa1-:~umJ il~ru~n~ru~~..:~if 
~.~.~.® rl11:W?f1:W1';itlb'Uf1T~'I'h Data Load Balancing Vl~e:J Disk Balancing bdeJi! 

f11';ib~:W Storage Vl~e:J Node Server .f11tlb'U Cluster 1~ 
~.~.~.~ ?f1:W1';iti'IJ~Vl1';i~~m';ivttl1tJ~~ bn'Uob'eJ~£;11~tJm~v11..:~1'Ubb 'IJ'U SSD caching 

bb£;1~ "Storage Tiering Vl~e:J Optimize Tiering" 1~ 
Q.l~i.l il.c:::l il il 

~. ~ .hm ';i~'IJ'Uf11';i~~ bf1'1J"lleJ:W£;1~eJ..:J:Wrl11:W?f1:W1';itlf1';i~~1 tJ"lleJ:W£;1"1J1:W Node Server 
'\1 '\1 

l,J~1n'i1 ~ vt~H m r;11b'U1b~H1:w1~bn~m';i~qJvt1tJ"IJH..:~-il'H~£;1 
. ~.~.~.~ ?f1:W1-;itlbb?f~..:Jf11-;iboU-.:!1'U"lleJ..:J Storage Vl~H HCI b-d'U lOPS, "10 Throughput 

Vl~H 10 Bandwidth", 10 Latency 1~bU'UeJ~1-.:J,j'eJtJ 

~-~.hct lJrl11:W?f1:w1';itlb'Uf11';i611';ieJ..:Job'e:J~£;1 (Backup) bb'IJ'IJ Daily bb£;1~ Hourly 1~ 1~tJ 

?f1:W1';itlfl1VI'U~ Policy 1'Wf11';i611';ieJ..:Job'eJ:W£;1, fl1Vl'U~ Retention bb£;1~~-.:J Schedule 1~ bb£;1~?f1:W1';itln~'U 
'\1 '\1 

(Restore) oifeJ~£;11~bb'U'IJ File bb£;1~ Full VM 

. ~.~.~.b ?f1:W1';itlb~:W Resource 1~bbtl "CPU Vl~H Virtual CPU" bb£;1~ "Memory 

Vl~H Virtual Memory" 1tJ~..:~ VM 1'Wmru VM 1-if Resource b'Vl~1't!'Ubfl'Un11fh~n1vt'W~1'U';i~'IJ'IJ HCI 

1~tJel'~1'Uii'&i (Automated Hot-add) Vl~H b'U"lltu~~ VM J'Ubtl~vh..:J1'UH~ 
. '\1 

.,j 'I" Cl """ I QJ __J d 0 '/ 

~.~.hQ'll b:weJ Node ~f1b"ll CPU Vl';iel Memory :W1f1bf1'Uf1d1?f~b1'J'U'Vlf11Vl'U~b'U-;i~'IJ'IJ HCI 

';i~'IJ'IJ~~~H..:J6'11:W1';itl~1tl VM J'U1 tl~..:~ Node ~'U1~~1:Wri'J1:Wb'Vl:W1~6'1:W b~H~f1~1tl-;i~~'VITI.f11'V'lf11';ivl1..:11'U 
"llel..:J';i~'IJ'IJ1m~tlel~ 1'Wii'&\ (Distributed Resource Scheduling Vl~H Dynamic Scheduling) 

~.h~.~ 6'11:W1';itlvl1 "Static Route Vl~e:J n1Vl'U~ Routing Gateway 1 'IJ';i~~'IJ VM", 

"Source NAT/Destination NAT Vl~e:J Inbound/Outbound Traffic 1'W';i~~'IJ Application Tier", "DHCP 

vt~H DHCP pool (IP pool)", "DNS Proxy Vl~e:J~-:!fh DNS Server" bb£;1~ Access Control1wA'n~ru~ l 1 
~ ... col I ... ... 1... 1 ..\J''Or 

Role-Based Access Control (RBAC) b~btl'Ue:JtJ1-.:J'UeJtJ bb£;1~6'11:W1-;itl6'l';i1-.:J Virtual Switch 7-:!1 .f11tl 'U 

';j~'IJ'IJ1~ ~ 
~AJ()'Yt --~s ~ ' v; ~-



cs::.®.®.ri 6'11l-!1~tl'Vh Network Diagram bb?f~~ Topology fl1~b~'ell-l~'elfl1CJb~~~'U'U HCI1~ 
cs::.®.®.@)o 6'11l-!1~tl~?ftl1'W~fl1~·vhn'W 1~~~1 'W~~~'U'1l'el~bl"l~'el~bbll~1CJ (Nodes) ~~'U'U 

'U 

~~bfl'UoU'ell-!~b?fiJmJ bb~~ Virtual Machine bb~~~bl"l~'el~~mi?f~1~~'W.fl1CJb~~~'U'U HCI 
'U 'U 

CS::.®. ®.@)@) lll"l11l-l 6'11l-11~tlb 'U fl1~'U~V!1~~~fl1~~~'U'U~~bfl'UoU'ell-l~ b?fiJ'el'U 1~CJ6'11l-11~tl 
'U 

1"11'UI"ll-li~m~~~fl1~vl1 Snapshot, Backup bb~~ Recovery 1~ . . ' 

cs::.®.®.@)® 6'11l-!1~m~l-l~'l.lbb'U'Ufl1~vl1~1'W'1J'el~fl1~D'WVin.u''ell-!~b'W~fl'l~f1!~ Compression 
'U 'U 

bb~~ Deduplication 1~ 
QJ 0 , .,j I ~ 'VJf .,)<} QJ col 'V 

cs::.®.®.@)m ~'el~~'Ufl1~'V11 Erasure Cod1ng b'V'l'el'll'JCJ~~m~ b'll'V'l'W'Vl b't.Jn1~"il~bf1'U'1l'el\J~ 

<C.l!l.m ':i~'IJ'Utl~u~nT:i~h'VI~'ULfl~eHiflvl-loW1L~vibb3.i1i1a Windows Server Standard 2019 

Vi~v~n11b~tllll"ltu~m~ru~~1l-l m Node 'el~1~oU'elCJ~~oQ . • 
cs::.®.m.@) il?i'Vl~fl1~botl~1'UblioU'elCJf111 @)O~ Processor Core bb~~bVlboWCJ~'V'l'elG'l1vtf'U 

.,j "" <{ I I .J 'V . 

'll~bl"l~'el~l"l'ell-!'V'l1b~'el1bbl-1'1J1CJ'Vlb?f'U'el~1l-!'1J'el CS::.®.@) 
' 

cs::.®.m.® iJ?i'Vl~fl1~b otl~1'WI"l1'el'U l"l~l-1 bl"l~'el~l"l'ell-1~1 b~'el{ bbll-d1 CJ~ b?f'W'el b?fiJ 'el't.J'U'W HCI 

'<S1'l.!1'l.!blJoUeJCJn11 @)0 VM 

" <C.m e~tlmwn':i~l\11a~ruru1Nflv3.1'W1b~tlihaiimJ ~1'W1'W 1£1 "If~ ill"lru~m~ru~'el~1~oU''elCJ~~il 
q CUQI ~ q 

CS::.m.@) ll'1l'U1~ Hardware Throughput 1~~~~~hl.U-ewn11 ~~.Q "Switching Capacity 

vt~'el Bandwidth" ~1l-11ll.U-emrd1 ® Tbps bb~~ Forwarding Rate ~~~~1lloU''elCJn11 @),CS::oo Mpps 

CS::.m.® ll'V'l'eli'Vlbb'U'U 1/10 Gbps (SFP/SFP+) "111'l.!1'Uhl"tJ'elCJf111 cs::·~ -d'el~ 'V'l~Bd.Jb?f'l.!'elbl-1~~ 

SFP+ Transceiver bb'U'U Multimode (10Base-SR) "111'W1'UhloU''elCJn11 b vt'l.hCJ 

CS::.m.m ll'V'l'el{'Vlbb'U'U CS::o Gbps "111'W1'UbJoU'elCJf111 b -d'el~ 'V'l~'ell-lb?f'U'el SFP+ Twinax Copper Cable 
0 I il il 

"il1'U1'U'el CJ1~'U'el CJ @) b?f'U 

CS::.m.CS:: ?f1lJ1'j"tJvl1 Routing Protocol bbtJtJ OSPF 1~Ltl'U'el~1\loUm.J 

CS::.m.ct iJ Power Supply bb'U'U Redundant V!~'el Hot Swap '<S1'l.!1'W ® vt'l..bCJ 
.c:IV.d:IClJ QJ ~ .QQJi/ .Q.Q.It{CI 

CS::.m. b l-IV!'U~?f'el1'U ~'el~ fl1~6't'U'U ?f~'U'V11~ b 'Vll"l'U l"l"il1f1'U~~'Vl b"il1'1J'el\l~~ ~.fl f1!6VIV!~'el6'11'1J1'1J'el~ 

b ~1'1J'el\l~~~i1ru6V11 'Uth~ b 'V1P~1 'V1 CJ 1~ tJ b'eln?f1~fu~'el'~~"n~11"il~~'e)\l b tl'Ub'el n?f1~~'el'elm ~'e) 11"l~~m~m~ mu'V'l1~ 
.,j "' 

lJ"'CJ'U'V'l~'ell-!b'elf16'11~fl1~b?f'U'el~11"11 

<C.<C t~tln':iw\lt~.:~n'Wbfl~tl"!i1a (Next Generation Firewall) bb'IJ'IJ~ 1£1 ~1'W1'W 1£1 "Iff! . ' " Cil. QJ I il Q.J .c:l 

l-1 11 ru~ n~ru~ 'el CJ1\I'l.!'el CJ ~\l'l.! 

cs::.cs::.@) btl'l.!~'l.lmru Firewall 'lltJ~ Next Generation Firewall bb'U'U Appliance 

cs::.cs::.® iJ Firewall Throughput hioU''elCJf111 ®ct Gbps 

CS::.CS::.m il-d'el~b~'ell-l~'el~~'U'Ubl"l~'el-d1CJ (Network Interface) bb'U'U 10/100/1000 Base-T 

V!~'el GE RJ45 V!~'el~n'J1 '<S1'l.!1'UblJiJ'elCJf111 ~ -d-eN 
.c:l I .d I .c!l I 

cs::.cs::.cs:: l-l'll'el\lb'll'ell-l~'el'j"~'tJ'Ubfl~'el'1J1CJ (Network Interface) bb'U'U lG (SFP) vt~'el~f111 

"'11'U1'UbaiiJ€lCJf111 ~ 'll€1\1 'V'l~'e:ll-lb?I'W€1 Ll-1~~ SFP transceiver bb'U'U Multimode (1000GBase-SX) 

"111'W1'l.!1ll.U-emn11 ~ vtU1CJ 

cs::.cs::.ct il-d€l\lb~€ll-!~m~'U'Ubf1~€l"ll1CJ (Network Interface) bb'U'U lOG (SFP+) vt~€l~n11 
'<S1'U1'WblloU''elCJn11 ® -d'el\1 'V'l~m..JL?f'l.!'elbl-1~~ SFP+ transceiver bb'U'U Multimode (lOGBase-SR) "111'U1'U 

1ali.lemn11 ® vtu1CJ 



~.~.b 6'l1l.ITH1~11~6'lel'Ubb~~cl1el~n'Wfl11'4f1~n~tlbb'IJ'IJ~1~~ el~1~um.1 ~~.Q Syn Ftood, 

UDP Flood, \CMP Flood, IP Address Spoofing, Port Scan, DoS or DDoS, Teardrop Attack, 

g<ll "'1"' Land Attack, IP Fragment, ICMP Fragment bu'U~'U WI 

~.~.~ 6'l1l.l11tlvl1f111flTV!'UWI IP Address bb~~ Service Port bb'IJ'IJ Network Address 

Translation (NAT) bb~~ Port Address Translation (PAT) 1~ 

~.~.~ 6'l1l.l11tlvl1~1'U~f1~ru~ Transparent Mode 1~ 

~.~.ri ?11l.l11tl Routing bb'IJ'IJ Static, Dynamic Routing 1~ 

~.~.®o il Power Supply bb'IJ'IJ Redundant vt~el Hot Swap '<il1'W1'U ~ vttbtJ 

~.~.(9)(9) 6'l1l.l11ti'IJ~vt11~W~f111eltlmru~1'Ul.I1~1:01'U HTTPS vt~el SSH 1~btl'Uel~1~ueltJ 
' "' 

~.~.(9)~ 6'l1l.l11mn'IJ bb~~t'1~11tJ~~batJmb~~~11~6'lel'Uf1111 -tl~1'U (Logging/Monitoring) 1u 

~tlbb'IJ'IJ Syslog 1~ 
~.~.(9)gj ?11d.J11tl1-ti~1'U~1l.ll.I1~1:01'U \Pv61~ 

"' 
~.~.(9)~ ?11l.!Tmvh~1'W~m~ru~ Virtual Domains vt~el Virtual Systems vt~el Multi-Instance 

1~el~1~Ueltl ~ Licenses vt~eJ~fY;h 

~.~.®~ 1el~-r'Uf111vl1~1'Ubb'IJ'IJ Two Factor Authentication 1~W~tJ1:iJ9i'el~~WI~~ Token 

Server vt~el ?11d.J11tlb?I'Ueleltlmclb~d.Jb~d.J~1vt-r'Um1vl1 Two Factor Authentication 
' 

~.~.®b ilt11~~VI5.fl1'V'lf111vl1~1'U (Throughput) "llel~ IPSec VPN 1m:iJueltJfl';h ~o Gbps 

~.~.(9)~ ?11d.J11tlvl1~1'Ubb'IJ'IJ High Availability (HA) 1~ 
.:::::1 OJ.c!:l Cl.l QJ .<::::1.. ~Q.I v ..:'::\ QJ ~C:I 

~.~.®~ l.IV!'U~?Iel1'1J 1el~f111?1'U'IJ?I'U'UVI1~ b VI fi'Uf1~1 fl'IJ1~VI b ~1"llel~ t:.l~ ~ .fl t\JBVI'\1!1el?l1"ll1"ll el~ 
' "' "" .., .. 1 Q I 1 '1 .., .., I "' .;<ll .J d '1 .!/ 

b~ 1"ll el~ t:.J ~ ~ .fl ru BVI 'U u 1~ b VI I'll VI tJ bWI tJ bel fl6'l111'1J 1el~ WI~ fl m1 ~ ~ ~ el~ b u 'U bel fl ?111VI el el fl b 'V'l el bfi1~ f111'U 
'1 d "' bWI tJ bu'V'l1~l.l1 tJ'U'V'l1ell.l bel fl6'l11fl11 b?I'Wm1 fl1 

t:C.cr e:~tlmwm:::lil1tJ%lruru1w (Core Switch) 1ii1'U1'l.! 1!1 "!f\ij ilflru~n~ru~el~1~um.J~~if 
~ QIQI q .q 

~.~.(9) il~n~ru~fl11vl1~1'UhiueJtJfl11 Layer 3 "lle:J~ OS\ Model 

~.~.~ :Ur:!tl1'U~tlfl11d.Jbb'IJ'IJ Modular Chassis bb~~:U"1iel~~~vt-r'Ub~d.Jbbt:.l~'N~1bfl~el·thtJ bb~~ 
bbt:.J~-N~1fi1'1Jfld.J 11d.Jh1ueltJfl';h gj "1iel~ 

' 
~.~.gj 9i'el~inl.l~~bbt:-!~1~~1fi1'1J~l.l (Supervisor/Management/ Routing Engines) '<il1'U1'U 

1:iJ u el tJ fl';h (9) vt'Lb tJ 

~.~.~ il"ll'W1WI Switching Capacity vt~el Centralized Wired Capacity vt~el Backplane 

Capacity 11l.l1:iJueJtJfl';h (9).~ Tbps bb~~ Forwarding Rate ~~~W~1:iJueJtJfl';h ~oo Mpps 

~ .~ .~ :U"1i eJ ~ b ~ell.!~ el1~ 'IJ 'IJ bfl ~mh tJ (Network Interface) bb 'IJ 'IJ 1000 Base-X LWI tJ 

"1ieJ~ifruru1rubD'Wbb'IJ'IJ SFP vt~el SFP+ '<il1'W'J'Wb:iJueltJfl11 ~ "1iel~ 'V'l~ell.lb?I'WelLl.IW~~ SFP transceiver bb'IJ'IJ ... ... " 
Multimode (1000Base-SX) '<il1'W'J'Ub:iJueJtJfl11 ~ vtt.htJ bb~~ SFP+ Twinax Copper Cable '<il1'U1'U 

I '-' V 

eltli~'Ueltl (9) b?l'U 

~.~.b :U"1ieJ~b~eld.J~el1~'1J'Ubfl~el·thtJ (Network Interface) bb'IJ'IJ 10/100/1000 Base-T 

vt~el~fl11 '<il1'W1'W1:iJueJtJfl11 ~~ "1iel~ 

~.~.~ 1el.:J-r'IJ'<il1'W'J'W MAC Address 1m:iJtieltJfl11 b~,ooo MAC address 

~.cr.~ 1el~-r'Ufl11~WibbD.:! VLAN 1m:iJueltJfl11 ~,ooo VLAN 

~.~.ri ?11d.J11t1vl'i Routing Protocol .Jf.:~ \Pv4 bb~~ 1Pv6 bb'IJ'IJ RIPv2, OSPFv2, BGPv4, 

IS-IS, R\Png (RIP for 1Pv6) bb~~ OSPFv3 b~bD'WeJ~1~UeltJ 



~.cr.®o 6'11lJT~m:l~o[e:J\!!;J Log File 1'W~Ubb'IJ'IJ Syslog 1~\~'Ue:J~1-!!Ue:JCJ 
~.cr.@)@) 6'11l.IT;m1-ti-:J1'Uml.ll.I1~1~1'U 1Pv6 1~ 

~.cr.®® 6'11l.l11fl6'i-:Jo[e:Jl.I!;J1~'1J'Ubf01~e:J~1CJ 1'W1Ubb'IJ'IJ NetFlow vt~e:J Flexible NetFlow vt~e:J 
~ ~ 

sFlow 1~CJ 'W6'i-:J~(;lf11~'VI'IJ~e:JtJ1~~'VITI.fl1V'l1~tJ11ll"'le:J-:Je:JtJmru 
' ' 

~.cr.®m 1e:J-!!-r'IJ fl11vl1-!!1'U ~'Jl.l nu6ilm'•J ~ bb 1~ "Software Define Network (SDN) vt~e:J 

SO-Access" 1~ ~'JCJ NETCONFIYANG vt~e:J RESTful vt~e:J Restconf vt~e:J Openflow 

~.cr.®~ :ih~'U'Ufl11~1CJ1v·JVhbb'IJ'IJ6'1l.I\J1tU (Redundant Power Supplies) 1~m~'Ubb'IJ'IJ 

Hot-Swappable ~6'11ll11fi~1CJfl1~ bb?lhHh~ m ~e:J-!!e:J~1-!!b ~ CJ-!!V'le:J611vt-ru Switch bb!;l~~e:J-!!vl1-!!1'U1~ 
1~CJ hJvtCJ~ mru~ii bb 'Vt~-!1~1CJ m~ bb6'11 wvhiJ~ 1~"1l~'Vt~-!!"l111~ 1 otlfl11 hJ1~ 

II II II 'I 

..:::1 CV£:!:1 Q.l Q.l ~ .c:r.V il .c:r. QJ ~..::9 

~.cr. @)cr l.lvt'U-:J?Ie:J1'1J1e:J~fl116'1'U'IJ 6'11i'U'VI1~ b 'VI fO'l'U f01"il1fl'IJ 1~'VI b "il1"1le:J~~6'1 ~.n ru"VVvt1e:J?I1"1l1"1le:J-:J 
" C>QJ ~1tJ 1 '1 QJ QJ I "~I d .J'1 Jf b"il1"1l e:J-!1 ~ 6'1 ~ .n ru "VV 'U 1~ b 'VI~ 'VI tJ 6~ me:J fl6'1111'1J 1e:J-:J~-:J n (;111 "il ~ ~ e:J~ b u 'U be:J fl6'111'VI e:J e:J m V'l e:J 6f011 ~ fl11'U 

1~ tJ buV'l1~m ~'UV'l ~e:Jl.l b e:J fl6'111 m1 b6'1'Ue:l11 f011 

il il 0"' QJJJ 
tr.b ~"'J1tl~e:Jollfl1b'U'I .. !-:11'1..! ~-:J'U 

~.b.® ~~~-!! bb6'1dhvt'U~fhfl111-ti'-:J1'U~1-:J~ (Configuration) 1Vt'bbrl~Ufl1tUbb6'1~6ile:JW~bb'J~ 
~~~~e:J1'U 1fl1~fl11~-:Jvtl.l~ ml.lbb~'Uir-:Jfl11~~~~ vt~e:J~1ll~611il'fN1'UtJ~~m~'VI11-:J"1 n1vt'U~ vt~e:Jml.lfl11l.l 
b vtm~6'1ll"'le:J~6'1 mtJ~ 1 Vf1~'1J'IJ6'11ll11fi'Vh-!!1'U ~1ll ntJ 1~e:J ci 1-:JiitJ 1~~'V1fi mV'l 

~.b.® ci1 CJ 1e:J'U orr e:Jl.J(;l "il1 n1~'1J'IJ fle:Jl.l'~lh b~ e:J~ bb:W~1 CJ bb!;l~ e:JtJ n1ru bf01~e:J~1 CJ b~l.l ~1l.l~ 
~ ' 

611il'm1'UtJ~~m~'V111~"1 n1vt'U~ 

~. b.m ~~tl fle:J'IJ1ll.fl1f01'VI'J~~ bb!;l~.fl1fO'ltJ~u~1 Vt'b~1vtu1~~~ bb6'11~'1J'IJ"'le:J-:J611il'n-:J1'UtJ~ ~ 
m~'VI11~"11 Vfiim1l.l-rm1l.l6'11l.l11fl1 'Ufl11f011'1Jf01l.lfl111i-:J1'U1~'1J'IJ~~~vt11 'U 1m~m1-d' 11l.I~-:Jfl11~ bb!;l 

~ ' ~ 

'l111-:J-rn~11~'1Ju1~e:J ~1~iitJ1~~'VIB.n1V'l 1~ CJ ~"'J1CJ ~e:J-!1~ ~vh~:i1e:J n111 -ti'-:J1'U 1~uu b~'U.n1~11 'VI CJ bb!;l ~ ' ~ ~ 

fu~~"lle:Jufh1-ti~1tJvlbnfl:fftJ~-:Jvtll~ b"li'W ~11'VImm ~1e:JtJmru ~1~:i1e:J b'iJtJ~'U 1~c.J1-ti6'1mtJ~.n1c.J1tJ ' ~ 

611il'fl~1'UtJ~~m~'VI11~"1 vt~e:J~1l.l~611il'm1tJtJ~~m~'VI11-:J"1 n1vt'U~ 

.J 'I .J <r. bolle:J'U 6"1Je:J'U 6J 

cr.® ~"ll1CJ"il~~eJ-:J6'i-:Jl.leJ'Ubb~'U~-:Jfl11~~~~1~tJii~n~ru~fl11b~eJl.l~eJbb'IJ'U Redundant ~-!11~'\J'IJ bb6'1~ 
~ 

U1~l.J1f1Jfl11fl111 otlfl1~bb6'11 WVh"'JeJ-:J~Uf11tJJ~-:J'Vtl.J~~b6'1'Ue:J 1 'U 1f011-:Jfl11il .fl1CJ1 'U bnO ftJiJ''IJi1~"il1flf'U(;l-:J'U1l.J 
1'W~t1Jt1J1 bb!;l~"il~~eJ-:J1~-ruf0111llb~'U"IleJ'IJ"il1flfO'lru~m1llfl11~11"il-ru, neJ'Ub~ll~1biltJm1~~~~ 

cr.® 1 tJmru~~~~.nrusv1~b6'1'UeJ~eJ-:J1-ti~tJmruvt~eJ6!leJ'W~ bb 1~~'U ~ b~e:J 1Vf6'11ll11flv11-:J1tJ1~~1ll 
flru~ n~ru~ buV'l1~~n1vt'U~ ~"'J1CJ ~eJ-:J b tl'U~~~vt1 bb!;l~ru ~~"lleJ'IJ~11 i~1CJ~bn~:ffu~~~vtl.l~ 

q ) 1\J cu 

cr.m tJmc.J6'11tJ~ruru1ru1~'1J'IJ'VIflb?i''U"il~~e:J~~~bfO'l~eJ~vtl.I1CJ vt~eJ~ru~n~ 611vt-rum1~1'J"il6'1eJ'IJ'VIfl"il~ 
qJ Q.l Ci fU '1: q 

cr.~ ~"'l1CJ~ eJ~bb~~11CJ~eJ b~1vtu 1~~ b~ 'U~-ru ~ ~"lleJ'IJ bb6'1~~tJ 1~6'11'U-:J1'U 1f011~fl1~ V'l-reJllvtl.I1CJ b!;l"'l 
~ ~ ~ 

1'VI1~V'lvl "il~vtl.I1CJ~lb~fl'VI1e:Jilm1 (e-Mail) vt~e:J"lieJ-:J'VI1-:J~'U~6'11m1fl~~~eJ1~ 1Vf-tl'~b"il'U ~6'1eJ~mtJ~ruru1"il'U ' ...... 
~'U~~1~CJ~bd!;l1futJ1~n'U 

cr.cr m1m~v'l1m11~~ eJ'U"il~ne:J1vtbn~fl11l.lb?itJvt1tJ~e:J1~'1J'IJ"'le:J-:J611'irn·:nw.J~~m~'VI11-:J"1 "il~~eN 

bb~-!1 bb!;l~ 1~f'Ue:J'Utu1~"il1fl611il'fl-:J1'UtJ~~m~'VI11-:J "1 ne:J'U ' ... 
cr.b ~m?ltJvt1tJ~bn~"il1flfl11m~v111~~ "'le:J-:J~"'l1CJ ~"'l1CJ~e:J-:~fu~~"lle:J'Ufl11m~vr1,1'U~ ~~vtl.l~. 
cr.lnl Vf1ll~"'l1tJ'll1 be:Jfl6'111 bb!;l~.[e:J\16'11~ ~1~fuvt~eJ~~v11:fftJb~tJ1n'IJ1~uud1 tJv'l1m1b~ mb V'l1L~tJ lJ1 ~ 

' (~'5 
~ ~6\1_1'YJ ; 



ct.~ 611tin,nw'IJ~~m~VI'rl-:!"1 ~-:!1'W~VI~1'Wfl11~1il11tu1b~e:JU1~bCJ"IJU~-:!~~"I.Ie:J-:!11"11fl11 ~-:!fl11 
'U q 

'W~i~11U.I1J'W~e:J';hi'W~~iJe:J11i'Jb~CJfl~e:J-:Jfl1b~CJ'Vt1CJ1~11~ 

. .. 
"""" Ql b. fiUl'l'I..!'VIIPIIPIIPI..:! 

&11'11 n-:J1'W u ~ ~ n1~VI11-:) ~~VI fl b ~ mP~1~ron Iii bbfl ~?I -:)fl :w ~'W b-~ e:1 1 fl11rrou 1~ P~1~'W.n n ~ ... . ... 
Pl'W~11"11fl11bu~:W'V'l1~bflCJ1&i ~o 'V'l11~1"1 b"I.I!Plvt~n~ h1-:JbVI'V'l:Wvt1'Wfl1 vt~e:J~P~1:w~611tin-:J1'W'IJ~~m~'VI11-:J"1 
~ q . . 

n1Vl'W~ 

~. ~~CJ~b 1a1m~~1 b ilu..:~1u 

®<to 1'W ti'Utr~lil1fl1''Wfi-:!'W1:W 1 'W?i'tyty1 

~. b~eJ'I..!b"llfl'l~fl..:j~eJ'Ubbfil~n'l~·lh~~b~'W 
&11'11fl-:!1'W'IJ~~m~'V1~1-:!"1 lil~"ll11~b~'Wbtl'W11m1~ lii'1'W1'W m -:!1~ ~-:Jd 

c:l ~CI..O 9J .0:::. V dv I OA 

-:11~'VI (§) : btl'Wb-:J'Wiil1'W1'W1eJCJf!~ (9)0 "l.le:J-:J1-:Jb-:J'W\Pl'l:W~qjty1 b:We:J~"1.11CJ~-:J:We:J'Ubbe.J'Wfl11~1b'W'W-:!1'W 

bfl1-:Jfl11 bb(:.J'W~-:Jfl11&i~~-:J 1~CJil~ fl~tu~fl11b~e:J:W~e:Jbt'U'U Redundant ~-:!1~'U'U bbfi~U1~:W1tu fl11fl111-tl 

fl1~bb~1~iJ1"1.1e:J-:!e:JUfl1tU~-:!Vl:W~ \Pl'l:W11CJfl~b€iCJ~fltu~fl~tu~bu'V'l1~ oUe:J ~.® fi1CJ1'W mo -J'W ti'Utr~lil1fl1'Wfl-:! q q 

'W1:W 1 'W?f ruru1 bbfl~fltu~ fl11:Wfl1~fl11\Pl111ilr'U'I~'~~ 1~ \Pl11 lilr'U tl fl ~ e:J~ fl1'U Cl1'W bb'bi'1 
Ql Ql q 'U 

..:11~~ m : btl'Wb~'Wiii'1'W1'W~e:JCJfl~ <to "l.le:J-:J1-:Jb~'W~P~1:w?i'tyty1 brle:J~"1.11CJ?i-:J:we:J'U~umru~-:Jvt:w~~P~1:w 
11CJfl~baCJ~flru~n~ru~bu'V'l1~ -b'e:J ~.® - ~.cr f11CJ1'W ~o 1'W ti'Ut1'~1i11n1'Wfi-:J'W1:W1'W?fruru1 bbfl~ 

. q QJ QJ 

flru~m1:wm1fl111Pl111i'Jrut~,~~ 1~~P~111ilr'Utlfl~e:J-:!fl1'Uli'1'Wbb'b11 
q 'U 

-:11~~ m : btl'Wb~'Wiii'1'W1'W~e:JCJfl~ ~o "l.le:J-:!1-:Jb~'WIPI1:W?fruru1 brlmJ"1.11CJ~1bil'W-:J1'WIPI1:W11CJfl~baCJ~ 
"'"' 'U 
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